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LOINOI PAU

Tiéu chuan TCN 68 - 207: 2002 “Tuong thich dién tix (EMC) - Mién nhiém doi
v6i hién tuong phong tinh dién - Phuong phap do va thu” dugc xay dung trén co so
chap thuan 4p dung nguyén ven cic yéu cau ky thuat trong tiéu chuan IEC 61000-4-2:
1999 nhung c6 bé sung mot s6 diém trong phin pham vi 4p dung dé phu hop véi diéu
kién 4p dung tai Viét Nam.

Tiéu chuidn TCN 68 - 207: 2002 do Vién khoa hoc K§ thuat Buu dién (RIPT) bién
soan theo dé nghi cua Vu Khoa hoc - Cong nghé va duoc Bo Buu chinh, Vién thong ban
hanh theo Quyét dinh s6 28/2002/Qb-BBCVT ngay 18/12/2002.

Tiéu chudn TCN 68 - 207: 2002 dugc ban hanh dué6i dang song ngit (ti€ng Viét va
ti€ng Anh). Trong trudng hop c6 tranh chap vé cdch hi€u do bién dich, ban ti€ng Viét
duoc 4p dung.

VU KHOA HOC - CONG NGHE
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TUONG THICH PIEN TU (EMC)
MIEN NHIEM POI VOI HIEN TUONG PHONG TINH DPIEN

PHUONG PHAP PO VA THU

(Ban hanh kém theo Quyét dinh s6 28/2002/QD-BBCVT ngay 18/12/2002
cua Bo truong Bo Buu chinh, Vién thong)

1. Pham vi

Tiéu chuin nay qui dinh cdc yéu ciu vé mién nhiém va phuong phdp thir cho
cac thiét bi dién, dién tir d6i v6i hién tuong phdng tinh dién truc ti€p tir ngudi khai
thdc sir dung va tir cdc d6i tuong ké bén. Ngoai ra, tieu chudn nay cdn xac dinh céc
miic thir tuong Ung véi cac diéu kién lap dat, diéu kién moi trudng khdc nhau va
cac thu tuc thuc hién phép thur.

Muc dich ctia tiéu chuin nay 1a dua ra mot qui dinh chung, ¢6 kha nang t4i tao
lai trong viéc danh gia chat luong cua thiét bi dién, dién tlr khi phai chiu anh huéng
clia cdc hién tugng phéng tinh dién. Tiéu chuidn ndy bao gébm ca trudng hop phong
tinh dién tir ngudi khai thdc sir dung t6i cdc doi tuong ké bén thiét bi dugc kiém tra.

Tiéu chudn nay qui dinh:

- Dang so6ng danh dinh cua dong phong;
- Cac muc thir,

- Thiét bi thir;

- Thiét 1ap cau hinh phép thtr;

- Thu tuc thuc hién phép thur.

Tiéu chuin nay qui dinh cdc yéu ciu k§ thuat d6i véi cac phép thir duoc thuc
hién trong phong thi nghiém va cdc phép thir sau khi lap dat tai vi tri lp dat sau
cung cua thiét bi.

Tiéu chuin nay khong qui dinh cdc phép thir d€ 4p dung cho hé thong hay
thi€t bi cu thé ndo. Muc dich chinh 1a dua ra mot tiéu chudn co ban chung cho cic
co quan quan 1y chat lugng thiét bi dién, dién tu.

Chii y - Tiéu chudn nay dp dung cho cdc thiét bi vién thong.

2. Tai liéu tham chiéu chuan

[1] IEC60050(161):1990, International Electrotechnical Vocabulary (IEV )
- Chapter 161: Electromagnetic compatibility.
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[2] IEC 60068-1: 1988, Environmental testing - Part 1: General and

guidance.

3. Nhiing van dé chung

Tiéu chudn nay lién quan dén céc thi€t bi, hé thong, céc hé thong phu hay cac
thiét bi ngoai vi phai chiu anh hudng cua hién tugng phéng tinh dién trong diéu
kién moi trudong, diéu kién 1dp dat cta thiét bi hay hé thong d6, vi du nhu do 4am
tuong doi thap, sit dung tham c6 dién dan thap (sgi nhan tao), vo boc nhua, .....

Cac phép thir trong tiéu chudn nay chi 13 nhitng budc ddu trong viéc hudng
dan st dung céac phép thir thong thudng dé ddnh gia dinh tinh chat lugng cua cac
thi€t bi vién thong nhu da dugc dé cap trong pham vi d4p dung cua tiéu chudn ndy.

4. Pinh nghia

Céac dinh nghia dudi day duoc 4p dung va c6 thé dp dung trong linh vuc phéng
tinh dién.

4.1 Suy giam (chdt luong)

Suy giam chat lugng 1a su giam sit khong mong mudn vé chat lugng lam viéc
cua bat ky dung cu, thiét bi hay hé thong nao so véi chit luong da dugc qui dinh
cta no.

Chii y - Thudt ngit "suy giam" cé thé dp dung cho sai hong tam thoi hodc ldu dai.

4.2 Tuong thich dién tu (EMC)

Tuong thich dién tr (EMC) 1a kha nang cia mot thi€t bi hoac hé thong lam
viéc binh thuong (phtt hgp véi chi tiéu k¥ thuat) trong moi truong dién tir ciia nd va
khong tao ra nhiéu dién tir qua mic chiu dung doi véi bat ky thiét bi, hé théng nao
trong moi truong do.

4.3 Vit liéu chong tinh dién

Vat liéu chong tinh dién 1a loai vat liéu ¢ céac thudc tinh giam thiéu su tich
dién khi dugc cha sat hoac khi bi phan tach véi cic vat liéu cung loai hodc tuong
tu khac.

4.4 Tu dién tich trit nang luong

Tu dién tich trit nang luong 1a tu dién cia may phong tinh dién (thay thé€ dién
dung ctia co thé con ngudi) dugc nap dién t6i gid tri dién dp thir. N6 c6 thé 1a mot
thanh phan riéng biét hoac 1a mot dién dung phan tan.
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4.5 ESD
Phong tinh dién.

4.6 EUT
Thiét bi dugc kiém tra.

4.7 Mt ddt chudn

Mat dat chudn 12 mot mat phang dan dién ma thé nang ctia né dugc st dung
nhu mot chuan chung.
4.8 Mt phdng ghép

Mat phang ghép 1a mot tim hoiac mot miéng kim loai (dé phéng dién vao d6)
dugc sir dung dé mo phong su phéng tinh dién vao cac d6i tuong ké bén EUT.

HCP: mat phang ghép ngang.

VCP: mat phang ghép diing.

4.9 Thoi gian giww

Thoi gian gitt 1a khoang thoi gian, trong d6, muc giam dién 4p thit do dong ro
gay nén khong 16n hon 10% gia tri dién 4p truée khi phong dién.
4.10 Phong tinh dién (ESD)

Phéng tinh dién 1a su truyén dién gita cac vat thé c¢6 th€ nang tinh dién khac
nhau & gan nhau hoac qua tié€p xuc truc tiép.
4.11 Mién nhiém (doi voi nhiéu)

Mién nhiém la kha nang cta mot dung cu, thi€t bi hoac mot hé thong hoat
dong khong bi suy giam chat luong khi c6 nhiéu dién tir.
4.12 Phuong phdp phong dién tiép xiic

Phong dién ti€p xic la mot phuong phap thi, trong d6 dién cuc phong cua
mady phat tin hiéu thir ti€p xic v6i EUT va su phong dién dugc kich hoat biang cong
tidc phong trong mdy phat tin hiéu thi.
4.13 Phuong phap phong dién qua khong khi

Phong dién qua khong khi 1a mot phuong phép thir, trong d6 dién cuc phong
ctia mdy phat tin hiéu thir dugc dat gin EUT va su phong dién duoc kich hoat bang
mot tia Itra dién t6i EUT.
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4.14 Tdc dong truc tiép

Tac dong truc tiép la thuc hién phong dién truc ti€p vao EUT.
4.15 Tdc dong gidn tiép

T4c dong gidn tiép la thuc hién phéng dién vao mot mat phang ghép duoc dat
gan EUT va mo phong su phong dién tir co thé con ngudi t6i cdc doi tuong ké
bén EUT.

5. Cac mirc thur

Cac muc thlr trong bang 1 duoc khuyén nghi vu tién dp dung cho cac phép
thir ESD.

Pong thoi, phép thur ciing phai thoa man & cdc muc thap hon mic di cho
trong bang 1.

Bdng 1: Cdc miic thu

1a - Phéng dién tiép xuc 1b - Phéng dién qua khong khi
Muc bién ap thi, kV Muc bién ap thu, kV
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
x" dac biét x" dac biét
" “x” la mét mure d€ md. Murc nay phai duoc xac dinh trong chi tiéu ky thuét thiét bi. Néu dién ap
thir cao hon mue dién ap da duoc xac dinh nay, thi cé thé cén céc thiét b thir dac biét.

Cac chi ti€t cac lién quan dén cac tham s6 khac nhau anh hudng t6i mic dién
4p ma co thé con ngudi ¢6 thé tich lu§ duoc cho trong muc A.2 phu luc A. Muc A.4
1a cdc vi du vé viéc 4p dung cdc miic thir tuong tng véi cdc loai moi trudng khac
nhau (khi lap dat).

Phéng dién ti€p xic 1a phuong phap thir dugc vu tién ap dung. Phong dién qua
khong khi duoc 4p dung khi khong thé 4p dung dugc phuong phdp phéng dién tiép
xuc. Mic dién dp thir cho moéi phuong phép thir duoc cho trong bang l1a va 1b. Mic
dién 4p thir khdac nhau d6i v6i moi phuong phdp thir 1a do su khac nhau vé phuong
phap thuc hién phép thir. Diéu nay khong ngu y 1a d€ dam bao su khic nghiét nhu
nhau giira hai phuong phap thi.

Cac thong tin thém cho trong muc A.3, A.4 va A.5 cua phu luc A.

6. May phat tin hiéu thu

May phat tin hiéu thit phai bao gébm (trong cac phan chinh cua no):



- Dién tré nap, R ;

- Tu dién tich trit nang luong, C;
- bién dung phan tan, C;

- Dién tré phong dién, R ;

- Dong ho chi thi dién ap;

- Cong tac phéng dién;
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- C4c dau phong co thé thay déi duoc cua dién cuc phéng dién (xem hinh 4);

- Céap hoi ti€p phong dién;

- Khéi cép nguon.

Trong hinh 1 1a so d6 don gian cia mot mdy phat ESD.

May phat tin hiéu thir phai dap tng dugc cac yéu cau trong muc 6.1 va 6.2.

6.1 Cdc ddc tinh va chdt luong cua mady phdt ESD

Cac chi tiéu k¥ thuat:

- Dién dung tich trit nang luong (C,+ C,):
- Dién tré phong dién (R)):

- bién tré nap (R.):

-Dién dpra (xem chu y 1):

- Dung sai ctia dong ho chi thi dién 4p ra:

- Cuc tinh ctia dién ap ra:

- Thoi gian git:

- Phong dién, ché do lam viéc (xem chu y 2):

- Dang song ctia dong phong:

150 pF + 10%;
330 Q + 10%;

tir 50 dén 100 MQ;

. t6i 8 kV (danh dinh) doi véi
phong dién tiép xuc;

. t6i 15 kV (danh dinh) doi véi
phong dién qua khong khi;

+ 5%;

am hodc duong (c6 thé chuyén
duoc);

it nhat 5 giay;

phong dién don (thoi gian gitta
cac lan phdéng dién lién tiép it
nhat la 1 giay);

xem muc 6.2.

Chiiy I - Dién dp ho mach duoc do tai tu dién tich trit ndang luong.

Chii y 2 - Mdy phdt tin hiéu thit nén cé khd lam viéc voi téc do ldap it nhdt la 20 ldn phdng

dién moi gidy cho muc dich thit khdo sdt trudc.
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Mady phat ESD phai ¢6 kha nang phong ngita viéc tao ra nhiéu phat xa va
nhiéu dan khong mong muon (dang xung hodc dang lién tuc) dé khong gay nhiéu
EUT hoac cac thiét bi thit phu trg do cac anh hudng ky sinh.

Tu dién tich trit nang luong, dién trd phéng dién va cong tic phong dién phai
duoc dat gan dién cuc phong dién (gan nhit c6 thé).

Kich thudc clia dau phéng dién cho trong hinh 4.

Do6i v6i phuong phdp phong dién qua khong khi, c6 thé st dung may phat
cing loai nhung phai déng cong tac phong dién. Mdy phat phai khép véi didu phong
dién nhu dugc mo ta trong hinh 4.

Thong thuong, cap hoi ti€p phéng dién cua may phat tin hiéu thu phai c6 do
dai 2 m va phai dugc ché tao sao cho dé mdy phat dap tng duoc chi tiéu vé dang
song cua tin hiéu thir. Trong phép thit ESD, cdp hoi ti€p phéng dién phai dugc cach
ly thoa dang d€ phong ngira su 1o 11 dong phéng vao co thé con ngudi va cdc mat
dan khac ngoai dau cudi ctia no.

Trong truong hop do dai 2 m cla cdp hoi ti€p phong dién khong dap tng
dugc cau hinh phép thtr (vi du: do EUT quéa cao), thi ¢ thé sir dung cap dai hon
nhung khong duoc vuot qua 3 m va phai kiém tra su phu hop cua dic tinh dang
song dau ra.

6.2 Kiém tra cdc ddc tinh cuia mdy phdt ESD

Dé so sdnh dugc két qua thir nghiém tir cic mdy ph4t tin hiéu thir khdc nhau,
thi phai kiém tra cdc dac tinh cho trong bang 2 (sit dung cap hoi ti€p phéng dién
dugc dung khi thuc hién phép thir).

Bdng 2: Cdc tham s6 vé dang song

Muc bién ap Dinh dau tién cla Thdi gian Dong tai 30 ns | Dong tai 60ns
chi thi dong phéng + 10% tang t, (£ 30%) (£ 30%)
(kV) (A) (ns) (A) (A)
1 2 7,5 0,7+ 1 4 2
2 4 15,0 0,7+ 1 8 4
3 6 22,5 0,7+ 1 12 6
4 8 30,0 0,7+ 1 16 8

Dang song ctia dong dién ddu ra ctia may phat ESD trong khi ki€ém tra phai
phil hop véi hinh 3.

Gid tri cac dac tinh cia dong phéng phai dugc kiém tra bing thiét bi do c6 do
rong bang tan la 1000 MHz.

10
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Do rong bang tan thip hon sé cé han ché trong viéc do thoi gian tang va bién
do6 dinh dau tién cua dong phong.

Dé kiém tra, may phat phai lam viéc & ché do phéng dién tiép xiic, ddu phong
cta dién cuc phong dién phai dugc dat ti€p xuc truc ti€p véi bo cam bién dong.

Hinh 2 12 c4u hinh dién hinh cho viéc kiém tra chi tiéu chat luong clia mdy
phat ESD. Do rong bang tan cua doi Ka-tot phai 16n hon 1 GHz. Cau tric chi tiét
ctia bo cam bién dong cho trong phu luc B.

Pugc phép st dung cic ciu hinh khac nhu 16ng Fa-ra-day thi nghiém c6 kich
thudc khac so véi hinh 2; dong thoi ciing duge phép cé su phan cach giita 16ng Fa-
ra-day va mat doi Ka-t6t, nhung trong ca hai truong hgp, can phai chi y dén
khoang cach gifta bo cam bién va diém cu6i dat ctia mdy phat ESD (khoang 1 m)
cling nhu viéc bo tri cdp hoi ti€p phong dién.

May phat ESD phai dugc hiéu chinh dinh ky pht hop v6i qui dinh cua hé
thong quan ly chat luong nha nude hién hanh.

7. Phép thur
Phép thir bao gébm may phat tin hiéu thir, EUT va cdc thi€t bi phu trg khac dé
thuc hién cac tac dong truc tiép hoac gian tiép phéng dién vao EUT theo cach sau:
a) Phéng dién tiép xiic vao cdc mat din dién va mat phing ghép;
b) Phong dién qua khong khi vao cac mat cach dién.
C6 thé phan biét hai dang phép thir khic nhau:
- Céc phép thlr dugc thuc hién trong phong thi nghiém (kiém tra tinh
tuan thu);
- Céac phép thir sau khi lap dat duoc thuc hién trén thiét bi trong céic diéu
kién lap dat sau ciing cla thiét bi do.
- Phuong phap duoc uu tién ap dung la thuc hién cac phép thir trong phong
thi nghiém.
EUT phai dugc b6 tri phit hop véi hudng dan 1ap dat cia nha san xuét (néu co).

7.1 Cdu hinh dé thuc hién phép thit trong phong thi nghiém

Nhitng yéu cau duéi day ap dung cho cac phép thit duoc thuc hién trong
phong thi nghiém véi cdc diéu kién moi trudng chuin cho ¢ muc 8.1.

Phéi c¢6 mot mat dat chuin duogc dat trén san cua phong thi nghiem. Mat dat
chuin nay phai 12 mot tAm kim loai (bang déng hodc nhom) c6 do day t6i thiéu 1a
0,25 mm; c6 thé sir dung céc loai vat liéu kim loai khac nhung phéi c6 do day t6i
thiéu 14 0,65 mm.

11
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Kich thuéc t6i thiéu ctia mit dat chudn 1a 1 m?, kich thuéc chinh x4c cua né
phu thudc vao kich thudc cia EUT. Mit dat chudn phai 16n hon EUT hodc mat
phing ghép, tat ca cdc chiéu, it nhat 12 0,5 m va phai dugc ndi v6i hé thong dat
bao ve.

Céu hinh phép thlr phai ddp tng duoc cdc qui dinh vé an toan cua noi thuc
hién phép thur.

EUT phai duoc bo tri va két ndi theo cac yéu cau chiic nang ctia no.

Khoang céch t6i thiéu giita EUT va tudng cta phong thi nghiém va bat ky vat
thé kim loai nao phai 1a 1 m.

EUT phai dugc noi véi hé thong dat theo chi tiéu k§ thuat vé 1ap dat cta no.
Ngoai ra, khong dugc cé bat ky mot két ndi dat nao khac.

B0 tri cdc cdp nguon, cdp tin hiéu phai giong nhu trong lap dat thuc t€.

Cap hoi tiép phong dién clia mdy phat ESD phai duoc noi véi mat dit chuan.
Téng do dai cua cép nay thong thudng 1a 2 m.

Trong trudng hop do dai nay 16n hon do dai can thiét dé thuc hién phong
dién t6i diém da chon, thi phian du ra nay phai duoc dit cdch xa mat dat chuan
(khong tao cam tng) va phai cach cdc phan dan dién trong cau hinh phép thir it
nhat 1a 0,2 m.

Két noi cliia cdc cdp noi dat véi mat dat chudn va tat ca cdc lien két phai c6
tré khang thap, vi du nhu st dung cac thi€t bi vong kep doi véi cac tng dung
tan s6 cao.

Khi cdc mat phang ghép duogc sir dung, vi du nhu dé thuc hién phéng dién gidn
ti€p, thi nd phai co clng loai vat liéu va ¢6 ciing do day nhu mat dat chudn va phai
dugc no6i v6i mat dat chuin thong qua cap néi ¢ mot dién trd 470 kQ tai moi dau.
Cac dién trd nay phai ¢6 kha nang chiu duoc dién ap phong dién va phai dugc cach
ly d€ tranh xdy ra ngdn mach v6i mat dat chudn khi cdp ndm trén do.

Duéi day 1a cac qui dinh chi ti€t hon cho cac loai thiét bi khac nhau.

7.1.1 Loai thiét bi dé ban

Cau hinh phép thir bao gdbm mot ban gb c6 do cao 0,8 m trén mat dat chuan.

Trén ban phdi dat mot mat phang ghép nidm ngang (HCP) c6 dién tich
1,6 x 0,8 (m). EUT va c4c cdp ndi phai dugc cach ly véi mat phiang ghép bing mot
16p cach dién c6 do day 0,5 mm.

Néu EUT qua 16n, tat ca cac mat cua EUT khong cach cac canh cua HCP t6i
thi€u 12 0,1 m, thi phai sir dung thém mot HCP tuong tu, dat caich HCP thit nhat 0,3

12
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m v6i cac canh ngan ké nhau. Ban phai duoc md rong ra hodc c6 thé sur dung hai
ban. C4c mat phang ghép khong dugc néi véi nhau ngoai két ndi t6i mat dat chuin
bang cédp noi c6 dién tro.

Néu EUT c6 bat ky chan dd nao thi phai d€ nguyén tai vi tri cia no.

Trong hinh 5 1a vi du vé cau hinh phép thir cho thiét bi dé ban.

7.1.2 Thiét bi ddt san nha

EUT va cac cdp noi phai dugc cdch ly véi mat dat chuan bang mot gid do cach
dién c6 do day khoang 0,1 m.

Trong hinh 6 1a vi du vé c&u hinh phép thir cho thiét bi dit san nha.

Néu EUT c6 bat ky chan dd nao thi phai dé€ nguyén tai vi tri cia no.

7.2 Cdu hinh cho cdc phép thu sau khi lap ddt

Céc phép thir sau khi lap dat 1a tuy chon, khong bat budc d6i véi cac phép thir
dé cédp ching chi. Cdc phép thir nay c6 thé chi 4p dung khi ¢6 su thoa thuan giita
nha san xuat va d6i tuong s dung thiét bi. Phai can nhic truong hop thiét bi khac
cung dat tai vi tri d6 ¢4 thé bi anh hudng khong thé chap nhan duoc.

Thiét bi hodc hé thong phai dugc thir nghiém trong diéu kién lap dat sau cling
cta no.

Dé tao diéu kién két n6i cdp hoi ti€p phong dién, mat dat chuin phai duoc dat
trén san cua vi tri 1ap dat va cach EUT khoang 0,1 m. Mat dat chuin nén bing dong
hodc bing nhom c6 do day khong nho hon 0,25 mm. C6 thé sir dung céc loai vat
lieu kim loai khdc, nhung do day t6i thiéu 12 0,65 mm. Néu vi tri 1ap dat cho phép,
mat dat chudn nén c6 kich thuéc khoang 0,3 m chiéu rong va 2 m chiéu dai.

Mt dat chudn nay nén néi véi hé thong dat bao ve. Néu tai vi tri 1dp dat cu thé
nao d6 ma khong thuc hién duoc két n6i nay, thi nén n6i mat dit chuan véi dau
cudi dat cua EUT (néu co).

Cap hoi ti€p phong dién clia mdy phat ESD phai dugc néi t6i mat dat chuén tai
vi tri gdn EUT. Néu EUT duoc lap dat trén mot ban kim loai, thi ban kim loai nay
phai duoc ndi v6i mit dat chudn qua cép n6i c6 mot dién trd 470 kQ tai mbi dau dé
phong ngura sy tich dién.

Trong hinh 7 1a vi du vé c4u hinh thuc hién phép thir sau khi lap dat.
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8. Thu tuc thuc hién phép thi

8.1 Cdc diéu kién chudn trong phong thi nghiém

Dé t6i thiéu hoa tdc dong clia cac tham s6 moi trudng vao két qua thir nghiém,
phép thir phai duoc thuc hién trong diéu kién chuin vé khi hau va dién tir nhu duoc
xac dinh trong muc 8.1.1 va 8.1.2.
8.1.1 Diéu kién vé khi hdu

Trudong hop thuc hién phéng dién qua khong khi, cdac di€u kién vé khi hau
phai nam trong pham vi qui dinh sau:

- Nhiét do moi trudng xung quanh: tr 15°C dén 35°C;

- Do 4m tuong doi: tr 30% dén 60%;

- Ap sudt khi quyén: tr 86 kPa (860 mbar) dén 106
kPa (1060 mbar).

Chii y: Moi gid tri khdc duogc xdc dinh trong chi tiéu ky thudt cua sdn phdm

EUT phai lam viéc trong cdc di€u kién khi hau da qui dinh cho né.
8.1.2 Diéu kién vé dién tir

Moi truong dién tir ciia phong thi nghiém phai khong dugc anh hudng dén cac
két qua thu nghiém.

8.2 Trang thdi lam viéc cua EUT

Phan mém va chuong trinh thr phai duoc lua chon sao cho thuc hién duogc tit
ca cac ché do lam viéc danh dinh ctia EUT. Khuyén khich viéc stt dung phdn mém
khai thdc dac biét, nhung chi duoc phép khi phan mém d6 thé hién duoc rang EUT
dang & trang thai lam viéc hoan toan.

D6i v6i cdc phép thir dé ki€ém tra tinh phi hop, EUT phai lam viéc lién tuc
trong ché d6 nhay cam nhat cua né (chu trinh chuong trinh), ch€ do lam viéc nay
duoc xdc dinh bang cdc phép thir khao sat trudc.

Néu can phai c6 thiét bi gidm sat dé kiém tra EUT, thi thiét bi gidm sat nay
phai duoc cach biét (bang mach tdch) dé€ giam kha nang chi thi sai.

8.3 Thuc hién phép thi
- Thuc hién phép thlr bang cdch phéng dién truc ti€p va phéng dién gidn
ti€p vao EUT theo mot ké hoach thir. K€ hoach thlr bao gom:

- Céc diéu kién lam viéc dac trung cua EUT;
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- Thuc hién phép thit d6i véi EUT nhu thiét bj dé ban hay thiét bj dat
san nha;

- C4c diém dé thuc hién phéng dién vao do;

- Tai mdi di€ém, thuc hién phéng dién ti€p xic hay phéng dién qua
khong khi;

- Mic thtr dugc ap dung;

- S6 14n phéng dién tai mdi diém doi véi phép thir kiém tra tinh tuan tha;

- Kiém tra diéu kién lap dat EUT trong thuc t€ dé thuc hién céc phép thir
sau khi lap dat.

Néu can, ¢ thé thuc hién mot s6 phép thir khao st trudc dé lap k& hoach thir.

8.3.1 Tdc dong truc tiép cua phdng tinh dién vao EUT

Chi thuc hién phéng tinh dién vao EUT tai cic diém va cdc bé mit ma con
ngudi co thé ti€p can duoc khi khai thdc sir dung binh thudng.

Phia trong EUT, chi thuc hién phéng finh dién vao cdc diém va/hoic cdc bé
mat ma con nguoi phai ti€p can khi thuc hién cac thao tic bao dudng ctia khach
hang ngoai trir truong hop cé cdc huéng dan ro rang vé viéc phong ngira hién tugng
phéng tinh dién (vi du nhu sir dung vong c6 tay chong tinh dién) clia nha san xudt
(xem muc A.5 phu luc A).

Khong dugc thuc hién phéng tinh dién vao bat ky diém nao cta thiét bi ma
diém d6 chi duoc tiép can v6i muc dich bao dudng (ngoai trir bao dudng ctia khach
hang) trir phi c6 qui dinh khac trong chi tiéu k§ thuét cua thiét bi.

Dién 4p thir phai tang tir mitc t6i thiéu dén mifc thir da duoc chon dé xdc dinh
dugc bat ky ngudng sai hong nao cua EUT (xem muc 5). Mic dién ap thir cudi
cung khong nén vuot qua gia tri duogc xac dinh trong chi tiéu ky thuat cua thiét bi
dé trdnh 1am hu hong thiét bi.

Phéi thuc hién phép thir v6i cdc 14n phéng dién don. Tai mdi di€ém da chon,
phai thuc hién it nhat 10 1an phong dién don (v6i cuc tinh nhay cam nhat).

boi véi khoang thoi gian gitta cac 1an phong dién don lién ti€p, gia tri ban dau
la 1 giay duoc khuyén nghi. C6 thé can cdc khoang thoi gian 16n hon dé x4c dinh
xem sai hong cuia hé thong da xay ra hay khong.

Chui y: Cdc diém dé thuc hién phdng tinh dién vao dé cé thé duogc lua chon bdang phiuong
phdp phdng dién thit dé khdo sat trude voi toc do ldp la 20 ldn phdng moi gidy hodc nhiéu hon.
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M4y phat ESD phai dugc giit vuong géc v6i mat phang dé thuc hién phéng
dién vao do. Thuc hién diéu nay dé tang kha nang t4i tao lai két qua.

Cép hoi tiép phong dién clia may phat phai cach EUT, it nhat, 1a 0,2 m trong
khi dang thuc hién phong dién.

Trong truong hop phéng dién tiép xic, dau cta dién cuc phong dién phai tiép
xtic v6i EUT trude khi bat cong tac phong dién.

Trong truong hop vat liéu nén dan dién dugc bao phu bang céc 16p son, phai
ap dung cac thu tuc dudi day:

Néu nha san xuét khong tuyén bo cac 16p son nay la 16p vo cach dién, thi dau
dién cuc phong dién cia may phat phai xuyén thing 16p son nay dé tiép xtc véi vat
liéu nén dan dién bén trong. Néu nha san xudt tuyén bo cédc 16p son nay 1a 16p vo
cach dién, thi phai thuc hién phéng dién qua khong khi. Khong duoc thuc hién
phéng dién tiép xiic doi v6i cac loai mat phang nhu vay.

Trong truong hop phong dién qua khong khi, ddu phong dién tron cta dién
cuc phéng phai dugc chuyén lai gin (nhanh t6i da nhung khong gay ra hu hong co
khi) va ti€p xdc véi EUT. Sau moéi l1an phéng dién, dién cuc phong clia mdy phat
ESD phai duoc dua ra khoi EUT. Tiép theo, may phat ESD dugc kich hoat lai cho
lan phong dién méi. Lap lai thu tuc nay cho dén khi hoan thanh cac lan phong dién.
Phai déng cong tac phong dién (duoc sit dung khi phong dién ti€p xic) trong
truong hop phong dién qua khong khi.

8.3.2 Tdc dong gidn tiép cua phong tinh dién

Mo phong su phéng finh dién vao cdc doi tuong dugc dat hodc lap dat gan
EUT bing c4ch phéng tinh dién vao mat phang ghép tir mdy phat ESD theo phuong
phap phong dién tiép xuc.

Ngoai tha tuc thuc hién phép thir trong muc 8.3.1, phai dap tng duoc cac yéu
cau trong muc 8.3.2.1 va 8.3.2.2.

8.3.2.1 Mat phang ghép ndm ngang (HCP) du6i EUT

Thuc hién phéng tinh dién vao canh cia HCP theo phuong nam ngang.

Thuc hién it nhat 10 1an phong dién don (vé6i cuc tinh nhay cam nhat) tai canh
truGc cia mdi HCP, doi dién v6i diém gifta cia mdi khoi (né€u ¢ thé dp dung)
cua EUT va cach mat truéc cua EUT 0,1 m. Truc dai cua dién cuc phong dién
phdi vuong géc véi canh trudéc vd niam trong cliing mat phang ciia HCP trong khi
phong dién.
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bién cuc phong dién phai ti€p xiic v6i canh ciia HCP (xem hinh 5).

Nén thuc hién phép thir nay doi véi tat ca cac mat cua EUT.

8.3.2.2 Mat phang ghép thang ding

Thuc hién it nhat 10 1an phéng dién don (v6i cuc tinh nhay cam nhit) tai diém
giita cla mot canh thiang ding clia mat phang ghép (xem hinh 5 va 6). Mat phang
ghép, co kich thuée 0,5 x 0,5 (m), duoc dat song song va cich EUT 0,1 m.

Thuc hién phéng tinh dién vio mat phang ghép vé6i du céc vi tri khac nhau sao
cho ca 4 mat cua EUT duoc chiéu xa hoan toan.

9. Két qua phép thir va bién ban thir nghiém

Muc nay huéng dan viéc danh gia két qua phép thir va bién ban thir nghiém.

Su khac nhau va su da dang cua cac hé thong va thiét bi dugc thir nghiém da
lam cho viéc xac dinh anh hudng ctia phép thir d6i véi cac hé thong, thiét bi trd nén
khé khan.

K&t qua phép thir phai duoc phan loai dua trén diéu kién lam viéc va céc chi
tiéu chic nang cua EUT nhu dudi day (trir phi c6 cac qui dinh khac trong chi tiéu
ky thuat thiét bi):

1) Dac tinh ndm trong céc gidi han chi tiéu ky thuat cho phép;

2) Chtic nang hoac dac tinh bi suy giam tam thoi hoac kém di nhung tu khoi

phuc lai dugc;

3) Chic nang hoac dac tinh bi suy giam tam thoi hoac bi mat, viéc khoi phuc
lai doi hoi su can thiép ctia nguoi khai thac hoac khoi dong lai hé thong;

4) Chitc nang bi suy giam hodc bi mat, khong thé khoi phuc lai dugc do hu
hong thiét bi (hoac cdc thanh phan cta thiét bi) hodc phdn mém hoac mat
sO liéu.

Thiét bi khong dugc trd nén nguy hi€ém hodc mat an toan do thuc hién cic

phép thir duoc x4c dinh trong tiéu chudn nay.

boi v6i cac phép thlr nghiém thu, chuong trinh thir va cach xtr 1y két qua phai
dugc mo ta trong tiéu chuin k§ thuat thiét bi.

Két qua phép thir 1a dat néu thiét bi thé hién duoc kha niang mién nhiém cta
né trong suodt cac khoang thoi gian thuc hién phép thir va khi két thdc cac phép thir,
EUT thuc hién dugc cic yéu cau vé chiic nang nhu dugc xac dinh trong chi tiéu k§
thuat cta no.
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Trong chi tieu k§ thuat cia EUT c6 thé xdc dinh mot s6 cdc anh hudng khi
thuc hién phép thir, cic anh hudng nay c6 thé duoc coi 1a khong nghiém trong va vi
vy c¢6 thé chap nhan duoc.

D6i v6i céc trudng hop ndy, phai xac minh duoc 1a thiét bi c6 thé tu khoi phuc
kha nang lam viéc cua né khi két thiic phép thir; phai ghi lai khoang thoi gian thiét
bi mat kha nang 1am viéc. C4c s6 liéu ndy 1a co s& dé ddnh gid két qua phép thir.

Bién ban thir nghiém phai bao gém cédc di€u kién thuc hién phép thir va két
qua phép thur.

R, =50-100 MQ R,=330Q

Céng tic phong

Cép ngudn DC dién ap cao — C=150pF

O @ K&t néi héi tiép phong
Chuay: C,la dién dung phan tan nén khéng dugc vé trong hinh nay. N6 hinh thanh giita may
phat tin hién thir va EUT, GRP va mat phang ghép. Do dién dung duoc phan bé trén
toan may phat, nén khéng thé hién trén mach dién nay duoc.

Hinh 1: So do don gidn cua mdy phdt ESD
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Vi tri dién hinh d6i véi
c4c (ing dung truc tiép

Vi tri dién hinh dé& phéng

Vi tri dién hinh dé& phéng gian tiép vao VCP

gian ti€p vao HCP

HCP
(\‘ 1,6m x0,8m

A

0

Dién trd
470 kQ

Mat d&t chudn

Ban bang gb
h=08m

Ngudn cung cép

Kich thuéc tinh theo don vim

Hinh 5: Vi du vé cdu hinh phép thir trong phong thi nghiém doi véi thiét bi dé ban
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Vi tri dién hinh déi véi
Ung dung truc ti€p

Day dan bao vé \

Phéng giéan ti€p bang VCP

Vi tri dién hinh dé
phéng vao VCP

&

Ngudn cung cép

Tam dém céach ly
h=0,1m

Mat dat chudn Ngudn cung cép

Hinh 6: Vi du vé cdu hinh phép thit trong phong thi nghiém
doi voi thiét bi dat san nha
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Day dan béo vé

1]

fi——

Mat dat chuén
Nguén cung cap

Hinh 7: Vi du vé cdu hinh phép thit sau khi ldp dcit
doi voi thiét bi dat san nha
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PHU LUC A
(Tham khéo0)

CAC THONG TIN GIAI THICH BO SUNG

A.1 Céac van dé chung

Vén dé bao vé thiét bi chong lai anh hudng cua hién tugng phéng tinh dién da
tr&é nén quan trong doi véi Nha san xuat cling nhu Daoi tuong st dung.

Viéc st dung rong rai cac thanh phan vi dién tir doi hoi phai xac dinh chinh
xdc cdc khia canh ctia van dé va tim ki€ém mot giai phdp dé nang cao do tin cdy cla
hé thong/thiét bi.

Vén dé tich luy dién tinh va dan dén phdng tinh dién c6 quan hé chat ché hon
d6i véi cac moi truong khong diéu khién dugc va su ting dung rong rii clia cac thiét
bi, hé thong trong moi linh vuc cong nghiép.

Thiét bi c6 thé phai chiu anh hudng cta nang lugng dién tir khi xuét hién
phéng tinh dién tlr co thé con ngudi t6i cac d6i tuong ké bén. Ngoai ra, phong tinh
dién c6 thé xuat hién giita cdc vat thé kim loai (vi du nhu ban, ghé€ kim loai) gin
thiét bi. Tuy nhién, dua trén kinh nghiém da c6 cho dén nay, thi cac phép thir trong
tieu chudn nay c6 thé da di dé mo phong cac anh hudng clia cdc hién tuong sau.
Vién dé nay sé duogc khao sat, nghién cttu va c6 thé dan dén stra d6i bd sung tieu
chuin nay.

Cac anh hudng clia phéng tinh dién tir ngudi khai thac ¢6 thé 1a mot sai hong
don gian cua thiét bi hodc hu hong cdc thanh phéan dién tir. Cac anh hudng néi troi
ndy c6 thé qui vé céc tham s6 cla dong phéng (thoi gian ting, khoang
thoi gian...).

Su hiéu biét vé van dé nay va su can thi€t phai ¢ mot cong cu dé ngan nglra
cac anh huong khong mong muon do hién tuong phong tinh dién vao thiét bi da
khdi dau su hinh thanh va phdt trién cdc thi tuc thuc hién phép thir duge dé cap
trong tiéu chudn nay.

A.2 Anh huéng ctia cac diéu kién moi truong dén cac mic nap

Su két hop clia vai soi nhan tao va khong khi kho rdo da tao di€u kién cho su
phét sinh hién tugng phéng tinh dién. C6 rat nhi€u su khac nhau trong qud trinh nap
dién tich. Mot trudng hop pho bién 1a ngudi van hanh khai thdc di by trén mot tAm
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tham, mdi budc chan clia ho s& 1am ting thém hay bét di s6 dién tir tir co thé véi
tam tham. Su cha sat gilta quan 4o cua nguoi van hanh khai thac v6i gh€ cia ho
ciing tao ra su trao déi tich dién. Co thé clia ngudi khai thac cé thé dugc nap dién
truc ti€p hoac do cam ung tinh dién; trong truong hop sau, tham dan sé khong cé
tac dung bao vé trir khi ngudi van hanh khai thac duoc néi dat véi no.

Biéu d6 hinh A.1 mo ta cdc gi4 tri dién 4p ma cdc loai tham khac nhau c6 thé
dugc nap phu thudc vao do 4m twong doi ciia khi quyén.

Thiét bi c6 thé truc ti€p phai chiu anh hudng cta su phéng tinh dién véi dién
4p vai kV phu thudc vao loai soi vai tong hop va do 4m tuong d6i cia moi trudng.

A.3 Quan hé¢ giira cac loai moéi truong véi phong dién tiép xic va phong dién
qua khong khi

La mot con s6 ¢6 thé do duoc, cac miic dién dp tinh dién c6 thé co trong moi
truong cua doi twong sit dung duoc dung dé xdc dinh cdc yéu ciu vé mién nhiém.
Tuy nhién, nhu da dugc ching minh, su truyén nang lugng 12 mot ham cua dong
phéng hon 1a mot ham cta muc dién ap tinh dién truGe khi phdng dién. Hon nita,
né cho thdy rang dong phéng dic trung kém ty 1é hon d6i véi dién dp trude khi
phong dién trong dai dién ap cao hon.

Nguyén nhan gay ra moi quan hé khong ty 1é giita dién ap truéc khi phong
dién va dong phong la:

- Su phong dién cua dién 4p nap cao xuét hién qua mét duong cung lua
dai, n6 lam tang thoi gian tang cta xung, vi th€ né giit lai cac thanh phan
ph6 cao hon cua dong phéng kém ty 1é hon d6i véi dién 4p true khi
phong dién.

- Néu gia thiét s6 luong nap dién tich 1a hing s6 d6i v6i mot hién tuong
phat sinh nap dién tich nao do, thi hau nhu mic dién ap nap cao s€ xuét
hién trén mot dién dung nho. Ngugc lai, dién ap nap cao trén mot dién
dung 16n s€ can mot s6 lugng hién tugng phat sinh nap lién ti€p, ma
diéu do it khi xay ra. Diéu nay c6 nghia 1a ning luong nap cé thé Ia
hing so gilta cdc miic nap cao hon c6 thé cé trong moi trudng cua doi
tuong st dung.

T6m lai, cdc yéu cdu vé mién nhi€ém d6i v6i mot moi trudng nao d6 can duoc
xéc dinh vé khia canh bién do dong phong.

Khi da cong nhan khai niém nay, thi viéc thiét k&€ thiét bi thir s€ dé dang hon.
C6 thé ap dung mot cdch hai hoa cdc yéu t6 khac nhau trong viéc lua chon dién ap
nap va tro khang phéng dién dé c6 dugc bién do dong phéng mong muon.
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A.4 Lua chon cac mic thi

Nén lua chon cdc muc thir phit hop véi cdc diéu kién moi trudong va diéu kién

lap dat thuc t€; hudng dan Iua chon cho trong bang A.1.

Bdng A.1: Hudng dan lva chon cdc miic thi

Do am Chat liéu . .
s tu"Ung chﬁ'né Chat liéu | Dién ap toi
dp .
. - ) tong ho da, (kKV
doi, (%) tinh dién g hop » (V)
1 35 X 2
2 10 X 4
3 50 X 8
4 10 X 15

Céc miic thir lién quan dén cap moi trudng va lap dat duoc dé cap trong muc 5
cua tiéu chuédn ndy.
Do6i v6i mot s6 chat liéu (vi du nhu go, bé tong, gom), dién ap thir khong 16n
hon muc 2.
Chii y: - Hiéu duoc cdc tham so t6i han ciia anh huong ESD la rdt quan trong khi lua chon mot
miic thit thich hop doi voi mét moi truong cu thé nao do.
- Tham s6't6i han nhdt cé thé'la toc do thay doi dong phéng, né cé thé dat duoc nhu y muon
thong qua viéc t6 hop cdc thong sé nhu dién dp nap, dong phéng dinh va thoi gian tdng.
- Vi du, trong tiéu chudn nay, miic thit cdp 4 la 8 kV/30 A véi phicong phdp phéng dién tiép
xtic dii dé thod man cuong do ESD cdn thiét doi véi moi truong chdt liéu tong hop la 15 kV .
- Tuy nhién mitc dién dp cao hon 15 kV c6 thé xudt hién trong moi truong rdt kho rao.
- Trong truong hop tién hanh thir nghiém EUT c6 cdc mdt cdch dién, cé thé dp dung
phuong phdp phong dién qua khong khi voi muc dién ap lén toi 15 kV.

A.5 Lua chon céc diém thir
C6 thé lua chon dp dung céc vi tri sau:

- C4c diém trén cdc bo phan kim loai, cdc diém nay cdch dién so véi dat;

- Bat ky diém nao trong khu vuc diéu khién hodc ban phim va bat ky diém
nao khéac thuoc giao ti€p ngudi-mdy nhu cong tic, can diéu khién, nit
bam va céc khu vuc khac ma ngudi khai thdc st dung c6 thé ti€p
can duoc;

- B0 phan chi thi. d&n LED, ranh cam card, luéi sat, ddu cam...

A.6 Co s6 ky thuat dé ap dung phuong phap phéng dién tiép xic

Thong thuong, kha nang tdi tao lai phép thir trude (phong dién qua khong
khi) bi anh hudng do t6c do ti€p can t6i EUT cua dau phéng, do 4m, cu tric cua
thiét bi thir, diéu ndy dan dén su thay doi thdi gian ting cliia xung va bién do
dong phong.
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Trong céc thiét k€ truée, hién twong ESD da duoc mo phong bang su phong
dién, thong qua dau phong, cia mot dién dung da dugc nap dién vao EUT, n6 tao ra
mot doan tia ltta dién phéng t6i mat phang ctia EUT.

Tia Ira dién nay la mot hién tugng vat 1y hét stc phic tap. Thuc nghiém da
cho thdy ring, khi khoang cach tia lira dién thay déi (tuong ting toc do ti€p can
EUT cuia dau phéng) thi thoi gian ting cua dong phdng c6 thé thay déi tir nho hon
1 ns dén 16n hon 20 ns.

Mic du gift toc do tiép can cuia ddu phong t6i EUT khong déi ciing khong 1am
cho thoi gian tang dong phéng khong déi. V&i mot s6 phuong phap két hop t6c do
va dién ap, thi thoi gian tang dong phéng van dao dong v6i mot hé so 1én dén 30.

Mot phuong phdp dé 6n dinh thoi gian ting cua dong phéng duoc dé xudt 1a su
dung mot khoang céch tia ltra dién ¢6 dinh (vé€ mat co hoc). Vi phuong phap nay,
maic du thoi gian tang dong phéng 6n dinh nhung ciing khong dugc khuyén nghi dp
dung do thoi gian ting ctia n6 cham hon rat nhi€u so véi thoi gian tang dong phong
ctia cac hién tuong tu nhién dugc mo phong.

Phuong phap nay khong mo phong duoc mot cach thoa dang cac thanh phan
tan sO cao cua cac hién tugng ESD trong thuc t€. Mot kha nang khac 1a st dung cac
thiét bi kich hoat khac nhau (vi du 6ng phdong dién khi, thyratron) thay cho tia Itra
dién hd, nhung céac loai thi€t bi nay van tao ra thoi gian tang dong phéng cham hon
nhiéu so véi cdc hién tuong ESD thuc té.

Chi duy nhit mot thiét bi kich hoat dugc biét cho dén nay 1a role, né c6 thé tao
ra dong phéng c6 toc do ting nhanh va c6 thé lap lai. Role nay phai ¢ dién ap du
16n va ¢6 mot ti€p diém don (dé€ tranh hién tuong phéng dién kép trong phan tang
ctia dong phong). Doi vé6i dién dp cao, cac role chan khong da ching minh duge
tinh kha dung cta né. Thuc t€ da cho thay ring bang céch sir dung role nhu mot
thiét bi kich hoat, thi khong chi sudn xung phong do dugc, trong phan tang cua no,
c6 kha nang lap lai hon ma céac két qua thlr nghiém ciing tang kha nang tai tao lai.

Nhu vay, bo tao xung st dung role 1a mot thi€t bi ¢6 kha nang tao ra mot xung
dong nhu qui dinh (bién do va thoi gian tang).

Moi lién quan gilta xung dong nay véi dién 4p ESD duoc trinh bay trong
muc A.3.

A.7 Lua chon cac thanh phan cho may phat ESD

Phéi sit dung mot dién dung tich trit ning luong dé thay thé twong tng dién
dung cua co thé con ngudi. V6i muc dich d6, gia tri danh dinh 150 pF da duoc
xac dinh.

Dién trd 330 Q duoc dung dé thay thé dién trd ngudn cua co thé con ngudi khi

27



TCN 68 - 207: 2002

cam mot vat kim loai nhu chia khoa hay mot dung cu nao d6. Truong hop phong
dién kim loai nay da duoc chitng minh 1a di manh dé thay th€ tat ca cdc hién tuong
phong dién ctia co thé con ngudi.

U (kV)
16
15 N P N .
N Vidu: prlong kpong co
14 N diéu khién d6 am (thoi gian mua dong)
N
\,
13 AN
\,
\\
12 N
\,
\,
1 A
N\,
\\
10 N
\\
9 N o2
\\ Sgi téng hop
\,
8 AN
\,
\,
7 AN
\,
\
\,
6 AN
\,
~ \\
5 S~ . Len \\\
~, \\\\ / \\
4 >~ L Vat liéu chéng N\
RN ~~o tinh dién AN
3 \\\ S~ \
~. S \,
[~ ~ \\
2 S~< %\\\ N,
\\\\ S \\
\\\ \\\~ \\
1
5 10| 20 30| 40 50 60 70 80 90 100 D6 Am tuong déi (%)

15% 35%
Hinh A.1: Cdc gid tri dién dp tinh dién 16m nhdt ma nguoi khai thdc sit dung cé thé
duoc nap trong khi tiép xiic vdi cdc vdt liéu duoc dé cdp trong muc A.2.
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PHU LUC B
(Tham khéo)

CAU TRUC CHI TIET CUA BO CAM BIEN DONG

B.1 Bo cam bién dong
Cau tao chi ti€t ctia bd cam bién dong dugc cho trong cac hinh tir B.1 dén B.7.

Thu tuc lap rdp nhu sau:

1)

2)

3)

4)

5)

6)

Han 25 dién tré tai “7” (51 Q, 5%, 0,25 W) vao mat ra cta dia “3” va lam
sach cac dau cuoi dugc han.

Han 05 dién tré ghép “8” (240 Q, 5%, 0,25 W) theo hinh ngii gidc vao
dau nai 16i ra kiu N dong truc.

Lap mat ra cta dia “3” (da c6 du cdc dién trd tai) vao go ndi cua dau noi
16i ra “1” bang 4 dinh vit M2,5 Pan Hd 6,5 mm.

Lap d4u n6i 16i ra (da c6 du cdc dién trd ghép) v6i go néi ddu noi 16i ra
“1” bang 4 dinh vit M3.

Han dia vao “4”, vé6i dinh vit hé trg dién cuc “6” da duoc bat vit va duogc
han, trén ca hai nhém dién tré ghép va dién trd tai. Lam sach cac dau cuoi
dugc han.

Bat vit dia dién cuc phang “5” trén dinh vit hé tro dién cuc “6”, sau d6 lap
ga giit co dinh “2” bang 8 dinh vit M3 Pan Hd 6,5 mm.

B.2 Pau do dong cam ting

Mo ta va cau tao chi ti€t dang dugc nghién ciu.

29



TCN 68 - 207: 2002

| I DAau ndi kiéu N - dau cai
DAau néi kiéu N - dau duc

Mat \:t!_!
atca rl_l—l rl..l—l I LI I

1

N
NV AN

ANANARNNETENINTEEEUUUUUUZUUURDDO DR

Thanh cGia hom chan nhiéu
hodc mat trudc cla 16ng Fa-ra-day

Fany
N

&
o

1S

Chi tiét |S& lugng Vit S6 lugng vit

1 1 M3 PAN HD SC x 6,5mm LG 12

2 1

3 1

4 1

5 1 M2,5 PAN HD SC x 6,5 mm LG 3

6 1

7 25 Diéntrd 51 Q

8 5 Dién trd 240 Q

Hinh B.1: Cdu triic chi tiét cua tdi dién trd
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1,0

mw ——\\\!W/;
N R

219,0

3,0

L
Ik

Mat cat A-A

816 3,2-3,4 dudc chia déu khoang cach 4 16 M3 dugc chia déu khoang cach

P| 2oz

316 M2,5 dugc chia déu khoang cach

@ 2 0,2 :

19,0

5,5

50,0

Bon vi milimét

Vat liéu: ddng ma bac hodc déng thau ma bac

Hinh B.2
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816 & 3,2-3,4 dugc chia déu khoang cach 8 16 M3 dudgc chia déu khoang cach

B @[ o0z

250,0
| |
I ‘
| J
L I ]
|
S |
~ e
= | o o
N
|
|
a1 111 ; | 1
2410
270,0

don vi milimét

Vat liéu: ddng ma bac hodc déng thau ma bac

Hinh B.3
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2516 @ 1,0 dugc cach déu nhau

vi tri PCD nhu hinh vé&
'@ 202

2 27,0

D202

316 & 2,7 dudc cach déu nhau

vi tri PCD nhu hinh vé

Céc kich thudc déu tinh theo milimét

Vat liéu: ddng ma bac hodc déng thau ma bac day 1mm

Hinh B.4

2516 @ 1,0 dugc cach déu nhau

vi tri PCD nhu hinh vé M3 THD

P2 o2 A

27,0

D2 o2

516 & 1,0 dudc cach déu nhau

vi tri PCD nhu hinh vé

Céc kich thudc déu tinh theo milimét

Vat liéu: ddng ma bac hodc déng thau ma bac day 1mm

Hinh B.5
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Hinh B.6
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FOREWORD

The technical standard TCN 68 - 207: 2002 “ElectroMagnetic compatibility
(EMC) - Electrostatic discharge immunity - Testing and measurement techniques”
is based on IEC 61000-4-2 (05/1999). A few of amendaments have been made to the
scope to suit the specific application in Vietnam.

The technical standard TCN 68 - 207: 2002 is drafted by Research Institute of Posts
and Telecommunications (RIPT) at the proposal of Department of Science & Technology
of Ministry of Post and Telematics. The Technical standard is adopted by the Decision
No. 28/2002/QD-BBCVT of the Minister of Posts and Telematics dated 18/12/2002.

The technical standard TCN 68 - 207: 2002 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes,
Vietnamese version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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ELECTROMAGNETIC COMPATIBILITY (EMC)
ELECTROSTATIC DISCHARGE IMMUNITY
TESTING AND MEASUREMENT TECHNIQUES

Isused together with Decision No. 29/2002/QD-BBCVT of December 18,2002
of the Minister of Posts and Telematic

1. Scope

This Standard relates to the immunity requirements and test methods for
electrical and electronic equipment subjected to static electricity discharges, from
operators directly, and to adjacent objects. It additionally defines ranges of test
levels which relate to different environmental and installation conditions and
establishes test procedures.

The object of this standard is to establish a common and reproducible basis
for evaluating the performance of electrical and electronic equipment when
subjected to electrostatic discharges. In addition, it includes electrostatic discharges
which may occur from personnel to objects near vital equipment.

This standard defines:

- Typical waveform of the discharge current;

- Range of test levels;

- Test equipment;

- Test set-up;

- Test procedure.

This standard gives specifications for test performed in "laboratories" and
"post-installation tests" performed on equipment in the final installation.

This standard does not intend to specify the tests to be applied to particular
apparatus or systems. Its main aim is to give a general basic reference to all
concerned product committees. The product committees (or users and

manufacturers of equipment) remain responsible for the appropriate choice of the
tests and the severity level to be applied to their equipment.

Note: Telecommunications equipment is a kind of electrical and electronic equipment so
this standard is also applied to these equipment.
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2. Normative references
[1] IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV)
- Chapter 161: Electromagnetic compatibility
[2] IEC 60068-1:1988, Environmental testing - Part 1: General and
guidance

3. General

This standard relates to equipment, systems, sub-systems and peripherals
which may be involved in static electricity discharges owing to environmental and
installation conditions, such as low relative humidity, use of low-conductivity
(artificial-fibber) carpets, vinyl garments, etc., which may exist in allocations
classified in standards relevant to electrical and electronic equipment (for more
detailed information, see clause A.1 of annex A).

The tests described in this standard are considered to be a first step in the
direction of commonly used tests for the qualitative evaluation of the performance
of all electrical arid electronic equipment as referred to in clause 1.

Note: From the technical point of view the precise term for the phenomenon would be
"static electricity discharge". However, the term "electrostatic discharge” (ESD) is widely used

in the technical world and in technical literature. Therefore, it has been decided to retain the
term ESD in the title of this standard.

4. Definitions
For the purpose of this section, the following definitions and terms apply and

are applicable to the restricted field of electrostatic discharge; not all of them are
included in IEC 60050(161) [IEV].

4.1 Degradation (of performance)
An undesired departure in the operational performance of any device,
equipment or system from its intended performance. [IEV 161-01-19]

Note: The term "degradation” can apply to temporary or permanent failure.

4.2 Electromagnetic compatibility (EMC)

The ability of an equipment or system to function satisfactorily in its
electromagnetic environment without introducing intolerable electromagnetic
disturbances to anything in that environment. [IEV 161-01-07]

4.3 Antistatic material
Material exhibiting properties which minimize charge generation when rubbed
against or separated from the same or other similar materials

37



TCN 68 - 207: 2002

4.4 Energy storage capacitor

The capacitor of the ESD-generator representing the capacity of a human body
charged to the test voltage value. This may be provided as a discrete component, or
a distributed capacitance.

4.5 ESD
Electrostatic discharge (see 4.10).

4.6 EUT
Equipment under test.

4.7 Ground reference plane (GRP)
A flat conductive surface whose potential is used as a common reference.
[IEV 161-04-36].

4.8 Coupling plane

A metal sheet or plate, to which discharges are applied to simulate
electrostatic discharge to objects adjacent to the EUT. HCP: Horizontal Coupling
Plane; VCP: Vertical Coupling Plane.

4.9 Holding time
Interval of time within which the decrease of the test voltage due to leakage,
prior to the discharge, is not greater than 10%.

4.10 Electrostatic discharge; ESD
A transfer of electric charge between bodies of different electrostatic potential
in proximity or through direct contact. [IEV 161-01-22]

4.11 Immunity (to a disturbance)
The ability of a device, equipment or system to perform without degradation
in the presence of an electromagnetic disturbance. [IEV 161-01-20]

4.12 Contact discharge method

A method of testing, in which the electrode of the test generator is held in
contact with the EUT, and the discharge actuated by the discharge switch within
the generator.

4.13 Air discharge method
A method of testing, in which the charged electrode of the test generator is
brought close to the EUT, and the discharge actuated by a spark to the EUT.

4.14 Direct application
Application of the discharge directly to the EUT.
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4.15 Indirect application
Application of the discharge to a coupling plane in the vicinity of the EUT,
and simulation of personnel discharge to objects which are adjacent to the EUT.

5. Test levels

The preferential range of test levels for the ESD test is given in table 1.

Testing shall also be satisfied at the lower levels given in table 1.

Details concerning the various parameters which may influence the voltage
level to which the human body may be charged are given in clause A.2 of annex A.
Clause A.4 also contains examples of the application of the test levels related to
environmental (installation) classes.

Table I: Test levels

1a - Contact discharge 1b - Air discharge
Test voltage Test voltage
Level (k) Level (kV)

1 2 1 2

2 4 2 4

3 6 3 8

4 8 4 15

x" Special x" Special
" "x" is an open level. The level has to be specified in the dedicated equipment specification.
If higher voltages than those shown are specified, special test equipment may be needed.

Contact discharge is the preferred test method. Air discharges shall be used
where contact discharge cannot be applied. Voltages for each test method are given
in tables la and 1b. The voltages shown are different for each method due to the
differing methods of test. It is riot intended to imply that the test severity is
equivalent between test methods.

Further information is given in clauses A.3, A.4 and A.5 of annex A.

6. Test generator
The test generator consists, in its main parts, of:

- Charging resistor R ;

- Energy-storage capacitor C;
- Distributed capacitance Cg;
- Discharge resistor R;

- Voltage indicator;

- Discharge switch;
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- Interchangeable tips of the discharge electrode (see figure 4);

- Discharge return cable;

- Power supply unit.

A simplified diagram of the ESD generator is given in figure 1. Constructional

details are not given.

The generator shall meet the requirements given in 6.1 and 6.2.

6.1 Characteristics and performance of the ESD generator

Specifications
- Energy storage capacitance (C + C,):
- Discharge resistance (R ):
- Charging resistance (R):
- Output voltage (see note 1):

- Tolerance of the output voltage indication:

- Polarity of the output voltage:

- Holding time:

- Mode of operation (see note 2):

- Waveshape of the discharge Current:

150 pF = 10%

330 Q£+ 10%

between 50 MQ and 100 MQ;
up to 8 kV (nominal) for

contact discharge;

up to 15 kV (nominal) for air
discharge;

+ 5%;

positive and negative
(switchable);

at least 5s;

single discharge (time between

successive discharges at
least 1s);

see 6.2.

Note 1: Open circuit voltage measured at the energy storage capacitor.

Note 2: The generator should be able to generate at a repetition rate of at least 20

discharges per second for exploratory purposes only.

The generator shall be provided with means of proventing unintended radiated

or conducted emissions, either of pulse or continuous type, so as not to disturb the

EUT or auxiliary test equipment by parasitic effects.

The energy storage capacitor, the discharge resistor, and the discharge switch

shall be placed as close as possible to the discharge electrode.
The dimensions of the discharge tips are given in figure 4.

40



TCN 68 - 207: 2002

For the air discharge test method the same generator is used and the discharge
switch has to be closed. The generator shall be fitted with the round tip shown
in figure 4.

The discharge return cable of the test generator shall be in general 2 m long,
and constructed to allow the generator to meet the waveform specification. It shall
be sufficiently insulated to prevent the flow of the discharge current to personnel or
conducting surfaces other than via its termination, during the ESD test.

In cases where a 2 m length of the discharge return cable is insufficient, (e.g.
for tall EUTs) a length not exceeding 3 m may be used, but compliance with the
waveform specification shall be verified.

6.2 Verification of the characteristics of the ESD generator

In order to compare the test results obtained from different test generators, the
characteristics shown in table 2 shall be verified using the discharge return cable to
be used in the testing.

The waveform of the output current of the ESD generator during the
verification procedure shall conform to figure 3.

The values of the characteristics of the discharge current shall be verified with
1000 MHz bandwidth measuring instrumentation.

Table 2: Waveform parameters

Level | Indicated First peak Rise time t with Current (¥30%) | Current (30%)
voltage current of discharge switch at 30 ns at 60 ns
discharge *10%
kV A ns A A
1 2 7.5 0.7to1 4 2
2 4 15.0 0.7to 1 8 4
3 6 225 0.7to 1 12 6
4 8 30.0 0.7to 1 16 8

A lower bandwidth implies limitations in the measurement of rise time and
amplitude of the first current peak.

For verification, the tip of the discharge electrode shall be placed in direct
contact with the current-sensing transducer, and the generator operated in the
contact discharge mode.

The typical arrangement for the verification of the ESD generator performance
is given in figure 2. The bandwidth of the target has to be more than 1 GHz.
Constructional details of a possible design for the current-sensing transducer are
given in annex B.

Other arrangements that imply the use of a laboratory Faraday cage having
dimensions different from those in figure 2 are allowed; separation of the Faraday
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cage from the target plane is also allowed, but in both cases the distance between
the sensor and the grounding terminal point of the ESD generator shall be respected
(1 m), as well as the layout of the discharge return cable.

The ESD generator shall be re-calibrated in defined time periods in
accordance with a recognized quality assurance system.

7. Test set-up

The test set-up consists of the test generator, EUT and auxiliary
instrumentation necessary to perform direct and indirect application of discharges
to the EUT in the following manner:

a) Contact discharge to the conductive surfaces and to coupling planes;
b) Air discharge at insulating surfaces.

Two different types of tests can be distinguished:
- Type (conformance) tests performed in laboratories;
- Post installation tests performed on equipment in its final installed
conditions.
- he preferred test method is that of type tests performed in laboratories.
- The EUT shall be arranged in accordance with the manufacturer's
instructions for installation (if any).

7.1 Test set-up for tests performed in laboratories

The following requirements apply to tests performed in laboratories under
environmental reference conditions outlined in 8.1.

A ground reference plane shall be provided on the floor of the laboratory. It
shall be a metallic sheet (copper or aluminium) of 0.25 mm minimum thickness;
other metallic materials may be used but they shall have at least 0.65 mm
minimum thickness.

The minimum size of the reference plane is 1 m2, the exact size depending on
the dimensions of the EUT. It shall project beyond the EUT or coupling plane by at
least 0.5 m an all sides, and shall be connected to the protective grounding system.

Local safety regulations shall always be met.

The EUT shall be arranged and connected according to its functional
requirements.

A distance of 1 m minimum shall be provided between the equipment under
test and the walls of the laboratory and any other metallic structure.
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The EUT shall be connected to the grounding system, in accordance with its
installation specifications. No additional grounding connections are allowed.

The positioning of the power and signal cables shall be representative of
installation practice.

The discharge return cable of the ESD generator shall be connected to the
ground reference plane. The total length of this cable is in general 2 m.

In cases where this length exceeds the length necessary to apply the
discharges to be selected points, the excess length shall, where possible, be placed
non-inductively off the ground reference plane and shall not come closer than 0.2
m to other conductive parts in the test set-up.

The connection of the earth cables to the ground reference plane and all
bonding shall be of low impedance, for example by using clamping devices for
high frequency applications.

Where coupling planes are specified, for example to allow indirect application
of the discharge, they shall be constructed from the same material type and
thickness as that of the ground reference plane, and shall be connected to the GRP
via a cable with a 470 kQ resistor located at each end. These resistors shall be
capable of withstanding the discharge voltage and shall be insulated to avoid short
circuits to the GRP when the cable lies on the GRP.

Additional specifications for the different types of equipment are
given below.

7.1.1 Table-top equipment

The test set-up shall consist of a wooden table, 0,8 m high, standing on the
ground reference plane.

A horizontal coupling plane (HCP), 1.6 m x 0.8 m, shall be placed on the
table. The EUT and cables shall be isolated from the coupling plane by an
insulating support 0.5 mm thick.

If the EUT is too large to be located 0.1 m minimum from all sides of the
HCP, an additional identical HCP shall be used, placed 0.3 m from the first, with
the short sides adjacent. The table has to be. enlarged or two tables may be used.
The HCPs shall not be bonded together, other than via resistive cables to the GRP.

Any mounting feet associated with the EUT shall remain in place.

An example of the test set-up for table-top equipment is given in figure 5.

7.1.2 Floor-standing equipment
The EUT and cables shall be isolated from the ground reference plane by an
insulating support about 0.1 m thick.
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An example of the test set-up for floor-standing equipment is given
in figure 6.
Any mounting feet associated with the EUT shall remain in place.

7.2 Test set-up for post-installation tests

These tests are optional, and not mandatory for certification tests; they may be
applied only when agreed between manufacturer and customer. It has to be
considered that other co-located equipment may be unacceptably affected.

The equipment or system shall be tested in its final installed conditions.

In order to facilitate a connection for the discharge return cable, a ground
reference plane shall be placed on the floor of the installation, close to the EUT at
about 0.1 m distance. This plane should be of copper or aluminium not less than
0.25 mm thick. Other metallic materials may be used, providing the minimum
thickness 1s 0.65 mm. The plane should be approximately 0.3 m wide, and 2 m in
length where the installation allows.

This ground reference plane should be connected to the protective earthing
system. Where this is not possible, it should be connected to the earthing terminal
of the EUT, if available.

The discharge return cable of the ESD generator shall be connected to the
reference plane at a point close to the EUT. Where the EUT is installed an a metal
table, the table shall be connected to the reference plane via a cable with a 470 kQ
resistor located at each end, to prevent a build-up of charge.

An example of the set-up for post-installation tests is given in figure 7.

8. Test procedure

8.1 Laboratory reference conditions

In order to minimize the impact of environmental parameters on test results,
the tests shall be carried out in climatic and electromagnetic reference conditions as
specified in 8.1.1 and 8.1.2.

8.1.1 Climatic conditions
In the case of air discharge testing, the climatic conditions shall be within the
following ranges:

- Ambient temperature: 15°C to 35°C
- Relative humidity: 30% to 60%;
- Atmospheric pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar).

Note: Any other values are specified in the product specification.
The EUT shall be operated within its intended climatic conditions.
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8.1.2 Electromagnetic conditions
The electromagnetic environment of the laboratory shall not influence the
test results.

8.2 EUT exercising

The test programs and software shall be chosen so as to exercise all normal
modes of operation of the EUT. The use of special exercising software is
encouraged, but permitted only where it can be shown that the EUT is being
comprehensively exercised.

For conformance testing, the EUT shall be continually operated in its most
sensitive mode (program cycle) which shall be determined by preliminary testing.

If monitoring equipment is required, it should be decoupled in order to reduce
the possibility of erroneous failure indication.

8.3 Execution of the test
The testing shall be performed by direct and indirect application of discharges
to the EUT according to a test plan. This should include:
- Representative operating conditions of the EUT;
- Whether the EUT should be tested as table-top or floor-standing;
- The points at which discharges are to be applied;
- At each point, whether contact or air discharges are to be applied;
- The test level to be applied;
- The number of discharges to be applied at each point for compliance
testing;
- Whether post-installation tests are also to be applied.
It may be necessary to carry out some investigatory testing to establish some
aspects of the test plan.

8.3.1 Direct application of discharges to the EUT

The static electricity discharges shall be applied only to such points and
surfaces of the EUT which are accessible to personnel during normal usage.

Inside the EUT, only the points and/or surfaces which have to be acceded to
perform customer's maintenance are included unless clear instructions for the use
of electrostatic discharges precautions (e.g. use of wrist straps) are prescribed by
the manufacturer (see clause A.5 of annex A).

The application of discharges to any point of the equipment which is
accessible only for maintenance purposes, excluding customer's maintenance, is
not allowed unless different prescription is given in the dedicated product
specification.
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The test voltage shall be increased from the minimum to the selected test
level, in order to determine any threshold of failure (see clause 5). The final test
level should not exceed the product specification value in order to avoid damage to
the equipment.

The test shall be performed with single discharges. On preselected points at
least ten single discharges (in the most sensitive polarity) shall be applied.

For the time interval between successive single discharges an initial value of
Is is recommended. Longer intervals may be necessary to determine whether a
system failure has occurred.

Note: The points to which the discharges should be applied may be selected by means of an
exploration carried out at a repetition rate of 20 discharges per second, or more.

The ESD generator shall be held perpendicular to the surface to which the
discharge is applied. This improves repeatability of the test results.

The discharge return cable of the generator shall be kept at a distance of at
least 0.2 m from the EUT whilst the discharge is being applied.

In the case of contact discharges, the tip of the discharge electrode shall touch
the EUT, before the discharge switch is operated.

In the case of painted surfaces covering a conducting substrate, the following
procedure shall be adopted:

If the coating is not declared to be an insulating coating by the equipment
manufacturer, then the pointed tip of tile generator shall penetrate the coating so as
to make contact with the conducting substrate. Coating declared as insulating by
the manufacturer shall only be submitted to the air discharge. The contact
discharge test shall not be applied to such surfaces.

In the case of air discharges, the round discharge tip of the discharge electrode
shall be approached as fast as possible (without causing mechanical damage) to
touch the EUT. After each discharge, the ESD generator (discharge electrode) shall
be removed from the EUT. The generator is then retriggered for a new single
discharge. This procedure shall be repeated until the discharges are completed. In
the case of an air discharge test, the discharge switch, which is used for contact
discharge, shall be closed.

8.3.2 Indirect application of the discharge

Discharges to objects placed or installed near the EUT shall be simulated by
applying the discharges of the ESD generator to a coupling plane, in the contact
discharge mode.
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In addition to the test procedure described in 8.3.1, the requirements given in
8.3.2.1 and 8.3.2.2 shall be met.

8.3.2.1 Horizontal coupling plane (HCP) under the EUT

Discharge to the HCP shall be made horizontally to the edge of the HCP.

At least 10 single discharges (in the most sensitive polarity) shall be applied at
the front edge of each HCP opposite the center point of each unit (if applicable) of
the EUT and 0.1 m from the front of the EUT. The long axis of the discharge
electrode shall be in the plane of the HCP and perpendicular to its front edge during
the discharge.

The discharge electrode shall be in contact with the edge of the HCP
(see figure 5).

In addition, consideration should be given to exposing all sides of the EUT to
this test,

8.3.2.2 Vertical coupling plane

At least 10 single discharges (in the most sensitive polarity) shall be applied to
the centre of one vertical edge of the coupling plane (figures 5 and 6). The coupling
plane, of dimensions 0.5 m x 0.5 m, is placed parallel to, and positioned at a
distance of 0.1 m from, the EUT.

Discharges shall be applied to the coupling plane, with sufficient different
positions such that the four faces of the EUT are completely illuminated.

9. Test results and test report

This clause gives a guide for the evaluation of the test results and for the test
report, related to this standard.

The variety and diversity of equipment and systems to be tested make the task
of establishing the effects of this test on equipment and systems difficult.
The test results shall be classified on the basis of the operating conditions and the
functional specifications of the equipment under test, as in the following, unless
different specifications are given by product committees or product specifications:

1) Normal performance within the specification limits;

2) Temporary degradation or less of function or performance which is
self - recoverable;

3) Temporary degradation or loss of function or performance which requires

operator intervention or system reset;
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4) Degradation or loss of function which is not recoverable due to damage of

equipment (components) or software, or loss of data.

Equipment shall not become dangerous or unsafe as a result of the application
of the tests defined in this standard.

In the case of acceptance tests, the test program and the interpretation of the
test results have to be described in the specific product standard.

As general rule, the test result is positive if the equipment shows its immunity,
for all the period of application of the test, and at the end of the tests the EUT
fulfils the functional requirements established in the technical specification.

The technical specification may define effects on the EUT, that may be
considered insignificant and therefore acceptable.

For these conditions it shall be verified that the equipment is able to recover
its operative capabilities by itself at the end of the test; the time interval during
which the equipment has lost its functional capabilities shall be therefore recorded.
These verifications are binding for the definitive evaluation of the test result.

The test report shall include the test conditions and the test results.

R, =50-100 MQ R,= 3300

_./._:]_‘_i:l /_./\. @ Discharge switch
_/

DC HV supply — C¢=150pF

r'Y @ Discharge tip

Note: C, omited in the figure, is a distributed capacitance which exits between the
generator and the EUT GRP, and couping planes. Because the capacitance is
distributed over the whole of the generator, it is not possible to show this in ciruit.

Figure 1: Simplited diagram of the ESD generator
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Figure 2: Example of arrangement for verification of the ESD generator
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Figure 3: Typical waveform of the output current of the ESD generator
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Dimensions in millimetres

Note: The discharge switch (e.g. vacuum relay) shall be mounted as close as possible to
the tip of the discharge electrode.

Figure 4: Discharge electrodes of the ESD generator
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Figure 5: Example of test set-up for table-top equipment, Laboratory tests
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Figure 6: Example of test set-up for floor standing equipment, laboratory tests
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Figure 7: Example of set-up for floor-standing equipment, post-installation tests
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ANNEX A

(Informative)

EXPLANATORY NOTES

A.1 General considerations

The problem of protecting equipment against the discharge of static electricity
has gained considerable importance for manufacturers and users.

The extensive use of microelectronic components has emphasized the need to
define the aspects of the problem and to seek a solution in order to enhance
products/system reliability.

The problem of static electricity accumulation and subsequent discharges
becomes more relevant for uncontrolled environments and the widespread
application of equipment and systems in a wide range of industrial plants.

Equipment may also be subjected to electromagnetic energies whenever
discharges occur from personnel to nearby objects. Additionally, discharges can
occur between metal objects, such as chairs and tables, in the proximity of
equipment. However, based on limited experience available to date, it is considered
that the tests described in this standard may adequately simulate the effects of the
latter phenomenon. This aspect will be investigated and may lead to an amendment
of this standard.

The effects of the operator discharge may be a simple malfunction of the
equipment or damage of electronic components. The dominant effects can be
attributed to the parameters of the discharge current (rise time, duration, etc.).

The knowledge of the problem and the necessity to have a tool to assist in the
prevention of undesirable effects due to the discharge of static electricity on
equipment, have initiated the development of the standard testing procedure
described in this standard.

A.2 Influences of the environmental conditions on the levels of charge

The generation of electrostatic charges 1is especially favored by the
combination of synthetic fabrics and dry atmosphere. There are many possible
variations in the charging process. A common situation is one in which an operator
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walks over a carpet and at each step loses or gains electrons from his body to the
fabric. Friction between the operator's clothing and his chair can also produce an
exchange of charges. The operator's body may be charged either directly or by
electrostatic inductions; in the latter case a conducting carpet will give no
protection unless the operator is adequately earthed to it.

The graphic representation of figure A.1 shows the voltage values to which
different fabrics may be charged depending on the relative humidity of the
atmosphere.

Equipment may be directly subjected to discharges of voltage values up to
several kilovolts, depending on the type of synthetic fabric and the relative
humidity of the environment.

A.3 Relationship of environmental levels to air and contact discharge

As a measurable quantity, static voltage levels found in user environments
have been applied to define immunity requirements. However, it has been shown
that energy transfer is a function of the discharge current rather than, as well as, of
the electrostatic voltage existing prior to the discharge. Further, it has been found
that the discharge current typically is less than proportional to the pre-discharge
voltage in the higher level ranges.

Possible reasons for non-proportional relationship between pre-discharge
voltage and discharge current are:

The discharge of high-voltage charges typically should occur through a long
arcing path which increases the rise time, hence keeping the higher spectral
components of the discharge current less than proportional to the pre-discharge
voltage.

High charge voltage levels will more likely develop across a small
capacitance, assuming the amount of charge should be constant for a typical charge
generation event. Conversely, high charge voltages across a large capacitance
would need a number of successive generation events which is less likely to occur.
This means that the charge energy tends to become constant between the higher
charge voltages found in the user environment.

As a conclusion from the above, the immunity requirements for a given user
environment need to be defined in terms of discharge current amplitudes.

Having recognized this concept, the design of the tester is eased. Trade-off in
the choice of tester charge voltage and discharge impedance can be applied to
achieve desired discharge current amplitudes.
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A.4 Selection of test levels

The test levels should be selected in accordance with the most realistic
installation and environmental conditions; a guideline is given in table A.1.

The installation and environmental classes recommended are related to the
test levels outlined in clause 5 of this standard.

For some materials, for example wood, concrete and ceramic, the probable
level is not greater than level 2.

Table A.1: Guideline for the selection of the test levels

Class Relative humidity Antistatic Synthetic Maximum voltage
as low as(%) material material (kV)
1 35 X 2
2 10 X 4
3 50 X 8
4 10 X 15

Note - It is important, when considering the selection of an appropriate test level for a particular
environment, to understand the critical parameters of the ESD effect.
- The most critical parameter is perhaps the rate of change of discharge current which may
be obtained through a variety of combinations of charging voltage, peak discharge current
and rise time.
- For example, the required ESD stress for the 15 kV synthetic material environment is
more than adequately covered by the 8 kV/30 A class 4 test using the ESD generator
contact discharge defined in this standard.
- However, in a very dry environment with synthetic materials, higher voltages than
15 kV occur.
- In the case of testing equipment with insulating surfaces, the air discharge method with
voltages up to 15 kV may be used.

A.5 Selection of test points

The test points to be considered may, for example, include the following
locations as applicable:

- Points on metallic sections of a cabinet which are electrically isolated from
ground;

-Any point in the control or keyboard area and any other point of
man-machine communication, such as switches, knobs, buttons, and other
operator-accessible areas;

- Indicators, LEDs, slots, grilles, connector hoods, etc.

A.6 Technical rationale for the use of the contact discharge method
In general the reproducibility of the previous test method (air discharge) was
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influenced by, for example, the speed of approach of the discharge tip, humidity,
and construction of the test equipment, leading to variations in pulse rise time and
magnitude of the discharge current.

In previous designs of ESD testers, the ESD event was simulated by
discharging a charged capacitor through a discharge tip onto the EUT, the
discharge tip forming a spark gap at the surface of the EUT.

The spark is a very complicated physical phenomenon. It has been shown that
with a moving spark gap the resulting rise time (or rising slope) of the discharge
current can vary from less than 1 ns and more than 20 ns, as the approach speed
is varied.

Keeping the approach speed constant does not result in constant rise time.
For some voltage/speed combinations, the rise time still fluctuates by a facto,
of up to 30.

One proposed way to stabilize the rise time is to use a mechanically fixed
spark gap. Although the rise time is stabilized with this method, it cannot be
recommended because the resulting rise time is much slower than the rise time of
the natural event to be simulated.

The high-frequency content of the real ESD event is not properly simulated
with this method. Using various types of triggering devices (e.g. gas tubes or
thyratrons) instead of the open spark, is another possibility, but such kinds of
triggering devices produce rise times which are still too low compared to the rise
times of the real ESD event.

The only triggering device known today which is able to produce repeatable
and fast rising discharge currents is the relay. The relay should have sufficient
voltage capability and a single contact (to avoid double discharges in the rising
part). For higher voltages, vacuum relays prove to be useful. Experience shows that
by using a relay as the triggering device, not only the measured discharge pulse
shape is much more repeatable in its rising part, but also the test results with real
EUTs are more reproducible.

Consequently the relay-driven impulse tester is a device that produces a
specified current pulse (amplitude and rise time).

This current is related to the real ESD voltage, as described in clause A.3.

A.7 Selection of elements for the ESD generator

A storage capacitance shall be used which is representative of the capacitance
of the human body. A nominal value of 150 pF has been determined suitable for
this purpose.

57



TCN 68 - 207: 2002

A resistance of 330 € has been chosen to represent the source resistance of a
human body holding a metallic object such as a key or tool. It has been shown that
this metal discharge situation is sufficiently severe to represent all human
discharges in the field.
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15 e.g. office rooms without humidity control (wintertime)
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Figure A.1: Maximum values of electrostatic voltages to which operators
may be charged while in contact with the materials mentioned in clause A.2
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ANNEX B

(Informative)

CONSTRUCTIONAL DETAILS

B.1 Current-sensing transducer

The constructional details for a possible current-sensing transducer are shown
in the figures B.1 to B.7.

The following sequence of assembly should be followed:

1) Solder the 25 load resistors “7" (51 Q, 5%, 0.25 W) onto the output side
disc "3” and shave the soldered terminals.

2) Solder the 5 matching resistors "8" (240 €, 5%, 0.25 W) in a pentagonal
disposition onto the output connector, of Type N coaxial construction.

3) Assemble the output side disc "3", complete with load resistors, onto the
output connector flange "1" using 4 screws M2.5 Pan Hd 6.5 mm long.

4) Assemble the output connector complete with matching resistors, “'7"
onto the output connector flange "1 " using 4 screws M3.

5) Solder the input disc “4”, with the screw support for electrode "6" screwed
and soldered, on both the load and matching resistors group. Shave the
soldered terminals.

6) Screw the flat electrode disc "5" on the screw support for electrode "6",
then assemble the support for fixing "2" using 8 screws M3 Pan Hd
6.5 mm long.

B.2 Inductive current probe
Description and constructional details are under consideration.
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Figure B.1: Construction details of the resistive load
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Figure B.7
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