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As a professional manufacturer and provider and manufacturer of surge protection
components and innovative solutions , Shenzhen Bencent Electronics Co., Ltd was
established in1999, its product range cover GDT, TVS, TSS, ESD, Zener, MOV, SPD, Hybrid
Devices and semiconductor chips, etc. Bencent components arewidely used in industries
include communication, security, Consumer Electronics, industrial, medical electronics,
automotive electronics andalternative energy.Bencnet electronics has taken pride in
becoming preferred supplier with priority to HUAWEI, NOKIA, SAMSUNG, HIKVISION,
LENOVO,FOXCONN, JABIL, PANASONIC, GREE, MIDEA, MINDRAY, INVENTRONICS
,BYD,GROWATT, HUAQIN.
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e aaWhat's New?

BL201NH \

o
o V=140V
y Vimpulse<500V
Ipp>1KA (8/20us)
\/ 2.9x2.1x1.9mm
Page41
X &
Circuit ACPOWER Adapter

BXD3000$A03M03-D1N
Vgr=2400V Vi, s=2500V
1,,>3kA(8/20us)

Hi pot=2000v

8.5x5.5x8.5mm
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Circuit ACPOWER Adapter
BMG
@
BMG20D751K102Y\

1,,=5kA@8/20ps
Low ClampingVoltage

V=800V
20x17x9mm
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Circuit POWER Residential Storage

.SPD For PV

BSPDPV20K-670H1 \
U =670V DC I,=10kA(8/20ps)
No leakage currentand high

reliability
34.2x14.3x30.3mm
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Circuit DC POWER PVInverter

LED SPD

AN

BSPD277DO5LF-01
Uc=277 VAC In=5KA(8/20us)
69.4x34x21.3mm
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Circuit AC POWER Adapter

JR#SPD

BSPD230C20PF-02\
‘ Uc=230V  [=20kA(8/20us)

Up<2.0kV(L—N/L—PE/N—PE)

38.5x16.4x24mm
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Circuit ACPOWER PAD Power

.SMA 600W

BV-6SMAJ12CA \

Peak pulse power 600W(10/1000us)
Low ClampingVoltage<19.9V

5.3%x2.9x2.5mm
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Circuit DCPOWER Access Control

. SMBF 3000W
BV-3SMBF30CA \

Peak pulse power
3000W(10/1000us)

Low Clamping Voltage<48.4V
5.8x4.4x2.8mm
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Circuit DCPOWER Access Control

JSMK 3kA
BV-SMKJ75CA \

Vg =85V

V <140V
1pp>3kA(8/20ps)
10x8.2x2.2mm
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Circuit DCPOWER

.TVS+TSS 10kA

BVS-SMEJ7675CA
Ve(TVS):76V Vpay(TSS):75V

lpp>10kA(8/20us)
Iop>400A(10/350us)
18.3x14x7.5mm
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Circuit DC POWER

. OTVS 20kA

. 1> 10kA@8/20us@95°C

24.0x23.5x13.8mm
Page 53

BVO-SMG76CA

Voru=T6V
1.
LI
3 4

Failsafe
Circuit DC POWER

.DFN 1610 100A

BV-FEOS5ZF \

Vg =6V
V <11V@100A
V.<8.3V@16ATLP

1.6x1.0x0.5mm
Page 55
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Circuit DCPOWER Mobile phone
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FGDT

TR 528 0 Rz 14 HB

BL201NH

Page4l

BLE}3E:2.9x2.1x1.9mm
THRIZ, ZHEETHE=E

VS WM EE RAREIEA100%+
—HIEELF, R R
RigEEE, ERTZEFF

RIFR:ACERIR O, HERFHER RN, IR I
IR, PEIRTEE

BXD

R MR BRI R E

BXD3000SA03M03-D10

Page 41

R <&@ :8.5x5.5x8.5mm
3kA @ 8/20ps

e BE, AILIEHE. {B5%E,
#2ACTE2000V, 5% E <2200V

MA:ACEBREOZZS, EAFERM
MEZEXR, EEEEREFEERBRBE
BB R

%
L-PZOB—-Z ACPOWER Adapter

BMG %
A

o T
MOV% Mov 7?3 o 57
BXD T

L \

.
L.
Test Level: 1.2/50us-8/20us:CM/DM 6kV-3KA

&

Adapter

Next
Circuit

BMOV14D561K*3

BXD3000SA03M03-D10
PE_ )

Test Level: 1.2/50us-8/20us:CM/DM 6kV-3kA Hipot AC2000V

BMG

ERKRBESSREN

BMGO7D-20D
Page 45

7D~20D2 A5 5| HMEBRE
Bhatis, SSHIPIN TO PINE A

NEGDTIERE, BFIEESE L, il
B T4 B E SR ESE A MPE, 7
BREM. B BRRESK

RZF :ACEESEO. DCE O E R ERTM
4T, IR BHESN MR BE,
EATFHEMERRA U RNERESER
B R R O

SPD For PV

' ORRIRAERIPS

BSPDPV20K-670H1

Page 43

KB 3L :34.2x14.3x30.3mm
10KA @ 8/20us

VS B4 75 % BREXGDT, iR ESR 1L
BT, SirEAE, AERNEE, AE
HESEEE RERUE

RZA R E LR R, IRARER SR
TR EFE30%, AR A20%, Finie A
afg

»

LLLLLL

BMG20D751K102Y*3 |

TI41095-M02NAdAdSq

D
POWER

Residential Storage

PE

Test Level: 8/20us 10kA

THO0.9-Y0ZAdAdSd

BSPDPV20K-670H2

PV Inverter
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LED SPD

LEDIRiAfRIF 2

BSPD277D0O5LF-01
Page 43

FHEEEISPD:69.4x34x21.3mm
10kV-5kA @ 1.2/50-8/20us
FELEDEEESERMHIFEK

SLERGH, SWMEPER, FRIPAT
BFL.5kV, NEBIINKRIETR,
IP65 BKBA NI

FZF3 :LEDIEZNER. LEDEEIRF =,
MES, REES

RESPD

RERARIP S

BSPD230C20PF-02

Page 43

&z SPD:38.5x16.4x24mm
20kA @ 8/20ps

#EAC320V@500AL T E BT aE 11,
ERMBPPER, RIPATFETF2KV

A BibR T RIRE, RERS
RGREFR20%

ACPOWER

5

BSPD277DO5LF-01

| Yo
]

—:I—@—

Test Level: Contact:8/20us:CM/DM 5kA

1)
Ll

PAD Power

s AC POWER

BSPD230C20PF-02

Test Level: Contact:8/20us:CM/DM 20KA

Q

= B

= &

i

SMA600W

600W SMAZHZETVS

BV-6SMAJ12CA
Page 53

SMAZF2E :5.3x2.9x2.5mm
600W@10/1000us, REE K T Z4E

VS EHISMARI S ThHEE> 1, 5(F
VS EMSMBEEE : HIREFENEI30%

R EResHE. FRHRES, ROFHEN

RIBER

SMBF 3000W

3000W FE{FSMBIETVS

BV-3SMBF30CA
Page 53

SMBE {F 13 :5.8x4.4x2.8mm
3000W @ 10/1000us

VS EHSMBE % : THEIEH400%
VS EMSMCEE : IR EmFRRE/N50%

KA =HINREEFTR
INEEE, KIhE

BV-6SMAJ12CA Chreuit

Next
Circuit

Test Level: 1.2/50-8/20us CM/DM 2kV-1kA
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SMK 3kA

3KAEISMKE&ETVS

BV-SMKJ75CA
Page 53

HBESMKH 3£ :10x8.2x2.2mm
3kA@8/20ps, EA ML

IPP (SMK) =5*IPP (5SMD) , &4t
HRAIREFRRL60%

[ZFH :DC48VAR L MBMSET R, B

MOSE RIS & IRB/LEF XL

TVS+TSS 10kA

10KAERTVS TSSE RIS+

BVS-SMEJT7675CA
Page 53

SME$}23£:18.3x14x7.5mm
10kA @ 8/20ps

VS PTVSHZ: R ABATSSHIFERE H5%
&, BB &t RAIMOSE M iR BY R

7 A9 : BE 1548V D C1E S B W Rz BRI 377,
fr T Sam Il B po A

J
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LPZ0,-1 AAU

L=1pH
T s D D s

fvs Tss| op BVS-SMEJB685CA e
3 | °"BVS-SMEJ7675CA i

E v 3
®) BM091M

Test Level: Contact:8/20us DM 10kA

RTN

OTVS 20kA

FERRRTVS

BVO-SMGT76CA
Page 53 LPZ0,-1

KiE 3L 24x23.5x13.8mm =
20kA @ 8/20us, FHEBMRIZEZHIFER

= -2
Next
Jg BVO-SMG76CA |Circuit

— A FLE EEERNZ.ZELREH IR 3 -
it, RE VAR 0L E (150A@110Vdc/ _
220Vac) R ek —

v. BM091M

Test Level: 8/20us CM/DM 20kA

R :48VERIA R, tNE vt e, 48VfE
BERAKERBRIIR;

DFN1610 150A

KiERESDER

BV-FEO5ZF
Page 55

Charging case

DFN1610%32£:1.6x1.0x0.5mm
100AE &, 1800WINER, 15 Z @ 2s (iR
#30%

BEAMZEVCIFIV@150A, 5% BV-FEO5ZF st
BIEERSERE, MERBT30KV

N TR E FHF, RMEOSHIBH B

Test Level:1.2/50-8/20us DM 300V-150A
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Select Components
» V-lcurve P37 = R
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> V-tcurve P38 3 ;E @
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Application Guide ® BMG P45
» EquipmentVPorts P12 @ MoV P45 =
» Ports Circuit Design ®TSS P51 E Egg
ol Jol ol Jal g o AC P13-16 °Tvs P53 ol Jal el Jal g = 283
T it eDC P16-22 ®ESD P55 75 223010zt =it
Choose Standard ®RJI11 P22-23 ® Zener P57 System Test /
» Test Standards ®RJ45 P24-25 > Surge Lab P59 —
®ITU-TK.20 PO3 ¢ Coaxial P25-21 » Test Waveforms =Z B
®ITU-TK.21 PO5 © RS485 P217-28 ®Surge P59 ollolldollollo ) 3 1%;: 3
T * GR1089 P07 ® Alarm p28-28 EFT P60 A Ky R4 m
.H;tﬁ,ﬁ*ﬁ' . 1507637 P09 ®UusB P28-29 ®ESD P60 Apply & Optimize >< ki
Environmental Analysis 15016750 P09 ® Others P29-34 o Other P62 > Qualifction Certfisate be3 “
P Lightning Protect Zone ® |[EC61000-4-5 P10 > Reliability Lab P64
¢ LPZ0B-1 P1-2 © 1EC61000-4-4 P10 » Layout Recommended
¢ LPZ0B-2 P1-2 ®IEC61000-4-2 P11 © Trace width P65 2H s
® LPZ0B-3 P1-2 ® UL60950 P11 o Via P66 %ﬁ e
®LPZ1 P1-2 z liit 3
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LPZ0,-1

E m oEm moEm EoEoEEEEEm®E®m®®=®=®= &=

; LPZ0,-1
. L , 1 ( :
S SO
' N/ AISG COAXIAL |,
' a4 ) g
f A & - N .
L O
E RRU Rsass | | Power |,

4

Application environment on telecom
transmission tower

-
©

A

LPZ2

0

POWER

]

COAXIAL

RJ11

&

RS485

L]

RJ45

(.

RJ11

...

RJ45

0

POWER

&

RS485

©

COAXIAL

- -ememememememememe=

-

Recommended surge level

O

DCPOWER

RUS

RJLL

8/20us 8/20us 8/20us 8/20us 8/20us
LPZOB_]‘ 5kA 5kA 5kA 20kA/40kA 10kA/20kA
LPZ0.-2 1.2/50-8/20ps | 1.2/50-8/20us | 1.2/50-8/20us 8/20us 8/20us
B 6kV-3kA 6kV-3kA 6kV-3kA 10kA/20kA 5kA/10kA
LPZ0.-3 10/700ps 10/700ps 10/700us 1.2/50-8/20us 1.2/50-8/20us 10/700ps 10/700us 1.2/50us
B 4kV.6kV 4kV.6kV 4kV.6kV 6kV-3kA 6kV-3kA 4kV.6kV 4kV.6kV 4kV.6kV
LPZ1 1.2/50us 1.2/50us 1.2/50us 1.2/50us 1.2/50us 10/700us 1.2/50us
2kV.4kV 2kV.4kV 2kV.4kV 2kV.4kV 2kV.4kV 2kV.4kV 2kV.4kV
LPZ2 1.2/50us 1.2/50us 1.2/50ps 1.2/50us 1.2/50us 1.2/50us 1.2/50us
1kv 1kv 1kV.2kV 0.5kV.1kV 1kv 1kV 1kV

-2

COAXIAL

RS485

POWER

RJ45

VIDEO

O N () N

- mom omom omoEmoEoEmoEEEEE®mE®®®E®® ®®® ®m ®® ®B® B ®m ® ®m ® ® B ® ® ®m ® ® B ® B ® ® ®m ® ®m B ® E ®m moE EoE B E E E E E R mE R R E R E R EE E mE R mE R EE EEEEEEEE EmEEEEEE B mEEmEE®E®m®m®m®m = ® = = &8

LPZ0,

O @O ©

- = - mmemmom e .=

LPZ0,-2

\

Outdoor cabinet on rooftops

(high speed aerialincluded)

LPZ0,-3

General outdoors, walls,
hanging bars

Otherareasinside building except LPZ0, classification
defined, e. g. passageway, weak current wells,
switchingroom, basement, inside room

LPZ2

To be provided with good line-to-ground connection system and the
specificroom with primary protection, e.g. inside building,generator

room oroutdoor container-style mini generator room etc.

S[SA]EUV]E)UBWUOJ[I\U]
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ITU-TK.20 (NOV 2022) Resistibility of telecommunication equipmentinstalled in a telecommunication centre voltages
and overcurrents

Table 1a - Applicable tests for external ports

Porttype
No. of Symmetric port Coaxial port Dedicated power feed port Mains power port
Testtype P?lfslt Primary
simu i i
o Testconnections | protection| psic test levels Enhancedtestlevels | Basictestlevels |Enhancedtestlevels | Basictestlevels Enhancedtestlevels | Basictestlevels | Enhanced testlevels
tested (alsoseeclause7 (alsoseeclauses 5 (alsoseeclause7 | (alsoseeclauses5 (alsoseeclause7 | (alsoseeclauses5 (alsoseeclause7 | (alsoseeclauses5
of [ITU-T K.44]) and 7of [ITU-TK.44]) | of [ITU-T K.44]) and 7of [ITU-TK.44]) | of [ITU-T K.44]) and 7of [ITU-TK.44]) | of [ITU-T K.44]) and 7 of [ITU-T K.44])
10/700ps 15+25Q 10/700ps 15+25Q
Transverse/ No | 10/700us15+250 10/700p1s 15+250 12/50-8/20us20 | 12/50-8/200s20 | | ékVA"Z o L 5/kVAMESi o 1.2/50 20 1.2/50p5 20
differential 1kVA.6.1-1(aandb) | 1.5kVA.6.1-1(aandb) | 1kVA.6.2-1 1.5kVA.6.2-1 (;and b‘)' 1;and t’)" 2.5kVA.6.4-1 6KVA.6.4-1
Portto earth 10/700ps 15+25Q 10/700ps 15+25Q 10/700ps 15+25Q 10/700ps 15+25Q 1.2/50us 20 1.2/50us 20
No | 1 0kvA.6.12 1.0kVA.6.1-2 nja 1.0kVA.6.3-2 6KVA.6.3-2 2.5kVA.6.4-2 6KVA.6.4-2
Port to external 1.2/50ps 2Q 1.2/50ps 20
port Ne na n/a n/a 2.5kVA.6.4-3 6kVA.6.4-3
Single
$:’a°n':‘::ras';‘;"/ ves | 10/700us15+250 10/7004515+250 | 11.2/50-8/20us20 | 11.2/50 -8/20ps 20 | 10/700ps15+250 | 10/700ps 15+250 1.2/50us 20 1.2/50us 20
differential 4kVA.6.1-1(aandb) | 4kVA.6.1-1(aandb) | 4kVA.6.2-1 6kVA.6.2-1 4kVA.6.3-1(aandb) | 4kVA.6.3-1(aandb) 6kVA.6.4-1 10kVA.6.4-1
Coordination/ Yes 10/700us 15+250 10/700us 15+25Q 10/700ps 15+25Q 10/700ps 15+25Q 1.2/50us 20 1.2/50us 20
Port to earth 4kVA.6.1-2 4kVA.6.1-2 nja 4kVA.6.3-2 4kVA.6.3-2 6kVA.6.4-2 10kVA.6.4-2
Coordination/ 1.2/50us 2Q 1.2/50us 2Q
Port to external - .
ort toexterna ves na n/a va 6kVA.6.4-3 10kVA.6.4-3
port
10/700ps 15+25Q 10/700ps 15+25Q
Portto earth No 1 S/kVAuZ 1.4 1 s/kVAuZ 1.4 n/a n/a n/a
Port to external No n/a n/a n/a n/a
Lightning/ port
voltage Multiple
Pottocartn | ves | 10701520 | 10manus1seasa wa wa "
Portto external v
port es n/a n/a n/a n/a
Portto earth No ;.;{j/o:ssz;ion ékzv/ iog‘s_ﬁ;mn n/a n/a n/a
Ethernet 1.2/50us2+100+10Q | 1.2/50us2+10Q+10Q
unshielded | ransverse Ne | o .6kva6.T-5 1.5KVA.6.7-5 nfa n/a n/a
twisted
pair (UTPg) Voltageimpulse No 1.2/50us 2+5Q 1.2/50ps 2+5Q n/a n/a n/a
test 2.5kVA.6.7-3a 6kVA.6.7-3a
Power over No 1.2/50ps 2+10Q+10Q | 1.2/50us2+10Q+10Q
Ethernet (PoE) 0.6kVA.6.7-2 1.5kVA.6.7-2 n/a n/a n/a
1.2/50pus2+10Q 1.2/50pus 2+10Q
Ethernet Portto earth No 2 5{<V AHSG 7.4 Gk\I/A :5774 n/a n/a n/a
shielded ) o -
twisted
Pair (STPe)| - shield to earth No ;:RD:?;S@Q éfv/ioe“izgm n/a n/a n/a
8/20pusA.6.1-2 8/20us A.6.1-2 8/20ps A.6.3-2 8/20us A.6.3-2
Portto earth No 1kAJwire 5 ka/wire n/a 1 kA/wire 5 kA/wire n/a
Port to external
port No n/a n/a n/a n/a
Lightning | ;010
current Differential nja n/a 8/20usA.6.2-11KA | 8/20usA.6.2-1 5kA n/a n/a
8/20us A.6.2-2 8/20us A.6.2-2
N Mountedona Mountedona
Shieldto earth n/a n/a tower 4kA tower 20kA n/a n/a
Others 2kA Others 5kA

Port type
No. of Symmetric port Coaxial port Dedicated power feed port Mains power port
Testtype| P2!"S . Primary
P! l Test connection: " " . .
simult estconnections | saction| Basictestlevels | Enhancedtestlevels | Basictestlevels |Enhancedtestlevels | Basictestlevels Enhancedtestlevels | Basictestlevels | Enhanced testlevels
aneously (alsoseeclause7 | (alsoseeclauses5 (alsoseeclause7 | (alsoseeclauses5 (alsoseeclause7 | (alsoseeclauses5 (alsoseeclause7 | (alsoseeclauses5
tested of [ITU-TK.44]) | and7of[ITU-TK.44]) | of [ITU-TK.44]) | and7of[ITU-TK.44]) | of [ITU-T K.44]) and 7of [ITU-TK.44]) | of [ITU-TK.44]) | and7of [ITU-T K.44])
N Shield to external
Single
g port n/a n/a n/a n/a n/a
Lightning 8/20usA.6.1-4 8/20ps A.6.1-4
current . Port to earth n/a 1kA/wirelimited | 5kA/wire limited n/a n/a n/a
Multiple 6kA 30kA
Port to external port n/a n/a n/a n/a n/a
T
ransverse/ No Transverse/ differential Understudy AC600V600Q A.6.3-1(a and b) t=0.2s n/a
differential
Port to earth No AC600V6000 A.6.1-1(aand b) t=0.2s n/a AC600V600Q A.6.3-2t=0.2s 5.2.1under study
Port to external port No n/a n/a n/a n/a
Power
induction
dearth| Single Coordinati AC600V6000Q AC1500vV2000Q AC600V6000 AC1500V2000Q
andear B oordination Yes A6.1-1(aandb) | A.6.1-1(aandb) Understudy A.6.3-1(aandb) A.6.3-1(aandb) n/a
potential Transverse _ N - -
: t=1s t=2s t=1s t=2s
rise
Coordination port Yes AC600V6000Q AC1500V200Q n/a AC600V600Q AC1500V2000Q n/a
toearth A.6.1-2t=1s A.6.1-2t=2s A.6.3-2t=1s A.6.3-2t=2s
Coordination port
to external port ves n/a n/a n/a n/a
AC600vV200Q AC1500V2000
N n/a n/a n/a
Neutral Porttoearth ° / / / A6.4-2t=1s A6.4-2t=1s
potential| Single
rise Port to external port No n/a n/a n/a 2%620:33103 266130;):/:210500
AC230V10/20/40/80/160/300/600/1000Q AC230V10/20/40/80/160/300/600/1000Q
Transverse No | a6.1-1(aandb) t=15min n/a A.6.3-1(aand b) t=15min n/a
Mains
power | ginole N AC230V10/20/40/80/160/300/600/1000Q AC230V10/20/40/80/160/300/600/1000Q
contact gle | Porttoearth ° | A6.1-2t=15min n/a A.6.3-2t=15min n/a
Portto external
port No n/a n/a n/a n/a
Table 1b - Lightning test conditions for ports connected to internal cables
Unshielded cable Shielded cable PoE feed DC powered equipment DC power source
No. of . )
Pairs | Testconnection (MM | e | Intermediatetest| Enhancedtest | o .. | Intermediatetest| Enhancedtestl | oo | Intermediate test| Enhancedtest :?vse'l‘s‘;’l'so Enhanced test E:’e'l‘s‘(e:l‘sn Enhanced test
simutaneously s (also see clause7 | \evels (alsosee levels (alsosee | (0" lause7 | levels(alsosee | evels(alsosee | [ " L | levels (alsosee | levels (alsosee | " O levels (alsosee| S |levels (alsosee
tested of IMU.TK4q)) | lause7of(TU clausessand7 | St Sh B | clauseof ITU- | clausessand | ST | clauseTof (TU- | clausesSand7 | ZEEATE clausessand 7| JTETNEE | clausessand7
} -TK.44]) of [ITU-TK.44]) i TK.44])) 7of [ITU-TK.44]) - TK.44]) of [ITU-TK.44]) o " |ofuTu-Tk.44])| [° of [ITU-TK.44])
TK.44]) -TK.44])
Shielded cable o 1.2/50-8/201520 1.2/50-8/200520
to earth 1KVA6.5-2 1.5kVA.6.5-2
Universalserial
bu: 1.2/50-8/20ps2Q 1.2/50-8/20ps20
shieldedcableto | No 100VA.6.5-2 150VA.6.5-2
earth -6 o
Screen/shield
S No 1.2/50-8/204s20+ | 1.2/50-8/20u520+ | 1.2/50-8/20ps20+
connection high 502.5kVA.6.7-6 | 502.5kVA.6.7-6 | 5Q6kVA.6.7-6
current test
Ethernet No | 1:2/50-8/204s20 | 1.2/50-8/204s20 | 1.2/50-8/201520) | 1.2/50-8/204520 | 1.2/50-8/20u520 | 1.2/50-8/204520
transverse 2.5kVA6.7-5 4KVA.6.7-5 6kVA.6.7-5 2.5kVA6.7-5 4KVA6.T-5 6kVA.6.7-5
Singl i i
ANE'S T‘”‘ft“ pair | ne 1.2/50-8/20ps2Q 1.2/50-8/20ps2Q | 1.2/50-8/20s2Q 1.2/50-8/20ps2Q
Beteren ¢ 0.5kVA.6.7-5 L5KVA.6.7-5 0.5kVA.6.7-5 L5KVA.6.7-5
ifferential
DC powered 1.2/50-8/20ps | 1.2/50-8/20us
equipment No 20+100+9) | 20+100+9u
port F1KVA.6.6-1a | 1.5kVA.6.6-1a
1.2/50-8/20ps | 1.2/50-8/20us
DCpower No 20+100+9) | 20+100 +9uF
source port
p F1kVA.6.6-1b | 1.5kVA.6.6-1b
Unshielded
cablewith No | 1:2/50-8/20us20+ 1.2/50-8/20us20+
symmetric pairs 100 1kVA.6.5-1 100 1.5kVA.6.5-1
i PoE Mode Aand 1.2/50-8/20us20+ | 11.2/50-8/20ps | 1.2/50-8/20us2Q+
Multiple d.
ModeBtransverse | No 100+1002.5kV 204100410 | 100 +1006kV
testing A.6.7-2 Q4kVA.6.7-2 | A.6.7-2
f;"':;‘":': "““o"fe!‘“d""“/ No | 11:2/50-8/204s20+ 1.2/50-8/201520+ | 11.2/50-8/20p1520+ 1.2/50-8/20p520+
Withstand test 502.5kVA.6.7-3a 506kVA.6.7-3a |502.5kVA.6.7-3a 506kVA.6.7-3a
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TN T . . . . . . FORaTD
ITU-T K.21 (AUG 2022) Resistibility of telecommunication equipmentinstalled in customer premises to voltages and il
N Symmetric port Coaxial port Dedicated power feed port Mains power port
overcurrents No. of pairs Bl
Testtype ” o2t protection | Basic test levels (also | Enhanced test levels | Basic testlevels | Enhanced test levels | Basic testlevels | Enhanced test levels | Basic test levels |Enhanced testlevels
s teste seeclause 7of [ITU-T | (alsoseeclauses5 | (alsoseeclause7of | (alsoseeclauses5 | (alsoseeclause | (alsoseeclauses5 | (alsoseeclause? | (also see clauses5
Table 1a - Applicable tests for external ports K.44]) and 7of [ITU-TK.44]) | [ITU-TK.44]) and 7of [ITU-TK.44]) | of [ITU-TK.44]) | and 7of [ITU-TK.44]) | of [ITU-TK.44]) | and 7 of [ITU-TK.44])
R 8/20us A.6.2-2 8/20us A.6.2-2
us A.6.2- us A.6.2-.
i Symmetric port Coaxial port Dedicated feed port Mains power port i Mountedona Mounted ona
Test type :‘i?-;:lft::‘iusl Test connections |1 : ° ol — e shieldtocarth " n/a tower 4kA tower 20kA nfa nfa
o] Y protection| Basic test levels (also|Enhanced test levels | Basictestlevels |Enhanced testlevels | Basic test levels Enhanced test levels | Basictestlevels |Enhanced testlevels Lightning Multipl Others 2kA Others 5kA
see clause 7 of [ITU-T| (also see clauses 5 (also see clause 7| (also see clauses 5 (alsoseeclause7 | (alsoseeclauses5 (alsosee clause 7 | (also see clauses 5 current ultiple
K.44]) and 7of [ITU-TK.44]) | of [ITU-TK.44]) |and7of [ITU-TK.44]) | of [ITU-T K.44]) and 7of [ITU-TK.44]) | of [ITU-TK.44]) | and 7 of [ITU-T K.44]) ) 8/20us A.6.2-3 8/20ps A.6.2-3
Shield to external nja nja Mounted ona Mountedkoﬂa n/a n/a
port tower 4kA tower 20kA
10/700ps 15+250 10/700ps 154250 10/700ps 15+250Q | 10/700us 15+250 Others 2kA Others 5kA
Transverse/ No 1.5KVA.6.1-1 1.5kVA.6.1-1 1.2/50-8/20us20 | 1.2/50-8/20052Q | ) gy p 631 1.5kVA.6.3-1 1.2/50us20 1.2/50ps20
differential 1kVA.6.2-1 1.5kVA.6.2-1 2.5kVA.6.4-1 6kVA.6.4-1 Transverse/ o
(aandb) (aandb) (aandb) (aandb) differentint No AC600V6000 A.6.1-1(a and b) t=0.2s Understudy AC600V6000 A.6.3-1(a and b) t=0.25 n/a =
L7
10/700ps 15+250 10/700ps 15+250 10/700s 154250 | 10/700ps 15+250 1.2/500520 1.2/500520 Port to earth No AC600V600Q A.6.1-2t=0.25 n/a AC600V600Q A.6.3-2t=0.25 5.2.1under study we
Portto earth No n/a %)
1.5kVA.6.1-2 6kVA.6.1-2 1.5kVA.6.3-2 6kVA.6.3-2 2.5kVA.6.4-2 6kVA.6.4-2 e
Port to external 5
port No AC600V600Q A.6.1-3t=0.25 n/a AC600V600Q A.6.3-3t=0.25 5.2.1under study =3
o
Powerinduction Coordination E
Port to external No 10/700ps 15+250 10/700ps 15+250 n/a 10/700s 15+250Q | 10/700us 15+250 1.2/50ps 20 1.2/50us 20 and earth single AC600V6000 AC1500V2000 derstud AC600V6000 AC1500V2000 o
port 1.5kVA.6.1-3 6kVA.6.1-3 1.5kVA.6.3-3 6kVA.6.3-3 2.5kVA.6.4-3 6kVA.6.4-3 potential rise ;‘:fz:::f:l/ Yes A.6.1-1(aandb) t=1s | A.6.1-1(aand b) t=2s Understudy A.6.3-1(a and b) t=15| A.6.3-1(a and b) t=25 n/a
Single
Coordination AC600V6000 AC1500V2000Q AC600V6000 AC1500V2000
— Yes n/a ” n/a
$°°'d'"a“°"/ v 10/700ps 15+25Q ézc'l:osui}lsusn 1.2/50-8/20ps2Q | 1.2/50 - 8/20us 20 :%7:?;11&250 10/700ps 15+250 1.2/50ps 20 1.2/50ps 20 portto earth A6.1-2t=1s A6.1-2t=2s A.6.3-2t=1s A.6.3-2t=2s
df?fns"e:?el/ s 4kVA.6.1-1(aandb) | T 4kVA.6.2-1 6kVA.6.2-1 (aandb) 6kVA.6.3-1(aandb) | 6kVA.6.4-1 10KVA.6.4-1
ifferentia Coordination port v AC600V6000 AC1500v2000Q na AC600V6000 AC1500V200Q o/
to external port e A6.1-3t=1s A6.1-3t=25 A.6.3-3t=1s A6.3-3t=25
Coordination/ Yes 10/700ps 15+250 10/700ps 15+250 nja 10/700us 15+25Q | 10/700ps 15+250 1.2/50ps20 1.2/50ps20 AC600V6000 ACL500V2000
Port to earth 4kVA.6.1-2 6kVA.6.1-2 4KVA.6.3-2 6kVA.6.3-2 6kVA.6.4-2 10kVA.6.4-2 Porttoearth No n/a n/a n/a i i
Neutral potential single A6.4-2t=1s A6.4-2t=1s
rise Port to external AC600V600Q AC1500v2000
inati N
gg:’trtdomittlor:/ | 10/700s 15+250 10/700ps 15+250 10/700us 15+250 | 10/700ps 15+250 1.2/500 20 1.2/50p520 port ° n/a n/a n/a A6.4-3t=1s A6.4-3t=15
port externa ves 4kVA.6.1-3 6kVA.6.1-3 n/a 4kVA.6.3-3 6kVA.6.3-3 6KVA.6.4-3 10KVA.6.4-3
Transverse/ No AC230V10/20/40/80/160/300/600/1000Q wa AC230V10/20/40/80/160/300/600/1000Q oja
differential A.6.1-1(aand b) t=15min A.6.3-1(aand b) t=15min
o Port to earth No 10/700ps 15+250 10/700ps 15+250 nja nja na
Lightning/ voltage orttoear 1.5kVA.6.1-4 1.5kVA.6.1-4
AC230V10/20/40/80/160/300/600/1000Q
Portto 10/700ps 15+250Q 10/700ps 15+250Q Mains power Single | Porttoearth No A6.1 2(’1/5m/in/ 16013001600/ n/a ﬁcszgt_);/ggg‘/‘:om0/150/300/600/10009 n/a
us 15+ s 15+ tact .6.1-2t=! 6.
) external port Ne 1.5kVA.6.1-5 1.5kVA.6.1-5 n/a n/a n/a contac
Multiple Port to external No AC230V10/20/40/80/160/300/600/1000Q nja AC230V10/20/40/80/160/300/600/1000Q n/a
Port to earth Ves 10/700ps 15+250 10/700ps 15+250 na nja oja port A.6.1-3t=15min A.6.3-3t=15min
4KVA.6.1-4 6kVA.6.1-4
Ethernet port No A.6.7-3 500V DC KF2MQ
Porttoexternal |\ 10/700ps 15+250 10/700ps 15+250 oja nja wa
port 4KVA.6.1-5 6kVA.6.1-5
1.2/50ps 2+10Q 1.2/50ps 2+10Q
Portto earth No n/a n/a n/a - - cn R
2.5kVA.6.7-4 6kVA.6.7-4 Table 1b - Lightning test conditions for ports connected to internal cables
Transverse/ 1.2/50us 2+100Q+10Q | 1.2/50us 2+100+10Q . N .
Ethernet differential No 2 5KVA.6.7-5 GKVA6.7-5 n/a n/a n/a Unshielded cable Shielded cable POE feed DCpowered equipment DCpower source
hielded No. of pairs .
N . . Primary
twisted pair simultaneously | Test connection 7 i i f f
(UTPg) Voltage No 1.2/50ps 2+5Q 1.2/50us 2+5Q n/a n/a nja ] Yy protection| 5o cic testlevels | Ntermediate | Enhancedtest | oo o oo |Intermediatetest| Enhancedtest | oo oo |Intermediate test| Enhanced test | Basic test Enhancedtest | .\t layels | ENhanced test
impulse test 25KV A6.7-33 GKVA.6.7-32 test levels (also | levels (also see levels (alsosee | levels (alsosee levels (alsosee | levels (alsosee|levels (also |levels (alsosee levels (also see
P (also see clause (also see clause (alsosee clause (also see clause
7 of [ITU-TK.44]) seeclause7of | clauses5and 7 of [ITU-TK.44]) clause 7of [ITU-T| clauses5and7 7of [ITU-TK.44]) clause 7 of [ITU-T | clauses 5and 7 | see clause 7 clauses5and 7 7 of [ITU-T K.44])| clauses5and 7
[ITU-T K.44]) 7 of [ITU-TK.44]) K.44]) of [ITU-TK.44]) K.44]) of [ITU-TK.44])| of [ITU-T K.44]) | of [ITU-T K.44])| of [ITU-T K.44])
P
ower over No 1.2/50p5 2+100+10Q | 1.2/50ps 2+100+100 wa wa n/a -
Ethernet (PoE) 2.5kVA.6.7-2 6kVA.6.7-2 Shielded cable No 1.2/50-8/20ps2Q 1.2/50-8/20ps2Q
to earth 1kVA.6.5-2 1.5kVA.6.5-2
. 1.2/50p5 2+50 1.2/50p5 2+50 ; ! y
Shield to earth No n/a n/a USB shielded 1.2/50-8/20152Q 1.2/50-8/20p520
Ethernet shielded 2.5kVA.6.7-6 6KVA.6.7-6 cableto earth No 100VA.6.5-2 150VA.6.5-2
twisted pair ;
(sTPg) P 5“""/?"'6;‘_’ N 1.2/50-8/20ps20+ | 1.2/50-8/20152Q | 1.2/50-8/2015204
£ Portto earth No 1.2/50us 2100 1.2/50us2+100 n/a n/a connectionhigh |, 50 2.5KVA.6.7-6 | +5Q4KVA.6.7-6 |50 6kVA.6.7-6
2.5kVA.6.7-4 6kVA.6.7-4 current test
single Ethemettransverse/| | 1.2/50-8/201520 | 1.2/50-8/204s20) | 1.2/50-8/20us20 | 1.2/50-8/20420 | 1.2/50-8/20520 | 1.2/50-8/204520
8/20sA.6.1-2 8/20usA.6.1-2 8/20usA.6.3-2 8/205A.6.3-2 differential ° | 2.5kVA6.7-5 4KVA6.T-5 6kVA.6.7-5 2.5kKVA6T-5 | 4kVAG.T-5 6kVA6.7-5
Portto earth No LKA/ A/ n/a Tk S kA i n/a - -
/wire /wire /wire /wire Twisted pair port 1.2/50-8/20s2Q 1.2/50-8/20ps20 | 1.2/50-8/20ps20 1.2/50-8/20p52Q
single transverst/ No | 1kva6.7-5 L5KVA.6.7-5 | 1kVA.6.7-5 1.5kVA.6.7-5
Por:to external No 2/52“55‘6‘1'3 §/;:"5.A‘6‘1'3 n/a 2/55“55'6'3'3 i/igusgsﬁ-s n/a DC powered 1.2/50-8/20ps | 1.2/50-8/20ps
por /wire /wire /wire /wire equipment No 20+100+9uF | 20+10Q +9uF
8/20usA 4 port 1kVA.6.6-1a 1.5kVA.6.6-1a
s A 8/20ps A.6.1-4 1.2/50-8/20ps | 1.2/50-
) i 2/50-8/20us | 1.2/50-8/20us
1kA/wire limited 5KA/wire limited qu"rzewe;" No 204100 +9yF | 20+100 +9uF
Lightning current Portto earth No 6kA 30kA n/a n/a n/a P 1kVA6.6-1b | 1.5KVA.6.6-1b
1.2/50ps 2+50 1.2/50p5 2+50 Unshielded cable]
2.5KVA.6.7-3a 6KVA.6.7-3a withsymmetric | | L2/508/20us20¢ 1.2/50-8/20ps20+
Multiple pairs 100 1kVA.6.5-1 100 1.5kVA.6.5-1
8/20ps A.6.1-5 8/20ps A.6.1-5
Port to external 1/kA hs limited S/kA/';lire“m“ed Multiple |PCEModeAand No B1.2/50-8/201520Q | 1.2/50-8/20s20+ | 1.2/50-8/20us
port No /wire limite; n/a n/a n/a P Mode B transverse/ +100+1002.5kV | 100 +1004kV 20+100+100
6kA 30kA differential testing A6.7-2 A2 6KVA.6.7-2
Transverse/ Ethernet longitudinal/| | 11 2/50-8/20p520+ | 1.2/50-8/201520+| 1.2/50-8/20520+
differential n/a n/a 8/20usA.6.2-1 1KA | 8/20UsA.6.2-15 kA n/a n/a o heondtest ® | 502.5kVA.6.7-32 | 504kVA6.7-3a | S0 6KVA6.7-3a
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GR1089-2:(2017) Electromagnetic Compatibility (EMC) and Electrical Safety - Generic Criteria for Network
Telecommunications Equipment

First-Level Lightning Surge

Surge i . Surge Maximum Value of
Testg Test Description Ml'n.Pt'eak pen Nlﬂ:PeakShOl’t- BT External R Rk Test Connections
el Port Types ipti CircuitVoltage Circuit Current per Decay Timefor Non-Inductive Polarity
(Volts) Conductor (Amperes) Voltage and Current(us) Resistors
Repetitions each
Intra-Building Undervoltage 3or4 polarity may be 5
13.1 2,442 Pairs per Port (Longitudinal) +Vs Vs/2 1.2/50-8/20 20 on1sample,orl B
on3samples.
Repetitions each
Intra-Building for > 4 Pairs per - polarity may be 5 Test per
14 2,3a/52,4,42 Port(Metallic; +800 400 1.2/50-8/20 6 on lsample, or 1 Figure 4-10
on3samples.
Repetitions each
Intra-Building with Secondary + polarity may be 5 Test per
14.1 2,3a/52,4,42 Protectors, >4 Pairs per Port (Metallic) *Vs Vs/2 1.2/50-8/20 6 onlsample,orl Figure 4-10
on3samples.
Repetitions each
Intra-Building for > 4 Pairs per polarity may be 5
15 2,4,42 Port(Longitudinal) £1500 750 1.2/50-8/20 40 onlsample,orl 8
on3samples.
Intra-Building with Secondary N y szfaertiitt)jomn:ye;gg
15.1 2,4,4a Protectors for >4 Pairs per *Vs Vs/2 ~ 40 B
Port(Longitudinal) 1.2/50-8/20 on1sample,or 1
on3samples.
E Repetitions each
Intra-Building for Paired Shielded larit be5 :
16 2,3a/5a,4,4a Cables & +1500 750 12/50-8/20 2 ot sample.or 1 See Figure4-12
on3samples.
Repetitions each
- . polarity may be 5 " .
17 2,3a/5a,4,4a Intra-Building for Coaxial +1500 750 1.2/50-8/20 3 on1sample,orl SeeFigure4-13
on3samples.
18 4a Customer Side ONT Interfaces +1000 100 10/1000 N/A 5 A5, A6
18.1 4a Customer Side ONT Interfaces +6000 3000 1.2/50-8/20 N/A 5 B
Center conductor
+ R
19 6 AntennaPort Test +600 300 1.2/50-8/20 N/A 5 toshield
Antenna Port with Secondary Protector + - Center conductor
19.1 6 Test +Vs 300(at600V) 1.2/50-8/20 N/A 5 to shield
Phase to neutral,
20 7 AC Power Port Test with External SPD +2000 1000 1.2/50-8/20 N/A 5 phaseto ground,
neutral to ground
Phase to neutral,
21 T AC Power Port Test with External SPD +6000 3000 1.2/50-8/20 N/A 5 phase to ground,
neutralto ground
. . Minimum peak SeeFigure4-15. Feed
Tower Mounted Transceiver Fed with P A
22 8a A +6000 short-circuit current 1.2/50-8/20 N/A 5 and return to shield
Remote DC Power Test (Longitudinal) per portis 3000 A, simultaneously
Minimum peak short-
23 8,8b DC Power port +2500 circuit current per 1.2/50-8/20 N/A 5 B
portis 5000 A.

1=CO OSP Cable Ports,

2=CO Intra-building Cable Ports,

3=Customer Location OSP Cable Ports,

4a=Customer-Side Optical Network Terminals (ONTs) and Intelligent Network Interface Devices (iNIDs) Cable Ports,
8a=DC Power to Antenna,

8b=Intra-Cell Site DC Power

3a/5a=Intra-Cell Site Cable Ports,

5=0SP Site OSP Cable Ports,

3b/5b=Short Reach OSP Cable Ports,
6=Antenna Ports,

4=Non-CO Intra-Building Ports,

7=AC Power Ports, 8=DC Power Ports,

Second-Level Lightning Surge

S ) Surge Maximum Value of
Test Port Types Test Description Ml.n.Pt.aakOpen- !4||'1~.Peak e Rise/Minlmum External RepetliiohsEach Test Connections
—— P! P CircuitVoltage Circuit Current per Decay Timefor Non-Inductive Polarity
(Volts) Conductor (Amperes) Voltage and Current(us) Resistors
1 1,3,3b/5b,5 Multiport OSP Test +1000 25 10/360 N/A 5 Up to 24conductors
11 3b/5b Short Loop OSP Interface +1000 25 10/360 N/A 5 A
12 3b/5b 'S:I:;)tretcl}(:)?EOSP\nterface-wnh Secondary +vs 25(at 1000 V) 10/360 N/A 5 A
Multi-port Short Loop OSP Interface w/o
13 3b/5b Primary Protection
10(at100V)to 5ateachvoltage
+ +
2 1,3,5 OSP Interface +100to £1000 100(at 1000 V) 10/1000 N/A increment A
10(at 100V)to 5ateachvoltage
2.1 + =+ N/A 8
13,5 Extended OSP Interface +100to £2000 100(at 2000V) 10/1000 / increment A
2.2 1,3,5 OSP Interface-with SecondaryProtectors +Vs 100(at 1000 V) 10/1000 N/A 5 A
. 10/700 volt:
3 1,3,5,3a/5a,3b/5b, Gas Tube Interaction Test +4000 SeeFigure 4-6 5/3/’20 cz(r)rei%e 25 5 (A5and A6) orB
4 1,35 Inductive Kick Test for OSP Interfaces +1500 300 2/10 N/A 10 SeeFigure4-1
Fast Rise Time Test for Remote OSP
+
5 3,3b/5b,5 Interfaces +1000 200 2/10 N/A 5 A
Higher Ground Resistancefor
6 +
35 Remote OSP Interfaces -Longitudinal +1000 100 10/1000 N/A 5 AS,AS
High Lightning ExposureTest for Remote + + 50 (at400V) to 5ateachvoltage
7 35 OSP Inter faces +400t0 24000 500(at4000V) 10/250 N/A increment B
d n Repetitions each
Intra-Building with up to2 Pairs per olarity may be
8 + polarity may
2,3a/5a,4,4a Port (Metallic) +800 100 2/10 N/A 50n1sample, or Al1,A2,A3,A4
lon3samples.
\ Build hs dary P Repetitions each
ntra-Building with Secondary Protectors polarity may be 5
8.1 2,3a/52,4,42 up to 2 Pairs per Port (Metallic) +Vs 100 2/10 N/A onlsample,orl AL A2,A3,A4
(at800V) on3samples.
d h Repetitions each
Intra-Building with up to2 Pairs per Port polarity may be 5
P~ +
9 2442 (Longitudinal) +1500 100 2/10 N/A onLsample, or1 B
on3samples.
Repetitions each
Intra-building with Secondary Protectors 100 polarity maybe 5
9.1 2,4,4a ] S + 2/10 N/A B
up to 2 Pairs per Port (Longitudinal) Vs (at1500V) / / onlsample,orl
on3samples.
Repetitions each
Alternative Intra-Building for up to 2 Pairs polarity may be 5
+ R
10 2,3a/5a,4,4a per Port (Metallic) +800 400 1.2/50-8/20 6 on 1sample, or 1 Al1,A2,A3,A4
on3samples.
Repetitions each
Alternative Intra-Building with Secondary polarity maybe5
. 2,3a/5a,4,4 N . =+ 1.2/50-8/20 6 Al1,A2,A3,A4
101 a/5a44a Protectors up to 2 Pairs per Port (Metallic) Vs Vs/2 /50-8/ onlsample,orl
on3samples.
| i Repetitions each
Alternative Intra-Building up to polarity may be 5
+ R
11 2,4,42 2 Pairs per Port (Longitudinal) +1500 750 1.2/50-8/20 10 onlsample,or B
lon3samples.
Repetitions each
Alternative Intra-Building Undervoltage polarity may be 5
2,4,4a A - +V 1.2/50-8/20 10 B
1l up to 2 Pairs per Port(Longitudinal) ® Vs/2 /50-8/ onlsample,orl
on3samples.
ding Repetitions each
Intra-Building for 3 or 4 Pairs per polarity maybe 5
+ R
12 2,3a/5a,4,4a Port (Metallic) +800 400 1.2/50-8/20 6 on 1sample, or 1 T.estper
on3samples. Figure4-10
Intra-Buildi iths dary Protect Repetitions each
ntra-Building wi econdary Protectors, polarity may be 5
121 2,3a/5a,4,42 3or4 Pairs per Port (Metallic) +Vs Vs/2 1.2/50-8/20 6 onlsample,orl T_EStper
on3samples. Figure4-10
Intra-Building 3 or 4 Pai Repetitions each
ntra-Buildin, or alrs per i
13 2,442 € P +1500 750 1.2/50-8/20 20 polarity may be 5 B

Port (Longitudinal)

onlsample,orl
on3samples.

Surge . ool Min. Peak Short-Circuit Surge Maximum Rise/Minimum A
Test Port Types Test Description "fo'{‘t‘:e:(l‘(,gﬁ:;"c'rc"'t Current per Conductor DecayTimefor Voltageand Seret.lttlons Each Test Connections
Number g (Amperes) Current(us) O
Inductive Kick Test for OSP + . ~
1 1,3,5 Interfaces +5000 500 2/10 1 SeeFigure4-2
Phase conductors to neutral,
2 7 Lightning to AC Power Port +6000 3000 1.2/50-8/20 1 phase conductors to ground,
neutral conductor to ground

1=CO OSP Cable Ports, 3=CO Intra-building Cable Ports, 5=0SP Site OSP Cable Ports, 7=AC Power Ports,

Pl
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i)ﬂ\l] 1SO7637-2:2011 Road vehicles --Electrical disturbances from conduction and coupling--Part 2: Electrical transient IEC61000-4-5:2014 Electromagnetic compatibility (EMC) -Part 4-5: Testing and measurement techniques - Surge
iit conduction along supply lines only immunity test
*T Examples of test pulse severity levels for nominal 12V and 24V system Test levels (kV)
1))
Test pulse severity level,Us™* (V . ioe
;E Test pulse® selected test level* P y ( )|/|| Min.number of Burst cycle/pulse repetition tim AC power Unsymmetrical Symmetrical )
v il pulses or test time . supply and pc podwdersupply operated operated _ Shielded "
/ 12 24 12 24 12 24 min. max. Installation a.c.1/0 andd.c.l/0 circuits/lines™*® circuits/lines™* circuits/lines
1 -150 | -600 | -112 | -450 75 | -300 500Pulses 0.5s e class
6' 2a +112 +112 +55 +55 +37 +37 500Pulses 0.2s 5s External ports’ | Internal ports™ | External ports’ | Internal ports™ |  External port Internalport | Externalport | Internal port | Externalport | Internalport
w 2b +10 +20 +10 +20 +10 +20 10Pulses 0.5s 5s K . K . K . . . i . i . . . . . R . R .
o~ 3 220 300 165 220 112 150 n % 100 Lineto|Lineto | Lineto |Lineto |Lineto|Lineto | Lineto|Lineto | Lineto| Lineto | Lineto | Lineto |Lineto|Lineto |Lineto|Lineto | Lineto| Lineto |Lineto|Lineto 2
a R R R R - - ms ms line |ground| line ground |line |ground| line ground | line ground| line ground|line |ground|line |ground| line ground|line |ground 5 3
m 3b +150 +300 +112 +220 +75 +150 1h 90ms 100ms )é%
&" a:Test pulsesasin’5.6 0 / / / / / / / / / / / / / / / / / / / / %S
b:Values agreed between vehicle manufacturerand equipment suppller. E3
=] c: Theamplitudes are the values of Us as defined for each test pulsein 5.6. 1 / 0.5 / / / / / / / / / 0.5 / / / 0.5 / / / / 3
o d:TheformerlevelslandIlarerevised because they did not ensure sufficientimmunity in subsequent road vehicles'design.
[«}] e: The maximum pulse repetition time shall be chosen such thatitis the minimum time for the DUT to be correctly initialized before the application of the 2 0.5 1.0 / / / / / / / / 0.5 1.0 / / / 1.0 / / / 0.5
- next pulse and shall be =0.5S.
o 3 10| 20 | 10 2.0 / / / / / / 1.0 2.0 / / / 2.0 / / / 2.0
1SO016750-2:2023 Road vehicles -- Environmental conditions and testing for electrical and electronic equipment -- part 4 20| a0 | 20 | a0’ | 20| 40" | 20° | 40" | 20° | 40" | 20° | 40" | 7 | ac® | /| a0’ | / 20" | ) | a0
2: electrical loads
b cb b b b b b b b b b b b b b b
Starting profile values for systems with 12V and 24V nominal voltage 5 2.0 4.0 2.0 4.0 2.0 4.0 2.0 40 2.0 4.0 / 40 / 4.0 / 4.0 / 40
Level a: Notestisadvised if the cable lengthis shorter than orequalto 10 m.
Parameter | 1 1 v b: Where the portis always intended to be used with specified primary protection, testing is performed with the primary protection in place to ensure coordination with the
12V 24V 12v 24V 12v 24V 12V prf)tectmn elemgnt& If primary prf.)tectlf.)n is required to protect the interface but not provided, testing is also performed at the maximum let through level of the specified
primary protection and with a typical primary protector.
Voltage Us 8(-0.2) 10(-0.2) 4.5(-02) 8(-0.2) 3(-0.2) 6(-0.2) 6(-0.2) c: Dependson the class of the local power supply system.
v Us 9.5(-0.2) 20(-0.2) 6.5(-0.2) 15(-0.2) 5(-0.2) 10(-0.2) 6,5(-0.2) d: The testing of intra-system ports is generally not required.
: Line-to-line surges (transverse) may occur in networks where SPDs (surge protective devices) with connection to ground are used for protection. Such surges are outside the
tf + + + + + + + €
5(£0.5) 10(1) 5(£0.5) 10(*1) 5(0.5) 10(*1) 5(£0.5) scope of this standard. This phenomenon can however be simulated by applying common mode surges through the defined primary protection elements.
t1 15(*1.5) 50(%£5) 15(*1.5) 50(%£5) 15(*1.5) 50(£5) 15(*1.5) f: The testing of ports connecting to antennas is outside the scope of this standard.
D“r:;w” t2 50(%5) 50(%5) 50(£5) 50(%5) 50(£5) 50(%5) 50(%5)
t3 1000(+100) | 1000(+100) | 10000(%1000) | 1000(%100) 1000(£100) 1000(+100) | 10000(+1000) IEC61000-4-4:2012 Electromagnetic compatibility (EMC) - Part 4-4:Testing and measurement techniques - Electrical
tr 40(+4) 40(+4) 100(£10) 100(£10) 100(£10) 40(£10) 100(*10) fast transient/burstimmunity test
Aa Ae Ba Be Ba Be Aa
5 f 5 T 5 Open circuit output test voltage and repetition frequency of the impulses
. A A B B c c c B’
Minimum functional status X Bt c e Cc c c Power ports, earth port (PE) Signal and control ports
d h d h d h
B B C C C C ¢ Level Voltage peak Repetition frequency Voltage peak Repetition frequency
a: Usmin=6V;Usmax=16V (see Table 1, CodeA). e:Usmin=10V;Usmax =32V (see Table2, CodeE). KV kHz KV kHz
b: Usmin=8V;Usmax=16V (see Table1, CodeB). f:Usmin=16V;Usmax=32V (see Table 2, CodeF).
c: Usmin=9V;Usmax=16V (see Table 1, Code C). g:Usmin=22V;Usmax =32V (see Table2, Code G). 1 0.5 50r100 0.25 50r100
d: U;min=10.5V;U;max=16V (see Table 1, Code D). h:Usmin=18V;U;max=32V (see Table 2, Code H).
2 1 50r100 0.25 50r100
Pulse for testAin systems with 12V and 24 Vnominal voltage 3 2 50r100 1 50r100
Type of system o . 4 4 50r100 2 50r100
Parameter Minimum test requirements
Uy=12v Uy=24V X Special Special Special Special
U’ (V) 79U, <101 151<U,<202
N : The use of 5 kHz repetition frequency is traditional, however, 100 kHz is closer to reality. Product committeesshould determine which frequencies are relevant for specific
R™(Q) 0-5<Ri<4 ISRis8 Lo roducts or product types.
10 pulsesat 1 min intervals P P ypes.
ta (ms) 40Kt 400 1005, 350
0 0 With some products, there may be no clear distinction between power ports and signal ports, in which case it is up to product committees to make this determination for test
tg (ms) 10(_g) 10(_g) purposes.
-<
a:If not otherwise agreed, use the highervoltage level with the highervalue forinternal resistance, or use the lower voltage level with the lower value forinternal R . . R .
resistance. a:"X" can be any level, above, below or in between the others. The level shall be specified in the dedicatedequipment specification.
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IEC61000-4-2:2008 Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement techniques -
Electrostatic discharge immunity test

EquipmentV Ports

Trade

Equipment

Port

RJ11

RJ45

RS485

AC

HDMI

UsB

Coaxial

ECGcable

Contact discharge Air discharge
Level Test \ll(%ltage Level Test \L:?/ltage
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
X Special X Special

a:"x" canbeany level,above, below orin between the others. The level shall be specified in thededicated equipment specification. If higher voltages than those
shown are specified, special test equipment may be needed.

UL60950-1:2019 Information Technology Equipment - Safety - Part 1: General Requirements

Test voltages for eletric strength tests based on peak working voltages part 1

xDSL moden

Cable moden

o0 3

Telephone

Splitter

Router

RRU

Corded Phone

Telecommunication

Cordless Phone

IPPhone

Micro Power Cell Base Station

VolP Telephone Adapter

Wireless LAN Access Point

BBU

Telephone switchboard

Network switch

NXU IAD VOIP PSTN

Grade of insulation

Points of application (as appropriate)

PRIMARY CIRCUIT to BODY
PRIMARY CIRCUIT to SECONDARY CIRCUIT
between Parts in PRIMARY CIRCUIT

SECONDARY CIRCUIT to BODY
betweenindependent
SECONDARY CIRCUITS

Television

Personal computer

Printer

Set top box

Consumer Electronics

Digital Multimedia Broadcast Receiver

Digital Stilland Video Camera

DVD Player and Recorder

LCD Projector

LCDTV

WORKING VOLTAGE VPEAKORDC

WORKING VOLTAGE V

42.4V peak or
<
U<210vpeak | 210v<u<4zoy | +20<US Latkv<Us< LOKVSUS | y<a2.4vpeak | govd.c.<U<10kVpeak
dc? peakord.c.3) 141kVpeak 10kVpeak 50kVpeak or60vd.c. 5
ord.c. - ord.c. ord.c.? ord.c. ord.c.
Testvoltage, volts r.m.s.1)
SeeVaintable SeeVaintable SeeVaintable
FUNCTIONAL 1000 1500 58, Part2 58, Part2 1.06U 500 58, Part2
SeeVaintable SeeVaintable SeeVaintable
BASIC, SUPPLEMENTARY .
1000 1500 5B, Part2 5B, Part2 106U notest 5B, Part2
SeeVbintable SeeVbintable
REINFORCED 2000 3000 3000 58, Part2 1.06U no test 58, Part2

LED driver

POS

Parking management

Outdoor LED Lighting

Power Line Network

Power Supply

Satellite Radio

SMPS Embedded

SMPS External

Clothes Dryer

Dishwasher

Industrial

Electric Inductive Cooktop

Electric Range Oven

Electric Resistive Cooktop

Gas Cooktop

Gas Range Oven

Microwave Oven

Range Hood

Refrigerator

Room AC

Solar Power System (Residential)

Washing Machine

1) For WORKING VOLTAGES exceeding 10kV peak or d.c.in SECONDARY CIRCUITS, the same test voltage as for PRIMARY CIRCUITS apply.

2) Use this column for unearthed DC MAINS SUPPLIES up to and including210Vd.c..
3) Use this column for unearthed DC MAINS SUPPLIES over 210V d.c. up to and including420V d.c..

4) Use this column for unearthed DC MAINS SUPPLIES over420V d.c..

5) Use these columns for d.c. derived within the equipment from an AC MAINS SUPPLIES, or for DC MAINS SUPPLIES that are earthed within the same building.

Camera

Security

NVR/DVR

Medical

ECG monitor

Navigator

Body control system

Automobile

Audio and video entertainment system

Automobile air-condition

Display instrument

h
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AC 380V For SPD

ACPOWER

D

MOV2 Mov3 MOV4 Next

Circuit

T2 3 Tr4

[
PE 1

Test Level:8/20us CM/DM 20kA

, BUBS801M
®16x4.6mm
~— Page 41
8y
ACPOWER @
S aj €2 Next
E p— — Circuit
]
LPZ0, =
A 2
a
ezt NS - &S
=< = BL201NH L
1pz0,-3 LPZ20,-3' o T -
— — 5 (<R s | c6
'S
LPZ0,-2 o
B5G3600 =
=
PE —
.
Adapter TestLevel: 1.2/50-8/20pus DM/10kV-5kA CM/10kV-850A
. BMG20D471K102Y BMOV14D511K*2 ~ B5G3600 -~ BL201NH
®23x25x10mm ®18x13.5mm ®5.5x6mm L . 2.9x2.1x1.9mm
4 Page45 " Page 45 ~ Page 41 " Page4l

Notes: CM=Common Mode / DM=Differential Mode

AC90-264V{}

{ BMG20D751K102Y*3

Next
Circuit

[
B8G80OM
PE ) L
PVinverter Test Level: 8/20ps CM/DM 5kA
BMG20D751K102Y*3 \\( B8G80OM
©23.0x12.8mm /r ®8.0x6.0mm
Page 45 Page 41

BSPD230C20PF-02

ACPOWER

Next
Circuit

U

PAD Power

Test Level: 8/20us CM/DM 20kA

BSPD230C20PF-02
38.5x16.4x24mm
Page 43

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

AC90-264V

I
F1

ACPOWER
Q LPZ0, Next
Circuit
BMOV20D561K*3
LPZ0,-2
B8G1500M
PE ) .|
Adapter Test Level: 1.2/50us-8/20us CM/DM10kV-5kA

\‘\' B8G1500M BMOV14D561K*3
- ®8.0x6.0mm ®23.0x12.8mm
Page4l L Page 45

p

AC 90-264V{

3]
Next

Leed cireut
Lo

ACPOWER

A >

Lpz1 L

Lpz2
e
pz0,3 LPZ0, 3 L

LPZ0g-2 i
) ¥
e
BSPD277DO5LF-01
Street lamp Test Level: 1.2/50-8/20pus CM/DM10kV-5kA

BSPD277DO5LF-01
” 69.4x34x21mm
> Page43

AC90-264V{D

ACPOWER

Q LP20,

LPz1

P22
5

(bz0,3 20,3

LPZOB_z BGO6000A05-LC2 @
[P
Adapter Test Level: 1.2/50-8/20us CM/DM 10kV-5kA (IS 7,-%::
=
BMOV20D561K*3 \ v BGOG6000A05-LC2 §§
26x23x6.5mm = ®8.0x7.0mm ite
i+ Page45 '_//\/ Page 41 §

AC 90-264V{D

ACPOWER

g LPz0,

Lpz1
Lpz2
o)

(pz0,3 Lpz0, 3

LPZ0,-2

LED driver

powersupply

. BMG14D471K102Y

. BMOV14D561K*2
©18x13.5mm  Page 45

*
F1
AC-Nin) L d
Next
BMOV20D561K*3 et

BL201NH*2
\O BMOV14D391K

(R S

Next
Circuit

§
LyavIONE

J
ATOTHT

BMOV14D561K*2 BS1500N

BN362M

Test Level: 1.2/50-8/20ps CM/DM 6kV-3kA Hipot AC1875V

# Bmoviap391K s | BN362M
®18x13.5mm Page45 .. ®18x13.5mm Page45 3\1 5.5x4x4mm Page 41
BL201NH*2 BS1500N

2.9x2.1x1.9mm Page4l 5.5x3.8x2.6mm Page51

Notes: CM=Common Mode / DM=Differential Mode

Statement: Thissolutionisonly forreference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.
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AC90-264V

ACPOWER

B5G600L [V

ACNiny Next

Circuit

Next
Circuit

BMOV14D561K*3

BMOV14D561K*3

BXD3000SA03M03-D10

Adapter Test Level:1.2/50-8/20pus CM/DM 6kV-3kA Hipot AC1875V Adapter Test Level:1.2/50-8/20ps CM/DM 6kV-3kA Hipot AC2000V
BMOV14D561K*3 ~¢ B5G600L ~ B5G3600 BMOV14D561K*3 -~ BXD3000SA03M03-D10
®18.0x13.5mm /e ®5.5x6.0mm /é ®5.5x6.0mm ©18.0x13.5mm J 8.5x7.5x8.5mm

lw+ Page45 -~ Page 41 - Page4l I\  Page4s Page 4l

AC90-264V AC90-230V

F1
BMOV14D561KSC
- BSPD230C20PF-04
ACPOWER| = 2 AC POWER
BMOV14D681KSC*
w Next
173 Circuit
o
o
o
o
Z
(o)
a LPZ0,-1
T
*
N
»
PE ) ‘
I
. 1.2/50-8/20us CM6kV500A DM 6kV 3kA
LED Power Test Level: Hipot AC1600V PAD Power Test Level: 8/20us CM/DM 20kA
. BMOV14D561KSC . BMOV14D681KSC*2 BS8000N-C-F-H*2 BSPD230C20PF-04
®18.0x13.5mm ®18.0x13.5mm 5.8x4.4x2.8mm 40.8x38x24mm
|+ Page45 |g#» Page45 Page 51 Page 43

Notes: CM=Common Mode / DM=Differential Mode

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

AC 220V {

BMOV20D471KSRA
BMOV14D271KSCC BMOV14D331KA L)
n .
@
ACPOWER 1 AC POWER B8
€2 [ jex | =
. ! = |eveu L2 sanm it
c1 oW
B8G600M T E ﬂ | ;
(2]
[ 2
BS2600N-E-H e =<
BMOV14D621KSCC*2 BS2600U-E-H
BMOV20D621KSRA
BXD3000SA03M03
BXD3000SA03M03
Microinverter | TestlLevel: 1.2/50us-8/20ps CM6kV-500A DM 6kV-3kA OBC Test Level: 1.2/50ps-8/20us DM 6kV-3KA
@ Bmov14p271KsCC @ Bmoviapeaikscc2 BS2600N-E-H BMOV20D471KSRA BMOV20D621KSRA @ BMG20D331K601Y
L ®18x13.5mm Page 45 WS ®18x13.5mm Page 45 8.3x6.2x3.0mm Page51 ®23x12.8mm Page 45 ©23x12.8mm Page 45 | ®23x12.8mm Page 45
@ smovi14p331KA 5 ¥ B8G60OM BXD3000SA03M03 BS2600U-E-H BXD3000SA03M03

[ ®1813.5mm Page 45 .+ ®8x6mm Page4l

AC24V/DC12V

%7 8.8x5.5x8.5mm Page 4l 8.3x6.2x3.0mm Page51 %" 8.8x5.5x8.5mm Page4l

DC 1500V PV (@

D e Py2+ Pvi2+ 2
v e
IN+ v ?, i %
ACPOWER < i<
N N
= =)
® 2 ceeees 2
w < © i ©
g 2 5 8
9 |
B E Next E : E
o S Circuit o ~
5 3
o Y -
2 (s >
- y
" | LPZ0g-2
IN-_ ) &
Test Level: 1.2/50-8/20ps CM6kV-500A DM4kV-2kA PVinverter Test Level: 8/20ps 10kA
,1 B3D230L-CD BV-SMBJ36C2M*3 BSPDPV20K-8251*2 BSPDPV20K-900H1 _ BSPDPV20K-900H2
o) 7.8x5.0x6.0mm 5.5x3.8x2.6mm . 33.5x12.0x30.0mm 34.2x14.3x30.3mm 34.2x14.3x30.3mm
\,/ Page 41 Page 53 Page 43 Page 43 Page 43

Notes: CM=Common Mode / DM=Differential Mode
Statement: Thissolutionisonly forreference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.
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<

—_C_+
Pvl+

DC POWER

Q LPz0,

Lpz1

Lpz2
5]

(b20,3 lLpz0,-3

LPZ0,-2

TT£1095-40ZAdAdSq

PVInverter

BSPDPV20K-560L
. 33.5x12.0x30.0mm

Page 43

DC 200V

BSPDPV20K-670H1

v 34.2x14.3x30.3mm

Page 43

Pv2+ Pvll+ Pv12+ RTN

THO0.L9-10ZAdAdSd

Test Level: 8/20ps 10kA Residential Storage

.BSPDPVZOK-G7OH2
34.2x14.3x30.3mm
Page 43

BV-SMAJ16CAQ*6

KEK

Z
7y
(e20,3 Lpz0,3

BV-SMAJ250CAQ*6
5.3x2.9x2.5mm
Page 53

BV-SMAJ250CAQ*6

Test Level: P1P2aP2bP3aP3b

BD122-2

PV+

BMG20D751K102Y*3

Next
Circuit

P>
Test Level: 8/20us CM/DM 5kA
BMG20D751K102Y*3
®23.0x12.8mm
© Page45
L1
-48V .
l{
j ]
le 2
T ca4 ‘In
BD122-2 T =
x
-
=
%
Ia)
>
=

Next
Circuit

BM091M

-~ BM091M

, BV-SMAJ16CAQ*6 . %
5.3x2.9x2.5mm £ ] 16.5x8.3x9.5mm . B8.3x8.3x6.0mm
Page 53 v Page4l < Page 41

Notes: CM=Common Mode / DM=Differential Mode

Test Level: 8/20us CM/DM 20kA

<

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

BV-SMKJ75CA
10.6x8.3x2.3mm
Page 53

48V °
1
1
2 Next
BVO-SMGT76CA |Circuit
3 Fa
(PZ0.-1
". BMO091M
PE

Test Level: 8/20us CM/DM 20kA

BVO-SMG76CA ) BM091M
. 24.0x23.5x13.8mm v 8.3x8.3x6.0mm
Page 53 " pagedl

L1<lpH

Next

BVS-SMEJ7675CA Circuit

LPZ0,-1
BMO091M
AAU Test Level: 8/20us CM/DM 10kA
BVS-SMEJ7675CA ~— BMO091M
18.3x14.0x7.0mm v ? 8.3x8.3x6.0mm
Page53 . Pagesl

-48V *

Next

BV-SMEJ76CA-H Circuit

LPZ0,-1 [

BMO091M
.
§ PE

|
=
AAU Test Level: 8/20us CM/DM 10kA 7_3_%_
£2
BV-SMEJ76CA-H ) BMO091M iﬁg‘
18.3x14.0x7.0mm v 8.3x8.3x6.0mm ﬁ-gt
Page 53 " Pages1 =

DC 48V

L
__< [ 48V
FI

DCPOWER

g Lpz0,

Lpz1
Lpz2

o)

(pz0,3 20,3

3208-72 (T o

'. BF091M

Outdoor AP

Next
Circuit

AT60Y078007oWa
VISLrANWSS-Ag

—

on

[

Test Level: 8/20us CM/DM 5kA

BMG20D820K091Y BV-5SMDJ75CA ~_—— BF091M
®23x25x10mm , 8.3x6.2x3.0mm v 5.0x5.0x4.2mm
' Page45 Page 53 = Pages1

Notes: CM=Common Mode / DM=Differential Mode

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.
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DC POWER

Next

Circuit
LPZ0,-2
BF091M
Jul R D jus]
-] 2]
§ B
Outdoor AP Test Level: 8/20us CM/DM 3KA
BV-SMKJ75CA > BF091M
9 10.6x8.3x2.3mm W 5.0x5.0x4.2mm

Page 53 Page 41

DC48VIN CAR

LPz0,

Lezp,2

Next

BV-5SMDJ64CA Circuit

Lpz1

Lpz2
[==]

(pz0,3] Lpz0,3

Test Level: 1SO21780 Test-03 70V 40ms

BV-5SMDJ64CA
, 8.3x6.2x3.0mm
Page 53

Notes: CM=Common Mode / DM=Differential Mode

Vehicle

DC POWER

Q Lpz0,

(pz0,3

Lez1

Lp20,3

22
e

PZ0,-2

L+

l BV-SMKJ75CA

Next
Circuit

SO

Test Level: 1.2/50-8/20pus CM/DM 4kV-2kA

BV-SMKJ75CA
9 10.6x8.3x2.3mm
Page 53

Next
Circuit

T-4-Woseaed
WZJ9€Erans-ng

AISG

.+ B3D350M-R-1
. '/, 7.8x5.0x6.0mm

- Page 41

Test Level: 8/20us CM/DM 3kA

BV-SMBJ36C2M
5.5x3.8x2.6mm
Page 53

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

{pz0,3 Lpz0,3

24V
FI
“’ZL“Z BV-6SMAJ36CA Next
o Circuit
LPZ2
o) .

PLC Test Level: 1.2/50-8/20us DM 1kV-500A

BV-6SMAJ36CA
5.3x2.9x2.5mm
Page 53

BRIDGEL

4-¥-a00€0s9

Lpz0,-3 1720,-3

MOS1

Electronic

detonator Test Level: DC48V 10s AC220V 10s

BS0300D-A-F
3.8x1.8x1.35mm
Page51

FI
L BV-SM8S36A é P

Test Level: P5a 101V 4Q 400ms

BV-SM8S36A
15.5x10x4.9mm
Page 53

Vehicle

L1 —_—
‘ '
FI
!! BC301N-D BV-SMBJ15CAH gf}itm
""_-. e 2
LPZ0,-3 o> .
QBZBOIM
— U

Camera Test Level: 1.2/50-8/20pus CM/DM 4kV-2kA Hipot DC 500V

~— BC301N-D BV-SMBJ15CAH o BZ801M
4.5x3.2x2.7Tmm 5.5x3.8x2.6mm 3.2x2.5x2.5mm
Page 41 Page 53 \/ Page 41

Notes: CM=Common Mode / DM=Differential Mode

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.
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DC12VIN CAR

: N
= F1 V‘
D1
Lp20, L LPz0,
BV-SMCJ33CAQ Next = o
pz2 P22
5
LPZ2
oV ) &
Vehicle TestLevel: P5b 35V 0.5Q 400ms Access Control Test Level: 1.2/50-8/20us CM 500V-41A

’ BV-SMCJ33CAQ ’ BV-6SMAJ15CA
8.3x6.2x3.0mm 5.3x2.9x2.5mm
Page 53

Page 53

D) . wa = ’
PTC
Lpz0, L LP20,
BV-FEOTZA et BV-D305ZCH Chreuit
Z =
LPZ2 LPZ2
/
Electric
Vape Test Level: 1.2/50-8/20pus CM 200V-100A toothbrush Test Level: Contact8kV Airl5kV

BV-FEO7ZA BV-D305ZCH
1.6x1.0x0.5mm , 2.5x1.3x1.0mm
Page 55 7

Page 55

Notes: CM=Common Mode / DM=Differential Mode

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

DC3.3V

3.3V
Lezo, L Lez0,
u’zL. 2 {odh.2
BV-FEO5ZF Next Next
Circuit LzL BV-FAO5ZCT Circuit
w22
{rz0.3 ) (r20,3 Lp20,

LPZ2 LPZ2

<

Mobile phone ' g evel: contactskv Air15kv 1.2/50-8/20us CM 300V -150A

Test Level: Contact8kV Airl5kV

BV-FEO5ZF BV-FAO5ZCT
1.6x1.0x0.5mm é 1.0x0.6x0.5mm
Page 55

Page 55

RJ11SLIC RJ11G.Fast

i | . ]
RJ11 RJ11 T ml
Tip N T
L - PTC Ty . L oo, BN801M
V. BV15C Cre
Loz w22 A
Gonsal]| | 1p70,> BS61089B-8 sticie Gonsal]| | 1p70,>
LPZ1 LPZ1 .
[fine > 1l L]
-Ring r’L L 2
AN AN
e ) EEEmEE e 0
. 10/700us-5/320us CM/DM 6kV-150A .10/1000ps CM/DM 2kV-200A 2/10us CM/DM 1kV-200A
Test Level: *°/ Test Level:
PBX Mains power contact AC230V PBX Mains power contact AC425V
BS61089B-8 — BN801M BV15C
” 4.9x6.0x1.7mm P 5.5x4.0x4.0mm ’ 2.5x1.3x1.0mm
g Page 55 Page 41 o Page 45

Notes: CM=Common Mode / DM=Differential Mode
Statement: Thissolutionisonly forreference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

Srstat

aping uonjesn)ddy



1D SHOd ~ Hi 3t 3 /2

Isa@ MndJ

ugisa

RJ11 xDSL

c1
Tip

RJ11 T ]

:
MLH ' v .
BC401M ® Cneul
A
LPZ1 LPZ1
(|

§-€£7S0xx0S9
Has %
E WTLVAESD
T g T
G-€£7S0XxSd

Next
Circuit,

Next
Circuit

VDSL . 10/700-5/320pus CM/DM 6kV-150A PSTN 10/700-5/320us CM/DM 6kV-150A
Test Level: :
estreve Mains power contact AC230V TestLevel Mains power contact AC230V
,_____'"“ BC401M BS0xx0S23-5 ., B3Y471M BS0xx0S23-5
4.5x3.2x2.7mm o 3.0x2.8x1.3mm - 6.2x3.2x2.3mm o 3.0x2.8x1.25mm
Page 41 < Page51 Page4l Page51
T L
Tip
RJ11 RJ11
2NN v NN
B3D470L-C et
o A =
LPZ1 LPZ1
Ring
e ——
Portection Unit . 10/700-5/320us CM/DM 6kV-150A Test L . 10/700-5/320ps CM/DM 6kV-150A
Testlevel: |\ ins power contact AC230V PSTN estlevel: Mains power contact AC230V
+1 B3D470L-C B3A420 BvV12C*3
&‘!J, 7.8x5.0x6.0mm 4.2x2.7x3.9mm , 2.5x1.3x1.0mm
Page 41 \/' Page 41 b Page 55

Notes: CM=Common Mode / DM=Differential Mode
Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

BV-FAO3UCE*4

[ I % . n — —
= i — IE_ e
e % Lol
p—a
RJ45 % T3 PHYIC RJ45 3 ) Tﬂ m
] e
= g | o
o 4 % BV_FE03U2M_H734 sl u [PHYIC
[ —|
Lol
r—
A i
T |I> ‘ ‘ l%-li
—
R1| R2| R3| R4|
o Jru g mﬁé i-c)lﬁ ‘¥,0C3%4 BZ401M*4
q B T Y .o b T
%CS
B g b s
= Fa
OutdoorAP Test Level: 10/700-5/320us CM 6kV-150A DM 4kV-150A Outdoor AP Test Level: 10/700-5/320us CM 6kV-150A
BV-FAO3UCE*4 BV-5SMDJ64CA*6 ~_— BF801M BV-FEO3U2M-H*4 - 1 BZ401M*4
é 1.0x0.6x0.5mm , 8.0x5.9x2.6mm v 5.0x5.0x4.2mm 6 1.6x1.0x0.55mm 3.2x2.5x2.5mm
Page 55 Page 53 = Pagedl Page 55 \/ Page 41
- - |
[N [
[
RJ45 [ RJ45 3 ) ¥
- Co—] H
6
|i> L - . 3 PHYIC
— AN T |
T L
LPZ1 Lo L
BV-FKO3U4CK*2

< L I

BS4200N-C-F

=

Outdoor AP

I CM 1.2/50-8/20us 6kV 420 10/700-5/320us 6kV 400
" DM 1.2/50-8/20ps 2.5kV 10Q 10/700-5/320ps 1.5kV 400

BV03C-H BV-3SMBF30CA*3 . _—— BF801M BV-FKO3U4CK*2 BS4200N-C-F
, 2.5x1.28x1.17mm , 5.4x3.3x2mm - 5.0x5.0x4.2mm § 2.5x1x0.5mm 5.8x4.4x2.8mm
b Page 55 Page 53 = Pagedl

Page 55 Page 51

Test Leve Test Level: 10/700-5/320us CM 6kV 40Q

Notes: CM=Common Mode / DM=Differential Mode
Statement: Thissolutionisonly forreference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.
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RJ45-1G

Next
Circuit

{bz0,3 Lpz0,3

[ e @ 2.20 . ® T 3 +38
|:z> 2 %— 2 ) 3 2.20}—
RJ45 = . RJ45 -T & :E“WF
> T3 = PHYIC o i3 =
T3
Lpzp.-2 E T4 @ 27— Lpzp.-2 :5 —
Gl T ' ’ BV03C-H*4 @ i %H% @
= = L - i = [ 220
R1] R2) R3| BS4200N-2C LPZ1 BLO91N*4 BV03C-H*4
BS0640N-2C
B i B e i i iDL BF801M
CS% C
,—7—/ L\
T i e 1
Switch
Outdoor IPC . ) : . 10/700-5/320ps CM/DM 6kV-150A
Test Level: 10/700-5/320us CM 6kV-330A DM 2kV Test Level: Hi-pot DC500V
BV03C-H BS4200N-2C/BS0640N-2C ~ 1 BLO91N*4 »_ BF801M BV03C-H*4
1.6x1.3x1.0mm 5.4x3.3x2.0mm ; 2.9x2.1x1.9mm W 5.0x5.0x4.2mm 1.6x1.3x1.0mm
v Page 55 Page51 =" Page4l " Pagesl . Page 55
RJ45-100M PD Coaxial
BVO3CW*2
[2> Hg @ 720
RJ45 = 3 COAXIAL A oy
E Hg @ 530
L oo M T : 1
% vt D2

VIEErAnsS-nd @

% LPZ0,-1

BV-SMBJ58C2H*2

Camera

Test Level: 10/700-5/320us CM/DM 4kV-100A Active duplexer Test Level: 8/20us CM 10kA

BVO3CW*2 BV-SMBJ58C2H*2 ~—, BM091M BV-SMDJ33CA
’ 1.6x1.3x1.0mm 5.5x3.8x2.6mm v ' 5.0x5.0x4.2mm , 8.2x6.1x2.9mm
J Page 55 Page 53 " Pagesl Page 53

Notes: CM=Common Mode / DM=Differential Mode
Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

Next
Circuit

Coaxial

BV-FAO5UCA

COAXIAL (> ||
c1
o
Iy @
BNO91M C} 3 e
LPz2. o LPz2.
s
{p20,3 Lpz0,3 > {r20,3 Lpz0,-3
LPZ0g-2 LPZ0g-2
1 I
Test Level: 8/20us CM 5kA GPS

—
~_ 7 BNO91M
5.5x4.0x4.0mm

‘ BV-FAO5UCA ‘ BV-FAO5UCA
1.0x0.6x0.5mm 1.0x0.6x0.5mm
\/ Page 41 Page 55 Page 55

HD

Coaxial

@ -

Analog

COAXIAL L i ; COAXIAL

=

(o203 1620, el

L 8 2 3 c6 [= I — T
T
i
LN

Set-Top Box Test Level: 1.2/50-8/20us CM 6kV-3kA Camera

~—— BCO091N-H
B cco0imm
Page 41

BVxxC
2.5x1.3x1.0mm
> Page 55

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen

Next
Circuit

@ BF091M

VIS 9rdiNs-ng

1

Test Level: 8/20pus CM 5kA

BV-SMBJ6.5CA
5.5x3.8x2.6mm
Page 53

> BF091M
) 5.0x5.0x4.2mm
. Pagedl

Video > ’ R
BS0060N-C-FS % oo

TestLevel: 10/700us-5/320us CM 6kV-150A

BS0060N-C-FS
, 5.4x3.3x2.0mm
Page51

Notes: CM=Common Mode / DM=Differential Mode
Bencent Electronics Co.,Ltd reserves the right of final explanation.
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2 HD-Analog RS485
$ Ain ’ R/PTC ’ [ Ain R/PTC
AXIAL (V=) RS485
/
w w
B < B3D090M-C <
T : . : . :
lodh.2 S Video W |Nex {osp,2 BV_SM712 Next =] Next
= =4 750} i [ Circuit Circuit - Circuit
~+ @ Chip e o w21 N
Lpz2 = P22 H 5
o Zbi :
(o20.3 | ) w Goz0,3 pz0,3 > oous o)
— = N GND
g. LPZ1 LDZOB_Z GND 20 079
c 7 Bin R/PTC 5 ) Bin R/PTC
—-—
[
(]
2 >
m' NVR/DVR Test Level: 10/700-5/320us CM/DM 4kV-100A AISG TestLevel: 8/20us CM/DM 5kA RS485 Converter Test Level: Contact8kV Air 15kV TestLevel: 8/20us 7‘5‘%_
> g
BS0080M-B .1 B3D230L-1 BV-SMBJ6.5CA*2 BV-SM712 .+ B3D090M-C BV-SMBT-15CA §§
5.3x2.9x2.5mm ;“ J, 7.8x5.0x6.0mm 5.5x3.8x2.6mm © 2.9x2.4x1.0mm ., T7.8x5.0x6.0mm 5.4x3.3x2.0mm ﬁ-gt
Page 51 \/ Page 41 Page 53 Page 55 Page 53 §

RS485

AIN R1 AIN R1
RS485 RS485 ALARM USB2.0
BS0060U-2G-1 BS0060N-2C BV-SMBT-15CA
A Next E‘f:m ML, ? - Next sz“ NG
71 Circuit Circuit] o
LPZ0g-2 LPZ2
BIN R2 BIN L R2 | Bin R2

TestLevel: 8/20us CM/DM 3kA

BS0060U-2G-1
8.0x5.9x2.0mm
Page51

RS485

RS485 Converter

Test Level: 10/700-5/320us CM/DM 6kV-150A

BS0060N-2C
5.4x3.3x2.0mm
Page 51

@ Ain \—‘Rl

TestLevel: 1.2/50-8/20pus CM 1kV-500A

BV-SMBT-15CA
5.4x3.3x2.0mm
Page 53

\.’} Page 41

USB2.0 2inl

Test Level: Contact 8kV Air 15kV

<

BV-T605U4CE
3.0x2.8x1.3mm
Page 55

<
< Notes: CM=Common Mode / DM=Differential Mode

Notes: CM=Common Mode / DM=Differential Mode
Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.




HDMI connector

Mz
/ Tx2+L
H E TX2_SHIELD| 2 vCe
S D+ > TX2-| 3
$ [0 > Tx1+|_4
/ USB3.0 GND W } } HDMI TXLSHITEXLEZ“
¢ @0+ 7 .
v BV-SR05 TXO_SHIELD| 8 ¢ O O
o - , N o
Lpzp, 2 X ex Lpzp,2 * 10
f-"" w21 2;‘:“ BV-F603UCG Ei 2"“‘“‘ o TXC_SHIELD| 11
(7,] Lp2> " - ™| 12
SR = cec| BVF-D505ZCAQ hex
—_— - SSTR+ 7 sal 1
3 LPZ2 = ) LPZ2 - LPZ2 s
GND|_17
E‘ svDC—L
~+ Hpp[12 — p—
lw) BV-F603UCG*4
® 1
2. Laptop i TV Vehicle =
(i 7o) Test Level: Contact 8kV Air 15kV WIFI/BT Test Level: Contact8kV Airl15kV Test Level: Contact 8kV Air15kV 1.2/50-8/20us 3kV 42Q TestLevel: Contact 8kV Air15kV 7‘53—
= g
BV-SR0O5 BV-F603UCG*4 BV-F603UCG BV-FKO3U4CB*2 BV-SRVO05-4A BVF-D505ZCAQ §§
2.9x2.4x1.0mm 0.6x0.3x0.3mm 0.6x0.3x0.3mm 2.5x1.0x0.58mm o 3.0x2.8x1.3mm 1.6x0.8x0.6mm ﬁ-gt
& Page 55 Page 55 Page 55 Page 55 - Page 55 Page 55 §

AUDIO K

m

Y Speaker Headphone and Reset

E: Wi
vCce
BV-FA05ZCT*3
10, ["RL } |:>R .
I/o AU DIO |I> KEY Headphone vcc VIN RESETH
.
MIC > O O
BS0300N-2C © LA
. 2o 2o 2 ;
Next £8 Next # jL: - Next I
Circuit LPz1 Circuit w21 o g Circuit 8
LPz2 a c N
e e e N a
Goos o3 BV-FAO5ZCT Greit (3] -
LPZ2 LPZ2 LPZ2
10, {R2 | GND * * — —
Mobile phone/ )
1/0 module TestLevel: 10/700-5/320pus CM/DM 6kV 150A Test Level: Contact 8kV Air 15kV PAD Test Level: Contact 8kV Air 15kV Mobile phone Test Level: Contact 8kV Air 15kV
BS0300N-2C BV-FA05ZCT*3 BV-FAO5ZCT BV-FAO5ZCT
5.4x3.3x2.0mm g 1.0x0.6x0.5mm 1.0x0.6x0.5mm é 1.0x0.6x0.5mm
Page 51 Page 55 Page 55 Page 55

<
< Notes: CM=Common Mode / DM=Differential Mode

Notes: CM=Common Mode / DM=Differential Mode
Statement: Thissolutionisonly forreference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

Statement: Thissolutionisonly forreference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.
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SD

@ CD/DAT3)-

CMD
MICO SD v
D, Creuit
[0 >
v,
{vth.2 [oATL)
LPA @ Py
LPZ2
BV-FAO5UCA*7
Test Level: Contact 8kV Air 15kV
BV-FAO5UCA*7
1.0x0.6x0.5mm
Page 55
LIN 9
LIN
L BV-D324ZCBQ o
LPZ2
GND I
=

Vehicle

Test Level: Contact8kV Air15kV
BV-D324ZCBQ
1.6x1.3x1.0mm

v Page 55

Notes: CM=Common Mode / DM=Differential Mode

Next

Circuit

CLK
ez o
B
LPZ2
POS
oo

BV-FAO5UCA*5

Test Level: Contact 8kV Air 15kV

BV-FAO5UCA*5
é 1.0x0.6x0.5mm
Page 55

(] Lpz0,-3

BV-T32422CGQ

Next
Circuit

Vehicle

Test Level: Contact 8kV Air 15kV

BV-T324Z2CGQ
T 2.9x2.4x1.0mm
Page 55

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

VGA

Red

Green )
VGA () BV-T605U4CE*2
Circuit
=
= = =
LPZ2 Lo
ID1 )
1D2

Laptop

Test Level: Contact 8kV Air15kV

BV-T605U4CE*2
% 3.0x2.8x1.3mm

Page 55

TYPE-C @

10 GND YT BV-FKO5U4CA*4
Rx1+ [ BLL RXLT
SS%» e [ = =
Rx1- [ 10 RXL
TYPE-C veus|a2 =
vBUS 4
spu2 B BUZ)
cc1 A cc1)
o8 o
L o D+ 46 o
Lrzp,2 D+l 86 [—] o
u s
Lpz1 fisal
cca B (22) cc2
= sBuL a8 50T
(r20, 3 1720,3 e
- - vBUS A9
- B2 X2
L PZ 2 RX2- AL0 ] N
X2+ | B2 X
Ri2+ ALl Fm
oNp Bl g
GND
AL orBV—D12423
BV-FM24Zs

Laptop
§ BV-FKO5U4CA*4
2.5x1.0x0.58mm
Page55

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

Test Level: Contact8kV Air 15kV

BV-D124ZB/BV-FM24ZS
2.7x1.8x1.0mm
Page 55

Touch Screen

LPz0,
Lezp,2

LPz1

z

(pz0,3 20,3

LPZ2

BV-FKO5U4CA
2.5x1.0x0.58mm

Page 55

ECG Cable

(] 20,3

ECGmonitor

BV-FKO5U4CA

Touch
Controll
Ic

Test Level: Contact 8kV Air 15kV

BV-FAO5ZCT*3
1.0x0.6x0.5mm
Page 55

vee

Test Level: AEDS 360J

= BF091M

-/ 5.0x5.0x4.2mm
= Pagesl

Notes: CM=Common Mode / DM=Differential Mode
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ACtoDC

ACL

2
5

+5V

GND

=]

o o =

mL{z o
o | = R3 RL

220VAC [} VoR 4 z _ECZ [} :g }
=

=

1pz0,3 Lpz0,3 =

o

LPZ2 o

ACN
Charging

’ BW-D1D5V1T1G-2
2.7x1.8x1.0mm

Page 57
Overvoltage Control

+5V

Drive

sz“ \ Lez0, CPU
Gl

(ez20,3 Lpz0,3

LPZ2

BW-D1D15VT1G-2

TV

BW-D1D15VT1G-2
2.7x1.8x1.0mm
Page 57

Notes: CM=Common Mode / DM=Differential Mode

+115V

R2

R3

DCtoDC

{p20,3 Lpz0, 3

(ez0,3 Lp20,3

+25V )

N
|
IS B
9-9TLAETATA-ME

BW-D1D13VT1G-6
' 2.7x1.8x1.0mm
Page57

*

3

e

BW-D3A12VT1G-6
2.5x1.3x1.0mm
Page 57

Statement: Thissolutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.

VT 12v

{pz0,3 1pz0,3

+Vco

g} BW-D1D5V1T1G-2*2

C

4'
:

BL

BW-D1D5V1T1G-2*2
2.7x1.8x1.0mm

Temperature Compensation circuit

ML

Drive

Lpz0,
Lezp, 2

Lpz1

Lpz2
[==]

{pz0,3 Lpz0,3

LPZ2

(A \

BMS

Statement:

Page 57

Eg BW-D3A12VT1G-6 D RL

L.

BW-D3A12VT1G-6
2.5x1.3x1.0mm
Page 57

CEMF Absorption circuit

{pz0,3 Lpz0,3

L
3
=
(8]
=
o

Drive

Lpz0,
Lezp, 2

Lpz1

Lpz2
[==]

{pz0,3 Lpz0,3

LPZ2

i
=

BW-D3A12VT1G-6

BW-D3A12VT1G-6
2.5x1.3x1.0mm

Page 57
BW-D1D3V3T1G-6
Nz |
L 20N}
— [ +——0
R3
R1
Vin — |

ERZ

BW-D1D3V3T1G-6
2.7x1.8x1.0mm
Page 57
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Notes: CM=Common Mode / DM=Differential Mode

This solutionisonly for reference, the final solution will be based on the actual test results. Shenzhen Bencent Electronics Co.,Ltd reserves the right of final explanation.
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ATSS ZENER
GDT

. *+ Voiou A
MOV v,
ka

— GDT 1kV

Original Surge Wave
>V 1.2/50ps 1kV

| =1
Be
PP !?-?‘
e
lima—
Y
Vima Ve GDT
MOV
L
TVS
MOV —ISS
GDT ||f TS5 —_— M OV 0 N t

ZENER l.2|.l$ 50}15

Iz \ \
lpp—>
Ve 1kv kv 1kv 1k
Ve Vor Voru || i Original Surge Wave Original Surge Wave Original Surge Wave Original Surge Wave
iy | R | 1.2/50ps 1KV 1.2/50ps 1KV 1.2/50ps 1kV 1.2/50ps 1kV
DRM —| v = '
<o F P4 4
Ik Vogw Var Ve Vz 0.5kv 0.5kv 0.5kV 0.5k
t t 0 t 0
oy 1.2us 5005 1.2ps 50us 1.2us 50us 1.2us 5005

—— Zener —GDT — 1SS —TVS — MOV

— TVS



40 4

1031ONPUOIIWIAS-UON . T 22 ¥ 5

PESIEHRBE/GDT 6.9~

BS
O 3.2x1.6x1.6

O 90V~470V
A 500A@8/20us

o

<7
BN

O 5.5x4x4
O 75V~3600V
A 3kA~5kA@8/20us

\,),
BXD
0O 8.8x5.5x8.5

O 3000V
A 3kA@8/20pus

BGO-LC2

O o8x7

O 600V~1000V

A 5kA~10kA@8/20us

OR(mm)  O®BETE  Ai@RiEN

BL/BG

0 2.9x2.1x1.9

O 90V~400V

A 0.5~1kA@8/20us

C—

D 4

BF

0 4.2x5x5.5

O 150-1200V
A 5kA@8/20us

&

-~

BE-MTW
0 10.5x8x2.3
O 90V~600V
A 10kA@8/20us

B5G

O ®5.5x6
O 70V~3600V

/Q\Y

-~

—

| .

<

BZ

0 3.2x2.5x2.5
O 90V~800V
A 1kA@8/20ps

& 4‘ l-"w

0O 5.5x5x5.5
O 90V
A 5kA~10kA@8/20us

)

~7
BM
0 6x8.3x8.3

O 90V~3600V
A 5kA~20kA@8/20ps

A 3kA~5kA@8/20ps

| - d

W

BA/BC

0 4.5x3.2x2.7

O 75V~600V

A 1kA~3kA@8/20us

"l-\

U
B3Q

0 6.8x3.5x3.5
O 90V~420V
A 2kA~6kA@8/20us

<
%

J’ =
4 '475;

"

B3R

O ®8x10
O 90-500V
A 5kA~10kA@8/20us

2y

.

B8G

O ©8x6

O 90V~4000V

£ 5kA~20kA@8/20ps

=

. 4
BX

0 4.2x3.5x3.5
O 90V~2000V
A 1kA~3kA@8/20us

B3D

0 7.8x5x6

O 75V~650V

A 5kA~10kA@8/20us

2

BGO-LB2

0 ®5.5x6

O 600V

A 3kA~5kA@8/20us

BD

0 16.5x8.3x9.5
0 1200V

£ 20kA@8/20ps

O R (mm)

O BAFFGIEITREUC

AFITREBER o BERPKFE

BSPDPV20K-670H1A

O 34.2X14.3%30.3

0 670VDC

A 10kA B~
% <1.65kV

BSPD277DO5LF-01
O 69.4x34x21

O 560VDC

A 5kA

¥¢ 1.5kV

PE%
N

E#ESSHE/BMG

BSPDPV20K-670H2A

O 41.6x31x38.2

O 670VDC

A 20KA

¢ L-N/L-PE/N-PE:1.5kV

=9
’_/—‘

BSPD230C20PF-02
0O 38.8x16.7x24

O L-N/L-PE/N-PE:320VAC

A 20kA

Y¢ L-PE/N-PE/L-N:2.0kV

R

BSPDPV20K-560L
O 33.5x12x30

O 560VDC

A 10kA

% <LTkV

=

BSPD230C20PF-01/04
0 40.8x38x18.8

O L-N/L-PE/N-PE:320VAC

A 20kA

¥ L-PE/N-PE/L-N:2.0kV

%@’

Wrm=

ORS(mm)  O®EEE  AEREEN

BMG10D
0O ®13x15x10
O AC55V~560V
A 2kA@8/20ps

BMG7D
' O 99.5x10x10

O AC55V~560V

A 1kA@8/20us

BMG14D

O $17.5x20x10
‘| - O AC55V~560V
- A 3kA@8/20us

BMG20D
0O $23x25x10
O AC55V~560V
A 5kA@8/20us

ESBE/MOV - ORY(mm)  O®ERE  AGik
BMOV-7D BMOV-10D BMOV-14D BMOV-20D
. O $10x9 O ¢14x9.8 O ¢18x13.5 O 023x12.8
O 18V~820V © 18V~1100V © 18V~1800V © 18V~1800V

s £ 0.25kA~1.75kA@8/20us " A 0.5kA~3.5kA@8/20us

" 2 1KA~5KA@8/20us +15T

" A 2kA~10kA@8/20ps 15T
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spuauodwo)129)as
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<LLL
™

JUSAUOD SulweN . = i 3H 35 58 bk B a0 4

uol

GDT
i 7 BY /=R E
. 'l \/
g/ BS 151 N/M 2" B 5G 600 L/M
o 0 (3] (4] o O (3] (4]
O Bencenti®iRE&
O HEXR (AFESNER) <
3.2*1.6*1.6 mm J 5.5*5.5*5mm
O ERTERBE: G 2.9°2.1°1.9mm M 8.3%8.3*6 mm
M5 A BIGDT: 151=15x 10" =150V L 2.9*2.1*1.9mm 5G 5.5*6 mm
Hh{F/=HGDT: 600=600V +20% z 3.2*2.5*2.5mm 8G ¢ 8*6mm
A 3.2*2.5*2.5mm 3D 7.8*5*6 mm
O N5 BIGDT: c 45'32°2.7mm | UB ® 16 mm
BEAZEDBE: N=230%;M=120% X 4.2*3.5*3.5mm UF ¢ 30mm
_ . N 5.5*4*4mm GO $8*7
ffiF/=1RGDT: F 4.2°5*5mm 3R q>8*l?nn':m
SEMAEST: L=5kA ; M=10KkA
BXD
f- BXD 3000 S AO3 M 03
(1] (2] 9 0 6 6
0 Bencent BXDZ7FI
BREFEE: 3000=3000V
9%]”* $8Y: S=SMD
O EREEN: MUFHARRBEER--A03KRTIKA
O BEAE: M=120%; K=10%
0O 4 RALETRIFIRENRETFFHER
BSPD
BSPD 220 C 20 P D -1
(2] o 6 60 o0

@ Bencent SPDR7!

@ FEIIELE: 22018F220VAC

O HIPZER: BAER | 2; CRR 11 DRERINE

O FEBRBE: 401t1EE4OkA 201&?@20 kA; 101X310 kA; 05fXFR5KA
O = RmAER: PREIRE, MARTRIEER, LRI

O RIFEN: D E1R; FRERI;, CHIE; ERXIR2E

O 54 =Ry BA

BSPD For PV
BSPD PV 20K - 670 H1 W
V 1) ) ) ) e o0

® Bencent SPDA&F!

@ PV: FRAH

O ERAE: 20K mAWEBER

O BAESETIEBE: 670: FREAUCPVETOV

O iR L IEHEST; H1:(GDT+MOV)F & <1.8kV; H1A:(GDT+MOV)FE&<1.5kV
0O G4 :W:HE; FipinZEdmm

BMOV
# BMOV 07 D 681 K S C H 01
(1] e 6 (4] e 6 0 6 o

@ Bencent MOV

O THER: 07T=pTmm; 10=pl0mm; 14=pl4mm; 20=p20mm
© ZA: D=Disk (B#)

O [EHEE: 681=68x10"=680V

O BERE:K=%210%; L=x15%; M=x20%

O 314XE: S=H5|%4; F=FHI45I%4; O=4ME; Y=5RM; P=2%MRE,; CHERHBIEES; B=H'E, EE

A= B IRFIRESR
© @3 C=Bulk(B#); T=Tape&Box (FHRi); R=Tape&Reel (RFHELE) ; P=PETBOX (BRI & %)..
O TRETRBRESS: TH=-Z®105°C; H=5#E105°C; Z= (&K ZR™=Mm)105°C; A—mﬁl25°c,
B==#E(E&#H)125°C; C=(A& K% R™G)125°C....
O EFHMBHRERFIRHKFTAE: 35=RiAS MBS HIKE3.5£0.5mm....

BMG

- BMG 07 D 471 K 601 Y 01
e © (4] e 6 o0 o

@ Bencent BMGZ7!

O THERR:07=p7Tmm; 10=p10mm; 14=bpl4mm; 20=p20mm
© 3! D=Disk (A#)

O EHEBE: 471=47x10" =470V

O EEAETEE: K=110% M=120%

O GDTH[E: 601=60x10" =600V

O SI&HA: Y=H35|%; F=FH435|4; O=4MBERES|&

O ABHRBEE: 01~99 (TEENITHER)

PalsETFERE

spuauodwo)129)as




LAO IR & 2 5 I oy 1

IRFREBE 3% MELHFRE e BEREEN = iAi
Eoie DC Breakdown R e Impulse Spark-over it E Impulsle Discharge éﬁ%l‘ﬂﬁ gﬁg[&nﬁ QEEEQ Rt |4z HIRTS =i 1A1IE
AT Tolerance ArcVoltage Insulat i B8 i o = an JP YR Certifisate
Part Number Voltage (V) Voltage Current nsulation p 3 Capacitance sl Application Circuit Outline
100V/s of Vg 1kV/ps (Va) 8/20us Resistance @ DC Co(pF) LxWxH(mm) PP
(v) (v) (V) (V)@1A (kA) (GQ) (v) 0.5VDC@1MHz UL497B  UL1449 TWV  CQC
BC401M 400 360-560 <950 ~15 2 >1 100 <1 4.5x3.2x2.7 xDSL @ :/ ( ] O @ O
BCO91N-H 90 63-117 <650 ~8 3 >1 50 <0.5 4.5x3.2x2.7 COAXIAL @ w ® O e O
BC301N-D 300 210-390 <750 ~15 2 >1 100 <1 4.5x3.2x2.7 DC12V/AC24V @ W ® O e O
BFO91M 90 72-108 <600 ~8 5 >1 50 <0.8 4.2x5.0x5.0 RS485/232/422 @ ¥ ® O O O
~
BF801M 800 640-960 <1600 ~15 3 >1 100 <1.0 4.2x5.0x5.0 AC Power/xDSL @ 3 ®¢ O O O
BLO9IN 90 63-117 <650 ~10 1 >1 50 <0.5 2.9x2.1x1.9 RS485/232/422 @ L ®¢ O O O
BL201NH 200 140-260 <600 ~10 1 >1 100 <0.5 2.9x2.1x1.9 RS485/232/422 @ o ®¢ O O O
BM091M 90 72-108 <600 ~8 20 >1 50 <15 8.3x8.3x6.0 DC Power Byt B © @ O O
BNO91M 90 72-108 <600 ~8 5 >1 50 <0.5 5.5x4.0x4.0 RS485/232/422 @ b ? O O e O
BN362M 3600 2880-4320 <4800 ~35 3 >1 100 <0.6 5.5%4.0x4.0 AC Power @ ‘\/ O e e O
BN8O1M 800 640-960 <1400 ~15 5 >1 100 <05 5.5x4.0x4.0 AC Power @ » o O e O
BZ401M 400 360-580 <950 ~10 1 >1 100 <0.5 3.2x2.5x2.5 Ethernet @ LY ®¢ O O O
BZ801M 800 640-960 <1400 ~10 1 >1 100 <1.0 3.2x2.5x2.5 Ethernet Byt LY o @ O O
B3A420 470 360-560 <950 ~10 2 >1 100 <1.0 4.2x2.7x3.9 xDSL @ N ®¢ O O O
B3Y471M 470 360-540 <1000 ~8 1 >1 100 <15 6.2x3.2x2.3 xDSL B o @ O O O -
@™
B3D090M-C 90 72-108 <600 ~10 10 >1 50 <1.5 7.8x5.0x6.0 RS485/232/422 B~ v ®¢ O O O Py
’ #e
B3D230L-1 230 184-276 <650 ~8 10 >1 100 <15 7.6x5.0x5.0 xDSL P y ®¢ O O O ,gé
! %3
B3D230L-CD 230 200-380 <800 ~15 5 >1 100 <1.5 7.8x5.0x6.0 DC12V/AC24V - Y ®¢ O O O g
B3D350M-R-1 600 420-780 <1200 >33 5 >1 100 <1.5 7.8x5.0x5.0 AC Power @ ¥, O O O O
B3D470L-C 470 360-560 <950 ~8 5 >1 100 <15 7.8x5.0x6.0 XDSL P~ %) ® O O O
BXD3000SA03M03 3000 2400-3600 <2700 ~35 3 >1 100 <500 9.0x5.5x7.0 AC Power L5 g O @ O O
BXD3000SA03M03-D10 3000 2400-3600 <2000 ~100 3 >1 100 <500 8.5x5.5x8.5 AC Power @ | O @& O O
B5G3600 3600 2880-4680 <4700 ~15 3 >1 100 <1 $5.5x6.0 AC Power @ » OO e @ O
B5G600L 600 480-720 <950 ~15 5 >1 100 <1 $5.5x6.0 AC Power @ g % ® O e O
¥
B8G600M 600 580-720 <1400 ~15 10 >1 100 <15 $8.0x6.0 AC Power B ot ® O e O
B8G80OOM 800 640-960 <1600 ~15 10 >1 100 <15 $8.0x6.0 AC Power @ B’ [ ] O @ O
B8G1500M 1500 1200-1800 <2750 ~15 10 >1 100 <1.5 ¢8.0x6.0 AC Power @ /f O ® o O
BGO6000A05-LC2 600 =480 <1500 / 5 / / <15 8.0x7.0 AC Power @ 2 ®¢ O O O
BUBSO1M 800 640-960 <1300 ~24 20 >1 255 <4.0 ®©16.0x5.1 AC Power @ ® O @ O O
BD122-2 1200 700-1200  <900(@1.2/50us 6kV) >60 20 >1 100 <15 8.3x9.5x16.5 DC Power s O O O O
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4

AdS~BE T ¥

RS

Part Number

BSPD230C20PF-04

BSPD230C20PF-02

BSPD277DO5LF-01

FRRS

Part Number

BSPDPV20K-560L

BSPDPV20K-825L

FRES

Part Number

BSPDPV20K-900H1

BSPDPV20K-670H1A

RIEXT) RIpIR
e s modes of
Classification protection
T2 L-N,L-PE,N-PE
T2 L-N,L-PE,N-PE
T3 L-N,L-PE,N-PE
RATFRE
Maximum Allowable
Voltage
AC.rms DC
420 560
625 825
RATLEBE
Maximum Allowable
Voltage
AC.rms DC Min
680 900 900
510 670 533

BE  grmaIfem
IEBE SN s
UcMAX
(\:JA"C) (VAC)
230 320
230 320
220 277
ImAESEBE
Varistor Voltage
Vima (V)
Min Max
612 748
900 1100
ImAES S E GDTHHHE
Varistor Voltage DC Breakdown
Vima (V) Voltage (V)
100V/s
Ave Max (v)
1000 1100 1900V+20%
560 644 1680V+20%

E
BiREEN
In
(kA)

20

20

680

1000

REBRE

Capacitance
Co(pF)

1RIPKE

up

L-N:2kV,L-PE:2kV,N-PE:2kV

L-N:2.5kV,L-PE:2.5kV,N-PE:2.5kV

1.5kV/all model

BimAEN
Withstanding Surge
Current

In I max

10 20

10 20

BimAEN
FRIFKTE Withstanding Surge
Up Current
In Imax

1.5 10 20
1.5 10 20

Bk FR

IP code

1p20

1p20

Ip65

i &= 273

IP code

P20

IP20

FhIkEFLR

IP code

P20

P20

FEAER

Flame Rating

UL94 V-0

UL94 V-0

UL94 V-0

FR#AE R

Flame Rating

UL94 V-0

UL94 V-0

FEAE R

Flame Rating

UL94 V-0

UL94 V-0

R~
Size
LxWxH(mm)

40.8x38.0x24.0

38.5x16.7x24.0

69.4x34.0x21.3

R~
Size
LxWxH(mm)

33.5x12.0x30.0

33.5x12.0x30.0

R~
Size
LXxWxH(mm)

34.2x14.3x30.3

34.2x14.3x30.3

A

Application

AC Power

AC Power

AC Power

7

Application

AC/DC Power

AC/DC Power

RZF

Application

AC/DC Power

AC/DC Power

BERFF S

Circuit

M%’fﬁ el

e

e

Toich

o

HERTS

Circuit

—

-

HERTS

Circuit

=R

Outline

=@

Outline

=R

Outline

IAE
Certifisate

UL497B  UL1449  TUV

o O O

o O O

o O O
i
Remarks

UL497B  UL1449 TUV

o O O

o O O
iAE

Certifisate

UL497B  UL1449 TWV

€qQc

cQC

€Qc

PalsETFERE
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AOWE & & OWE~IBE i 0b i & 1

= e S I BRI = e SHE oS
e EFERA UBAIESR K Split Components Parameters FERHE RiEBE e RARERE T:;lpical R = o phIm AT
Fmils T{ERBE T{EBE EREREE SN EERRREE Platform voltage Peak voltage BiREES Maximum Capacitance Si [z A BEFS ol Certifisate
3 b 3 5 . n ize A " A . .
Part Number FEEETRTETE Er UL MCOV 2L L3 Withstanding Surge Current Energy (Ref ) Application Circuit Outline
MOV Voltage GDT Voltage V1000V/us(V) V1000V/us(V) 10/1000ps(J) eference LXWxH(mm) UL497B  UL1449 TUV cQc
MCOV  VAC(V) VAC(V) VimA(V) V100V/S(V) @1kHz (pf)
BMG14D471K102Y 360 390 470(423~517) 1000(800~1200) <830 <1800 40@1.2/50-8/20us 6kV-3kA 175 5 20.0x16.0x9.0  AC Power % . O e o O
BMG20D331K601Y 250 280 330(297~363) 600(480~720) <580 <1320 8/20us £5T/5kA 228 5 25.0x23.0x8.5  AC Power % . O o o O
BMG20D471K102Y 360 390 470(423~517) 1000(800~1200) <830 <1800 20@8/20ps SkA 350 5 25.0x23.0x9.0  AC Power % . O e O O
BMG20D751K102Y 560 600 750(675~825)  1000(800~1200) <1320 <1800 20@8/20us 5kA 420 5 25.0x23.0x10.0 ACPower .4 i O © @ O
BMG20D820K091Y 55 70 82(74~90) 90(72~108) <150 <710 20@8/20us 5kA 56 5 25.0x23.0x7.5  ACPower 445 )] O e @ O
5 " BIREED FHE s
FmEs RARAVFRFARE RAHMIBE Withstanding Surge Maximum Energy = HEBEE N=Tk < = iAE
Part Number Maximum Allowable lm,AEﬂEEE Maximum Clamping Current (10/1000ps) HiELhE Typical Capacitance Igﬁ'mE’E'EI 51 VA ;] HEFS @I Certifisate
. Voltage Varistor Voltage Voltage 1(A) | fA) (J) (:,) Rated Power (Reference) perating ize Ayl Circuit Outline
) =1 Vac (V) Ve (V) Vima (V) Ip(A) Ve (V) Standard  High Standard  High (w) @1kHz (pf) Temperature LxWxH(mm) UL497B  UL1449 TUV  CQC
Normal Energy High Energy Surge Surge
BMOV14D391K BMOV14D391KH 250 320 390(351~429) 50 650 4500 6000 100 140 0.6 510 -40°C~+105°C 16.5x14.0x6.9 AC Power - . O e o [ ]
BMOV14D561K BMOV14D561KH 350 460 560(504~616) 50 925 4500 6000 125 185 0.6 360 -40°C~+105°C 16.5x14.0x8.0 AC Power S . O e o [ ]
BMOV20D561K BMOV20D561KH 350 460 560(504~616) 100 925 6500 10000 215 380 1 710 -40°C~+105°C 26.0x23.0x6.5 AC Power - . O e o [ ]
BMOV14D561KSC 350 460 560(504~616) 50 925 4500 6000 125 185 0.6 360 -40°C~+105°C 16.5x14.0x8.0 AC Power ﬁk . O e o [ ]
w
@™
BMOV14D681KSC BMOV14D681KH 420 560 680(612~748) 50 1120 4500 6000 130 200 0.6 290 -40°C~+105°C 16.5x14.0x8.7 AC Power - . O e O o i.gg
%S
BMOV14D621KSCC 380 505 620(558-682) 50 1025 4500 6000 130 200 0.6 320 -40°C~+105°C  16.5x14.0x8.3  ACPower 0o ] O O e e %3
#3
BMOV14D511KA BMOV14D511KB 320 415 510(459~561) 50 845 4500 6000 121 180 0.6 390 -40°C~+125°C  16.5x14.0x7.6  AC Power O — O O @ e 3
BMOV14D271KSCC 175 225 270(243-297) 50 455 4500 6000 70 99 0.6 740 -40°C~+125°C 16.5x14.0x6.6 AC Power S - O O @ ()
BMOV14D331KA BMOV14D331KB 210 275 330(297~363) 50 550 4500 6000 85 115 0.6 610 -40°C~+125°C 16.5x14.0x6.6 AC Power AXF — O O @ [ ]
BMOV20D471KSRA 300 385 470(423-517) 100 775 6500 10000 204 350 1 8500 -40°C~+125°C 26.0x23.0x6.0  AC Power S j O O @ o
BMOV20D621KSRA 385 505 620(558~682) 100 1025 6500 10000 224 390 1 650 -40°C~+125°C 26.0x23.0x6.8 AC Power - j O O @ o




w

FESEMEBE/TSS BSIHI IR E/TVS

101ONPUODIWIDS . 5 32 ¥ 5F 40 4

BVF-D5

O 1.6x0.8x0.6
o 5V

A 12A@8/20ps

g

6SMAF

O 4.7x2.6x1.1
O 5V~440V
A 600W

@

SMB-T

O 5.4x3.3x2

O 6V~400V

A 200A~1000A
@8/20us

5SMD

O 8.3x6.2x3.0
O 15V~85V
A 5000W

®

SOD123

0 2.7x1.8x1.0
O 6V

A 36A@8/20us

v

SMB

O 5.5x3.8x2.6
O 5V~480V

A 600W

®

BVF-MD2

0 5.4x3.3x2

O 15V~28V

A 250A~500A
@8/20ps

SMK

O 10.6x8.3x2.3

O 15V~400V

A 1KA-3KA@8/20ps

<«

SOT23-5
O 3x2.8x1.25
O 8V~24V

A 50A@8/20ps

v

8SMB

O 5.5x3.8x2.6
O 5V~480V

A 800W

»

SOP-8

0 6.0x4.9x1.5

O 3.3V~58V

A 450W~2700W
@8/20pus

SM8S

0 15.5x10x4.9

O 10V~43V
A 6600W

ORS(mm)  O®EEE AMERED

2 4

SMA

0 5.3x2.9x2.5
O 5V~440V

A 400W

4

SMBF

0 5.8x4.4x2.8
O 5V~200V
A1500W

s 4

SMC
08.3x6.2x3.0
O 5V~440V
A1500W

e 4 4

6SMA SMAF

0 5.3x2.9x2.5 0 4.7x2.6x1.1
O 5V~440V O 5V~440V

£ 600W A 400W

* *

3SMBF 5SMBF
[15.8x4.4x2.8 0 5.8x4.4x2.8
O 20V~200V O 30V~200V
A 3000W A 5000W
SMC-T SMD

0 8x5.9x2 0 8.3x6.2x3.0
O 8V~58V O 5V~170V
A3000W A 3000W

BVS-SME BVO-SMG
[0 18.3x14x7 [024.0x23.5x13.8
O 66V~86V o716V
A10kA@8/20us A10kA@8/20us

EREE{RIFERME/ESD BIEE/Zener (K

&

DFN0603

0 0.6x0.3x0.3

O 3.3v-12V

A 42W~120W@8/20s

<

DFN2020

0 2x2x0.5

O 4.5V~24V

A 2900W~6000W@8/20us

¢

SOT23-3

O 3.0x2.8x1.3

0 3.3V~36V

A 60W~400W@8/20s

EHHZTVS (FEAEC-Q 101#15E)

7

DFN1006
[0 1.0x0.6x0.5
o5V

A 60W

b g

SMA

0 5.3x2.9x2.5
O 5V~110V
A 400W

O R (mm)

O®BEEE ABREN

7

DFN1006

0 1.0x0.6x0.5

O 2.5V~36V

A 20W~600W@8/20us

&

DFN2510
0 2.5x1x0.5
O 3.3V-5V

A 45W~100W@8/20ps

SOT143
0 2.9x2.4x1

O 5V
A 125W@8/20ps

SOD523

O 1.6x0.8x0.6

O 5V~24V

A 30W~300W@8/20us

-

SOT523

0 1.6x1.6x0.75

05V

A 60W~100W@8/20ps

=

DFN1610

0 1.6x1x0.5

O 3.3V~15V

A 100W~1800W@8/20u

®

SOD323
O 2.5x1.3x1.0
O 2.5V~36V

S

A 150W~2200W@8/20us

L4

DFN2010

O 2x1x0.4

O 3V~5V

A T5W~200W@8/20us

«

SOT23-6
O 3.0x2.8x1.3
0 3.3V-5V

A T5W@8/20ps

ORS (mm)  O®EEE  A@ER&ERN
S0D323 DFN2510 SOD523 S0T23-3
O 2.5x1.3x1.0 0 2.5x1.0x0.58 0 1.6x0.8x0.6 O 3.0x2.8x1.3
O 2.5~36V O 5v O 5v O 3.3~36V
A 150W~352W A 45W A 150W A 225W~380W
SMB SMC 5SMD SMS8S
O 5.5x3.8x2.6 O 8.3x6.2x3.0 O 8.0x5.9x2.6 0 15.5x10x4.9
O 5V~110V O 5V~110V O 11v~110V O 10~43V
A 600W A 1500W A 5000W A 6600W
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UOIIUBAUO) SUIEN ~ 1 2 3 7 28 ¥ 5 414 1

TSS TVS
@ BS 0060 N-C-F @ BV-SMAJ 28 CA I-1
o (2] (3] (4) (5] o (2] (3] O 6 06 (7]
® Bencent TSS&F!
® TSSEMFEE: 0060=6x10"=6V
. SMAJ SMA 400W 5.3x2.9x2.5mm
© #HEFI: M=SMA; N=SMB; N-2=SMB-T; U-2=SMC-T; L=D0-15; K=DO-41; Q=DFN; D=S0D123/SOD123-F © BV: Bencent TVS#&5 GSMAF | SMA-F600W 2.82.7xL2mm
O EHZH: A=2kV; B=4kV; C=6KV; D=8KV; E=10kV @ HEALY (ARESNER) o a0ow oalemn
O Flatfeet: )H:'H(EF)Hfﬂ,ﬂDN-XX-F?{]SMB-F%{f% © TVSxkWTHE:28=28V 1KSMB SMB 1000W 5.5x3.8x2.6 mm
SMBF SMB-F 1500W 5.9x4.4x2.8 mm
O % CANATVS; TCHERTVS 3SMBF |  SMB-F3000W 5.9x4.4x2.8 mm
o . 5SMBF |  SMB-F5000W 5.9x4.4x2.8 mm
BVO © E&: A RTSNHNAEE SMCJ SMC 1500W 8.3x6.2x3.0mm
© R QNEMME; LM H. L KN FRBRERIE; 2M, e 5.8, 2:3.0mn
' BVO - SMG 76 C A 2H2DEA2S R I SMKJ SMK 10.0x8.2x2.2 mm
o 06 N SMEJ SME 18.3x14.0x7.5mm
o L ® o0 o @ BencentW B3 SMG SMG 24.0x23.5x13.8mm

©® BVOANIEMTVSHRFRIFEH

O IEEALRISMDAENFHHaE

© TVSKMiEE: 76=76V

O i CHIETVS; ECHEBETVS ESD

82
0 E&: N ETSUNEE . BV-T3247Z2CBAQ ke
(1] ® © 0 6 6 0 © BE
Zener
® BencentTVS
, M B m A m H g B ; O HEXRA (AFKESIAER) DI [ SOD123 | E3 [SOT-323 | FG | DFN2010
o e o ° ®© o6 o P A D3 | SOD323 | E5 | SOT523 | FK | DFN2510
TVSEE: 24=24V D5 | SOD523 | E7 | SOT723 | FN | DFN3020
® BencentZener O RS 7=SMER: U=RES D9 | SOD923 | S5 | SOT-553 | FV DFN5515
s 4 ’ ’ ) T4 | SOT143 | S6 | SOT-563 | FD | DFN1608-2L
O HEXRI (AFESIAR) o1 Sob1a3 O RIPLERE: 6=6%(FIP; 4=4L51F1P; 2=261FIP; SERNEMILIFIN | 73 | 507233 | F4 | DFN0402 | FM | DFN2020-3L
© FRIhE: Z=150mW; A=200mW; B=250mW; C=300mW; D=350mW; G=500mW D3 | 500323 6 B CHMEESD; FECHEHESD e i
D5 S0D523
O FmiREFROE: SVI=RREROERNS.1V A S0123 @ Bencent Z3 L3 TS | SOT23 | FE | DFN1610| FR | DFN2626-10L

O BIERA: R, 3K/R
0 FERBIFRNE
Q@ FRIEBRETEE: 2=%2%; 5= +5%; 6= +6%

® AEC-Ql01&#1&IAIE



SSLIf & 52 5 414 1

FRES
Part Number
BS0060M-BH
BS0080M-B
BS1500N
BS2600N-E-H
BS0060N-2C
BS0060N-C-FS
BS0060U-2G-1
BS0300N-2C
BS0640N-2C
BS4200N-2C
BS4200N-C-F
BS8000N-C-F-H
BS3100N-C-F
BS2600U-E-H
BS0080S23-5
BS0120S23-5
BS0180S23-5
BS0240S23-5
BS0300D-A-F

FRES

Part Number

BVA-GS3300G

BVA-GS4500G

Feh{FBE
Off state Voltage
VbrM Ip
(v) (nA)

Max
6 5
6 5
140 5
220 5
6 5
6 5
6 5
25 5
58 5
400 5
400 5
800 5
275 5
225 5
8 5
12 5
18 5
24 5
25 1
BARAEERE

Maximum reverse
recovery time
TRR
(ns)

>1000

>1000

RiTRE BARBE
Switching Voltage On state Voltage
Vs Is Vr I
(V) (mA) (2] (A)

Max Max
25 800 4 2.2
25 800 4 2.2
180 800 4 2.2
300 800 4 2.2
25 800 4 2.2
25 800 4 2.2
25 800 4 2.2
40 800 4 2.2
7 800 4 2.2
520 800 4 2.2
520 800 4 2.2
1200 800 4 2.2
350 800 4 2.2
300 800 4 2.2
15 500 4 1
20 500 4 1
25 500 4 1
85 500 4 1
38 800 4 2.2
BAREERNSE

Maximum instantaneous
forward voltage drop per diode
VF

(V)
<1.3V

<1.3V

R/ANERFRR
Holding
Current

IH(mA)

25
=15
=15
=50
=50
=150
<50
<50
<50
=120
=5
=50
=20
=20
=20

=40

RAIEERRARE

Maximum Repetitive
Peak Reverse Voltage
VBR

(V)
>3300V

>4500V

SR
Capacitance
Co (pF)
2V@1MHZ
Max

20
100
150
120
120

25
700
100
100

85

35

50

80
120

10

10

10

10

40

RN 414
Surge
Waveform
(mns)
10/700
10/700
10/700
8/20
10/700
10/700
8/20
10/700
10/700
10/700
10/700
10/700
10/700
8/20
8/20
8/20
8/20
8/20

10/700

RAIE{ER M8
Maximum Repetitive
Peak Reverse Voltage IR
(1A)

<5

<5

EREEN
Surge
Peak
(kV)

4

1500A
50A
50A

50A

HE

Package

SMC

SMC

HE Ep=F
Package Mark
SMA B0OO6M
SMA B006U2G1
SMB B15NB
SMB B26NH
SMB-T BO06N2C
SMB-F 6NCS
SMC-T B006U2G1
SMB-T BO3N2C
SMB-T BO6N2C
SMB-T B422NC
SMB-F B42NC
SMB-F B8ONH
SMB-F B31INC
SMC B26UH
SOT23-5 B008S23-5
SOT23-5 B012S23-5
SOT23-5 B018S23-5
SOT23-5 B024S23-5
SOD123-F B0300
ENF
Mark
S330G
S450G

R~
Size
LXxWxH(mm)
5.3x2.9x2.5
5.3x2.9x2.5
5.5x3.8x2.6
5.5x3.8x2.6
5.4x3.3x2.0
5.4x3.3x2.0
8.0x5.9x2.0
5.4x3.3x2.0
5.4x3.3x2.0
5.4x3.3x2.0
5.8x4.4x2.8
5.8x4.4x2.8
5.8x4.4x2.8
8.3x6.2x3.0
3.0x2.8x1.3
3.0x2.8x1.3
3.0x2.8x1.3
3.0x2.8x1.3

3.5x1.7x0.8

R~
Size
LXWxH(mm)
8.3X6.2X3.0

8.3X6.2X3.0

RZF
Application
Video
Video
Ethernet
AC Power
Video
Video
RS485/232/422
RS485/232/422
Ethernet
Ethernet
Ethernet
Ethernet
RJ45
AC Power
xDSL
xDSL
xDSL
xDSL

RS485/232/422

RIS

Application

PV

PV

IAE
Certifisate

HBETS

Circuit

=
Outline
UL497B  UL1449 TUV

O

RlIE

;

[ HEE

7]
O000000@@0000 0000000

2299923000000 0000%2
YRl E E X X X X ool X X e
OO0 0000000000000 O00O0

71

IAE
Certifisate

TS

Circuit

=R

Outline
UL497B  UL1449 TUV

o O O
o O O

S
o .

€Qc

OO0 000000000000 O0O00O0

€Qc

O
O
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SALIRSS | | 23534 1

oo AEfEBE HEHRE RASHIEE TR
P s Off state Voltage Breakdown Voltage Clamp Voltage st B
Part Number Vi T Ver I Ve @ Iep w:‘:;;fg()im
e Ba (v) 25°C(pA) (V) (mA) (V) (A) (us)
Bl UNI Max Min Max Max
BV-6SMAJ15CA BV-6SMAJ15A 15 1 13.3 14.7 1 19.9 30.2 10/1000
BV-6SMAJ36CA BV-SMAJ36A 36 1 40 44,2 1 58.1 6.9 10/1000
BV-SMAJ16CAQ BV-SMAJ16AQ 16 1 17.8 19.7 1 26 15.4 10/1000
BV-SMAJ250CAQ BV-SMAJ250AQ 250 1 279 309 1 405 1 10/1000
BV-SMBJ6.5CA BV-SMBJ6.5A 6.5 500 7.22 7.98 10 11.2 53.6 10/1000
BV-SMBJ15CAH 15 1 16.7 18.5 1 24.4 40.8 10/1000
BV-SMBJ36C2M 36 1 38 44,2 1 50 30 10/1000
BV-SMBJ58C2H 58 1 62.4 71.2 1 85 150 10/700
BV-SMBT-15CA 15 1 16.7 18.5 1 24.4 40.8 10/1000
BV-3SMBF30CA BV-3SMBJ30A 30 1 33.3 36.8 1 48.4 62 10/1000
BV-SMCJ33CAQ BV-SMCJ33AQ 33 1 36.7 40.6 1 53.3 28.2 10/1000
BV-SMDJ33CA BV-SMDJ33A 33 1 36.7 40.6 1 53.3 56.3 10/1000
BV-5SMDJ75CA BV-5SMDJ75A 75 2 83.3 92.1 1 121 41.4 10/1000
BV-5SMDJ64CA BV-5SMDJ64A 64 2 71.1 78.6 1 103 48.6 10/1000
BV-SMEJ76CA-H 76 10 85 95 10 140 10000 8/20
BV-SMKJ75CA 75 10 85 94 10 140 3000 8/20
BV-SM8S36CA BV-SM8S36A 36 10 40 44.2 5 58.1 114 10/1000
RENERE it/ FRRE BESBE RASH{IEE
o i = NiTH Off state Voltage Switching Voltage On state Voltage Clamp Voltage
PFtn;g:-bq 'UEEZ?E VbRM Io Vs/Ver Is/Ir Vr It Vcre VerL @lep
art Number Direction (v) (nA) (V) (mA) (V) (A) (V) (kA)
Max Max Max Max 8/20us
Pin1-Pin2 76 10 95 10 / / 140 68.4 10
BVS-SMEJ7675CA
Pin2-Pinl 75 10 88 800 4 2.2 140 / 10
Pin1-Pin2 86 10 105 10 / / 157 7.4 10
BVS-SMEJ8685CA-H
Pin2-Pinl 85 10 100 800 4 2.2 150 / 10
N FEnfEsE HEHE SHS L .
P::tnl\?%n?er Off state Voltage Breakdown Voltage Clamp Voltage W {2 ok o 37
u Vhr e Ver I Vere Vert @lep Peak pulse current
L] v) 25°C(pA) (v) (mA) (v) (kA) MR (kA)
Bl Max Min Max Max 8/20us
BVO-SMGT6CA 76 20 85 95 1 60 /10 8/20us 20@25°C
40/100us 3@25°C

(Pin1,3t02)

IEEINE
Ppp =
(w) Package
600 SMA
400 SMA
400 SMA
400 SMA
600 SMB
1000 SMB
1500 SMB
4(KV) SMB
P90y SMB-T
3000 SMBF
1500 SMC
3000 SMC
5000 SMC
5000 SMC
/ SME
/ SMK
6600 DO-218AB
RAHIBEE
Clamp Voltage
Vc @ lep
(V) (kA)
Max 10/350ps
140 0.4
140 0.4
157 0.4
150 0.4
53 B EES
Interrupting
Rating
(R) (V)
150A 110 DC
300A 48 DC
150A 220 AC

—
Rt L
Size
LXxWxH(mm) A Hm
Bl UNI

5.3x2.9x2.5 6A12C 6A12
5.3x2.9x2.5 A36C A36
5.3x2.9x2.5 Al6C Al6
5.3x2.9x2.5 A250C A250
5.5x3.8x2.6 B6.5C B6.5
5.5x3.8x2.6 SB15CH
5.5x3.8x2.6 B36C2M
5.5x3.8x2.6 B58C2
5.4x3.3x2.0 B15CT
5.8x4.4x2.8 3BF30C 3BF30
8.3x6.2x3.0 C33C C33
8.3x6.2x3.0 D33C D33
8.3x6.2x3.0 5D75C 5D75
8.3x6.2x3.0 5D64C 5D64

18.3x14.0x7.5 /
10.6x8.3x2.3 K75C

15.5x10.0x4.9  SM8S36CA SM8S36A

% 5e ¥
Package LxWx;-IZ(emm) Mark
10-7675
SME 18.3x14.0x7.5 BVSYM
10-8685
SME 18.3x14.0x7.5 BVSYM
& A
1z . .
LxWxH(emm) Application
24.0x23.5x13.8 DC Power

RS ) S
|v3;:] Circuit = amibam Certifisate
Application Outline
P HE
Bl UNI UL497B UL1449 TUV
DCPower L 4 ® O O
DCPower  [oafl [ o] ¥ ®@ O O
DC Power .‘. “ , o O O
DCPower [l [ ¥ O O O
DCPower [ ol i P ® O O
DC Power ’ o O O
DC Power ’ O O O
POE b ® O O
DCPower 3 , O ® O
DCPower  [[pefl [P , o O O
DCPower [ [l @ e O O
DCPower il [ P ®@ O O
DC Power .‘ ’ o O O
DCPower [l [l - ® O O
DC Power m! . O ® O
DC Power e 9 O O O
DC Power m:i @ ' O O O
IAIE
[vd::] BEFE FmIMm Certifisate
Application Circuit Outline
UL497B UL1449 TUV
DC Power O O O
. O O 0O
o O O O
DC Power
4 O O O
BE/FS SAGE
Circuit a3 Certifisate
Outline
”g:’] UL497B UL1449 TUV

IEZ
3 4

. O O O

€Qc

O 00O O0OO0OO0OO0OO0OOOOOOOLOOO

o

«Q

O 00O

Qe

spuauodwo)129)as



FRES

Part Number

BVO3CW
BV0O3C-H
BV05C
BV08C
BV12C
BV15C
BV24C
BV-D305ZCH
BV-D324ZCBQ

AST~EH 5 & 1

BV-SM712
BV-SR05
BV-T32472CGQ
BV-SRV05-4A
BV-T605U4CE
BV-D1247ZB
BV-F603UCG
BV-FAO3UCE
BV-FAO5UCA
BV-FAO5ZCT
BV-FEO3U2M-H
BV-FEO5ZF
BV-FEO7ZA
BV-FKO3U4CB
BV-FKO3U4CK
BV-FKO5U4CA
BV-FM24ZS

FRES

Part Number

BS61089B-8

BVF-D505ZCAQ

REn{ERBIE
Off state Voltage
VbrM IoRM
(V) 25°C(uA)
Max
3 0.5
3.3 1
5
2
12 1
15 1
24 1
5 1
24 1
5 1
PIN3tol2 7 10
PINL2to3 12 2
1
24 0.5
5 1
pinl346topin2 5 0.1
pin5topin2 6 1
24 1
3.3 0.1
3.3 0.1
5 0.1
5 1.5
3.3 0.05
5 1
7 1
3.3 1
3.3 0.1
5 0.5
24 1
i A B E
Off state Voltage
VDRM ID
(V) (HA)
Max
-170 5

HEHEE
Breakdown Voltage
VBr Ir
(V) (mA)
Min
3.5 1
3.8 1
6 1
8.5 1
13.3 1
16.7 1
26.7 1
5.6 1
26.7 1
6 1
7.5
13.3 1
6 1
26.7 1
6 1
7 1
6.5 1
25 1
5 1
5 1
6 1
5.3 1
6 10
6 1
7.5 1
4 1
3.6 1
6 1
25 1
fih R ¥ E

Switching Trigger
Vs Waveform
(V)

Max

-112 2/10us

S E
Clamp Voltage
Vc @ lep
(V) (R)
Max
5.8 1
T 1
9.8 1
13.4 1
19 1
24 1
43 1
/ /
45 1
11 5)
/ /
/ /
15 1
/ /
/ /
12 6
12 9
29 100
/ /
2 0.05
16 2
9 1
/ /
11 100
12 80
/ /
/ /
/ /
/ /
i J4R = [R) i BB i
Gatereverse current
VGK IGAS
(V) (nA)
Max
-167 5

RAHAIEE
Clamp Voltage
Ve @ Ipp
9o
15 10
18.5 19
18.3 8
18.5 8
28.6 6
31.8 5
56 3
19 120
50 5.5
13 12
o 3
25 5
43 8
17 12
/ /
33 185
7 6
7
24 4
12.5 6
12 10
13 150
13 100
10 5
5
15 3
50 135
IEmiBARE
forward voltage
VF IF
(V) (A)
Max
3 5

N s b T2
HRE RS
Capacitance Surge
Co (pF)
OV@1MHZ Waveform
Max (us)
1.5 8/20
1.5 8/20
1.5 8/20
1.5 8/20
1.5 8/20
1.5 8/20
1.5 8/20
550 8/20
50 8/20
50 8/20
55
33 8/20
1.2 8/20
25 8/20
3 8/20
1.6 8/20
0.8 8/20
1500 8/20
0.35 0.25 8/20
0.35 0.25 8/20
0.4 8/20
15 8/20
0.35 8/20
2000 8/20
1000 8/20
0.65 8/20
0.5 8/20
0.6 8/20
770 8/20
i Jikfi % BIE
Gate trigger Gatetrigger
Voltage current
VGT IGT
(V) (mA)
Max Max
2.5 5

(W) Package
150 SOD-323
350 SOD-323
150 SOD-323
150 SOD-323
150 SOD-323
150 SOD-323
150 SOD-323
2280 SOD-323
275 SOD-323
156 SOD-523
450 SOT23
125 SOT143
344 SOT23-3
200 SOT23-6
72 SO0T23-6
5500 SOD123F
42 DFN0603-2
42 DFN1006-3
96 DFN1006-2
75 DFN1006-2
120 DFN1610-6L
1800 DFN1610-2L
1300 DFN1610-2L
50 DFN-2510-10L
35 DFN-2510-10L
45 DFN-2510-10L
6750 DFN2020
Ca ﬁ:?tice ;mﬂslfr,&ﬁ?
ge
Co (pF) Waveform
2V(_:)4il;:lHZ (us)
100 10/700

¥
Mark

CAl
CE
AC
BC
DC
EC
HC
5H
2H

FZB

M72

RO5

CB2H
VO5A
12085U

B24
c9
T3

5BU
5A
GA

usz
Z07A
TEXXXX
.03CK
0524P
U24z

BAEEN
Surge
Peak
(kv)

1.6

R~
Size
LXWxH(mm)
2.5x1.3x1.0
2.5x1.3x1.0
2.5x1.3x1.0
2.5x1.3x1.0
2.5x1.3x1.0
2.5x1.3x1.0
2.5x1.3x1.0
2.5x1.3x1.0
1.6x1.3x1.2
1.5x0.7x0.5
2.9x2.4x1.0
2.9x1.3x1.0
3.0x2.8x1.3
3.0x2.8x1.3
3.0x2.8x1.3
2.7x1.8x1.0
0.6x0.3x0.3
1.0x0.6x0.5
1.0x0.6x0.5
1.0x0.6x0.5
1.6x1.0x0.5
1.6x1.0x0.5
1.6x1.0x0.5
2.5x1.0x0.5
2.5x1.0x0.5
2.5x1.0x0.5
2.0x2.0x0.5

R
ESESS Size
Package L*W*H

(mm)

SOP8 4.9x6.0x1.7

K BBHS RS conliate
Application Circuit Outline
UL49TB  UL1449  TUV
Ethernet oS , O o O
Ethernet ’ O O @)
xDSL Bhas] ) O O O
xDSL R ) O O O
xDSL o 9 O O O
xDSL o i) O O O
xDSL Bhas] ) O O O
DC power ire w o O O
DC power aSE , O O O
Navigator [pet k4 o O O
RS485 ] " O O O
Video f_@“ e O o O
DC power ‘ O O O
usB <« O O O
USB2.0 Rt - o O O
DC power -* O O O
Cellphone @ e O O O
Cell phone et ol o O O
HDMI =1 O O O
Cell phone & o O O
10G Ethernet @ O O O
Mobil phone e O O O
DC power 0 O O O
HDMI BT F=4 O O O
HDMI ol =g O O O
HDMI =] & O O O
DC power FHE < o O O
HF  mA ABES ERN e
Mark  Application Circuit Outline

UL497B  UL1449 TUV

S O O O

B61089B SLIC

€Qc

O00O0O0OOOOOOOOOLOOOLOOLOOLOOLOLOOO

cQcC
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19UdZ I FA 1

FmEs IE* KERE nE RARERR BN REFE RELHEBR AR =P EEmER HE ';z_-" [va::| PIEBEB B b0 Ce:’éf‘iisfate
Part Number (m:XI) Vz@lz1(V) Tolerance Izr(mA) Zz1@lz7 (Q) Zk@Izk Izk(mA) IR(pA) VR(V) Package LxWxH(emm) Application Circuit Outline

UL497B  UL1449 TUV cQc
BW-D3A12VT1G-6 200 12 6% 5 25 150 1 0.1 8 SOD-323 2.5x1.3x1.0 DC power H ’ O O O O
BW-D1D13VT1G-6 350 13 6% 5 30 170 1 0.1 8 SOD-123 2.7x1.8x1.0 DC power I ’ O O O O
BW-D1D15VT1G-2 350 15 2% 5 30 200 1 0.1 10.5 SOD-123 2.7x1.8x1.0 DC power IR , o O O O
BW-D1D3V3T1G-6 350 3.3 6% 5 95 600 1 5 1 SOD-123 2.7x1.8x1.0 DC power =R ’ O O O O
BW-D1D5V1T1G-2 350 5.1 2% 5 60 480 1 2 2 SOD-123 2.7x1.8x1.0 DC power ’ O O O O

Wi ek
spuauodwo)129)as
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Surge Lab

i

M 1EC61643-1
i Surge Test

8/20us
0-160kA

10/350us
0-50kA

EHRARES
ITU-T K Series
I Surge Test

& 10/700us
= 0-6000V
- 0-400A

' 1.2/50ps-8/20us
0-6000V
0-3000A

SWI0JNR\ IS 73 e 934N ~H & 5y 2 i

ERERABLRER
IEC61000-4-5
Surge Test

1.2/50us-8/20us
0-10kV
0-5000A

EyERFINERP)

» EMsB1000-54

Hhe ~ @

TLPIIX R 4

7% ANSI/ESD
|g SMT5.5.1

E 02.10nSEF3E
 10~1000nSBKEE
0-100A

WE VR

HEHRFT637
1SO7637-2:2011
&IS016750:2010
Surge Test

P1/P2a/P2b/P3a/

EHRARER
IEC61000-4-5
Surge Test

1.2/50us-8/20us
0-30kV
0-4500A

fHERgES:
AC500V 40A
DC2000V 60A

*, P3b/P4a/P5a/P5b :
h-J

L —

GR1089-2:2010 Exponential Voltage/Current Waveform of A/B

A
100% —
90% -

PeakValue

50%

A=Rise Time=1.25(b-a)=T,-T,
B=Decay Time=T,-T,

Currentor Volfage

10% —¢

GR1089-2:2010 Double Exponential Voltage/Current Waveform of
A/Bfor1.2/50and 10/700 Surges

Volfage

A

100% -7
90% - —

PeakValue

A=Rise Time=1.67(b-a)=T,-T,
B=Decay Time=T,-T,

50%

30%

0 1=t < —> 0= —>
a b 8/20 .. Time a b Time
Undershoot " ~u_ _.*
To E T2 T T T,
Designation Condition Edge Time and Tolerance Amplitude
o Rise 2us+0us to-1us
Open-Circuit Voltage 0% to+20%
Decay 2us+7ps to-0ps
2/10 X
. Rise 2us+0us to-1ps
Short-Circuit Current 0% to+20%
Decay 2us+7ps to-0ps
Rise 1.2us*+0.36
Open-Circuit Voltage - = +10%
1.2/50-8/20 Decay 50us*1.6us
(See Note 1) Rise 8us*1.6 +109
Short-Circuit Current - = +10%
Decay 20ust4us (See Note 2)
. Rise (See Note 3)
Open-Circuit Voltage
g Decay (See Note 3) (See Note 4)
8/20 - T
Short-Circuit Current Rise 8ust1.6us +10%
Decay 20ps+4ps (See Note 2)
- Rise 10ps+0us to-6.0us
Open-CircuitVoltage
Decay 250us+150us to-Ous 0% to+16%
10/250 Ri + _
Short-Circuit Current G 1015 +0us to-3.0us 0% to+16%
Decay 250us+50ps to-0ps
Open-Circuit Voltage Rise 10us+0ps to-2.5us 0% to+15%
Decay 250us+108us to-0ps
10/360 Ri 10ps+0ps to-2.5
Short-Circuit Current is€ HSTOHS 10°2.0HS 0% to+15%
Decay 250ps+108us to-0us
Open-Circuit Voltage - Rise 10ps£3us +10%
Both terminals open Decay 700ps+140ps B
Open-Circuit Voltage - Rise 5psE1.5us 4
X +10%
10/700 Other terminal shorted Decay 320ps+64us
Dual'Output Short-Circuit Current - Rise 5pst1.5us
Version R +10%
Otherterminalopen Decay 320us*64ps
Short-Circuit Current - Rise 4pst1.2us
R +10%
Both terminals shorted Decay 250us*=50us
Rise 10ps+0ps to-4.0us
Open-CircuitVoltage — u 0% to+15%
Decay 1000ps+500us to-0us
10/1000 Short.CircuitC . Dise 10us+0us to-4.0us
ort-CircuitCurren Decay 1000p5+5004s to-0ps 0% to+15%

Note 1: Fictive impedance (open-circuit peak voltage value/short-circuit peak current value) 2Q
Note 2: Undershoot <30% of the peak short-circuit value.

Note 3: Voltage waveshape not defined.

Note 4: Minimum peak open-circuit voltage defined in test conditions.
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iJﬂ\IJ IEC61000-4-4:2012 Representation of an electrical fast transient / IEC61000-4-2:2008 Ideal contact discharge current waveform 1S07637-2:2011 Test pulse generator for immunity 1S016750-2:2010 Test pulse generator forimmunity
‘-t burst at4 kv testing—Test pulse 3b testing—Test pulse 5a
N u 4 0.9U, v | aav v 24V
;& /P”'ES 1 . Ug [+75V~+150V_[+150~+300V Ug | 79v~101v | 151v~202v
, " 10% ) = R; 500 UA ty R | 0.5~40 1~8Q
ﬁ, 90% 1, N Ty 150ns+45ns < > T4 | 40-400ms | 100~350ms
v I [ v 0.1Us T 5ns+1.5ns t, T, | 5-10ms 5~10ms
/ ‘ 200psatskiz | 10 T 100us e
< . p| 1/repetition frequenoy =z < tr T, Toms u
10 t100 kHZ b s
-] v - g b T S0ms 0.9(U,-U,)
m Bursl 3
(%] 5
~+ T 1 T 1171 )
15ms > -
E ‘a(SkHz H—10% lp g
Burst duration | | | | )
Q aC 100 kb2 . || 10 20 30 40 50
< Burst period 300ms 4>T<7 Time (ns) 0.1(Us-U,)
) ' U, U
=i 0 > 0 >
o < t, >« L >! t t
- 1SO7637-2:2011 Test pulse generator forimmunity 1SO7637-2:2011 Test pulse generator forimmunity
3 testing—Test pulse 1 testing—Test pulse 2a
(7] . .
12v&24V -2 . . . .
uA t, V4 - 1S016750-2:2012 Test pulse generator forimmunity IEC60601:2008 Response of defibrillator circuits
U +37~112V
< »> = — testing—Test pulse 5b
t i
> _ t N Tq 0.05ms
T, 0.5~1ps kv) 1 RC
U, t r U A 12V 24V U(kv) &
% . i d > T 0.2~5s Ug | 79v~101V | 151V~202V (2) R LC
0.1Ug t oL t, t ux 35V 65V 67
< d > R | 05-40 1-80 (3) double LC
3 A T Some | Siome 57 (4)/(5) trapezoidal
“Toms “Toms
0.9u, 1§ . P
0.9U Us 44
: t 12v 24V - 0.9(Us-U,) «— 1
Pui U, |-75V=-150v_|-300v~-600V > 4\ ? 3
ty o R 100 500 i
= Ty 2ms 1ms
t, N T, | 05-1ps 1.5-3us U, 0.1Us 24 l 5 4
= = T >0.55 =
T, 200ms 0 t -
T <100 0.1(Us-U,) !
u, .
1S07637-2:2011 Test pulse generator forimmunity 1SO7637-2:2011 Test pulse generator forimmunity 0 g 2 NG & 10| 12 T ‘t(EwS)
testing—Test pulse 2b testing—Test pulse 3a
A
vA B tq 12V | 24v v t t
Us [ sov [ aov < 4 > d > 1S016750-2:2012 Test pulse generator forimmunity testing—Test pulse 4
Ri 0~0.050
U g A f- v
Ty 0.2~2s A ry 7 =
T, | 1ms*0.5ms 0 / /T /] / /] > g%
T, 1ms%0.5ms - t UaA m“ =
Te | 1ms*0.5ms =1 it P~
%3
U, 1 1] m v -
N U DU N NN SV IS, v ___ . r U
21 tl 12v 24V 12v 24V 12v 24v 12v
g f=2Hz
! Usg(V) 8(-0.2) 10(-0.2) 4.5(-0.2) 8(-0.2) 3(-0.2) 6(-0.2) 6(-0.2)
v [ by m \NWV\NV\/ 2 Us(V) 9.5(-0.2) 20(-0.2) 6.5(-0.2) 15(-0.2) 5(-0.2) 10(-0.2) 6,5(-0.2)
S - N - A A
> :5 12V 220‘/5[10150‘/ 300v ti(ms) 5(20.5) 10(21) 5(0.5) 10(21) 5(0.5) 10(1) 5(0.5)
. A
Ty 150ns£45ns . tg(ms) 15(%1.5) 50(+5) 15(+1.5) 50(%5) 15(+1.5) 50(+5) 15(+1.5)
Tr 5ns+1.5ns © =)
A > T, 100us =3 ty(ms) 50(£5) 50(+5) 50(+5) 50(+5) 50(+5) 50(£5) 50(+5)
T,
t 2 10ms A\ 4 A4 - tg(ms) 1000(%100) 1000(%100) 10000(%1000) 1000(%100) 1000(%100) 1000(£100) 10000(%1000)
< o e ts T 90ms 0 >
< > t ta t, ts tr > t t(ms) 40(+4) 40(+4) 100(+10) 100(+10) 100(+10) 40(%10) 100(+10)
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Layout Recommended——Trace width

10/700us—5/320us(40Q) 1kV-6kV

Layout Recommended—Via

8/20us 1kA-15kA

Voltage(kV) Copperthickness(0z) Trace widths@Surface( mil) Test times
1 5 +30
3 8 +30
4 1 10 +30
5 12 +30
6 15 +30
4 ) 5 +30
6 8 +30
8/20us 0.5kA-10kA(10Z)
Current(kA) Trace widths @Surface(mil)| Trace widths@Inlayer (mil) Test times
0.5 12 20 +30
1 30 40 +30
1.5 30 60 +30
2 40 80 +30
2.5 50 100 +30
3 80 100 +30
3.5 80 140 +30
4 80 180 +30
4.5 100 180 +30
5 100 200 +30
5.5 120 240 +30
6 120 250 +30
6.5 200 300 +30
7 200 300 +30
7.5 200 360 +30
8 200 360 +30
8.5 200 360 +30
9 250 360 +30
9.5 250 400 +30
10 250 400 +30

Number of holes Hole size:OD/ID (mm) Allowable current range (kA) Test times
1/0.3 1 +10
1/0.4 1.5 +10
1 1/0.5 2 +10
1.2/0.6 2.5 +10
1.4/0.7 3 +10
1.6/0.8 3 +10
1/0.3 2 +10
1/0.4 3.5 +10
1/0.5 4 +10
2 1.2/0.6 5 +10
1.4/0.7 6 +10
1.6/0.8 6 *+10
1/0.3 4 *+10
1/0.4 7 +10
1/0.5 9 +10
4
1.2/0.6 11 +10
1.4/0.7 13 +10
1.6/0.8 14 +10
1/0.3 6 +10
1/0.4 9 +10
1/0.5 12 +10
° 1.2/0.6 12 +10
1.4/0.7 13 +10
1.6/0.8 14 +10
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