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L&i néi dau
TCVN 7674 : 2007 hoan toan tuong dudng véi IEC 60929 : 2006:

TCVN 7674 : 2007 do Ban ky thuat tiéu chudn TCVN/TC/E2
Thiét bi dién dan dyng bién soan, Tdng cuc Tiéu chudn Po
ludng Chat lugng dé nghi, Bd Khoa hoc va Cang nghé cong bé.



TIEU CHU»&N QU6C GIA TCVN 7674 : 2007
Xuat ban 1dn 1

Balat dién tir dugc cdp dién tir ngudén xoay chiéu ding cho béng

dén huynh quang dang éng — Yéu ciu vé tinh ning

AC-supplied electronic ballasts for tubular fluorescent lamps — Performance requirements

1 Pham vi ap dung

Tiéu chudn nay qui dinh cac yéu cau vé tinh nang déi véi balat dién tir dudc cép dién tif ngudn xoay
chiéu, dién ap dén 1 000 V, tan sG 50 Hz hodc 60 Hz, c6 tAn s& lam viéc khac vdi tan s ngudn, mic
véi béng dén huynh quang dang 6ng qui dinh trong TCVN 7670 (IEC 60081) va IEC 60901, va béng
den huynh quang dang &ng khac lam viéc d tAn s6 cao.

CHU THICH 1: Cac thir nghiém trong tiéu chudn nay la thir nghiém dién hinh. Cac yéu ciu ddi véi thir nghiém
balat riéng ré trong qua trinh san xuét khang dugc dé cap trong tiéu chudn nay.
CHU THICH 2: C6 cac tiéu chudn khu vuc qui dinh vé thanh phan hai clia dong dién Iudi va kha nang mién

nhiém clia san phdm cudi cing nhu dén dién va bd diéu khién doc lap. Trong dén dién, bd diéu khidn chiém wu
thé vé khia canh nay. B diéu khién bong dén, cling véi cac linh kién khéc, cén tuan thi cac tiéu chusn do.

2 Tailiéu vién dan

Cac tai liéu vién dan sau day la can thiét cho viéc ap dung tiéu chudn. D6 véi tai liéu vién dan ghi nam
ban hanh thi ap dung ban dugc néu. DGi vdi tai liéu vién dan khong ghi nam ban hanh thi 4p dung ban
mdi nhat.

TCVN 7590-1 (IEC 61347-1), Bé diéu khién bong dén — Phan 1: Yéu cdu chung va yéu cau an toan
TCVN 7590-2-3 (IEC 61347-2-3), Bo diéu khién béng dén — Phan 2-3: Yéu cau cu thé dai vai balat dién
tlr dugc cap dién tir ngudn xoay chiéu diing cho béng dén huynh quang

TCVN 7670 (IEC 60081), Béng dén huynh quang hai ddu — Yéu cdu vé tinh nang
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IEC 60669-2-1, Switches for household and similar fixed electrical installations — Part 2-1: Parlicular
requirements — Electronic switches (Thiét bi dong cét ding trong gia dinh va trong hé thong lap d3t dién
c6 dinh tuong tu —~ Phan 2-1: Yéu cau cu thé — Thiét bi dong cét bang dién ti)

IEC 60901, Single-capped fluorescent lamps — Performance specifications (Bong dén huynh quang mét
dau - Yéu cau vé tinh nang)

3 Thuat ngir va dinh nghia

Tiéu chudn nay ap dung cac dinh nghia dudi day.

3.1

Phuong tién hé trg khdi déng (starting aid)

Dai bang dan dién dan & mat ngoai clia bong den hodc mét tdm dan dién dude dat cach bong den mot
khoang thich hop. Phuang tién hd trg khdi déng thudng dugc néi vdi dién thé dat va chi cb hiéu qua khi
¢6 di hiéu dién thé so vai mot dau clia bong den.

3.2

Hé s& quang théng cla balat (ballast lumen factor)

bif

Ty s6 gilta quang théng clia béong dén khi cho balat can thir nghiém lam viéc & dién ap danh dinh va
quang thong cita ciing béng dén dy lam viéc voi balat chudn tuong (ing duge cap nguodn ¢ dién ap va
tan s6 danh dinh.

3.3

Balat chuin (reference ballast)

Balat dac biét, loai dién cam ding cho bong den lam viéc & dién xoay chiéu tan s6 cong nghiép, hoac
loai dién trd diing cho bong den 1am viéc & tan sé cao. Balat chudn dugc thiét ké dé cung cdp chudn so
sanh khi thir nghiém balat, chon béng dén chuan va thif nghiém béng dén san xuét binh thudng, trong
diéu kién tiéu chudn. Balat chudn c6 dic trung co ban la d tdn s6 danh dinh cla balat, ti s6 dién
ap/dong dién 1a 8n dinh va hau nhu khong bi anh hudng do sif thay ddi clia dong dién, nhiét do va cac
vat tif tinh xung quanh néu trong tiéu chu3n nay.

[IEV 845-08-36, co sla d8i]

34
Béng dén chuan (reference lamp) _ .
Bong dén dudc chon dé thir nghiém balat, khi dudc Iap véi balat chudn, c6 cac dac tinh dién gan véi cac

gia tri danh nghiz qui dinh trong tiéu chuén béng dén lién quan.

CHU THICH: Phu luc C néu cac diéu kién qui dinh.
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35
Dong dién higu chuan cla balat chuan (calibration current of a reference ballast)

Gia tri dong dién dua vao dé dé hiéu chuan va kiém tra balat chudn.

GHU THICH: Dang dign nay t6t nhat 13 x3p xi dong dién danh dinh cla cac bbng den thich hap vdi balat chuan.

3.6
Téng cong suat mach dién (total circuit power)
“Téng cong suat ma t8 hop balat va bong dén tiéu thu, & dién ap va tan sé danh dinh clia balat.

3.7
He s6 cong suat mach dién (circuit power factor)

Hé s6 ¢ang sudt cla té hop balat va béng dén hodc cac bong dén ma balat dugdc thigt ké dé st dung

cung.

3.8
‘Balat hé s& céng suat cao (high power factor ballast)

Balat ¢o hé s6 ¢ong sudt mach dién khong dudi 0,85.

‘CHU THICH 1° Gia tri 0,85 ¢6 tinh d&n méo dang séng dong dién.
CHU THICH 2: O Bic My, hé s8 cong sudt cao duoc xac dinh 1a hé s8 cong sust cb gia tri khdng dugi 0.9,

3.9

Balat tra khang am tin cao (high audio-frequency impedence bailast)

Balat ¢6 trd khang Ién hon gia tri qui dinh trong diéu 13 cia tiéu chudn nay, trong dai tan tr 250 Hz dén
-2 000 Hz.

3.10

Khai déng nung néng trudc (preheat starting)

Loai mach dién trong dé cac dién cuc cla bdng dén dudc nung néng dén nhiét dé phat xa trudce khi
bbénrg dén duge mdi thuc su.

3.1
Khdi dong khéng nung néng trudc (non-preheat starting)

Loai mach dién slr dung dién ap mach hd cao dan dén phat xa dién tir thir cap tif cac dién cuc.

3.12

Thai gian trude khai dong (pre-start time)

Khoang thdi gian sau khi déng dién ap nguén, trong thai gian do, dong dién chay qua béng dén < 10 mA,
déi v8i cac balat theo 3.11. |
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4 Luu y chung déi véi cac thir nghiém

4.1 Céc thi nghiém theo tiéu chuén nay Ia thit nghiém dién hinh.

CHU THICH: Cac yéu cau va dung sai cho phép trong tidu chudn nay dua trén viéc thlr nghiém mau thir nghiém dién

hinh do nha ché tao cung cap. V& nguyén tic, mu thif nghiém dién hinh gém cac balat cé dac tinh dai dién cho loat

san xudt clia nha ché tao va cang sat vdi cac gia tri diém trung tam cla loat san xuat cang tot.

V6i dung sai cho trong tiéu chun nay, mong muén 1a néu cac san phdm duge ché tao phii hop vdi mau thir dién
hinh thi dai bé phan cla loat san xuét sé phi hgp vdi tiéu chudn nay. Tuy nhién, do su khéng dong déu trong san
xudt, khong thé tranh dugc doi Iuc cb cac san phdm nim ngoai dung sai qui dinh. Xem IEC 60410 d& ¢& hudng
dan vé ké hoach va qui trinh Iy mau dé kiém tra thude tinh.

4.2 Cac thr nghiém phai dugc thifc hién theo thir tif clia cac diéu trong tigu chudn nay néu khong cé qui
dinh khac.
4.3 Mot balat phai chiu tat ca cac phép thit.

4.4 Nhin chung, tat ca cac thlr nghiém dugc thuc hién cho ting kiéu balat hoac, trong trudng hop cd
maot day balat tuong tu thi thire hién cho ting cdng suét tiéu thu danh dinh trong day dé hoc thuc hién

cho mét s6 loai duge chon dai dién trong day dé theo thda thuan véi nha ché tao.
4.5 Cac thir nghiém phai dudc thyc hién trong diéu kién qui dinh & phu luc A. Nha ché tao béng den

phai sén co cac ta dif liéu bong dén, néu cac td nay khong c6 trong cac tiéu chudn clia IEC.

4.6 Tat ca cac balat qui dinh trong tiéu chudn nay phdi phii hop véi yéu cdu clia TCYN 7590-2-3
(IEC 61347-2-3).

4.7 Cén chi y dén cac tiéu chuén tinh nang clia béng dén c6 ndi dung "théng tin dé thist k& balat™
can tuan thi théng tin nay dé béng dén hoat dong dung; tuy nhién, tidu chudn nay khong yéu ciu thdr
nghi¢m tinh nang cta béng dén la mét phan cla viéc chap nhan thir nghiém dién hinh déi véi balat.

5 Ghinhén

5.1 Balat phai dugc ghi nhan ré rang cac néi dung bét budce dudi day.

a) Hé sé cong sudt mach dién, vi du 0,85.

Né&u hé s cong suat nho hon 0,95 loai dign dung thi phai thém chir cai C, vi du 0,85 C.

Phai thém ky hiéu b8 sung dudi day, néu thich hop:

b) Ky hiéu 2 chi ra rang balat dugc thiét ké phii hop véi cac didu kign dsi vai tré khang am tan.

5.2 Ngoai cac ndi dung ghi nhan bat budc nhu trén, cac théng tin dudi day phai dugc ghi trén balat

hodc san cd trong catalé hoc tai lidu tuong tu cha nha ché tao.
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a) chira mdt cach ro rang vé dang khdi dong, 1a nung néng truée hay khéng nung ndng trudc;
b) chira balat c6 cin phuong tién hd trg khdi ddng hay khong;

¢) hé s quang théng cla balat néu khac 1 + 0,05.

5.3 Thong tin khdng bt budc ma nha ché tao cin cung cap:
a) 14n s6 ra danh dinh & dién ap danh dinh, c6 hodc khong cé béng dén lam viéc;
b)" giéi han dai nhiét dd khang khi ma trong dai d6 balat lam viéc phi hop & (dai) dién ap céng bs;

c) téng cong sudt mach dién.

6" Qui dinh chung

Balét phtt hop véi tiéu chudn nay, khi 1p v&i bong dén phl hop véi TCVN 7670 (IEC 60081) hoac
1EC 60901 hosic béng dén huynh quang khac dé lam viéc & tin s& cao, ¢6 thé xem nhu cung cap cac
yéu 16 khdi dong phii hgp cho béng dén § nhiét do khong khi bao quanh bbéng dén tir 10 °C dén
35 °C va lam viéc trong dai nhiét d§ tif 10 °C dén 50 °C & dién ap trong pham vi tir 92 % d&n 106 % dién
ap danh dinh.

CHU THICH 1 Cac dac tinh dién cho trén to df liéu bong dén qui dinh trong TCVN 7670 (IEC 60081) va
IEC 60901 va khi bong dén lam viéc véi balat chudn & dién ap danh dinh tan s6 50 Hz hodc 60 Hz, c6 thé khac
khi lam viéc vdi balat tan s6 cao va cac didu kién trong diém b) cla 5.3 & trén.

CHU THICH 2: & mét s6 viing co lvat EMC d6i vai den dién, deiéu khién béng dén ciing gop phan tac déng dén
EMC. Xem Tai lidu tham khac.

7 Diéu kién khdi dong
Balat phai khdi dong bong dén ma khéng gay anh hudng bat Igi dén tinh nang cGa béng dén khi lam
viéc theo cac diéu kién thiét ké. Viéc gidi thich vé diéu kién khdi déng dugc néu trong phu luc D.

D6i véi balat 1am viéc & dién ap ngudn cung cap bat ky tir 92 % dén 106 % gia tri danh dinh ctia né,
ki€m tra sy phil hgp bing cac thi nghiém trong cac diéu tir 7.1 dén 7.3 tuy theo timg trirang hop.

7.1 Diéu kién déi véi balat khdi dong c6 nung néng trude

Balat phai dugc thif nghiém theo cac yéu cau dudi day cling véi cac yéu cau ciia didu A.3. Cac yéu cau
tuang ty ddi véi nung néng truéc ciing ap dung cho balat c6 didu khién khi bit diu & vj tri diéu khién do
sang bat ky.

T& dur liéu béng dén cung cép mat dién trd thay thé Rauneminy dUGC mEc véi balat dé€ thir nghiém kha nang
sinh ra néng lugng t6i thidu theo td dit liéu béng dén. Néu balat khong cung cap dudc Iugng nang luong
téi thiéu thi balat khong dat thir nghiém. Gidi han nang lugng t6i da can dudc thir nghiém vdi dién trd
thay thé khac Ry yumey tUONG (Ing v8i nang luong mic cao. N&u balat sinh ra nang luong qua caoc thi
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balat khong dat thif nghiém. Gia tri cla dién trd th hai ciing dugc cho trong td dir liéu béng dén. Trong

truong hop khéng néu gia tri nao thi nha ché tao bong dén cén dua ra cac gia tri sc bo,

7.1.1 Nang lugng nung néng trudc

Balat it nhat phai cung cdp t8ng nang lugng nung néng t6i thidu E,, & t, theo cac gidi han thdi
gian/nang lugng trong ta dif liéu béng deén lién quan (xem hinh 1). Trong khoang thai gian (t,, t,), tdng
nang lugng nung néng phai nam trong pham vi tif E,,, dén Enax theo td dir liéu bong dén lién quan (xem
hinh 1).

Nang lugng nung néng t6i da khong duge vugt qua cac gidi han qui dinh trong & dir liéu béng dén lién
quan & bat ky thai diém nao trudc t,. Khdng ap dung yéu cau nay trong khoang thdi gian (t,, t,) néu
t,—t, <0,1s.

Thdai gian nung ndng trude nhd nhat tuyét dsi phai 1a 0,4 s trif khi cd qui dinh khac trén to dir liéu bong
dén lién quan.

D& ngan ngtra phéng dién, dién ap hiéu dung cung cap cho dién trd thay thé phai duy tri nhd hon 11 V,
déivéi E < E,,,..

Néu t& dir liéu bong dén khong néu bat ky dir liéu néng lugng nao vé nung néng trude, va khéng cb cac
yéu cau vé dong dién nung néng trudc thi nha ché tao béng den phai cung cép di liéu nung ndng trudc
thich hop.

C thé thir nghiém su phil hop véi cac yéu cau vé dong dién nung ndng trudc catét nhu dudi day.

Khi thay tiing cat6t bong dén bang dién trd thay thé khong dién cam cé gia tri qui dinh cho trén td dit
liéu béng dén lién quan thi balat phai cung cép tdng dong dién nung néng nhd nhat va I6n nhat theo
gigi han thoi gian/dong dién qui dinh trén td dir liéu bong dén lién quan. Dong dién nung néng trudc nhd
nhat i, dudc xac dinh la;

a5
le = —+ig
D
a: hang s6, tinh bang (A%s) dai véi loai catdt cu thé:

i gia tri nho nhat tuyét ddi cda dong dién nung néng hiéu qua (A) d&€ dat dén phat xa, néu thai

gian dat di dai (vi du = 30 s tinh tir ltic ngudi);

i thdi gian phat xa, tinh bang s.

CHU THICH: Thai gian phat xa nhd hon 0,4 s thuding khang dugce chdp nhan vi thuc nghiém cho thay trong thuc
1& khoéng phai Iic nao ciing dat dugdc nung néng trudce catst mét cach hidu qua.

Céc gia tri doi vdi a va i, duge cho trong té dit liéu bong den.

10
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Cac phép do thuc hién voi dién trd thay thé khong dién cam dung dé thir nghiém cac yéu cau nung
nong trudc catdt cb gia tri qui dinh trong to dit lidu bong den lién quan, dién trd nay dudc thay thé cho
ting catét béng dén, ca trong trudng hop ¢ tir hai bong deén trd 1én hoat dong ddng thai.

7.1.2 Dién ap mach ho

pién 4p mach hd giita bat ky c&p dién trd thay thé nao ciing khong duge vuot qua gia tri 16n nhét qui
dinh trén t& dif liéu béng dén lién quan, trong sut qua trinh nung nong trudc. Sau qua trinh nung néng
trde, dién ap nay phai biing, hoc tang 1én dén gia tri khong nho hon gia tri dién ap méi nhu qui dinh
trong td dir lidu béng dén lién quan.

Trong trgng hop hai hoac nhiéu bong dén lam viéc trong mach néi ti€p hodc song song, do lan luot
timg vi tri. Cac vi tri khéng do thi méc véi cac béng dén chudn, vi tri dé do duge mac véi cép dién trd
thay thé dé thir nghiém dién ap mach hd.

pién ap mach hé do gilta cac dién trd thay thé, va trong tat ca cac trudng hgp, phai phu hop véi gia tri
qui dinh trén tg dit liéu bong dén lién quan doi vi mot béng dén.

Gia tri dién ap dinh phai nhd hon ho#c bang 1,4 lan gia tri hiéu dung ctia dién ap mach hd nhu qui dinh
trong 16 dir liéu béng dén lién quan. Gia tri dinh hep clia dién ap trong nita chu ky dau cla dién ap
ngudn sau khi déng dién nung néng trudc phai dugc bd qua khi thir nghiém b diéu khién den dua trén
diéu nay.

Thuc hién phép do bang may hién séng. Déi vdi thir nghiém dién ap mach hd, ti€én hanh do véi dién trd
thay thé khéng dién cam nhu qui dinh trén to dir liéu bong dén lién quan.

Khi cb yéu cau, nha ché tao balat s& cung cap gia tri dién trd thay thé catét trong dai qui dinh dé tao ra

dién ap mach hé thap nhat trong thdi gian mdi den.

Sy xé dich nho thanh phan mét chiu cla dién ap mach hd khdng 1am anh hudng dén dién ap khdi
déng béng den. Cac gia tri cd thé bd qua dang dudc xem xét.

7.2 Piéu kién dai vai balat khdi dong khéng nung néng truéc

Balat phu hgp vdi dinh nghia & 3.11 phai dugc thiét ké sao cho thdi gian phdng dién md tich luy trong
qua trinh khdi dong khéng vugt qua 100 ms khi do vdi béng den chudn va khéng c6 phan kim loai ndi
dat nao d gan c6 thé tac ddng nhu phuang tién hé trg khdi dong. Thai gian phéng dién ma dugc xem Ia
két thic néu dong dién qua béng dén t6i thidu dat 80 % dong dién danh dinh cila bong dén.

Balat dudgc xem la phi hdp vdi cac yéu cau néu trén khi dap (ing cac yéu ciu dudi day.

11
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7.21 Dién ap mach ho

Thuc hién phép do bang may hién song. Thay tilg catét clia bong déen bang dién trd thay thé khong
dién cam R¢ co gia tri nhu qui dinh trén td dir liéu bong den lién quan (xem hinh 2a), dién ap mach hd
phai phi hop vdi gia tri qui dinh trén td dir liéu bong dén lién quan.

Trong trudng hgp cé hai ho&c nhiéu bong dén lam viéc trong mach néi ti€p hoc song song thi do 1an
lugt timg vi tri. Cac vi tri khéng do thi méc véi cac bong dén chudn, vi tri can do dugc mac véi cap dién
tré thay thé catét.

Pién ap mach hd dugc do giita cac dién trd thay thé va, trong moi trudng hdp, phai phil hop véi gia tri

qui dinh trén tg dir liéu bong den lién quan dung cho médt béng den.

CHU THICH: Trong trudng hdp ¢6 nung néng thém catét trong qua trinh khdi ddng, cac gia tri nho hon 1a Gu, voi
didu kién |4 thai gian phéng dién md khéng qua 100 ms.

7.2.2 Thir nghiém trd khang balat

Thay béng dén bang dién trd thay thé khong dién cdm R ¢ gia tri qui dinh trén to dif ligu bong dén lién
quan va thay ting catét bong dén bing dién trd khong dién cam Rc co gia tri qui dinh trén to di liéu
béng dén lién quan (xem hinh 2b), va & 92 % dién ap danh dinh, balat phai tao ra dong dién khong nhd
hon gia tri nhd nhét qui dinh trén td dir liéu béng den dé.

7.2.3 Déng dién catét

Balat loai khdi dong khéng nung néng truéc cung cap dién dé nung néng catét nhat dinh trong qua trinh

khdi dong. & hinh 2¢, dong dién (nung néng) catét duge do & M1 va M2 la dong dién thap hon.

Dang dién catét, néu cb, khong dugc vust qua gia tri 16n nhéat qui dinh trén td dir liéu béng den lien

quan.
Thuc hién phép do bing dién trd thay thé R, (xem hinh 2c), gia tri clia dién trd dugc tinh nhuf sau:

11
Bl o
2,1 x I,

trong dé, /, Ia gia tri dong dién 1am viéc danh dinh clia bong dén.

Yéu cdu nay khong ap dung cho balét dién;;;;; tif c6 cac dau ndi ra dung cho nhiéu bdng dén, Cac vi tri
khéng do thi dugc méc véi bong dén chudn, vi tri cin do duge mac nhu hinh 2c.

7.3 Phuong tién ho trg khai ddng va khoang cach

Bong dén hoat dong cling balat dién tir phit hgp véi tidu chudn nay c6 thé doi héi phuong tién ho trg
khdi dong nhu qui dinh trong TCVN 7670 (IEC 60081) hodc IEC 60901. Trong qua trinh nung néng
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truéc va khdi dong, dién ap mach hd va dién ap Gén phuong tién ho trg khdi dong phai nam trong pham
vi gidi han qui dinh trong thong tin dé thiét k& balat trén to dif liéu bong dén lién quan.

8 Diéu kién lam viéc

8.1 O dién ap danh dinh va nhiét do khong khi'bang (25 + 2) °C, hé s6 quang thong clia balat khéng
dudc nhd hon 95 % gia tri do nha ché tao cdng bd hodc khéng nhé hon 0,95 néu nha ché tao khéng

céng bo.

CHU THICH; Quang théng clia béng dén thudng dude do bang quang ké tich phan. B8 do ti 8, ding may do dd
roi thich hap 1a du vi c6 mdi lién quan chat ché gitta quang thdng va cudng do sang & diém cb dinh.
Néu hé sd quang thong céng bé clia balat nhd hon 0,9 thi phai dua ra béng chimg ching o tinh nang

clia bong dén lam viéc vai balat d6 khéng bi gidm. Thi nghiém lién quan dang dudc xem xét.

8.2 O dién ap danh dinh, t8ng cong suat mach dién khong duoc 16n hon 110 % gia tri do nha ché tao
cdng bé khi balat lam viéc clng (cac) béng dén chuén.

8.3 Yéu cdu déi vdi diéu khién do sang

8.3.1 Nung néng catét béng dén

Khi cho bong dén lam viéc & cac mic quang thong thdp hon diém thigt ké t6i wu, cha ¥ ring balat phai
nung néng catét lién tuc cho (cac) bong den dé tudi tho béng den khong bi suy giam.

8.3.2 Giao dién diéu khién

Céc yéu cau dugc qui dinh trong phu luc E va theo cong b6 ciia nha ché tao balat.

Hién nay, cg ca cac giao dién khéng tiéu chudn hoa khac cé thé gay ric réi vé kha nang I1&p I3n giita

céc giao dién. Can thir nghiém cac giao dién nay theo qui dinh ky thuat ctia nha ché tao.

8.4 Néu khong c6 qui dinh khac trén t& dif liéu bong den lién quan thi balat & dien ap danh dinh phai
han ché dong dién qua bong dén chudn & gia tri khéng vugt qua 115 % gia tri dong dién qua chinh
béng dén dé khi lam viéc véi balat chudn.

9 Hé sb cong suat mach dién

Hé s6 cong suat mach dién do dugc khéng dugc sai khac véi gia tri ghi nhan qua 0,05 khi balat [am viéc
vdi mét hodc nhiéu bong dén chugn va té hop béng den balat duge cap ngudn & dién ap va tan s6 danh
dinh cla balat,

Bai véi balat co diéu khién, hé s& cong suat dugc do & cong suat Idn nhit.
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10 Dong dién cung cap
O dién ap danh dinh, dong dién cung cap khéng dugc sai khac qua + 10 % so vdi gia tri ghi nhan trén
balat hoac céng bd trong tai liéu cia nha ché tao, khi balat lam viéc vdi (cac) bong dén chuin.

B4 vi balat ¢ diéu khién, dong dién do balat cung cap khong dugc vudt qua 10 % gia tri ghi nhan trén
balat theo TCVN 7590-1 (IEC 61347-1) & vi tri diéu khin do sang bat ky. C6 thé thay thé viéc kiém tra
toan bé cac vi tri diéu khién do sang néu da biét gia tri dong dién cung cap 18n nhat va cac vi tri didu
khién do sang tuong (mg.

11 Déng dién 16n nhat trén day dan bat ky vao catot

Trong diéu kién lam viéc binh thudng & dién ap nguén cung cap tir 92 % dén 106 % gia tri danh dinh,
dong dién qua bat ky mét dau ndi nao ciia catét déu khong duge vugt qua gia tri da cho trén to dir lidu

bong dén lién quan.

Thuc hién phép do v6i may hién séng hoac thigt bi thich hgp khac. Phép do phai dudc ti€én hanh vdi

béng dén chun tai tat ca cac tiép diém cla catét.

12 Dang séng dong dién lam viéc cia béng dén

Balat phai lam viéc d dién ap danh dinh cling véi mét hoAc nhiéu béng dén chudn. Sau khi béng dén da
én dinh, dang séng dong dién lam viéc clia béng dén phai phi hop véi cac diéu kién sau day:

a) Trong mGi nira chu ky lién ti€p, dudng bao séng dong dién béng dén khong duge sai khac qua 4 %
tai cung thdi diém sau khi dién ap nguén di qua "khéng".

CHU THICH: Yéu cdu nay dé tranh nhap nhay do su khac nhau clia duding bao séng tif nifa chu ky nay sang nita
chu ky khac.

b) Ty s6 1dn nhat gilta gia tri dinh va gid tri hiéu dung cla dong dién bong dén khéna duge vuot qua 1,7.

CHU THICH: & Nhat, cho phép hé s& nhdp nhd I6n nhat bing 2,1 khi ap dung nung néng catét b3 sung.

13 Trd khang am tan

Balat cé ghi nhén ky hiéu am tan (xem 5.1) dudc thif nghiém theo diéu A.2.

D6 vai tat cA cac tin hidu c6 tan s6 tir 400 Hz déh 2 000 Hz, trd khang clia balat khi lam viéc véi béng
dén chudn duoc cung cp dién ap va tan s6 danh dinh phai cé tinh chat dién cam. Gia tri trd khang tinh
b&ing 6m it nhat phai béng gia tri dién trd clia mot dién trd tiéu thu cing mét lugng cong suét nhu t8 hgp
béng dén va balat do khi dudc c3p ngudn & dién ap va tan s& danh dinh. Trd khang cila balat dugc do

vdi dién ap tin hiéu bang 3,5 % dién ap nguén danh dinh cla balat.
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& t4n s6 tir 250 Hz dén 400 Hz, trd khang it nhat phai bang mot nlta gia tri nhd nhat yéu cau dai voi tan

56 tir 400 Hz dén 2 000 Hz.

CHU THICH: Cac b triét nhidu tan s6 radié co cac tu dién c6 dién dung nhd hon 0.2 pF (gia tri tdng) dugc mac

trong balat thi khi thir nghigm cb thé thao ra.

14 Thir nghiém hoat déng & diéu kién khong binh thudng
14.1 Thao (cac) bong dén

Trong qua trinh lam viéc cla balat & dién ap danh dinh + 10 % va méc vdi (cac) bong dén thich hap,
thao (cac) bong dén ra khoi balat trong 1'h ma khéng ngét dién ap ngudn. Khi két thic khoang thdi gian
nay, ndi lai (cac) béng dén nay va bong dén phai khdi dong va lam viéc binh thudng. Néu (cac) béng
dén khong khdi dong dugc thi ngét nguén dién ap cung cép trong 1 min rdi déng lai. Sau db, (cac) bong
den phéi khdi dong dudc.

14.2 Béng dén khdng khdi déng dugc

NGi dién trd gia catét thich hdp nhu qui dinh trén 6 dit liéu lién quan vao vi tri clia timg catét bong den,
balat phai lam viéc 4 dién ap danh dinh + 10 % trong 1 h. Két thic giai doan nay, thao cac dién trd ra;
néi (cac) béng dén thich hop vace va bong dén phai khdi dong va lam viéc binh thudng. Néu (cac) bong
den khéng khai dong dudc thi ngét nguén dién ap cung cap trong 1 min réi déng lai. Sau dé, (cac) béng
den phai khdi ddng dugc.

15 D6 bén

15.1 Trude thir nghiém, balat phai chiu thit nghiém chu ky nhiét dd va déng cat hd mach nhu dudi day.
a) Thit nghiém chu ky nhiét do

Dau tién, balat duge gilr & gidi han dudi clia nhiét dé khéng khi trong 1 h. Sau dé, tang nhiét dé 1én gia
tri t. trong 1 h. Tién hanh nam chu ky nhiét o nhu trén. Néu khong cong bd gidi han dudi thi phai st
dung gia tri bang 10 °C.

b) Thir nghiém chu ky déng cét

3 dién ap nguén cung cép danh dinh (ho#c dién &p kh&c nghiét nhat clia dai dién 4p do nha ché tao chi

ra), déng va cat balat, méi I&n trong 30 s. Lap lai chu ky nay 1 000 I4n vdi cac dau néi ra dé hd.

15.2 Sau db, balat dugc cho lam viéc véi béng dén thich hgp & dién ap ngudn danh dinh va & nhiét do
khong khi t. cho dén khi hét 200 h thi nghiém. K&t thic thdi gian nay, va sau khi d& ngudi vé nhiét do
phéng, balat phai khdi dong dugc va van hanh dang béng dén thich hop trong 15 min. Trong qua trinh
thir nghiém nay, béng dén dugc dat bén ngoai hdp thir nghiém & nhiét d6 khéng khi bing 25 °C + 5 °C.
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15.3 Gia tri t dudc dé cap & trén la t. do dugc 3 vi tri diéu khién do sang bat loi nhat. Lién hé véi nha
ché tao dé biét vi tri diéu khién do sang nay.

CHU THICH: Khi thir nghiém nhiét db t, bén trong dén dién, ciing &p dung dat vi tri diéu khién d6 sang bét Igi nhat

tuong tu.

Cha gidi

Ving mau xam: |
Ving mau xam dam:
E:

Emin = Quin * Pt =
Emax = Qmax + Prat =
V(t):

t, =t (thong méi)

ty =t (Vongi)

E)

|

Qr:’: i i
W B art -y
0 04 o 3,0 ts)
g .
4 '

V()

Pugc phép cung cip nang lugng cho catdt

Bugc phép médi

Nang fudng cung cdp cho dién cuc dé nung néng trudc (J)
Nang lugng nung néng truéc catét t6i thidu

 Nang lugng nung néng trudc catét t8i da
. Bién ap, do dudc tai diu ndi ra cia balat

CHU THICH: Xem td gif liéu béng den dé cé cac gid tri Qun(d), Qumax(d)s Prmn(W), PM{W). V;.,,,,g,“& (W), Vi (V).

Hinh 1 - So dé biéu thi nang lugng cén thiét d& nung néng trudc va khdi dong
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Cha gidi
U Ngudn M Thiét bj do
D.U.T Thiét bi (balat) cin thir nghigm R, Xem7.2.1
Hinh 2a — Mach dién thir nghiém dién 4p mach hd
o~
iR |
R |
L.
u (J put 1 R
- e e T
; .
R
[ _\\M -
Chu giai -
u Ngudn R; Xem7.2.2
D.U.T Thiét bi (balat) cén thir nghiém R, Xem7.22
M Thiét bi do FaF o
Hinh 2b — Mach dién thir nghiém tré khang balat
-@_—ﬁ_’-m
-_@_
D.UT
Cha gii
u Nguén R, Xem7.2.3
D.U.T Thiét bi (balat) can thir nghiém L Béngdén
M . Thiét bj do

Hinh 2c — Mach dién thir nghiém déng dién catdt
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Hinh 2 — C4c mach dién thi nghiém balat & ché dd khai dong khéng nung néng trudc
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U Ak * ﬂ]Z. 200 kQ //‘(\ DUT

_ ;J / %
b s | R

G %,"::: ﬂzz C\’a\\}. /S/Q
. - B

i
)
|
1]
|
]
|
|
L

Cha giai 2=
u Nguén 50 Hz (60 Hz)
G May phat 250 Hz dén 2000 Hz

A May bién ap ngudn tan s6 50 Hz hoac 60 Hz
D.U.T Thiét bi (balat) can thir nghiém
Z, Trd khang c6 gia tri i 16n & tan s6 50 Hz hodc 60 Hz va dd nhd & tin s& tir 250 Hz dén 2 000 Hz (vi du dién

trd 15 Q + dién dung 16 pF)

Z, Trd khang cb gia tri 40 nhd & tan s6 50 Hz hodc 60 Hz va dd 16n & tin s6 tir 250 Hz dén 2 000 Hz (vi du
dién khang 20 mH).

F BG loc tan s 50 Hz hodc 60 Hz

w Voénmet chon loc hodc bé phan tich song

CHU THICH: Gia tri 200 kQ2 d8i v&i mét nhanh ciia ciu do 1 chua téi han.

Hinh 3 — Do trd khang am tin

| r@
u (I)' DUT (M)

— <
[|[R(M)
4 4
Chu giai
u Nguén
D.U.T Thiét bi (balat) can thir nghiém
M Thiét bi do
R Bién trd thay thé dé thir nghiém cac yéu ciu nung néng truée catét, xem td dir lieu Béng den.

Hinh 4 — Mach dién thir nghiém balat & ché dé khdi ddng nung néng trudc
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Chu giai
Su Ngubn cong sudt
G May phat séng hinh sin
PA 86 khuéch dai cong suat
T Bién ap cach ly
Dién trd chudn
Lp Bong den
S Chuyé&n mach khdi dong

Hinh 5 - Mach dién chuin tin sé cao
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Phu luc A
(qui dinh)

Cac th(r nghiém

A.1 Yéu ciu chung

Cac thir nghiém la thir nghiém di€n hinh. Mot mau phai chiu tat ca cac thir nghiém.

A.1.1 Nhiét do khong khi
Thir nghiém phai dugce thuc hién trong phong cé nhigt dé tir 20 °C dén 27 °C va khéng co gi6 Iua.

D61 vdi cac thir nghiém doi hoi tinh nang cGa béng dén khong ddi, nhiét dd khéng khi xung quanh béng
den phai nam trong pham vi tir 23 °C d&n 27 °C va khéng dugc thay ddi qua 1 °C trong qua trinh thir

nghiém.
A.1.2 Dién ap cung cdp va tan so

A.1.2.1 Dién ap va tan sé thir nghiém

Né&u khdng cé qui dinh nao khéac, balat can thr nghiém phai 1am viéc & dién ap danh dinh cGa nd va

balat chudn phai lam viéc & dién ap va tan sé danh dinh cla né.

Né&u balat dudc ghi nhan dé sir dung véi dai dién ap cung cap hoic c6 cac dién ap cung cap danh dinh
riéng ré khac nhau thi ¢é thé chon bat ky dién &p nao ma nd duoc thiét k& lam dién ap danh dinh.
A.1.2.2 Tinh 8n dinh cta dién ap cung cidp va tin s&

D&i véi hau hét cac thlr nghiém, dién ap cung cap va, frong trudng hop thich hop déi véi balat chuan,
tan s6, phai duy tri trong pham vi dung sai + 0,5 %. Tuy nhién, trong qua trinh do thuc t&, phai diéu
chinh dién ap trong pham vi + 0,2 % gia tri th{r nghiém qui dinh.

A.1.2.3 Dang séng clia dién ap cung cap

Thanh phan hai t8ng cla dién ap cung cdp khong dude vuot qua 3 %; thanh phan hai dugc xac dinh la
t8ng gia tri hiéu dung cla cac thanh phan hai riéng ré, tinh véi thanh phan co ban 1a 100 %.

A.1.3 Anh hudng ctia cac vat tirtinh

Néu khéng co quy dinh nao khac, khdng cho phép cé bat cir vat tir tinh nao trong pham vi 25 mm tinh tu

bé mat clia balat chudn hoac balat can thr nghiém.
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A1.4 Lép dit va ndi bong dén chuan

99 dam bao réng cac dac tinh dién cla boéng den chuén ta khdng ddi, bong dén phai dugc 1&p dat nhu
ch1 ra trong td dir liéu bong den lién quan. Néu khdng co hudng dan [3p dat trén 10 dir liéu bong dén lién

quan thi bong dén phai dugc dat n&m ngang.

Khuy&n cdo rang cac bong dén can dugc gilt ¢6 dinh vao dui dén thir nghiém cda ching.

A.1.5 Tinh 8n dinh ctia béng dén chuan
&:1.51 Béng déen dudc dua vao diéu kién lam viéc 8n dinh trude khi thuc hién phép do. Khéng cho

phép cb hién tugng phéng dién cudn song.

A.1.5.2 Cac dac tinh ctia béng dén phai dugc kidm tra ngay trudc va sau méi loat thit nghiém theo phy
luc C.
A.1.6 Balat chudn

Balat chudn dugc sif dung phai la loai dugc chi ra trén 3 dir liéu bong dén lién quan.

A.1.7 Dic tinh cua thiét bj do
a) Mach dién thé

Mach dién thé cla thiét bi do ndi vao bong dén khdng dugce cho di qua mét dong dién I6n hon 3 % déng
dién bong dén danh dinh.

b) Mach dong dién

Thiét bi do méc ndi tiép vdi bong dén phai cé trd khang g4 thap dé dién ap roi khéng qua 2 % dién ap
béng dén.

Trong truong hap thiét bi do dugc dua vao mach dién nung ndng mic song song, trd khang téng cla
thiét bi do khong dudgc vugt qua 0,5 Q.

c) Phép do gia tri hiéu dung
Thiét bi do phai nhét thiét khong dudc co sai s6 do méo dang séng va phai phu hop véi tan sé lam viéc.

Phai cha y d€ dam bao réng dién dung néi dat cOa thidt bi do khéng gay anh hudng dén qua trinh 1am
viéc khéi thit nghiém. Can dam bao rang diém do cta mach dién can thir nghiém c6 dién thé dat.

A.2 Do tré khang am tan

Mach dign trong hinh 3 minh hoa mét so d6 ciu dé xac dinh trd khang am tdnZ cla té hop béng
dén/balat.
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R’ va R" thé hién cac gia tri clia cac dién trd cho trén hinh 3 bing cac gia tri tuong ng 1a 5 Q va 200 kQ
(gia tri sau it nhat la chua tdi han). Khi diéu chinh R va C, cé dudc su can bing véi am tan cho trudc,
dugc chon trén bo phan tich séng (hoac bat ky mét bo tach séng chon loc thich hop nao), thong thudng
cé:

Z = RR"(1/R +iaC)
Né&u dién trd R’ va R" ¢ cac gia tri chinh xac nhu da chi ra, céng thitc trén trd thanh:

Z=10°(1/R +iaC)

CHU THICH: Trd khang Z, vathoac Z, la khéng can thiét néu ngudn tuong (ng cb trd khang ndi thap doi véi cac

déng dién clia ngudn kia.

A.3 Do trong khi nung néng trudc

A.3.1 Thiét bj thir nghiém va trinh tu do

Thiét bi thir nghiém phai dugc bé tri dé chira balat can thir nghiém, cac dién trd thay thé catét (R) qui
dinh trén to dir liéu bong dén lién quan va thiét bi do. Thiét bi do c6 thé 1a may hién séng co dau do dién

ap valhoc dong dién (xem hinh 4).

N&i dau ra cudn day thl cap clia bién ap cach ly véi dat & mot phia, néu co thé. Néu khong b bién ap

cach ly trong balat thi phai méc bién ap cach ly & phia dau vao.
Pai véi phép do tdng dién ap mach hd: dién ap nay dugc do giita ca hai dién trd thay thé catot.

Dién ap trén phuong tién hé trg khdi ddng, néu cb, phai phi hop vdi dién ap qui dinh.

A.3.2 Diéu kién cu thé déi vai phép do va xir ly dir liéu véi mach dién nung néng trudc
Vdi sy hd tro ciia thit bj do, dong dién nung nong va dién ap mach hd duge xac dinh theo thdi gian.

Vi dong dién hiéu dung hoac dién ap hiéu dung &n dinh tuong ing, gia tri hiéu qua cla dong dién/dién
ap nung néng durge xac dinh bang cach quan sat mét chu ky tan s6 cao (HF) tir db xac dinh gia tri hiéu
qua va hé s nhép nha.

Cé thé thuc hién phép do truc tiép gia tri hiéu qua bang thiét bi do thich hgp.

V@i dong dién bién thién, gia trj hiéu qué clia dong dién nung ndng duge xac dinh [a gia tri tuong duong
véi dong dién hiéu dung 8n dinh cé cung hiéu Ung gia nhiét..

Théi gian phat xa dudc tinh can cf vao cong thifc cho trén cac ta dir liéu bong dén lien quan (xem 7.1.1).

22



TCVN 7674 : 2007

Phu luc B
(qui dinh)
Balat chuan

B.1 Ghi nhan

Balat chudn phai dudc ghi nhan rd rang va bén nhu sau:

_ cac chit "balat chudn” ho#c "balat chudn HF" néu cb, phai ghi day du;
- tén dai ly dudc Gy quyén;

- 50 séri;

_ cbng suét danh dinh clia bong dén va dong dién hiéu chudn;

- dién ap nguén va tan sé danh dinh.

B.2 Dic tinh thiét ké
B.2.1 Thiét k& binh thudng & tan s& 50 Hz hodic 60 Hz

Balat chudn 1a mét cudn day tu cam cé hoac khong co dién trd bd sung, duge thiét ké dé cb cac dic

tinh tam viéc nhu & didu B.3.

Balat chudn ¢6 thé sir dung trong mach cé ticte hodc, néu thudc pham vi ap dung, trong mach cé chita
ngudn dién riéng biét dé nung nong catdt clia bong dén.

B.2.2 Balat chuan d tan s& 25 kHz

Balat chudn HF 13 mot dién trd duoc thiét k& dé co cac dac tinh 1am viéc nhu d diéu B.4.

Vi loai balat chuan HF dudc thiét k& dé sit dung nhu mét ranh gidi chudn lau dai nén didu thiét yéu la
balat ndy phai c6 két cau dé tao ra trd khang khong déi trong diéu kién st dung binh thudng.

Véi muc dich nay, balat chudn cé thé c6 phuong tién thich hgp dé phuc hdi dién trd chudn.

Balat chudn HF phai dudc boc kin trong hdp dé bao vé vé ca va dién. Tuy nhién, can luu y dén do tan
nhiét do t8n that céng suat.

B.2.3 Baové

Balat phai dugc bao vé, vi du bang hdp thép thich hgp, dé chdng lai anh hudng clia tir truong, sao cho
ty s6 gilta dién ap va dong dién d dong dién hiéu chudn khong dudc thay ddi qua 0,2 % khi dat mot tam
thép non binh thuang cé chiéu day 12,5 mm cach bé mat bat ky cla vé balat 25 mm.

Ngoai ra, balat phai dugc bao vé tranh hdng vé ca.
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B.3 Dac tinh 1am viéc & tdn s6 50 Hz hodc 60 Hz

B.3.1 Dién ap cung cap va tan sd danh dinh

Dién ap cung cép va tan s danh dinh cla balat chudn phai phii hap véi cac gia tri trén 1o dit liéu bong
dén lién quan trong TCVN 7670 (IEC 60081) hodc IEC 60901.

B.3.2 Ty sé dién ap/dong dién

Ty s gilta dién &p va dong dién clia balat chudn phai c6 gia tri nhu trén t dif liéu bong dén lién quan
trong TCVN 7670 (IEC 60081) hoac IEC 60901 vdi cac dung sai sau day:

+0,5 % 0 gia tri dong dién hiéu chudn:

+ 3% & gia tri dong dién khac bat ky tir 50 % dén 115 % dong dién hidu chuan.

B.3.3 Hé sé cong suat

Hé s cong suét cla balat chuin dudc xac dinh & dong dién hiéu chudn phai nhu chi ra trén to dit liéu
béng dén lién quan trong TCVYN 7670 (IEC 60081) hoac IEC 60901, vdi dung sai bang + 0,005,

B.3.4 DPo tang nhiét

Khi balat chudn l[am viéc d nhiét dd méi trudng khéng khi trong pham vi tif 20 °C dén 27 °C, & dong dién
hiéu chuén va tan s& danh dinh, va sau n dinh nhiét, d tang nhiét ciia cuén day balat khong dudc
vugt qua 25 °C khi do bang phuong phap "thay déi dién trd".

B.4 Pic tinh 1am viéc J tan so 25 kHz

B.4.1 Quidinh chung

Cac qui dinh dudi day ap dung cho phép do thuc hién & dién ap dau vao danh dinh va tan sé danh dinh
clia balat chudn HF, & nhiét do phong bang 25 °C + 5 °C va vdi nhiét do 8n dinh cla balat chudn.

B.4.2 Trd khang

Trd khang clia balat chudn HF phai ¢6 gia tri cho trén t& dif liéu bong dén trong TCVN 7670 (IEC 60081)
va IEC 60901, vdi cac dung sai sau day:

+0,5 % g gia tri dong dién hiéu chué’n;'
+ 1% & gia tri dong dién khac bat ky tir 50 % dén 115 % dong dién higu chuan.
B.4.3 Dién cam ndi tiép va dién dung song song

Dién cam néi tiép cla bd dién trd chudn phai nhd hon 0,1 mH va dién dung song song phai nhd hon 1 nF.
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B.5 Mach dién & tan sd 25 kHz (xem hinh 5)

B.5.1 Nung néng catot

Balat chuin HF c6 thé dudc dung trong mach dién st dung cac nguén cong suét riéng ré dé nung néng
catét béng den dé khdi dong thich hop bong dén. Cac ngudn cong suat nay phai dugc ngat ra khi do
bbng den.

B.5.2 Ngudn céng suat

Nguén dién ap HF sir dung dé diéu chinh hodc thlt nghiém vdi balat chuén HF phai la ngudn sao cho
khi ddy 13i, t8ng gia tri hiéu dung clia cac thanh phan hai khéng dudc vugt qua 3 % thanh phan ca ban.

Ngudn nay cang 6n dinh va khong cb thay d&i dot ngét cang tot. D& co két qua tot nhat, dién ap cén
dugc didu chinh trong pham vi 0,2 %.

D6i véi balat chudn kidu dién trd, dung sai tan s6 phai nam trong pham vi 2 %.

B.5.3 Thiét bj do

T4t ca cac thiét bi ding cho phép do balat chudn HF can thich hgp dé lam viéc & tan s6 cao.
M&é ta chi ti€t dang dugc xem xét.

B.5.4 Diday

Cép két néi cang ngan va thing cang t6t dé tranh dién dung ky sinh.

Pién dung ky sinh song song v&i béng dén phai nho hon 1 nF.
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Phuluc C
{qui dinh)

Diéu kién dai véi béng dén chuin

Béng den sau khi dugc luyén it nhat 100 h dudc coi 1a bong dén chudn theo 3.4, néu, khi 1ap vdi balat
chudn trong diéu kién nhu qui dinh & phu luc A va lam viéc d nhiét do mai truong la 25 °C ma cdng suat,
dién ap trén cac dau ndi cGa bong dén hoic dong dién lam viéc clia bong dén khong thay déi qua
2,5 % so vGi gia tri danh dinh tuong (ng trong TCVN 7670 (IEC 60081) hozc IEC 60201, néu thudc doi
fugng ap dung.

Péi vai cac bong dén l1am viéc khoéng cé tacte, néu dién trd catét cac hon 10 % so véi gia tri danh dinh
trén td dit liéu bong dén thi dién trd nay c6 thé dudc gidm di bang cach mac vdi mét dién trd song song.
Phai ludn str dung bong dén chuén kiéu thich hap véi balat thit nghiém.

Dang s6éng ctia dong dién chay qua bdng dén chudn da én dinh mac vdi balat chuén vé co ban phai co

cung dang séng trong cac nita chu ky lién tiép.

CHU THICH 1: Biéu nay han ché sur phat sinh cac hai bac chdn do hiéu (mg chinh luu.
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Phuluc D
(tham khao)

Giai thich cac diéu kién khai dong

D.1 Gidi thiéu
Céc yéu cau déi vai didu kign khai dong néu trong diéu 7 va cling véi dif liéu lién quan cho trén ta dir
liéu béng dén trong cac tiéu chudn IEC duge qui dinh d& bao trim cac phuong phap khdi dong béng

den khac nhau ma balat dién tir cé thé st dung.

Vi cac phuong phap khdi dong nay cb thé phifc tap hon cac phuong phap khéi dong clia mach dién tan
s6 50 Hz hozc 60 Hz binh thudng nén phu luc nay gitp giai thich cac yéu cAu trong tiéu chudn nay va
dir liéu qui dinh trén to dir liéu bong den.

D.2 Dijc tinh anh hudng dén viéc khdi déng béng dén
C4 nam dac tinh vat Iy chinh anh hudng dé&n co ché khdi dong clia bong dén huynh guang.
- Nung néng catét: Nang Iugng cung cdp dé nung nong trudc va thdi gian dat.

~  Pién ap mach hd: Bién ap qua béng dén va dén phuang tién ho trg khdi dong trong qua trinh nung

néng trudc va tai thai diém mdi bong den.
—  Piéu kién vé mdi trudng: Nhiét do xung quanh, d 8m tuong doi.

—  Diéu kién vat ly chia béng dén: Loai khi cho vao trong dén va ap sut cia né, kich thudc bong den,

mang dan bén trong.

Pidu kién ngudn va den dién: Tan s lam viéc, kich thudc va khodng cach clia phuong tién hé trg
khdi dong.
T4t ca cac dac tinh nay tuong tac vdi nhau theo mot cach phic tap ma néu khong cé duge suf phdi hap
dang dé Iua chon phuong phap khdi dong thi tinh nang clia bong dén c6 thé kém (vi du, tudi the bong
dén giam, gidm s6 chu ky khdi dong trong twdi tho bong dén da cho, déu bong dén bi den qua mirc).
D.3 Phuong phap chinh dé khdi dong béng dén

Theo truyén thdng, c¢6 hai phuong phap chinh dé khdi déng béng dén huynh quang méc vdi balat tan s6
50 Hz ho#c 60 Hz Ia khdi ddng catdt nung néng truéce va khdi ddng catét khong nung nong trude.
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Ca hai phuong phap nay c6 thé sir dung véi balat dién tir nhung do balat dién ti co g dung san pham
cbng nghé cao nén thudng phai chap nhan phuong phap xem xét lai cac dc tinh khdi dong qui dinh, do
va danh gia.

Mac di balat dién tir ¢ thé tao ra didu kién khdi déng bong den theo cach phifc tap han balat 50 Hz hoac
60 Hz binh thudng nhung viéc &p dung cling mét nguyén tic néu dat dugc tinh nang bong dén tét.

D.4 Phudng phap cu thé dé khéi déng bong dén
D.4.1 Khdgi dong nung néng trudc

C6 nhiéu phudng phap khac nhau thuang duge st dung dé khdi déng béng dén catét nung ndng truéc
nhung tat ca cac phuong phap nay déu c6 cling mdt ndi dung 1a phai cung cap mét Iugng nang ludng
@i cho cat6t. C6 thé c6 moét s6 giai phap cu thé dya vao phudng thitc nung néng trudc dudc khdng ché
bdi dong dién hay dién ap dudc gilt khéng ddi d mdc nao db.

Vi tat ca cac phuang phap nay, dé bong dén dat tinh nang tét, cac yéu ciu dudi day phai dudc thod
man trong giai dean khdi dong.

a) Trudc khi catdt dat dén phat xa, dién ap mach hd trén bong den valhoac tir bong dén dén phuong
tién h trg khdi dong phai dugc gilr & dudi mic tao ra dong dién gay sang ma lam hdng catdt bong dén.

b) Sau khi cat6t dat dén phat xa, dién ap mach hd phai di dé khdi dong nhanh béng dén ma khong

can ¢d gang dé khai dong lai.

¢) Né&u dién ap mach hd can tang 1&n dé khdi déng dudc béng dén khi catst dat dén phat xa thi giai
doan chuyén tit dién ap mach hd thap sang dién ap mach hd cao phai xy ra trong khi catét van g nhiét
do phat xa.

d) Trong giai doan nung néng trudc catét, dong dién hodc dién ap nung néng khéng dudc quéa cao lam
hong vat liéu phat xa trén catdt do qua nhiét.

Vi dién ap mach hd yéu cau cho khdi déng nung néng trudc l1a tuong déi nhd nén déi vai mét sé loai
béng dén cb thé st dung mach dién néi tiép nhidu bong dén.

Trong mét so dé nhu vay, (cac) tu dién khdi ddng dai khi dudc st dung dé ndi tdt mot phan ciia té hap
boéng dén trong khi dién &p mach hd day da dugdc dat vao béng den khong bi ndi tit. C3 clia tu dién khdi
déng lién quan dén rac rdi tiém &n vé dong phéng dién md trong gial doan dau khdéi déng. Can cha y
dén cd tu dién khdi dong dé hai hoa gilfa d& dang khdi dong va cac thudc tinh khac clia bong dén va
balat.

D.4.2 Khdi dong khéng nung néng trudc

Thuan Igi clia phudng phap khdi dong bong dén nay la trudng phat xa xudt hién d cac catét chua nung
néng cla bong dén khi d&t nhanh dién ap mach hd cao 1&n béng dén.
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M(rc dién ap mach hd va trd khang ngudn cla balat quyét dinh thdi gian bong dén chuyén qua trang
thai dong phong dién ma dén trang thai ho quang hoan toan.

Mét trong cac Iy do chinh dan dén den dau qua mic cta bong dén va ké& dén la hong nhanh béng dén
la do dong phéong dién md cao varhodc kéo dai qué mic trong qua trinh khdi dong. D& giam thiéu anh
hudng c6 hai clia dong phong dién ma can dam bao cung cap gia tri dién ap mach hd tai thiu va balat
can ¢6 kha nang "dua” nhanh bong dén qua giai doan nay ma khong can ¢ dé khdi dong lai bong dén,
viéc khdi déng lai kéo dai qua 100 ms.

C6 mot s6 balat duge ché tao sir dung dong dién chay trong catét bong dén khéng phai dé nung néng
hoan toan catdt (vi du, d& hd trg cung cap khdi dong véi dién ap khdi dong giam thap). Trong trudng

hop do, phai tuan thil cac gidi han vé dong dién catét 16n nhat dé tranh qua nhiét catot.

D.5 Giai thich cac yéu cdu cla diéu 7 va thdng tin cho trén ta dir liéu bong den

D.5.1 Khdi dong nung néng trudc
D.5.1.1 Ning lugng nung néng va thdi gian phat xa (t)
e Gia tri nhé nhat d6i vdi nang lugng nung néng
Luong nhiét can thist dé dua loai catét cho trudc dén nhiét dd phat xa nhé nhét cé thé duge chi ra theo
thdi gian va hai hang s6, Q va P, dugc xac dinh béng cac tinh chat vat Iy cda loai catdt cho trudc.
Mé6i quan hé nay dudc biéu dién bang cong thirc dudi day:
Epin= Quin ¥ Prn X £
E e ™= Ko g X1
trong dé
tEt 1 thoi gian khdi dong (s). Cac tiéu chudn béng dén str dung tham sé t, nhu mét tham sé

chéc chén, rd rang. Tuy nhién, trong thuc t&, gia tri nay ndm trong khoang tir t, dén t,.

Khoang thdi gian (t,, t,) dudc mé ta trén hinh 1;

CHU THICH: Thdi gian phat xa nhd han 0,4 s thudng khéng duge chap nhan vi thuc nghiém cho
thay thuc té khéng thé dat dugc nung néng trudc catét mot cach thoa dang.

Q.. lahéng sé phu thuoc vao loai catét (J);

P,.. lahang sé phu thudc vao loai catdt (W);

E... lagia tri nang lugng nung ndng nho nhét (J):

Quae . l& héng sd phu thudc vao loai catét (J);

Prey 12 hang s6 phu thudc vao loai catét (W);

E... lagia tri nang lugng nung néng 13n nhat (J).
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Cac gia tri ctia héng s6 Q va P dugc cho trén méi 13 dif lieu bong dén lién quan cling gia tri clia dién trd
thay thé catét. Cac tinh toan sa bd cé thé dudc thuc hién dé chuyén cac gia tri nang lugng thanh gia tri
dong dién ho#c dién ap, néu can thiét déi vdi kiéu balat dac biét.

Gia tri nang lugng nung ndéng hiéu qua E,,, cb thé dudc tinh bang cach dua gia tri do dudc t, vao cong
thirc & trén, gia tri nay cing dugc néu trong mai td dif liéu bong dén lién quan.

e Gia tri ndng lugng nung nong Ién nhét

Mifc nang lugng nung néng I6n nhat dude tinh tir cdng thite tinh E,,,, va cac gia tri cho trén moi tg dir
liéu béng den lién quan, duge do vdi gia tri yéu ciu cla dién trd thay thé.

S dd biéu dién cac yau cau nay dugdc cho trong hinh 1.

CHU THICH: Néu ngét nguén cung cip nang luong nung néng thi nang Iugng truyén vao cac dién cuc sé bang
"khéng". Vi hinh 1 thé hién ning lugng dugc cung cip (ma khéng phdi 13 Iugng nang lugng cla cac dién curc) tai
thai diém ngat ngudn, dudng cong nang luong duy tri khéng ddi, tire 1a duong ndm ngang. Dap (mg nang luong
clia cac dién cuc, vi du t8n that do lam ngudi, duge md ta bang dudng ddc P clia cong thic E=Q + P x L

D.5.1.2 Pién ap mach hd

D liéu trong cac td dif liéu béng deén lién quan dudc néu ra ddi voi cac hé théng yéu céu sif dung
phuong tién hé trg khdi dong va déi véi hé théng khong yéu cdu phuang tién hd trg khdi dong. Can thiét
phai nhan dang ding hé thdng trudc khi thir nghiém.

Dai vdi mdt s6 loai bong dén, td dif liéu béng dén lién quan qui dinh gia tri I6n nhét cla dién ap mach
hd truéc khi dat dén théi diém t,, 16n hon hodc b&ng gia tri nho nhat clia dién ap mach ho xac dinh sau
khi dat dén thai diém t,. Balat dudc thiét k& ding cho cac loai bong dén nay khong nhét thiét phai téng
dién ap mach hd dé khdi dong dung cac bong dén nay.

D.5.2 Khdi ddng khdng nung néng trudc

Ban than phép do dién ap mach hd khéng nhét thiét dam bao réing balat s& khdi dong bong deén dé
dang va cé dong dién giai doan sang md nhd nhat yéu cdu. Mét s& balat khong thé cung cap dong dién

cén thiét ngay tit ddu d& dua nhanh béng dén vugt qua trang thai sang md vao trang thai hé quang.
D8 tranh trudng hop nay, thir nghiém tré khang balat dugc thuc hién véi dién trd thay thé bong den.

Gia tri cia dién trd thay thé bong dén va miic dong dién nhd nhat can dat dugc g dién trd nay duge chi
ra trén td dir lidu bong dén lién quan.
D.6 Yéu cau phép do

Vi cac dac tinh trude khi khdi dong va khi khdi dong cia balat dign tir khong nhét thiét phai cung cép
dién ap va dong dién én dinh nén can phai ap dung thiét bj va ky thuat do phi hop voi cac diéu kién
nay.
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Phuluc E
(qui dinh)

Giao dién diéu khién diing cho balat cé diéu khién

E.1 Téng quan

Phu luc nay qui dinh giao dién diéu khién diing cho balat co diéu khién. Cong suat phong dién clia balat
dién tir dugc khdng ché giifa gia tri nhd nhat/tit va 16n nhat bang cach dat tin hidu diéu khién vao cac
dau ndi diéu khién clia balat.

Néu tin hiéu didu khién khéng dugc néi thi balat phai cung cap gia tri cong sudt phong dién 18n nhat nhu
xac dinh trong TCVN 7590-1 (IEC 61347-1) va TCVN 7590-2-3 (IEC 61347-2-3) hoac muc 16i hé théng,

néu thudc ddi tudng ap dung.

Phuy luc nay khéng dé cap dén céac yéu cau ddi vdi khai diéu khién.

E.2 Didu khién biing dién 4p mét chiéu

E.2.1 Sodé mach— qui dinh kj thuat vé chirc nang déi vdi diéu khién dién ap mét chiéu

. ; Giao dién
Khéi didu khién ! Balat co diéu khién
+ Vl
Pau vao
diéu khién
- V.

Cong suat phéng dién clia balat co diéu khién dugc didu khién bdi dién ap mot chiéu & dau vao diéu
khién. Dién ap mot chiéu cd cac dic tinh dudi day: '

- Déi tin higu diéu khién
V,, =t 10V dén 11 V: gia tri cong suat phéng dién 1dn nhat

V,,=tr0Vdéniv: gia tri cong suét phéng dién nhd nhéat / quang thong dau ra nhé nhat
V,, =tr1Vdén10Vv: cbng sudt phong dién tang tir gia tri nhd nhat dén gia tri I6n nhét
Vi, =tr0Vdén 11V: béng dén tam viéc 8n dinh véi quang théng ddu ra n dinh
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E.2.2 Sodd noi

Tuy thudc vao khd nang mang dong, mét s balat cé diéu khidn c6 thé ndi véi khéi didu khién theo cach
dudi day:

5 e + Y - Y
Khai diéu khién
Balat co
digu khién
Balat co
diéu khién
E.2.3 Quidinh ky thuat vé dién
E.2.3.1 So dd mach dién
Balat cé diéu khién |a ngudn dong.
Khdi diéu khién '
de
- — + ¥
Balat co
diéu khién
— e -V

E.2.3.2 Gidi han dién ap ddu vao diéu khién
Balat khéng dugc hdng khi dién ap dau vao diéu khién V, , ndm trong khoang tir —20 V dén +20 V.

Balat khong dugce sinh ra dién ap vugt qua cac gia tri giéi han déi vai khai diéu khién va khong ducc i6n
hon gia tri dudi day trong bat ky trudng hgp nao:

V,, ndm trong khoang tif —20 V dén +20 V.

Cac dau ndi didu khién phai dugc bdo vé khdi phan cuc ngugc. Trong trudng hdp phan cuc nguge, balat

phai lam viéc v6i quang théng dau ra nho nhat hoac khéng hoat déng.

& dién ap dau vao diéu khién tir 0 V dén 11V, quang thong dau ra phai 6n dinh.

Didu nay phai dugc xem xét bang mat.

E.2.3.3 Gi6i han déng dién ddu vao diéu khidn

Gidi han d6i véi dong dién dau vao diéu khién, can cung cap cho khdi didu khién, nhd nhat 1 10 pA va

I&n nhat la 2 mA.
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Gia tri dong dién dau vao diéu khién phai dugc cdng bd hodc qui dinh trén balat.
E.2.3.4 Béng ngudn

Cho phép déng ngudn & vi tri diéu khién dd sang bat ky.

E.3 Diéu khién bing diéu bién dé rong xung (PWM)

E.3.1 Sd dé mach dién — qui dinh ki thuat vé chirc ning déi véi didu khién PWM

Giao dién ) .
Khai diéu khién : Balat ¢6 diéu khién
+
Pau vao
PWM diéu khién

Cong suat phéng dién cla balat cé diéu khién dudc khdng ché bdi tin hiéu PWM trén dau vao diéu
khién ciia balat c6 diéu khién. Cong suét phong dién dudc thay ddi bang cach thay ddi phan tram coa
thai gian tai d6 tin hiéu PWM & V, e, Tin hiéu PWM cé cac dac tinh nhu sau:

Ldn nhat;

Vkin ’hsu Ll
Nho nhat:
Mire ngudng

[Teadl
- Ldn nhat;
TC!‘HI ky Vlfn hid (hdp)

ov

Tin hiéu PWM dién hinh

Vo
LT — Quang théng

dau ra 1én nhat

VI|'1'| higu

Quang théng
d&u ra nhd nhét

Tin hiéu PWM dai vai quang thong dau ra 16n nhat va nhd nhat

Bién ap cla tin hiéu nam trong khoang tir Vy, 4, (thdp) dén V,, neu (CR0), trong do:
Vi hieo(th@p) nhd nhét 1a 0V

Vinnieo(th3P) 160 nhét 13 1,5 V

Vin hieu(C20) Nhd nhéat 1a 10 V

Vi msu(CG) 100 nhat 12 25 V

Tenu sy {Chu ky thdi gian) nhd nhat 14 1 ms va 18n nhat 14 10 ms.
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Quang thong dau ra day dd khi do rong tin hiéu T{cao) tir 0 % dén 5 % + 1 %.

Quang thong dau ra la 1 % hoac nho nhat khi d6 réng tin hiéu T(cao) 1a 95 % + 1 %.

T&t nguén khi dé rong tin hiéu T(cao) > 95 %.

CHU THICH: Phan tin higu nay duge duy tri khi tat nguén. Tuy nhién, néu balat khong co dac tinh nay thi quang
théng dau ra cla nd ¢an duy tri d gia tri nhd nhat.

Khéng 4t nguén khi dé réng tin hiéu T{cao) < 95 %.

E.3.2 Sddo néi

Tly thudc vao kha nang mang dong, mét sé balat c6 diéu khién co thé ndi vai mot khéi diéu khién theo

cach sau day:

Kni diéu khién L

Balat cé diéu
khién

Balat ¢ diéu
khién

£.3.3 Qui dinh ki thuat vé dién

Khoi diéu khién 1a nguén dong con balat nhan dong.

E.3.3.1 Gidi han dién ap tin hiéu

Batat khong dudc héng khi dién ap tin hidu Vi, v, thap hon 25 V.

Pau ndi didu khién phai duge bao vé khdi phan cuc nguge. Trong trudng hop phan cifc ngudgc, balat
khéng dugc hoat déng.

E.3.3.2 Trd khang dau néi didu khién

Trd khang d4u ndi didu khidn phai tir 1 kQ dén 10 ka.

E.3.3.3 Dong dién didu vao

Gia tri dong dién ddu vao & dién ap 12 V 6n dinh phai duge cdng bs hodc ghi trén balat.



TCVN 7674 : 2007

E.3.4 Vidu vé dic tinh diéu khién

4

100 %—
i
3
=
L
o
b3

£ 10% -
o
&

3 Thiét bi déng cat
1 %=

5% D6 réng xung 85% 100%

Budng cong diéu chinh dd sang d6i vai balat cd quang théng diu ra nhd nhat bang 1 %

4
100 %
&
3
S
=2 Tuy thudc vao dac
S tinh clia balat
£ 10% —
(=]
c
m
3
a
1%

T
5% 6 rong xung 95% 100 %

Y

Budng cong diéu chinh d8 sang dai véi balat cé quang thong dau ra nhd nhat 1én hon 1 %
E.4 Diéu khién bing tin hiéu s&

Tiéu chudn-hoa giao dién diéu khién ddi véi “didu khién béing tin hidu s&" clia balat dién tlr nham dat
dugc tuang tac van hanh cda nhiéu nha cung (ing vé balat dién tf va bé didu khién do sang, xudng thap
hon mirc cla hé théng quan ly toa nha sir dung diéu khién nhidu khéi chi.

Vivay, giao dién nay tuy manh nhung d& cé ngudng thap trong (fng dung thi lai bi han ché vé dac didm
ky thuat 1a gia thanh balat cao néu mudn thuc hién nhanh. Lgi ich tryc tigp trong tmg dung chil y&u la:
mach dién don gian thdng qua hé théng day diéu khién va khéng sif dung role déng cit ngudn.

CHU THICH: Giao dién d6i véi tin hiéu s6 nay 12 mét vi du chdp nhan dudc ma viéc van hanh t6t dudc chimg
minh bang thuc tién. Cac giao dién khac cling 6 thé cé.kha nang nay.

o Tém tit qui dinh ky thuat

- Téi da 64 balat dudc an dinh dia chi riéng ré trong mét hé théng.

— Balat khéng thé déng vai tro 12 bd diéu khién cha.
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Cac nhém nhiéu balat.

M3 hoa hai giai doan dé phat hién 15i (xem E.4.3.6, sd d6 xung).

Giao thifc truyén khdi ddng—dung khang déng b6.

Téc do truyén thong tin thap: 1 200 bit/s.

Bién ap rdi trén cap cho phép: 2 V.

Khéng c6 cac vong lap néi dat vi s cach ly trong balat.
Dung sai d tat ca cac qui dinh ky thuat lién quan dén thdi gian dé cap trong tiéu chudn phai la + 10 %
néu khéng qui dinh gia tri nhd nhat/gia tri 16n nhat.

Trd khang dau ndi diéu khién (xem hinh E.1): R, > 8 kQ khéng ddi & dién ap dau vao cao dién hinh:

C, < 1nF;

L, <1 mH.

LIH
Y Y\

Cn— Rlné

O

Hinh E.1 - So dé thay thé & diu ndi didu khién cta balat

C6 thé tAng d6 manh b&ng cach tién hanh chon lua:

dau vao giao dién khdng nhay véi cuc tinh;

bao vé qua dién ap déi vdi dién ap ngudn ludi ngau nhién gitta cac day diéu khién.
s Djc tinh truyén
T&c @d truyén dude bidu dién bang @6 rong bang tan, dudc qui dinh 1a 1 200 Hz dai véi kénh truyén di
va kénh nhén vé.
Tat ca cac mitc dién ap va dong dién qui dinh déu lién quan dén dau ndi clia balat dién .
Mot khung ban tin truyén di chira 19 bit (xem E.4.36: So dé xung):
- 1 bitbatdau

1 byte dia chi: 1 bit dia chi riéng ré hodc nhom, 6 bit dia chi, 1 bit Iwa chon

1 byte dir liéu: 8 bit dit liéu
- 2 bit két thuc

36



TCVN 7674 : 2007

Mot khung ban tin nhan vé chira 11 bit (xem E.4.3.6: so d6 xung);
- 1 bit bt dau
1 byte dir liéu: 8 bit dir liéu
- 2 bit két thuc
e  Diéu kién th nghiém
Diéu kién thit nghiém dsi véi balat theo TCVN 7590-1 (IEC 61347-1), phu luc H. Trong trudng hop
nguén 1udi bi ngat (0,2 s), cac diéu kién thir nghiém theo |IEC 60669-2-1.

D& dam bao tinh tudng tac clia cac balat cla cac nha ché tao khac nhau, cac qui trinh thdr nghiém dugc

dua ra dé thit nghiém su thé hién chinh xac clia cac tham s6 va 1&nh qui dinh trong tiéu chuén nay.

Céc qui trinh thir nghiém dudi day dugc xac dinh (xem phu luc G) va mé ta theo dang luu do:
G.1. Trinh ty thir nghiém "Tham s& van hanh vat Iy"

- G.2. Trinh tu thir nghiém "Lénh cau hinh"

- G.3. Trinh tu thf nghiém “Lénh diéu khién céng suét phong dién"
G.4. Trinh tu thif nghiém "Phan bé dia chi vat ly”

- G.5. Trinh tu thif nghiém "Phan bé dia chi ngiu nhién"

~  G.6. Trinh tu th&r nghiém "Cau hoi va 1énh du trir

s  Ghi nhan ddu noi

Ca hai d3u ndi clia giao dién phai ghi nhan "DA" d&i véi dit ligu.

Néu giao dién nhay véi cuc tinh thi dau ndi phai ghi nhan "+" va "-" tuong Ung.

¢« Khuyén cao chung

Trong tiéu chudn nay, "béng dén" dudc sl dung cho cac (g dung trong dé balat méc vdi mot hodc

nhiéu béng dén.

Néu balat duge "tat" thi phai hiéu Ia balat van dugc cdp dién tir ngudn Iudi nhung & ché dd cha.

Néu khong cé thay ddi chinh thic trong tiéu chudn nay thi khang dudc st dung 1énh du trii; han ché vdi
KIEU THIET BI 0; xem I&nh 272.

E.4.1 Qui dinh k¥ thuat vé dién

E.4.1.1 Théng s dién ap

Mrc tin hiéu qui dinh trong hinh E.2 dudgc xem 1a hop ly dé balat dién tir lam viéc tin cay & nhiét do lam
viéc qui dinh cla balat.

Thong thuong, dién ap giao dién la cao néu khdng ¢é su trao ddi thong tin (trang thai réi).
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Céc dudng déc chia tin hiéu dif liéu nhan va truyén phaila 10 ps < tgiam < 100 ps va 10 us < t,,, < 100 ps
& cac dau ndi clia balat cé giao dién sa.

CAac gia tri ty;, va tyg qui dinh cb thé dat duge d6i véi moi cau hinh chidu dai day va cap.

10 us < tg,, < 100 ps 10 us < ty30 < 100 us

A - o T g

203~ |

2)

50%

10% 1) —‘

A

416.67 us + 10 %

f

833.33 ps £ 10 % hai giai doan logic "1"

1) Mifc thap: tir-6,5 V dén +6,5V Thudng 1a 0 V
2) Mitc cao: 19,5V dén22,5V Thudngla 16 V

Hinh E.2 - Hen gid theo yéu ciu tai cac ddu ndi balat cé giao dién sé

ar

Dai dién ap phai tr 9,5 V dén 22,5 V déi vdi "mirc cao" va tir -6,5 V dén +6,5 V véi "muc thap" tly theo
tung truong hop. Tu 6,5 V dén 9,5 V 13 khong xac dinh mirc.
E.4.1.2 Théng s& déng dién

o] trang thai khéng hoat ddng, dong dién nhan dudc cla balat khong dudc vudt qua 2 mA 3 dién ap <
22,5 V do s6 lugng balat thuc té 16n nhat trén mat don nguyén diéu khién. Diéu nay phai dudc timg nha

ché tao balat dam bao.

Balat phai c6 kha nang cung cap it nhat 250 mA d dién ap < 4,5 V 4 trang thai hoat dong. Balat phai gitt
dugc dién ap giao dién nhd hon 4,5 V.

Ngubn cung cép clia giao dién phai han ché déng dién cung cap t8i da 1a 250 mA trong tat ca cac
trudng hodp. Mach han ché& dong dién nay phai tac ddng trudc 10 ps.

Qui dinh k§ thuat clia giao dién & dau néi balat phai la:
d trang thai hoat dong: mic dién ap thap < 4,5 V; mirc dong dién cao < 250 mA (gidi han bdi ngudn
cung cap);

38



TCVN 7674 : 2007

_ @ trang thai khong hoat ddng: mirc dién ap cao < 22,5 V; mic dién ap thdp < 6,5 V: mifc dong dién

cao < 2 mA.

Xem E.4.3.9 va hinh E.3: Théng s6 dién ap.

u(v)
A Phuongthictruyén  Thuongla 16 V Phugng thifc nhan
Mcre dién ap cao: tif 9,5 dén 22,5 V
-3
Bién ap muc thép: - 6,5 dén + 65 Pign ap mic thdp: < 4,5V
o —— — —
I (mA) Trang thai khong hoat déng : : " Trang thai hoat dong
A b o1 MUcdodng dién cao: < 250 mA
L1 s oonon bttt (gidi han bdi ngudn dién cung cép)
Mitc dong dién cao: < 2 mA
5 |
—P t
i ——pia v v e b
833,3 us 833,3 s 833,3 ps A : _-
cac bit théng tin e e 8333 45 833,3 s
9,17 ms

Hinh E.3 -~ Mic dién ap va dong dién dung cho kénh truyén di va kénh nhan vé

& cac ddu nédi giao dién sd cla balat
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E.4.2 Qui dinh k¥ thuat vé hoat dong

E.4.2.1 Phuong thirc hoat dong
¢ Phudng phap hoat dong

Balat lam vidc & phuong thitc diéu khién — chdp hanh trong dé balat la khéi chdp hanh va khéi diéu
khién 1a khéi chit. Vi vay, balat chi truyén théng tin khi cé yéu cdu va balat khéng co dac tinh hé trg
tranh xung ddt hoac kiém soat xung dot trong phudng thifc nhan.

e Dudng cong logarit diéu khién do sang, mirc cong sudt phéng dién va do chinh xac

Mtc didu khién dd sang thap nhat clla balat 13 0,1 % va phai dugc gan gia tri bing 1 trong day tir 1 dén
254 (diéu khién dd sang tuyét déi). Mifc cong suét phong dién cao nhat clia balat (100 %) phai dugc
gan vdi gia tri s6 14 254, Budng cong logarit diéu khién dd sang tir 0,1 % dén 100 % dudc xac dinh (xem
E.4.3.7 va E.4.3.8). Vi c6 nhidu anh hudng khac, cac mic diéu khién dd sang chi cb thé cé nghia la
mifc cong sudt phdng dién clia bong den.

P chinh xac tuong d6i cla dudng cong diéu khién do sang phai la £1/2 budc, don diéu. BS chinh xac

tuyét déi clia mic cong suét phong dién phai duge nha ché tao balat qui dinh.

« Déng ngudn

Tin hiéu giao dién phai dugc nhan chinh xac trong vong 0,5 s sau khi "déng ngudn”.

Tai thdi diém sdm nhat sau 0,1 s nifa, balat phéi chuyén sang "mic déng ngudn” thong qua nung néng
truéc (néu thude ddi tugng ap dung) va giai doan mdi. Balat khong duge & trang thai dat lai.

Trong théi gian 0,1 s, néu khong dat duge "mifc déng nguén”, balat phai tac dong trd lai bang mot 1énh
thich hagp.

e Loigiao dién

Trong trudng hop dién ap rdi cda giao dién ludn thap hon dai mirc cao cta may thu qui dinh (xem
E.4.3.9) trong thdi gian lau hon 500 ms, balat phai kiém tra ndi dung cta "MUC LOI HE THONG".

N&u "MASK" dudc luu lai, balat phai & nguyén trang thai cGia n6 (khong thay d8i mic céng suat phong
dién, khong dong hodc ngét ngudn). Trong trudng hap cb luu gilr bat ky gia tri ndo khac, balat phai
chuyén dén mic cdng sudt phong dign nay ngay lap tirc ma khéng gidm d sang. Sau khi trd lai dign ap

réi, balat khong dudc thay ddi trang thai cia no.
s  Mifc nhd nhat va 18n nhat

Viéc lap trinh MUC NHO NHAT cao hon hoac MUC LON NHAT thap hon mic cdng sudt phong dién
thuc phai @it mic cong suét phéng dién thuc vé MUC NHO NHAT hoac MUC LON NHAT méi nay.

Viéc lap trinh nay khoéng duge anh hudng dén mic cong sudt phéng dién thuc.
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Tat ci cac mlc cong sudt phéng dién luu trong balat khong dudc bi han ché do gia tri dat MUC NHO
NHAT va MUC LON NHAT. Tuy nhién, cac mirc nay sé lam cho balat hoat ddng & MUC NHO NHAT hozc
MUC LON NHAT néu gia tri luu gitr thap hon MUC NHO NHAT ho#c cao hon MUC LON NHAT.

Cac mic cong suat phong dién "0" (Tf\T) va "255" (MASK) khéng dugc bi anh hudng do gia tri dat MUC
NHO NHAT va MUC LON NHAT.

«  Thai gian dap ing cla t& hgp balat — béng dén

Néu nhan dudc lénh thlr hai trong qua trinh diéu chinh dd sang béat dinh (<0,707 <) thi gia tri cudi cting
cla 1&énh thir hai phai dugc thiét 1ap.

E.4.2.2 Giao thic truyén

s+ Hen gid

Cac yéu cau d6i vdi viéc truyén dan nhu sau (xem hinh E.4.);

~ Thai gian dat gilia hai khung truyén di lién tiép t5i thidu phai 14 9,17 ms. Khi d6, 4 khung truyén di
cong vdi cac giai doan 9,17 ms phai vira dang 100 ms.

- Thdi gian déat gitra cac khung truyén di va khung nhan vé phai tir 2,92 ms dén 9,17 ms. Khéi diéu
khién phai dgi dén 9,17 ms. Néu khdng cékhung nhan v& sau 9,17 ms thi dugc hiéu 1a khong cé cau
tra 16i.

— Thdi gian d&t gilta khung truyén di va khung nhan vé t6i thiéu phai 14 9,17 ms.

Trong mot s6 trutng hdp nhat dinh, thai gian 13p lai Iénh phai 1a 100 ms (1 khung truyén di trong
100 ms). Piéu nay dudc dé cap rd rang & cac 1énh lién quan.

>9,17 ms 2917ms  tr2,92 ms dén 9,17 ms 29,17 ms
Khung i Khung Khung Khung Khung
truyén di J truyén di truyén di nhan vé truyén di
— ] {
15,83 ms 15,83 ms 15,83 ms 9,17 ms 15,83 ms

Hinh E.4 - Vi du vé théi gian 13p lai Iénh

* K&t cau khung

Khung truyén di phai gém cac bit ma ho4 hai giai doan: 1 bit bat dau (logic "1"), 1 byte dia chi va 1 byte
dir liéu. Khung nay phai két thic bang 2 bit két thac (r8i). Cac bit két thiic khéng dudc cé bt ky thay déi
nao vé giai doan (xem E.4.3.6: So d6 xung).
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Khung nhan vé phai gdm cac bit ma hoa hai giai doan: 1 bit b4t dau (logic "1") va 1 byte dia chi. Khung
nay phai két thic bang 2 bit két thic (rdi). Cac bit két thuc khéng dugc c6 bat ky thay déi nao vé gial
doan (xem E.4.3.6: Sg dd xung).

Két cau khung phai dugc thr nghiém theo khdi nhan. Trong trudng hop vi pham ma, phai bo qua khung.
Sau khi xay ra vi pham méa 1,7 ms, balat phai sdn sang dé nhan dit liéu.

Cac 1énh hoi phai c6 dang dé co thé tra 1di "cd"” hodc "khong” hodc 8 bit thong tin. Cac cau tra 1di phai

dudc ma hod hai giai doan ngoai trir cau tra 161 "khong":
'Co™ 1111 1111
“Khong": Balat khong duge tac dong trd iai

8 bit théng tin: XXXX XXXX
E.4.3 Qui dinh ky thuat déi vdi 1énh

E.4.3.1 Két cau cia lénh s

Tat ca cac balat phai cé kha nang ¢ 1 dia chi rat gon va 16 dia chi nhdm va phai cé kha nang tac dong

tré lai voi cac 1énh phat di cho nhiéu dia chi thu nhan’.

T4t ca cac balat phai ¢ kha nang Iuu gilr 16 chudi lién tuc, téc dd diéu chinh dd sang, thdi gian diéu

chinh d6 sang, MUC NHO NHAT, MUC LON NHAT, MUC DONG NGUON va MUC LOI HE THONG.

Tat ca cac balat phai ¢o kha nang gl lai théng tin khi c6 yéu ciu.

* Curn tif "phat di cho nhidu dia chi thu nhan" sau day duge ding 1 "quang ba".
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GIA TRIMAC
BIEN SO BINH ) GIA TRI DAT DAI HIEU LUC BO NHO®
(balat xuat LAl
Xuéna)
"MUC BIEU CHINH DO R 0.
L I N i 1l el ol 2 % 1b M
SANG THUC TE" 29 nho nhat — 16n nhat yte RA
"MUC DONG NGUON" 254 254 1-254 1 byte
"MUC LOI HE THONG" 254 254 0 — 255 ("MASK") 1 byte
o . "MUC NHO "MUC NHO MUC NHO NHAT -
MUC NHO NHAT NHAT VAT LY" | NHAT VAT LY" | LONNHAT VAT LY ke
"MUC LON NHAT" 254 254 MUtc nhé nhét — 254 1 byte
“THC DO BIEU CHINH g 7
: 1-15 4
PO SANG" (45 ndc/s) (45 nécls) gyfes
"THOI GIAN DIEU 0 (khéng diéu 0 (khong diéu
CHINH DO SANG" chinh) chinh) 0-15 Ahytes
’ 55 ("MASK" .
"DIA CHI TAT" 2, B4 b ) . | khéngthay ddi | 0-63, 255 ("MASK") 1 byte
khong co dia chi
"DIA CHI TIM KIEM" FF FF FF FF FF FF 00 00 00 - FF FF FF | 3 bytes RAM
"DIA CHI NGAU NHIEN" FF FF FF FF FF FF 00 00 00 — FF FF FF 3 bytes
0000 0000 0000 0000
[ My L i 55
NHOM 0-7 (khéng c6 nhém) | (khdng cb nhém) U=2 1 byte
0000 0000 0000 0000
" H M " —
NHOM 615 (khdng c6 nhém) | (khéng co nhom) =8 Lhyte
"DOAN 0-15" 255 ("MASK") 255 ("MASK") 255 ("MASK") 16 bytes
THONG TIN THANG 2292 277 02100222 0- 255 1 byte RAM
THAI"
SO PHIEN BAN" xem l&nh 151 khéng thay déi 0-255 1 byte ROM
"KIEU THIET BI" 0 0 0 - 255 1 byte ROM
"MUC NHO NHAT VAT thif nhanh tai thir nhanh tai N
T Sy i 1-254 1 byte ROM

? = khéng xéc dinh

2 Cang suat phéng dién thuc t& phai dugc gi6i han trong dai mitc nhd nhat/lén nhat (xem E.4.2.1).

® B nhd luu gilr (thai gian luu gilr vo han) néu khéng cé qui dinh khéc.
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E.4.3.2 Diachi

Tat ca cac balat tieu chudn phai ¢6 kha nang tac dong trd lai véi dia chi rat gon, 16 dia chi nhém va
quang ba. Phai st dung so dé dia chi duéi day.

Kiéu dia chi: byte dia chi
Dia chi rut gon ho&c nhém YAAAAAAS
64 dia chi rat gon 0-63 0AAAAAAS
16 dia chi nhém 0-15 100AAAAS
quang ba 11111118

Lénh dic biét: byte dia chi

M6t phan cla lénh dia chi 101CCCC1

va 110CCCC1  (xem E.4.3.3.4)

A: bit dia chi c6 nghia

S: bitchon; S="0" theo mifc cong suat phong dién truc tiép
S ="1" theo Iénh

C: bit "LENH BIA CHI" ¢6 nghia

Y: dia chi rit gon ho#ac dia chi nhém ho#c Y ="0" dia chi rut gon

quéng ba Y =

dia chi nhém ho3c quang ba

Bit th(r tam cla byte dau tién phai duge dung lam bit chon. Bit nay dinh ra diéu khién mic cong suat
phéng dién truc tiép hay Iénh dién ra tiép theo & byte thi hai.

Viéc md réng khong gian dia chi sau nay phai tranh ba bit ddu tién quan trong nhat 14 101 va 110. Cac

i6 hgp nay dugc dung lam 1&nh dac biét (xem E.4.3.3.4).

Khi balat dugc 1ap vao hé thdng, né da cé sdn mot dia chi rit gon hoac chi tac dong trd lai vdi 1énh
quang ba. Bia chi rut gon dugc cho bdi phan cling hoic st dung Iénh xac dinh. Cac dia chi nhém phai
dudc 1ap trinh st dung I&nh xac dinh.

E.4.3.3 Tap hdp lénh

Trong cac byte lénh dudi day "X" thay cho "0" hodc "1". Ldi giai thich dugc viét nghiéng.

Mai 1&nh méi phai dugc x(t Iy ngay Iap tic sau khi nhan néu khéng c6 qui dinh nao khac.
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E.4.3.3.1 Lénh diéu khién cong suit phéng dién

Lénh diéu khién cong suat phéng dién nhan dugc trong qua trinh diéu chinh dd sang phai dimg dugc
qua trinh diéu chinh va lénh nay dugc xt ly ngay 1ap tifc.

N&u phéi tat dién mot béng dén dang sang thi ndc tir "MUC NHO NHAT" @én "TAT" phai dugc xem xét
dé tinh thoi gian diéu chinh dd sang.

N&u phai méi va didu chinh dd sang bong den dén gia tri nhat dinh thi ndc tir "TAT" dén "MUC NHO
NHAT" khéng can xem xét khi tinh thdi gian didu chinh 8 sang.

Khi murc can dat dén nhd hon mlic nhd nhét thi phai dat thai gian diéu chinh do sang vai midc can dat
dén 13 mlc nhd nhat.
Khi mic can dat dén 16n hon mic 16n nhéat thi phai dat thai gian diéu chinh do sang véi mitc can dat dén

ta muc 16n nhat.

CHU THICH: D& cb hoat ddng déng nhat, khdi diéu khién can quan tam dén chénh Iénh giita cac thai gian mai
cha cac kiéu balat khac nhau.

E.4.3.3.1.1 Lénh diéu khién cong suit phéng dién truc tiép: YAAA AAAD XXXX XXXX

Dat mic cong suéat phéng dién tryc tiép vai thai gian diéu chinh dd sang thuc t& theo cong thitc sau

[ XXXX XXXX-1

5

234 ] % P1oo%

P =10
XXXX XXXX 1000

Lénh didu khién truc tiép & ngoai "MUC LON NHAT" va "MUC NHO NHAT" phai dat mic cong suat
phéng dién dén mlc 1n nhat va nhd nhat tuong ng. Néu béng dén dang & trang thai tit thi nd phai
dugc méi bang 1énh nay.

C6 hai I&nh diéu khién truc tiép co y nghia dic biét:

+ 0000 0000 balat diéu khién gidm d6 sang xudng *MUC NHO NHAT" véi thai gian diéu chinh thuc t6
réi tat dien.

1111 1111 nghfa 1a "MASK" hosic "NGUNG BIEU CHINH BO SANG"; gia tri nay phai dudc bd qua,
va do d6, khong luu trong bd nhd. Néu nhan duge "MASK" trong qua trinh nung néng trudc thi balat
phai duy tri d vi tri tat dién.

E.4.3.3.1.2 Cac Iénh diéu khi€n céng suit phéng dién gian tiép

Lénh 0: - YAAA AAA1 0000 0000 =TS

Bdng dén tat ngay ma khong diéu chinh d6 sang
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Lénh 1: YAAA AAA1 0000 0001 "TANG"

Tang do sang trong thai gian 200 ms (thdi gian thuc hién) sk dung lénh T6C po PIEU CHINH po
SANG' dudc chon.

Khong thay ddi néu dau ra cong suat phong dién dang & "MUC LON NHAT*

Néu lénh nay dugc nhan lai trong khi dang thuc hién né thi thdi gian thuc hién phai duge bat dau lai.
Lénh nay chi c6 hiéu Iuc vdi balat cé béng den dang sang. Bong dén khdng duge madi bang 1énh nay.
Lénh 2: YAAA AAA1 0000 0010  "GIAM"

Gam d sang trong thai gian 200 ms (thdi gian thuc hién) st dung Iénh ‘TGC BO PIEU CHINH BO
SANG' dugc chon.

Khéng thay ddi néu dau ra cong sudt phong dian ludn & "MUC NHO NHAT"

Néu I&nh nay dudc nhan lai trong khi dang thuc hién né thi thdi gian thuc hién phai dugc bat dau lai.
Bong dén khong dugc tat dién bdi 1énh nay.

Lé&nh 3: YAAA AAA1 0000 0011 "TANG THEO NAC"

Bat mirc cong suat phong dién thuc t& 1én cao han mét ndc ngay 1ap tic ma khdng didu chinh do sang.
Khong thay ddi néu d4u ra cong suat phong dién dang & "MUC LON NHAT®

Lénh nay chi anh hudng dén balat cé bong dén dang sang. Béng dén khéng dude méi bing 1&nh nay.
Lénh 4: YAAA AAA1 0000 0100  “GIAM THEO NAC"

Bat mic cong suat phéng dién thuc t& xudng thap hon mét nic ngay lap tic ma khéng didu chinh do

sang.

Béng dén khong dugc tét dién bdi Iénh nay.

Khéng thay ddi néu dau ra céng suat phéng dién dang & "MUC NHO NHAT"
Lénh 5: YAAA AAA1 0000 0101  "GOI LAI MUC LON NHAT"

bat mic cdng suat phong dién thuc t€ ddn "MUC LON NHAT" ma khéng didu chinh dd sang, Néu bong
dén dang tat thi né phai duge méi bang 1&nh nay. '

Lénh 6: YAAA AAA1 0000 0110  "GOI LAI MUC NHO NHAT"

Bat mic cong suat phong dién thuc t& & "MUC NHO NHAT" ma khéng didu chinh dd sang. N&u béng

dén dang tat thi n6 phai dugc méi bang lénh nay.
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Lénh 7: YAAA AAA1 0000 0111  "GIAM THEO NAC VA TAT"

P4t mifc cong sudt phéng dién thuc t& xudng thdp hon mét néc ngay lap tirc ma khong diéu chinh do

sang.

N&u mc cong suat phéng dién dang & "MUC NHO NHAT" thi bong dén phai dugc tat bdi 1énh nay.
Lénh 8: YAAA AAA1 0000 1000 "BAT VA TANG THEO NAC"

DAt miic cong sudt phong dién thuc t& dén mot ndc cao hon ngay Iap titc ma khong diéu chinh dé sang.
Néu béng dén tét thi nd phai duge mdi bang Iénh nay va phai duge dat ¢ "MUC NHO NHAT".

Lénh 9-15: YAAA AAA1 0000 1XXX

Du trir dung cho cac muc dich sau nay.

Lénh 16-31: YAAA AAA1 0001 XXXX  "THUQC VE DOAN"

Pat mifc cong suat phong dién thuc t€ & gia tri luu gitr cho doan XXXX s dung thai gian diéu chinh do

sang thuc té.

Néu balat khong thudc doan XXXX thi mitc cong sudt phéng dién gilr nguyén khéng déi.

Néu béng den tat thi né phai dugc méi bang lénh nay.

Né&u gia tri luu gilt cho doan XXXX bang khong va béng dén dang sang thi béng dén phai tat bdi lénh
nay sau thdi gian diéu chinh dd sang.

E.4.3.3.2 Lénh c3u hinh

M3i iénh cau hinh (32—128) phai dugc nhan Ian thlr hai trong 100 ms tiép theo trudc khi nd dugdc tién
hanh dé tang xac suat nhan dung. Gilra hai 1énh nay khdng duge nhan bat ky 18nh nao khac 4n dinh dia
chi clia ciing balat d6, néu cb thi cac Iénh nay phai dugc bd qua va trinh tuf cau hinh tuong (g phai huy
bo.

Tat ca cac gia tri clia DTR phai dugc kiém tra dua trén cac gia tri dé cap o E.4.3.1, DAI HIEU LUC, titc
la gia tri phai dudc dat dén gidi han trén/dudi néu nd cao hon/thdp hon dai hiéu luc xac dinh trong
E.4.3.1.

E.4.3.3.2.1 Lénh cau hinh chung

Lénh 32: YAAA AAA1 0010 0000 - "PAT LAI"

Sau Ian thit hai nhan I&nh nay, cac bién sé trong bd nhd luu gitr (xem E.4.3.1) phai dugc thay dbi dén
cac gia; tri dat lai clia ching. Khéng nhat thiét 1a bat ky 1énh nao ma balat nhan dudc chinh xac trong
300 ms tiép theo déu lam theo 1&nh nay.
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Lénh 33: YAAA AAA10010 0001  "LUU MUC THUC TE TRONG DTR"

Murc cong suat phong dién thuc t€ dudc Iuu vao DTR ma khéng thay ddi cuang do sang.

CHU THICH: Néu balat dang trong qua trinh diéu chinh d6 sang thi d6 la mic tam thdi, khéng phai 1a mitc cudi
cling dugc luu gitr.

Lénh 34-41: YAAA AAA1 0010 XXXX

Du trir ding cho cac muc dich sau nay,

E.4.3.3.2.2 Dat céc tham s& cdng sudt phéng dién

Lénh 42: YAAA AAA10010 1010  "LUU DTR LA MUC LON NHAT"
Luu gia tri trong "thanh ghi truyén dir liéu” 14 "MUC LON NHAT" méi.

Lénh 43: YAAA AAA1 0010 1011 "LUU DTR LA MUC NHO NHAT"

Luu gia tri trong "thanh ghi truyén dir lidu" 12 "MUC NHO NHAT" mdi. N&u gia tri nay thap hon "MUC
NHO NHAT VAT LY" ciia balat thi luu "MUC NHO NHAT VAT LY” 1 "MUC NHO NHAT" mai.

Lénh 44: YAAA AAA10010 1100  "LUU DTR LA MUC LOI HE THONG™

.Lqu gia tri trong "thanh ghi truyén dit ligu" 1a "MUC LOI HE THONG" mdi.

Lénh 45: YAAA AAA10010 1101 "LUU DTR LA MUC DONG NGUON™

Luu gia tri trong "thanh ghi truyén dir liéu" 1a "MUC DONG NGUON" méi.

Lénh 46: YAAA AAA1 00101110 "LUU DTR LA THOI GIAN DIEU CHINH DO SANG"
Bat "THOI GIAN BIEU CHINH DO SANG" dén gia tri theo céng thitc sau:

r-1y2% 5
2

V@i X =1-15;
(dung sai: + A néc; don diéu). Xem E.4.3.10: Théi gian diéu chinh va téc d6 diéu chinh d6 sang.

X = 0 nghia la khéng diéu chinh (< 0,7 s). -

Thdi gian diéu chinh qui dinh thdi gian d& thay déi mic céng suét phéng dién tir mirc thuc t€ dén mirc
yéu cau. Trong trudng hdp béng den tat, thai gian diéu chinh G sang khéng bao gém thoi gian nung
néng trudc va thdi gian mai,
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Thai gian diéu chinh dd sang madi phai c6 hiéu luc sau khi nhan l1énh cong suét phong dién tiép theo.
Néu thai gian diéu chinh d6é sang méi dudc tai vé trong khi thuc hién qua trinh diéu chinh thi qua trinh

nay phai két thuc trudc khi sir dung gia tri mai.
Lénh 47: YAAA AAA10010 1111 "LUU DTR LA TOC DO BIEU CHINH"

pat "TOC DO DIEU CHINH DO SANG” dén gia tri theo cong thifc sau;

vli X =1-15;
(dung sai: + % nac; don diéu). Xem E.4.3.10: Thdi gian diéu chinh va téc d6 diéu chinh do sang.

T&c dd diéu chinh do sang qui dinh téc dg, tinh theo ndc/s, d& thay ddi mic céng suat phéng dién.

T8¢ dd diu chinh dd sang mdi phai cb hiéu Iyc sau khi nhan 1énh cong suat phéng dién tiép theo. Néu
téc db diéu chinh d6 sang mdi dugc tai vé trong khi thuc hién qua trinh diéu chinh thi qua trinh nay phai
két thic trude khi sif dung gia tri mai.

Lénh 48-63: YAAA AAA1 0011 XXXX

Du trir dung cho cac muc dich sau nay.

Lénh 64-79: YAAA AAA1 0100 XXXX  "LUUDTR LA DOAN"
Luu gia tri trong thanh ghi truyén di liéu 1a mirc mdi cda doan XXXX.
E.4.3.3.2.3 Dittham sé hé thong

Lénh 80-95: YAAA AAA1 0101 XXXX  "XOA KHOI DOAN"
Loai balat ra khdi doan XXXX.

Loai balat ra khoi doan XXXX nghia la luu gir 1111 1111 ("MASK" hoac "KHONG THAY E}él") trong
thanh ghi doan XXXX.

Lénh 96-111: YAAA AAA1 0110 XXXX  "THEM VAO NHOM"
Thém balat vao nhém XXXX.
Lénh 112-127: YAAA AAA1 0111 XXXX  "XOA KHOI NHOM"

Loai balat ra khéi nhém XXXX.

Loai balat ra khoi nhdm XXXX nghfa 13 Iuu 0 trong thanh ghi nhém.
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Lénh 128: YAAA AAA1 1000 0000  “LUU DTR LA BIA CHi RUT GON"
Luu gid tri trong DTR 14 dia chi rat gon mdi.

Két cau clia DTR phai la: XXXX XXXX = 0AAA AAA1 hodc 1111 1111 ("MASK"). MASK sé xoa dia chi

rat gon.
Lénh 129-142: YAAA AAA1 1000 XXXX

Du trir dung cho cac muc dich sau nay.

E.4.3.3.3 Lénh hdi

Lénh héi phai duogc &n dinh dia chi cho timg balat cu thé. N&u 4n dinh dia chi cho nhém ho3c quang ba

thi cau tra 18i ¢6 thé chdng chéo khi tat ca cac balat duge &n dinh dia chi déu tra 10i.

Cac Iénh héi phai 1a loai sao cho cau tra 18i 13 "cé", "khong” hodc 8 bit thong tin. Cau tra 13i phai dugc

m3 hoa hai giai doan trir cau tra 10i "khong":
o "COMm 1111111
e« "Khong": Balat khéng tac dong trd lai

+ 8 bit thong tin: XXXX XXXX

E.4.3.3.3.1 Cau hai lién quan dén thong tin trang thai

Néu cac tham sé liét ké trong E .4.3.1 ¢6 cac gia tri dat lai clia ching thi balat phai d "TRANG THAI DAT
LAI*.

Lénh 144: YAAA AAA1 1001 0060  "TRANG THAI HOI"

Cau tra 1di 1a byte "THONG TIN TRANG THAI" nhu sau:

bit 0  Trang thai cla balat; "0" = dat;

bit1 Su cd bong dén; "0" = dat;

bit2 Nguén cong suat phéng dién clia bong dén; "0" = tét;

bit3  Hoi: L&i gidi han; "0" = mifc nang lugng vifa yéu cdu nim trong khoang MUC NHO NHAT va
MUGC LON NHAT hosc TAT;

bit4 S&n sang diéu chinh dd sang; "0" = sén sang diéu chinh d6 sang: "1" = dang trong ché dd diéu

chinh do sang;
bit5 Héi: "TRANG THAI DAT LAI"? "0" = "khéng™:

bit6 Hdi: thiéu dia chi rat gon? "0" = "khong";
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bit 7 Hoi: "SU CO NGUON"? "0" = "Khong"; Nhan énh "DAT LAI" hodc Iénh diéu khién cong suat
phéng dién sau lan déng ngudn cudi cling.

"THONG TIN TRANG THAI" phai s&n c6 trong RAM clia balat va phai dugc balat cap nhat thudng

xuyén theo tinh hudng thuc {é.

Lénh 145: YAAA AAA1 10010001  “HOI VE BALAT"

Hoi néu balat cé dia chi cho trudc cd kha nang két ndi. Cau tra Idi phai 1a "cd" hoac "khong".
4.énh 146: YAAA AAA1 10010010  "HOI VE SU CO BONG DEN"

Hai néu c6 bong dén c6 su ¢ véi dia chi cho trude. CAu trd I3 phai 1a "c6™ hoac "khdng”.

Lénh 147: YAAA AAA1 10010011 "HOI VE DONG NGUON CHO BONG DEN"
Héi néu béng den lam viéc d dia chi cho trude. Cau tra 10i phai la "cé" hodc "khdng"

Lénh 148: YAAA AAA1 10010100  "HOI VE LOI GIOI HAN"

Hoi néu khéng thé dap (g yéu cau cudi cling vé mlic cong suit phong dién & dia chi cho trudc, vi né
cao hon MUC LON NHAT hoac thap hon MUC NHO NHAT. Cau tré Ii phai la "cé” hodc "khong”.

1.énh 149: YAAA AAA1 10010101  "HOI VE TRANG THAI DAT LAI"

Hai néu balat ¢6 & "trang thai dat lai". Cau tra Idi phai 1a "c6" hoc "khdng".

Lénh 150: YAAA AAA1 10010110  "HOI VE THIEU BIA CHi RUT GON"

Héi néu balat khong cé "dia chi rat gon". Cau tra I8i phai 1a "cé" hoac "khong".

Cau tra 16 phai la "cd" néu balat khéng co dia chi rat gon.

Lénh 151: YAAA AAA1 1001 0111 "HOI VE SO PHIEN BAN"

Hai vé& 6 phién ban cia tiéu chun IEC pht hgp véi phdn mém va phén cling clia balat hién hanh. SO
PHIEN BAN" phai dudc luu & ROM. Cau tra 16i phai 1a ‘SO PHIEN BAN' fa mét 6 8 bit "XXXX 0000, 4
bit d4u (XXXX) thé hién s6 phién ban ciia tiéu chudn nay.

'SO PHIEN BAN' thuc t& 1a 0000 0000.

Lénh 152: YAAA AAA1 10011000  "HOI VE NOI DUNG CUA DTR"
Cau tra 1di phai la ndi dung clia DTR 1a mot s6 8 bit.

Lénh 153: YAAA AAA1 1001 1001  "HOI VE KIEU THIET BI"

Cau tra Iai phai la mot s6 8 bit (x = tir 0 d&n 255). Kiéu thiét bi tiéu chun phai cho cau tré 16i 0 (kidu
thiét bi nay phai khong tac déng tré lai véi viec dat 1énh md rong tir 224 dén 255).

51



TCVN 7674 : 2007
Xem lénh 272 dé cé danh muc cac kidu thiét bi.
Lénh 154: YAAA AAA1 1001 1010  "HOI VE MUJC NHO NHAT VAT LY"

Cau tra 16i phai 1a "MUC NHO NHAT VAT LY 1a mot 6 8 bit. "MUC NHO NHAT VAT LY" phai dugc luu
trong ROM.

Lénh 155: YAAA AAA1 1001 1011 "HOI VE SU CO NGUON"
Cau tra l6i phai la "co" néu balat khong nhan dugce 1énh “DAT LAI" hoac mét trong cac 1énh didu khién
céng sudt phong dién dudi day tir luc dong ngudn cudi cling: "DIEU KHIEN CONG SUAT PHONG

DIEN TRUC TIEP", "TAT", "GOI LAl MUC LON NHAT", “GOI LAl MUC NHO NHAT", "GIAM THEO
NAC VA TAT", "BAT VA TANG THEO NAC", "THUOC VE DOAN"

Lénh 156—159: YAAA AAA1 1001 11XX

Du trir dung cho cac muc dich sau nay.

E.4.3.3.3.2 Cac cau hoi lién quan dén ché dé dit tham s8 cong suit phéng dién

Lénh 160: YAAA AAA1 1010 0000  "HOI VE MUC THUC TE"

Cau tra |0i phai la mic nang lugng nay 1a mot s& 8 bit. Trong qua trinh nung néng trudc va néu xay ra
suf ¢ vdi bong deén thi cau tra Igi phai la "MASK".

Lénh 161: YAAA AAA11010 0001  "HOI VE MUC LON NHAT"

Cau tra 16i phai mic nay 1A mot s6 8 bit.

Lénh 162: YAAA AAA1 1010 0010  "HOI VE MUC NHO NHAT"

Cau tra 10i phai mirc nay l1a mot sé 8 bit.

Lénh 163: YAAA AAA1 1010 0011 "HOI VE MUC NGUON™

Cau tra 16i phai mirc nay la s& 8 bit.

Lénh 164: YAAA AAA1 1010 0100  "HOI VE MUC LO! HE THONG"

Cau tra 16i phai mirc nay la so 8 bit.

Lénh 165: YAAA AAA11010 0101 "HOI VE THOI GIAN PIEU CHINH 20 SANG
ITOC PO PIEU CHINH DO SANG”

Cau tra 16i phai la XXXX YYYY trong d6 XXXX (tng véi con s6 clia I1énh 46 va YYYY (ng véi con s clia
lénh 47. S

Gia tri nhan dugc phai la gia tri st dung cho Ian diu chinh do sang tiép theo, khéng nhat thiét phai 1a
gia tri cba Ian diéu chinh hién thai.
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Lénh 166-175: YAAA AAA1 1010 XXXX

Dy trir dung cho cac muc dich sau nay.

E.4.3.3.3.3 Cau hdi lién quan dé&n ché dé dit tham s hé théng

Lénh 176-191: YAAA AAA1 1011 XXXX  "HOI VE MUC DOAN (CAC DOAN 0-15)"
Cau tra |3 phai 1a mifc cong suat phong dién ctia doan XXXX la mot s6 8 bit.

Lénh 192: YAAA AAA1 1100 0000  "HOI VE CAC NHOM TU 0-7"

Mot bit cho méi nhém & kénh sau cla byte dif liéu. Lsb = nhém 0.

"0" = khong thudc nhom. "1" thudc nhém.

Lénh 193: YAAA AAA1 1100 0001  “HOI VE CAC NHOM TU 8-15"

M@t bit cho mdi nhém & kénh sau cla byte dit ligu. Lsb = nhdém 8.

"0" = khong thudc nhdm. "1" thudc nhom.

Lénh 194: YAAA AAA1 1100 0010  "HOI VE DJA CHi NGAU NHIEN (H)"
“8 bit cao ciia dia chi ngau nhién.

Lénh 195: YAAA AAA1 11000011 "HOI VE DIA CHI NGAU NHIEN (M)"
8 bit gilta ctia dia chi ng&u nhién.

Lénh 196: YAAA AAA11100 0100  "HO! VE DIA CHI NGAU NHIEN (L)"
8 bit thap clia dia chi ngau nhién. |
Lénh 197-223: YAAA AAA1 110X XXXX

Du trit dung cho cac muc dich sau nay.

E.4.3.3.3.4 Lénh md rong umg dung
Lénh 224-255: YAAA AAAT 11XX XXXX  "HOI VE LENH MO RONG UNG DUNG"

Cac Iénh nay phai dudc xac dinh trong cac phu luc vé cac kiéu thiét bi dac biét lién quan. Xem Iénh 272

dé co6 thém giai thich.
Khéng sir dung cac !&nh nay déi vdi kiéu thiét bi tiéu chudn 0.
E.4.3.3.4 Lénh dac biét

Cac lénh ‘d3c biét phai dudc quang ba va nhan bdi tat ca cac balat. Diéu nay nghia 13 dia chi chinh phai
14 101C CCC1 hodc 110C CCC1. CCCC la "LENH PAC BIET" quan trong.
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E.4.3.3.4.1 K&t thuc cac qui trinh dic bist

Lénh 256: 1010 0001 0000 0000 "KET THUC"
T4t ca cac qui trinh trong ché dé dic biét phai dugc két thuc.
E.4.3.3.4.2 Tai cac théng tin vao DTR

Lénh 257: 1010 0011 XXXX XXXX "THANH GHI TRUYEN DU LIEU (DTR)"

Luu gia tri 8 bit XXXX XXXX vao DTR.

E.4.3.3.4.3 Lénh an dinh dija chi

Day dia chi phai dugc dat t5i da 14 24 bit (3 byte), nghia 1a c6 16 777 216 dia chi khac nhau.
Cé cac Iénh &n dinh dia chi trong d6 balat s& dap (ng nhu mét 1&nh hai.

Lénh 258: 1010 0101 XXXX XXXX "KHGI DONG™

Lénh nay phai dugc nhan Ian thi hai trong 100 ms tiép theo. Gita hai l2nh nay khéng dugc nhan bat ky

Iénh &n dinh dia chi nao khac clia ciing balat d6, néu c6 thi cac lénh nay va |énh 258 phai dugc bo qua.

Lénh nay phai khdi dong ho#c khdi dong lai bd hen gid trong 15 min; cac 1énh &n dinh dia chi tir 259 dén
270 phai dugc xi Iy chi trong thai gian nay. Tat ca cac lénh khac van phai dugc x1 ly trong thai gian nay.

Giai doan nay phai dugc huy bd bing Iénh "KET THUC".

Su tac dong trd lai clia balat khi nhan dugc 1énh nay tuy thudc vao noi dung clia byte thir hai.
XXXX XXXX = 0000 0000  Tat ca cac balat s& tac dong trd lai

XXXX XXXX = 0AAA AAA1 Balat co dia chi AAA AAA sé tac dong trd lai

XXXX XXXX =1111 1111 Balat khéng cb dia chi rat gon sé tac dong trd lai

Lénh 259: 1010 0111 0000 0000 "NGAU NHIEN"

Lénh nay phai dugc nhan Ian thif hai trong 100 ms tiép theo. Giira hai Iénh nay khéng dugc nhan bat ky

Iénh &n dinh dia chi nao khac clia ciing balat d6, néu cé thi cac 1énh nay va I&nh 259 phai dugc bo qua.
Balat phai tao ra moét dia chi méi ngau nhién theo yéu ciu clia I&nh nay.

Bia chi mdi ngau nhién phai sén cé trong thai gian 100 ms.

Lénh 260: 1010 1001 0000 0000 "SO SANH"

Balat sé so sanh dia chi ngau nhién clia né véi dia chi tim ki€ém t8 hgp iuu trong SEARCHADDRH,
SEARCHADDRM va SEARCHADDRL. Néu dia chi ngdu nhién clia né nhd hon hodc béing dia chi tim
ki€m t8 hop luu trong SEARCHADDRH, SEARCHADDRM va SEARCHADDRL va balat khang bi huy
bé thi balat phai tao ra cau tra I¢i "co".
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Lénh 261: 1010 1011 0000 0000 "HUY BO"

Balat co6 dia chi ngau nhién cla né bang vdi dia chi tim kiém t6 hop luu trong SEARCHADDRH,
SEARCHADDRM va SEARCHADDRL khéng dudc tac dong trd lai 1énh so sanh. Balat nay phai dudc
loai ra khéi qua trinh khdi dong.

Lénh 262: 1010 1101 0000 CO00 Du trir ding cho cac muc dich sau nay
Lénh 263: 1010 1111 0000 0000 Du trir dung cho cac muc dich sau nay
Lénh 264: 1011 0001 HHHH HHHH "SEARCHADDRH".

8 bit cao clia dia chi tim ki€m.
Lénh 265: 1011 0101 MMMM MMMM "SEARCHADDRM".
8 bit gilra cia dia chi tim kiém.
Lénh 266: 1011 0111 LLLL LLLL "SEARCHADDRL".
8 bit thap cla dia chi tim kiém.

T6 hogp cla ba dia chi tr lénh 264 dén 266 thé hién 24 bit dia chi tim kiém
HHHHHHHHMMMMMMMMLULLLLLLL.

Lénh 267: 1011 0111 0AAA AAA1  "LAP TRINH BIA CHI RUT GON"
Balat luu 6 bit dia chi nhan dugc la dia chi rat gon cta né néu né dugc chon.
"Budc chon" nghia la:

e dia chi ngau nhién cla balat phai bing véi dia chi tim kiém t& hop Iuu trong SEARCHADDRH,
SEARCHADDRM va SEARCHADDRL;

e lua chon vat ly déi véi timg dia chi riéng cha balat. Balat phai phat hién viéc lua chon vat Iy néu
béng dén bi ngat dién khoi balat sau khi nhan iénh 270.

Bia chi rut gon phai dugc xoa bang céch thuc hién 1énh 267 sau day: 1011 0111 1111 1111 "XOA BIA
CHI RUT GON*

Lénh 268: 1011 1001 0ALA AAA1 "KIEM TRA DIA CHi RUT GON"
Balat phai cho cau tra 18i "cé" néu dia chi rit gon nhan dudc bing vdi dia chi rat gon clia riéng né.
Lénh 269: 1011 1011 0000 0000 "HOI VE DIA CHI RUT GON"

Balat phdi gii dia chi rat gon néu dia chi ngau nhién giéng nhu dia chi tim kiém hoac balat dugc chon
vat ly. K&t ciu ctia ciu tra 18i phai cé dang 0AAA AAA1.

Néu khéhg Iutu dia chi rat gon thi cau tra I3i phai Ia "MASK"
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Lénh 270: 1011 1101 06000 0000 "LUA CHON VAT LY"

Né&u balat nhan dudc 1énh nay thi né s& huy lua chon vat Iy cGa né va dat balat & "ché dé lya chon vat
Iy". Trong ché dd nay, viéc so sanh BIA CHI TIM KIEM va BIA CHI NGAU NHIEN phai mat kha nang
hoat dong.

CHU THICH: Trudc khi gli 1énh nay, tat ca cac balat cAn ni véi cac duding truyén giao dién va dén cac béng dén

chinh xac.

Lénh 271: 1011 1111 XXX XXXX Du trir ding cho cac muc dich sau nay

E4.3.3.4.4 MJ rong cac lénh dic biét

Lénh 272: 1100 0001 XX XXXX "KICH HOAT THIET Bi KIEu X"
X =t 0 dén 255. Lénh nay phai dugc gifi trude 18nh md rong ing dung (224-255).
Lénh nay c6 thé dudc x{ Iy ma khong st dung lénh KHOI DONG.

Lénh nay khéng dudc sif dung cho thiét bi kiéu 0 vi khdng stf dung cac Iénh md rong (ng dung 224-255

cho thiét bi kiéu nay.

Liét ké cac kidu thiét bj x:

x=0 thiét bi dung cho béng dén huynh quang;

Khuyé&n cao dung cho cac tiéu chuén khac:

¥=1 thiét bi diing cho chiéu sang khan cép;

x=2 thiét bi diing cho bbng dén HID;

x=3 thiét bi diing cho bdng dén halogen dién ap thap;

x=4 thiét bi diéu chinh dd sang béng dén nung sang;

x=5 thiét bi chuyén tin hiéu sd theo E.4 sang tin hiéu mét chiéu theo E.2;
x=6 thiét bi diing cho diét phat sang (LED);

x=17..255 du trir ding cho céc kiéu thiét bi vé sau.
Han ché:
o thiét bi c6 th8 khdng tac dong trd lai véi cac 1énh thude cac 1énh md réng (ng dung cla cac thiét bi
khéc;
e tét ca cac thiét bi'phai c6 kha nang dap (ing theo cach thich hgp véi day Iénh tiéu chudn.

CHU THICH: Knéi diéu khién can c6 kha nang nhan dang ting thiét bi riéng va luu méi quan hé giita dia chi rigng
clia thiét bi va kiéu thiét bi trong bé nhd luu gitt.

Lénh 273-287: 110000001 20000 XXXX

Du trir diing cho cac Iénh d4c biét sau nay.
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E.4.3.4 Vi du vé thuat giai déi véi Iénh an dinh dia chi
CHU THICH: Trudc khi cac chudi Iénh nay dugc gif di, tt ca cac balat phai duge néi vao duding truyén giao dién
dén bong dén mdt cach chinh xac.
Balat frong hé théng diéu khién chi€u sang cd phan bé dia chi ngau nhién:
1) Sau khi "DONG NGUON", tat ca cac balat phai cé 100 % mitc cong suat phong dién (gia tri mac
dinh sau khi "DAT LAI").
2) Bt dau thuat toan bang Iénh 258 "KHOI DONG", kich hoat Iénh an dinh dia chi trong 15 min.

3) Gl lénh: 259 "NGAU NHIEN"; tat ca cac balat chon con s6 nhi phan ngau nhién (BRN) sao cho 0 <
BRN < +2% — 1,

4) Khai diéu khién tim kiém balat cé BRN thdp nhat bang phuong phap thuat toan sir dung cac &nh tur
264 dén 266 va lénh 260 "SO SANH". Tim dugc balat c6 BRN thdp nhat.

5) Balat tim dugc 1y 6 bit "DIA CHI RUT GON" duy nhét sir dung lénh 267 "LAP TRINH BIA CHI RUT
GON",

6) Kiém tra "BIA CHI RUT GON" 13p trinh bing Iénh 268 "KIEM TRA BIA CHI RUT GON".

7) Balat tim dugc phai dugce rat ra khdi qua trinh tim kiém bang 1énh 261 "HUY BO”.

8) Néu khong tim thdy tat ca cac balat thi 14p lai budc 4) cho dén khi khong tim thay thém balat nao.

9) Dimg qué trinh x{ Iy bang Iénh 256 "KET THUC".

10) Goi lai, vi du, mitc nho nhat va 16n nhat bang dia chi rat gon st dung va ghi lai vi tri cuc bd clia balat
tudng (ng.

11) Trong trudng hop hai hodc nhiéu balat c6 clng dia chi rit gon, chi khéi dong lai qua trinh &n dinh
dia chi cho cac balat nay bang Iénh "KHOI BONG" (sir dung dia chi rat gon trong byte thr hai) sau dé 1a
cac budc tir 3) dén 9) va cudi cling 13 buée 10).

B6i vdi phuong phap an dinh dia chi don gidn hod, chi mét balat duge néi riéng ré vai khoi didu khidn

nhu sau:

Dau tién, gl dia chi rat gon méi (OAAA AAA1) biing lénh 257 "THANH GHI TRUYEN DU LIEU (DTR)',
ki€ém tra ndi dung ctia DTR va gifi 1énh 128 "LUU DTR LA BIA CHI RUT GON" hai lan.

Balat trong hé théng diéu khién chiéu sang c6 phan b8 dia chi bing phuong phép lua chon vat ly:
1) Khéi diéu khién gtfi 1énh 258: KHOI DONG.

2) Khdi diéu khién g 1énh 270: LUA CHON VAT LY.
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3) Khai diéu khién 1p lai Iénh 259: HOI VE BIA CHI RUT GON dinh ky cho dén khi balat tra 1i (balat
nay dudc lua chon vat ly).

4) Khdi diéu khién giti 1énh 267: LAP TRINH BIA CHI RUT GON, cé chita dia chi clia balat.

5) Khéi diéu khién gii GOI LAI MUC NHO NHAT va GOI LAl MUC LON NHAT sir dung dia chi rat gon

ddi v6i phan héi quang trong mét vai giay.
6) Lap lai cac budc tir 2 dén 5 cho tat ca cac balat.

7) Khéi diu khién glfi Iénh 256: KET THUC. Tir d6, balat sé chuyén tir CHE DO LUA CHON VAT LY
sang hoat ddng binh thuong.

Ap dung cac lénh kidu thiét bi dac biét

1) Qua trinh khdi dong (b3t dau an dinh dia chi).

2) Phan b3 dia chi riéng.

3) Dat cau hdi cho cac thiét bi dac biét va tiéu chudn.

4) Khai diéu khién gt 16nh 272 "KICH HOAT THIET BI KIEU X",

5) Sau I&nh nay, phai theo 1&nh md réng (tng dung.
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E.4.3.5 Bang tém tit tap hop cac lénh

S6 lénh Ma lénh Tén iénh
- [ramnamso oo (Bt o sukr s e eye T
0 YAAA AAA1 1000 0000 [TAT (OFF)
1 YAAA AAA1 0000 0001 |TANG (UP)
2 YAAA AAA1 0000 0010 [GIAM (DOWN)
3 YAAA AAA1 0000 0011 |TANG THEO NAC (STEP UP)
4 YAAA AAA1 0000 0100 |GIAM THEO NAC (STEP DOWN)
5 YAAA AAA1 0000 0101 [GOI LAl MUC LON NHAT (RECALL MAX LEVEL)
6 YAAA AAA1 0000 0110 |GOI LAI MUC NHO NHAT (RECALL MIN LEVEL)
7 YAAA AAA1 0000 0111 |GIAM THEO NAC VA TAT (STEP DOWN AND OFF)
8 YAAA AAA1 0000 1000 |BAT VA TANG THEO NAC (ON AND STEP UP)
9-15 | YAAA AAA10000 1XXX |DU TRU (RESERVED)
16-31 | YAAA AAA1 0001 XXXX [THUOC VE DOAN (GO TO SCENE)
32 YAAA AAA1 0010 0000 |DAT LAI (RESET)
| v amatoroonor [HAMEE HE QU UG TE NG o
34-41 | YAAA AAA1 0010 XXXX |DUY TRU (RESERVED)
42 YAAA AAA1 0010 1010 |LUU DTR LA MUC LON NHAT (STORE THE DTR AS MAX LEVEL)
43 YAAA AAA1 0010 1011 LUU DTR LA MUC NHO NHAT (STORE THE DTR AS MIN LEVEL)
4 VARREARTIGIR 4100 L-SUTUOI;ERT;?SLTJE igngES-'lr':aNFGAiLURE LEVEL)
45 YAAAAAA1 0010 1101 |LUU DTR LA MUC BONG NGUON (STORE THE DTR AS POWER ON LE ‘EL)
| vanmwi oo rio |10V DT TG GRS G N 20 SAYG
0| vaannastooo a1 LR BTRLATEC o0 0 i 5 54N
48-63 | YAAA AAA1 0011 XXXX |DU TRU (RESERVED)
64-79 | YAAA AAA1 0100 XXXX |LUU DTR LA DOAN (STORE THE DTR AS SCENE)
80-95 | YAAAAAA1 0101 XXXX |XOA KHOI DOAN (REMOVE FROM SCENE)
96 - 111| YAAA AAA1 0110 XXXX |THEM VAO NHOM (ADD TO GROUP)
112- 127| YAAA AAAT 0111 XXXX [XOA KHOI NHOM (REMOVE FROM GROUP)
128 | YAAA AAA1 1000 0000 |LUU DTR LA BIA CHI RUT GON (STORE DTR AS SHORT ADDRESS)
129- 143| YAAA AAA1 1000 XXXX |DU TRU (RESERVED) '
144 | YAAA AAA1 10010000 |HOI VE TRANG THAI (QUERY STATUS)
145 YAAAAAA1 1001 0001 |HOI VE BALAT (QUERY BALLAST)
146 | YAAA AAA1 10010010 [HOIVE SU CO BONG DEN (QUERY LAMP FAILURE)
147 | YAAA AAA1 10010011 |HOI VE DONG NGUON CHO BONG DEN (QUERY LAMP POWER ON)
148 |* YAAAAAAT 10010100 |HOIVE LI GIGI HAN (QUERY LIMIT ERROR)
143 | YAAA AAA1 10010101 |HOI VE TRANG THAI DAT LAI (QUERY RESET STATE)
150 | YAAA AAA1 10010110 |HOIVE THIEU BIA CHI RUT GON (QUERY MISSING SHORT ADDRESS)
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S6 lenh Mi lénh Tén lénh
151 YAAAAAA1 1001 0111 |HOI VE SO PHIEN BAN (QUERY VERSION NUMBER)
152 YAAAAAA1 1001 1000 |HOI VE NOI DUNG DTR (QUERY CONTENT DTR)
153 | YAAAAAAT 10011001 |HO! VE KIEU THIET BI (QUERY DEVICE TYPE) ]
154 | YAAA AAA11001 1010 |HOI VE MUC VAT LY NHO NHAT (QUERY PHYSICAL MINIMUM LEVEL) |
155 YAAAAAA1 1001 1011 [HOI VE SU ¢ NGUON (QUERY POWER FAILURE)
156-159 | YAAA AAA1 1001 11 XX |DU TRU (RESERVED)
160 YAAA AAA1 1010 0000 [HOI VE MUC THUC TE (QUERY ACTUAL LEVEL)
161 YAAA AAA1 1010 0001 [HOI VE MUC LON NHAT (QUERY MAX LEVEL)
162 | YAAA AAAT 1010 0010 [HOI VE MUC NHO NHAT (QUERY MIN LEVEL)
163 YAAA AAAT 1010 0011 |HOI VE MUC DONG NGUON (QUERY POWER ON LEVEL)
164 YAAA AAA1 1010 0100 |HOI VE MUC LI HE THONG (QUERY SYSTEM FAILURE LEVEL)
s | vanwn oroorar 1848 THCL TS o0 D) i o5 54k
166-175 | YAAA AAA1 1010 XXXX |DU TRU (RESERVED) ,
176- 191| YAAAAAA1 1011 XXXX |HOI VE MUC DOAN (BOAN 0-15) (QUERY SCENE LEVEL (SCENES 0-15))
192 YAAA AAAT 1100 0000 |HO! VE NHOM 0-7 (QUERY GROUPS 0-7)
193 YAAA AAA1 1100 0001 |HOI VE NHOM 8-15 (QUERY GROUPS 8-15)
194 YAAA AAAT 1100 0010 |HOI VE DIA CHI NGAU NHIEN (H) (QUERY RANDOM ADDRESS (H))
195 YAAA AAA1 1100 0011 |HOI VE DIA CHI NGAU NHIEN (M) (QUERY RANDOM ADDRESS (M)
196 YAAA AAAT 1100 0100 |HOI VE DIA CHI NGAU NHIEN (L) (QUERY RANDOM ADDRESS (L))
197-223 | YAAA AAAT 110X XXXX |DU TRU (RESERVED)
224-255 | YAAA AAAT 11 XX XXXX :*Qoljg}EYLEEELT:??\'ﬁg:?E;?SN?JEE%OMMANDS)
263 1010 0001 0000 0000  |KET THUC (TERMINATE) _
257 1010 0011 XXXX XXXX |THANH GHI TRUYEN DU LIEU (DTR) (DATA TRANSFER REGISTER (DTR})
253 1010 0101 XXXX XXXX |KHOI DONG (INITIALISE)
259 1010 0111 0000 0000  |NGAU NHIEN (RANDOMISE)
260 1010 1001 0000 0000  |SO SANH (COMPARE)
261 | 1010 101100000000 |HUY BO (WITHDRAW)
262 1010 1101 0000 0000  |DY TRU (RESERVED)
263 1010 1111 0000 0000  |DY TRU (RESERVED)
264 | 10110001 HHHH HHHH |SEARCHADDRH (SEARCHADDRH)
265 1011 0011 MMMM MMMM | SEARCHADDRM (SEARCHADDRM)
266 10110101 LLLL LLLL  |SEARCHADDRL (SEARCHADDRL) _
267 1011 0111 OAAA AAA1 |LAP TRINH BIA CHI RUT GON (PROGRAM SHORT ADDRESS)
268 1011 1001 OAAAAAAT  [KIEM TRA DIA CHI RUT GON (VERIFY SHORT ADDRESS)
269 1011 1011 0000 0000  |HOI VE PIA CHIRUT GON (QUERY SHORT ADDRESS)
270 1011 1101 0000 0000  [LUA CHON VAT LY (PHYSICAL SELECTION)
271 1011 1111 XXXX XXXX |DU TRU (RESERVED)
272 1100 0001 XXXX XXXX |KICH HOAT THIET Bl KIEU X (ENABLE DEVICE TYPE X)
273-287 | 110X XXX1 XXXX XXXX |DY TRU (RESERVED)
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F.4.3.6 Sodd xung

Truyén

Bit !
béat i i Bit

_ | . : | Bitkét
diu YE AB6 AB5 AB4 AB3 AB2 AB1 chon CD7 CD6 /CD5 CD4 CD3 CD2 CDY CDO thic

i _

2Te'2Te2Te|2Te|2Te 2Te 2Te 2Te 2Te|2Tel2Te 2Te 2Te 2Te 2Te 2Te 2Te, 4Te

T8ng khung truyén = 38 Te
Nhan

Bit A

bt 5 | Bit ket
Thai gian g3t d3u IBW7 BWS6 BWS [BW4 [BW3 BW2 {BW1 1BWO | thuc

: :

22Te |2Tel2Te|2Te|2Te|2Te;2Te 2Te|2Te[2Te  4Te

Téng khung nhan = 22Te

Chuyén ti€p tir truyén sang nhan

i | I

i i | | Bit

| { & i i |

i ] Bit két | | bat

{CD1 iCDO | thic 'Thai gian dat !aﬁu BW7 BW6 BW5 Bw4 /
! I

B /

2Te|2Te| 4Te :7Tedén22Te 2Te 2Te|2Te|2Te 2Té.

Chuyén ti€p tir nhan sang truyén va tir truyén sang truyén

5 | Bit
o 5BW° Bitkst | bét |
CD1 (CDO | thic Thei gian a3t du | YB  AB6 ABS AB4 4
i2Te|2Te: 4Te | 22 Te 2Te 2Te|2Te 2Te:2Te|
: | | | i i

Mirc hai giai doan

RS Y

Logic "1" Logic "0"
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E.4.3.7 Dudng cong logarit diéu khién do sang c6 mic céng suat phéng dién nhé nhit bing
0,1 % — Bang

n-1
%3 " KT
X(ny=10" 3 ‘MM ~hing s6 =28 %
X(n)

n X n X n X n X n X

1 0,100 52 0,402 103 1,620 154 6,520 205 26,241
2 0,103 53 0,414 104 1,665 155 6,700 206 26,967
3 0,106 54 0,425 105 1,711 156 6,886 207 27,713
4 0,108 55 0,437 106 1,758 157 7,076 208 28,480
5 0,112 586 0,449 107 1,807 158 7,272 209 29,269
6 0,115 57 0,461 108 1,857 159 7,473 210 30,079
7 0,118 58 0,474 108 1,908 160 7,680 211 30,911
8 0,121 59 0,487 110 1,961 161 7,893 212 31,767
9 0,124 60 0,501 111 2,015 162 81111 213 32,646
10 0,128 61 0,515 112 2,071 163 8,336 214 33,550
11 0,131 62 0,529 113 2,128 164 8,567 215 34,479
12 0,135 63 0,543 114 2,187 165 8,804 216 35,433
13 0,139 64 0,559 115 2,248 166 9,047 217 36414
14 0,143 65 0,574 116 2,310 - 167 9,298 218 37,422
15 0,147 66 0,590 117 2,374 168 9,555 219 38 457
16 0,151 67 0,606 118 2,440 169 9,820 220 39,522
17 0,155 58 0,623 119 2,507 170 10,091 221 40,616
18 0,159 69 0,640 120 2,577 171 10,371 222 41,740
19 0,163 70 0,658 121 2,648 172 10,658 223 42 895
20 0,168 71 0,676 122 2,721 173 10,953 224 44 083
21 0,173 72 0,695 123 2,797 174 11,256 225 45 303
22 0,177 73 0,714 124 2,874 175 11,568 226 46,557
23 0,182 74 0,734 125 2,954 176 11,888 227 47 846
24 0,187 75 0,754 126 3,035 177 12,217 223 49,170
25 0,193 76 0,775 127 3,119 178 12,555 229 50,531
26 0,198 77 0,796 128 3,206 179 12,902 230 51,930
27 0,203 78 0,819 129 3,294 180 13,260 231 53,367
28 0,209 79 0,841 130 3,386 181 13,627 232 54,844
29 0,215 80 0,864 131 3,479 182 14,004 233 56,362
30 0,221 81 0,888 132 3,576 183 14,3 234 57,922
31 0,227 82 0,913 133 3,675 184 14,790 235 59,526
32 0,233 83 0,938 134 3,776 185 15,199 236 61,173
33 0,240 84 0,964 135 3,881 186 15,620 237 62,866
34 0,246 85 0,991 136 3,988 187 16,052 238 64,607
35 0,253 86 1,018 137 4,099 188 16,496 239 66,395
36 0,260 87 1,047 138 4,212 189 16,953 240 68,233
37 0,267 88 1,076 139 4,329 190 17,422 241 70,121
38 0,275 89 1,105 140 4. 449 191 17,905 242 72,062
39 0,282 90 1,136 141 4572 192 18,400 243 74,057
40 0,290 91 1,167 142 4,698 193 18,909 244 76,107
41 0,298 92 1,200 143 4,828 194 19,433 245 78,213
42 0,306 93 1,233 144 4,962 195 19,971 246 80,378
43 0,315 94 1,267 145 5,099 196 20,524| - 247 82,603
44 0,324 95 1,302 146 5,240 197 21,092 248 84,889
45 0,332 96 1,338 | | 147 5,385 198 21,675 249 87,239
46 0,342 97 1,375 148 5,635 199 22,275 250 89,654
47 0,351 98 1,413 149 5,688 200 22,892 251 92,135
48 0,361 99 1,452 150 5,845 201 23,526 252 94,686
49 0,371 100 1,492 151 6,007 202 24177 + 253 97,307
50 0,381 101 1,534 152 6,173 203 24,846 254 100,000
51 0,392 102 1,576 153 6,344 204 25534
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E.4.3.8 Dudng cong logarit diéu khién dé sang cé muirc cong suat phong dién nhé nhat 1a 0,1 %

- Pa thi

Pudng cong logarit diéu chinh dé sang cé muc diéu khién do sang nhoé nhat 12 0,1 %

"MUc sang"”, %

120 -

00

8¢ }

B0

1

2

3

41

51

61

"

81

91
101
121
131
141
151
161 §
171
181

9
201

=

&)

Muc diéu khién 8 bit
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E.4.3.9 Théng so dién ap

Khai truyén Khéi nhan
Khéng xac dinh

4

22,5V max
20,5 V max =
s S
Dai mifc thudng 1a 16 V Dai mifc cao
cao cla ctia bd nhén
bo truyén
—
11,5V min
9,5V min

6,5V max
4,5 V max
= e
Dai mirc .
thap cla thuang la 0 v
b6 truyén Dai mitc thap
clia bd nhan
=2

Khéng xac dinh
Phuong thirc hoat déng Truyén di Nhan vé
Khéi truyén Khéi diéu khién Balat
Khéi nhan Balat Khéi didu khién
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E.4.3.10 Thi gian diéu chinh dé sang va téc dé diéu chinh dé sang

THO! GIAN DIEU CHINH TOC DO DIEU CHINH
X PO SANG 00 SANG
(s) (ndcls)
0 <0,707 Khéng ap dung
1 0,707 357,796
2 1,000 253,000
3 1,414 178,898
4 2,000 126,500
5 2,828 89,449
6 4,000 63,250
7 5,657 44725
8 8,000 31,625
9 11,314 22,362
10 16,000 15,813
11 22,627 11,181
12 32,000 7,906
13 45,255 5,591
14 64,000 3,953
15 90,510 2,795
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Phyluc F
(tham khao)
Huéng dan dé néu ra tudi tho va ty 1& 15i ctia san pham

F.1 Gidi thiéu
Khuyé&n cao rang nha ché tao can cung cap dif liéu xac dinh trong F.2.1 va F.2.2 trong catald san phim
dé cho phép ngudi sit dung so sanh tudi tho va ty 1& 16 clia cac san pham dién t& khac nhau.

F.2 Dirliéu xac dinh

F.2.1 Nhiét dd bé mit I6n nhat

Nhiét @ bé mat 16n nhét, ky hiéu la t (t - tudi tho) clia sn phdm dién tir hodc nhiét d6 phan I6n nhat
anh hudng dén tudi tho san pham, dugc do trong diéu kién lam viéc binh thudng va & dién ap danh
nghia hodc gia trj Idn nhét cla dai dién ap danh dinh dé cho phép tudi tho dat d&n 50 000 h.

CHU THICH: Mt s8 nudc, vi du nhu Nhat ban, ap dung tudi tho 13 40 000 h.

F.2.2 Tylél6i

Ty 1€ 16i khi san phdm dién tlr hoat dong lién tuc & nhiét d6 16n nhat t, (xac dinh & F.2.1). T} 18 I5i cén
dugc néu dudi dang sG san phdm 16i theo thdi gian.

F.3 Sirdung

Nha ché tao can cung cap ho so dif liéu ddy db c6 chita théng tin chi tiét phuong phap sit dung dé ¢6
duge théng tin cho trong F.2.1 va F.2.2 (phan tich toan hoc, thlr nghiém do tin cay, v.v...), khi ¢6 yéu

cau.
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Phu luc G
(tham khao)
Qui trinh thir nghiém déi véi balat

c6 giao dién diéu khién k¥ thuat s theo diéu E.4

5.0 Gidi thiéu
Phu luc nay mé ta cac thif nghiém su phi hgp clia thiét bi ¢& dap (ing cac yéu cdu vé tinh nang theo

@éu E.4. Thir nghiém su phil hgp dugc chia thanh cac qui trinh, vi du nhu thif nghiém céc Iénh cau
hinh. M&i qui trinh gém c¢6 cac trinh tu thir nghiém.

Hé théng thir nghiém gdm c6 mdt may tinh dugc fap trinh theo qui trinh thir nghiém va bo chuyén ddi
phan cling, dudc ndi vao céng giao dién diéu khién clia thiét bi cAn thif nghiém (DUT).

g_. 4

May tinh ca nhan co Giao dién vdi Thiét bj cin
chuong trinh thir nghiém may tinh thit nghiém

Y

Trinh ty thif nghiém chinh gém cé giai doan kich hoat (d4u ra lénh) va mét giai doan hiéu luc. Trong giai
doan kich hoat, I&nh can thif nghiém dugc gifi d&n DUT va & giai doan hiéu lifc, trang thai bén trong cla
DUT dudc kiém tra bang Iénh hoi.

N

Trang thai kich hoat Trang théi thir
Lénh thir nghiém nghigém
ddura Cac lénh hoi

~_

Trang thai ban ddu cia DUT trudc qui trinh thr nghiém:

— (cac) bong dén dudc ndi;

—  ngubn dUgc dong (le.e > thai gian nung néng trudc),
~ cac qui trinh dac biét duge két thuc;

- DUT khéng c6 dia chi rat gon;

- DUT & TRANG THAI DAT LAL
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Cac trinh tu thr nghiém c6 thé dugc sir dung ddc lap véi nhau.
Néu sl dung trinh tu thif nghiém qui dinh riéng ré thi phai dam bao réng DUT thuc hién lénh 'KHOI

DONG' diing (xem G.2.1.1).

Ch y réing c6 thé cb cac théng bao 18i do cac van dé khac nhau. Vi du, tra 16i sai Iénh HOI VE MUC
THUC TE c6 thé chi ra réng 1&nh hdi nay khéng dugc thuc hién dung chitc ning hoac Iénh diéu khién
cdng suat phang dién duge g trude dé khéng co hiéu qua. Vi vay, can phai theo trat tu cac trinh ty.
Mét s6 trinh tu thir nghiém sir dung tham s thdi gian nung néng trude. Thdi gian nung néng trudc dudc
nha ché tao DUT qui dinh. D& cé két qua thir nghiém dung, thai gian nung nong trudc phai dugc dua
vao chuong trinh thif nghiém.

SDL (Ngbdn ngit qui dinh va mé ta) dugc st dung d8 md ta cac trinh tu thir nghiém; Xem ITU-T: Z.100
CCITT".

Truyén dir liéu:

Tat ca cac |énh déu dé cap dén ché do an dinh dia chi st dung va tén clia 1énh.

[el¥]
NHOM 5
GOI LAl MUC LON NHAT

Khi tat ca cac 1&nh cau hinh dudc nhan 1An lugt hai Ian trong thai gian 100 ms, thil tuc con GUI HAI LAN
duoc xac dinh dé sir dung trong giai doan kich hoat.

Pua vao bidu dién biing dé hoa thd tuc con GUI HAI LAN dudi day:
GUI HAI LAN >

Bia chi rat gon 3
GOI LAI MUC LON NHAT

& cac LENH DU TRU (vi du 1énh 9) clia tap hop 1énh, s6 1énh dudc ghi thay cho tén 1énh:

G
QUANG BA
Lénh 9

Trong mét s6 chudi clia cac LENH DU TRU, cac gia tri clia ca hai byte clia ma Iénh dugc néu nhu sau.
el¥] )

<gia tri dia chi>

<gia tri lénh>

Co thé gop hai cach md ta & trén véi nhau.

' Khuyén cao Z.100: 2002 clia ITU-T, Ngén ngif qui dinh va mé ta (SDL)
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Cac nhanh:

Cac nhanh trong trinh tu thit nghiém theo tham s6 thd nghiém.

- 1
Khéng

co
Gan:

Tham s6 dudc gan gia tri qui dinh.
a:=b+2

Chao:

Trinh tu thir nghiém tam dimg trong thdi gian qui dinh

chd
<thdi gian >

Qui trinh bén ngoai:

M@ t qui trinh bén ngoai, nhut déng cat, ni hodc ngat day dan, cac phép do bén ngoai, v.v...

Ngat
ngudn Iudi

Thong bao:

Théng bao 16i hoac két qua thlr nghiém dudc chi ra trong hdp théng bao.

L6i <s6>
"<doan l6i>"

& cac 1énh nhat dinh, cdn cbé cac tham sd. Tai gia tri bang 200 vao DTR dugc ghi nhu vi du sau:
DTR (200).

Néu tham s6 |a bién thi ghi: DTR (<bién>)

3 tat ca cac trinh tu, gia thiét rdng viéc giao tiép véi DTU dugc thuc hién diing chifc nang, tic 1a, khdng
cé cac 16i giao tiép do méo trén dudng truyén giao dién trong khi tién hanh thir nghiém.

Gia thiét rang két qua clia timg trinh tu thir nghiém dugc ghi lai. Cac thang bao 16i chi ra DUT gap su c6
& budc nao.

N&u khéng cb qui dinh nao khac thi cac mic dién ap trén day dit ligu la gia tri danh nghia (V... = 16,0 V;
Vg = 0,0 V; tiang = toam = 50 ps).

69



TCVN 7674 : 2007

Néu khong c6 chu thich khac thi tat ca cac s6 slr dung trong trinh tu thir nghiém 1a s& thap phan. Cac s6
co sé 16 dugc cho dudi dang 0xVV, trong d6 VV la gia tri. Cac sé nhi phan dudc cho dudi dang
XXXXXXXXb, trong d6 X 1a 0 ho&c 1, "x" & s6 nhi phan nghia | c6 thé Iy gia tri bat ky 0 hoac 1.

Trong cac qui trinh thir nghiém, st dung cac chir viét tat sau day:

MC = B§ diéu khién chi;

IPS = Ngudn cung cép cho giao dién;

DTR = THANH GHI TRUYEN DU LIEU:;

PHM = MUC NHO NHAT VAT LY;

ST. ACT LEV. DTR = LUU MUC THUC TE TRONG DTR;

SYS. FAIL. LEV = MUC LOI HE THONG:

POW. ON LEVEL = MUC DONG NGUON;

STORE DTR AS SHORT ADDR. = LUU DTR LA BIA CHi RUT GON;
DAPC = DIEU KHIEN CONG SUAT PHONG DIEN TRUC TIEP.
Lénh 272 KICH HOAT KIEU THIET BI khéng dudc thif nghiém vi khong xac dinh Iénh kidu thigt bi.
G.1 Trinh tu thir nghiém "tham s& hoat dong vat Iy"
Tham s6 thir nghiém (trir khi c6 qui dinh khac):

o Nhiét do: theo A.1.1.

e Nguén cung cép: dién ap ludi danh nghia.

s Ngudn cung cap cho giao dién: d&c tinh dién ap — dong dién tuyén tinh giita cac gia tri ¢6 dinh (—

ghi chu).
o Sirdung mifc dién ap dién hinh; ty.g = tysm = 50 ps.

o Lénh 145 "HOI VE BALAT" dugc ding d& kiém tra viéc nhan I&nh va dang kénh truyén vé ding

ctia DUT. (Cau tra 16i dung la: "cd").
o  Dién ap va dong dién dugc do & cac dau ndi vao cilia balat.
P& chinh xac clia phép do:
e Phép do dong dién mot chiéu: cap chinh xac bang 1 hoc t6t hon (d6ng hé do da ning RS < 10 Q)
»  Khac: cép chinh xac béng 5 ho#c tét hon |

(may hién'séng R, = 1 MQ, C, < 20 pF, f, > 10 MHz)

Ghi chu:
"B diéu khién chl" (MC): can tac déng trd lai véi tuyén theo cach giéng nhu balat (I,,,, = 2 mA)

"Ngudn cung cép cho giao dién" (IPS): Bugc thiét ké cho n balat va 1 MC.
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Mic diénap  Vies: 11,5 V < Vips < 22,5 V do mic nhd nhat1dn nhat clia khdi truyén 15 V < Vips £ 17 V
qui dinh.
Pac tinh lpg—Vips:
Vips 2 11,5V & lps < (n+1) x 2 MA mifc cao d dong dién 8n dinh 1an nhét

Vips €45V 8 lps 22 x 0,9 x (n+1) x 2 mA mifc thap & hai lan dong dién én dinh 1dn nhét;
giam 10 % dung sai

Thai gian dap (ng clia mach han ché déng dién < 10 ps
G.1.1 Trinh tu thir nghiém 'dang séng’

G.1.1.1 Trinh ty thi nghiém "thdng s& dong dién"

IPS dugc lap trinh dén Vies = 22,5. MC khong tac dong (khong c6 giao tiép véi DUT).

Thif nghiém
THONG SO DONG DIEN

Dang séng Dat may phat dang song ARB
V., =225V i ve RESREE

' Bo

Idly dir lidy

c6 —» L&i 1111
"dong dién > 2 mA"

( Hoan thanh thit nghiém >

G.1.1.2 Trinh ty thir nghiém 'thong s& dién ap'

Giao tiép vai DUT dugc thir nghiém & ba t8 hop khac nhau ciia Viao + Vingp VA tiang/tiiam:

Veao = 22,5 V; Vg = 8,5 Vi bypg =t = 10 pis
Vcao = 9-5 V:. vlh.{p = 615 V- ttaﬂg = tg._-',m =. 10 HS
Veao = 9.5 V; Vingy = 6,5 V; g = tigm = 100 pis

Béi véi thir nghiém nay, sir dung 1énh 145 "HOI VE BALAT". Cau tra 15i ding la 'cd’ (OxFF).
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Thir nghiém
THONG SO DIEN AP

Dang séng
Vv, =225V . ;
vz ey Déat may phat dang song ARB
Ly = log - = 10 s
4
[<lV]]
QUANG BA Boc Balat
HOI VE BALAT
L& 1121
tra loi Khong “Khéng giao 1i&p tai
= OxFF 2 Vew® 225V,
V=~ 6.5V
Cé
e
v
Dang séng
V. =905V
gty D&t may phéat dang song ARB
Indg < E
ko= =100 ps
G
QUANG BA BDoc Balat
HOI VE BALAT

Lai 1122
Khng “Khéng giao tiép tai

V=95V
/ Vise= 6.5 V
Dang séng
V=95V "
Vi = 6.5V D&t méy phat dang séng ARB
fy i 1= 100 us
¥
Gl Boc Balat
QUANG BA
HOI VE BALAT
L&i 1123

Khend_—/ "Khéng giao tigp tai

tang= tyigm = 100 s

Hoan thanh
thir nghiém
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G.1.1.3 Trinh tu thir nghiém 'Kénh phan hai thai gian tang / thai gian giam"”
Giao tiép véi DUT dugc thit nghiém bang hai 18 hgp khac nhau clia Vps va lips!

Veao = 17,0 V; Vigo = 0,0 Vi tung = tyiam = 50 s lips = 250 mA (I6n nhat)
Veso = 15,0 V; Vipgp = 0,0 V; tiang = tam = 50 pis; ps = 8 MA (16n nhat)

Trong ca hai trudng hop, phai kiém tra cac tham s6 vat Iy clia cau tra Idi kénh phan héi clia DUT:
Veo > 11,5 V; Vingy < 4.5 V; 10 U8 < ting < 100 pis; 10 S < tyan < 100 pis;

Péi véi thi nghiém nay, sl dung Iénh 145 "HOI VE BALAT". Cau tra I5i duing la 'cd' (OxFF).

Thif nghiém
THOI GIAN TANG/ GIAM

Dang séng
V=2 0ov * D&t méy phét dang song ARB
t,..,l '*"'5 =50 ps s 1on mat = 250 mA
]
sl
QUANG BA
HOI VE BALAT Boc Balat
Do
v (>11.5V) o .
Vingy (< 4.5V) Phan tich tin hiéu tor DUT
(10 ps <) t.,, (< 100 ps)

Lai 1131
Knong, “tham s vat ly & ngo#i
03 tai |y = 250 mA

|

Dang séng
\\f!_,f. 1ushovv P&t may phét dang soéng ARB
bivg 7% in = S0 15 lips 1o0 e = 8 MA
r
amAN E
QUANG BA
HOI VE BALAT Boc Balat
r

B
V... (> s V)
Voge (4.5 V) Phén tich tin hiéu t& DUT

(10 ps <) by (< 100 ps)
L&i 1132
Knéng “tham s& vat ly & ngoai
dAi tai lps = 8 mA

(10 18 <) Lo, (< 100 ps

Hoan thanh
thit nghiém
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G.1.1.4 Trinh tu thir nghiém 'téc do truyén’

Trinh ty dudi day thdr nghiém giao tiép v&i DUT & téc do truyén nhd nhéat va 16n nhat (1 200 Hz + 10 %).

Thi nghiém
TGC DO TRUYEN

Dang séng
V= 160V
Vinse = 0,0V bat may phat dang song ARB
tiane = tous = 50 ps lips 1o mma = 250 MA
s 1= 250 mA
y
Dang song D4t téc db truyén dén t6c
Dat téc do truyén i z3 r‘:,‘fgr 8c 6
dén 1080 Hz

ctn
QUANG BA Poc Balat
HOI VE BALAT
L&i 1141
Khiing "Khéng giao tiép vai
tdc 46 truyén nho nhat"
b
Dang séng = .
DAt téc d6 truyén bat mﬁg%;”ﬁf ,ﬂfg téc do
dén 1320 Hz
Gth
QUANG BA Poc Balat
HOI VE BALAT

L&i 1142
Khéng "Khéing giao tiép véi
t8c a4 truyén 10n nhat"

Hoan thanh
thif nghiém

74



TCVN 7674 : 2007
G.1.1.5 Trinh tu thir nghiém 'do réng xung'
Trinh tu nay thir nghiém giao ti€p vdi dung sai d6 rong xung trong khung truyén di

dudng rdi |m|Az|a1|az|c1|cz|n1[ua|ai|uir1]Fz1mio:im|nz|u{n||u||u|ulu1mﬁm|nzjm|m|pg|p;!gq|mi3||.,|“|n|._,,1u,| duang rdi

O bit A: bit bat dau

ObitB dén I: bit dia chi (0XFF = 1111 1111b)
O bit K dén S: bit 1&nh (0x91 = 1001 0001b)
Obit T, U: bit két thiic
T,-10% T.+10% 2Te-10% 2Tet0 % 2Te + 10 %
375,0 us 458,3 us 750,0 us B833,3 us 916,7 us
A1 Al + A2
B1 B1 + B2
C1 C1+C2
D1 D1+D2
E1 E1+E2
F1 F1+F2
G1 G1+G2
H1 H1+H2
1 [1+12
K1 K1 +K2
L1 Lt +L2
M1 M1 + M2
N1 N1 + N2
O1 01 +02
P1 P1+P2
R1 R1+R2
51 S1+52
Ti+T2
Ut +U2
Thir nghiém
PO RONG XUNG
Dang sdng
Vo= 18,0V
: Vow = 0.0 ;’0 D&t may phat dang song ARB
m?..::tf?sb_m.& - lies ton nnar= 250 mA
v
Dang séng -
oAl Dat thei gian cho mdi nia bit
bang J theo mé {3 trong bang
¥
Gwﬁw
QUANG BA
HOI VE BALAT BesEaa
L&i 1154
‘;KM"‘J% "Khong glao tiép tai thir /
nghiém db rdng xung"
%2

Hoan thanh
thif nghiém
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G.1.1.6 Trinh tu thir nghiém vi pham ma'

DUT phai bd qua Iénh nhan dudc cé vi pham ma. Thi nghiém nay st dung énh HOI VE BALAT. & méi
buéc thir nghiém mét bit khac bi nhiéu. DUT sé khéng tra 18i cau hoi hogc thay ddi trang thai clia né.

Thi nghigm
VI PHAM MA

Gl
QUANG BA
OTR (255)

GUI HAI LAN
QUANG BA
LLA) DTR LA B1& CHI RUT GON

chit
(300ms + T10ma)

%]
QUANG BA
HOI VE BALAT

) Xoa dija chi rit gon

Thai gian chd d6 DAT LAl céng vai
thai gian dap thg Idn nhét

Bém cac budce thir nghiém

HGi vé khd nang giao tidp?

LA 1181, k
thél gise Gp et
ddu bude

m <k>"

"Khee
thisi didm b
thar

Dang séng
Bal dang séng
{<k>) theo bang

Gui 1énh HOI VE BALAT ¢6 vi
pham mé theo bdng

LA 1162, k
G b w8 vi pham
mil ducie ird Wi & budc
thit nghiém <ke*

Trang thai thay d6i?

L& 1163, k
“Trang thai thay &8 sau clu
i vl vi pham ma & butic thy

naieien

Hoan thanh
thir nghiém

CHU THICH: Béang vé dang séng: xem trang sau

76

Budc thir nghiém tiép theo

Hoan thanh butc thir nghiém cubi cung?



TCVN 7674 : 2007
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Dang séng déi véi thir nghiém 'vi pham ma’
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G.1.2 Trinh tu thir nghiém 'hen gid két cau khung’

Viéc hen gid cia kénh nhén vé dugc thir nghiém trong phan dau tién cda trinh tu thl nghiém

(2 920 s < t,;,, < 9 170 us). O phan sau, thif nghiém si tac dong trd lai clia DUT & thai gian nhd nhat

gitta hai khung truyén di.

Thif nghiém
HEN GIY KET CAU
KHUNG

— Loi 1211
gid tri ndim - s 2
rong d3i? Khe Y1 1 NEM NgoAI \
dai

clh
QUANG BA
GIAM THEQ NAC

Chd
9170 us
h
GUi
QUANG BA

GIAM THEQ NAC.

Cho
9170 us

78

aln Gin
QUANG BA QUANG BA
DAT LA GIAM THEQ NAC
v 3
Chd Thai gian chds d& ; cha
gian chd d€ DAT LA cdng voi a A
{300 ms + 710 ms) thési gian dap dng lén nhdt Thdi gian dép ing
L
L 4 o
ali QUANG BA
QUANG BA Poc Balat HOI VE MUC THUC TE
HOIVE BALAT T
- Lt 1212
“Khiing eb suf l4c dadng
B T Kb 162 |2 Lai thesi i nhds
L phéan tich tin hiéu e DUT nhdt gilia cac 1énh
nho nhat: 2920 us —
Ién ahdl 9170 ps

Hean thanh

thif nghiém




TCVN 7674 : 2007
G.1.3 Thi nghiém céach dién
Thif nghiém theo TCVN 7590-1 (IEC 61347-1) va TCVN 7590-2-3 (IEC 61347-2-3) (cach dién chinh):
Thir nghiém cach dién ctia cac dadu nai diéu khién hudng vé:
~ ngudn & gan va cac dau néi bong den;
—  dién thé dat
G.1.4 Trinh ty thir nghiém tuy chon
G.1.4.1 Trinh tu thir nghiém 'cyc tinh'
Giao tiép vdi DUT duge thif nghiém & ca hai cuc tinh clia day dir liéu.

Lénh 145 "HOI VE BALAT" dugc ding cho thir nghiém nay. Cau tra Idi dung la 'cd' (OxFF).

Thir nghiém
CUC TINH

aln

QUANG BA

HOI VE BALAT Boc Balat

LGi 1411
"Khéng giao tiép tai
cuc tinh A"

day dir ligu
thay ddi cuc tinh Thay déi cuts tinh ciia day dir ligu
a«b
4
citn
QUANG BA
HOI VE BALAT Boc Balat

/ L&i 1412
Khon “Khéng giao tiép tai
cuc tinh B"

Hoan thanh
thir nghiém
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G.1.4.2 Trinh tu thr nghiém 'bao vé qua dién ap’
& thi nghiém nay, khéng ndi ngudn I4di véi cac dau ndi ngudn cung cép cho DUT.

Dau ndi diéu khién ctia DUT dugc néi véi ngudn dién ap cép cho dién ap Iudi danh dinh clia DUT trong
1 min. Sau thdi gian phuc héi 15 min, giao tidp véi DUT dudc thit nghiém béng Iénh 145 "HOI VE
BALAT". Cau tra I&i dung |a 'cd' (OxFF).

Thir nghiém
BAO VE
QUA DIEN AP

day dir ligu Bién ap Iudi danh dinh tai céc
ndi ngpﬁn}!u’ﬁi vii dau déu ndi didu khién, khéng cé
néi didu khién nguén cung cap tai cac dau ndi
‘ ngudn ILoi cua DUT
chd Thai gian thir nghiém
1 min
day dirligu
ngat ngudn ludi nai vai
giao dién PC
déu ndi ngudn lusi Dat DUT & diéu kién lam viéc binh thuding
ndi vai ludi
{dién ap danh dinh)
_ thoigian =05 Phép do thdi gian khdi dong
1hiok glatlam.nglng:= 1 5:min D3t théi gian phuc hdi lon nhéat
h
%
Gin
ﬁg;&:g : :‘L AT Thet nghidm vé giao tiép

thai gian = thdi gian
tam ngimg?

Khéing ]

Cé
¥

L&i 1421
“Khéng giaa ti&p sau khi
cd qua dign dp tai cac
du ndi didu khién"

Hoan thanh
thr nghigém
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Thai gian dap (ing dudc xac dinh 1a thai gian dé thay ddi quang théng dau ra tir MUC LON NHAT dén
MUC NHO NHAT & THOI GIAN DIEU CHINH DO SANG 1ap trinh béng 0. Thdi gian nay ciing quan

trong doi vdi cac trinh tu thir nghiém khac.

Phép do dugc thurc hién sir dung may hién séng ndi véi dau ra analog clia quang ké.

Thit nghiém
THOI GIAN
BAP UNG

4

GUI HAI LAN
QUANG BA
DAT LAI

4

chg
(300 ms + 710 ms)

v
[cl¥]
QUANG BA
DAPC (1)
y
bo

Thai gian dap Ung

Béo céo va luu
Théi gian dap ing

Thdi gian dap
ing < 0,7 s?

Coé

Khéng

Thoi gian chés d6 DAT LAI cong véi
théi gian dap (mg lon nhét

Didu chinh dén MUC NAO NHAT
(THOI GIAN BIEU CHINH = 0)

Phép do thuc hién vai may hién
séng va quang ké

L&i 1511
“Thdi gian dap (ng qua
dai (> 0,7 s)°

I‘

Hoan thanh
thir nghiém
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G.2 Trinh tu thir nghiém 'lénh cau hinh’

G.2.1 Trinh tyu thir nghiém 'lénh cau hinh chung’

Dé& d@am bao c6 két qué dung tir qui trinh thir nghiém, dau tién phai thd nghiém 1énh 'DAT LA,

G.2.1.1 Trinh tu thir nghiém "DAT LAI'

Trong trinh tu thir nghiém nay, tat ca cac thong s6 1ap trinh dude clia DUT dudge dit & cac gia tri khéng
dat lai. Sau khi gifi 18nh DAT LA, kiém tra cac tham s nay @ cac gia tri dat lai clia chung. Gia tr dat lai
ctia DIA CHI NGAU NHIEN dudc thir nghiém theo trinh tu G.5.2.1 va gia tri dat lai ciia DIA CHI TIM
KIEM duoc ki€m tra theo trinh tu thif nghiém G.5.4.4.

Thir nghiém
DAT LAI

Boc tham s& DUT

trd i = Kha
<gia tri (k)=?

o
OSAN BA
HOI VE PHM

I

G
QUANG BA
DTR (V)

LA {2111k}
“Khing DAT LAl clia
<dnan I16i (k)"

y
4

GULHAILAN > Lép trinh them s& DUT

QUANG BA
<lénh {i)>

[<V]
QUANG BA
I VE TRANG THAI DAT LA

Khing

Ldi{2112)
TTed Wi O VE
THANG THAI DAT LAI"

tra 1di =
pravee

cod
Yo

& ol
agm BA g
G HA! LAN HOI VE TRANG THAL
QUANG BA dat fai DUT
BAT LA
l r 161 = LB (2113)
e ¥hang "Trd |6 53 HOIVE
chg gl TRANG THA"
(the® gian nurg Nang iRt +
thit gian dap dng + 300 ms)} (‘- b

Hoan thanh
thit nghiém

CHU THICH: Bang cac tham s6: xem trang sau!
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Cac tham s6 dung cho thir nghiém 'DAT LAI":
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i <lénh (i)> k <hdi (k)> <gia <doan 16i (k)>
tri (k)>

1 | THEM VAO NHOM 0 1 |HOIVE NHOM 0-7 0x00  |NHOMO-7

2 | THEM vAO NHOM 1 2 |HOIVE NHOM B-15 0x00 NHOM 8-15

3 | THEM VAO NHOM 2 . 3 |HOI VE MUC DOAN 0 255 BOAN 0

4 | THEM VAO NHOM 3 4 |HOIVE MUC BOAN 1 255 DOAN 1

5 |THEM VAO NHOM 4 5 |HOIVE MUC BOAN 2 255 DOAN 2

6 |THEM VAO NHOM 5 6 |HO!VE MUC DOAN 3 255 BOAN 3

7 | THEM VAQ NHOM 6 7 |HOIVE MUC DOAN 4 255 DOAN 4

8 |THEM VAO NHOM 7 8 [HOIVE MUC DOAN 5 255 DOAN 5

9 |THEM VAO NHOM 8 g |[HOIVE MUC DOAN 6 255 DOAN 8

10 [THEM VAOQ NHOM 9 10 |HOIVE MUC BOAN 7 255 DOANT

11 | THEM VAOD NHOM 10 11 |HOIVE MUC DOAN 8 255 POAN 8

12 | THEM VAQ NHOM 11 12 |HO!IVE MUC DOAN 9 255 BOAN 8

13 [THEM VAO NHOM 12 13 |HOIVE MUC BOAN 10 255 DOAN 10

14 | THEM VAD NHOM 13 14 |HOI VE MUC BOAN 11 255 DOAN 11

15 [ THEM VAO NHOM 14 15 |HOIVE MUC DOAN 12 255 DOAN 12

16 | THEM VAO NHOM 15 16 |HOIVE MUC BOAN 13 255 DOAN 13

17 [LUU DTR LA BOAN 0 17 |HOIVE MUC BOAN 14 255 DOAN 14

18 |LUU DTR LA BOAN 1 18 |HOI VE MUC DOAN 15 255 DOAN 15

19 [LUU DTR LA BOAN 2 19 [HOIVE MUC LON NHAT 254 MUC LGN NHAT
20 |LUU DTR LA DOAN 3 20 [HO!IVE MUC NHO NHAT PHM  [MUC NHO NHAT
21 |LUU DTR LA DOAN 4 21 [HOIVE mUC LOI HE THONG |254 MUGC LOI HE THONG
22 [LUU DTR LA DOAN 5 22 |HO!VE MUC BONG NGUON [254 DONG NGUON
23 |LUU DTR LA BOAN 6 23 |HOIVE THOI GIAN / TOC DO |0x07 | THOI GIAN DIEU CHINH/

BIEU CHINH DO SANG T6C DO DIEU CHINK BO

24 [LUU DTR LA DOAN 7 24 |[HOIVE MUC THUC TE 254 MUC THUC TE
25 |LUU DTR LA DOAN 8

26 [LUU DTR LA DOAN 9

27 |LUU DTR LA BOAN 10

28 |LUU DTR LA DOAN 11

29 |LUU DTR LA BOAN 12

30 |LUU DTR LA BOAN 13

31 |LUU DTR LA DOAN 14

32 |LUU DTR LA BOAN 15

33 [LUU DTR LA MUC LON NHAT

34 |LUU DTR LA MUC NHO NRAT
35 |LUU DTR LA MUG LOI HE THONG
36 |LUU DTR EA MUC PONG NGUGN
37 |LUU DTR LA THOI GIAN BIEU CHINH 80 SANG
38 |LUU DTR LA TGC BO BIEU CHINH DO SANG
39 [TAT
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G.2.1.2 Trinh ty thit nghiém 'BDAT LAI: thdi gian tam ngimg/ I1énh & giira'

Lénh DAT LAl can dudc tién hanh chi khi né dugc nhan hai 1an trong khoang thai gian 100 ms. Khéng

dudc gt 1&nh an dinh dia chi cho cing mét balat gilta hai I1&nh DAT LAI, néu c6 thi phai bo qua ca hai

lenh DAT LAl va I&nh con lai. Ba Iénh nay phai dugc gl trong khoang thai gian 100 ms.

Thir nghiém
‘BAT LAL thoi gian tam
nglmg lnh 0 giita'

BAT LA

chd
(300ms +this gian dap (ng)

ain
QUANG BA
DIRY

GO Hal LAN
QUANG BA

GUI HALLAN L .
QUANG BA Lap trinh doan 0 dén 1
LU DTR LA DOAN 0

G -
QUANG BA Gun lénh DAT LAl 1dn
DAT LAI thir nhéat

Thai gian tam ngimg

G 18nh dét lai 1dn ther

BAT LA hai

G
QUANG BA

Tién hanh dat lai?
w1 vE MUC DoAN 0

L2124

“Tin hanh Jal lai v

thai gian tam ngumyg
00 ms”

Gl Hat LAN oo :
QUANG BA Lép trinh doan 0 dén 1
HAI VE MUC BOAN 0

cin
QUANG BA
PAT LAY

Gdf lénh dat lai fan ther
nhat

1y
QUANG BA
GO LAI MUC HHO HHAT

GiA I8nh & gida

G lénh dat lai lan thir
hai

84

clh
aUANG BA

Tién hanh dat lai?
HOuvE mbic BoaN 0

Ldi2122
“Tiin hanh dat i
it & gia”

Cé
Ve

ain
QUANG BA

. Thuc hién 1énh d giza ?
HOIVE MUC THUC TE

Lt Lép trink doan 0 dén 1
LLUDTR LA BOAN O

GUf 1énh BAT LAI ldn
thit nhat

o Gilf tanh & gitra &n dinh dia
NHEM 5 chi cho balét khac
GOI LA BUC NHO NHAT

GUi ténh BAT LA tan
thr hai

[elv]]

QUANG BA Tién hanh dat 1ai?
HOIVE MUC BOAN O

L& 2424 "Khdng téin hanh
A2t lad vii 1Enh O gilre 8n.

dinh dfia chi cho balat -
khac”

Hoan thanh
thi¥ nghiém
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G.2.1.3 Trinh ty th{r nghiém 'thdi gian tam ngimg - 100 ms’
Trong trinh tu thif nghiém nay, cén cd gang dat tat ca cac tham sé lap trinh dugc clia DUT la (PHM +1)
stf dung I&nh cadu hinh véi thoi gian tam ngimg la 150 ms. Khéng dudc cb thay ddi tham sé do thdi gian
tam naima.
Thif nghiém

thdi gian tam
nging 100 ms

chd

s
QUANG BA
HOI VE PHM

<tV A
QUANG BA 75)
OTR (v} =93

K -y

{ =

aln
G QUANG BA

QUANG BA G fénh cdu hinh e
<iénh (i}> 14n thir nhat | (k)

Boc tham 56 cla DUT

chd 150 ms Chér ihai gian tam Khéing LBi (2131k)
ngimg "Két cdu cha

<doan 15i (k)>

trd ai =
<gld i (k)>?

Khéng

Gl GUi 18nh cu hinh co
QUANG BA 1dn thir hai e
<lénh (i) J
4 k=k+1
chd 150 ms Chd thai gian fam
nging

ﬂ ' cé
Hoan thanh
thifr nghiém

CHU THICH: Bang cac tham s8: xem trang saul!
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Tham sé dung cho thtr nghiém ‘thdi gian tam ditng 100 ms'

86

i <lénh (i)> k <hdi (k)> <gia <doan 16i (k)>
tri (k)>

1 |THEM VAQ NHOM 0 1 |HOI VE NHOM 0-7 0x00 |NHOM Q-7
2 |THEM VAC NHOM 1 2 |HOI VE NHOM 8-15 0x00 [NHOM 8-15
3 |THEM VAO NHOM 2 3 [HOI VE MUC DOAN 0 255  |DOANO
4 |THEM VAO NHOM 3 4 [HO! VE MUC DOAN 1 255 |DOAN 1
5 |THEM VAO NHOM 4 5 |HOI VE MUC DOAN 2 255 |DOAN 2
6 |THEM VAO NHOM 5 6 |HOI VE MUC DOAN 3 255 |DOAN 3
7 |THEM VAO NHOM 6 7 |HOIVE MUC DOAN 4 255 |DOAN 4
8 |THEM VAO NHOM 7 8 |H®IVE MUC DOAN 5 255 |POANS I
9 |THEM VAO NHOM 8 9 [HOIVE MUC DOAN 6 255  |DOAN 6

10| THEM VAQ NHOM 9 10 |HOI VE MUC DOAN 7 255 |POAN7

11|THEM VAOQ NHOM 10 11 |HOI VE MUC DOAN 8 255 [DOANS8

12|THEM VAO NHOM 11 12 |HOI VE MUC DOAN 9 255 |POANY

13|THEM VAO NHOM 12 13 |HOI VE MUC DOAN 10 255  |DOAN 10

14| THEM VAO NHOM 13 14 |HOI VE MUC DOAN 11 255  |DOAN 11

15| THEM VAO NHOM 14 15 [HOI VE MUC DOAN 12 255 |DOAN 12

16| THEM VAO NHOM 15 16 |HOIVEMUC DOAN 13 (255 [POAN 13

17|LUU DTR LA BOAN 0 17 |HOI VE MUC DOAN 14 255 |DOAN 14

18/LUU DTR LA DOAN 1 18 |HOI VE MUC DOAN 15 255  |DOAN 15

19|LUU DTR LA DOAN 2 19 |HOIVE MUC LON NHAT (254  |MUC LON NHAT
20(LUU DTR LA BOAN 3 20 [HOI VE MUC NHO NHAT  [PHM  |MUC NHO NHAT
21|LUU DTR LA DOAN 4 21 |HOIVE MUC LOI HE THONG [254 MUC LOI HE THONG
22|LUU DTR LABOAN 5 22 [HOIVE MUC PONG NGUON {254  |MUC BONG NGUON
23|LUU DTR LA BOAN 6 23 |HOIVE THOI GIAN /TOC DO [0x07  [THO! GIAN / TOC BO

BIEU CHINH BO SANG PIEU CHINH BO SANG
24/LUU DTR LADBOAN 7
25/LUU DTR LA DOAN 8
26{LUU DTR LA BOAN ¢
27|LUU DTR LA BOAN 10
28|LUU DTR LA BOAN 11
29|LUU DTR LA DOAN 12
30{LUU DTR LA BOAN 13
31|LUU DTR LA DOAN 14
32|LUU DTR LA BOAN 15
33|LUU DTR LA MUC LON NHAT
34|LUU DTR LA MUC NHO NHAT
35|LUU DTR LA MUC LOI HE THONG
36(LUU DTR LA MUC BONG NGUON
37[LUU DTR LA THO) GIAN DIEU
CHINH 0 SANG
38|LUU DTR LA TOC 90 PIEU CHINH
00 SANG
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G.2.1.4 Trinh tu thir nghiém '1énh & giira’

Trong trinh tu thir nghiém nay, ¢ gang thay d8i tham s6 ngudi st dung lap trinh dugc ciia DUT bang
cach sl dung cac iénh cdu hinh. Trong khodng gilra hai lénh cau hinh, gifi 1&nh GIAM THEO NAC. Ba
I&nh nay dugc gl trong thdi gian 100 ms. Cac tham 8 khéng dugc co thay d8i do dua Iénh gidm theo
nic vao. Mirc sang thuc t€ & cudi thr nghiém phai la 254 vi Iénh & giita cling dugc DUT bd qua. Néu
Iénh & giita dugc 4n dinh dia chi cho DUT khéc thi phai thuc hién [énh cau hinh.

Thif nghidm
Lénh & giira

a:==1
=3

A

GUA HALLAN
QUANG BA
OAT LAY

cha
(300ms + thai gian dap (ng)

Gl Doc tham s8 cda DUT

GUANG BA
HOIVE DTR
r
N - L8 {2141, k. a)
Knong—/ ~<doan B ()= 14
aln Luu mire thir
QUANG BA p Co
OTR (<mifc (i)} Sg.’?".:,ém trong Yo
ain Gi lénh céu
QUANG BA hinh 14n thet
(<iénh {i}>) nhét
Gl G lénh
, <dia chi (a}> Ry
Khang GIAM THEQ NAC d gida
sl Gidi Iénh céu
QUANG BA hinh l4n thie
{<igrih (1)) hai
Thai gian tam
ngimg

Hoan thanh
thif nghiém

CHU THICH: Bang céac tham s&: xem trang sau!
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Cac tham s6 dai vdi thir nghiém 'lénh & gira’

88

i <lénh (i)> <miurc i)> K <hdi (k)> <gia tri (k)> <doan 13i (k)>
a=1| a=1
1 |LUUDTR LA BOAN 0 10 1 |HOI VE NHOM 0-7 0x00 | OxFF |[NHOM 0-7
2 |LUUDTR LA DOAN 1 10 2 |HGIVE NHOM 8-15 0x00 [ OxFF |NHOM 8-15
3 |LUUDTR LA DOAN 2 10 3 |HOIVEMUCBOAN 0 | 255 10 |POANO
4 |LUUDTR LA DOAN 3 10 4 [HOIVE MUCDOAN 1 | 255 10 |POAN1
5 |LUU DTR LA DOAN 4 10 5 |HOIVE MUC DOAN 2 | 255 10 |DOAN 2
6 |[LUUDTRLADOANS 10 6 |HOIVEMUCDOAN 3 | 255 10 |POAN3
7 |LUUDTR LA DOAN 6 10 7 |HOIVEMUC DOAN 4 | 255 100 |DOAN 4
8 |LUUDTRLABOAN7Y 10 8 [HOIVEMUCBOAN 5 | 255 10 |DOANS
9 |LUUDTR LA BOAN 8 10 9 [HOIVEMUCBOAN 6 | 255 10 |DOANG
10 |LUU DTR LA BOAN 9 10 10 |[HOIVE MUC BOAN 7 | 255 10° |DOANT
11 |LUU DTR LA BOAN 10 10 11 |HOIVE MUC BOAN 8 | 255 10 |DOAN S8
12 [LUU DTR LA BOAN 11 10 12 |HOIVE MUC BOAN 8 | 255 10 POAN 9
13 |LUU DTR LA DOAN 12 10 13 |HOI VE MUC DPOAN 10 | 255 10 |DOAN 10
14 |LUU DTR LA DOAN 13 10 14 |HOI VE MUC DPOAN 11 | 255 10  |POAN 11
15 |LUU DTR LA DOAN 14 10 15 |HOIVE MUC DOAN 12 | 255 10  |DOAN 12
16 [LUU DTR LA DOAN 15 10 16 |HOIVE MUC BOAN 13 | 255 10 |DOAN 13
17 |LUU DTR LA MUC LON NHAT | PHM + 1 17 |HOI VE MUC DOAN 14 | 255 10 |POAN 14
18 |LUU DTR LA MUC NHO NHAT| PHM + 1 18 |HOI VE MUC BOAN 15 | 255 10 |DOAN 15
19 ;%EER LAMUC LOI HE 10 19 :Sk\;é MUC LON 254 | PHM#+1 |MUC LON NHAT
20 ;ﬁ,g;ﬂ LA MUC BONG 10 20 :SEE MUC NHO PHM | PHM+1 |MUC NHO NHAT )
21 éﬂqﬂf&gzﬂg | GIAN BIEU 10 21 :Ir?clj\rﬁMUC LOIHE 254 10 [MUC LOI HE THONG
22 EﬁNDHTSOLg;Sg BOBIEY 10 22 :gb\‘éi”uc boNG 254 10 |DONG NGUON
HOI VE THOI GIAN / THOI GIAN 1 TOC
23 |THEM VAO NHOM 0 10 ” TOC DO DIEUCHINH | 0x07 | OoxAA  [DO DIEU CHINH DO
B0 SANG SANG
24 |THEM VAO NHOM 1 10 24 [HOIVE MUC THUC TE | 254 | PHM#1 |MUC THUC TE
25 |THEM VAO NHOM 2 10
26 |THEM VAO NHOM 3 10
27 |THEM VAD NHOM 4 10 a |<djachi (a)>
28 [THEM VAQ NHOM 5 10 1 |QUANG BA
29 [THEM VAQ NHOM 6 10 2 |Piachiritgon 5
30 |THEM VAO NHOM 7 10 3 |NHOM 15
31 |THEM VAO NHOM 8 10
32 [THEM VAO NHOM 9 10
33 |THEM VAO NHOM 10 10
34 |THEM VAO NHOM 11 10
35 |[THEM VAQ NHOM 12 10
36 |THEM VAO NHOM 13 10
37 |THEM VAQ NHOM 14 10
38 |THEM VAO NHOM 15 10



G.2.1.5 Trinh ty thir nghiém '"HOI VE SO PHIEN BAN'

Poc s6 phién ban cla DUT.

Thir nghiém
sO PHIEN BAN

4

GUI HAI LAN
QUANG BA
DAT LAI

Chao
300 ms + théi gian dap (ng
elvy]

QUANG BA
HOI VE SO PHIEN BAN

3

'_rhdng bdo
sO PHIEN BAN

Hoan thanh
thir nghiém

TCVN 7674 : 2007

P&t DUT & trang théi dat lai

Boc SO PHIEN BAN
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G.2.1.6 Trinh ty thif nghiém "LUU MUC THUC TE TRONG DTR'

Lénh nay dugc thif nghiém & ba trang thai khac nhau clia DUT: MUC LON NHAT, MUC NHO NHAT va
TAT.

Thif nghiém

LUU MUC THUC TE
TRONG DTR'

A J 1

GUI HAI LAN U HAI LAN
QUANG BA QUANG BA
DAT LA ST.ACT LEV. DTR
v h
cha (V]
(300ms + thisi gian dap (ng) QUANG BA Doc DTR
. | HOI VE NOI DUNG DTR

felv]]
QUANG BA =
R L&i 2162
HOI VE PHM tra l5i= 0?7 o "0 (TAT) khéng Iuu
trong DTR"
cé
V= PHM Lu PHM %
st ) )
- QUANG BA D&t DUT ¢ MUC NHO NHAT
o GOI LA MUC NHG NHAT
GU =3 ;
QUANG BA Xéc dinh ndi dung DTR
DTR (255) |
cho
(th&i gian dap img + thai
GUI HAl LAN gian nung néng trudc)
QUANG BA
ST.ACT LEV. DTR
GUI HAI LAN
v QUANG BA
atn ST.ACT LEV. DTR
QUANG BA Doc DTR N
HOI VE NOI DUNG DTR
Gl
QUANG BA Doc DTR

HOI VE NOI DUNG DTR

L& 2181
"MUEC LON NHAT
khéing hwu trong DTR"

tra ldi= 2547

Co L& 2183
¥ Khan: *MUC NHEO NHAT
f khéing Iy trong DTR™
[el¥] cé
QUANG BA Tét nguén DUT e
TAT A
chg
théti gian dap (mg

Hoan thanh

thit nghiém
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G.2.1.7 Trinh tu thir nghiém 'bd nhé luu giir

Trong trinh tu thir nghiém nay, bd nhd luu gilr ciia DUT dudc thif nghiém. Tat ca cac tham sé lap trinh
dudc bi thay ddi (k& ca dia chi rat gon). Nguén ludi duge ngét trong 5 s trude khi cac tham sé dugc kiém

tra. Lénh DAT LAl khang duge xoa dia chi rat gon.

Thif nghiém
BO NHY LUU GIT

v EN
QUANG QUANG BA ¢ 8
BAT LAI <hdi (k> Doc tham s6 ctia DUT
chi
e P .= L (2171 09)
{300ms + thai glan dap uhgll tré 10 = " F
<pl4 k)27 ot i
lk_ Rl
o0 Lu mue thir
QUANG BA
TR (<miic (i)>) nghiém trong DTR
Sirdung dia chi' rit gon
khdng - N
QUANG BA Guf fénh céu hinh
<ignh (i)
cb cu trh i3i L2172
ndo khing? e ”;:;;:_E‘;‘";';:‘G
(=
e
2
ninlum LAN
QUANG BA .
Bt Dét lai DUT
ché
(300ms + thoi glan déap dng)
aih 5
ia chi rit gon 5 dia chi' it gon khong thay d6i
HOI VE .
L&i 2173
iy khting *Lénh BAT LAl x0a
dia chi nil gon™
co
Ché N e
{B00ms+thdi glan nung nédng -
truc + thik glan ddp (mg) aln
QUANG BA
| DR @258)
G HAI AN
QUANG BA
LU DTR LA DIA CHI RUT GON

Hoan thanh
thif nghiém

CHU THICH: Bang cac tham s&: xem trang sau!
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Cac tham s6 dai vdi thir nghiém 'bd nhd luu gil!

i <lanh (i)> <mucip>| | k <hdi (k)> ‘?i‘;':’i <doan 15i (k)>

1 |THEM VAO NHOM 0 10 1 |HOIVE NHOM 0-7 OxFF NHOM 0-7

2 |THEM VAO NHOM 1 10 2 |HOIVE NHOM 8-15 OXFF NHOMB5
3 |THEM VAO NHOM 2 10 3 |HOIVE MUC DOAN 0 10 DOAN 0

4 |THEM VAQ NHOM 3 10 4 [HOIVE MUC DOAN 1 10 BOAN 1

5 |THEM VAO NHOM 4 10 5 |HOIVE MUC DOAN 2 10 DOAN 2

6 |THEM VAO NHOM 5 10 6 |HOIVE MUC DOAN 3 10 DOAN 3

7 |THEM VAD NHOM 6 10 7 |HOIVE MUC POAN 4 10 BOAN 4

8 |THEM VAQ NHOM 7 10 8  |HOIVE MUC BOAN 5 10 DOAN 5

9 |THEMVAO NHOM 8 10 9 |HOIVE MUC DOAN & 10 DOAN 6

10 |THEM VAO NHOM 9 10 10 [HOI VE MUC BOAN 7 10 POAN 7

11 | THEM VAO NHOM 10 10 11 |HOIVE MUC DOAN 8 10 DOAN 8

12 | THEM VAO NHOM 11 10 12 |HOI VE MUC DOAN 9 10 DOAN 9

13 |THEM VAQ NHOM 12 10 13 |HO!I VE MUC BOAN 10 10 DOAN 10

14 |THEM VAQ NHOM 13 10 14 |HOI VE MUC DOAN 11 10 DOAN 11

15 | THEM VAO NHOM 14 10 15  [HOI VE MUC DOAN 12 10 DOAN 12

16 |THEM VAO NHOM 15 10 16 |HOIVE MUC DOAN 13 10 DOAN 13

17 |LUU DTR LA DOAN 0 10 17 |HOI VE MUC DOAN 14 10 DOAN 14

18 |LUU DTR LA DOAN 1 10 18 |HOI VE MUC POAN 15 10 DOAN 15

19 |LUU DTR LA BOAN 2 10 19 |HOI VE MUC LON NHAT PHM+1  |MUC LON NHAT
20 |LUU DTR LA DOAN 3 10 20  |HOIVE MUC NHO NHAT PHM#1  |MUC NHO NHAT
21 |LUU DTR LA DOAN 4 10 21 ;ﬁé\;imuc LOI HE 10 MUC LOI HE THONG
22 |LUUDTR LA DOAN S 10 22 :gb‘éi”uc BONG 10 DONG NGUON
23 |LUU TR LABOAN & 0 | s [bontsoimioomms| " |oinoosme
;1— LUU DTR LA BOAN 7 10

25 |LUU DTR LA DOAN 8 10

26 |LUU DTR LA DOAN 9 10

27 |LUU DTR LA DOAN 10 10

28 |LUU DTR LA DOAN 11 10

29 |LUU DTR LA BOAN 12 10

30 |LUU DTR LA BOAN 13 10

31 |LUU DTR LA DOAN 14 10

32 |LUU DTR LA BOAN 15 10

33 |LUU DTR LA MUC LON NHAT PHM + 1

34 |LUU DTR LA MUC NHO NHAT PHM + 1

- l{_i;{gri};ﬂ LA MUC LOIHE A0

36 |LUU DTR LA MUC BONG NGUON 10

47 |LUUDTR LA THOI GIAN BIEU %

CHINH BO SANG
4 |FWYUDTR LA TOC DO PIEU o
CHINH B0 SANG

30 [LuuOTRLA BIA CHIRUT GON 11
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G.2.2 Trinh ty thir nghiém ‘ché do dit tham s cdng suat phong dién’

Trong trinh tuf thif nghiém dudi day, cac gia tri dugc nap vao DTR. Sau do, n6i dung ctia DTR dugc luu

va0 cAc tham s6 bén trong tuong (ng cla DUT bang Iénh cAu hinh va cé hiéu Iuc nha cac iénh cau hai.

G.2.2.1 Trinh tu thir nghiém 'LUU DTR LA MUC LON NHAT'

Thr nghiém dugc thuc hién bang ba gia tri thir nghiém:

Budc thir nghiém O:
Buéc thit nghigém 1:
Budc thir nghiém 2:

Thirnghism
Luu OTR i mic n nhat

G HALLAN
GUANG BA
DAT LAY

chd
(300ms + thoi gian dap ing}

' = = 2 l

oin
CUANG BA
HEH VE TRANG THAI BAT LA

tré lini= 2557
Yo

.o

Khang

“Trd kn 2 khi HOI TRANG

mirc thif nghiém > MUC LON NHAT
mirc thir nghiém < MUC NHO NHAT
MUC NHO NHAT < mifc thif nghiém < MUC LON NHAT

50
gumc BA Boc PHM va luu db st dung
HOIVE PHM sau nay
sl
GUANG BA
| oTRPHEM 1
ot D&t MUC NHO NHAT dén
LUU DTR LA MUG NHO NHAT C{(PHM + 1)

Lbi 2211

THAI BIAT LA va thay o6
MO MHEO NHAT

G

HOIVE TRANG THAL

brd [dim
xx Toooob?

Khang

=n]
QUANG BA
DTR (<gid trf ()=}

GUN Hal LAN
QUANG BA
LUV DTR LA MUC LON HHAT

) Luts MUC LON NHAT moi

cin
QUANG BA
HOIVE MUC LN NHAT

W tal=
<max [1)> ?
[}

LA

Poc MUC LON NHAT

L& {2213, 9
"L S0 MUC LOM BHAT

Khidng

ks ok Boc MUC THUC TE

MO VE MUC THUT TE

L&i (2214, 1)
“sai MUC THUS TE

ch
Hoan thanh
thif nghiém

Budc thur nghiém i | <gia trj (i)> <max (i)> <mirc (i)>
0 255 254 254
1 0 PHM + 1 PHM + 1
2 253 253 PHM + 1
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G.2.2.2 Trinh tu thit nghiém 'LUU DTR LA MUC NHO NHAT'

' Thtr nghiém dugc thuc hién véi ba gia tri thit nghiém:
Buéc thir nghiém 0:  MUC NHO NHAT VAT LY < mic thir nghiém < MUC LON NHAT
Budc thir nghiém 1:  miic thir nghiém > MUC LON NHAT
Budc thlt nghiém 2:  muc thif nghiém < MUC NHO NHAT VAT LY

Thil nghidm
Lot DTR t mide nhd nhdt

: an
GUA HAJ LAN |
GUANG BA ) QUARG BA

BAT LAY OTR (<gid iri {i)>)

chés v
: ha . GUN HA LAN -
(300ms + thi gian dap ing) QUANG BA Luu MUC NHO NHAT mai
LU OTR LA MUC KHE MHAT

Doc MUC NHO NHAT

G
QUANG BA
e HOIVE MUT NHO NHAT
Uit Boc PHM vé luu dé st dung
HOIVE PrHM sau nay
L& (2223, 1)
an Khiing L sa) MU NHd NHAT-
QUANG BA
DYR (263) '
Co
: %
GUN HATLAN Dat mure lon nhéat dén 253 =
QUANG BA chd
LU DTR LA MUC LEN NHAT thdi gian dép img
aln
QUANG BA

Gth
GUANG BA
HIVE MUE THYC TE

Boc MUC THUC TE

HOIVE TRANG THA| BAT LAY

Lii 2221
“Trd 108 sai khi O VE
TRANG THAI BAT LAl v&
thay d8i MUC LON KHAT"

L&i (2224, 1)
“Sal MUC THYE TE"

Gl
QUANG BA
HOIVE TRANG THAI

L 2222
“Trh e mae ki HOI VE
TRANG THAI va thay af
HIUC LON NHAT

ain
auing BA
GOl LAl MU NHd NHAT

Hoan thanh
thit nghigém

Budc thif nghigm i | _<gia trj (i)> <min (i)> <mit ()>

0 PHM + 1 PHM + 1 PHM + 1
1 254 253 253
2 0 PHM 253
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G.2.2.3 Trinh tu thir nghidm 'LUU DTR LA MUC LGOI HE THONG'

TCVN 7674 : 2007

Trong trinh tu nay, viéc 1ap trinh MUC LOI HE THONG dugc thit nghigm. Ciing kiém tra hoat dong diing

clia DUT trong trugng hop bi 16i hé thdng.

Thir nghiém dugc thuc hién vdi nam gia tri thir nghiém:
MUC NHO NHAT < mifc thir nghiém < MUC LON NHAT

Budc thif nghiém O:
Budc thir nghiém 1:
Budc thir nghiém 2:
Budc thir nghiém 3:
Budc thif nghiém 4:

Thi nghidm
LU TR LA MOS L 14 TriNG.

cha
[ {300ms + thai glan ddp dng) J

[ 1220 gy = 4 |

muc thit nghiém = MASK
mrc thif nghiém > MUC LON NHAT
mfc thit nghiém = TAT

mic thir nghiém < MUC NHO NHAT VAT LY

ol

QUANG BA
OTR (<gla tri {i)>)

LUU DTR LA MUC LAI HE THENG

Boc MUC LOI HE THONG

L8 {2231, 1)

. Khéng “Luns sai MUC L HE
o Doc PHM va Juu dé sirdung s
HOVE PHM sau nay
Gl
QUANG BA
DTR [263)

(500 ms + this gian dap (mg +
y théi glan nung néng tnube)
G Hal LAN
GUANG BA ) DAl MUC LON NHAT dén 253 iR
LUU OTR LA MOC LON NHAT
|
diy di lidu
an
QuANG BA ' am , .
DTR (P » 1) QUANG BA Boc MUC THUC TE
|_Hn v M THyc TE
[cL] AN ”
- ;N“;' ;A D4t MUC NHO NHAT dén
LU DTR LA MUC MHE NHAT {PHM + 1) L& (2232, 1)
Khang *Sal mits e 16"
Cé
e e
¥
[ i=r+t ’
Khéng
Cé
Hoan thanh
thir nghiém
Budc thir nghiém i | <gia trj (i)> <hg théng (i)> <mifc (i)>
0 252 252 252
1 255 255 252
2 254 254 253
3 0 0 0
4 1 1. PHM + 1

) Luu MUC LOI HE THONG mdi
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G.2.2.4 Trinh tu thir nghiém 'LUU DTR LA MUC DONG NGUON'

Trong trinh t nay, chuong trinh MUC DPONG NGUON dugc thir nghiém. Ciing kim tra hoat dong ding

ctia DUT trong trudng hap déng nguén.

Thir nghiém dugc thuc hién vdi ba gia tri thir nghiém:
* Budc thir nghiém 0:  MUC NHO NHAT < mifc thir nghiém < MUC LON NHAT
Budc thif nghiém 1:  mifc thir nghiém > MUC LON NHAT

Budc thir nghiém 2:

Th nghiém
1UU DTR LA MUC
DONG NGUGN

QUANG BA

GUN HAILAN
DAT LAI

cha
{300ms + thai gian dap (ng)

QUANG BA
HOIVE PHM

ain
GUANG BA
DTR (253)

GUN HAL LAN
GUANG BA
LU OTR LA MUC LON NHAT

J

ol
QUANG BA
DTR (PHM * 1}

GUN HAI LAN
QUANG BA
LU OTR LA MUG NHE NHAT

et Boc PHM vé i d&
si¥ dung sau nay

) D&l MUC LON NHAT d8n 253

Bat Muc NHO NHAT dédn
(PHM + 1)

. G
QUANG BA
OTR (<gla tr (i}>)

GLUA HAILAN
QUANG BA
LUU DTR LA MUC BONGNGUAN

G
QUANG BA
HOIVE MUC BONG NGUEN

<ngudn (ij> ¥

mic tht nghiém < MUC NHO NHAT VAT LY

> Lt MUC BONG NGUGN mai

Boc MUC DONG NGUON

L& (2241, 1)
“Luu sal MUC BONG
NGUSN

cho
(VN guan ramg ndng trudcs thas giar)

Jap (mg+ 500 ms}

o
QUANG BA
HOIVE MUC THIJC TE

Poc MUC THUC TE

¥ z242, 1)
“mitc e 18 sai sau
khi ddng ngudn®

Co
Hoan thanh
thir nghiém

Buéc thir nghigm i | <gia trj (i)> <nguén (i)> <muic (i)>
0 252 252 252
| 1 255 254 253
2 0 1 PHM + 1
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G.2.2.5 Trinh tu thi nghiém 'LUU DTR LA THOI GIAN DIEU CHINH D) SANG'

Thdi gian diéu chinh dé sang phai ndm trong pham vi tir 0 dén 15.

Thi nghiém dugc thuc hién véi ban gia tri thir nghiém:

Buéce thlr nghiém O:
Budc thif nghiém 1:
Budc tht nghiém 2:
Budc thir nghiém 3:

Thi nghiém
1uu DTR ta thed glan
didu chinh dé sdng

QUANG BA
'OAT LAI

|

chda
(300ms + thdi gian dap (ng)

GUN HAI LAN )

QUANG BA
DTR {<gia Ir| {1)>)

LLAPDTR LA THER GIAN DL CHite

GUN HAILAN
QUANG BA

Knéng |01
QUANG BA
v THOY GIANTIOE B0 DU CHink

gia tri thr nghiém = 15

gia tri thif nghiém =0

0 < gia tri th{r nghiém < 15
gia tri thir nghiém > 15

L théi gian didu chinh
dd sang mdi

G
QUANG BA
HOIVE TRANG THAI DAT LAI

Doc thoi gian Adec dd
didu chinh do séng

i (2251, )

L& 2252
“Trd 16 sai ciu bl vé
trang 1hisi a1 1at via
thay &di thei gian diy
chinh dd séng”

“Luu sai thai gian
didu chinh d8 sng”

aln
QUANG BA
HOIVE TRANG THAI

L& 2253

Khéng
Y-
Hoan thanh
thif nghigm
Budc thir nghidm i | <gia tri (i)> | <thdi gianitéc db (i)>
0 15 OxF7
1 0 0x07
2 5 0x57
3 128 OxF7
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G.2.2.6 Trinh ty thi nghiém ‘LUU DTR LA TOC B0 BIEU CHINH DO SANG'

Téc do diéu chinh dé sang phai ndm trong pham vi tir 1 dén 15.

Thir nghiém dugc thuc hién véi ndm gia tri thr nghiém: Budc thir nghiém 0: gia tri thir nghiém = 15
Budc thir nghiém 1: gia tri thir nghiém =0
Budc thif nghiém 2: 1 < gia tri thit nghiém < 15
Buédc thir nghiém 3: gia tri thit nghiém > 15
Buéc thir nghiém 4: gia trj thir nghiém = 1

Thir nghiém
Luu DTR 12 1 a6
didu chinh d8 sang

G HAl LAN
QUANG BA
BAT LAI

!

cha
{300ms + thal gian d4p (mg)

r
cin
QUANG BA
DTR (<gid tri {i)>}
G0N Hal LAN
QUANG BA ) Lwu T6C BO BIEU /2
wmmareeoontucis | CHINH BO SANG mai b T
HOVE TRANG THAI BAT LAl

Kh
ong aln

QUANG BA

HO VR THER LTI £ DL o

1 b=
ahin giandéc 3o p?

Bloc THOI GIAN TOC BO Thi2s0s
DIEU CHINH BO SANG “Trd 101 sai chu bl vé
trang thai da lai va
thay o8 16 d didu
chinh dd sing’

T -

Khéng
Lz, )
“Luts s TAC DO BIEG
CHINH 06 SANG

r o

Khang

Gl
QUANG BA
HO!VE TRANG THA|

tra laii
= 0§ ooexh 7
[ -

Kifing

Léi 2263
“Trd bl sai chu hoe vé
wang thi va thay ddi
e i didy chinh®

Hoan thanh
thif nghiém

Budc thif nghidmi | <gia tri (i)> | <thdi gian/tdc do (i)>
0 15 OXOF
1 0 0x01
2 5 0x05
3 128 0xOF
4 1 0x01
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3.2.2.7 Trinh tu thir nghiém ‘luu DTR |a doan / 'thugc vé doan’

Trong trinh tu thir nghiém nay, cac gia tri khac nhau dugc luu trong thanh ghi doan clia DUT. Kiém tra

ndi dung clia thanh ghi doan va st dung lénh THUOC VE DOAN d8 thif nghiém doan.

Thit nghiém
‘lu DTR 13 doan /
‘thudc vé doan *

4

Gl sl LAN
QUANG BA
BAT LAI

|

cha
(300ma + thal gian dap (ng)

£ém BOAN

Gt
QUANG BA
HOI VE PHM

Gul
QUANG BA
DTR (253}

GUN HAI LAN
QUANG BA
LUY DTR LA MUC LOM NHAT

dén 253

)

Gl
QUANG BA
OTR (PHM « 1)

G HALLAN
QUANG BA

LU DTR LA MUG NG Nu,h) dén (PHM + 1)

Doc PHM vé luu dé
sir dung sau nay

D&t MUC LON NHAT

D4t MUC NHO NHAT

Khéng

Bém butic thi nghiém

QUANG BA
OTR (=<gia i {k)>}

DOAN (I} > L gi tri mai cho doan (i)

Boc doan (i)
L& (22711,K)
“Luu sal MUC DOAN"

Dat DUT dén DOAN (i)

LU OTR LA MOC

sl
QUANG BA
THUOC VE BOAN (i)

chd
{thal gian pung ndng thudc +
o gig gap q

gl

Boc MUC THUC TE

HOIVE MUC THYC TE

L& (22720 k)
"“““"‘
[+
Yo
CoH

Hedan thanh
thir nghiém

Budc thir nghigm k | <gia tij (k}> <doan(k)> <mirc (k)>
0 1 1 PHM +1
1 0 0 0
2 255 255 0
3 252 252 252
4 254 254 253
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G.2.3 Trinh tu thir nghiém 'Ché do dit tham s6 hé théng'
G.2.3.1 Trinh ty thir nghiém "XOA KHOI DOAN'

Gia tri 127 dugc luu trong méi thanh ghi doan clia DUT. Sau dé gt I&nh 'xoa khéi doan'. Hoat déng

dung cua lénh hdi vé trang thai khdi dong va héi vé trang thai ciing dudc thir nghiém.

Thi nghiégm
XOAKHOI BOAN
GUN HAI LAN
QUANG BA
DAT Ll

chd
[300ms + thai gian dap dng)

Pém DOAN

G

QUANG BA

R {127}
Gl HATLAN Luu doan (i Qi Al LA s khdi ;
CUANG BA an (i} UANG BA Xoa khoi doan (i)
LU DTR LA DOAM (i) %04 KHII DOAR (i)

G \ Gln

QUANG BA QUANG BA

HOEVE TRANG THAI BAT LA, HEH VE TRANG THA! BAT LAy

L& 23y
“Tra b sai cdu hid ve
Iratrg thie At lai va

¥oi khid doan”

L2311,
T bl s G hoy v
rang thai dat lai va

doan 1p rink”

€hing

| A
GLA
GUANG BA )

HOIVE TRANS THAI

Khing
Y-

Gin
QUANG BA
HONVE TRANG THA|

rh id=
ETAE T

Khéng b

1.6i (2314, 1)
“Trd lisi sai cdu hdewd
Lrang this vi wod khi
doan”

Lal (a2 1}
“Trd i 520 cdu B o8
trang (i vay Joan 15
trinh®

Khé.

Hoén thanh
thir nghigm
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G.2.3.2 Trinh tir thir nghiém "THEM VAO NHOM' / 'XOA KHOI NHOM'

Thif nghiém dugc thuc hién cho méi nhém. Balat duge thém vao nhom. Sau @6, thir nghiém hoat dong
dung ciia 1énh "HOI VE TRANG THAI DAT LA va 'HOI VE TRANG THAL'. Sau do, balét dugc xoa khdi

nhém st dung dia chi nhém.

Thif nghiém
THEM VAQ NHOW
XOA KHO! NHOM

cé
Gl HAl LAN Khong
QUANG BA -
DAT LAt aln aln
NHOM (i) NHOM (i)
HOIVE NHOM O, 7 HOIVE NHOM 8. 15
(300ms + lhdl gian dap (ng) 1
- Loi (2323,
e Kndng B 1316 5ai cau hai
wié nhém*

Bém NHOM
cé
A A
)

GUI HAILAN G .
QUANG BA Thém DUT véo il Xod khdi nhom (i)
THEM VAQ NHOM (i) nhom (i) XOA KHO!NHOM ()

cin
QUANG BA
HOIVE TRANG THA! DAT LAI

G
QUANG BA
HALVE TRANG THAI DAT LAl

L& (2321,)
“Trd 6 sal cu hai vl
trang thal dat iai va
thibm vbo nhém

L& (20241}
“Trd Wi sai cu hdi v
trang thal dtt kal va
xod Khdi nhom”

Gin
NHOM (i}
HOIVE TRANG THAI

Lo (2322, 1)
“Tré i sal ciu hod vé
trang thai va thém |
v nhbm®

Khang

L8 (2325, 1)
“Tré I sl cdu hol vé
trang thil v xod khix
nhém™

Kndng 1

cé

Hodn thanh
thif nghiém

Buscthe | o | 4 | 2 | 3| 4|5 |6 |7 |89 |10[11]12]13]14]15
nghiém i
<nhom()> | 1 | 2 | 4 | 8 |16 |32 |64 128 1 | 2 | 4 | 8 | 16 | 32 | 64 | 128
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G.2.3.3 Trinh ty thir nghigm "LUU DTR LA P|A CHI RUT GON'

* Trong trinh tu thif nghiém nay, cac dia chi rat gon khac nhau dugc lap trinh sir dung dia chi rat gon lap
trinh & budc trude do. Lénh HOI VE THIEU BIA CHI RUT GON va bit dja chi rit gon clia cau tra I8i cia
lénh HOI VE TRANG THAI ciing dugc thi nghiém. Hai lénh ‘luu DTR 1a dia chi rat gon’ va 1énh & giita

ciing dugc glfi trong khoang giifa thdi gian 100 ms.

[

TR ngmsen
Lun TR I el e

Gu
aulu Bk
[ALIE

NG A
WA TR LA £ O AUIT Gan

Lée (2332, 1)
“Ted 0 san thu i
i trang thas”

G iénh 1dn thir nhat

théll gian tam ngimg > 100 ms
G 1énh 40 thr hat

théi gian tam ngimg > 100 ms

Lép trink dia chf ait gen?

GUf ténh 1n thir nhat

Gdf lénh & gitta

Gif iénh 18n thit hat
thédl gian tam ngimg > 100 ms

LAp trinh dja chi rit gon

Lébi (212%)
“Thyc i thnh & gilte iy
OTH Ly dia chi vt gon®

Budc thir nghiam | | <gia trj (i}> | <dja chi 1 {i)> sdiachi2 (i)> | <thd nghiém 1 {i)> <th{f nghiém 2 (i)>
[i} 3 quang ba dia chl rat gon 1 Khéng X0xxxxxb
1 127 dia chirdt gon 1 | dia chi rut gon 63 Khéng XOXxXXxxxb
2 31 dia chi rut gon 63 | dia chl rit gon 15 Khéng x0xxxxxxb
) 3 129 dia chi rit gon 15 | dia chi rit gon 15 Khéng X0xxxxxxb
4 30 dia chl rit gon 15 | dia chirat gon 15 Khéng x0ouoxxb
5 1 dia chi rit gon 15 | dia chi nit gon 0 Khéng X0XxXXXxb
6 255 dia chi rut gon 0 guang ba Cé K 1XXN D

102




TCVN 7674 : 2007

G.3 Trinh tu th nghiém ‘Iénh diéu khién céng suat phéng dién'
G.3.1 Trinh ty thir nghiém "hen gid'

Kiém tra tinh chinh xac ciia THO! GIAN DIEU CHINH DO SANG va TOC O BIEU CHINH DO SANG
lap trinh dudc béng cac qui trinh thir nghiém dudi day.
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G.3.1.1 Trinh tu thir nghiém 'THOI GIAN BIEU CHINH PO SANG'

Thir nghiém nay dudc thuc hién dsi vai THOI GIAN DIEU CHINH DO SANG tir 1 dén 15. Thai gian diéu

chinh d6 sang 0 (thdi gian dap (mg) dudc do theo G.1.5. St dung lénh 'DIEU KHIEN CONG SUAT
PHONG BIEN TRUC TIEP' d& diéu chinh dé sang vé MUC NHO NHAT, dén MUC LON NHAT va dén

mifc trung binh ciia dai diéu chinh dd sang va lai trg vé MUC LON NHAT. Phai do thai gian tai méi Ian

diéu chinh d6 sang. Bit 4 frong cau tra I6i cho I&nh 'HOI VE TRANG THAI' thé hién viéc két thuc diéu

chinh do sang.

Thir nghidm
Théi gean didu chinh

G HA LAN
QUANG BA
DAT LAl

che
(300ms + they gean dap Ung)

Gl
CUANG BA
LIRS 2

Trung binh =
{PHM + 254) 12

G HALLAN
QUANG BA
LA TR LA THON G DL CHINM

Boe MUC WHE MUAT VAT LY

Tinh gia tri thi nghidm

Lap trinh thot gian didu
chinh g6 sang mai

dat lai va bat dd thai gian do

al
SUANG BA
OAPG (<ge tn {k)>

881 du nhiém vu digy chinh mai

Céh
Thii g
< (t,Ji}:300 ms)?.
Khéng

cin
QuANG BA
M VE TRANG THA|

Nhidm vu difuy chinh vin thuc hign?

Khbng
o 1] <t L& (3111 ik)
gans L i) Wintng & “thén gian didu
T chinh ném ngod

L&n déu chinh 85 sang ti&p theo

Khé

Cé
Thai glan 21Eu CHINM BO SANG tifp theo
a9 (5
Ci

Hoan thanh
thif nghiém

. 11 2 3 4 5 & 7 8 9 10 11 12 13 14 15 |
tma (i) [s] | 064 [ 090127 | 1.8 | 255/ 3,6 | 5.09 | 7,20 |10,18]14,40| 20,36 | 28,80 40,73 |57,60| 81,46
to (i)fs] {078 11 | 156|220 | 3,11 |4,40 |6,22 | 8,80 |12,45(17,60|24,89|35,20|49,78|70,40(99,56
Buéc thir nghiém k 0 1 2 3
<gi tri (k)> 1 254 Trung binh 254
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G.3.1.2 Trinh tu thir nghiém 'TOC PO DIEU CHINH PO SANG'

Thir nghiém nay dugc thyc hién vai TOC DO DIEU CHINH DO SANG tir 1 dén 15. Lénh 'GIAM' dudc
12p lai v4i mot s8 1an nhat dinh n(i). S8 bude ma DUT dugc diéu chinh dugc do bang lgnh HOI VE MUC
THUC TE. Thir nghiém dugc I&p lai véi 1énh 'TANG'.

Thir nghiém
Tée di didu chinh

QU HAILAN
QUANG BA

cho
(300ms + 1ndl guan dap ing}

Gl
QUANG BA
HOLVE PHM

Boc mut val Iy nhé nhdt

Gl
DUANG BA
oTR (i}

[<hy]
QUANG BA
OTR i}

+
™ Lutvr TOC DO BIEU GHINH
GUN HAL LAN . cin
Y ey mdi e ;:“ Luy i6c d8 didu chinh mai
AL DTRLA TR 00 DRl bt UL O LA TOG D5 (L it

ol Gln
QUANG BA QUANG BA 5 S
oo LA MUC LonnmATf D81 DUT dén e Low wrdT GOl LAl MUT nkt wnar] B8 DUT dén mife nhd nhét

cha
thisi gian dip tng

Dt 58 d&m

G f8nh
GIAM

Boc MUC THUC TE Boc muc thu 14

Tinh sd buid § Tinh sd buvde S

L& (a1210
“5a) butc 19i Meh
A A5c 36 du chinh *

i (3122
“aam bt s Wnh tang
v bz d6 Sidu ehinh

8z 48 didu chinh ip theo

Ch
Hodn thanh
thi nghidm

8 9

i 1 2 3 4 5 7 10 [ 11 ] 12 [ 13 | 14 | 15

ng) | 1 2 3 5 7 | 11 | 15 [ 22 | 31 | 45 | 63 | 90 | 127 | 181 | 255

[ S, (i) | 64 | 68 | 64 | 68 | 64 | 67 | 63 | 64 | 62 | 63 | 61 | 60 | 58 | 55 | 51
[ Sp, () f 78 | 83 [ 78 | 83 [ 79 | 84 | 70 | 81 | 80 | 82 | 81 | 83 | 85 | 88 | o1
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G.3.2 Trinh ty thir nghiém 'dudng cong didu khién dé sang
" Muc dich clia cac thir nghiém nay la dé kiém tra dudng cong ldgarit diéu khién do sang.

Dé do dudng cong didu khién do sang cGia DUT, phai do su thay d6i clia quang thong dau ra clia béng
dén ndi véi DUT. Phép do dugce tién hanh bing quang k& cb dau ra analog ndi vdi may hién séng ky
thuat s6. DUT lam viéc d MUC LON NHAT trong it nhat 10 min truc khi bét dau do. Chi s6 doc cla
quang k& & MUC LON NHAT dugc xac dinh 1a 100 %.
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G.3.2.4 Trinh tu thir nghiém 'dudng cong l6garit diéu khién dé sang’

Trong thi nghiém nay, quang théng ddu ra dugc do d cac mitc cong sudt phong dién xac dinh. Gia tri

do dugc nam trong pham vi dung sai cho trudc.

Thu nghigm
duing cong legaril
didu khién 08 sang

QUANG BA
DAT LAI

cho
(300ms » thé: guan dap vmg)

GUA HAl LAN )

G
QUANG BA Bar CONG SUAT PHONG
DAPC (<mifc (ij> BIEN
Chés én dinh
sl ; 4 ;
QUANG BA Doc MUC NHG NHAT VAT LY
HAI VE PHM
3l8]
) quang théng twang d&i
e =
TiNH
Bo hieng 36
quang thing fuang 48 e ml.:’q N
cha bbng dén glid trr o e [}
L Hidu chudn thidt bi do L&i 32114
gidé tna do ;isugc "gia tri i ndm
12100 ngoai dung sai”

L Khing

Hoan thanh
thir nghiém
?.u:::é::l: mire [i} min [i] danh nghfa [i] - max [i]
1 229 40 % 50 % 1%
B 195 15 % 20 % 0%
170 7.0% 0% 15 %
4 126 20% 3.0 % 4,5 %
5 85 0,5% 1.0 % 2,0%
6 60 0,25 % 0,5% 1,0 %
7 1 >0 % 0,1 % 0,2%
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G.3.2.2 Trinh ty thir nghigm 'dudng cong didu khién dé sang: DIEU KHIEN CONG SUAT PHONG
'PIEN TRUC TIEP®

DUT dudc lap trinh véi THOI GIAN DIEU CHINH DO SANG bing 2,82 s. DUT dudc didu chinh do sang
vé MUC NHO NHAT va sau dé diéu chinh do sang I&én MUC LON NHAT b#ng cach gt cac 1énh 'DIEU
KHIEN CONG SUAT PHONG DIEN TRUC TIEP'. Buéng cong diéu khién d6 sang phai 1a lién tuc.

Thir nghiém

diéu khién d6 sang
lién we: DAPC

4

GUI HAI LAN
QUANG BA
DAT LAI

— —

cha
(300ms +then gran dap img)

cln
QUANG BA
DTR (5)
X Y
GUI HAI LAN ain ; ;
QUANG BA Lap trinh THOI GIAN BIEU QUANG BA Qfé‘U chinh do séng dEN
LWUDTRIATHOIGUAN * [ CHiNH DO SANG = 2,82 s DAPC (254) MUC LON NHAT
¥
=1} . . . chi
QUANG BA Biéu chinh do séng dén MUC s
DAPC (1) NHO NHAT
Théng bao
; “Budng cong diéu
°3": khign dé sang c6 lién
tuc khdng?"
y
Théng bao L6i 3222
"Bnrdng cong didu o “duding cong didu
Khién db sang cé lidn 9 khién dé sang
tuc khéng?* khéing lién tuc"
¥,
L&is221 . B
"duiing cong didu
khién 48 sang
khong li&n luc”
y

Hodan thanh
thir nghigm
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G.3.2.3 Trinh ty thir nghiém ‘dudng cong didu khién dd sang: TANG/GIAM'

Gl 1énh GIAM (TANG) 61 Ian véi thai gian 100 ms giifa cac 1énh diéu chinh dd sang clia DUT xudng
MUC NHO NHAT (MUC LON NHAT). Pudng cong didu khién db sang phai lién tuc.

Thir nghiém
BIEL KHIEN BO SANG

LIEN TUC: TANG/GIAM

GUn HAI LAN
QUANG BA
DAT LA
3
chi
{300ms+thoi gian dap (mg)
r I
i=0 3 .
i 1= B0 i=0
) i 1= 60
e X
7 y
GUI oid nh B
idu chinkh dd san G
S&ILNG BA 6 MUC NHO NHAT QUANG BA Didy chinh db séng
: A8 MUC L CIN NHAT
TANG
i
r
chd
100 ms chd
100 ms
3
=it s
=i+
[0 S
Coé
[ Cé
Théng bao - L 4
"Budng cong didu Théng bao
khién 40 sang b lidn "Buang cong digu
tuc khong?" khi8n d& sang cé lisn
{uc khdng?
L&i 3231
“duding cong diu L3i 3232
khién d8 sdng "duding cong didu
kha khidn dd sang
khéng lidn tuc"

Hoén thanh
thif nghiém
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G.3.2.4 Trinh ty thir nghiém 'dudng cong diéu khién dé sang: TANG THEO NAC/ GIAM THEO NAC'

DUT dugc diéu chinh d6 sang tir MUC LON NHAT xuéng MUC NHO NHAT bing cach Iap lai lénh
GIAM THEO NAC. Sau dé, diéu chinh d6 sang trd lai MUC LON NHAT sit dung 1&nh TANG THEO
NAC. Budng cong diéu khién dd sang phai lién tuc.

110

Thif nghigm
BIEU KHIEN DO SANG
LIEN TYC: TANG THEO
HAC/GIAM THEO NAC !

GU HALLAN
QUANG BA
DAT LAl

cha
[300ms +thai gian dap (mg)

Gl
QUANG BA
HOIVE PHM

i=0
s 1= (254 ~ PHM)

=
s = (254 — PHM)

v, ~
|
Gl i sl .
Bidu chinh 09 séng Bidu chinh 09 séng
QUANG BA g ot QUANG BA dn MUC LON NHAT
GIAM THED NAC TANG THEO NAC
chd chd
50 ms 50 ms
¥ .
i=i+1 =i+
Cé Cd
] ¥
Théng béo

“Buang cong dieu
khidn dé sang co lién

Thdng bio
luc khéng?”

Tralai
="ea'?

L 3241

“duiing cong dldu
khing khifn 36 sdng kihding

lign tuc™

Cb

“Buiing cong didu
khién d& sang cb lidn
G khbon?:

L&i 3242
“duiing cong diéu khidn
d6 sang khing llan o

Hean thanh
thir nghiém




G.3.3 Trinh ty thif nghiém 'cac I&nh vé cdng suat phéng dién’

TCVN 7674 : 2007

Cac trinh tu thlr nghiém dudi day ki€m tra cac Iénh anh hudng truc tiép dén cong suit phéng dién va

chua dugc thir nghiém & cac trinh tu thir nghiém khac & trudc.

G.3.3.1 Trinh tu thir nghiém 'TAT'

Lenh ‘'TAT' dugc gl dén DUT. Sau do, kiém tra Iénh 'TRANG THAI' va thir nghiém cau tra 1di cia lénh

'HOI VE MUC THUC TE' cé gia tri dang 1a 0.

(% )

GUN HAILAN
QUANG BA
BAT LA

v

chd
(300ms +thai gian dap ing)

v

Thif nghiém
TAT

an
QUANG BA

AT G tnh TAT

)

cha
thai gian déap img

¥

G
QUANG BA
HOI VE TRANG THAI

) Doc TRANG THA!

) L8331
Coé “chua t4l DUT"

/

tré M=
anxxx 1xxb?
Khong
A A

v

aln
QUANG BA
HOI VE MUC THUC TE

> Boc MUC THUC TE

1.5i 3312
“mirc thue & khac 0"

</

/

cé
¥,
G‘:‘n . 3
QUANG BA Bong nguén Iai DUT cho thir
GOl LAI MUC LON NHAT nghi¢m tiép theo
chd
(théti gian nung ndng tnic + thai
_aiﬂéip img)
Hoan thanh
thif nghigm
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G.3.3.2 Trinh tu thr nghiém 'BIEU KHIEN CONG SUAT PHONG DIEN TRUC TIEP'

Cac mirc cbng suat phong dién khac nhau dugc dat bang cach sif dung Iénh 'DIEU KHIEN CONG

SUAT PHONG DIEN TRUC TIEP'. Ham ding cila 1énh nay dudc thir nghiém béng lénh "HOI VE MUC

THUC TE".

112

Thf nghidm
didu khidn obng sust
phing didn Infc tidp

GUA HAILAN
QUANG BA
BAT LA

<]
QUANG BA
DAPC {<gla i {i

G
BIEU KHIEN MUC NANG LUONG (1)

Chey
(thai gian dap Gng + thai
glan nurg ndng tntich

<]
QUANG BA
HOLVE MUE THUC TE

Poc MUC THUC TE

L& 3321

o K “Sami O budic thi
kG BA Boc MUC NHO NHAT nghiAm !
HOI VE PHM VAT LY
Trung binh =
{PHM + 2541/ 2
Gl
CUANG BA
OTR (PHM + 1}
&
3 QUANG BA
S ;‘:" L8p trinth MUC NHD OTR (4]
LU DTR LA woe wnd kit | NHAT mar ’
ain A:N LN Lap trinh TH3! GIAN £1EU
QUANG B4 i o
z LU DTR LA THOK GLAM DVEY ittt CHINH B0 SANG 5128
GLUA
QUANG BA
DTR (253) Gr
BIEY KHIEN MUE NANG LUING (0]
N HAI LAN . 9
OUANG BA > Lap;nm MUC Lo <
TRk e ow mekt f NHAT moi DIEU KHIEN MUC NANG LUONG MASK
DAPC [255)
ithdi gian dap (ng + 2.5 2}
e i it bi dimg bdi
QUANG BA }:‘ecﬂ'iﬁochu;h od bi dimg bai
HAIVE DOKG GEN CHD BONG BEN 23 ng:
L 3322
"Mask khing ditng
Khon nhigm vu didu chinh
a6 sang”
Hoan thanh
thif nghlgm
Budc thir ool s
el g <gia trj (i}> <mirc (I}>
nghigm i gia tri (i} ]
1 0o | 0
2 1 PHM + 1
3 trung binh trung binh
4 255 trung binh
5 254 253




G.3.3.3 Trinh tu thit nghiém 'TANG'

TCVN 7674 : 2007

Lénh TANG dugc thif nghiém & MUC LON NHAT va MUC NHO NHAT. Trinh tu nay ciing thif nghiém
@& xem lénh tang bat hay tdt DUT. Cac lénh 'HOI VE TRANG THAI' va 'HOI VE MUC THUC TE' dugc

dung dé kiém tra hoat déng dung ciia lénh TANG.

Thir nghiém
Téng

Gl MAl LAN
QUANG BA
DAT LAI

4

chd
(300ms +thal gian dap dmg)

Gu
QUANG BA
DTR (253)

U HALLAN
QUANG BA
LU DTR LA MUC LEM NHAT

Gt
QUANG BA
TANG

chd
200ms

Gin
QUANG BA
HOI VE MUC THUC TE

L&p trinh MUCT LON
NHAT moi

Thir nghidm TANG tai
MUC LON NHAT

Boe MUC THUC TE

L&i 3331
“thay déi mifc thye
té tai miic idn nhat"

[e3¥]
QUANG BA
TAT

cha

thai gian dap (mg

T&t nguén cia DUT

cha
(thoi gian dap (ng + théi
gian nung néng trudc)

aln
QUANG BA
HOI VE THANG THAIL

Boc TRANG THAI

L& 3332
“Béng mirc tang”

trd It
xanx Tanh?

Cé

Khong

Gif
QUANG BA
GO LAl MUT NHG NHAT

chag
(thdi gian ddp (mg + théi
gian nung néng udc)

chd
200ms

(]
QUANG BA
HAIVE MUC KHO NHAT

Boc MUC NHO NHAT

aln
QUANG BA
HOIVE MUC THUC TE

Boc MUT THUC TE

L&i 3333
"khéng thay ddi

+ mie thue 1@ >
mife nhd nhat?

Hean thanh
thir nghiém
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G.3.3.4 Trinh ty thif nghiém 'GIAM'

Lénh GIAM dudc thir nghiém & MUC LON NHAT va MUC NHO NHAT. Trinh tu nay ciing thif nghiém dé
xem Iénh GIAM bat hay tit DUT. Cac Iénh 'HOI VE TRANG THAI' va 'HOI VE MUC THUC TE' dugc
dung dé kiém tra hoat ddng ding cla lénh GIAM.

{PHM +1 )7

thuse 4 tal mie nhd

Thir nghiém
Giam
G HAILAN
QUANG BA cha
DAT LAI théi gian dap (mg
cha .
. N ain
A00ma+thai gian da
{30 120 g0 don v0) QUANG BA
GLAM
A
aln
QUANG BA Gin
HEIVE BHM QUANG BA i Boc MUC THUC TE
HOIVE MUC THUC TE
| )
fe1¥]
QUANG BA LT
DTR (PHM + 1) mifc thuc t8 = it “khéng thay 88 mic
T>

L&i 3341
“khing thay 48i
mife thue t&"

G0l LA UG NHG NHAT.

NHAT

114

nhdt”
< Ca
Gl HAL LAN . v
QUANG BA Lap trinh MUC LON &
LUL DTR LA MUE NHO NHA NHAT mai -
G 3
Tat nguén ctia DUT
QUANG BA 2
TAT
Gth i
QUANG BA Thir nghiém tang 15N MUTC ehi
GlAM LON NHAT thési glan dap g
r ' (=]
ché QUANG BA
200ms GIAM
A G
aln : QUANG BA Boc TRANG THA!
QUANG BA Boc MUC THUC TE HOI VE TRANG THAI
HOI VE MUC THUG TE

L&i 3343
"ddng mirc gidm®

.

' : G . f ;
5 Béng ngudn lal cho DUT
aun . ) QUANG BA cho thi nghigm tidp theo
AiEEL > Dat DUT & MUC NHO GO1 LA MUC NHE NHAT

chd

ning nng tn el

{thai gian dap \.mg + thii glan

Hoan thanh
thilf nghidm



G.3.3.5 Trinh tu thir nghiém 'TANG THEO NAC'

TCVN 7674 : 2007

Lénh TANG THEO NAC dugc thit nghiém & MUC LON NHAT va MUC NHO NHAT. Trinh ty nay ciing
thir nghiém dé xem 1anh TANG THEO NAC bat hay tit DUT. Céc Iénh 'HOI VE TRANG THAI va 'HOI

VE MUC THUC TE' dugc diing dé kidm tra hoat déng diing clia Iénh TANG THEO NAC.

Thif nghiém
TANG THEO NAC

QUANG BA
DAT LAl

GUN HAILAN >

cha
(300ms +1hai gian dap (ng)

DTR (253)

el
QUANG BA

5

LUU DTR LA MUC LON NHAT

h

GU HAILAN >

QUANG BA
TANG THEO NAC

chd
théi gian dap img

3

atn
QUANG BA
HOIVE MUC THUC TE

Trd lai
=2537

GO HaAl LAN
QUANG BA

Lép trinh MUC LON
NHAT mai

Thir nghiém TANG THEO
NAC tai MUC LON NHAT

Boc MUC THYC TE

felV]]
QUANG BA
TANG THEQ NAC

chd
(théi gian dap (ng + this
gian nung nong trudc)

ol
QUANG BA
HOI VE TRANG THAI

1rd hi=
wxong 1xeb?

Khiing

Boc TRANG THAI

L&i 3352
“Béng mifc tang
theo néc®

Cé

Gl
QUANG BA
GO LAI MUT NHO NHAT

cha
(thdsi gian dap ing + th
gian nung néng trudc)

g

cin
QUANG BA
TANG THEO NAC

chd
théi gian dap ing

L&i 3351
Khin “thay d8i mite thuc
1& tai mife 16n nha

. ché
thai gian dap img

Tét ngudn cie DUT

(=]
QUANG BA
HOI VE MUC NHO NHAT

Gl
QUANG BA
HOI VE MUC THUC TE

amire thic 1 = (mic
nhd ahdl +1)7

DBoc MUC NHO NHAT

Boc MUG THUC TE

L& 3353
“sai miic thue té sau
khi tang theo niic®
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G.3.3.6 Trinh tyf thif nghiém 'GIAM THEO NAC'

Lénh GIAM THEO NAC dugc thdr nghiém & MUC LON NHAT va MUC NHO NHAT. Trinh tu nay ciing
thi nghiém dé xem Iénh GIAM THEO NAC bat hay tét DUT. Cac Iénh 'HOI VE TRANG THAI' va 'HOI
VE MUC THUC TE' dugc diing dé kiém tra hoat dong ding ciia lénh GIAM THEO NAC.

Thit nghiém

| GIAM THEO NAC
r l

GO HAI LAN chd
QUANG BA {théh gian dap ing+thai

gian nung néng trudc)

DAT LAl

Gl
cha ) QUANG BA
[300ms +hai gian ddp (ng) HOIVE TRANG THAI

s trd lesi=
GU}I. N xExk 1xxh?
QUANG BA -

HOI VE PHM

Boc TRANG THAI

Léi 3362
"Bong mife giam

Cé

theo ndc”
Khisng
Y,
G G i
QUANG BA perry P Bat DUL :r ;{;JG NHO
DTR (PHM + 1} GO LAI MUC NHO NHAT
L 4 chc',
G HAI LAN y (théil gian dap ing + thai
QUANG BA Lap trinh MUC LON qiang:'!ung n%ng?ruéc)
LUUOTR LA MUC NHO NHAT [ NHAT mai
Gl
G o QUANG BA
QUANG BA Thit nghi¢m gidm theo 1AM THEO NAC

GIAM THED NAG nie & MUIC L.ON NHAT L

chg
thai gian dap img

cha
1hai gian dap dng

sin
QUANG BA
HOVE MUC THUC TE

Boc MUT THUC TE

el Boc MUC THUC TE
QUANG BA
HOIVE MUC THYC TE

Léi 3363
"thay déi mire thye
14 tal mite nhé nhar

- milie thye 18 = .
(PHM 1) 7

Ldi 3361
“Sai mife thue 1€ sau
khi gidm thao nic”

(=]
QUANG BA Boc TRANG THAI
T4t nguén eda OUT HOIVE TRANG THAI

G
QUANG BA
TAT

L&i 3364
"B}¥dng mile giam
theo ndc”

chd -
thdii gian dap (ing

¥
G HALLAN >

QUANG BA
GIAM THEO NAC

L

Hoan thanh
thir nghiém
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G.3.3.7 Trinh tu thir nghiém 'GOI LAl MUC LON NHAT'

Ham ding cla 1énh GOI LAl MUC LON NHAT dugc kiém tra trong thir nghiém nay. Tai thai diém bat
dau trinh ty, MUC LON NHAT béing 253 dudc 1ap trinh. Lénh 'HOI VE TRANG THAI va 'HOI VE MUC
THUC TE' dugc diing dé kiém tra hoat déng dang cla iénh.

ThiT nghidm

GOl LA MUC LON
NHAT

GUN HAI LAN
QUANG BA
DAT LAl
]
(A00ms+ b glan dap ing)
r
Gl i Téi ngudn eda DUT
¥ QUANG BA
aln L TAT
QUANG BA D&l DUT d MUC NHO
DAPC (1) NHAT
A
chd

théi gian dap ing

V]
QUANG BA |
DTR (253) 2

Gin

QUANG BA Goi fal MUC LON NHAT
L GOl LAF MUC LON NHAT
GO Hal LAN )
QUANG BA L&p trinh MUC LON
WU TR LAMUCLONNAT | NMAT mal
chd
{thoi gian dap ing + thai
y gian nung néng truéc)
chd
thé gian dap Ung
[=l1)]
¥ QUANG BA Ooc TRANG THA!
Gth . i HOI VE TRANG THAI
QUANG BA Gol lai MUC LON NHAT |

GO LAI MUC LGN NHAT >

L& 3372
“Khéng hng ngudn g
mise gol lal lan nhit

chd
thi gian dép img
Cir
'y
Gl ; : cih
QUANG BA Boc MUC THUC TE QUANG BA Boc MUC THUC TE

HdI VE MUC THYC TE 11 VE MUC THUC TE

L& 2371
“sai mac thyec 14 sau khi
ol lai mifc Kn nha

183373
Kirdngdy “khing dai dén mae 6n
nhit khi dong ngusn®

Hoan thanh
thd nghiém
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G.3.3.8 Trinh ty thir nghiém 'GOI LAl MUC NHO NHAT’

Ham ding ctia lénh GOI LAl MUC NHO NHAT dugc kidm tra trong thif nghiém nay. Tai thdi diém bét
dau trinh ty, MUC NHO NHAT bing (MUC NHO NHAT VAT LY + 1) dugc lap trinh. Lanh 'HOI VE
TRANG THAI' va 'HOI VE MUC THUC TE' dudc ding 6& kidm tra hoat dong ding ciia Iénh.

Thit nghiém
GOI LA MUC NHO
NHAT

A
G HAL LAN
QUANG BA
BAT LAI

cha
(300ms +thdi gian dap (mg)

L (v ; T&t ngudn cda DUT
) QUANG BA
an TAT
QUANG BA
HOI VE PHM ;
cha
thén gian dap img
sl
QUANG BA ;
DTR (PHM + 1 z
(PHM + 1) s ‘
QUANG BA Gol lai MUC NHO NHAT
¥ GOl LAl MUC NHO NHAT
GULHAI LAN :
QUANG BA Lap trinh MUC NHO
LU DTA LA 180G N NHAT NHAT mai
' chd
(thai gian dap (mg + théi
v gian nung ndng trudc)
cin )
QUANG BA Goi lal MUC NHO NHAT i
GOl LAl MUC NHO NHAT o
QUANG BA Boc TRANG THAI
v HOI VE TRANG THAI
cha
théi gian dap img
gzt L&i 3382
1 ra lh= Khon “Kndng dang nguén &
. oo xxb? . mde goi fal nhd nhdr
QUANG BA Boc MUC THUC TE
HEON VE MUC THUC TE 2

— Gin :
1813381 QUANG BA Boc MUC THUC TE

{ ",r:i‘ Lﬂi:;? . 8’:‘1}! mI(lI:hgn_: W ;;u HOI VE MUC THUC TE
gol mie n
nhat
L4i 3383
" Cé i “khéng dat dén mic
nhd nhat khi déng
nguén”

Hoan thénh
thir nghiém
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G.3.3.9 Trinh ty thir nghiém 'BAT VA TANG THEO NAC'
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Lénh BAT VA TANG THEO NAC dudc thir nghiém & MUC LON NHAT, & MUC NHO NHAT va khi DUT
duac tat. Lénh 'HOI VE TRANG THAI' va 'HOI VE MUC THUC TE' dugc diing dé kiém tra hoat dong

dung ctia l&nh BAT VA TANG

Thif nghigm

8AT vA TANG THEQ
NAC

BAT LAI

'R

GUIHAI LAN
QUANG BA

chi
(300ms+thai glan dap (ng)

[el¥)

THEO NAC.

QUANG BA Dat DUT & MUC NHG
HOVE PHM NHAT VAT LY
{va luu 88 sif dung sau
= nay)
GuU
QUANG BA
DTR {253)
GUN HAI LAN .
QUANG BA L&p trinh MUC LON
LUU DTR LA MUC LON NRAT NHAT mui
SLHA:::;I ;iﬂ Thir nghidm BAT vA TANG THED
BAT VA TANG THED NAC NAC loi MUC LON NHAT
cha

thai gian dap img

Gl
QUANG BA )
HOI VE MUC THUC TE

Boc MUC THUC TE

L&i 3391
“"thay d&i thuc & tal
mile lin nhat®

cé

Yo—
[elv]
QUANG BA
TAT

chd

hai gian dap img

Gl
QUANG BA
BAT vA TANG THED NAC

T4t ngudn cta DUT

Thir nghidm 8AT VA TANG THEO
NAC tal mire t8 ngudn cia
DuT

[

chd
{thal gian dép img + hai
gian nung ndng trutic)

Gln
QUANG BA
HOI VE MUC THUC TE

Boc MU THUC TE

L&i 3392
“aa e B 16 say ki
(8] rigguain i ks bt
v 13ng theo nic”

Gl
QUANG BA
HOIVE TRANG THAI

Doc TRANG THA!

L& 3393

“Khdng déng ngudn &

e bt va lang thea
néc”

<]V}
QUANG BA
GO LAI MU NHG HHAT

chd
(thsl glan dap (g + thit
gian nung néng tneic)

ain
QUANG BA
BAT VA TANG THEO NAC

chd
thdi gian dép ing

Gun
QUANG BA
HOIVE MUC THUC TE

Thi¥ nghidm BAT WA TANG THEG
NAC tal mue tat ngudn cha
ouT

Boc MUC THUC TE

LBi 3394

“sal mdre thye i sau

khi bat va tang theo
ndcr

Hoan thanh
thit nghié¢m
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G.3.3.10 Trinh tu thir nghiém 'GIAM THEO NAC VA TAT"

Lénh GIAM THEO NAC VA TAT dugc thit nghiém & MUC LON NHAT, 3 MUC NHO NHAT va khi DUT
dugc tat. Lénh 'HOI VE TRANG THAI' va 'HOI VE MUC THUGC TE" dugc ding dé kiém tra hoat déng

dung clia lénh GIAM THEO NAC VA TAT.

Thir nghiém

GIAM THEO NAC A
TAT

GUI HAI LAN
QUANG BA
DAT LAI

v

chd
(300ms +thdl glan dap (mg)

Gt
QUANG BA
HOI VE PHM

¥

atn
QUANG BA
DTR (PHM + 1)

)

U HAI LAN
QUANG BA
LU DTR LA MUC NHG NHAT

Ldp trinh MUC NHO
NHAT moi

)
)
)

Y

aih
QUANG BA
GIAM THED NAC vhA TAT

Tt nghiém GIAM THEO NAG
VA TAT tai MUC LON NHAT

)

chd
thai glan dip img

v

Ul

QUANG BA
HOI VE MUC THUC TE

Boc MUC THUC TE

Tra lai

L&i 3301
"sar mifc thue & sau
Iénh gidm theo ndc
v tit

Gth
QUANG BA
GOI LA MUIC NHO NHAT

Bat DUT & MUC NHO
NHAT

v

cha
thai gian dap (mg

v
aln

CHIANG BA
GIAM THEO NAC WA TAT

Thi¥ nghiém GIAM THEO NAC
VA TAT tai MUC NHO NHAT

120

chd
thdi gian dap ing

¥

Gl

QUANG BA
HOI VE TRANG THAI

tra 5=
xxxxx1xxb?

Doc TRANG THAI

L& 3302
“Khing tit ngudn khi
¢ 1énh gidm theo ndic
va

Gth
QUANG BA
TAT

¥

cha
thai gian dap img

¥

Gl Hal LAN
QUANG BA
GIAM THED NAC VA TAT

¥

chd
(theéi gian dap img + thai
gian nung néng tnudc)

¥

Gl

QUANG BA
HOIVE TRANG THAI

tra lgi=
w0tk 1xxb?

Tét ngudn cia DUT

Thir nghiém GIAM THED NAC VA
TAT tai murc dong nguén ciia DUT

Dac TRANG THAI

L8i 3303
“Lénh gidm theo néc
vt tat khi déng
ngudn”

[l
QUANG BA
GOl LA MUC LON NHAT

¥

chd
(thx glan dap img + thai
gian nung ndng trudc)

Hoan thanh

thif nghigm
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G.4 Trinh tu thr nghiém 'phan ba dia chi vat Iy’

Trinh tu nay thir nghiém viéc lap trinh dia chi rat gon bang phuong phap lia chon vat ly clia DUT.

Céc 1énh KHOI DONG, LUA CHON VAT LY, HOI VE BIA CHI RUT GON, LAP TRINH DIA CHI RUT
GON va KET THUC dugc ding trong trinh ty nay.

Lénh HOI VE BALAT dugc thir nghiém trong trinh tu nay vi né dugc ding d8 chi ra dat dudc lap trinh dia
phan bl dia chi vatly

G HALLAN
QUANG BA D&t DUT & trang thél
BAT LAl dat lai

ehd Co
{300me » thix glan dap dng) .
Khéng
Gl
‘chm g this gian > 108 LENH DAC BIET
LAP TRINH BItA Chl RUT GON (1)

S HAlLAN ) co

chi rut gon.

ain
LENH DAC BIET
HOLYE BIA CHI RUT GON

chon DUT ?

Xod dja chi' nit gon

OUANG BA Foit
LU DTR LA BJA CH RUT GON A
- kg v I chen vil "
GUN Hal LAN #
LENH BAC BIET B4t lénh KHOI DONG
KHEN BONG (D)

Thi¥ nghiém viéc l&p
trinh diac chf t8t

L&i 4003
. “Lép tinh dia chi it gon
khéng dar”

I NGi laf {cAc) bbng dén

Gl
LENH DAC BIET D3t DUT & ché dé lya
LUA CHON VAT LY chon vat Iy

Gl
LENH DAC BIET
HOIVE BIA CHE RUT GON

chon DUT ?

L 4000
DUT dutde chon tai liss
bl diu thar nghidm™

Ve
noi lal
(céc) bong dian
ahd

[thidi gian J4p (g + théx gian nung
nbog inse)

: G
Khéing ndi (céc) bang LENH DAC BIET
dén e Ia chon DUT LUA CHON VAT LY

Xod lénh lua chon val iy

Khang nai
céc) bing dén

oln
LENM DAC BIET
HOIVE BIA CHl RUT GON

chon DUT ?

LA 4004
“Lénh Tsa chan vl
khdng xod vide ia chan®

QUANG BA Dimg ché db dinh dia chi
KET THOG

aln
QuANG BA.
DTR (258)

LU OTR LA 814 CHERUT GON

G HA LAN ) N
QUANG BA Xod dia chi mit gon

Hoan thanh
thir nghiém
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G.5 Trinh ty thir nghiém "phan bé dia chi ngiu nhién’

Cac trinh tu dudi day thir nghiém céac lénh ding cho phan bé dia chi ngau nhién.
G.5.1 Trinh tu thi nghiém 'KHOI DPONG/KET THUC'

Cac Iénh KHOI DONG va KET THUC ciing nhut 15 min khdi dong bd hen gid dudc thif nghiém bng cac
trinh tu du6i day.

G.5.1.1 Trinh ty thir nghiém 'KHOI DONG: bé hen gi& 15 min'

Trinh tu nay thir nghiém hoat déng diing cia bé hen gig 15 min. Lénh KHO!I DONG duoc an dinh dia chi
cho tat ca cac balat (byte thir hai 1a 0x00).

Thi nghiém

Khai ddng: bd hen
gia 15 min

GUN HAILAN

CUANG BA

BAT LA

9
e cha B hen gid khdng dugc hét thal han
(300ms + i glan dap (mg) 13 min treng giai doan nay
A 4
Gin aln |
y i ?

LENH DAC BIET Dimg qui trinh déc bidt LENH DAC BIET hdi xem DUT vén dang khdi déng
KET THUC HOVE BIACHl RUT GON

G
LENH BAC BIET
HON AE DA CHE RUT GON

> Cdn bd qua cdu hdi

L& 5113
Khai “Hét théi gian qua
sdm*”

cb cAu trd
13 khéng?
Cod

e
L&i 5111 v
"Qui trinh @3¢ biat ché B84 hen gi¢ phdi hél thai han trong
khéng dimg" 4 min glai doan nay
GE‘:” oACBET hdi xem DUT vidn dang khdi dong?
g LENH DAC BI
Eé:z: I:.;ggIFT G Ignh KHOI DONG dén DUT HOHVE DRA CHI RUT GON
KHOI BONG (0) (khdi dng b hen giés 15 min)
. L&is114
e DUT d3 khdi dong chua? 6 cau trd cs “Hét thoi gian qua
LENH BAC BiET (DIA CHI TIM KIEM = BiA CHI 18 khéng? mubn”
HOYVE B4 CH ADT GON NGAU NHIEN sau khi DAT LA :
Khéng
: L&i 5112
el Khong "Khéng thé khéi ’ Dimg qui trinh dac higt
ldi khdng? déng" GU ;
i LENH DAC BIET
KET THUC
ch ]

Hoan thanh

thir nghigm
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G.5.1.2 Trinh ty thir nghiém 'KET THUC'
Lénh két thuc dudgc thir nghiém bang trinh tu thir nghiém duéi day.

Thir nghiém

KET THUC

A 4

GUN HAILAN
QUANG BA
DAT LAl

h
. chi
(300ms+théi gian dap (g}

Dimg qui trinh ddc biéi

G
LENH DAC BIET
KET THUC
GUI HAILAN .
LENH BAC BIET G lgnh KHOI BONG dén DUT
KHCI DONG (0) (khdi déng b hen gids 15 min)
[elvi] ;i . 5
LENH DAC BIET DUT c6 khdi déng khéngs
HOI VE B1a cHI RUT GON
Ldi 5121

I
[V ]] L i
LENH DAC BIET Gui lénh KET THUC
KET THUG
feli] = ¥ z
DUT c¢& van dang khdi dong khéng?

LENH DAC BIET
HOI VE DiA CHI RUT GON

©6 clu tri : L&i 5122
161 khong? Cof “viee nh?_dgng khang
img*
khéng

Hoan thanh

thit nghiém
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G.5.1.3 Trinh tu thir nghiém 'KHOI DONG: dia chi rat gon’

Trinh tu nay thir nghiém hoat déng dung cla lénh KHOI BONG, an dinh dia chi cho DUT ¢6 dia chi rat

gen xac dinh.

Thir nghigm

KHO! DONG: DIA
CHIRUT GON

GUN HAILAN L
GQUANG BA s
| -, Py .,
ATLA LENH DAC BIET Haoi xem DUT co khoi
I VE Dua CHl RUT GoM dong khdng?
chdt

1300ms»thor gian dap ing) L&i 5132
Il
“thue hedn lénh khin
ddng dinh dia che
eho DT ma khdng
<t dia chi rit gon®

2]

chcautrd
181 khing?

Ca

G ; ; tri i 3
LENH DAC BIET Ditmg qui trink dac bigt knéng
KET THOC k b
Gl . L "
i LENH DAC BIET Dumng qui frinh dac biét
: KET THUC
<]
QUANG BA
TR {3}
L ]
G HALAN Gui lénh KHOI DONG dén
! LENH DAC BIET DUT voi dia chi rit gon 1
S—— KHOI DANG (3)
e Lap trinh dia chi' 1
LU OTR LA BA CHERUT GOM
r
Gt . .
i LENH DAC BIET Haoi xem DUT co khai ding
5 } 11 VE DI CHEAUT GON khéng?
GOl HAI LAN G ténh KHOI DONG dén "9
LENH DAC BIET OUT vai dia chi rit gon 2
KHOT BANG (5) {phdi dudc b qua)
L& 5133

cfh cu trd,
1ai khéng?

"khéi déng DUT
sai dia chi rut gon®

ath
LENH DAC BIET
Wi VE i CHl RUT GON

Héi xerm DUT co khdi
d(}ﬂg khfmg? ChH

eV} i ;
£6 cau iri L& 5131 LENH DAC BIET GOt feRhET THIG,
e ;m;‘n; co "khéi déng DUT KET THUC
sai dia chi rut gon*
khéing y
he— cin
QUANG BA
P DTR (255}
LENH DAC BIET ~ Dimg qui trinh ddc bigt
KET THUS
3
i Hal LAN .
AUANG BA Xoa da chi riit gon
: LU OTA LA Bla CH RUT GON
GO HAI LAN Gii Iénh KHOE DONG dén
LENH DAC BIET DUT khéng cé dia chi' rut
KM DONG (5) gon (phdi dugc bé qua)
Hoan thanh
thif nghiém
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G.5.1.4 Trinh tu thir nghidm 'KHOI DONG: khéng cé dia chi rat gon’

Trinh tu nay thir nghiém hoat dong dung cda lénh KHOI BONG, &n dinh dia chi cho DUT khéng cé dia

chi rat gon.

Thit nghiém
KHYI BONG: KHONG

c¢ Bia CHI RUT GON

GUN AT LAN
QUANG BA
BAT LAI
3
chi
{300ms +ihai gian dap {ng)
o D6 [ trink dac biet
LENH DAC BIET g qui nhdde e
KET THUC
y
aln
QUANG BA
DTR (258)
¥
GO HAL LAN
CQUANG BA Xoa dia chi rit gon
LLA DT LA BjA CHERUT GON
G0 HATLAN G lénh KHOI BONG dén
LENH DAC BIET DUT khéng c6 dia chi rut
¥ KHOI BONG (255) gon
G HAI LAN G fanh KHOI BONG dén
LENH BAC BIET DUT vdi dia chi rit gon 2
KHGI BONG (5) (phai dude bé qua) Y
féﬂH DAC BIET HGi xerm DUT co khdi
v i ol RUT Gon déng khong?
cth .
LENH DAC BIET Héi xem DUT ¢ khdi
CHIRLS di khéng?
HEX VE E1A CHl RUT GON Gng g e
“khdng thue hidn Knh
£b odu trd, Khingiel khti déng dinh dia chi

Wi héng? che DUT mé kndng co

dia chl rit gon”

LGi 5141
“thufc hién lanh khai
déng dinh dia chi
cho DUT cb dia chi
10l gon®

o6 chu trd
Il khisna?

cé Co

elV ]

khdng H A J
LENH DAC BIET Dimg qui trinh déc bigt
KET THUC
i i 3
LENH DAC BIET Dimg qui trinh dic bigt
KET THUG

A
Hoan thanh

thif nghigm
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G.5.1.5 Trinh ty thir nghiém 'KHOI PONG: théi gian tam ngimg 100ms’

Trinh ty nay thit nghiém hoat ddng dung cia lénh KHOI BONG, an dinh dia chi cho DUT cb dia chi rat
gon xac dinh. Trinh tu nay thit nghiém bo hen gid ddi voi thoi gian tam ngimg nay.

Thit nghiém
KHOI BONG: thdr gian

tam ngimg 100 ms

GUI HAI LAN
QUANG BA
BAT LAl

chd

{I00ms+then gian dap ing)

s

LENH DAC BIET Dimg qui trinh dac biét
KET THUC

[elV] " L
LENH BAC BIET G flénh KHOI BONG Idn th nhét
KHOT BONG (0)

|

ché ‘ Thdi gian tam ngimg

150 ms
cin

LENH DAC BIET
KHEI BONG (0)

!

ehdl Thai gian tam ngimg
150 ms

.

LENH DAC BIET DUT co khai ddng khéng?
HOI VE BlA CHI RUT GON

Gdii i&nh KHOI ©ONG Ién thir hai

L3i 5151
©d cAu ird i o *thutc hidn lenh Khén
khng? d déng vai lhéi gian tam
ngimg > 100 ms”
khing
%
Gt : ; ;
LENH DAC BIET Dimg qui trinh d&c bidt
KET THUC

Hoan thanh
thir nghiém
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G.5.1.6 Trinh tu thir nghiém 'KHOI DONG: Iénh & giira'

Lénh KHOI DONG phai dudc nhan hai 1an trong 100 ms trudc khi dudc thuc hién. Khéng cho phép co
lenh nao khac chen vao gilfa, néu cé thi phai bd qua ca 1énh KHOI DONG va 1énh nay. Trinh ty thir
nghiém nay kiém tra hoat ddéng ding ctia DUT trong trudng hop nay. Ba lénh phai duge gl trong thai
gian 100 ms.

Thi nghiém
Khdi déng: lénh &

gilta

G HAL LAN felv] . .
QUANG BA QUANG BA Dec MUC THUC TE
BAT LAJ HOIVE MUC THUC TE
chi 3
L& 5162
. dap (m
(300ms + thési glan dap (ng) i s i W g

giua"

G
LENH DAC BIET
KET THUC

Dimg qui trinh dac bigt ¥

e
LENH DAC BIET Gui lénh KHOI BONG
[in KHO BONG (0) 1an thir nhat
LENH DAC BIET G 1gnh KHOI BONG
KHOI DONG (0) 18n thir nhét
sgleu 5 Lénh & gitra phan bé dia chi
G . GOI LAl MUC NHO NHAT | ©ho DUT khéc
QUANG BA Lénh d gilta
GOl LA MUC NHO NHAT
]
LENH BAC BIET G lénh KHOI DONG
Gin KHOI DONG (0) 1én thir hai
LENH PAC BIET GUA lénh KHOI BONG
KHEN DONG (0} lén thir hai
cha Chd trong thai gian
150 ms tam ngimg
chd Cha trong thdi gian
150 ms tam r?g‘th?g
(<1} —
LENH DAC BIET DUT c6 khdi déng khong?
; ' HOIVE DIA CHI RUT GON
o DUT c6 khdi dong khong? .

LENH BAC BIET
HOIVE BIA CHIRUT GON

L& 5183
"khong thue hign 1&nh
Kkhal dong cb idnh &
glifa dn dinh dja chi

ot cdu trd 161 “hue I;:;“:J :Gsr:h Khéi cho DUT khaz”
khong? ca déng cb lanh & giira® Cé
Yo
khéng
Ye V)]

LENH BAC BIET Dimg qui trinh déc biét

aln . ) KET THUC
LENH DAC BIET Dimg qui irinh dac bidt
KET THUC
cha
thai glan dap (mg
I Hoan thanh
thif nghigm
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G.5.2 Trinh ty thr nghiém 'NGAU NHIEN'

Chic nang, cac gia tri dat lai cta dia chi ngiu nhién va bd nhd luu gilt ding cho dia chi ngau nhién
dugc thir nghiém theo cac trinh tu dudi day.

G.5.2.1 Trinh tu thir nghiém 'NGAU NHIEN: céac gia tri dat lai’

Hoat dong dung clia lénh ngiu nhién va cac Iénh HOI VE DIA CHI NGAU NHIEN (H), HOI VE DIA CHI
NGAU NHIEN (M) VA HOI VE BIA CHI NGAU NHIEN (L) duoc thif nghiém.

Thir nghiém

HGAU NHIEN! CAC GIA
TR DAT LAI

cha
(300ms + thai glan dap img)

cin nigudn i
) Boc BA CHI NGAU NHIEN (H)

QuANG BA
HOIVE BIA CHI NGAL NHIEN (H)

(<lv]]

] Boc OIA CHI NGAU NHIEN (M) oy
HOIVE BIA CHI NGAU NHIEN (M) QUANG BA Doc BIA CHI NGAL NHIEN (H)
HOIVE DLA CHI NGAL NHIEN (H),
G
Ukl HA ) Boc DIA CHI NGAU NHIEN (L) — Y
101 VE DIA CH NGAU NHIEN (L) QUANG BA Boc DA CHI NGAU NHIEN (M)
HOLVE B1A CHI HGAL MHIEN (M)
LA 5211 ‘
Khéng “Sal dia chl_ nghu nihidn i
Eau khi 431 l3i" atikiai Boc Bia cHI NGAL NHIEN (L)
HE! VE DiA CHI HGAU NHIEN (L)

L&i 5213
: - mggmdd ca “Bia chi ngdu nhign
U HA L nhidn? Khiing s trong bd nik
LENH DAC BIET Khéi dong DUT I g "
KHOI DONG [0
‘ Khéng
e
GO HAL AN ia chi' 1
LENM DAC BIET Tao dia chi' ngdu nhidn mai - -
NGAU HHIEN SHNAIL
QUANG BA
DAT LAY
r
cha
{300ms + thai glan dap (mg)
cin
QuANG BA ) Bec DA CHINGAU NHIEN (H) ==
1O VE BIACHI NGAU NHIEN (H) QUANG BA Boc BIA CHI NGAL NHIEN (H)
* HOIVE D1a CHI NGAU NHIEN (H)
G
OUANG BA Boc DIA CHI NGAU NHIEN (M) :
Gin
HOH VE Bia CHENGAL MHIEN () QUANG BA Doe B1A CHI NGAU NHIEN (M)
v HOIVE B1A CHI NGAU NHIEN (M)
o
GukiicEk ) Boc BiA CHI NGAL NHIEN (L) =
HOI VE DIA CHI NGAL NHIEN (1) ooy Y Boc BYA CHI NGAL NHIEN (L)
HOI VE BIA ol NGAU NHIEN (L) '

L3 5212
“khang tao ra dja &hi
nglu nhign mai

Céd

L&i 5214

dia chi ngBu nhién
=FF FF FF?

i chi nglu nhidn ; “Hving 051 lai i
I > ssiaf sgiote o
Sai
* Co
LA

Gin
LENH BAC BIET
KET THUC

Hodn thanh
thil nghiém
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G.5.2.2 Trinh tu thir nghiém ‘NGAU NHIEN: thai gian tam ngimg 100 ms'

Lénh NGAU NHIEN phai dugc nhan hai 1dn trong 100 ms trudc khi thyc hién. Cac trinh tu nay thi

nghiém bo hen @it trong thdi gian tam ngimg nay.
Thif nghidm !
( NGAU NHIEN: thei gian)
tam ngimg 100 ms

GO HATLAN >

QUANG BA
DAT LAI

v

] cha
(300ms + thai gian ddp img)

G HAY LAN
LENH BAC BIET
KHEI BONG (0)
i ; '
LENH DAC BIET Gif lénh NGAU NHIEN
NGAU NHIEN 1&n thir nhéat
[ ch/1sms Thai gian tam ngimg

Y

cin
LENH PAC BIET
NGAU NHIEN

v

L chs 150 ms l
ain .
QUANG BA Boc BjA CHI NGAU NHIEN

G iénh NGAU NHIEN
14n ther hai

HOIVE BIA GHINGAU NHIEN (H) (H)
Gl .
QUANG BA Doc DIA CHI NGAU NHIEN

HOIVE BIA CHI Nc.Au NHIEN (M) (M)

Gin
QUANG BA
HOI VE BIA CHI NGAU NHIEN (L)

Boc BIA CHI NGAU NHIEN
(L)

. L& 5221
9ia chi ngd nhien = . “thyc hién véi this gian tam
ngimg > 100 ms"
co
Ya
F

[elv]] . i
LENH DAC BIET GUi lgnh KET THUC
KET THUC

Hoan thanh
thif nghigm
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G.5.2.3 Trinh tu thir nghiém 'NGAU NHIEN: I&nh & giira'

Lénh NGAU NHIEN phai dudc nhan hai Ian trong 100 ms trudc khi duge thuc hién. Khdng cho phép c6

lenh nao khac chen vao giita, néu co thi phai bd qua ca 18nh NGAU NHIEN va 1énh nay. Trinh tu thir

nghiém dudi day kiém tra hoat déng dung clia DUT trong truéng hdp nay. Ba Iénh phai dudc gui trong

thdi gian 100 ms.

Thir nghiém
NGAU NHIEN: 18nn &
gitra

k4

ol HAT LAN )

QUANG BA
DAT LAI

cha
300ms + Lhal gian dap n.

J&

G HALLAN
LENH BAC BIET
KHEN BONG (0)

]
LENH DAC BIET
NGAU NHIEN

—

<]
CUANG BA
GO LAT MUC NHO NHAT

]|
LENH BAC BIET
NGAU NHIEN

G 16nh NGAU NHIEN
18n thir nhat

Lénh d gilia

Gof lénh NGAU NHIEN
14n ther hal

Gtn
QUANG BA

HEIVE Ba cHl NGAu NHIEN (H}

) Boc BIA CHI NGAU NHIEN (H)

Gth
QUANG BA
KOl VE DA cH NGAU NHIEN (M)

) Boc DIA CHI NGAU NHIEN (M)

G
QUANG BA
HOIVE Bta GHI Nohu NHIEN (1)

) Boc BjA CHI NGAL NHIEN (L)

g ohi nydu nbdn
=EF FF FF?

L& 5231
“Wnh nglu nhidn thye
hkn v&i Knh O gida”

BPoc MUC THUC TE

L&i 5232
Kb " Thise hi-éﬂ‘iéﬂh ngau
! nhién o gita”
cs
¥,
Gl Hal LAN
QUANG BA
BAT LAI
chal
[ [300ms + thai gian dip ng) |
sl
LENH DA BIET Gof lénh NGAU NHIEN
NGAU NHIEN 1dn thr nhét
G s " '
o Lénh d gitta &n dinh dia chi
GOI LAI MUC NHO NHAT cho DUT khéc
Gn
Gif lanh NGAU NHIEN
LEN oAC aer i thi el
NGAU NHIEN
[ chd 150 ms ]
o Boc BIA CHI NGAU NHIEN
QUANG BA H
HOIVE BIA CHI NGAU NHIEN (H) {H)
e IR Poc BIA CHI NGAU NHIEN
HOVE DA CHI NGAL NHIEN [M) M)
<]

QUANG BA
HOI vE A CHI NGAU MHIEN (L)

) Boc DA CHI NGAU NHIEN

130

dia ohl nghu nhvién
» FF FF FF?

Khing

L8i 5233
"lénh ngau nidn
khong thue hign vai
Hinh 4 gilta &n dinh
dia chi cho DUT
khac®

cln
LENH DAC BIET
KET THUG

GUf lenh KET THUC
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G.5.3 Trinh tu thir nghiém SO SANH/HUY BO'
Hoat dong dung clia lénh SO SANH va lénh HUY BO dudgc thir nghi@ém bang céc trinh tu dudi day.
G.5.3.1 Trinh ty thir nghiém 'SO SANH'

Hoat ddng dung cla 1&nh SO SANH dudc kiém tra bing thit nghiém nay.

Thif nghiém
50 SANH

GO Ha AN
auAnG BA
BAT LAI

cha
(¥3ma + (nin glan dép Ung)

GO Hal LAN

:E_nu BAC BIET Khdl dong DUT
KHd BONG )

Gl sl Lis e
LEMR DAC BIET Tao dia ch
NAu NHIEN ,,ggu nhién mai

i
QUANG B ) Boc an an
H& vE BA cHl Naku MiEw ) BlA oH NGAU NHIEN {H) :;E::;::u:;sy ténh TiM KIEM B4 Ch‘fm]mdi
e Boc :
:gl vé ;u\ CHE NGAU KHIEN iM] BIA CHI NGAU NHIEN (M) Lg:»:n BAC MET G <
SEARCHADDM (<a{k]>} 18nh TiM KIEM 818 CHT (M)mdi
ol
Boc
QUANG BA
N B e OJA CHI NGAL NHIEN (L) pen el
e si':,::fg’u’f:‘.!.,,, 18nh TIM KIEM 814 CHT (Limai
1 = DJA cHI NGAU NHIEN H)
y = 0A CHI NGAU WHIEN (M) Gl
& = PIA CHTNGAY KHIEN (1) LENH BAC BIET Thif nghigm SO SANH
L I_SG SANA
ayhadczs e G
00 Hoke T TS v rd ki = <thiy L8i 5312,k
agridm k)>? Khon, “<doan IBi (k)>"
ch
. Buac thir nghiém tidp thea
co
L6i 5311
“tao ngdu nhidn
x&u”
ain G i
LENH DAC BIET XU Iy dimg déc bigt
KET THUC
Hoan thanh
thif nghigm
k | <r(k)> | <s(k}> | <t(k}> | <thi nghiém(k)> <doan 16i (k)>
1 X+ 1 v z Ccé Khong tra 1i tai dia chi tim kim > dia chi ngiu nhién
2 X y+1 z cb Khéng tra 15i tai dia chi tim kiém > dia chi ngau nhign
3 X y z+1 cb Khéng tra I¢i tai dia chi tim ki€m > dia chi ngdu nhién |
4 x—-1 y z Khang Tra Idi tai dia chi tim ki€m < dia chi ngiu nhién
5 X y—1 z Khéng Tra Idi tai dia chi tim ki€m < dia chi ngau nhién
6 X y z-1 Khéng Tra Idi tai dia chi tim kim < dia chi ngau nhién
7 X y z Céd Khéng tr&'1di tai dia chi tim kiém = dia chi ngéu nhién
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G.5.3.2 Trinh tu thif nghiém 'HUY BO'

-Kté’m tra hoat dong dung chia l1énh HUY BO béng thif nghiém nay. Lénh KHO! BONG khong dugc dat

lai qua trinh so sanh, néu cb thi viéc kich hoat lai bd hen gid khdi déng sé lam nhiéu qua trinh tim ki€m.

Viéc nay cing dudc thlf nghiém trong trinh tu nay.

ch

Khéng

“tag nhban
£

Thir nghddm
by b

Tao dia chi

Khdi déng DUT

ngdu nhidn m

Bpc
Ba CHI NGAL NHIEN (M)
Boc
YA CHI NGAU NHIEN (M)

Boe
BIA CHI NGAU NHIEN (L)

Ditng cac qui Irinh dac biée

Khdi ddng DUT

dat lai qui trinh so sénh

G ’

Hanh TIM KIEM BIA CHI (H) ma
G

Ignh TIM KIEM (A CHI (M) mai

Gov
1énh TIM KIEM B{A CHI (L) mai

1 Thit nghiém HUY BO

Gin
Mani tim kifm dia chi (H) moi

G
1nh T KIEM B1A CHI (M) mai

G
Ianh TiM KIEM DIA CHI (L) mai

Thue hibn HUY BO?

Hodn thanh
thif nghid

: <thi bl
k| <rtki> | <stki> | <UK> | ohismig> - o eenld e
1 x+1 y z cé Thuc hién 1énh huy bé'tai dia chi tim kifm > dia chi ngau nhién
12 X y+1 z Co Thuc hién lénh huy b tai dia chi tim ki€m > dia chi ngau nhien

3 X y z+1 Co Thuc hién 1&nh huy bo tai dia chi tim kifm > dia ¢hi ng&u nhién

4 | x-1 y z Cé Thuc hién [énh huy bd tai dia chi tim ki€m < dia chi ngau nhién

5 X y—1 z cé Thuc hién I&nh huy bo tai dia chi tim ki€ém < dia chi ngau nhién

6 X y z-1 Cé Thue hién |énh huy bo tai dia chi tim kiém < dia chi ngau nhién

7 X y z Khéng Khéng thuc hién I&nh huy bo tai dia chi tim kigm = dia chi ngau nhién
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G.5.4 Trinh ty thir nghidm "LAP TRINH/ KIEM TRA/ HOI VE BIA CHi RUT GON'

Kiém tra hoat déng ding clia cac 1énh LAP TRINH BIA CHI RUT GON, KIEM TRA DIA CHI RUT GON

va HOI VE PIA CHI RUT GON béng cac trinh tuy thif nghiém dudi day.
G.5.4.1 Trinh tu thir nghiém 'LAP TRINH BIA CHIi RUT GON'

Thif nghiém hoat dona dina clia 1énh LAP TRINH BIA CHI RUT GON.

Thif nghigm
14p trinh dla chi nit

Xod BIA CHIRUT GON

© ding cdc qui lrinh
dic bis!

o
LEsstDAC BIET
SEAACHACOH (<r{k}=]

Khdi dang DUT a0
T8 TIM KIEM BIA CHI (H) me

G
T8nh TIM KIEM BIA CHI (M) moi

Tag dis chi
ngiu nhidn mi

an
L DAC BT
SEARCHACOL (=1(k}=}

Gy
1nh TIM KIEM BIA CHI (L) moi
Tinh dis chi it gon

Lap trinh dia chi nit

Boc
A CHI NGAL NHIEN [H)
gon mdd

H&i xam cb dat dugc

-]
Dia ehi 1A
iy vide kg trinh khong?

b vE BALAT

Boc
DA CHE NGAL NHIE N )

LAi 5412,k

Boc
oA CHI NGAU NHIEN (L
“<doan il (k)"

Kok DA CHI RUT GON

Ldi 5411
“tao nghu wdn
il

Ditng che qur frink
dic bidt
k| <rig> | <s(k)> | <t(k)> nah‘;;::'(kp . <doan 13i ()>
1| x+1 y z Khéng Thuc hién Iénh tai dia chi tim ki€m > dia chi ngiu nhién
2 X y+1 z Khong | Thyc hién Iénh tai dia chi tim kiém > dia chi ngdu nhién
31 x . y z+1 Khéng Thuc hién Iénh tai dia chi tim kiém > dia chi ngdu nhién
4 | x-1- ¥y z Khéng | Thue hién Iénh tai dia chi tim kiém < dia chi ngau nhién
5 X y =1 z Khéng Thuc hién 1&nh tai dia chi tim kiém < dia chi ngau nhién
6 x Vi z—-1 Khéng . | Thuc hign I&nh tai dia chi tim kiém < dia chi ngau nhién
7 x y z Cb Khéng thuc hién 1&nh tai dia chi tim kiém = dia chi ngdu nhién
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G.5.4.2 Trinh ti thir nghiém 'KIEM TRA DIA CHIi RUT GON'

Thir nghiém hoat déng ding chia Iénh ‘KIEM TRA BIA CHI RUT GON'

134

Thyr nghiém
KIEM ThA A CHI RUT GON

GUI HAI LAN
QUANG BA
DAT LAl

¥

chd
(30ms+ihi gian dap img)

i

GUI HAI LAN
LENH BAC BIET
KHO OONG (0}

ely]]
QUANG BA
DTR {71}

GO HAI LAN
QUANG BA
LU DTA LA 814 Chi RUT GON

Gl
LENH DAC BIET
wiEN TRA BlA CHI RUT GOM (5}

Khdi déng DUT

Lép trinh &1A CHIRUT GOw 10

Bia chf clia I8nh xiéu TRA BIA
cHi RUT GON nhd hon lénh pia
cHl rUT GON clha DUT

LB 5421
“Ird 0k Lk Winh kigm ira
dia chi rit gon nhd hdn
tnh dia chi 1t gon
cla DUT"

& Lénh BIA CHI RUT GON cda DUT
nhd han dia chi cda lénn KIEM TRA

LENH DAC BIET ByA CHI RUT GON

KIEM TRA DA CHE RUT GON (5) :

L&i 5422
“trd i La Kenh dia ohi
rul gon edis DUT nhd
hon 1&nh ki€m ira dia
chi rit gon™

cin Dja chi cda 8nf KiEm TRA
LENH BAG BIET B4 CH RUT GON bang lénh
. | KiEW TRA DIA CHT RUT GON (5) YA CHI RUT GON cla DUT

L&i 5423
“khbng tré idi tai linh
dia chi rit gon biing |
Ienh kifm ira dja chi
it gon eda DUT"

y 48

aln
QUANG BA
DTR {21)

GUI HAI LAN .
QUANG BA Xod DA CHIRUT GON
LU OTR LA DIA CHI RUT GON

eV ] »
LENH DAC BIET Dimg DUT
KET THUC

Hoan thanh

thif nghiém
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G.5.4.3 Trinh ty thir nghiém "HOI VE DJA CHi RUT GON’

Thif nghiém hoat déng ding cbia lénh 'HOI VE DIA CHI RUT GON'.

Thir nghiém
hdi vé din chi rol gon '

OTR (37}
-
GUA HA LAN
Y Lap trinh )
\WUDTR Ao cHRuToon [ B CHIRUT GoN = 13
Dimg céc qul lrinh
dac bigt
G HAL LA . 2
SH BAC BIET i T
;fﬂdu e Khai ddng DU

Gt

Gin
Lemiohs BeT FAnh TIM KIEM BIA CHI (H) mdi

SEARCHADDH [=rfkp)

G
LENH DAC BIET
SEARCHADDH {<s{kj>)

Gin )
1anh TIM KIEM BiA CHI (M) mai

ain
LENH DAC BIET

G
SEARCHADDH (<k)>} 1&nh TIM KIEM E1A CHI (L) mai

G A LAN
LEWH DAC BIET
nGhU NHIEH

Tao dia chf
ngdu nhign

Gl

ol

GO
QUANG BA
MOk vE DA CHE RGAU HHEH ()

CUANG BA
HOIVE A CHl ROAU NHIEN (W)

GUANG BA
HOIVE B chl wodu rigu g

Boc
oiaculucAy

014 oMl NGy

a +DIA CHI NGAL NHIEN )
y = B1a CHI nak NHIEN (u)
2 .= BjA CHI NGAL NHEEN (L}

3.y hogc 1 = Qaod
nobe GxFET Khang

ch

L3 5431

“tac nghu nhign

xfu”

Boc
BiA CHi NGAU NHIEN (L)

Thir nghiém ignh

Gl
£ E g
e g HOI VE 1A CHIRUT GON

HOIVE BiA CHI RUT GON

mai

NHIEN (H)

NHIEN (5

aldn
QUANG BA
DTR 27}

GE MM LAN
QUANG BA
LLAJ OTR LA Bta, GHl RUT G0N

]

) Xo4 DIA CHI RUT GON

ThiF nghiém l&nh

o
Lgmn._u: IgT
H Hdi vé dia chf nit

vE Bya cHl ROT GON

Ly 5433
e 178 1 khdng phai
14 'mask’ ady OUT
<& dia chi it

Dimg cée qui trinh
diic bigt

alh
LENH BAC BIET
KET ThdC

<th N
k | <rg> | <s(> | <tl0> | m;::'(kp <doan I13i (k)>
1] x+1 y z Khéng | Tra Idi tai dia chi tim kiém > dia chi ng&u nhién )
2 X y+1 z Khéng | Tra Ioi tai dia chi tim ki€ém > dia chi ngdu nhién
3 X Ly z+1 Khéng Tra |gi tai dia chi tim kiém > dia chi ngiu nhién
4 | x—1 y z Khéng Tra I0i tai dia chi tim kiém < dia chi ngau nhién .
5 X y-1 z Khéng Tra 16i tai dia chi im ki€m < dia chi ngdu nhién
[ X y z-1 Khéng Tré 161 tai dia chi tim kiém < dia chi ngau nhién B
7 X y z 27 Khéng tra I8i tai dia chi tim ki€m = dia chi ngau nhién
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G.5.4.4 Trinh ty thif nghiém 'DIA CHI TiM KIEM : gia tri dat lai'

Thir nghiém kiém tra gia tri dat lai ctia DIA CHI TIM KIEM.

Thir nghiém
BiA cHI TIM KIEM:
GIA TR| DAT LAl

y
cOn HAI LAN
QUANG BA
AT LAI

chd
(300ms + thai gian dap ing)

v

GUIHAILAN
LENH DAC BIET
KHOI BONG (0)

aln
LENH BAC BIET
SEARCHADDH (16)

ctn
LENH DAC BIET
SEARCHADDM (32)

cln
LENH DAC BIET
SEARCHADDL (64)

)

G HAI LAN
QUANG BA
BAT LA

¥

chd
(300ms + i gian dap dng)

v
Gln
LENH PAC BIET
S0 SANH

cb cAu trd
1&i khdng?

Dat lai DUT
(Dja chi ngéu nhién = FF FF FF)

Khdi dong DUT

G I18nh TIM KIEM BIA CHI (H) mai

Gar 1énh TIM KIEM BIA CHI (M) mdi

Gt 1énh TIM KIEM BIA CHI (L) mdi

Dt lai Iénh DA CHI TiM KIEM

DIA CHI NGAU NHIEN béng BI1A CHI
TiM KIEM

Lol 5441
"Khéing dat lai dia chi

R
e tim kigm™  »

atn
LENH DAC BIET
KET THUC

Hoan thanh
th nghiém
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G.6 Trinh tu thir nghiém 'Céac cau hdi va cac Iénh du trir

Cac trinh tu dugi day thir nghiém hoat ddng diing ctia cac Iénh chua dugc thit nghiém & mét trinh tu nao

trong cac trinh tu thir nghiém trong tiéu chuén nay.

G.6.1 Trinh tu thi nghiém 'cac cau hoi’

Thir nghiém hoat déng dung cda cac lénh HOI VE KIEU THIET BI, HOI VE SU €O BONG BEN, HOI
VE VIEC DONG NGUON CHO BONG DEN, HOI VE GIO! HAN LOI va HOI VE sU €O NGUON bing

cac trinh tu dudi day.

G.6.1.1 Trinh tu thir nghiém "HOI VE KIEU THIET BI

Thit nghiém nay kiém tra hoat déng ciia Iénh hdi vé KIEU THIET BI.

Thi nghiém P
HOIVE KIEU THIETBI |,
r

GUI HAILAN
QUANG BA > Dét DUT d ché dé dat lai

DAT LAI

¥

chiy
(300ms+ i gian dap (hg)

[eli]]
QUANG BA )
HAIVE KIEU THIET B

Boc KIEU THIET Bf

L

A

Théng bao
KIEU THIET B

4

Luu
KIBU THIET B

h A

]

Hoan thanh
thif nghiém
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G.6.1.2 Trinh ty thi nghiém "HOI VE SU CO BONG DEN'

Thf nghiém nay kiém tra hoat dong ciia lenh HOI VE SU €O BONG DEN. Bit tuang (fng trong cau tr3
I6i cia 1énh HOI VE TRANG THAI ciing dudc thir nghiém.

The nghigm
HOI VE sU CO BONG

BEN

3

G HAI LAN
QUANG BA
DAT LAI

cha
{300ms +ihen gisn dap (mg)

.

Khang nai
bhong dén

v

Cha
5§

[<lv]]
QUANG BA
HOt VE SU Cf BONG DEN

Khdn:

Khéng néi bong dén tite
la co sucd bong dén

Co phét hién su ed bong
dén khéng?

Ldia1z1
"Khéng phat hign cs
s o béng dan”

Gl
QUANG BA
HOIVE TRANG THAI

1rd b=
wnenx tab?

Poc TRANG THA!

L&i 122
“Bit 31f ¢ bong dén
trong ciu ted 130 clu héi
v Irang thii khéng
Mt 19p”

138

&

N&i tai
bong dén

Cha
(the gian nung nang
trufife + thai gian dap
ing)

=1V}
QUANG BA
HOIVE 5U CO BONG DE

K8t thuc SU CC BONG
DEN

Co phat hién vide k&t thic su
cd bong dén khong?

LI 6123
"Khkang phat hién kit
thie s¢ ¢f béng dén”

QUANG BA
HOIVE TRANG THAI

ira =
o ulxh?

Doc TRANG THAI

Li 6124
“Bit uf o bing dén
treng clu trd b ciue hdi
v rang thid chua xod”

Hoan thanh

thif nghiém
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G.6.1.3 Trinh tu thir nghiém 'HOI VE DPONG NGUON CHO BONG DEN'

Thif nghiém nay kiém tra hoat dong ctia lénh HOI VE DONG NGUON CHO BONG BEN. Bit tugng (ing

trong cau tra 13i cda Iénh HOI VE TRANG THAI ciing dudc thir nghiém.

Thir nghiém
Hai vé déna naudn cho_
bong dén

Gl HAI 5
au Aﬂg ;;,EN Dat DUT d trang théi dat
BAT LAI lai r
o
¥ GUANG BA Doc TRANG THAI
chdl HOI VE TRANG THA!
{300ms+1hal gian dap ihg)
‘ . Liw G134
Khdng néi Ngdt nguén cap cho bong dén trd W= K 84 d3ng nguén cra béng
béng dén trong quaé trinh sy c8 béng dén X1 xub? ":;:m:;::ﬁ;d‘;‘“'
¥ =
Che Thdi gian g€ phét hign 18i cile 2
S5 béng dén zﬂ—.
o + aln
3 . aUAN
QUANG B4 Gt Iénh HOI VE DONG araaha
Horvé oncnousH o NS BEN [ NG UGN CHO BONG BEN I
= Chés
| L5 8131 théi gian dép dmy
Tri lgi = cé *Gau héi duoe i 101 oA
C6™? c6i trong that gian cd v
suf off bbng dén”
e ar e
Knéng QUANG BA G fénh HOf VE DONG
F HOIVE BONG NGUIN CHOBONG BEN | NG LGN CHO BONG DEN
ol TRANG THAI ;
QUANG BA Boc TR/ L8 6135

“Cau héi dugc trd M
I e kbl DUT dang
wr

HAI VE TRANG THAI

Lbig13z

vh Wi . "Bt dting gl cho blng Ye
a1 xxh? Cé @& trang chu tri 41 cdu héi o
wil Lrang thi duoc: 1ap” +
ain Boc TRANG THA!
Khang QUANG BA : )
Ig_ HEOI VE TRANG THAI
] NG tgi Ngun cép cho bong den 5138
bong dén dugic dong lai trd 1= Bt an;m;q cha béng

o0 b? Coé Jan dune Bp khi DUT dang
i

Cha

(thdi gian nung néng trube Khing
+ thai gian dap (ng) ¥
Gt ; o Dong nguéin cép cho DUT fai
QUANG 8A G lnh HO! VE BONG GOl LAI MUC LON NHAT dé thiy nghigm tiép theo
ranet povs NoUON CHo soNG 064 NGUIGN CHO BONG PEN : T
Chd
ca ’hﬁldkm - {thai gian nung néng trude
. v ?
tr 131 1 o6 ki nguin + thal gian dép Gng)

béng dan dang dbng™

Hoan thanh
.thif nghiém
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G.6.1.4 Trinh ty thir nghiém 'HOI VE LGOI GIOI HAN'

Thif nghiém nay ki€ém tra hoat dong clia I&énh HOI VE LOI GIO HAN. Bit tudng (ng trong cau tra Idi cta
lenh HOI VE TRANG THAI ciing dudc thit nghiém.

Thif nghiém
Héi vél 18i gidii han

OTR (PHM * 1)

G HALLAN
GQUANG BA
LU DTR LA WL M40 NHAT

ain
QUANG BA
OTR (253)

[el]
CHIANG BA
DAPC (1)

chty
thai gian dap {mg '

G
QUANG BA
HOVE L GIon HAN

. LAi 6144
Gin o “khéng o bt B gisi
GUANG 8A han"

Lap irinh MUT NHG NHAT
mai

GilF f@nih BIE KHIEN CONG SUAT
PHONG BIEN TRUC TIEP [1)

Co LSI GII HAN khéng?

L4t
“khéng phat hidn i Ly
et han mite nhd At

G
AUANG BA
HVE TRANG THAI

exex Teexb?

Bac TRANG THAI

L a4z
bt 13 gidh han khiing
Auoe L ta gidi han mic

Gl
QUANG BA
GOLLAI MUC NG NHAT

G
QUANG B4
HO VE LS GIOE HAN

c6 L8 GIGH HAN khong?

140

GUA Al LAN ; - Ldigraa

ke Bk E4t DUT & trang thai dat lai “khéing %03 11 gidi

BIAT LA han™

cha
(330ms * thér gian dap ing)
oy Boc TRANG THAI

Gin ] N ’ TQUANG B4 oc TR/ Hi
e ey Boe MUC NHG NHAT VAT LY HO VE TRANG THA!
HOIVE PHM

(<] Gt i BIEL KMIEN CONG SUAT
CUANG BA PHONG BIEN TRUC TIEP (254

OAPC (254)

GO HA LAN e i Gin Co L 81 GIOI HAN khang?
QUANG BA Lap trinh MUC LON NHAT QUANG BA
LLU DTR LA WU L MrikT i

HOIVE L GIO HAN

L&i 6145
“khdng phit hidn 18i tai
o han mikc lan nhit”

QUANG BA
HOIVE TRANG THAI

Léi 6148
“bit @ gl have kg
dusc thp tai gidi han mic

90 phds

aln
QUANG a4
GOLAI MU LOM HHAT

cin Xoa LI GIGH HAN chua?
QUANG BA
HOIVE LI Gt HAN

aln
QUANG BA
HEI VE TRANG THA|

e =
xioox 1 eexh?
ihdng

+

Boc TRANG THAI

L3I g148
“ehwa xpa bit 131 gldi
-han”

i,

Hean thanh
thit nghidim




G.6.1.5 Trinh ty thir nghiém '"HOI VE SU CO NGUON’

ctia 1enh HOI VE TRANG THAI ciing dudc thif nghiém.

Thif nghiém
HéI VE U GO NGUBN

4

GLN HAI LAN
QUANG BA Biét DUT 3 lrang that dat lai

BAT LAI

cha
{300ms+ thil gian dap (mg)

N‘gil Ngdl ngudn cung cdp
nguon Iudi

Béng ngudn cung cip

(Ihdii glan dap dng + thdl gian
nung nong inadc + S00ms)

aln
QUANG BA H3! xem co phét hién su

HOI VE SU CO NGUAN 6 ngudn khdng?

L& 6151
“khitng phal hign 15i
nguén®

ol
QUANG BA
HOIVE TRANG THA

Boc TRANG THAI

L8i 6152
“Bit syf o nguén trong
cu trk 11 cla cau hdi

rang thii chue duoc 14p”

tri K=
Toxnoosh?

cé P

ain
QUANG BA
GOl LAI MUC NHO NHAT

y

cha
Ihéh gian dap ing

Gl
QUANG BA
HOIvE sU o NGUON

Co

TCVN 7674 : 2007

G lénh vé mirc 09 séng

Su oS ngudn da duoe
xod chua?

L3 6153
“chua xo# suf e ngudn
sau khi nivdn 18nh vé
mifc 4% séang”

G
QUANG BA
HOI VE TRAMG THAI

tré W=
Tocob?

Khiing

DBoc TRANG THAI

.8i 6154
“chus xcd bil sy ol
ngudn sau khi nhén

lenh vé mix 46 sdng”

Cé

Hoan thanh
thi¥ nghiém

Thir nghiém nay kiém tra hoat dong cda lénh HOI VE SU CO NGUON. Bit tuong (ing trong cau tra 5
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G.6.1.6 Trinh tyu thir nghiém '"HOI VE TRANG THAI: balat dat’

Thir nghiém kiém tra trang thai clia bit 0, ‘balat dat' trong cau tra 16i clia Iénh hdi vé trang thai.

Thif nghiém

HOI VE TRANG
THAI: balat dat

A

GUN HAILAN
QUANG BA
BAT LA

‘> Bat DUT & trang thai dat lai

chd
(300ms+théi glan dép (ng)

ath
QUANG BA Boc TRANG THA!
HOIVE TRANG THAI

L&i 6181
“Balat khéng dat”

Hoan thanh
thif nghigém
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G.6.1.7 Trinh ty thir nghiém 'HOI VE TRANG THAI: hoat déng diéu chinh dd sang’

Thit nghiém kiém tra hoat dong dung clia bit 4, *hoat dong diéu chinh d6 sang’ trong cau tra I6i cua lénh
HOI VE TRANG THAI.

Thif nghigm
HOIVE TRANG THAL hoat ddng
didu chinh 46 séng

1

GUIHAI LAN
QUANG BA
BAT LA

!

chd
(300ma+Ind gian dap ung)

v

Dat DUT & trang thal dat ial

cln
QUANG BA
DTR (6)
GUN HAI LAN
Lap trinh
QRO THO! GIAN DL CHINK B0 SANG = 4 8
BAT LAI
Gth
QUANG BA BAt déu didu chinh o sdng
DAPC (1)
[<lV]]
QUANG BA Boc TRANG THAI
HOI VE TRANG THAI
i Ldig171
tra 18i= Kham "Bit haat ddng didu chinh
X Taxxxb? 5 sang khong dupc I3p
trong ché dd diéu chinh®
Cé
“cha Dimg didis chinh 06 séng
5 trong thii gian nay

feli]]
QUANG BA
HOI VE TRANG THA!

Boc TRANG THA!

LB G172
“Chua xda bit hopt ddng
diéu chinh 4% séng aau
ché 34 didu chinh™

Hoan thanh
thir nghiém
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G.6.2 Trinh tu thif nghiém ‘cac Iénh du trir

Cac trinh ty dui day thir nghiém CAC LENH DU TRU cla Iénh dugc dat d& khéng sif dung. Balat
khong dugc tra joi LENH DU TRU va phai duy tri & trang thai dat lai.

G.6.2.1 Trinh ty thit nghiém ‘DY TRU: cac 1énh tidu chuan'

Trinh tu nay thlr nghiém cac Iénh tr 9 dén 15, tir 34 dén 41, tir 48 dén 63, tir 129 dén 143, ti 156 dén
159, tir 166 dén 175 va tir 197 dén 223,

Thit nghlém
Durtrir cac [énh tidu
chufin

GU HAI LAN
B D8t DUT & trang thai dat lai
DAT LA

cho
(3003 + that gon ddp ing)

150 i = 6

Bém offset
Khang
=0
el
- Khéng

<lénh> = (<df tnding [ij> + & Tinh byte lénh

U HAI LAN GUf 1nh dy tri <iénh> hal ln : _ Tang 6 dm ténh

QUANG BA DUT khéng dugc tac ddng trd lal vai 1anh b=tk + 1)

<lénh> nay

L&z Khiing
Co® “Tra ki sau khi nhan ok Lénh cudi cung
- i <inhe" vii offset thue
Kho
|Jﬂu ca
o - Hai xem DUT cén d trang th! dit lal Taig 0 dém
A ; offset
HOIVE TRANG THAIDAT Lt/  khéng?
[t
L& 6212
- “DUT Khdng 4 trang this Khdng ;
AEnOm dat1ai sau ki nidn lénh offset cudi
di I <hbnh=" cung?

BAT LAl i
- Cé

GO bl LAN Bar lai DUT &
QUANG BA frang thai dijt

cha
{300ma+ thai glan dap dng +
thidl gian nung néng trude)

il .

Hoan thanh
thi nghidm

Budc thi nghiém i <offset [i]> ‘<6 dém [il>
0 9 3]
1 34 7
2 48 15 5
- 3 129 14 ]
4 156 3
5 166 9
6 197 26

144



G.6.2.2 Trinh tu thir nghiém ‘DY TRU: ap dung céc iénh md rong’

TCVN 7674 : 2007

Trinh tu nay thir nghiém cac 1&énh tir 224 dén 255. DUT cb KIEU THIET Bl = 0 khéng dudc tac dong trd

lai v@i cac lénh nay.

Thi nghiém
Dur trlr: cac lénh ap
dung md réng

&N HaLAN
QUANG BA
DAY LA

¥

chd
(30Dms + thdd gian dap dng)

: ¥

CGUANG BA
HO VE KIEU THIET BI

Khdng

Bl DUT & trang thai dit
lai

Cé

Thing bdo:
“Ku thadt bi khie 0! Thix
nghifm cac iénh ap
dung md rang khing
thuc hign duoe bing
trinh tf thif nghiém nay™

<ig¢nh> .= (224 + k)

v

GUN HAI LAN
QUANG BA
<Hinh>

Cb ciu Ird
144 khoing?

Dé&m lénh

Tinh byte iénh

GOf 1&nh hal 1n du InT <ténh>;
DUT ikhdng dugc tde dgng Ind ai
vdi Mnh nay

L&i 6221

“Trd 18 sau khi nhan

Co¥  1anh ap dung md ring
<|énh>"

(]|
QUANG BA
HOVE TRANG THAI DAT LAI

Co

Haéi xern DUT cén 4 Irang thai dat lai
khéng?

L6l 6222
“DUT khéng d irang
thai dat lal sau khi nhan
1énh &p dung md rdng
<énh>"

:

GUI HAILAN
QUANG BA
BAT LA

¥

chd
[300ms+thdi glan dap Ung +
thdi gian nung nang lrudc)

ki=(k+1)

Tang s& dém f8nh

s KNG

Ho&n thanh
thi nghigdm

Lénh cudl cang ?
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G.6.2.3 Trinh tu thir nghiém 'DY TRU: cac 1énh dic bist'

Trinh tir nay thd nghiém cac 18nh 262, 263, 271 va tir 273 dén 287.

Thi¥ nghlgm
[hrinl cac 1énh n&u
chuén

G HAL LAM
TUANG BA
OAT LAl

cha
1300ms + thai gian dap dng)

D4t DUT & trang thai dat lai

Béim 53 thi nghiém Hép theo

Bém lénh

m =0
My = g tr IEn AR [

Dém tham s

<dhia chiz ;= (2 % (<offsetfi]~
+ R+ 161)

U Hal LAN
<dja chi>
<lénh=

C6 edutrd
1&i khéing?

Khdng
A

Tinh byte dia chi

Tinh byte iénh

Gl 1énh du tri <ignh> hai
idn ;

DUT khdng duge tée dang
trd fai vl lénh nady

L&i 6231
“Tra 1 sau khi nhan
Wt dhf trir <eBnh>"

eli]
QUANG BA
MO VE TRANG THAI BAT LAI

Héi xam DUT con 8 trang
thai d&t lai khdng?

1.3 232
“DUT-khéng & trang

thdi dat gl sau khi
rhAn dnh deg e

GUN HALLAN
QUANG BA
BAT LAl

¥

chd
{300ms +that gian dag ing +
ihdi glan nung ndng Liude) <]

|

Hoan thanh

thif nghiém

Tang s6 dém tham a6

{

K N
ing Tham s6 cudi clng?

Tang s& dém lénh

Lénh cudi cong?

Tang s& dém thi nghigm
1ifp theo

Budc thlt nghidm cudi
cung?

Budc thu nghiém i | <offset [i}> <s& d&m 14n nhat [i]> <gid trj |9n nhit [i]>
- 0 6 1 0
! 1 15 0 255
2 17 14 255
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TCVN 7674 : 2007

Tai liéu tham khao

IEC 60050(845) : 1987, International Electrotecnical Vocabulary (IEV) — Chapter 845: Lighting (T
vung k¢ thuat dién qudc t& (IEV) — Chuong 845: Chiéu sang)

IEC 60410 : 1973, Sampling plans and procedures for inspection by attributes (K& hoach va qui irinh
Iay mau dé kiém tra bang thudc tinh)

IEC 61000-3-2 : 2000, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions (equipment input current < 16 A per phase) (Tuang thich dién tir (EMC) — Phan 3-2:
Giéi han ddi vdi phat xa dong dién hai (dong dién vao thiét bi < 16 A mdi pha)

IEC 61000-4-30 : 2003, Electromagnetic compatibility (EMC) — Part 4-30: Testing and measurement
techniques — Power quality measurement methods (Tuong thich dién tir (EMC) — Phan 4-30: Ky thuat
thir nghi@ém va do — Phuong phap do chét lugng ngudn)

IEC 61547, Equipment for general lighting purposes — EMC immunity requirements (Thiét bi diing cho
muc dich chiéu sang théng dung — Yé&u ciu mién nhiém EMC)

ITU-T Recommendation Z.100 : 2002, Specification and description language (SDL) (Ngon ngt qui dinh
va mb ta (SDL)) '

147



