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Circuit Protection Solutions for Safety and Reliability

N About Boarden Electronics

Shanghai Boarden Electronics Technology CO., LTD is a leading circuit protection
solution provider. Our Vision is to Make Electronics Safe and Reliable with one stop
services. With deep technology background, we can provide professional solutions for
electronics equipment, consulting and free testing. Boarden Electronics has complete and
wide product lines for over voltage and over current protection, including Gas Discharge
Tube (GDT), Transient Voltage Suppressor (TVS), Thyristor Surge Suppressors (TSS)
Electrostatic Discharge Protectors (ESD) and PPTC. These products are widely used in
security, telecommunication, lighting, computer, auto electronics, consumers and
industrial markets etc.

Boarden Electronics is an innovative and technology-oriented company. We have
designed and released new products such as:

Ceramic Micro-Surge Protection Device (CMS) offers robust protection and excellent
transient energy absorption in a small form factor. Main applications are surge protection
(SPD), lighting and auto electronics.

Wide input voltage, Low Clamping Voltage SPD provides the input voltage up to
400Vac and the typical clamp voltage around 1000V , has excellent reliability and
protection.

BIS is a semiconductor device developed for surge protection requirements of non-
isolated LED drivers. On the basis of meeting the safety requirements of electrical
strength (1000+2U), the BIS can offer L/N-PE surge protection with low residual voltage
for class | LED lamps, which can effectively reduce common mode surge damage risk of
LED lamps.

Surge-proof SMD Resistor(BRW) performs well on SMT assembling process with
powerful surge resistance.

High Voltage Chip Fuse (2410BC Series) can work under 250VAC and has lightning
handling capability of 1500A.

Boarden provides a total solution for circuit protection to meet the increasing
requirements of the market and keeps releasing new products by cooperation with
universities, worldwide companies, leading companies of electronics and solution
providers in industrial field.
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N ﬁﬁ%ﬂﬁﬁ Typical Applications
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Surge protection solutions for LED lighting drivers
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Low power linear LED

=
Boarden

||‘—| |_
h 4

A
71

V- Cohllzrzlle
1
| — :ﬂj
R2 -
CMS2
’ R1 ‘ R2 ‘ CMS1 CMS2 Note
CMS0806V241P101 -
b= CMS0806V271P151 = RS 2500V
; 30~470Q - _
North American CMS0604V271P500 CMS0806V750P201 Ring wave 2500V
CMS0604V271P500 CMS0604V750P151
30~47Q - CMS0806V471P500 -
NN b SZE RN ST 7
— = . CMS1206V471P101 _ SR 1000V, HEFERAE 4IRS
E A | Surge 1000V, Meeting IEC/EN
urope, Australia - - _
P G sty 61000-3-2:2019 linear driver
3 3 CMS0604V151P500
100Q | 100Q | CMS1206V511P500-G3 - S 4000V, 440Vac 2 /gt
100Q | 100Q | CMS1206V511P500-G4 - Surge 4000V, 440Vac 2hrs
SR 4000V, 400Vac 2 /Mg
1000 - CMS1206V511P500-H1 -
Surge 4000V, 400Vac 2hrs
FE, &R TE - - 3
o 30~470 CMS1206V511P500 S 4000V, 350Vac 2 g
ina,
. 30~47Q - CMS1206V511P500-E - Surge 4000V, 350Vac 2hrs
Soth East Asia
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. Igﬂ% Main Part Numbers

Surge (8/20ps) Surge (8/20ps)
CMS0604V750P151 46 60 75 [69-83] 150 ° CMS1210V271P601 175 225 270[243-297] 600 ° ° °
CMS0806V151P700 95 125 150 [135-185] 70 ° CMS1210v471P201-E 300 385 470[423-517] 300 ° ° °
CMS0806V750P201 46 60 75 [69-83] 200 ° ° CMS1210V511P151-E 320 410 510[459-561] 250 ) ° o
CMS0806V271P151 175 225 270[243-297] 150 ° ° CMS1812V271P801 175 225 270[243-297] 800 ° ° L
CMS0806V471P500 300 385 470[423-517] 50 ° ° CMS1812v471P401-E 300 385 470[423-517] 600 ° ° °
CMS0806V511P500 320 410 510[459-561] 50 ° ) CMS1812V511P401 320 410 510[459-561] 600 ) ° o
CMS1206V471P101 300 385 470[423-517] 100 ) [ CMS3025Vv271P501-B 175 225 270[243-297] 1200 ° ° °
CMS1206V511P500 320 410 510[459-561] 100 ° ° CMS3025v471P501-B 300 385 470[423-517] 1200 ° ° °
CMS1206V561P500 350 460 560[504-616] 50 ° ) CMS3025V511P401-B 320 410 510[459-561] 1200 ) ° °
CMS1206V511P500-H1 350 450 504-561 100 ° ° CMS3025V561P401-B 350 460 560[504-616] 1200 ° ° °
CMS1206V511P500-G3 380 490 550-580 80 ° ° CMS3025V681P401-B 420 560 680[612-748] 1000 ° ° °
CMS1210V471P401 300 385 470[423-517] 400 ° ° CMS4032v271P102-B 175 225 270[243-297] 2000 ° ° °
CMS1812V511P801 320 410 510[459-561] 800 ° ° CMS4032v471P102-B 300 385 470[423-517] 2000 ° ° °
1. O’iﬂ;i‘ﬂ%ﬂﬁiﬁﬁﬂg CMS4032v511P801-B 320 410 510[459-561] 2000 ° ) °
. CMS4032v561P801-B 350 460 560[504-616] 2000 ° ° °
. EE@TF‘ . St Differentifffn%gd%jpp rotection CMS4032v681P801-B 420 560 680[612-748] 1500 ° ° °
Lightning protection Common mode protection o~
L —e AV, 1—e
RVA L - BISEEERS
| CMSH L'S'S%E%E,‘V’: Insulati?\? Voltage Surge Starting Voltage Surge Capacity
BIS AC V- circuits Part Number ) (Vs) Package
RV2 |7

N T E ¢ BIS-DS602-S ? 1600 2200 6000 SMB
SPD _II' BIS-BR602-LM 1200 1700 6000 DO-27

BIS-CS103? 1600 2200 10000+20% SMC

® RV1/RV2: MOV, 10D681 or 10D102
® R1/R2: {RIGEEME, tRIESCARERERSEIRIBEMIIZ

Fusible resistors, select the resistor specification according to the actual circuit

e CMS: MERTESIEERE, BERABITE

SMD varistor, commonly used specifications shown in the table below

* BIS: fRERERIFR, BREMBITE

Isolated surge protection device, commonly used specifications shown in the table below

e SPD: TRIBIRIFEE, &g BSP2L10RPT (10kV, CB/TUV/CQC certification)
Surge protective device, commonly used model: BSP2L10RPT (10kV, CB/TUV/CQC certification)

02

Note 1: ;RE R Surge Waveform 1.2/50us & 8/20us, Ri=120hm

Note 2: X7 BIS-DS602-S #]BIS-CS103, RF it —ZE i fHAT 91 EE, VI FIVs B80T =5nE /]
For BIS-DS602-S and BIS-CS103, the parameters VI and Vs are the total values of two components, for these two
components should be used by pairs in series during installation.

03



E58F FHEFEEBETERLXS. &0 Circuit Protection Solutions for Safety and Reliability h%

Boarden Boarden

? NHFERFERBEFRPEREHERGE SEMARERIP G SR
SMD upgrading soiutions for surge protection in low power drivers Surge protection solutions for automobile load-dump
R —
Differential mode protection RCDE{t [ - - . »
R1 RCD replacement POWER R
L —/\J—: ® .- 91 + '\H\ Dashboard,
J g_‘ Battery BCM--
Py CMS2
AC V:
* e IR *
Driver Circuit
AC V- Py BIS s A
N SEEEHL et A EBIEEFECMS
Automobile Generator Ceramic micro-surge protection device
N @

. Igﬂ% Main Part Numbers

® RVUR2: {RIQFEMH, RIFSCRRFBRRIEIRMREMINZR

Fusible resistors, select the resistor specification according to the actual circuit
® R3/R4: SEHEEME, TRIECMS2F0BISHEA/NEE Surge (8/20us)
Voltage division resistor,Selection according to CMS2 and BIS voltage magnitude Applications

e CMS: WHRESEME, ERMELTE

SMD varistor, commonly used specifications shown in the table below
o BIS: BERERENE, HEIEDITE CMS 120824 0P 8 el
Isolated surge protection device, commonly used specifications shown in the table below
CMS1206V270P401 22 27[24-30] 400 3.2x1.6
. Egﬂ% Main Part Numbers
CMS1812V240P202 18 24[22-28] 2000 4.5%3.2
Surge (8/20pus) :
cac | uL | Tuv CMS2220V240P302 18 24[22-28] 3000 5.6x5.0
CMS1206V420P501 30 42[37-46] 500 3.2x1.6
CMS0806V511P500 320 410 510[459-561] 50 ° ° ° CMS1210V420P102 30 42[37-46] 1000 39x2 5
CMSH1 CMS1206V511P500 320 410 510[459-561] 100 ° ° ° CMS1812V420P202 30 42[37-46] 2000 4532
CMS1210V511P151-E 320 410 510[459-561] 250 ° ° ° CMS2220V420P302 30 42[37-46] 3000 5.6x50
CMS0806V391P500 250 320 390[351-429] 50 ° ° °
CMS2 CMS1206V391P101 250 320 390[351-429] 100 ° ° °
CMS1210V391P201 250 320 390[351-429] 200 ° )
BIS131P201B 75 100 130[120-160] 200
BIS
BIS311P201B 185 250 310[290-350] 200
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Surge protection solutions for DC power ports

= AENG F EBLFERECMS

Ceramic micro-surge protection device

. igﬂ% Main Part Numbers

Applications

- 0

Y

S o

dt o

®e

Vm(DC) VN @ima Surge (8/20ps) .
i V) (V) (A) (mm)

CMS0603V240P101 18 24[22-28] 100 1.6X0.8
CMS0806V240P401 18 24[22-28] 400 2.0X1.6
CMS1206V240P501 18 24[22-28] 500 3.2X1.6
CMS1210V240P102 18 24[22-28] 1000 3.2X25
CMS1812V240P202 18 24[22-28] 2000 45X3.2
CMS2220V240P302 18 24[22-28] 3000 56X5.0
CMS0603V420P101 30 42[37-46] 100 1.6X0.8
CMS0806V420P401 30 42[37-46] 400 2.0X1.6
CMS1206V420P501 30 42[37-46] 500 3.2X1.6
CMS1210V420P102 30 42[37-46] 1000 3.2X25
CMS1812V420P202 30 42[37-46] 2000 45X3.2
CMS2220V420P302 30 42[37-46] 3000 5.6X5.0
CMS0806V750P301 60 75[69-83] 300 2.0X1.6
CMS1206V750P501 60 75[69-83] 500 3.2X1.6
CMS1210V750P801 60 75[69-83] 800 3.2X25
CMS1210V750P122 60 75[69-83] 1200 3.2X25
CMS1812V750P202 60 75[69-83] 2000 45X3.2
CMS2220V750P502 60 75[69-83] 5000 56X5.0

Circuit Protection Solutions for Safety and Reliability h

BERIPHR

Surge protection solutions for BUS

RS-485 JRIB&ESD{RIF
Surge & ESD protection for RS-485

Transceiver |

BT008SS
BSEQO80A
BSE080B

CAN BUS ##Ea{RHF
ESD protection for CAN BUS

S

SPLIT

CANH

CAN
Transceiver

I

CANL
cmc L
(optional)

BTSC15VT323B
BTSC24VT323B

(PN A8
TN

JW)

4
S

. igﬂ% Main Part Numbers

S3aUlM NVYO

ESD

RS-485 ESD{R3F
ESD protection for RS-485

Transceiver |

BTSC15VT323B

LIN BUS g8 (R4

ESD protection for LIN BUS

11
_L N
VBAT 7 I 5
= ©
(0]
LIN =
LIN 3
Transceiver z
= -
GND
il ) __/
¥ BTSC24VD323B

(air and contact)

Package

8/20ps (A) | 10/700ps (V)

ES@EF

Boarden

BT008SS 6 50 30 2000 SOD-123

BSEO080A 6 25 30 4000 SMA

BSE080B 6 50 30 6000 SMB
BTSC15VT323B 15 15 30 11 SOT-23
BTSC24VT323B 24 11 30 5 SOT-23
BTSC24VD323B 24 50 30 5 SOD323

07
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Surge protection solutions for security and communication equipment interfaces Typical protection solutions for smart home devices . | I
| <] .
> = RS > Nout Nin |
Mz O IR B&ESDIR =0V | ,
Surge & ES/D protection for Video . Egiq Main Part Numbers I |
port P G I, e ) I
) ) . ESD | 5.1R ! I 157115 :
Video S j (air and | — | i
) I L ® I Load part .
BT008SS R il contact) Package | = | | CMS1 I
BSEO080A Ic 10/700ps (V) | | | !
EREIENEY = i i | <] oTo—— |
= = BT008SS | 6 50 30 2000 SOD-123 i CMS2 ﬂ i 3 Lout n
-, 5 - ” 2000 SVA = AR | RN T RS % ....... 1
| i elay |
PoE{RIF =R BSE080B 6 50 30 6000 SMB | N |
Surge protection for PoE I CMS3 |
: —{ AC v+ |
PSESRIE R PDSRSE R ' [
4 I rEcEtEﬁ%U-EE-t% ! /l\ ¢ l
N ontrol circul
OO0 i 0w vl cMs4 |
| SPARE PAIR |
: {=hER S i
Lo |
*_‘l/\/ A \ N ! || =& I Control part .
§ < >/ \ /\ /\// \/ s ) C B8 | |
& Dl A A A || o .
. % /\ t ’—/ \/ NN ] D) (l 5 | |
— J ] SIGNAL PAIR | 2 . DC/DC I |
— CMS ‘ ‘ 3 L J CMS CONVERTER ________________________________________________________________________________ -
48V | = 3 2|€ VaVaYaVan 5 i g
ulslke ANAAN P - E
< Sll¢ |[C 2
_ T \# SIGNAL PAIR 6 | ro-
[ L \

OO0 Surge (8/204s)

Bl VodeB
SPARE PAIR B ModeA
B CMS1210V471P201-E 300 385 470[423-517] 300 o | o
. EEEE"E Main Part Numbers
CMS1210V511P151-E 320 410 510[459-561] 300 o
cMS1
CMS1812V471P401-E 300 385 470[423-517] 800 5 o
8/20ps (A) 10/700ps (V) CMS1812V511P401 320 410 510[459-561] 600 5| o
CMS1206V750P501 60 75[69-83] 500 2000 3.2X16 . 01 300 o 470[423-517] - . | .
cMS2
CMS1210V750P801 60 75[69-83] 800 4000 3.2X25 P = 410 510[458-561] - I
CMS1210V750P122 60 75[69-83] 1200 6000 3.2X25 M | 127 18 24[22.28] -
CMS1812V750P202 60 75[69-83] 2000 8000 45%X3.2 cms3 ChS | S— 13 20 42[3746] o
CMS1812V820P302 65 82[73-91] 3000 10000 5.6X5.0 I 16 60 75[69-63] 150
CMS1812V820P401 65 82[73-91] 400 2000 5.6X5.0 CMSO0603VA40P 101 64 ° 1a[12-16] 100
CMS1812V820P601 65 82[73-91] 600 4000 5.6X5.0 CMS0603V240P101 12.7 18 24[22-28] 100
CMS2220V820P502 65 82[73-91] 5000 12000 6.0X5.3 CMS4 CMS1206V140P251 6.4 9 14[12-16] 250
CMS1206V240P251 12.7 18 24[22-28] 250

08 09
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Total solutions for circuits protection of BMS

N—— 1
Fuse P+
I Vc2 Vss —11
P-
RV1 RV2

. 7‘5;1 3 TVSi‘jTVSHﬂE{'&Hi Replacement of TVS to TVS solution.

X ERITEPIN-PINER, FHAEEPCBHL
TVS Pin-Pin replacement, no changing of layout
EEMMEL

More cost-effective

. 7‘:‘52 CMS X‘jTVSH{]E{Jﬁ Replacement of CMS to TVS

RERENE, EMZEARRERE
High surge capacity, able to withstand larger surge wave

HAE, RIPREF

Low clamp voltage for better protection
EiRMERElF, 1E125°CHMREAFEER

Good high-temperature performance, No degradation of electrical properties at 125°C

Circuit Protection Solutions for Safety and Reliability

Hﬁ?’ —%ﬁCMS§ﬁ§¥ﬁ*I}J$TVSH§T5¥ Replacement of one CMS to multiple power TVS

—HCMSRZER6EMSMDAITVS

One CMS replaces up to 6 SMD TVSs

AKIF D L= EFIR L B 38R

Significantly reduce layout space and improve assembly efficiency
BEREMEYF, TIFE125E

High temperature stability at 125°C
RRTVSSEFEX "B B RSRBETEE

Improve the reliability comparing with multiples TVS because of ramdom voltage range

BE4:. BEERCMSLEZE Low clamping voltage CMSL solution

BRAVEE, BEFRIRIFER

Low clamping voltage of CMSL for better protection

EEZLEMOSE, [EEBMSHRMA

Better to protect surge wave sensitive MOS, saving cost of BMS
B\ %TE

Saveing layout space

. :E‘QEZ é% 1%#'75%0[’.,‘“ Total solutions for circuit protection of BMS

RI/h, BDERETE

Small size saving layout space

RiERENE, REMIZEARRETE

High surge capacity, able to withstand larger surge wave

HAME, RIFEREYF

Low clamp voltage for better protection

EIRMART, 7E125°CEBMEREAREER

Good high-temperature performance, No degradation of electrical properties at 125°C
—HMCMSRZER6FSMDAITVS

One CMS replaces up to 6 SMD TVSs

ESEF

Boarden
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. Egﬂ% Main Part Numbers

Battery

. P/N or Size (mil)
strings

8/20ps (A)

1206/1210/1812/2220

50[46-54]

200~3000

16 1206/1210/1812/2220

65

82[73-91]

150~3000

24 1206/1210/1812/2220

100

120[108-132]

150~3000

. Igﬂ% Main Part Numbers

P/N or Size (mil)

RV1/RV2

12

po 1&30"5 8/20ps (A)
1.5SMCJ64CA 64 71.1-78.60 14.6 /
3SMDJ64CA 64 71.1-78.60 29.1 /
1.5SMCJ85CA 85 94.4-104.0 11.0 /
1.5SMCJ100CA 100 111-123 9.3 /
CMS0806V520P501&BIS300P201B 64 73.8-92.2 19.5 /
CMS1206V520P102&BIS300P201B 64 73.8-92.2 30.1 /
CMS0806V820P501&BIS300P201B 100 100-126 16.8 /
CMS0806V750P501&BIS300P201B 85 94.5-117.5 19.4 /
CMSLAV640P501 64 73.8-92.2 19.5 /
CMSLAV101P501 100 94.5-117.5 19.1 /
CMS1210V750P122 60 69-83 171 1200
CMS1812V750P302 60 69-83 429 3000
CMS2220V680P502 56 61-75 714 5000
CMS2220V680P802 56 61-75 1143 8000
CMS2220V820P502 65 73-91 714 5000

Circuit Protection Solutions for Safety and Reliability

(% ERIP=RFCMSLE

Low Residual Voltage Protection Device Applications

Tl

RF1 RF3

Sh ZEVAC

ANV

DB1
—1 AC V+

il AC Ve e
= DBI07S

VR4
CMS40T2V511P301-B
-

RF2 RF4

15-DS6025

. Hﬁﬁ?ﬁ-‘—iﬂt% Features and Benefits

CMSLESIE R, AR

CMSL series, SMT type,automotion of accembly and high producing efficency

RRVNN, SREESIEM

Small size and small footprint

R, AEZHN

Low leakage current, no deterioration

M2 TINERES, AERZEX

Withstand high frequency voltage, no fire

FRIER, JIERERIFRRLT

Low residual voltage, good protection for circuits

. IEE!% Main Part Numbers

PIN or Size (mil)

8/20us (A)
CMSLAV641P500 640 702-858 50
CMSLDV401P751 400 413-517 750

%ZEEB

Boarden
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N *ﬁziﬁﬁg@ﬁ Quick Selection of Products

[ | '.%'J:T:F"—ﬁ':im*ﬁ High voltage product specifications

= HENs Y BECMS

CMS (ceramic micro-surge) protection device

Nominal

Maximum Varistor Max. Clamping Ener Peak Pulse
CMSE—METFSETZHMASIERERE, BERTN. RER Continuous | " Voltage | s | Current
I 8. R T LR AR s, BEES TS ‘ ‘ Part Number Voltage @ima | @208 " | oo
[BR T ZRA TSR (LR, BES)NNAGS. FECMS ﬁ

BSFE (EEFEE14~560V, RIFFEMEIASKA) |, HELAEHDC

S S, D
FNACE Fim IRBRIPAEK. CMS0604V151P500 95 125 | 150[135-185] | 250 1.0 0.30 50
CMS (Ceramic micro-surge protection device) is manufactured by multi-layer technology which
. . . . i B CMS0604V241P500 150 200 240[216-264] 360 1.0 0.30 50
presents excellent transient energy absorption, low clamping voltage and high temperature stability in
a small SMD package, particularly suitable for applications with limited space size and tough working CMS0604V271P500 175 225 270[243-297] 410 1.0 0.30 50 °
environment (e.g. high temperature, high humidity, etc.). Boarden's CMS family are widely available
(varistor voltage:14~560V, surge current up to 5kA) to meet the needs of most DC and AC power port CMS0806V151P700 95 125 150[135-185] 250 5.0 0.80 70 ®
surge protection EIEIEAI?MI h CMS0806V241P101 150 | 200 | 240[216-264] | 360 5.0 0.50 100 ° °
DIELECTRIC
B 5455 Foatures CMS0806V271P151 | 175 | 225 | 270[243-297] | 410 | 50 0.50 150 o | o
O /J\;_—:an“./;\ U'\E)ﬁ"f'l.’, Small size, SMD type CMS0806V301P101 195 250 300[270-330] 450 5.0 0.50 100 [ ] [ J
o {FPERE(E Low clamping voltage CMS0806V331P500 210 | 270 | 330[297-363] | 500 5.0 0.50 50 ° Y
o 15125°CABEER No temperature derating up to 125°C ambient
Ej; P Lj;}%ﬁ* M . 9 up CMS0806V361P500 | 230 | 300 | 360[324-396] | 540 | 5.0 0.50 50 ° °
o EQEEB}‘J_]:F'EE,EB'E High surge handling capability
o FEEEPEESIC Long life under repetitive surges CMS0806V391P500 250 | 320 | 390[351-429] | 590 5.0 0.50 50 o | o °
ERRML - .
. ﬁﬁﬁﬁl&%ﬁ Reliability under high temperature CMS0806V431P500 275 350 | 430[387-473] | 650 5.0 0.50 50 o | o °
o 955&2:@% Failure without fire, better than UL94 V-0 '\EAII_EI;I-Q#RODES
° Fﬁ"*miIE:B Certificates: TUV,UL CMS0806V471P500 300 385 470[423-517] 710 5.0 0.50 50 [ J [ J [ J
L 7L LT L <
CMS0806V511P500 320 410 510[459-561] 840 5.0 0.50 50 [ J [ J [ J
DEPLETION L g
REGION % DDDDDD[QQ < CMS1206V241P201 150 200 240[216-264] 360 5.0 1.0 200 () () ()
DDDDDDB%
DEPLETlONi HRNRRN g CMS1206V271P201 175 225 270[243-297] 410 5.0 1.0 200 o o [ J
REGION F OOOOO0) <
L0 CMS1206V301P201 195 250 300[270-330] 450 5.0 1.0 200 (J [ J
GRAINS
CMS1206V331P151 210 270 330[297-363] 500 5.0 1.0 150 (J [ J
SEREREIS
. , ] & ] 3 1.0 °
‘V > T . Multilayer Internal Construction CMS1206V361P151 230 300 360[324-396] 540 5.0 150 [ J
= M VUN 4
CMS1206V391P101 250 320 390[351-429] 590 5.0 1.0 100 [ J (J [ J
CMS1206V431P101 275 | 350 | 430[387-473] | 650 5.0 1.0 100 o | o °
L . CMS1206V471P101 300 385 470[423-517] 710 5.0 1.0 100 [ J [ J [ J
1 . ’gﬁlﬂﬂﬂ Parameters description
CMS1206V511P500 320 410 510[459-561] 840 5.0 1.0 100 [ J [ J [ J
-1y HelE 1A SR CMS1206V561P500 350 | 460 | 560 [504-616] | 950 5.0 1.0 50 o | o °
Vu PRI Qi e WaliZEe TAERE CMS1206V471P101-J | 300 | 385 | 470[423-517] | 710 | 5.0 0.5 70 o | o °
| Leak C t @QV, TR
B eakage Current @V i CMS1206V511P500-) | 320 | 410 | 510[459-561] | 840 50 05 70 o | o Y
V Spark Over Voltage HEHE
N P E CMS1206V511P500-H1 320 410 530[500-561] 840 5.0 1.0 100 o o o
In 1mA Test Current ML R
CMS1206V511P500-G1 350 460 590[560-620] 1020 5.0 0.8 100 [ J [ J [ J
Ve Clamping Voltage HAIFRE
CMS1210V241P601 150 200 240[216-264] 360 5.0 2.2 600 o [ J [ J
I Examination Current MR R
CMS1210V271P601 175 225 270[243-297] 410 5.0 2.2 600 [ J [ J [ J
[ Peak Current I {E R
CMS1210V301P401 195 250 300[270-330] 450 5.0 2.0 400 [ J [ J
CMS1210V331P301 210 270 330[297-363] 500 5.0 2.0 300 [ ] [ ]
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Part Number

Maximum

Continuous

Voltage

FEFEHRETERE. &

Nominal

Varistor
Voltage
@1mA

Bl

Max. Clamping

Voltage
@8/20ps

Energy
@10/1000pus

Peak Pulse

Current
@8/20ps

CMS1210V361P301 230 300 360[324-396] 540 5.0 2.0 300 [ ] ([ ]
CMS1210V391P201 250 320 390[351-429] 590 5.0 2.0 200 [ ] [ ]
CMS1210V431P201 275 350 430[387-473] 650 5.0 2.0 200 [ ] [ ] ([ ]
CMS1210V471P201 300 385 470[423-517] 710 5.0 2.0 200 [ ] [ ] ([ ]
CMS1210V471P201-E 300 385 470[423-517] 710 5.0 25 300 [ ] ] [
CMS1210V471P401 300 385 470[423-517] 710 5.0 2.7 400 [ ] [ ] [
CMS1210V511P151 320 410 510[459-561] 840 5.0 2.0 150 [ ] [ ] [ ]
CMS1210V511P151-E 320 410 510[459-561] 840 5.0 2.5 250 [ ] [ ] [ ]
CMS1210V511P401 320 410 510[459-561] 840 5.0 2.0 400 [ ] [ ] [ ]
CMS1210V561P101 350 460 560[504-616] 950 5.0 2.0 100 [ ] [ ]
CMS1812V241P801 150 200 240[216-264] 360 5.0 4.5 800 [ ] ([ ]
CMS1812V271P801 175 225 270[243-297] 410 5.0 4.5 800 [ ] ([ ]
CMS1812V301P601 195 250 300[270-330] 450 5.0 4.5 600 [ ] [ ]
CMS1812V331P501 210 270 330[297-363] 500 5.0 4.5 500 [ ] [ ]
CMS1812V361P501 230 300 360[324-396] 540 5.0 4.5 500 [ ] [ ]
CMS1812V391P401 250 320 390[351-429] 590 5.0 4.5 400 [ ] [ ]
CMS1812V431P401 275 350 430[387-473] 650 5.0 4.5 400 [ ] [ ] [ ]
CMS1812V471P401 300 385 470[423-517] 710 5.0 4.5 400 [ ] [ ] [ ]
CMS1812V471P401-E 300 385 470[423-517] 710 5.0 5.5 600 [ ] [ ] ([ ]
CMS1812V471P801 300 385 470[423-517] 710 5.0 6.5 800 [ ] [ ] ([ ]
CMS1812V511P251 320 410 510[459-561] 840 5.0 4.5 250 [ ] ] [
CMS1812V511P401 320 410 510[459-561] 840 5.0 4.5 400 o ] [
CMS1812V561P251 350 460 560[504-616] 950 5.0 4.5 250 [ ] [ ]
CMS2220V241P152 150 200 240[216-264] 395 10.0 7.0 1500 [ ] [ ]
CMS2220V271P152 175 225 270[243-297] 455 10.0 7.5 1500 [ ] ([ ]
CMS2220V301P122 195 250 300[270-330] 495 10.0 5 1200 [ ] [ ]
CMS2220V331P102 210 270 330[297-363] 500 5.0 7.0 1000 [ ] ([ ]
CMS2220V361P102 230 300 360[324-396] 595 10.0 7.0 1000 [ ] ([ ]
CMS2220V391P801 250 320 390[351-429] 650 10.0 7.0 800 ] o
CMS2220V431P801 275 350 430[387-473] 710 10.0 7.5 800 ] [
CMS2220V471P801 300 385 470[423-517] 775 10.0 8.0 800 [ ] [ ]
CMS2220V511P401 320 410 510[459-561] 840 5.0 7.0 400 [ ] [ ]
CMS2220V561P401 350 460 560[504-616] 950 5.0 7.0 400 [ ] [ ]
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[ | 1&&?5*11!1% Low voltage product specifications

0603 Type

Part Number

Peak Pulse
Current
@8/20us

Maximum Varistor
Continuous Voltage | Voltage @1mA

Max. Clamping
Voltage @8/20ps

Energy
@10/1000ps

CMS0603V120P300 5.5 4.0 12 [10-14] 23 1.0 0.1 30
CMS0603V140P101 9 6.4 14 [11-16] 30 1.0 0.1 100
CMS0603V240P101 18 12.7 24 [22-28] 45 1.0 0.1 100
CMS0603V420P101 30 21.3 42 [37-46] 70 1.0 0.1 100
CMS0603V500P800 38 30.0 50 [46-54] 80 1.0 0.08 80
CMS0603V600P600 48 34.1 60 [54-67] 110 1.0 0.08 60
CMS0603V680P300 56 40.0 68 [61-75] 125 1.0 0.05 30
CMS0603V750P300 60 46.0 75 [69-83] 130 1.0 0.05 30
CMS0603V820P300 65 50.0 82 [73-91] 135 1.0 0.05 30
CMS0603V101P200 85 60.0 100 [90-110] 165 1.0 0.03 20
0806 Type
Maximum Varistor Max. Clamping Energy P?:r;t:tse
Part Number Continuous Voltage | Voltage @1mA Voltage @8/20us @10/1000pus @8/20ps
CMS0806V140P401 5.5 6.4 14 [11-16] 30 5.0 0.5 400
CMS0806V240P401 18 12.7 24 [22-28] 45 5.0 0.5 400
CMS0806V420P401 30 21.3 42 [37-46] 70 5.0 0.5 400
CMS0806V500P401 38 30.0 50 [46-54] 80 5.0 0.7 400
CMS0806V600P301 48 34.1 60 [54-67] 110 5.0 0.7 300
CMS0806V680P301 56 40.0 68 [61-75] 125 5.0 0.7 300
CMS0806V750P301 60 46.0 75 [69-83] 130 5.0 0.7 300
CMS0806V820P301 65 50.0 82 [73-91] 135 5.0 0.7 300
CMS0806V101P201 85 60.0 100 [90-110] 165 5.0 0.7 200
CMS0806V121P201 100 75.0 120 [108-132] 200 5.0 0.7 200
CMS0806V151P151 125 95.0 150 [135-165] 260 5.0 0.5 150
CMS0806V181P101 150 115 180 [162-198] 325 5.0 0.5 100
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0805 Type
Maximum Varistor Max. Clamping Energy P?:r;l::tse
Part Number Continuous Voltage | Voltage @1mA Voltage @8/20us (@Y (R DITES @8/20ps
CMS0805V120P600 55 4 12 [10-14] 23 5.0 0.2 60
CMS0805V120P121 5.5 4 12 [10-14] 23 5.0 0.3 120
CMS0805V120P151 5.5 4 12 [10-14] 23 5.0 0.4 150
CMS0805V140P600 9.0 6.4 14 [11-16] 30 5.0 0.2 60
CMS0805V140P121 9.0 6.4 14 [11-16] 30 5.0 0.3 120
CMS0805V140P151 9.0 6.4 14 [11-16] 30 5.0 0.4 150
CMS0805V180P600 14 10 18 [16-22] 35 5.0 0.2 60
CMS0805V180P121 14 10 18 [16-22] 35 5.0 0.3 120
CMS0805V180P151 14 10 18 [16-22] 35 5.0 0.4 150
CMS0805V240P600 18 12.7 24 [22-28] 45 5.0 0.2 60
CMS0805V240P121 18 12.7 24 [22-28] 45 5.0 0.3 120
CMS0805V240P151 18 12.7 24 [22-28] 45 5.0 0.4 150
CMS0805V300P600 22 15.6 30 [26-34] 50 5.0 0.2 60
CMS0805V300P121 22 15.6 30 [26-34] 50 5.0 0.3 120
CMS0805V330P600 26 18.4 33 [31-38] 60 5.0 0.2 60
CMS0805V330P121 26 18.4 33 [31-38] 60 5.0 0.3 120
CMS0805V420P600 30 213 42 [37-46] 70 5.0 0.2 60
CMS0805V420P121 30 21.3 42 [37-46] 70 5.0 0.3 120
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1206 Type

Peak Pulse

Maximum Varistor Max. Clamping Energy G

Part Number Continuous Voltage | Voltage @1mA Voltage @8/20us @10/1000ps

@8/20ps

CMS1206V120P251 5.5 4.0 12 [10-14] 23 5.0 0.5 250
CMS1206V140P251 9 6.4 14 [12-16] 30 5.0 0.5 250
CMS1206V140P501 9 6.4 14 [12-16] 30 5.0 0.5 500
CMS1206V240P251 18 12.7 24 [22-28] 45 5.0 0.3 250
CMS1206V240P501 18 12.7 24 [22-28] 45 5.0 0.5 500
CMS1206V420P201 30 21.3 42 [37-46] 70 5.0 0.4 200
CMS1206V420P501 30 21.3 42 [37-46] 70 5.0 0.8 500
CMS1206V500P201 38 30.0 50 [46-54] 80 5.0 0.4 200
CMS1206V500P501 38 30.0 50 [46-54] 80 5.0 1 500
CMS1206V600P151 48 34.1 60 [54-67] 110 5.0 0.4 150
CMS1206V600P501 48 34.1 60 [54-67] 110 5.0 1.2 500
CMS1206V680P 151 56 40.0 68 [61-75] 125 5.0 0.4 150
CMS1206V680P501 56 40.0 68 [61-75] 125 5.0 1.2 500
CMS1206V750P151 60 46.0 75 [69-83] 130 5.0 0.4 150
CMS1206V750P501 60 46.0 75 [69-83] 130 5.0 1.2 500
CMS1206V820P151 65 50.0 82 [73-91] 135 5.0 0.6 150
CMS1206V820P501 65 50.0 82 [73-91] 135 5.0 1.2 500
CMS1206V101P151 85 60.0 100 [90-110] 165 5.0 0.6 150
CMS1206V101P401 85 60.0 100 [90-110] 165 5.0 1.2 400
CMS1206V121P151 100 75.0 120 [108-132] 200 5.0 0.6 150
CMS1206V121P401 100 75.0 120 [108-132] 200 5.0 1.2 400
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1210 Type 1812 Type

Maximum Varistor Max. Clamping Energy P?:r;l::e Maximum Varistor Max. Clamping Energy Pt;a:n:laltse
Part Number Continuous Voltage | Voltage @1mA Voltage @8/20us @10/1000ps @8/20ps Part Number Continuous Voltage | Voltage @1mA Voltage @8/20us (@R DITES @8/20ps

CMS1210V120P401 5.5 4.0 12 [10-14] 23 5.0 0.5 400 CMS1812V120P801 5.5 4.0 12 [10-14] 23 5.0 1 800
CMS1210V140P401 9 6.4 14 [12-16] 30 5.0 0.5 400 CMS1812V140P801 9 6.4 14 [12-16] 30 5.0 0.5 800
CMS1210V240P401 18 12.7 24 [22-28] 45 5.0 0.5 400 CMS1812V240P801 18 12.7 24 [22-28] 45 5.0 0.5 800
CMS1210V240P102 18 12.7 24 [22-28] 45 5.0 1.5 1000 CMS1812V240P202 18 12.7 24 [22-28] 45 5.0 1.3 2000
CMS1210V420P301 30 213 42 [37-46] 70 5.0 0.5 300 CMS1812v420P801 30 21.3 42 [37-46] 70 5.0 0.7 800
CMS1210V420P102 30 21.3 42 [37-46] 70 5.0 2 1000 CMS1812V420P202 30 21.3 42 [37-46] 70 5.0 2 2000
CMS1210V500P301 38 30.0 50 [46-54] 80 5.0 0.8 300 CMS1812V500P801 38 30.0 50 [46-54] 80 5.0 1 800
CMS1210V500P102 38 30.0 50 [46-54] 80 5.0 25 1000 CMS1812Vv500P202 38 30.0 50 [46-54] 80 5.0 25 2000
CMS1210V600P301 48 341 60 [54-67] 110 5.0 0.8 300 CMS1812V600P601 48 341 60 [54-67] 110 5.0 1.1 600
CMS1210V600P102 48 34.1 60 [54-67] 110 5.0 3 1000 CMS1812V600P202 48 341 60 [54-67] 110 5.0 3 2000
CMS1210V680P301 56 40.0 68 [61-75] 125 5.0 1 300 CMS1812V680P601 56 40.0 68 [61-75] 125 5.0 1.1 600
CMS1210V680P122 56 40.0 68 [61-75] 125 5.0 4 1200 CMS1812V680P202 56 40.0 68 [61-75] 125 5.0 3.5 2000
CMS1210V750P301 60 46.0 75 [69-83] 130 5.0 1 300 CMS1812V750P601 60 46.0 75 [69-83] 130 5.0 1.1 600
CMS1210V750P801 60 46.0 75 [69-83] 130 5.0 4 800 CMS1812V750P202 60 46.0 75 [69-83] 130 5.0 3 2000
CMS1210V750P122 60 46.0 75 [69-83] 130 5.0 4 1200 CMS1812Vv820P601 65 50.0 82 [73-91] 135 5.0 1.5 600
CMS1210V820P301 65 50.0 82 [73-91] 135 5.0 1.6 300 CMS1812Vv820P302 65 50.0 82 [73-91] 135 5.0 7.5 3000
CMS1210V820P122 65 50.0 82 [73-91] 135 5.0 4 1200 CMS1812V101P501 85 60.0 100 [90-110] 165 5.0 2 500
CMS1210V101P201 85 60.0 100 [90-110] 165 5.0 0.7 200 CMS1812V101P152 85 60.0 100 [90-110] 165 5.0 7 1500
CMS1210V101P401 85 60.0 100 [90-110] 165 5.0 1.6 400 CMS1812V121P501 100 75.0 120 [108-132] 200 5.0 2 500
CMS1210V101P152 85 60.0 100 [90-110] 165 5.0 5 1500 CMS1812V121P152 100 75.0 120 [108-132] 200 5.0 7 1500
CMS1210V121P201 100 75.0 120 [108-132] 200 5.0 1 200 CMS1812V151P801 125 95.0 150 [135-165] 260 5.0 0.5 800
CMS1210V121P102 100 75.0 120 [108-132] 200 5.0 5 1000 CMS1812V181P501 150 115 180 [162-198] 325 5.0 0.5 500
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2220 Type

Part Number

Maximum

Continuous Voltage

Varistor

Voltage @1mA

Max. Clamping
Voltage @8/20us

Energy
@10/1000ps

Peak Pulse
Current
(@LIPAT

CMS2220V120P122 5.5 4.0 12 [10-14] 23 5.0 1.5 1200
CMS2220V140P122 9 6.4 14 [12-16] 30 10.0 1.5 1200
CMS2220V240P122 18 12.7 24 [22-28] 45 10.0 1.5 1200
CMS2220V240P302 18 12.7 24 [22-28] 45 10.0 4 3000
CMS2220V420P122 30 21.3 42 [37-46] 70 10.0 2.6 1200
CMS2220V420P302 30 21.3 42 [37-46] 70 10.0 7 3000
CMS2220V500P122 38 30.0 50 [46-54] 80 10.0 2.6 1200
CMS2220V500P302 38 30.0 50 [46-54] 80 10.0 8 3000
CMS2220V500P502 38 30.0 50 [46-54] 80 10.0 10 5000
CMS2220V500P802 38 30.0 50 [46-54] 80 10.0 6 8000
CMS2220V600P901 48 341 60 [54-67] 110 10.0 3 900
CMS2220V600P302 48 34.1 60 [54-67] 110 10.0 10 3000
CMS2220V680P901 56 40.0 68 [61-75] 125 10.0 3 900
CMS2220V680P502 56 40.0 68 [61-75] 125 10.0 17 5000
CMS2220V750P901 60 46.0 75 [69-83] 130 10.0 2.7 900
CMS2220V750P502 60 46.0 75 [69-83] 130 10.0 5 5000
CMS2220V820P901 65 50.0 82 [73-91] 135 10.0 3 900
CMS2220V820P302 65 50.0 82 [73-91] 135 10.0 10 3000
CMS2220V820P502 65 50.0 82 [73-91] 135 10.0 18 5000
CMS2220V101P801 85 60.0 100 [90-110] 165 10.0 4 800
CMS2220V101P452 85 60.0 100 [90-110] 165 10.0 21 4500
CMS2220V121P801 100 75.0 120 [108-132] 200 10.0 4 800
CMS2220V121P402 100 75.0 120 [108-132] 200 10.0 21 4000
CMS2220V151P202 125 95.0 150 [135-165] 260 5.0 12 2000
CMS2220V181P152 150 115 180 [162-198] 325 5.0 12 1500
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3025-B/4032-B

4032/4032-E

[ | Fﬁﬁv Product Dimensions

L

L

J :
=

it

: A
i
A,

v

Millimeter Millimeter
L 0.307~0.33 | 7.80~8.60 | 0.421~0.445 | 10.70~11.30
w 0.236~0.26 | 6.00~6.60 | 0.315~0.331 | 8.00~8.40
H 0.149~0.18 | 3.80~4.60 | 0.177~0.201 4.50~5.10
S 0.047~0.07 | 1.20~1.80 | 0.047~0.071 1.20~1.80
E 0.106~0.13 | 270~3.30 | 0.106~0.130 | 2.70~3.30

4032/4032-E

Dimensions
Millimeter
L 0.39+0.004 9.940.1
w 0.323+0.004 8.240.1
H 0.157+0.004 4.040.1
L1 0.469+0.004 11.940.1
E 0.197+0.004 5.0+0.1
F 0.067+0.004 1.7£0.1

23




ESEF

Boarden

FEFEEETEZE. EF

[ ] 3025-3Fﬁ:*ﬁ”§ 3025-B specifications

Part Number

Maximum

Continuous
Voltage (V)

Nominal
Varistor

Voltage @1mA

V)

Clamping

Voltage
(Max. V)

Class
Current
(Max. A)

Maximum Peak
Current 8/20us

Rated
Power

TUV

Circuit Protection Solutions for Safety and Reliability

] 4032Fﬂ*m1§ 4032 specifications
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(mW)
v~
CMS3025V241P501-B 150 200 240[216-264] 395 10 1200 1000 7.5 200 [ J
CMS3025V271P501-B 175 225 270[243-297] 455 10 1200 1000 8.0 200 [
CMS3025V331P501-B 210 270 330[297-336] 545 10 1200 1000 9.5 200 [ J
CMS3025V361P501-B 230 300 360[324-396] 595 10 1200 1000 11.0 200 [ J
CMS3025V391P501-B 250 320 390[351-429] 650 10 1200 1000 12.0 200 [ J
CMS3025V431P501-B 275 350 430[387-473] 710 10 1200 1000 13.5 200 (]
CMS3025V471P501-B 300 385 470[423-517] 775 10 1200 1000 15.0 200 o
CMS3025V511P401-B 320 418 510[459-561] 842 10 1200 1000 16.0 200 [
CMS3025V561P401-B 350 460 560[504-616] 920 10 1200 1000 16.5 200 (]
CMS3025V621P401-B 385 505 620[558-682] 1025 10 1200 1000 17.0 200 (]
CMS3025V681P401-B 420 560 680[612-748] 1120 10 1200 1000 18.0 200 [

Maximum Nominal Clamping Class Maximum Peak | Energy
Continuous Varistor Voltage Voltage Current Current 8/20us ()] Rated
Part Number Voltage (V) @1mA (V) (Max. V) (Max. A) (A) (2ms) Power | TUV

1 15 (039
CMS4032V241P102 150 200 240[216-264] 395 25 1200 700 10.1 250 [ ]
CMS4032V271P102 175 225 270[243-297] 455 25 1200 700 11.3 250 [ ]
CMS4032V391P102 250 320 390[351-429] 650 25 1200 700 16.4 250 [ ]
CMS4032V431P102 275 350 430[387-473] 710 25 1200 700 18.1 250 [ ]
CMS4032V471P102 300 385 470[423-517] 775 25 1200 700 19.7 250 [
CMS4032V511P801 320 418 510[459-561] 842 25 1200 700 214 250 [ ]
CMS4032V561P801 350 460 560[504-616] 920 25 1200 700 235 250 [ ]
CMS4032V621P801 385 505 620[558-682] 1025 25 1200 700 26.0 250 [ ]
CMS4032V681P801 420 560 680[612-748] 1120 25 1200 700 28.6 250 [ ]

[ | 4032-3#5‘:*&”‘5 4032-B specifications

M 4032-EF= R34 4032-E specifications

. Nominal . -
Maximum Varist Clamping Class Maximum Peak
ristor
Continuous Voltage @1mA Voltage Current Current 8/20us Rated
Part Number Voltage (V) g(V) (Max. V) (Max. A) Power | TUV
(mW)
oc Vo Ve | ezopst

CMS4032Vv241P102-B 150 200 240[216-264] 395 25 2500 2000 16.2 320 [ J
CMS4032Vv271P102-B 175 225 270[243-297] 455 25 2500 2000 18.5 320 [ J
CMS4032V331P102-B 210 270 330[297-336] 545 25 2500 2000 22.3 320 [ J
CMS4032V361P102-B 230 300 360[324-396] 595 25 2500 2000 245 320 [ J
CMS4032V391P102-B 250 320 390[351-429] 650 25 2500 2000 26.5 320 [ J
CMS4032V431P102-B 275 350 430[387-473] 710 25 2500 2000 29.0 320 [ J
CMS4032Vv471P102-B 300 385 470[423-517] 775 25 2500 2000 30.0 320 [ J
CMS4032V511P801-B 320 418 510[459-561] 842 25 2500 2000 32.0 320 [ J
CMS4032Vv561P801-B 350 460 560[504-616] 920 25 2500 2000 32.0 320 [ J
CMS4032V621P801-B 385 505 620[558-682] 1025 25 2500 2000 32.0 320 [ J
CMS4032V681P801-B 420 560 680[612-748] 1120 25 2500 2000 32.0 320 [

24

Maximum Nominal Clamping Class Maximum Peak
Continuous Varistor Voltage Voltage Current Current 8/20ps Rated
Part Number Voltage (V) @1mA (V) (Max. V) (Max. A) (A) Power | TUV
(mW)
8/20ps Ic _1 _1 3
Time | Times
CMS4032V241P102 150 200 240[216-264] 395 25 1200 700 10.1 250 [ ]
CMS4032V241P102-E 150 200 240[216-264] 395 25 1750 1000 12.6 300 [
CMS4032V271P102-E 175 225 270[243-297] 455 25 1750 1000 14.2 300 [ ]
CMS4032V391P102-E 250 320 390[351-429] 650 25 1750 1000 20.5 300 [ ]
CMS4032V431P102-E 275 350 430[387-473] 710 25 1750 1000 22.6 300 [ ]
CMS4032V471P102-E 300 385 470[423-517] 775 25 1750 1000 24.7 300 [
CMS4032V511P801-E 320 418 510[459-561] 842 25 1750 1000 26.8 300 ([ ]
CMS4032V561P801-E 350 460 560[504-616] 920 25 1750 1000 294 300 [ ]
CMS4032V621P801-E 385 505 620[558-682] 1025 25 1750 1000 32.6 300 [ ]
CMS4032V681P801-E 420 560 680[612-748] 1120 25 1750 1000 35.7 300 [ ]
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RERBRIHSIS PN
BISE X IFIRELEDIRANATRIB IR KM RV SARE M, 1Z=84FIMOVER
BX, IREEINTIEBEMEEEEE. Hil if‘ﬁﬁ SFIRITE, EFk
1000+2URRIHBFB S EEGREVLNEREA L, SERMIRENIERIEBHRIAH ¢
fIEBE, MITTBEMPHELED)T BHRIRIERIA E,JJ—LB_Lo Ze R EE T EREM(E
(RIFEE R, SRESNAEHBEERIA. TP TFMASIESINE TSR
FremiRP, aPsh, TRBRARENERRES, XS FAIZMN RSRIFF AR

B ERIPRE .

BIS is a semiconductor device developed for surge protection requirements of non-isolated LED drivers. The device series series with
MOVs can significantly increase the trip voltage and reduce the residual voltage of L-N surge protection. The typical applications: On
the basis of meeting the safety requirements of electrical insulation strength (1000+2U), the BIS can offer L/N-PE surge protection
with low residual voltage for class | LED lamps, which can effectively reduce common mode surge damage risk of LED lamps.This

product is a new type of overvoltage protection device developed by Boarden Electronics and targets for this application.

B @45 Features W BEBY W Typical application
o IRAULERBERIP, BENESASeREREK 17

Offering L/N-PE surge protection, and meeting the safety
requirements of electrical insulation strength

o FEREMS
High consistency between products

o 1ANCEEIR, RIFEEBE(R

Fast response time, low protection voltage

* EEESFEEMK

long life under repetitive surges L.

L4 %j%m*% Package SMB, SMC, DO-27 ©) L/N-PEffit/E: >1500VAC
o ZLHNIER Certificates: TUV,UL Electrical Strength: >1500VAC

@ L/N-PE;RiE: 6kV,Vc<2500V
Surge: 6kV, Vc<2500V

[ | Fﬁ*ﬂ”ﬁ Product specifications

Insulation Voltage Surge Starting Voltage

_—
(V1) A Surge Capacity

Part Number

Package

BIS-DS602-S 2 1600 2200 6000 SMB
BIS-BR602-LM 1200 1700 6000 DO-27
BIS-CS103 2 1600 2200 10000 SMC

Note 1: ;R A Surge Waveform 1.2/50us & 8/20us Ri=120hm

Note 2: X7F BIS-DS602-S 7]BIS-CS103, HAFilt _ S fHAT 91 1mHEE, VI FIVs BT imEHZ
For BIS-DS602-S and BIS-CS103, the parameters VI and Vs are the total values of two components, for these two
components should be used by pairs in series during installation.
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6N ER ERiARIFERS PD

Wide input voltage, low clamping voltage SPD

F4N TV ARBRE NG S, FFEE/EEL\W—L G5, FESPDRILRIFSKR
REr mAVEmMAI M. A, SBAISPDRBEHERRILEDAIRE
K. t?ﬁ?iﬁlﬁﬁéﬁjc%?éﬂlLED (BB MIREILED) BREEE R
SPD, EERFEHRIXEITHG, BWUORMBERFAERE, 2IXEN
i, FIRE—FFIINEYL, (RERIPEBEATFELSPD.

=)
Boarden

Due to complicate power supply environment and high risk of lightning/surge damage, the ordinary SPD protection needs to improve
performance ensure the life and reliability of outdoor/industrial lighting products. In order to develop the SPD that meets lightning protection
for most of LED, including linear driver LED, Boarden electronic customized key components, carefully designed lightning protection

solutions, and have developed a series of new SPD with low protection voltage, small size and easy installation.

[ ] Fﬁ%}"'—i Features

Z'_E%UJTEE%#F Customized Components

I \EEJE Wide Input Voltage (up to 100~400VAC)
HEUER{TERJE Typical Clamping Voltage 1000V
B,EET%_I{"E;E}E Maximum Operating Ambient Temperature 100°C
INRY, ZZ%EE small Size, Easy Installing

BHP<ZELR P67

ZHINES Certificates: CB, TUV,CQC,CE

[ | Fﬁ':*mﬁ.z Product specifications

Voltage
Maximum Open Circuit 9

Protection Rating
V)

Continuous Voltage

Operating (1.2/50pus &
Voltage 8/20us)

Part Number

lmu{«fw/j_i;ﬁ Test Standard: IEC61643-11:2011, EN61643-11:2011, GB/T18802.1-2011

Connection

Mode

?&ﬁﬂﬁﬁ BE@WT\ IEJL‘}(:]_\ E%’(]—% Applications: Explosion-proof lamp, mine lamp, street lamp, etc

Wire

Number

TUV [ CQC | CE

BSP2L10RPT 320 10 1300 2000 Parallel 3 . o | o
BSP2L10RPT-1 320 10 1300 - Parallel | 2(L, N) . o | o
BSP2L10RST 320 10 1300 2000 Series 5 . o | o
BSP2L10RPT-M 320 10 1300 2000 Parallel 3 .
BSP2D10RST 320 10 1300 2000 Series 3 ® %
BSP2D10RST-M1 320 10 1300 - Series 2 ° °
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BRSHIHI —IRETVS sREBHPHIZRESD TVS
Transient voltage suppression diodes (TVS) ESD TVS
BESIIHI—RE (TVS) B—RF SN T ZRBERIEE, SdEERARE ' ESD TVSEIRIFE ESRGTH R ZESDIRIATIRITH, HER :
ROAdE, TVSHURALESRTEE, MNEEEEZAERIAS, B2RN6E fafzee]. (RIRERFIPRIEN N ATE) 9 REEFEESD FRYIR TR MR ¢
B, Mﬁ'ﬁ{%PTﬁ%iﬁﬁﬂFE’\Jh%o EEETFITVSREIEIES ' ERIP. ZRIIRE ) ARIPIEERIESTEFIERZ EROBURTTH b
BAINERE., RESNNIREFFLRITm, KIREFFEEMNEV~550V RZESD (FREERNEE) FOEFT (EBPREEBFER) 5lHCASEEBREREM s
B S, THEM200WEIB000WEESFITERRIRIRIP. IR R L 4 it §
%tﬁ@' / ESD TVS are designed to protect voltage sensitive components from ESD. % Q

Excellent clamping capability, low leakage, and fast response time provide best ‘

in class protection on designs that are exposed to ESD. This series has been .
specifically designed to protect sensitive components which are connected to ’ ¢
data and transmission lines from overvoltage caused by ESD(electrostatic

Transient Voltage Suppressors (TVS) are semiconductor devices designed to provide
protection against over voltage transients. When over voltage events occur, the silicon TVS
actives from an very high impedance status to a very low impedance status by operating in
the avalanche mode and uses a large junction area to absorb large transient currents in a

fast response time, protecting voltage sensitive electronics equipment from damaging discharge), and EFT (electrical fast transients). ‘
Boarden supplies unipolar and bipolar TVS devices with axial and SMD packages, with
maximum working voltage 5V to 550V, maximum power dissipation from 200W-8000W.

S S P P [ | F":‘ﬁ'ﬁmﬁ Product specifications

B =R Product specifications

Package ‘ Lines Direction

Structure Series ‘ Package 0402 1 Uni / Bi 5.0 1.0 6.0 8~15 0.3~17 46~100
SA DO-15 500 5.0~180 1~600 6.4~200 9.2~289 1.7~55.4 DFN1006 1 Uni / Bi 3.3~12 1.0~2.5 4.8~13.3 7.0~23.7 0.5~90 100~200
PAKE DO-41 400 5.0~376 1~1000 6.45~418 | 10.5~602 0.68~39 SOD923 1 Uni/ Bi 3.3~12 1.0~2.5 4.8~135 8.4~23.7 0.5~80 100~150
™ ainE IO e SO g o G ILE=E0s 1.0-564 SOD523 1 Uni / Bi 3.3~15 1.0 5.0~16.5 8.4~22 0.5~105 | 100~250
hE Dol et " Il daaly || Uesers | e SOD323 1 Uni/ Bi 3.3~36 1.0~40 4.0~40 5.15~60 0.4~500 | 350~500
Sl P600 i B 220 2~5000 f42430R°230E | HEE sOT23 2 Uni/ Bi 3.3~36 1.0~20 4.0~40 5.15~60 0.8~400 | 300~350
5KP P600 5000 5.0~220 2~5000 64~244 | 9.2~371.1 | 13.7~554.3 . ) o o 1 0-5.0 s - SR (s
SMF SOD123-F 200 5.0~170 1~400 6.4~189 9.2~275 0.6~21.7 S . o 50 0 % T snes |
SMAJ SMA 400 5.0~440 1~800 6.4~492 9.2~713 0.6~43.5 E—— . o 50 0 = i s 150
SMBJ SMB 600 5.0~440 1~800 6.4~492 9.2~713 0.9~65.3 T 6 o 50 0 60 - 04 100
SMD 1.55MCJ SMC 1500 5.8~495 1~800 6.45~522.5 | 10.5~760 | 2.0~144.8 P— . . ”8 0 20 - py pe
3SMCJ SMC 3000 5.0~220 1~800 6.4~244 9.2~355 | 8.5~326.1
5SMDJ SMC 5000 5.0~220 1~800 6.4~244 9.2~355 | 14.1~543.5
Sm8s DO218-AB 8000 11.1~47.8 | 150~250 | 12.3~52.8 86~388 10~15

[ | %ﬁiﬂﬂﬂ Parameters description

A P S0
Vewm Reverse Stand-Off Voltage - Working Peak Reverse Voltage RE#ELEBE
: Ik Reverse Leakage Current - Current measured at VRWM R E)RER
: Ver Breakdown Voltage - Maximum current that flows though the TVS at a specified test current LHFHEE
Ve Ver Vewu . A -
| | Ve -\ Ve Clamping Voltage - Peak voltage measured across the suppressor at a specified Ipp HALEE
Iy
Ipp Peak Pulse Current - Maximum Reverse Peak Pulse Current Bk {E B
lpp lpp
EA[A Uni-Directional TVS YV[A Bi-Directional TVS
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EWFrIEBETSS

Thyristor (TSS)
FEETFHENRHEERE I AENSEERFmRt, BTHiFELNSE
. FENLEBEANRAS [FEAVIT R IERIA. TSSHYTFRIRE(UEMBAUSE
#24: EETFRRHEENSERTE, ARITHEEBCKIGES, TSSRER

SHRTIRI AR RIRENT, EISERES AR ROt AEE, MR
TEREMABFRRRERE, HEWASFEERLZZ (MDF), X
(PBX), xDSL, IREZRFIFEIENS. TENREESR, BERFER, i
MEERK, REIRES.
Boarden TSS are designed to help protect sensitive telecommunication equipments from over voltage events as lightning strikes, power

contact and power induction per as Telcordia GR-1089 and ITU-T K.20(K21). A TSPD appears as a very high impedance device under
normal operating conditions, but will change its impedance to short to divert current to ground under over voltage events.

. F"—E:'.iﬂ?ﬁ Product specifications

Circuit Protection Solutions for Safety and Reliability

Boarden

FESEMEE GDT
Ceramic gas discharge tube (GDT)
EREFHNSHREBEERIIFREESESAMEE (GDT) . SFFXE
(SSG) AR ESAERE, EPHGDTEIEEEGDT. {KEKHGDT, X
IOZRGDT, /IRIMEHGDT, —dﬁiﬁmﬁ’ﬂﬂﬁ?ﬁ%u—ﬁiﬂéﬁﬁ, g
PP HEBERRIP IR B S st Sittin. HIMRRBEEREEMEEE
B, MEEEESERE, M—BERBERAZEMNEEER, HEENITM
EREREZ B R AR IS, WRMEERST RS, RiBEEASOns
EHENEMELEE EEEATHEE, RBEMIES AN, MRS
BERPER. SRBEEREKR, MEENZEEKHRENEERE, -
BT F—IRAIENME. B
Boarden gas discharge tube series products include ordinary gas discharge tube (GDT), gas switch tube (SSG) and coaxial gas
discharge tube, which includes ordinary GDT, low pulse GDT, high power GDT, small size SMD GDT. Gas discharge tube working
principle is similar to a switch-type devices, the use of parallel in the protected equipment line and line or line and GND. When the
external surge voltage does not reach its action voltage, the GDT is a high resistance state, and once the surge voltage reaches its
action voltage, the internal discharge gap of GDT immediately electrical breakdown phenomenon. The GDT is equivalent to a good
conductor at this time and the surge voltage is quickly short-circuited to close to zero voltage in 50ns, thereby protecting the equipment.

When the surge voltage disappears, the GDT is immediately extinguished and return to a high resistance state, waiting for the next
action.

[ | Fll:l:ll:l*mtg Product specifications

Structure Dimensions ‘ Series Vs ‘ Vss ‘ Vs IMDC c IR
@100Vis | @1kV/s | Range @8/20ps %5 @1MHz | @100V DC
Standard 1206 B2G2 75~600V 600~1400V 20% 0.5kA <1 >1GQ
SMD 1812 B3G3 75~600V | 600~1400V 20% 1kA <1 >1GQ
$5.0x4.4 B2G5 75~3600V | 600~1400V 20% 2.5kA <1 >1GQ
©6.0x4.2 B2G6 75~3600V | 600~1400V 20% 5 kA <1 >1GQ
©8.0x6.0 B2G8 75~3600V | 600~1400V 20% 5 kA <1 >1GQ
$5.0x7.6 B3G5 75~3600V | 600~1400V 20% 5 kA <1 >1GQ
©6.0x8.0 B3G6 75~3600V | 600~1400V 20% 10kA <1 >1GQ
SMD / TH »7.5x11.5 B3G7 75~600V | 600~1400V 20% 20kA <1 >1GQ
©8.0x10.0 B3G8 75~600V | 600~1400V 20% 20kA <1 >1GQ
D11.8x17.8 B2G12 75~600V 600~1400V 20% 20kA <2 >1GQ
®12.0x6.5 B2G12 75~600V | 600~1400V 20% 40kA <2 >1GQ
$20.2x5.2 B2G20 75~600V 600~1400V 20% 40-80kA <2 >1GQ
©29.5%x7.5 B2G30 75~600V | 450~1200V 20% 120kA <2 >1GQ

[ | %ﬁiﬂﬂﬂ Parameters description

Part Number ’ Vorw
(V)
BT008SS 6 10 25 800 4 50 50
BSEO080A 6 10 25 800 4 50 25
BSE080B 6 10 25 800 4 50 50
P0O080OXY 6 10 25 800 4 50 100
P0O300XY 25 5 40 800 4 50 110
P0640XY 58 5 77 800 4 150 50
P0O720XY 65 5 88 800 4 150 50
P1100XY 90 2 130 800 4 150 40
P1300XY 120 2 160 800 4 150 40
P1500XY 140 2 180 800 4 150 30
P1800XY 180 2 220 800 4 150 30
P2300XY 200 2 260 800 4 150 30
P2600XY 220 2 300 800 4 150 30
P3100XY 275 1 350 800 4 150 30
P3500XY 320 1 400 800 4 150 30
P4200XY 400 1 520 800 4 100 40
X: CFEEEH L X=S(SMA/SMB); E(TO-92); L(DO-15)
Y: CFEEEEZR(IPP @10/1000us) Y=A(50A); B(80A); C(100A)
+l
[ | %%&iﬂﬂﬂ Parameters description A
R BHH A
Vorw Peak Off-state Voltage TapfErE :: 3
(o Lea.ka?e Current @Vorw IR e lorm —> — -
Vs Switching Voltage BiTHRE 4 + 4
Is Switching Current HATER i Vorm Vs
Vr On-state Voltage WBSBE
Iy Holding Current HERFERIR
C Off-state Capacitance BSHEE v

30

HRREE SER A

Vs DC Spark Over Voltage BERGFHRE
Vss Impulse Spark Over Voltage kAR E
IMDC Impulse Discharge Current TS IR
C Capacitance REEE

Ir Insulation Resistance Huizea e
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Chip fuse

Rated Voltage

Rated Current

Breaking Capacity

Typical Pre-Arcing It

Package

DC 32 1~8

50

(A%Sec)
0.011~4.5

DC 63 0.25~1.5 50

0.0004~0.04

DC 32 0.25~30 50~150

0.00012~100

DC 72 1~5

50

0.00012~2.5

AC 125 0.25~15 50

0.145~120

AC 250 0.5~5 100

0.053~10

AC 250 0.5~2 50

1.3~30

7 LBEINs AHERE

Plastic chip resistor

Parameter

Nominal Power Rating

Condition

40°C

Value Unit

0.5~2 w

Wire-wound reisistor

0.5~ 150 Q

Resistance Range

Metal film resistor

0.1~5M

Tolerances

1(F), 5(J) + %

Fusing Characteristic

Wire-wound reisistor
6*(P/R)M2

<60 s

Surge Capacity

Wire-wound reisistor
1.2/50 & 8/20us 10Hits

1500 \Y

Max. Rated Operating Temperature

125 °C

Temperature Range

-55 ~ 150 °C

7 7 B S fRIGFBRE

Surge-proof fusing resistor

Resistance

Package Range

axial lead

leadless

axial lead
0.5~150
leadless
axial lead

leadless

Surge Capacity

Fusing

Characteristic

1.2/50 & 8/20ps(V)

0.5,1 1000

1,2 1500

<60s
@6*(P/R)M/2

2,3 2000
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N }_“"_ﬁiA'\LIE Product Certifications

CMS UL E498596

I. oluns DIRECTORT

VZCA2.E498596
Surge-protective Devices - Companent

Surge-protective Devices - Component

sone crase
Sunceus cina
[
son [voms [ acocr | | s [ £33 053 von, | vy | weow| v [ 1o fsccn
coumo, | Fye| 0| B | o] T | e | oo | | o | " | o | | SEAT | s
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EI N i O 2 N o e o [wn
T N N T N O ) = o Jor [we
E £ 3 3 7 N o w0 [0 [ [oa [we
ommmariesn [ 1= [ |1 [wa |0 [m [ o [ [ Jom e
[T O N N N N T O = S Jas e
[T O i O 0 O 0 [ [ Jeas [we
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Ref. Certif. No.

|EC SYSTEM FOR MUTUAL RECOGNITION OF TEST CERTIFICATES FOR ELECTRICAL EQUIPMENT
(IECEE) CB SCHEME

CB TEST CERTIFICATE

Product Surge Provective Device (SPD)

SHANGHAL BORROEN INDUSTRIAL CO., LID.

Name and address of the applicant

uo ThOZHOU R0, EUTUO DISTRICI, SHANGHAL, 200
B.R. China

: EN INDUSTRIAL C( 3
Name and address of the manufacturer L mm IR

NO 941 JIAOZHOU RD, PUTUO DISTRICT, SHANGHAI, 200060
Shanghai, P.R. China

SPD CQC cac19123220244
P &N IEE B
JEH 5 00C19123220244
AL A AL
LEEERLARAS)

ki R KR 2 941 5

#E W L AR A
P EX% 3 O8]
KR 35 941 5

ERbAA R R, BF
RARE R RECREKSP B
BSP2L10RST BSP2L10RST-C.BSP2L10RPT, BSP2L10RPT-C, BSP2L10RPT-1, BSP2LIORPT-CT £
AL LA

GDT UL E316360

UL Online Certifications Directory

‘Home Quick Guude Contact Us UL com
QVGQ2.E316360
Isolated Loop Circuit Protectors - Component
‘Page Boom
Isolated Loop Circuit Protectors - Component
SHANGHAI BOARDEN ELECTRONICS TECHNOLOGY €O LTD E316360

RM1904 CHANGITU BUILDING, NO 941 JIAOZHOU RD
200060 Shanghai. CHINA

Gas tub
200,230, 25
SMD.

ctrode type. Model(s) BIGX Series, where X may be 3, 5, 6 o 8, fllowed by 75, 90, 140. 150,
260,300, 350, 400, 420, 470, 500, 550 ox 600, followed by blank M ox H, followed by bisnk L E or

Con uben 3 dacrade ype;Models) BIGK Sesir, where Xy bo5,8.7. o & ilownd £y 75,90, 140, 19
200, 230 250, 2¢ 350, 400, 420, 470, 500, 550 or 600, followed by blanik. M or H. followwed by B, blaak. T or
S35, ey b FoBeey F. ey b lloeadty 1 013

u Boarden

CMS TUYV B 002653 0001 Rev.01
e

CERTIFICATE

No. B 002653 0001 Rev. 01

Holder of Certificate: Shanghai Boarden Industrial Co., Ltd.
RM1904, No.941 Jiaozhou Rd.,
200061 Shanghai
PEOPLE'S REPUBLIC OF CHINA

Certification Mark:

Product: Surge absorber
Varistor

Zertifikat Certificate N
TUVRheinland

Zertifikat Nr. _ Certificate No.  Blatt_Sheet .

R 50420117 0001

Ihr Zeichen Cllent Reference Unser Zeichen Our Reference Ausstelungsastum  Date of lsswe

01-KSH-S0189621 001  11.10.2018  (davmobn)

Genchmigungsinbaber License Holder
SHANGHAT BOARDEN INDUSTRTAL €O, LTD
19/F LTBC,

NO 941 JIAOZHOU RD, PUTUO DISTRICT,
SHANGHAT 200060

P. R. China

Prieichen Test Mark GprittmenTewa
- 61643-11:2012
e Tec 616211112001

Zerifisiertes Produkt (Geriteidentifikation) Lizenzentgelte - Einheit
Certfled Product  (Product Identifcation) License Fee - Unit

Sur e Protector Surge Protective Device (SPD)

BIS TUV R 50442482

Zertifikat Certificate
- ®
TOVAheinland
Zevtifikat N, Ceraficate N Blatt_Sheet _—
R 50442482 0001
Thr Zeichen Client Reference  Unser Zeichen Our Reference  Awsvellungsdatum  Duteof fowe
Y.L.S 01-88C-50275219 001  24.07.2019  fdavimar)

Genehmigurgsiniser Lo ol Fertigungsstitte Manufactaring Plant
HAT BOKRDEN INDUSTRIAL CO., LTD Yangzhou Yangjie Electzonic
19/F Technology Co.,
10 5t JIAOZHOU RD, PUTUC DISTRICT, MNo. Heye West foad #6,Hanjiang District
SHANGHAI 2000 Yangzhou 225000
P. R. China B. R. O

Priifreichen_Test Mark " Geprifftnach Tesied ace. 0
= EN 61643-321:2002

Zertiiziertes Frodukt (Gerateidentifikation) Unenaengete. Kbl
Contfied Product  (Prodiet Hentification) License Fee-
Surge Protector (Gasentl iter)
Type Designation : BIS
- r 1._"
- L
et |-

CERTIFICATE OF PRODUCT CERTIFICATION

(CERTIFICATE N0 COCa 1001318502 ‘Vatd frome Now1 2021
Vad unth 23 302026

NAME AND REGISTERED. Shanghai Boardon Industral Co. Lia
ADORESS OF THE APPLICANT M B177,No 163913 Puwel 3t Shanyang Town,Jrchan Disvict Shanghol 201402 Chna

NAME AND REGISTERED. Sranghai Sowrden I

ADORESS OF THE V473 NS Pl Sy Y ot Do g LR G

MANUFACTURER

NAME AND LOCATION Rudong Eaokin Buctrenics Technology €O TD

OF THE FACTORY 3F,Buiding 2 o  Jmhan Road Jusgang Stret. Rudon County Naniong Gy, ngsu Praviec.
22640 Cha

PRODUCT NAME MODEL  Chip varstor {OMS)

AND sPECIFICATION See apperie

THE STANDARDS AND GH/T 101531997687 101941997
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N EEE{le%iAiE Quality System Certification

£ FREIRIET

16949/E RIAIE

WAEES

L 5 E R RN

Rl RREEFRFERABES

GBIT 45001 2020/| 5001 2018
esumnm

FRITTIALE ( L8 ) BIRAE)
B | G ST S 08102 1

it &= SRR EAA RIAE

pethasii

CERTIFICATE

s o eyt St Accoumtabty e of.
Rudong Baolian Electronics ... -

Technology Co., Ltd.
IFRE BB TR RAT]

M E HAE R INE

FHEERERMBES

N R R

STTOAE (B ) BRAE

Ji BB A R E

REERFRMBES

SRFTTIAE (15 ) BIRAE
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N Ll Patents

EHIEH

—ihESBERE RREASGENTIESE

—HE T EREHNPOR M RIDE

— M RTRIRRIPERRIER S

— BT B R AR RIF T
— PR LR BRI AYRB RIS
—FPRBPEZ IR BRI T
—FhreE

— AR SR B A
—MREYAERBRSN
—ESRSIERE

—M TR ERRERE

— RS A E NI ERERIE
B T

— I ERIRE R AR R BERR S Rt

—HET R EYRATHERR

—HET L THAEEBEAIEW
—FETF BRI B ETIE

— AT RSN ANRE B RIKEN
—HEERE TIFENBEEEN

— AR E RIS ER SRS
—ihEE T RARENFERN

M ERIRAE EiRE A

—f R Z ERERETE RS

— M RTIOREREANIRY

RE R EN AR SRR
—MEEENESEE

— AT ER SR RS

— M ETMLCOEIREATEIRL REDRI

ERXE BRASES

RIPAEF
RBEF
RPAEF
RAEH
SERFTEY
SCRFRE
SERFTEY
SEAFREL
SCRFTE
SCRFRE
SERFTEY
SERFREL
SCRIFTE
SERFREL
SCAFTE
SERFRE
SEAFREY
SERFREL
SCRIFTE
SERFRE
SERFREY
SCRFRE
SERFREY
SCRFRE
SERFTEY
SEAFREL
SERFREY
SCRFRE

CN1115246698B
CN110483034B
CN111864708A
CN114172115A
CN216491146U
CN216792353U
CN216988588U
CN216731242U
CN211702511U
CN212189384U
CN210443426U
CN211221188U
CN210762313U
CN210443443U
CN210773420U
CN211221465U
CN210443442U
CN210753003U
CN210443441U
CN210443437U
CN210773392U
CN211221285U
CN211221464U
CN210443439U
CN210753002U
CN210761497U
CN211221292U
CN211195301U
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