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By THECRESRE IR LRy Ze et > B EKE— 25 RS AR - Hrb o BRZ2H
AT EHN R E LA S E R 2R - MR EL TR AR ERE TS
HEHEERERGESE
R ERZ SR

o PEHPZE (Ground Bond, Continuity ) JHIER,

o [ifEEEE (Dielectric Withstand,“High Potential - Hipot ) Jizd

o &% FE[H (Insulation Resistance) JHiER,

o JMER (Leakage Current) JHIER
EEAEEE HR 0TS R R ELE E AR » HOVTER ORI ESE R R B B R 2 -
F 1 BT 25TH NRTL AR e BV BOREREEE -

Standard / Harmonized
Standard

Testing Type

Test Voltage

IEC/UL 60601-1 3rd Performance
Edition Medical Electrical

Equipment Production

1000 VAC + 2 x rated V or 2000
IEC 617302 UL 1703 Performance VAG + 4  rated ¥

Photovoltaic Modules &
Panals Praduction

1000 WAC + 2 x rated V or (1000
VDO + 2 x rated V) X 120%

Performance
IEC 60335-1 Household

Electrical Appliances
Production

T e 5000 = 2400 VAC x rated V +
UL 60335-1 Household 2400 VAC Breakdown
Electrical Appliances

Production 400 - 2500 VAC 5-30 m#A 1=z

Table 1 NRTL & RAY Hipot 3% &

BEHEFEHIE (Ground Bond Test)

BEHFHPUHER, (Ground Bond Test ) siieith @ HIE, (Ground Continuity Test) » FEEH
P hebneE Rt firaERE (Safety Ground ) FYSEEEMEEAATSEM: -
BRI R BB G A S A R E Y > (REEBEOMHRE SR 2 Tl BEEE AR AV PR EE R
AR HE—RARFH BT B ER RS > R e (FRENEFR I - (ORI sr F IR E K IEE)
{E » VIEREIR » DA e R E b -

By T HECRILOReEMEHIRES [ 2 0F - EESnPTA vl il SV EE B - B0 B LR
TR B I (R der RSPV B
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Ground Bond Test Set Device Under Test
(1) High Current Source
44 AL L) -_--L"
| 1
Line Cord i: —— Giround Circuit
Resistance
| W Kelvin

Return Lead ]

® International Chassis
{mid) Resistance = — Kelvin € et nternational Chassis
0 elvin Comnection Ground Connection

1o Chassis

Figure 1: Circuit for a Ground Bond Test

1 BB fHET (Ground Bond) JAIGKEEES - Ml - REtHHUAGEERNEE
FUENEESLHREHR > 0 SRR e MR S R R = PR E AT 1R -

TEREITRE EERATEIRE - G g S HIRERA OPE FAYERRRE - WHR Sha B Rt o R AIH
P DEHh R Rt BB e R G R e d 22K -

AR B R RS R 10~30 A > Bt [EERFHETA 15448 100~200
mQ - HEERAfFE T A 6~12V -

N EMNERHE (Dielectric Withstand Test)

IHEMERHIE (Dielectric Withstand Test) - 28 By = B SN EE - & —THRHNEE
B SRE LM - HEEREE RIVR% 2GS R IE T TEEBRHEE
BE » DUEgER G E s B0 R SN ZRE ) o AR AR 4 A4 RE A T M RE ] R 2 48
SN IER TAERRFNT S BRI A ARG B 2R - BITEERE T/FEEE MR n] & FHAARE
UEFFIE 2 AE o W PR R IRIAR 4% M e T B 0 5 P - Ry e

MHEEAIEE — TR R Z R =W » B T AR AIB & 28 T HH TR - Eae sk
IR TEBAER 2 i > PIATEEHRER - 2USRE (A$tfl ~ &If5) - ERGEREEL
ZEHIEEA e - DU RN ZAE @ & 5 (b MR -

H BRI B A B2 AR HIRE ST > REA G ARG B - NI S B o s mT I E 5
= (NRTL) i E5 Ry in 100% 7SR (Production Line) WHETHYEE R Z: 4 IR
H -

MRS B Ay B R A FE VSO A S BR AR 2 PRI I = BB AR A Ry B A 7
Ui o WEGERE T > IR SR SAE G SRR - FEILHIETE A AE & T RE A
HELEEKR -

MRS RSP AT s BB R & (A (R 2 ARARLE A PR R (B R EEOE T AU R T 51
NFHETE

MEERE = 2 x FEMERE B + 1000 V
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i BRI GEE S AE i AR — B S B AR A R, KR BRI RIEFAEEZS (Device
Capacitance, C) . ##%EM (Insulation Resistance, RL) BAR/EHfE (
Contact Resistance, RA) AT#iak, ZnE 2 Fis,

(E)

, #— Test Potential

v

Figure 2: Dielectric Withstand Circuit Diagram

EZ&EPTUHIE, (Insulation Resistance Test)

PO (IR ) AN BT B BRI E R 22 ETHH » HEER Mt E A2

FEENEENREEE - 1F RlhE MG AR E 2R o BN I 2 &R E R
(Leakage Current) R[E] - 4@ ERHAEAR T B 2 HIE mivaa % EHE - DU HEH

PGSBS RN ARG B B LIRS -

EWGEHNH T B ENEG AGASHEIRE - (R L 0B n A - RGN
Fifr {5 FH A HIEA R JBR 3 5 3% e Fs 500 VDC =i 1000 VDC -

RIS ESR (DC) BB - E@GAFTHERIER 75eReER - REEEEH

RS £ B H MR E TR - RIL > AR B A LUE— P HISEE ANV EIRES
BFHE -

ABIEEIL (IR) MRRAYHIT 5B Hipot MRAHEEALL, & i & R RN R B A UL

B, RFHIRR MRS B IRl it £ B A . B4, BEREGREAREAT IR JIRAKE, & ol
Ml BG4 i - AL B I v PR, MR IR it R TR AR, T A, AR CR AT
REANRIFRIE ST, (Rl R 48k AR LI AR BT M S 2 A O IREE T,  DARHAE E dn RO ABR%
PERE,

IR RIS & HE A HEE 1 R RO AR M ERERERS., Bt BRMIE 2 58T, MILAHERS Hipot I

B OIENSEE N i SelnEt - S il

RERAR (Leakage Current Test)
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R R AU B B - BRI AL andE & B N B B B R R B R -
W AR E RS - e RUNEUE e an LB E T./FERE (Rated Voltage ) 4 {Flkf
AT ENECE FIREEREARAE T - BVEHE BT 110% 1F050 N THIE - MR K » Hipot
AL AR I H B FHGIRRE M HEINE MBS - DARFh @4 2 Ae
S IH EEEEAE IRV EN T - SHIRMEEIENS - U BBt R [
AR AL T RN > A& 3 o e

HV

plILY
21|C
plie
plife buTt
2|
2l ¢
21|C
-
RTN
high ARC high speed
frequency
low slower
frequency LEAKAGE CPU
(meter) 10
samples/sec
both frequencies,
but one threshold high speed
OVERLOAD —_—

Figure 3: Hipot Detection Circuits

TEIR R FOE I P, IS ZE 2% &RAEE (Measuring Device, fiif MD) I3
A S T B, B 4 R T 8 RS MD &,

MD HIRREF B, &M sk ABBFEPI44: (Human Body Impedance) , #EiEE(HE
SRTEIE R MR R, 0 o B S R T RE A2 IR B R R, I H R 5 7 A AR R
TR L AR HER) TR,

10K

10 0.015F

Figure 4: 60601-1 Measuring Device

U e e R B At B A 2 A R I — T R R EL ) TR R LB R 00 5 B (G e A B
LR AR ET B, SRR E B BRIEEI M ATRE A AR TR wi s BE) . DAREAS
BRAFTERE IR DL TV BVERE, ol A = FRER R a5

o PMHIBEK (Opening of the Neutral Circuit)

o EIFMMHE (Reversal of Line Polarity)
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o  PEHIAIEEAEE (Opening of the Ground Circuit)
S BUR T — MR IR EE T EHIME R (Leakage Current Network)

Line Configuration Setting

e e DUT fecepiacte
power () . Prede HI
inpat T = ‘ §2 @ o T
- 2 ¢
] [ §3 MD
Q
& b o

Figure 5: Leakage Current Configuration

BARE S1 1oz ikspiE & (Neutral Fault Condition) BUEEE, BARE S2 AT EIikwiE
#% (Polarity Reversal) WotE#E, MEHRE S3 RIREF MBI MK (Open Ground
Condition FILE,

FEA RIS AR B TGRS B A, 22 T RS AR TAl 22 i 7518 /R IR 8 45 i 5 IR DLI,
NEE AR BRI AR TR/ DN, Bd s — R YT RERR AR RSB IE BT, IR A M IEIE IR
ERVERE T 22 2 ERE,

I R E S AERT A FR BRI T BT BB RN AR i B S HE R R SRR A, AT A B
OREE 78 (o 1 75 Al 3] h s e IE AR, DN A T il RE e

TR TR E 2 B AR AN [ 2 AR R AT AR KAVZER, B AR AR R IR
—, FRFFE 60601-1 5 = iREEFRERIBIRMERZOR, (KIEIAEYE, IRrETTHIRL IR ER
TERREEIERY 110%06M: F3UT, WA HAFS 60601-1 RAHEHIEEE (MD, & 4) , #/#
7S S R A {0 SR B Y e AT TR [RD, FLPRAIE FTREYE 10 A 2/ 10 mA R

Yivax

~Fo

HFREENESEM (The Importance of Test Verification)

MHEE, H2HUpH P, BETHPTLL R IMEIRHEDIRE, W@ A N UmelEE M, S0&A
AR A T 2 2R A, 7 R B 2 R Thee,  [RIAE R E
LRI E BN, MR EMeHE R, SIFHEEN, EaEENAERRES, &
AR I ASHE IE T IEAE, RS BUEHIE 2 N Ghs B9 B i AR 2T
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Kk, SHEHREBARRIPTA DIREE TERRE, I RECRIAUERREAEAR E A TR Mo B 22 ikt [ 7Y
IEHESE, WM SERY R A HER R, R UL AHBERE RS, R SRR fif i &
il FACHE B i e /T B R AL UK, RRIERIE D RE AL LS Bt

—ERERE A MIFABarE LRI S0, eI S FE RS R AT D,

RZ Wit B RR R AR T, WA A 7K S A B R i N B R s Rl A TE DL, FEHBREE
MRERZEH, R E AN BRI, A AR IR o Nt 0 =2 i B R A 1B o,
% TR Hipot JIERERARILMAE 1ok, @ SRR RIRE S LA E BB A R 6] 25
(TVS) , DAMGMSCal PRI S 7RI R, AnlE] 6 B,

P
2
2

cus
_E H.V. (REAR)

cun
- TO CNR7650

1] ro c¥r7650

4 | RETURN (FRONT)
2 | RETURN (REAR)

Ved— L yd

‘TO CNT7651

Figure 6: High Voltage and Return Path with TVS on Return

RREREREMNHI SR (TVS) & iHFe LR wne s, IR
AERRAR A LM RS, ST, AR FE AN ) g KR 2 K RE B AR, T REE TR RRIE
JE, MENTERSC PO, EIIE UL T BT ERHIEARE, BRI R AT RE 2 0.0
mA FIIRFED, WEHRHE Ednmim e, ¥ BRGNS, FRERAREEIRE
HOIERR RAERAPES, RIS GBS B R E M OB L 22K, FilH HIFA P T
R DhRelRsE, BV RINZRNEEE R, WARMEERIE AN B HRCRGT AT REFE SRR, hESR RI
Ak fi Ak T R LR B RARY 2 A E R R

P AN R EAL ) ) LSBT
A
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ARG T H R e RE SR ARV IR - HAMUB R bE B RSB eT R R - BT
RSN o RIEHERN BRI T AR E s BN S 0 B G SR RS
E R A E R (RS E H R R SRR AR RE BB A an e s e E
BB a1 - A B H 58 B aollEUE B B TSRS - rTRECRE ISR AT
REFFAERYRTRERE S ML RIIF 53R - PREUAE 5 HLEHHRYBRRE T - 7] DU & 48 A o R ER Y
RH o R AR AL A (B JERE - ST ERES R AT RE R IR AR MBS R LR - (=
MBS AT RE IS RS > HI AR T 2 (ESHY -

BRZEHUR TSN RARRBRE

BATIERE S Z R, MR rTREE Ak e B O RTE, R, R
R ORI, oGRS R OREER R, DU FTREE SR
(Rt i IR R L, 2t AR Bkt - o2 R R ST A B B S IR ARG, BT — R 51k, M
ACHERR AR AR A B A IR E ThRE R A IR F T, & HA A B A 05 150 B AR S5 T e A7
TERI T A TEAE R,

B BL E S H R A R B FE 2, TR AR E N B — 7 0007 SRS AR i ShRE
MIEH, HF BRI T E e R A R e AR, Mk B R E BRI, Bmreil ek
RESDZI S MR IR R, DIRERBERSROHIEDhREIE R, Beot, A Bmasa e i a2 B
Gy BRI g K TR L e BhRE, (8 rIE R B iR th B BT, R B
G Bl — ok,

ZtE N B BB N BRI B 5 I RBeRE o3, T4 d ke e 5 o R 2 A TR T
AR, & 7 BN T R PR REBRRER B & (Test Box)

ve-2

A2 [KONIX Ll
ot ®®
Q% 2%

Figure 7: Associated Research TVB-2 Test Verification Box
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CUE 7 iy TVB-2 46, mTLAEE S, — & AR A K Bras i ts, W2eHke: B 9T, LUk
R R AL AR T RE & 1 I
e beEs E H — RAEBL TR, BEeR e C R E AR, i HRE E A TEIA IR E T K/
B RHREWIMHEUE, LA HE51ER A 45 K0 R 20 A AR TE B OS5 14,
TVB-2 Epis @bt g — M2 2 ThEE, Bk A RGN 1  — @ AR SR e, 5
— (I B SRR SR A, ERR BT s B T E A TR R - BB 5 ) RETURN  ([B137) i1~ i
PR RIFLAEMER, LUEAEBHEARGRE S, & HIERIE B AT Er) TVB-2 & EE, MR
B 2,

ACW | DCW IR GC GB

PASS 2MQ | 2MQ 4AMQ 500m | 50m
Q Q

FAIL 120k | 120kQ TMQ 2Q 200m

Q Q
Instrume | 1240 | 2121V 500V 1Q 30A
nt \ 5000UA | 2MOh 100m
Settings | 10m m Q

A
Ramp 25 25 N/A N/A | N/A

Table 2: TVB-2 Box Resistance Values and Test Seftings

BRI ERSE (Dielectric Withstand Verification)
& M ERAERAY s HEREEER £y 1240 VAC - fRIBFR 1 ;VER} » FAIL EpsgaEEsta—1{E 120
kQ EE[H - 1 PASS EgageEErSAIER A 2 MQ [ -
PRI 1l R HITGR ( 7 et i M AH A [B1 BV BmeeflE » S5—4H Ry PASS Bggfilst o M ERHIE %
TERRFAIT -

o HIE{EEER(Voltage) @ 1240 VAC

o RER_EPE(Hi-limit) : 10 mA

o JHRE (Ramp UpTime) : 2Fb

o HIEREERE (DwellTime) 15
SHIERRS > RIS Y = R st 4 i 22 TVB-2 Bzt ACW/DCW &Ik PASS I -
Al A HER 4 E R & TVB-2 EisB &y RETURN I7- -
F BB EFESTR - "RAITHIRERES R 620 pA ¢

JREER = 1240V/2,000,000Q = 0.00062A
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BEREAGERIEHIE By PASS (i) - #E FAGEST FAIL (M) BRagliat - MBER RGN ey
1 PASS HIEAHEIRVEE 2 E - A& BEIEAAR H TVB-2 Bisger ACW/DCW [&Sskiry PASS
W82 FAIL BT - TSR - THIENERREMES S 10.3 mA - R IEEB S
i BRI R e B BRI ER > DRGSR I HIE By FAIL (R0 -

JREET = 1240V/120,000Q = 0.01033A

R A AR AR R AR L EOR,  RRAS RIEAE CRAFs ] (Dwell Time) I 0.5 B INHIE
AR U SRR B LR € IR ] N P 5 2RI SR e 2 vl e SVA IEME RN B, °%
g AT A AZ BB TR AE

BEHTHDUHEERSE Ground Bond Verification
”ﬁ%ﬁhﬁ m AR R E By 25 A AC - fRIESR 1 IVER] » FAIL BsE s g a4 —(E 200
BERH - 11 PASS BasgreE s AERAH 50 mQ &fH -
IIH: FEHN S H ORI 8 7 255 e I AH A [EIABREE IR, - 55—4H % PASS Basgfilek o BatfHST
MBS E R -
o HIEVER (Current) 1 25 A AC
o [HFT _EFE(Hi-limit) : 100 mQ
o JHEIFRE (DwellTime) 11

RIEEE, BB H SRR KB RAERAR (4Lfg) HiE TVB-2 Basadh GB BN
PASS i1, W I lERAR (B gy s TVB-2 Biss & RETURN i 1. $UTHIE1E,
TR R K B A AT A 50 mQ, Bhas R IEHE 4 PASS CGEIE) . # FARHEEST FAIL (&
B0 BagsiflEt. BEEH TR AR B PASS VA R R 280, R1B KRR AR
GB #1511 PASS Uity TR A FAIL 3 7. SATHIGAR, TEIHE 120 1) & BHAE A A 200 mQ,
ek ST R E A5 FAIL CRBO .

T AR R R AR B 2R, ISUEIERRRIRE ] (Dwell Time) JEHI 0.5 #9152 L
AN SREUR BEHE R 2ol 38 2 T BE MV I et [ B B A8, S — 2B Wit
kG, DR SRR .
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#B 4% FHPTEEE (Insulation Resistance Verification)
HIERFEFIFTE V4R EID (IR) HIENERE & 500VDC « £ 1 > Fail (kLR &g a—
& 4MQ E&[H - 1fy Pass (@i ) EERERIEH—{E 1MQ & -
G e IR (IR instrument) FREERE RIAHA [FI A HIER (T -
BE—4HMENRy PASS I
o IR MR
HIEVEERE @ 500VDC

o FFR{E (Low Limit) :2MQ
o JHEAFR] (Ramp Up) 27D
o CHEAIERT (Dwell Time) : 1§

i IR HEAERAT = BEHEER (High Voltage Lead) #HE2% TVB-2 f#s IR #i731Y PASS I 1
TRFEIEE 4R (Return Lead) % TVB-2 #Y RETURN Ui+ « A{TMIEANG - &HIEIAY EPHE
FELT R TMQ - ML HIEES FIEFIE iy PASS (i) -

T AHAELRy FAIL JIE -
IR G ERAERT L PASS JIEAERIRVECE S - #65  ’Rs BRI GRS 2 TVB-2 IR #57HY FAIL
U5~ o TR - EEIHYEFHE LRy AMQ - SERETZRIHE K FAIL (H) -

FFF B ERIEREIREZOR - WSROV (Dwell Cycle) i1y 0.5 #h#]
TERIL - WBRREARGEHE FAIL » Foras i I se RAE IEMEANRERIR - IR0 S iTas
R -

JRE RIS (Leakage Current Verification)

Leakage Current verification is not as well defined as verification for other test types.
The TVB-2 box does not contain terminals to test for leakage current values. However,
the same concept can be carried over to ensure that a Leakage Current instrument
is operating within specified values. Since a product is operating at rated voltage
while running a Leakage Current test, most Leakage Current instruments include a
universal power receptacle

(figure 8).

UG R A SR A s 5 U AR e 25 © TVB-2 &R B & m] R I
R BB AT - 28 > AHEIRERRE ey r AR E A - DI s R AR E
FIARAS SR P IE S (F - HVE S TREUAE - RLIEHEERRET - IR ZER
BRI At — (818 I BE R L. (4lE 8 Fim ) -
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Figure 8: Universal Receptacle Box

Rk, rIUSEUWE—EE BTG R, BB e E TR, — IR EER R, WA
TREEG S LR [F SRR, TR T s IR A B —FR A B 5 1k,
A AR EVERERER A BRI T, SElEME (Ground) BLHERR (Neutral) 2
MR ; MER mmsMEGREE T, RE &R (Ground) BLA#RE (Line) ZHBYYR
ER, RIL TP B EREH (Line to Ground) DL HE#R ¥ (Neutral to Ground)
P ipCE e NI EK =TS )EE 2
fln, TEHETTIRETRRAERE, PR E— {5 fHEA

o 1R (Line) EdpiMh (Ground) Z[EEHE 2MQ A

o TEFPERR (Neutral) HipzHh (Ground) 2 [iH$Hz 200kQ FEH

— IR EM T

o JHIFAEERE : 120VAC

o BHF . 60Hz

o JWE IR (High Limit) : 50pA

o M : MMM (Reverse Polarity)

o CHIEERR] (Dwell Time) 58
LA (Line) BEdpE (Ground) ZRlHH: 2MQ BB, TREVEIBIENZ 60uA :

JREEA = 120V/2,000,000 = 0.00006A
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IOREEE S EEOAERGE R HE K FAIL (HD) -
B A HE AT s e IR E M (Normal Polarity ) 4T » JHIEER 2 S RE IEMEHE KR -
B HIRERAGRECEWT -

o HIEREEEE : 120VAC

o ST : 60Hz

o JRES LR (High Limit) : 550uA

o fiRME  IEEMxME (Normal Polarity )

o HIEHERE] (DwellTime) : 5%
EIEFMLR (Neutral) Edfzsl (Ground ) 7 fifj#difs 200kQ EHFG - REIREEIEL B
600uA - I HIERAE SR E By FAIL () -

HEPNRE NSNS E B e A SR E ST A ERGM ST - B RS
R - RS HY R EUAITIRE 2 A5 AE IEMEMBSE S OHE - Al I &H R AT P AR TR
ERNE S AR MR NIRER(E - WAL AR s B U A E -

o

e e P e BN N B 2 R v, RGeS B aas S S i i e, XA+
A HE A BT, BRI RE AT ERERRE R B OB e b R i

B TR R 2 PO B 5 FH A ORGE AR (i e IR O PR AR BT B, PR, 3 e i B A AR
IR, TR R AR E AR ETAGHE, ERPI T A B BsE R, AT ER AR R
PR REERZES TAE,  [RIRpt AT Bl ASRESG & AR RO B dh TR G B B i Al TEBR LA
FEARAOM I ER I — (BB R, mTLABh B Bl 5, W esR I PR & 15 E H T AR,

A B 2 A O HEE L E SRR TR B, I T EETTBR e AR A e e M B mT S

JEAN, IR BRI Y 2 A TR O a8 i B TR e i B DORE, B R T P AR AE
2oL G BRSO DA B DI RE,

Bnat 7 LR R E N B M7, WIREFEERaa R, WA B S TR A SR,

EMIBATERERR Y, WA A HIEER 575 NRTL (Nationally Recognized Testing

Laboratory, BIZZRAIHIBE ) HHEZER,

226 [1] UL Cdalibration Requirements: Equipment Used for UL/C-UL/ULC Mark
Follow-Up Services
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