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Data communication

@ RS-485 - Serial Port - ESD / EFT / Surge Protection
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Data communication
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@ Ethernet - ESD Protection
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Data communication
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@ Ethernet - Power Contact and Surge Protection
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Data communication

b @ 10/100 Base-T Power over Ethernet (PoE) PD Unit Protection
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Data communication

Q. @ USB 2.0 - ESD & Overcurrent Protection
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Data communication

% @ USB 3.0 - ESD & Overcurrent Protection

MEF-NSMF200
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@ CAN-bus - Surge Protection

® CANZE#4%I88 5iE M4 (Controller Area Network, CAN)HITIFR, =ML M4 =5 E B FHER
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Data communication

a

@ SATA HDD Interface - Data & Power Protection

® SATA HDDR2ME#K—fEOARK, HEBREANSVEE12V,
e ZFBOURNSHIfR#FAZR, ALEITIEC 61000-4-2 ESD Level 4, 8 kV ik R,

ME-MSMF075/24
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l 0)) IEEE 1394B - Firewire /iLink Protection
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ETARFEORTRF-—WNERAMHBIRLNES T —MRIEL, TEEEMIMEE, ZEAT
ERMMAXEM, MUHEOS A TOVREEFBEELE,

Design Kit o FZFABOURNSHIRIPTS, HIiEITIEEE 1394B (2002)FAIEC61000-4-2 Level 4iRAR7E
MF-SM150/33-2 TVS:
Power % CDDFN10-0524P
PN-DESIGNKIT-25 Data-a CD143A-SR05LC
Data-a
Data-b A
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Audio/Video

@ HD-SDI / SDI - Coaxial Port

TBU-CA065-200-WH
e SDIEM,Z “BIF/=£1THEO” . SDEEORKF = H1THO(serial digital interface) B =
BHS, HD-SDIF= = B F /=2 RITED, LMEEIL21.485Gb/s,

o XFABOURNSHIfR#FAZ, Fi#Eid8/20 us4 kV&10/700 ps6 kV Surge Standardillit#xiE

2031-23T-SM-RPLF

P 7E Uoc=20kV I 5% e I

Tek = .JL M Pos: 40,0005 CURSOR
-
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_ _{ /1 fEif

:

CDSOD323-T05LC

2031-23T-SMLF
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WG MREIF S ns (Y
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% @ HDMI 1.3 - ESD & Overcurrent Protection

CDDFN10-0524P

M 250ns

® HDMI, =i5MiE S EA# O High Definition Multimedia Interface) 2 —fh & # ATk 85 1& 70
EEEEEOD, TMEELTERNEES RIAES, BT HFEBEF, HDMIFTAFHIE. DVD
AL, DABR., BIHERSE. S67 KU, BUEHSBEAY, HDMIFUREEEFAEE
55, HTFEMAMAESRAR—&ZBY%, KAKELTRENRE,

o R HBOURNSHI{RIFAZ, AEITIEC 61000-4-2 Level 4 (8 kV / 15 kV)iMllik 4R,

CDSOT236-0504LC

/ D2+ D2+
GND|— ! I D2-
D2 Fy —
ME-FSMF020X s CDDEN10-0524P gé i ;; ![ x ) =
a4 i w
. . D1- i = -
Design Kit Dos 1 Do+
GND — [ i i 1 Do-
> oorioose | K] L & =
K+ y =Y W ¢ -
GND il—]i A & K+
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CE_REMOTE l . — Y-
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HOTPB!??BS} | l—DD(’DM
D e r'y &% A % HOTPLUG DSE‘II'
+5 Vour vi— & T a3 —08— PPTC:
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11



=40 / Tl

Audio/Video

rtl @ HDMI 1.4 - ESD & Overcurrent Protection

CG0402MLU-05x
I e RABOURNSHKI{RH AR, AEITIEC 61000-4-2 Level 4 (8 kV / 15 kV) ik AR A

1)
MF-NSMF020 CDDFN10-0524P eye diag ram test data for HDMI
(] vee+sv (Current HDMI silicon runs at 2.25Gbps with 3.4Gbps in the near future)
D2+ The first one is with TVS:
D2-

T
Homi

CG0402MLU-05x Asic

ST

CG0402MLU-05x

ME-NSMF020 e

Design Kit

The 2nd one is without:

B
2
=
5
Hm

PN-DESIGNKIT 12

TVS:
CDDFN10-0524P
CDSO0T236-0504LC

ChipGuard:
CG0402MLU-50X

PPTC:
MF-FSMFO020X

@ BNC-ESD & Overcurrent

o BNCH#:L, E— A TRMBYHERESS, £FR~EBayonet Nut Connector ( F J142 &8s,
XA 2RI S MR T X FhESLAME ) , o BNCEORMERMMAEMBELED ., BNCEOTIURE
HBIBTHMNGES, FESEERTHED, BESHEELE155MWDEEOKX, AAEIEERN

TISP4015L1B RS R
o RFABOURNSHIRIFFZ, AIETIEC61000-4-4 EFTHIIEC61000-4-5 Surge/Lightning il
TR,
10 ohm
Power Resistors
Vin ]

Next
TISP4015 Circuit

GND TISP:

TISP4015L1B
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Audio/Video

% @ DisplayPort 1.2 ESD & Overcurrent Protection

CODENITRg ® DisplayPort 2 3 FirfEH< ( VESA, Video Electronics Standards Association ) #EZhHI%=F
RS OFRAE, ITETF20065E5H, BRimFMA.2, ITETF2009F11H22H, ZZEOTTERIA
iE. &FNE, KEPHFEHFXEN /AR E, TEEN T EERRNERE, SNERRMKRE
i BBt 7%, AEZBRIBFEHNVGATIDVIFH,
(.,,g(ﬁ,mw ® RFABOURNSHIfRIFHZ, AEILIEC 61000-4-2 Level 4 (8 kV / 15 kV) MikAR#
@ boP CDDEN10-0524P DoP
GND [— + DON
ME-PSMF075X-2 II;OI; ‘ lil lgli /]r = mh'
ao ] A 2E F bre g
4 DIN =~
';12'; CDDEN10-0524P D2P 55
DisplayPort  GND |—{ ‘ : D2N =
Driver D2N A A ig][ 7(
D3P | A A -
f)';: B : D3N
| AUNP (DS0T236-0504LC AUXP
PN-DESIGNKIT-31 AUXN
HPAIIJ)):E': HP_DET e
Retum AL x 4L Roturm CDDFN10-0524P
DP_PWR A 2 A 2 DP_PWR CDS0T236-0504LC
GND DP_PWR
=— | o
DP_PWR ME-PSMFO75X-2 - PPTC:
MF-PSMF075X-2

@ LVDS - Input Port - Surge Protection

o LVDSEMREZENESEH, 1994FHERAERFSELARHH—MESEREN, B—H
BFiRE, TZEATRERED. EERESEBECHENRNSEREROINFE, —RET W
TUEBATWNEER, LVDSERMAZAETUENEREL,

o XFHBOURNSHI{RIFFZ, HA[EITIEC 61000-4-5; Class 4 and 5; 4000 V/95 AT HR#E

TBU-CA085-200-WH

2031-42T-SM-RPLF

¥ Vee
TBU-CA085-200-WH
Y, Ve TBU:
CDSOT23-52004 + (DSOT23-52004 = £ TBU-CA085-200-WH
2031-42T-SM-RPLF (3 = < Differential
. . TBU-CA085-200-WH L output ]
Design Kit s TVS:
@ CDS0T23-52004
t.:: . T (DSOT23-52008 = .
== 2031-421-SM-RPLF GDT:
L 2031-42T-SM-RPLF

PN-DESIGNKIT-15




S4R/ TSR
Audio/Video

4 @ LVDS - Output Port - Surge Protection

TBU-CA085-200-WH

I o XFABOURNSHIfR#FFZ, RIEIZIEC 61000-4-5; Class 4 and 5; 4000 V/95 ATt 4R

2031-42T-SMERPLE

Vec

TBU-CAO85-200-WH
¥ ; 2031-42T:SM-RPLF i TBU:
. TBU-CA085-200-WH

(DSO0T23-52004 = Differential
CDSOT23-52004 = Ve Input

TVS:
CDSO0T23-S2004

TBU-CA085-200-WH

Design Kit |

2031-42T-SM-RPLF !

B GDT:
(DS0T23-52004 = .
Y

2031-42T-SM-RPLF

@ Satellite Receiver RF Input - Surge Protection

I ® XFABOURNSHIfR# 772, FIEIZLIEC 61000-4-5; 6 KV / 3 KAMiR#RAE

B
2
=
5
Hm

PN-DESIGNKIT-16

SMLTE 2035-09-SM
RF
N Input
Design Kit
TVS:
S S5 DC SMLJ20A
e Supply =
) SMLJ20A GDT:
PN-DESIGNKIT-24 2035-09-SM-RPLF

Q @ VHF/UHF - Coaxial Port - ESD Protection

o VHFEERESI, UHFEERESM, ZATFNMNANEREESE,
% e X FABOURNSHIfRIFATE, FEITIEC 61000-4-2 Level 4 (8 kV/15 kV)Mllik iR

CS160808-68NK
Multilayer Chip Inductor

RFin,
50 Ohm RF out

11 RF
Design Kit %\ I i
R - (G0402MLU-12
"‘Eﬁ'&&e

Amplifier
PN-DESIGNKIT 5

TVS:
CDSOD323-T12LC

ChipGuard:
CG0402MLU-12
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Telecommunications

&p )son

T RS ® ISDN(Integrated Service Digital Network) i) A X ZFRE2E AW EEHFM, AR “—%iE” . B
B AL HEIER FHEE . AR BIESH B,

o XFABOURNSHIfRIFFTE, FLEIITU-T K.21F1GR-1089-COREMIKIRA

B
\b ‘
U-Interface TISP4145M3BJR-S ]
S-interface MF-RX018/250
_:|"°i‘“ I>|: % TISP:
. M TISP4145M3BJR-S
ME-RX018/250 Remote {{ DUDC TISPA145M3BIR-S TISP4145H3
Power [ Converter cd
o = % a PPTC:
Design Kit L zz MF-RX018/250
MF-RX018/250
—— TISP4145M3BJR-S I
. ) Telefuse:
S B1250T
P
ity
—_—
PN-DESIGNKIT 10 ik

C @ RJ11 Fax/Modem (FXO)

TISP4350T3BIR-S ® Fax modem(tEEiAFIfEER) R — M IUME BRI G HIERADH & 5 H 2 (th AT 40 B9 8 I #F 8
o EREMHEIER UH—EEEINS — &R ESEEIEREE R,
t]: o EFBOURNSHIfRIFAZ, FIEIFITU-TK.21, IEC 60950, UL 60950%1 TIA-968A xR
1y

W

B1250T

‘ Solid-State

4 Hook Switch
—
‘_‘ B1250T TISP:

cp220.p1600 mm'f = o~ o—| TISP4350T3BJR-S
J —— TISP4310T3
Design Kit Modem R
J oA LV Telefuse:
S i B1250T
2 e J TISP4350T3BIR-S : -
uti = Diode Bridge:

CD2320-B1600

PN-DESIGNKIT 8




RIS
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@ RJ11 SLIC Protection - GR-1089-CORE Dual Supply Voltage

TISP61089BDR ® SLIC: Subscriber Line Interface Circuit, FIPZ&#ZEOER, SLICFRMETIFEVMERLED,
EE AR, FAINEEEERIE,

® XFBOURNSHIRIF AR, AEEGR-1089-CORE, Section 4, Port Types 1, 3, 5fllit kR #E

5

L

&

~
4 OVERCURRENT
. RY PROTECTOR
TISP61089QB . o TISP61089BDR BATH H% (See Selection Table)
! r 100nF TIP1
» [

RING1

s

220F
] SLIC #1
BGND = B
220F ‘ il

RING2

- B(RING) I L —e
: : SLIC #2
CME-SDP50A VBAT H D
1000F 1 ooE
| o

Design Kit V',‘” f = v J:Q’DE& OVERCURRENT

“Vearz PROTECTOR
(See Selection Table)

TIP2

¢

=
=1

S,

~ 2

& == -y TISP: PTC:
TISP61089BDR CMF-SDP50A
TISP61089QB

PN-DESIGNKIT 7

@ @ RJ11 SLIC Protection - ITU-T Dual Supply Voltage

TIPS ® SLIC: Subscriber Line Interface Circuit, FIf O, SLICTH B 2@ omED,
BEARI, ATAEEEEBRIE,
o ZFBOURNSHI{RIPHZE, A#ETITU-T Basic and Enhanced for K.20, K.21, K.45/lik kR
CMEF-SDP35A onr i -
CMF-SDP35A
TISP9110LDMR-S {j}_*
Design Kit
ra "_: == SLIC l RN
. = TISP:
{j}‘* TISP9110LDMR-S
- - >1ZZ(] nF
PN-DESIGNKIT 6 . ;r 4 PTC
CMF-SDP35A
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@ RJ11 SLIC Protection - GR-1089-CORE Negative Voltage Tracking

TBU-PL060-200-WH

® SLIC: Subscriber Line Interface Circuit, FP&#E OB, SLICHK R REZFENMELED,
BEARI, ATAEZEZBIE,

ﬁ o REFBOURNSHIRIFHFZ, AliEIZGR-1089-CORE, Section 4, Port Types 2, 4 with increased
surge level to 5000 V, 500 A 2/10 p sillixt 4z,

MOV-10D201K

GND I ‘
DQSign Kit SLiCrp / GDT:
_ Ll 2027-09-SM-RPLF

MOV-10D201K 2026-09-C4LF

TBU-PLOGO-200-WH RN 2036-09-SM—-RPLF
7 L =
= MOV-100201K MOV:
PN-DESIGNKIT-20 $LCaing / MOV-10D201K
| | TBU:
TBU-PL060-200-WH &
il

@ RJ11 SLIC Protection - ITU-T Negative Voltage Tracking

TBU-PL085-200-WH

® SLIC: Subscriber Line Interface Circuit, AP & OB, SLICEK FRESHENNENED,
EE AR, FAINEEEEEIE,

‘ o XFABOURNSHIfRIFAE, FHEITITU-T K.20, K.21, K.45. Meets enhanced requirements with
primary protector breakdown voltage <330 V fllix#x i,

MOV-10D391K

GND I

SLiCrp

GDT:
2027-09-SM-RPLF
2026-09-CALF

MOV-10D391K 2036-09-SM-RPLF
RIM

= @ MOV:

Mov-10D391K MOV-10D391K

Design Kit

N_

TBU-PL085-200-WH

PN-DESIGNKIT-21

SLICRing

Vgar J

-

TBU:
TBU-PL085-200-WH
TBU-PL075-200-WH

17
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G4 T1/E1-GR-1089-CORE

o TIFIE1ZRMIBZEERA, BRHFME, AMEMEATMES, TIREERE, 1.544M, E12
ERINARAE, 2.048M, HERNEL—MEEE!, TIE1—RBEXLFNHHIEZHA,
e ZFBOURNSHI{R#FFZ, Ali#EIiTGR-1089—-CORE, Section 4, Port Types 1, 3, 5illif4R #,

TBU-DT085-200-WH

TISPAOISETB]R-S

9 TBU-DT085-200-WH
Tor ] A g LB W0TQHF Ty TBU:
B12507
2020-42T-C2FBF IZZI TeinG TBU-DT085-200-WH
= Trin B12507
n LY} T'J“S/Sm TISPAOTSLIBIR-S TBU-DT085-200-WH TISP:
] Rp 2020-42T-C2FLF Rnp TISP4015L1BJR-S
Raing
e Fans [—VW\ B12507 GDT:
é 2020-42T-C2FLF
Design Kit I
Telefuse:
= e B1250T
i 0y
&=
&
PN-DESIGNKIT-40

@ VDSL - Driver Side Protection

- @ VDSL(very high bit-rate DSL) £—FIEXIFRDSL, &Eit—3IVDSLIEE, FIENLT & SF ik
APMRESI%, VDSLA W AP inF AHAREREEHRREMALRANLT, VDSLFADSL
—, mFBIELAR—&%,

- ® ZFBOURNSHIRIF/TEE, "i@IFITU-T Basic and Enhanced#1GR-1089-COREMIX AR # o

TISP4POISLIN

A ﬁ—

CD143A-SR70 2038-110-SM GDT

A

e NV ; G@j 2038-110-SM

Design Kit % g i TVS;
- — — CD143A-SR70

:‘m (D143A-SR70 TISP4PO15LIN

e TISP:

TISP4PO15L1N

PN-DESIGNKIT 9

18
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@ VDSL - Line Side Protection

® VDSL(very high bit-rate DSL) 2—7hIEXIFRDSL, Bid—33VDSLi&®E, RIENLTLE S
APKRES%, VDSLA WA PmF ARARLREEHEREMALRANLLT, VDSLFIADSL
—, BMBELXAR—£%,

o FFBOURNSHIRIFAE, AlEIEITU-T Basic and Enhanced#1GR-1089-COREMi{ 4R

TBU-CA050-500-WH

2031-15T-SM-RPLF

Design Kit

TBU-CA050-500-WH

VDSL
Driver

TBU:
TBU-CA050-500-WH

PN-DESIGNKIT-18

GDT:
2031-15T-SM-RPLF

} B

=]
=

@ VDSL - VDSL Over POTS

® VDSL(very high bit-rate DSL) &—#IEXIF#RDSL, #X—3FVDSLig &, RIENLTLESBIMIE
APBRES %, VDSLAW A PnF ARAELREEHERSMALRALLT, VDSLFIADSL
—i¥, wABRIELAR &KL,

TR ® XMABOURNSHIfRIF S, WiEIGR-1089-COREMIKARA,

TBU-PL085-200-WH

ATE ‘ ‘g TBU-CA085-500-WH B1250T
2020-42T-CALE vbsL _% g—_r 2020-427-CALF
\‘;a f j J B1250T j TBU:
o i TBU-PLO8S-200-WH Filter § TBU-CA085-500-WH
? | TBU-PL085-200-WH

B1250T

: GDT:
H A H SLIC :
Design Kit | | 2020-42T-CALF

L* Telefuse:
5T : ; B1250T

PN-DESIGNKIT-19
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Power supply

+12VERERRIP -48VERERRIP

Mﬁ% IN
INl PPTC
SHBJ100CA IC-48V
IClev X Vs
IN? IN2

wwwwwwwww

sm INI

nnnnnn

e\
IN
aaaaaaaaa
o IR
o v T Mov

Vs
M-I AC220V
v OV-10D361K
ﬂmnnv
nNe HIKSK

IN2

mmmmmmm

+48VEIREIERIP @ PTVS In DC/AC Power

Powered
Power PTVS Equipment
System Diode or Module

v

DC48v




=Hii]
Other

QD) LED PWM Dimmer-PWM/Power

MF-MSMF110/16

® PWM Dimming (BkZEE &) LT

X2 —TF AR R R, REFXBEE LEDIK

AR,
- e % FBOURNSHI{F# AR, AlEBIFIEC61000-4-2, |[EC61000-4-4FAIEC61000-4-5Mik AR A

CDSOT23-T12C
MF-MSMF110/16
M ),
7
12VDC
- ? PPTC
Dimmer K v ;
Control D3qT23-T12¢ > MF-MSMF110/16
PN-DESIGNKIT-29 0-12 V PWM TVS
CDSOT23-T12C
> CDSOD323-T12C
CDSOD323-T12LC

-“\ @ Li-ion Battery Controller Protection - Overcurrent and ESD Protection

MF-SVS210

o It75 2 AEE M N ERICIRET RFIESDR P,
® ZFBOURNSHIRIF TR, AiEIF61000-4-2 ESD Level 4ik4RiE

4

CGO603MLA-5.5ME
MF-5VS210
Battery +
. . ] Battery -
Design Kit Control
—— Battery \é\ Battery
Connector Controller
] Ic
2 = L CGO603MLA-5.5ME
i PPTC:
Signal Ground MF-SVS210
PN-DESIGNKIT-30 . J_
S\ Shield =
Ground )
Chip Guard:
CGO603MLA-5.5ME
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&p U
Example: OVP Coordination using a TBU™ device

Lightning test circuit

<~ TBU blocks surge at | = 400mA ...
_.ﬂ -l
et R e P

v SOURCE

< —... then GDT triggers

PROTECTED
DEVICE

L Vou
Surge 5000V, 1/50 psec
OCPvs. OVP

\ 7

\\ W v
« Current Limiting Device « Voltage Limiting Device
« Open Circuit / Current Clamp when activated * Short Circuit / Voltage Clamp when activated
« Reset on Voltage * Reset on Current

I-V Characteristic of a TBUTM device

'Below trigger threshold, TBU device acts like a resistor
'Above trigger threshold, TBU acts like a ~1mA current source

+I

TRIP

FmR

v,

RESET




=ExRIl .
Products Series

Bidirectional Dual TBU® Protectors

TBU-PL, TBU-PK & P40 Product Families

Maximum Ratings Operating Characteristics
Part levi levi Device Size
L trigger trigger
Number Min. Max. (mm)
(mA) (mA)
£
P40-G240-WH 40 28 240 480 0.2 3.6 4.00x4.00

TBU-PL050-100-WH 500 300 100 200 1 50
TBU-PL050-200-WH 500 300 200 400 1 50
TBU-PL060-100-WH 600 350 100 200 1 50
TBU-PL060-200-WH 600 350 200 400 1 50

6.50x 4.00
TBU-PL075-100-WH 750 400 100 200 1 50
TBU-PL075-200-WH 750 400 200 400 1 50
TBU-PL085-100-WH 850 425 100 200 1 50
TBU-PL085-200-WH 850 425 200 400 1 50
TBU-PK050-100-WH 500 300 100 200 1 80

TBU-PK060-100-WH 600 425 100 200 1 80 6.50 % 4.00
TBU-PK085-100-WH 850 425 100 200 1 80

Vimp — Maximum peak impulse voltage withstand with duration less than 10 ms.

tms — Maximum continuous alternating current RMS voltage.
lirigger — Minimum and maximum current required for the device to go from operating state to protected state.
thlock — Maximum time for the device to go from normal operating state to protected state.
Ry, — Typical series resistance of the TBU” device.

Consult factory for alternate specification values. See data sheet for detailed specifications.

TBU’ Lightning Surge Protection TBU’ Power Fault Protection
™ 3 3 \H'
N 2
= 5 = 5 EI]
= B = £ Pl
g g g g 3
2 1
1
1 ps/div. 4 ms/div.
—Ch1V1 —Ch2V2 —Ch3 Current —Ch1V1 —Ch2V2 —Ch3 Current
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Products Series

Bidirectional Single TBU® Protectors

TBU-CA & TBU-CX Product Families

Maximum Ratings Operating Characteristics
Part b by Device Size
Number Min, | Max, (mm)
(mA) (mA)
TBU-CA025-050-WH 250 100 50 100 1 133
TBU-CA025-100-WH 250 100 100 200 1 7.1
TBU-CA025-200-WH 250 100 200 400 1 4.2
TBU-CA025-300-WH 250 100 300 600 1 32
TBU-CA025-500-WH 250 100 500 1000 1 2.6
TBU-CA040-050-WH 400 200 50 100 1 143
TBU-CA040-100-WH 400 200 100 200 1 8.1
TBU-CA040-200-WH 400 200 200 400 1 5.2
TBU-CA040-300-WH 400 200 300 600 1 43
TBU-CA040-500-WH 400 200 500 1000 1 3.6
TBU-CA050-050-WH 500 250 50 100 1 15.7
TBU-CA050-100-WH 500 250 100 200 1 9.5
TBU-CA050-200-WH 500 250 200 400 1 6.6 6.50x4.00
TBU-CA050-300-WH 500 250 300 600 1 5.6
TBU-CA050-500-WH 500 250 500 1000 1 5.0
TBU-CA065-050-WH 650 300 50 100 1 17.7
TBU-CA065-100-WH 650 300 100 200 1 1.5
TBU-CA065-200-WH 650 300 200 400 1 8.6
TBU-CA065-300-WH 650 300 300 600 1 7.6
TBU-CA065-500-WH 650 300 500 1000 1 7.0
TBU-CA085-050-WH 850 425 50 100 1 214
TBU-CA085-100-WH 850 425 100 200 1 15.2
TBU-CA085-200-WH 850 425 200 400 1 123
TBU-CA085-300-WH 850 425 300 600 1 13
TBU-CA085-500-WH 850 425 500 1000 1 10.7
— TBU-CX025-VTC-WH 250 100 500 1000 1 2.6
“? TBU-CX040-VTC-WH 400 200 500 1000 1 36
08 TBU-CX050-VTC-WH 500 250 500 1000 1 5.0 8.25x4.00
i TBU-CX065-VTC-WH 650 300 500 1000 1 7.0

TBU-CX085-VTC-WH 850 425 500 1000 1 10.7
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Products Series

Unidirectional Single TBU® Protectors

TBU-KE Product Family

Maximum Ratings Operating Characteristics
Part by [ Device Size
umber i )
(mA) (mA)

TBU-KE025-050-WH 250 100 50 100 1 12.5

TBU-KE025-100-WH 250 100 100 200 1 6.3

TBU-KE025-200-WH 250 100 200 400 1 34

TBU-KE025-300-WH 250 100 300 600 1 24

TBU-KE025-500-WH 250 100 500 1000 1 1.8

TBU-KE040-050-WH 400 200 50 100 1 13.0

TBU-KE040-100-WH 400 200 100 200 1 6.8

TBU-KE040-200-WH 400 200 200 400 1 39 5.00x2.50
TBU-KE040-300-WH 400 200 300 600 1 3.0

TBU-KE040-500-WH 400 200 500 1000 1 23

TBU-KE050-050-WH 500 250 50 100 1 137

TBU-KE050-100-WH 500 250 100 200 1 75

TBU-KE050-200-WH 500 250 200 400 1 4.6

TBU-KE050-300-WH 500 250 300 600 1 36

TBU-KE050-500-WH 500 250 500 1000 1 3.0

Unidirectional Dual TBU® Protectors

TBU-DT Product Family

Maximum Ratings Operating Characteristics

Part byi leyi Device Size
rigger trigger
Number Min. Max. (mm)
(mA) (mA)

TBU-DT065-100-WH 650 300 100 200 1 8.5
TBU-DT065-200-WH 650 300 200 400 1 5.6
TBU-DT065-300-WH 650 300 300 600 1 4.6
TBU-DT065-500-WH 650 300 500 1000 1 4.0
5.00x5.00
TBU-DT085-100-WH 850 425 100 200 1 103
TBU-DT085-200-WH 850 425 200 400 1 7.4
TBU-DT085-300-WH 850 425 300 600 1 6.8

TBU-DT085-500-WH 850 425 500 1000 1 58
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Multifuse® Products — How They Work

Crystalline
Polymer

Amorphous
Polymer

Conducting
Carbon Chains
~——_

Resettable fuses are manufactured in the form of a conductive plastic, which is comprised of a non-
conductive crystalline polymer with highly conductive carbon black particles impregnated throughout
the crystal lattice. Because of the close proximity of the carbon black particles within the crystal lattice,
under normal conditions current is allowed to flow easily through the conductive plastic. However
under a fault condition, when there is an increase in current, the conductive plastic heats at the rate of
I2R. As the material continues to heat, it eventually reaches the phase transformation temperature, which
changes the crystal structure into an amorphous structure. Once the material has transformed into this
amorphous structure, the conductive particles become isolated and are unable to conduct current hence
the drastic change in material resistance. It is only when the current is removed that the material is
allowed to cool and return to its original crystal structure.

Multifuse® Products - How They Are Used

I=V/Ry

I=V/R,

Log Resistance

Temperature
PTC Response Characteristic

It is the materials used in resettable fuses that allow
them to reset after a fault condition has been
removed. Resettable fuses exhibit a positive
temperature coefficient effect when heated. While
many materials exhibit a PTC effect when heated
(an increase in resistance in response to a positive
change in temperature), what makes the material
used in resettable fuses unique is the fact that the
increase in resistance changes exponentially rather
than in a linear manner.

26

Typical Circuit Application

It is because of this transformation from a low
resistance state to a high resistance state that allows
the resettable fuse to protect loads. It is this
transition from the low resistance state to high
resistance state that is referred to as tripping. The
time it takes for a resettable fuse to trip is relatively
quick, depending on how high the fault current is
and it can be as quick as a fraction of a second.
Hence they are an excellent form of protection for
most applications where sensitive devices need
extra protection.
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Style 1 A
- Radial Leaded Low Voltage Products
B
Features
® Bulk and Tape and Reel Packaging ® |ndustry Standard Sizes
Applications
k e . }
® Computers and Peripherals ® General Electronics
©® Automotive ® Consumer Appliances
® Electronic Toys
Style 2
P
T MF-R Series 16-60 Volts MF-RX Series* 60 Volts
B Radial Leaded 0.05-11 Amps Hold Current Radial Leaded 1|1“8"m?, .75 Amps Hold Current
- Initial
Initial | 1Hour (Ry) Thold i | L Dimensions
| Resistance | Post-Trip Dimensions Model | Amperes | ez et 0:" "Z‘a'z“"‘“ mm/n) swyle
hold Resistance mm/in) at23°C ms a
Model | Amperes | Vmax. | Imax. Ohms at 23°C Style Min. | Max | AMax | BMax | Chom.
23°C [ Vol A Mi Max. AMax. BMax. | CNom.
z = = = L MERKTO | 110 |60 [ a0 | o1 |03 | g3y | ol 5
80 | 83 | s - -
MFRODS ) 005 | 0 | M0 T3 2 o35 | o | waom | ¢ MERNI3S | 135 |60 |40 | o | 030 | ¥y | ooy 5
MEROI0 | 010 | 60 | 40 | 250 7s0) |- (T S R ! )
¢ ) ) ’ (0291) | (0500) | (0.201) MERKIGO | 160 | 60 | 40 | 009 | 02 | e | A 5
74| 127 | _sa
MERO7 | 017 | 60 | 40 | 200 800 |55 | oo | o | weaaes |55 | o0 | w0 | oo | on | gl | B 5
g _74 | 127 | 51 213 | 264
MFRO0 | 020 | 60 | 40 | 150 440 | 555 | w50 | a0 | ! MERQSO | 250 | 60 | 40 | oo | o | Ay | iy s
Style 3 MF-Ro2s | 025 | 60 | 40 | 100 300 |7 | w0 | o | MERGOD | 300 | 60 | 40 | oo | o010 | &y | iy 5
’_7 A 4.1 MF-R030 030 60 40 076 210 (07273]) ﬁ ﬁ 1 MF-RX375 | 3.75 60 40 0.03 0.08 f% “3;’159 5
-
MF-R040 0.40 60 40 052 129 ﬁ % ﬁ 1 *Not recommended for new designs, suggest using new MF-RX/72 Series
79 | 17 | _sa X
L I I I et M7 |31 | 5391 | o2om | ! MF-RX/72 Series 72 Volts
B 97 | 152 | _sa Radi
X UV S A, adial Leaded 0.20 - 3.75 Amps Hold Current
L MFROss | 065 | 60 | 40 | o027 | | wse | wan | ! e T p
04 | 160 | 51 nitial | "pogtTrip imensi
3 [ D
NS | OB || @ || D | e 080 f0.409) | T030) | T020m) | Model | o | vimac | tma, | ReSSENC | Resistane e sy
ME-R090 0% | 60 | 40 014 ;0 LY/ YA A ac| | A Shms 2124 €
: - {0461) | (0.657) | (0207) Min. | Max. | AMa | BMax | Chom
74 | n2 | _s1 y 74| 127 | i
MF-R00-09 | 090 | 30 | 40 | o007 w2 || o | MF-RO2072 | 020 | 72 150 | a0 | bt | @ |t |
89 | 140 | _s 74 | 17 | sa
: _89 | 140 | 51 MERQ25/72 | 025 | 72 | 40 | 100 | 300 1
MF-R110 10 | 30 | 4 | o010 07 | | @y | woon | ! 3T | 5007 | 00T
—-f¢ gy 89 | 189 | 51 MER03072 | 030 | 72 | 40 | o076 | 210 | ghk | ik | ok | 1
MF-R135 135 | 30 | 40 | o006 W || o | T 097 | 0529) | 0200
MF-R160 160 | 30 | o | o005 s [ 102 | 168 | S|, wERon | os0 | 2| o | os2 |1 | bty | ol | o |
- : -2 0400 | 066 | 0.201) 79 | 137 | 51
MF-R185 185 | 30 | 40 | ook (| L L P MERKOSO72| 050 | 72 | 40| o4 W7 3 | 039 | waon |
Style 4 (0{;702) (01';234) (0'523” merossr2 | oss | 2 | | 0 | on | o3y | o | b |
MERS0 | 250 | 30 | 40 | 0025 07 |E- |8l - - -
A 0472) 1 07201 | (0.200 MERQ7s72 | 075 | 72 | 40 | 018 | o6 | | A0Sl
< MERs00| 250 | 30 | 40 | oo | o |21 B3| Sl 04909 | (0230) | {0.207
0472) | 0720 | ©207) y 17 | 67 | sa
pol vl MER0s072 [ 090 | 72 | 40 | om | 0w | oy | ey | |
MFER00 | 300 | 30 | 40 | 000 008 |o | 82 2| )
a7 | (000) | 0200 ERx1072 | 10 |2 | a0 | oo | oo | g% | %8 | oy | 2
B MF-R400 400 | 30 | 40 | o010 005 [oi | e | 2 | ) ; s ;
(0567) | (076) | (0.201) MERXBS72| 135 | 72 | 40 | on2 | o0 | A2 | 8263,
174 | 249 | 102 (0483) | (0.718) | {0.201)
MERSO0 | 500 | 30 | 40| 0010 005 1oges) | Tos0) | o0 | 2 wepoeor2 | 160 | 72 | w0 | ooy | oz | g3 39 | Sk | 2
193 | 319 | _102 : - :
MF-R600 G || @ | D s 0041 0760) | T1.256) | 002 | 2 werassr2 | 185 |2 |40 | oo | o | B | 84S | oy | 2
1| 298 | 102
2 (298 | 102 1784 | 384 | 102
L ME-R700 700 |30 | 40| 0005 003 | 707 | 173y | 00z | 2 MFRX250/72 | 250 | 72 | 40 | 005 o3| bty | G5 | ooy | 2
— : 242 | 329 | 102 2067 | 2667 | 102
ME-RE00 800 | 30 | 40 0005 095 o5y | 295y | 002 | 2 MERX300/72| 300 | 72| 40| 004 | 010 | oy | (Tos0) | (0.0 | 2
wers | oo | w0 | a0 | oows | ow || B weRarsrz| 375 | 12 | w0 | oo | oo | Esh | B 2
42 | 329 | 102
Style 5 MF-RT100 | 1100 | 16 | 100 | 0.003 ! ||| e | | 2 ) ‘
MF-RHT Series Operating Temperature
A Radial Leaded High Temperature -40°C ~ +125°C
MF-RG Series Operating Temperature . Initial 1;:;"15?;) ”
! i ¢ _
B Radial Leaded 16 V -40°C ~ +85°C . | Resistance i
nitial | 1 Hour Ry) Model Amperes | Vmax. | I max. Ohms at 23°C style
Thold Resistance | FOStTP Dimensions at23°C | Volts | Amps Min Max. | AMax. | BMax. | Chom.
Model | Ampers | Yimax. | {mar. Rt (o) Stye
| Vol | Amps T Onmsaraaec MERHTOZ0 | 07 | 16 | 40 03 0g |-086 | 108 | 51 _| 4
Min, | Max | AMax [BMax|  CMax_ | (027) | 0425) | (0:200)
. 71 (110 | 5107 MFRHT200 | 20 | 16 | 100 | 0045 (ORI U R
ME-RGI00| 30 ] 16| 100 | 0038 | 00975 | gy | {03y | {0207 £0028) | 2 ©37) | 0581 | 020
3 104 | 143 | 51407 MF-RHTAS0 | 45 | 16 | 100 | 002 0054 |04 | 156 | 51|,
ME-Resoo | 50 | 16 [ 100 | oots | oo | g% | 3% | oot | 2 o4 | 0 | 5209
. MERHTES0 | 65 | 16 | 100 | oom 0026 % ﬁ ﬁ 2
MERHTZS0 | 75 | 16 | 100 | ooos4 | 002 % % ﬁ 2
MERHTI300 | 130 | 16 | 100 | 00041 001 % % % 2
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Products Series

Style 1

munill.<>) Surface Mount Low Voltage Products
== N

Side View End View Features
® Tape and Reel Packaging ® |ndustry Standard Sizes
Style 2
e -~
Applications
i ® Computers and Peripherals ® General Electronics
o and ot viee St Vi ® Automotive
Style 3
— T . MF-SM Series (2920 package) 6-60 Volts MF-NSMF Series (1206 package) 6 - 30 Volts
11 Surface Mount (7555 mm) 0.30-3.00 Amps Hold Current Surface Mount (3216 mm)  0.12 - 2.00 Amps Hold Current
" ur (Ry)
Initial 1 Hour (Rq) Initial PostTr|p1 imensi
P Dimensions thold | oy | 1max. | Resistance | Resistance Dimensions
Model Amperes | Vmax. | I max, style . I I
a23°C | Volts | Amps Min, Max. | AMax | BMax. | Chom. Min, Max | AMax_| BMax | CMax.
8| 11
MENSMFO12 [ 002 | 30 | 10 | 135 | 850 2
MFSM030 | 030 | 60 | 40 090 480 (ngﬁ” % % 1 0.077) | 0083
: MF-NSMFO20 [ 020 | 24 | 10 | 060 | 260 4| R | 08
7.98 544 ; 0.077) | 0.033)
MFsMoso | 050 | 60 | 40 | 035 10 |F5T || 34 | 18 | ogs
| e | MENsMR3s | 035 | 6 | 100 | 030 | 120 | ¥ | okt | ey | 2
MESMo75 | 075 | 30 | 80 023 0 o5 | o | o | 34 | 18 | oss
S| S | MENsMRos0 | 050 [ 132 | 100 | 015 | 070 | idm | okt | 285 | 2
URNDEEY @8 || @ || 0B 10\ o5 | 0 || ! MENSNROZS | 075 | 6 | to0 | 010 | 040 | o | med | ok | 2
MEsMioo | 110 | 30 | s | om (TR L R U L ' ‘ e
i : 4|03 | 09 | 0219 MENSMFITO | 100 | 6 | 100 | 005 | 020 | oy | meen | ok | 2
798 | 30 | 5 ; .
. I |0 | B
ME-SM100/33| 110 | 33 | 40 012 04 o5 | 0119 | 029 ME-NSMF1S0 | 150 | 6 | 100 | 003 013 —(0_3{3'4) —(0_10-51) —(0%53) 2
7.98 3.0 X
X L2 22 222 35 1.8 16
ME-SM125 | 125 | 15 | 100 0.07 05 051 | 0119) | 021 ME-NSMF200 [ 200 | 6 [ 100 | 002 0085 | 5355 | @orn | woey | 2
798 | 30 | 54
X — 1
MF-SM260 260 6 100 0.025 0.075 (0.314) (0118) 0218
MF-SM300 3.00 6 100 0.015 0.048 ﬁ ﬁ % 1
’ : ’ MF-MSMF Series (1812 package) 6-60 Volts
Surface Mount (4532 mm) 0.10-2.60 Amps Hold Current
MF-SM Series (3425 package) 15-33 Volts nitial | 1 :ome.)
i ost-Tri|
Surface Mount (8763 mm) 1.50-2.50 Amps Hold Current B || e Sl &
Initial 1Hour (Ry) Model Amperes |V max. | | max. Ohms at 23 °C
Resistance | PostTrip s at23°C | Volts | Amps [ Win. Max_ | AMax. | BMax | CMax.
Thold Resistance mm/(in) 473 | 341 | 110
Model Amperes | Vmax. | I max. Ohms at 23 °C Style ME-MSMFo10 010 | 60 “ 070 150 0.186 oi34 0643 2
at23°C | Volts Amps Min. Max. AMax. B Max. CNom. (473’ ‘3’41) (_"_‘0)
MEMSMFOl4 | 014 | 60 | 40 | od0 | 650 ||| _LIb |,
MEsMiso | 150 | 15 | 100 | 006 025 |20 | 30| 671 | (0186) | (0:134) | (0043)
05| 0119 | 0260 MF-MSMF020 020 |30 | 80 0.40 g0 | 2B | 34| 10|,
MEsMiso3| 150 | 33 | 40 | 006 R 0 oy i ’ : |18 | (0134) | 0043)
©374) | 01g) | 0264) 413 |34 | 110
050 | 30 | en MEMSHFO20/60 | 020 | 60 | 0 | a0 | 6o | | e | 2
MF-SM185/33|  1.80 33 40 0.04 0.15 e Bl B B . . .
(@] 0.118) | (0260 MEMSMFO30 | 030 |30 | 10 | 030 | 300 | B[4 101
MF-sM200 | 200 | 15 | 100 | 0045 015 |20 | 30 | 671 | 4 ’ ’ T |(a8e) | (0.134) | (0.043)
0374) | 018) | 0268) 473 | 341 | 085
950 30 671 MF-MSMF050 0.50 15 100 0.15 1.00 W m m 2
MESM2s0 | 250 | 15 | 100 | 0024 0085 | |2 BT - : -
0370 ] 0118) | (0269 MF-MSMFO75 075 | 132 | 100 | 01 045 | 2B | 34| 08|,
B : : : ’ (0.186) | (0.134) | (0.033)
43 | 341 | 085
MF-MSMFO7s/24 | 075 | 24 | 40 | om 5 o | mllams || 2
473 | 341 | 085
MEASHFTO | 110 | 6 | 00 | oo |0 | e e | 2
473 34 0.85
MEASHFITONS | 110 | 16 | 100 | 004 | oz e | Ehe lor | 2
473 | 341 | 160
MEHSNFTOAK [ 170 | 240 [ 20 | 004 | 021 | o0 | e | e |
43 | 341 | 085
MF-MSMF125 1.25 6 100 0.035 0.14 0186 | 0139 | 0033) 2
= ME-MSMFISO | 150 | 6 |00 | 003 | om (0"1%6) % % 2
N ME-MsMFIs024x | 150 | 240 | 20 | 003 | 0120 % ﬁ % 2
o2 g 43 | 341 | 085
-|:|: MEASHEIG) | 160 | 8 | 00 | 0035 | oo |ghe | | 2
473 341 | 085
MEuSHE0 | 200 | 8 | 40 | oo | 0m8 | | o o | 2
483 | 341 | 160
MENSNFSO/IEK | 250 | 160 | 100 | 0015 | 0100 | ey | ey | oy | 2
43 | 341 | 085
MESHEX0 | 260 | 6 | 100 | 0015 | 0o || ol ol 2
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Products Series

Surface Mount Low Voltage Products (Continued)

MF-SMDF Series (2018 package) 10 - 60 Volts MF-PSMF Series (0805 package) 6 - 9 Volts
Surface Mount (5050 mm) 0.30 - 2.00 Amps Hold Current Surface Mount (2010 mm) 0.20 - 1.10 Amps Hold Current
Inital iy Initial PastrI(r'lm A
Resist: Post-Trip Dimensi Thold Resistance 4 Dimensions
e esistance s |:;|;(si|"o)ns Model Am;erbes vmo\?;x I,\ﬂ‘ap’;' = R;s:cstan(e mm/in) style
Model Amperes | Vmax. | I max. Ohms at 23 °C Style G = st
at23°C | Volts | Amps Min. Max. AMax. | BMax. | CMax. Min. Max. AMax. { B Max. { CMax.
23 15 | 085
MF-SMDFO50 | 055 | 60 | 10 020 PR e E T P U MF-PSMFO20X| 0.20 | 9 | 40 | 065 35| ooon | m059) | 0033 | 2
0.214) | (0.194) | (0.083) 23 | 15 | 085
MEswFs0 | 150 | 15 | 40 | o0s o |54 | 483 | 085 |, MEPSMFO3SX| 035 | 6 | 40 | 025 | 12| gen | gk | 0033 | 2
Lo O (U ME-PSMFOSOK| 050 | 6 | 40 | 015 09 23| 15| 08,
MF-SMDF200 | 200 | 10 | 40 003 01 | 2M | 4B | 0% |, i : : : 0.097) | 10.059) | 10.033
0.214) | (0.194) | (0.033) 23 15 | 125
ME-PSMFO75X | 075 | 6 0 | 009 035 | wen | ooz | wow | 2
23 15 | 125 |2
ME-PSMFI10X | 110 | 6 0 | 006 | % | wde |
MF-SMHT Series 16 Volts
Surface Mount/High 1.36 - 1.60 Amps Hold Current
Temperature (Working temp: -40 ~ +125 °C)
Initial 1 Hour (Rq)
Resistance | Post-Trip Dimensions
thold Resistance mm/(in)
Model Amperes | Vmax. | | max. Ohms at 23 °C Style
at23°C | Volts | Amps Min. Max. AMax. | BMax. [ CMax.
MF-SMHT136 | 136 | 16 | 100 | 0085 0330 |8 | 30 | 544 | 4
0314) | 0.118) | (0.214)
MF-SMHT160 | 160 | 16 | 100 | 0050 0150 |22 | 30| 67 | 4
(0374) | (0.118) | (0.264)

MF-USMF Series (1210 package) 6 -30 Volts
Surface Mount (3225 mm 0. Ofurm1)75 Amps Hold Current
Initial | "pogt 1 g S
Mot |t | Vo | v ] L1 PN
Min. Max | AMax | BMax | CMax
ME-UsMFo0s | 005 | 30 | 10 | 280 | 500 | Gy | & | e | 2
MF-USMFOT0 | 010 | 30 | 10 | 080 50 | o | & | oe | 2
MF-USMFO20 | 020 | 30 | 10 | 040 s | oy | & | o | 2
MF-USMFO35 | 035 | 60 | 40 | 020 w255 & &) 2
MF-USMFOS0 | 050 | 132 | 40 | 018 090 (031—4335) &5 % 2
ME-USMFO75 | 075 | 60 | 40 | o007 045 (%5 (%5 I%T 2
MF-USMF110 | 100 | 60 | 40 | 005 w28 & & 2
MF-USMF150 | 150 | 60 | 40 | 003 0 &1“335) % I%T 2
MF-USMFI75 | 175 | 60 | 40 | 002 0 | o | o | oy | 2

fig 3 18 L
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=ExRIl .
Products Series

Strap Products

Features

® Axial/Radial Leaded

® Very Low Internal Resistance

Applications

® Weldable Nickel Terminal

® Rechargeable Battery Packs forCellular Phones & Laptop Computers

MF-SVS Series (Lowest Available Resistance) 10 Volts MF-LR Series (Low Resistance) 10-20 Volts
Axial Leaded Strap 1.7-2.3 Amps Hold Current Axial Leaded Strap 1.90-9.00 Amps Hold Current
Initial 1 Hour (Ry) Initial | 1Hour (Ry)
Resistance Post-Trip Dimensions Resistance | Post-Trip Dimensions
thold Resistance mm/(in) Thold Resistance mm/(in)
Model Amperes| Vmax. | | max. Ohms at 23 °C Style Model Amperes | Vmax. | I max. Ohms at 23 °C Style
at23°C| Volts Amps Min, Max. A Max. B Max. (Max. at23°C| Volts | Amps Min. Max. A Max. B Max. (Max.
MEsVs170 | 17 | 10 | 100 | oot 0064 | 180 | 55 | 09 gy MF-LR190 190 | 15 | 100 | 0039 | o1 [ 22| 52 | 10 fgy
0709 | 0216 | 003 ©870) | 0205 | ©.039) 039)
%0 | 39 | 09 21 | 52 0
MESVSTZON [ 17 | 10 | 100 | 0018 0064 |20 | 39 | 09 gy X 2152 | 10
09 | 0153 | 0035 Wemsos | s |15 | | ooy | 0 | g | 6 |
18.0 5.5 09 2.1 5.2 1.0
X [ 22| [ Std. | | | ——— | Std
MFsVs17s | 175 | 10 | 100 | oo 008 | 5759 | 537 | @o% Wm0 | 260 | 15 | 100 | 000 | 008 | g | e | oo
240 39 09 2.1 5.2 1.0
X 240 | 39 std. : Bl 52 | 10 g
MFSVsT7oN | 175 | 10 | 100 | oo 008 | oo | sy | @ MER0S | 260 | 15| 100 | 000 | 008 | g | s | oo
. 39 09 26.0 15 1.0
X L[ 22| 2 [ Std. | | | Std.
MFsVsT7sNL| 175 | 10 | 100 | 007 008 | 1 | w35 | wosy MR | 380 | 15| w00 | 0013 | 003 | o | @ | oo
23.1 5.5 09 26.0 10.5 1.0
X Bl 55 | 09 gy 5 260 4105 10 gy
MF-SVS210 21 10 100 0.010 0.040 0909 | 0216 | ©035) MF-LR450 450 16 100 0.011 0.028 o | 04 | 009
320 | 39 | 09 370 | 75 1.0
X e 22| = [ Std. | Std.
MF-SVS210N 21 10 100 0.010 0.040 71.260) | 053] | 0.035) MF-LR550 5.50 10 100 0.009 0.022 a7 | 0299 | 0039
Bl | 55 | 09 %0 | 159 | 10
2 B 55 |09 gy Yy std
MF-SVS230 23 10 100 0.010 0.036 0909 | ©216) | 003 Std. MF-LR600 6.00 10 100 0.007 0.019 T 024 | 0626 | 0039
0 | 39 | 09 0 | 15 10
X [ G [y BT R | — | o | e | Std.
MESVSZON | 23 | 10| 100 | 0010\ 0036 | oy | sy | [00s9) MELRZS0 | 730 | 10\ 100 | 0006 | 005 | T | sy | o)
s | 10
MEARE020 | 730 | 20 | 100 | 0006 | 0015 | e | g | oy |5
85 13
| 85 | 13 gy
MEAR020 | 900 | 20 | 100 | 0006 | 001 | i | g | s

MF-VS Series (Low Resistance & Low Temp.)

Axial Leaded Strap

16 Volts
1.7-2.4 Amps Hold Current

MF-LL Series (Low Resistance)
Axial Leaded Strap

6 Volts
1.90 Amps Hold Current

Initial 1 Hour (Rq)
Resistance Post-Trip Dimensions
thold Resistance mm/in)
Model | Amperes| Vmax. | Imax. Ohms at23°C Style
at23°C| Volts Amps. Min. Max. A Max. B Max. (Max.
MEVS170 | 17 | 16 | 100 | 0030 0105 | 180 | 55 | 09 gy
0709) | ©217) | [0.035)
MEVsI70s [ 17 | 16 | 100 | 0030 0105 | 8L |55 | 09 | g
©0709) | ©.217) | (0.035)
MEVS210 | 21 | 16 | 100 | oots 0060 | B | 55| 09 gy
0909) | ©217) | ©03)
% | 55 | _09
MRVl | 21 | 16 | 100 | oots 0060 |2 | 35| 09 |4
(1.023) | 0217) | 0035
MRvs2105 | 21 | 16 | 100 | oois | oo |-BL | 55| 03 |

0.909) (0 217) (0 035)

MF-VS Narrow Body Series (Low Resistance Narrow) 12 Volts
Axial Leaded Strap 1.7-2.1 Amps Hold Current
Initial 1 Hour (Rq)
Resistance | Post-Trip Dimensions
Yhold Resistance mm/in)
Model | Amperes | Vmax. | I max. Ohmsat23°C Style
a23°C | Volis | Amps | Wm. Wax | AW | BMar | CWax
MEVSIZON |17 | 12 | 100 | 0030 0105 | 240 | 39 | 09 gy
[0.945) | 0154 | [0.035)
20 | 39 | 09
5 [ =2 St
MEVSIZSNL 175 | 12 | 100 | 0029 o || wr | T
wevszion |21 | 12 | 100 | oo | oos | 2L | 22| %0 s

(1.260) | (0.154) | (0.035)

Initial | 1Hour (Ry)
Resistance | Post-Trip Dimensions
Yhold Resistance mm/(in)
Model Amperes | Vmax. | I max. Ohms at 23 °C style
at23°C | Volts | Amps Min. Mex. AMax. | BMax | CMax
168 | 326 1.1
g | ——— [ Std.
MF-LL190 | 190 | 6 | 50 0.005 0.024 (0 66' 0 | 0od
ML 3.26 11 s
270 [ 270 | 6 | 50 0005 | 0018 (0 425) s | ©ow)
168 | 3.6 1.1
g 2| 22| | St
MF-LL300 | 3 6 | 50 0.004 07 | g6 | 0128 | 008
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Products Series

s> Strap Products (Continued)

MF-LS Series (Lower Trip Temperature) 15-24 Volts MF-S Series (Standard) 15-30 Volts
Axial Leaded Strap 1.0-3.4 Amps Hold Current Axial Leaded Strap 1.20-4.20 Amps Hold Current
Initial 1 HOW(!ﬁ) Initial 1 Hour (Ry)
Resistance | Post-Trip Dimensions Resistance | Post-Trip Dimensions
Thold mm/(in) Thold Resistance mm/(in)
Model Amperes | Vmax. [ | max. Ohms at 23 °C Style Model | Amperes | Vmax. | Imax. Ohms at 23 °C Style
at23°C | Volts | Amps Min. Max. AMax. B Max. CMax. at23°C | Volts | Amps Min. Max. AMax. | BMax. C Max.
2.1 52 1.0
: B1 | 52 | _10_ | ) 21| 52 1.0
MEF-LS100S 1.0 24 100 0.070 0.260 0.909) | (0.205) | (0.039) MF-5120 1.20 15 100 0.085 0.220 m m m Std.
g 26.0 52 1.0 2.1 5.2 1.0
MF-LS180 18 24 100 0.040 0.120 o | 0209 | ©039) Std. ME-S1205 | 1.20 15 100 0.085 0.220 m m M S
: 375 1 56 | _10 B4 | 10 1.1
MF-LS180L 18 24 100 0.040 0.120 048 | 022 | 0039 std. MF-S150 150 15 100 0.050 0.113 wo | oay | o Std.
1 260 | 52 | _10_ . 52 1.0
MF-LS180S 18 2% 100 0.040 0.120 024 | 0209 | 0.039) S MF-5175 175 15 100 0.050 0.120 0509 | 0208 | 0039 Std.
1 B4 | N0 |10 . 5.2 10
MEASIOO |19 | 24| 100 | 0030 | 0100 | e | e | ooy | MEst7ss | 175 | 15 | 100 | 0050 00 | e | w3y | @ |
g _208 | 143 | 076 234 | 1 1.1
MF-LST90RU| 1.9 15 100 0.030 0.100 0819 | 0563 | ©030) RU ME-5200 2.00 30 100 0.030 0.080 w0 | 033 | o) Std.
g 26.0 19 | 10 318 X 11
MF-LS260 26 24 100 0.025 0.076 o9 | 0as9) | ©039) std. MF-5350 | 3.50 30 100 0.017 0.040 Tz | o5 | 0oy Std.
y 318 | 135 11 324 ] 11
MF-LS300 3.0 24 100 0.015 0.055 1250 | 0531 | 0083 std. MF-5420 420 30 100 0.012 0.040 2 | o5 | wosy Std.
26.0 15.9 1.0
MF-LS340 3.4 24 100 0.016 0.050 m W 0039 Std.
Disk & Chip Type PTC Products
Features
® Custom designs to meet appropriate applications ® Compatible with current industry standards
® Overcurrent and overtemperature protection ® Standard and low-temperature material
® Patents pending
Applications
® Lithium cells ® Battery cells
® Powered toys ® Motors
style1 MF-D Series* 15 Volts
' Disk Configuration 2.5-12.2 Amps Hold Current
TBT Cj r mnitiar | "our(q)
Thold Resistance ostanp) Dimensions
Model Amperes V\;nlax. IAmax. Resistance mmy/(in) Style \H'
sk || WIS || HIE Ohms at 23 °C Op
Min. | Max. | AMax | BMax | CMax. 3N
MED |25 | 1s |10 | oo | oo | s | e | oo | e
MF-D 35 | 15 | o0 | oors | 002 | | A3 | 6|
1608 [ 9.0 | 036
MF-D 55115 | 40 | oo | 030 | ey | 3sw | mors | ]
MF-D 22| 15 | 50 | o007 | 007 || - ||

*For ordering information, contact your Bourns representative.
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Products Series

Telecom Products

=
S
0g
8
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Features
® Designed to Withstand Lightning Surge

® Available in Matched Resistance “Bins”

Applications
® CPE and Central Office
® Hybrid—Fiber Coax

® Designed to Withstand AC Power Cross

® Access Equipment

60 Volts

MF-R/90 Series 90 Volts MF-R/600 Series 600 Vrms short duration interrupt
Radial Leaded 0.55-0.75 Amps Hold Current Radial Leaded 0.15-0.16 Amps Hold Current
Initial 1 Hour (Ry) Initial 1 Hour (Ry)
Resistance Post-Trip Dimensions Resistance Post-Trip Dimensions
Thold Resistance mm/(in) Thold Resistance mm/(in)
Model Amperes | Vmax. | | max. Ohms at 23 °C Style Model Amperes |V max. | | max. Ohms at 23 °C Style

at23°C | Volts Amps Min. Max. AMax. BMax. [ CNom. at23°C | Volts | Amps Min. Max. AMax. BMax. | (Max.

MF-R055/90 | 055 | 90 | 10 045 20 [0 167 | 51| MF-RO1S/600 | 015 | 60 | 30 60 20 | B3| 126 | 60 |,

(0.43) | (0.65) | (0.201)

103 16.7 5.1
MF-R0S5/90U| 055 | 90 [ 10 045 20 o | Toey | oaon | !
1.9 155 5.1
MF-RO75/90 | 075 | 90 10 037 5\ oan | ey | 020m |

MF-RX/250 Series 60 Volts
(Fast Trip, Small Package) 250 Vrms short duration interrupt

Radial Leaded 0.12-0.18 Amps Hold Current
Initial 1 Hour (Rq)
Resistance Post-Trip Dimensions
Thold Resistance mm/(in)

Model Amperes | Vmax. | | max. Ohms at 23 °C Style
at23°C | Volts | Amps Min. Max. AMax. BMax. | (Max.

MFRX012/250 | 012 | 60 | 30 | 40 160 |65 | 10 51|,
(0256) | 0433) | T0201)
65 | 110 | _sa

MF-RX012/250-A | 0.12 | 60 | 30 | 70 160 (5ocer | sy | oo | 2
65 |_11.0 |_51

MF-RX012/250-C | 0.12 | 60 | 30 | 55 AR
65 | 110 | 51

MF-RX012/250-F | 0.12 | 60 | 30 | 60 169 | oxar | way | waon | 2
65 | 110 | 51

MF-RX012/250-1 | 0.12 | 60 | 30 | 60 60 |53 (0 433; o | 2
65 51

MF-RX012/250-2 | 0.12 | 60 | 30 | 80 60 | Tosg (0 433' | 2
65 | 110 |_s1

MF-RX012/250-T | 0.12 | 60 | 30 | 70 60 |53 | 5y | @aom | 2
60 |_100 |_51

MF-RX012/2500 | 0.12 | 60 | 30 | 60 160 (22 | oaw | e | 2
65 | 110 |_51

MF-RX014/250 | 0145 | 60 | 30 | 30 W |5 | oy | oa0m | 2
65 | 110 |_s1

MF-RX014/250-A | 0145 | 60 | 30 | 30 00 (o | | o | 2

MF-RX014/250-8 | 0.145 | 60 | 30 | 45 AR
65 | 110 |_s1

MF-RX014/250-T | 0145 | 60 | 30 | 54 W (o | e | oo | 2
60 | 100 |_s1

MF-RXO14/2500 | 0145 | 60 | 30 | 35 20 |55 | 5w | Baon | 3
1m0 | 136 | 51

MF-RX018/250 | 0.18 | 60 | 100 | 08 D | ey | e | e | 2
04 | 126 | 51

MF-RX018/250U | 0.18 | 60 | 100 | 08 9 |G | oee | o |

MF-R015/600-A| 0.15 | 60 | 3.0

MF-R015/600-B| 0.15 60 3.0

MF-R015/600-F | 0.15 60 30

MF-R016/600 | 0.6 | 60 | 3.0

MF-R016/600-A( 0.16 60 3.0

MF-R016/600-1| 0.16 60 30

MF-SM013/250 Series
Surface Mount

(0.531) | (0.49) | (0.236)

135 12.6 6.0
o 00 o5 | 046 | 0236 |

13.5 12.6 6.0
0 29 o531 | e | 038 | 2
13.5 126 6.0
0 20\ w53 | o) | 036 |

16.0 12.6 6.0
0 180 | 62 | 0a%e) | 0236) | 2
160 | 126 | 60
0 180 | o6 | 06 | 0236 | 2
160 | 126 | _60
"0 70 |6 | 0 | 036 | 2

60 Volts
250 Vrms short duration interrupt
0.13 Amps Hold Current

Initial | 1Hour (Ry)

Resistance | Post-Trip Dimensions
thold Resistance mm/(in)
Model Amperes | Vmax. | | max. Ohms at 23 °C Style
at23°C | Volts | Amps Min. Max. A Max. BMax. | CMax.
MF-SM013/2502 | 013 | 60 | 30 | 65 200 |24 | 31| T4 |y

MF-SM013/250-A-2| 0.13 | 60 | 3.0
MF-5M013/250-8-2 | 0.13 60 30
MF-SM013/250-C-2 | 0.13 | 60 | 3.0

MF-SMO013/250V Series
Surface Mount

Vmax. | | max.

" Yhold
Mode Amperes
ATDSIE | okt | Amps

MF-SM013/250V | 0.13 ‘ 250 ‘ 3.0

(0.370) | (0.146) | (0.291)
65 200 [ (e e | 4

9.0 200 reerl Ereyyred Prerord] BKJ

0| 20 | T | e | oo

60 Volts
250 Vrms short duration interrupt
0.13 Amps Hold Current

il | 1 Hour Ry)
il stTrip Dimensions
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Products Series

@ Bourns® Telefuse™ Telecom Fuses

Features

® For Use in Telecommunication Circuit Applications Requiring Low Current Protection with High Surge Tolerance

® Overcurrent Protection to Telcordia GR-1089-CORE & UL 1950/60950

® |deal for Protecting Central Office and Customer Premises Equipment, including POTS, T1/E1, ISDN and xDSL circuits

® Model B1250T Allows Overcurrent Compliance with Telecom Specifications including Telcordia GR-1089-CORE, UL
60950 and ITU K.20, K.21 and K.44

® Model BO500T is a Lower Current Version for Use in Applications where a Faster Opening Time May be Required
® Bourns® TISP® Thyristor Surge Protector Products are Recommended for the Overvoltage Section of the Circuit

® Agency Recognition: File: E198545

Power Fault Maximum

2.2A,600V Power
Clearing Time | Dissipation
Max. (minutes) (W)

Voltage Typical Cold | Peak Surge

Rating Resistance Current*
(Vrms) (ohms) (Amps)

n/

Eh.sh s I B0O500T 0.500 600 0.350 25 2 0.25
h"25 P B1250T 1.25 600 0.090 100 15 0.40

*50 pulses @ 1 kV 10/1000 ps

Body Material: Ceramic with tin plated brass caps
Solder: Lead free
Packaging: 2,000 pcs. per 13 “reel

Product Dimensions Recommended Pad Layout
o 2.03+ 102 381
‘ "’ (:080 = .004) (15)

70
16)
9.65 « .254 ‘ ‘ |:|

(38+.01) !

g & W

305127 & >
(120 = .005)
(120 =.005)
D DIMENSIONS = MILLIMETERS

(INCHES)
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Products Series

2-Electrode GDT

Max. 8/20 ps 1004, DC

Impulse 10/1000 ps Capacitance . Leadforms
Disclilarge Impulse Lli‘fe Brt'a‘akdown @p 1MHz Packaging Available Advantages
\ ; Current Rating ange
« High surge current rating
ot » +159% DCBD tolerance on 150 - 600V devices
e Bulk, Tape & Core, « Stable breakdown throughout life
8x6mm 20 kA >1000 operations ~ 75-600V <1 pF Flleel axial leaded, « Custom configurations available
lead formed « Low and stable capacitance

« RoHS and non-RoHS versions available
« Multiple leadforms available

2027-xx-SM  2-Electrode Surface Mount GDT

Max. 8/20 ps 1004, DC

Impulse 10/1000 ps

Discharge | Impulse Life Breakdown
Current Rating Range

Capacitance s Leadforms

@1MHz Packaging Available Advantages

- Surface mountable for economical assembly

+ £15% DCBD tolerance on 150 - 600V devices
« High surge current rating

« Low capacitance and insertion loss

« Stable breakdown throughout life

Bulk, Tape &

8x6mm 20kA >1000 operations ~ 75-600V <1pF Reel

2035-xx-XX 2-Electrode Miniature GDT
Max. 8/20 ps 1004, DC

Impulse 10/1000 ps Capacitance : Leadforms
Dis c':‘ arge Impulse Lli‘fe Breakdown @1MHz Packaging Available Advantages
Current Rating Range
« Small size
+ £15% DCBD tolerance on 150 - 600V devices
. Bulk, Tape & . Core, « High surge current rating
5x4mm 10 kA >300 operations ~ 90-600V <1 pF . axial leaded,

Reel « Stable breakdown throughout life
lead formed . -
« Low capacitance and insertion loss
« Multiple leadforms available

2035-xx-SM  2-Electrode Precision Surface Mount GDT

Max. 8/20 ps 1004, DC

Impulse 10/1000 ps

Discharge | ImpulseLife | Breakdown
Current Rating Range

Capacitance Leadforms

@1MHz Packaging Available Advantages

« Surface mountable for economical assembly

+ £159% DCBD tolerance on 150 - 600V devices
- Compact mini-size

« Low capacitance and insertion loss

« Stable breakdown throughout life

Bulk, Tape

5x5mm 10kA >300 operations  90-600V <1 pF and Reel

2037-xx-XX 2-Electrode Miniature GDT

Max. 8/20 ps 1004, DC
Impulse 10/1000 ps Capacitance Leadforms
Discharge | Impulse Life R @1MHz Packaging Available
Current Rating Range

FmR

Advantages

« Small size
++15% DCBD tolerance on 150 - 600V devices
Bulk, Tape & g - High surge current rating
5x5mm 10kA >300 operations ~ 90-600V <1 pF . axial leaded,

Reel « Stable breakdown throughout life
lead formed X -

« Low capacitance and insertion loss
« Multiple leadforms available
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Products Series

Max.8/20ps | 1004, DC
Size Impulse 10/1000 ps Capacitance .| Leadforms

(oxL) | Discharge Impulse Life et LI Available
Current Rating

Advantages

« High voltage DCBD
Core - Low capacitance and insertion loss
o « Fast reponse to transients
axial leaded, .
and Reel lead formed  * Compact mini size
+ Ideal for dense board applications
« Leadless SMT pkg. supports auto assembly

800V, 1100V Bulk, Tape

5x4mm 5kA >100 operations up t0 1500V <1 pF

m 2-Electrode Surface Mount High Voltage GDT

Max. 8/20 ps 1004, DC

Capacitance Leadforms
Packaging Available Advantages

Impulse 10/1000 ps
Discharge Impulse Life @1MHz
Current Rating Range

Breakdown

« Low capacitance and insertion loss

« Fast reponse to transients

« Compact mini size

« |deal for dense board applications

« Leadless SMT pkg. supports auto assembly

Bulk, Tape

5x4mm 5kA >100 operations 800V, 1100V <1 pF
and Reel

Max. 8/20 pis 10004, DC ; eadt
Impulse 10/1000 ps apacitance eadforms
Discharge | Impulse Life Breakdown ©1MHz Packaging Mailable Advantages
Current Rating Range

« Very high surge current rating
40 kA+ >1000 operations ~ 90-350V <5 pF Bulk Core « Breakdown stability thoughout life
« Long life

Max. 8/20 ps 1004,

Impulse 10/1000 ps Capacitance Leadforms

Discharge | Impulse Life Breakdown @1MHz | P2kaging |y iiable Advantages
Current Rating Range
l I « Compact low profile size
2.7x3.2 . ; « Low capacitance and insertion loss
<45 mm 2kA >300 operations ~ 90-600V .6 pF (typical)  Tape and Reel - High insulation resistance

« Stability over life

m 2-Electrode Surface Mount Mini GDT

Max. 8/20 ps 100A,
Impulse 10/1000 ps
Discharge | Impulse Life
Current Rating Range

Capacitance Packaqin Leadforms
@1MHz 9ing Available

Breakdown Advantages

- Compact mini-size

| 6.2X Bulk, Tape « Low capacitance and insertion loss
42mm 5kA >300 operations ~ 230-600V .6 pF (typical) and Reel « Surface mount package for economical
assembly
« Economical
35
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m 3-Electrode Balanced TRIGARD® GDT

Max. 8/20 ps 1000 A,

Impulse 10/1000 s

Discharge | Impulse Life Breakdown
Current Rating Range

Capacitance Packagin Leadforms
@1 MHz 99 | pvailable

8x Core,
[ 40 kA >400 operations 75-600V <2 pF Bulk Radial,
1T mm
Custom

2026-xx-XX-MSP | 3-Electrode Multi-Stage Protector MSP® GDT

Advantages

« Switch-Grade Fail-Short available
- Balanced GDT design

« High surge current ratings

- Stable performance over long life
« Custom configurations available

Max. 8/20 ps 500A, DC
Impulse 10/1000 ps Capacitance Leadforms

Breakdown @1MHz Packaging Available

Discharge Impulse Life
Current Rating Range

184-276V, 10 pF line to
40 kA >1000 operations ~ 200-300V, line/ 20 pF line Bulk
300-400V  toGnd (typical)

8x
14mm

Radial,
Custom

3-Electrode Mini TRIGARD™ GDT

Max. 8/20 ps 200A, DC
Impulse 10/1000 ps
Discharge Impulse Life i i @1MHz
Current Rating Range

Capacitance packagin Leadforms
99 | pvailable

5x . Radial,
72mm 20 kA >300 operations 75-600V <2 pF Bulk o

2036-xx-SM | 3-Electrode Surface Mount Mini TRIGARD™ GDT

Max. 8/20 ps 200A, DC

Impulse 10/1000 ps

Discharge | Impulse Life | Breakdown
Current Rating Range

Capacitance Packagin Leadforms
@1 MHz 99| pvailable

o 20kA >300 operations  75-600V <2 pF B“'ké:re @

Max. 8/20 ps 200A, DC
Impulse 10/1000 ps Capacitance Leadforms
Discharge Impulse Life i e @1 MHz feckauing Available
Current Rating Range

ot 10kA >300 operations 150~ 1100V <1pF B”"‘ézzre&

2054-xx-SM
Max. 8/20 ps 200A,
— i Impulse 10/1000 ps B z: Capacitance Pack Leadforms
Discharge Impulse Life feakdown @1MHz cetlip Available
( < Current Rating Range
e.- 5X .
72 mm 5kA >100 operations ~ 230-470V <2 pF Tape & Reel

Advantages

« Switch-Grade Fail-Short

« Hybrid solid-state GDT design

« Solid-state reponse combined with robust GDT
« Drop-in primary protection solution for all

paired copper communication lines

Advantages

« Switch-Grade Fail-Short available
- Balanced mini-GDT design

- Compact size

« High surge current rating

- Low capacitance and insertion loss

Advantages

- Balanced mini-GDT design

« Surface mount

« Compact size, ideal for board level protection
- Stable breakdown throughout life

« Low capacitance and insertion loss

Advantages

- Balanced mini-GDT design

- Symmetrical breakdown voltage (L-L, L-G)

- High surge current rating

- Low capacitance and insertion loss

« Leadless SMT design for economical assembly

Advantages

- Compact mini-size

« Surface mount

- Low capacitance and insertion loss
« Economical
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m 3-Electrode T-Series Fast Actlng GDT

Max. 8/20 ps 1004,

Impulse 10/1000 ps Capacitance . Leadforms Optional
Discharge | Impulse Life B’“'“’“‘”“ @1MHz | Facdkaging Available | Fail-Short
Current Rating Range
8x . 60V, 185V, Radial leaded,
1.2mm 5kA >100 operations 360V <1pF Bulk Custom Yes

Max. 8/20 ps 1004, DC c _ 0 I
Impulse 10/1000 ps apacitance . eadforms ptiona
Discharge | Impulselife | Breakdown | "oy, | Packaging Available Fail-Short
Current Rating Range
5X . 60V, 185V, Bulk, Tape &
A4mm 2kA >25 operations 360V <1 pF Reel

@ Discrete Low Capacitance Transient Voltage Suppressor (TVS) Diodes

N

Electrical Characterization (Ta =25 °()

PartNumber 5% Voum  Vpsm  lsm  Pok  Vormin. @k GTyp @V  @F
W W W w» mA) GH ) (M)
(DS0D323-T03 | SOD-323 33 19 20 350 4 1 3 0 1
(DS0D323-T05 | SOD-323 5 18.3 17 350 6 1 3 0 1
(DSOD323-T08 | SOD-323 8 18.5 17 350 8.5 1 3 0 1
(DSOD323-T12 | SOD-323 12 283 n 350 133 1 3 0 1
(DSOD323-T15 | SOD-323 15 318 10 350 16.7 1 3 0 1
(DSOD323-T18 1 SOD-323 18 45 8 350 20 1 3 0 1
(DSOD323-124 | SOD-323 24 56 6 350 26.7 1 3 0 1 \ﬁ'
(DSOD323-T03C ' SOD-323 33 19 20 350 4 1 3 0 1 Eu
(DSOD323-T05C | SOD-323 5 183 17 350 6 1 3 0 1 ':'N
(DSOD323-T08C | SOD-323 8 18.5 17 350 8.5 1 3 0 1 .“=’"
(DSOD323-T12C | SOD-323 12 28.3 1 350 133 1 3 0 1
(DSOD323-T15C | SOD-323 15 318 10 350 16.7 1 3 0 1
(DSOD323-T18C | SOD-323 18 45 8 350 20 1 3 0 1
(DSOD323-124C | SOD-323 24 56 6 350 26.7 1 3 0 1
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SMBJ Transient Voltage Suppressor Diode Series

Electrical Characteristics (@ Tp = 25 °C Unless Otherwise Noted)

Working | Maximum | Maximum Maximum
Unidirectional Device Bidirectional Device Breakdown Voltage Peak Reverse Reverse Reverse
VgR (Volts) Reverse | Leakage Voltage Surge
Voltage | @ VRwm @ Igsm Current
N:na1|;er M::(?ng lena1ger M::(?ng Min. | Max. | @Iy (mA) (‘(I%‘i\tls“,’; IR (A) | VRsm (Volts) | Irgm (Amps)
SMBJ5.0A KE SMBJ5.0CA AE 6.40 7.25 10 5.0 800 9.2 65.2
SMBJ6.0A KG SMBJ6.0CA AG 6.67 7.67 10 6.0 800 10.3 58.3
SMBJ6.5A KK SMBJ6.5CA AK 7.22 8.30 10 6.5 500 11.2 53.6
SMBJ7.0A KM SMBJ7.0CA AM 7.78 8.95 10 7.0 200 12.0 50.0
SMBJ7.5A KP SMBJ7.5CA AP 8.33 9.58 1.0 7.5 100 12.9 46.5
SMBJ8.0A KR SMBJ8.0CA AR 8.89 10.2 1.0 8.0 50 13.6 441
SMBJ8.5A KT SMBJ8.5CA AT 9.44 10.8 1.0 8.5 20 14.4 41.7
SMBJ9.0A KV SMBJ9.0CA AV 10.0 11.5 1.0 9.0 10 15.4 39.0
SMBJ10A KX SMBJ10CA AX 11.1 12.8 1.0 10 5.0 17.0 35.3
SMBJ11A Kz SMBJ11CA AZ 12.2 14.4 1.0 11 5.0 18.2 33.0
SMBJ12A LE SMBJ12CA BE 13.3 15.3 1.0 12 5.0 19.9 30.2
SMBJ13A LG SMBJ13CA BG 14.4 16.5 1.0 13 5.0 21.5 27.9
SMBJ14A LK SMBJ14CA BK 15.6 17.9 1.0 14 5.0 23.2 25.8
SMBJ15A LM SMBJ15CA BM 16.7 19.2 1.0 15 5.0 24.4 24.0
SMBJ16A LP SMBJ16CA BP 17.8 20.5 1.0 16 5.0 26.0 23.1
SMBJ17A LR SMBJ17CA BR 18.9 21.7 1.0 17 5.0 27.6 21.7
SMBJ18A LT SMBJ18CA BT 20.0 23.3 1.0 18 5.0 29.2 20.5
SMBJ20A LV SMBJ20CA BV 22.2 25.5 1.0 20 5.0 32.4 18.5
SMBJ22A LX SMBJ22CA BX 24.4 28.0 1.0 22 5.0 35.5 16.9
SMBJ24A LZ SMBJ24CA BZ 26.7 30.7 1.0 24 5.0 38.9 15.4
SMBJ26A ME SMBJ26CA CE 28.9 32.2 1.0 26 5.0 421 14.2
SMBJ28A MG SMBJ28CA CG 31.1 35.8 1.0 28 5.0 45.4 13.2
SMBJ30A MK SMBJ30CA CK 33.3 38.3 1.0 30 5.0 48.4 12.4
SMBJ33A MM SMBJ33CA CM 36.7 42.2 1.0 33 5.0 53.3 11.3
SMBJ36A MP SMBJ36CA CP 40 46.0 1.0 36 5.0 58.1 10.3
SMBJ40A MR SMBJ40CA CR 44.4 511 1.0 40 5.0 64.5 9.3
SMBJ43A MT SMBJ43CA CT 47.8 54.9 1.0 43 5.0 69.4 8.6
SMBJ45A MV SMBJ45CA Ccv 50 57.5 1.0 45 5.0 72.7 8.3
SMBJ48A MX SMBJ48CA CX 53.3 61.3 1.0 48 5.0 77.4 7.7
SMBJ51A MZ SMBJ51CA (64 56.7 65.2 1.0 51 5.0 82.4 7.3
SMBJ54A NE SMBJ54CA DE 60 69 1.0 54 5.0 87.1 6.9
SMBJ58A NG SMBJ58CA DG 64.4 74.6 1.0 58 5.0 93.6 6.4
SMBJ60A NK SMBJ60CA DK 66.7 76.7 1.0 60 5.0 96.8 6.2
SMBJ64A NM SMBJ64CA DM 711 81.8 1.0 64 5.0 103 5.8
SMBJ70A NP SMBJ70CA DP 77.8 89.5 1.0 70 5.0 113 5.3
SMBJ75A NR SMBJ75CA DR 83.3 95.8 1.0 75 5.0 121 4.9
SMBJ78A NT SMBJ78CA DT 86.7 99.7 1.0 78 5.0 126 4.7
SMBJ85A NV SMBJ85CA DV 94.4 109 1.0 85 5.0 137 4.4
= SMBJ90A NX SMBJ90CA DX 100 116 1.0 90 5.0 146 41
W& SMBJ100A NZ SMBJ100CA DZ 111 128 1.0 100 5.0 162 3.7
o3 SMBJ110A PE SMBJ110CA EE 122 140 1.0 110 5.0 177 3.4
{:L SMBJ120A PG SMBJ120CA EG 133 153 1.0 120 5.0 193 3.1
SMBJ130A PK SMBJ130CA EK 144 165 1.0 130 5.0 209 2.9
SMBJ150A PM SMBJ150CA EM 167 192 1.0 150 5.0 243 2.5
SMBJ160A PP SMBJ160CA EP 178 205 1.0 160 5.0 259 2.3
SMBJ170A PR SMBJ170CA ER 189 218 1.0 170 5.0 275 2.2
Notes:

1. Suffix ‘A’ denotes a 5 % tolerance unidirectional device.
2. Suffix ‘CA’ denotes a 5 % tolerance bidirectional device.

3. For bidirectional devices with a Vg of 10 volts or less, the IR limit is double.
4. For unidirectional devices with a Vg max. of 3.5 V at an Ig of 35 A, 0.5 Sine
Wave of 8.3 ms Pulse Width.

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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SMCJ Transient Voltage Suppressor Diode Series
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Products Series

Electrical Characteristics (@ Tp = 25 °C Unless Otherwise Noted)

Working | Maximum | Maximum Maximum
Unidirectional Device Bidirectional Device Breakdown Voltage Peak Reverse Reverse Reverse
VgR (Volts) Reverse | Leakage Voltage Surge
Voltage | @ Vgwm @ lgsm Current
ler::er M:fk?ng N:rflrl;ter M:fk?ng Min. | Max. | @Iy (mA) (\(IF:)‘“?) IR (A) | VRsm (Volts) [Irsm (Amps)

SMCJ5.0A GDE SMCJ5.0CA BDE 6.4 7.23 10 5 1000 9.2 163
SMCJ6.0A GDG SMCJ6.0CA BDG 6.67 7.67 10 6 1000 10.3 145.6
SMCJ6.5A GDK SMCJ6.5CA BDK 7.22 8.3 10 6.5 500 11.2 133.9
SMCJ7.0A GDM SMCJ7.0CA BDM 7.78 8.95 10 7 200 12 125
SMCJ7.5A GDP SMCJ7.5CA BDP 8.33 9.58 1 7.5 100 12.9 116.3
SMCJ8.0A GDR SMCJ8.0CA BDR 8.89 10.2 1 8 50 13.6 110.3
SMCJ8.5A GDT SMCJ8.5CA BDT 9.44 10.8 1 8.5 20 14.4 104.2
SMCJ9.0A GDV SMCJ9.0CA BDV 10 11.5 1 9 10 15.4 97.4
SMCJ10A GDX SMCJ10CA BDX 11.1 12.8 1 10 5 17 88.2
SMCJ11A GDZ SMCJ11CA BDZ 12.2 14.4 1 11 5 18.2 82.4
SMCJ12A GEE SMCJ12CA BEE 13.3 15.3 1 12 5 19.9 75.3
SMCJ13A GEG SMCJ13CA BEG 14.4 16.5 1 13 5 21.5 69.7
SMCJ14A GEK SMCJ14CA BEK 15.6 17.9 1 14 5 23.2 64.7
SMCJ15A GEM SMCJ15CA BEM 16.7 19.2 1 15 5 24.4 61.5
SMCJ16A GEP SMCJ16CA BEP 17.8 20.5 1 16 5 26 57.7
SMCJ17A GER SMCJ17CA BER 18.9 21.7 1 17 5 27.6 53.3
SMCJ18A GET SMCJ18CA BET 20 23.3 1 18 5 29.2 51.4
SMCJ20A GEV SMCJ20CA BEV 22.2 25.5 1 20 5 32.4 46.3
SMCJ22A GEX SMCJ22CA BEX 24.4 28 1 22 5 35.5 42.2
SMCJ24A GEZ SMCJ24CA BEZ 26.7 30.7 1 24 5 38.9 38.6
SMCJ26A GFE SMCJ26CA BFE 28.9 32.2 1 26 5 421 35.6
SMCJ28A GFG SMCJ28CA BFG 31.1 35.8 1 28 5 45.4 33
SMCJ30A GFK SMCJ30CA BFK 33.3 38.3 1 30 5 48.4 31
SMCJ33A GFM SMCJ33CA BFM 36.7 42.2 1 33 5 53.3 28.1
SMCJ36A GFP SMCJ36CA BFP 40 46 1 36 5 58.1 25.8
SMCJ40A GFR SMCJ40CA BFR 44.4 51.1 1 40 5 64.5 23.3
SMCJ43A GFT SMCJ43CA BFT 47.8 54.9 1 43 5 69.4 21.6
SMCJ45A GFV SMCJ45CA BFV 50 57.5 1 45 5 72.7 20.6
SMCJ48A GFX SMCJ48CA BFX 53.3 61.3 1 48 5 77.4 19.4
SMCJ51A GFz SMCJ51CA BFZ 56.7 65.2 1 51 5 82.4 18.2
SMCJ54A GGE SMCJ54CA BGE 60 69 1 54 5 87.1 17.2
SMCJ58A GGG SMCJ58CA BGG 64.4 74.6 1 58 5 93.6 16
SMCJ60A GGK SMCJ60CA BGK 66.7 76.7 1 60 5 96.8 15.5
SMCJ64A GGM SMCJ64CA BGM 714 81.8 1 64 5 103 14.6
SMCJ70A GGP SMCJ70CA BGP 77.8 89.5 1 70 5 113 13.3
SMCJ75A GGR SMCJ75CA BGR 83.3 95.8 1 75 5 121 12.4
SMCJ78A GGT SMCJ78CA BGT 86.7 99.7 1 78 5 126 11.4
SMCJ85A GGV SMCJ85CA BGV 94.4 | 108.2 1 85 5 137 10.4
SMCJ90A GGX SMCJ90CA BGX 100 115.5 1 90 5 146 10.3 \H'
SMCJ100A GGZ SMCJ100CA BGZ 111 128 1 100 5 162 9.3 a0
SMCJ110A GHE SMCJ110CA BHE 122 140 1 110 5 177 8.4 N
SMCJ120A GHG SMCJ120CA BHG 133 153 1 120 5 193 7.9 =
SMCJ130A GHK SMCJ130CA BHK 144 165 1 130 5 209 7.2
SMCJ150A GHM SMCJ150CA BHM 167 192 1 150 5 243 6.2
SMCJ160A GHP SMCJ160CA BHP 178 205 1 160 5 259 5.8
SMCJ170A GHR SMCJ170CA BHR 189 217.5 1 170 5 275 5.5

Notes:

1. Suffix ‘A’ denotes a 5 % tolerance unidirectional device.

3. For bidirectional devices with a Vg of 10 volts or less, the IR limit is double.

2. Suffix ‘CA’ denotes a 5 % tolerance bidirectional device. 4. For unidirectional devices with a Vg max. of 3.5 V at an Ig of 35 A, 0.5 Sine

Wave of 8.3 ms Pulse Width.

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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Products Series

SMLJ Transient Voltage Suppressor Diode Series

Electrical Characteristics (@ Tp = 25 °C Unless Otherwise Noted)

Working | Maximum | Maximum Maximum
Unidirectional Device Bidirectional Device Breakdown Voltage Peak Reverse Reverse Reverse
VgR (Volts) Reverse | Leakage Voltage Surge
Voltage | @ VRwm @ Igsm Current
Ntlx:’:'nll;ter M:fk?ng N::\'I;ter M:fk?ng Min. | Max. | @Iy (mA) XIF:)“\tIg)I IR (A) | VRsm (Volts) [ Irgm (Amps)

SMLJ5.0A HDE SMLJ5.0CA IDE 6.40 7.82 10 5 1000 9.2 326.00
SMLJ6.0A HDG SMLJ6.0CA IDG 6.67 8.15 10 6 1000 10.3 291.30
SMLJ6.5A HDK SMLJ6.5CA IDK 7.22 7.98 10 6.5 500 11.2 267.90
SMLJ7.0A HDM SMLJ7.0CA IDM 7.78 8.60 10 7 200 12 250.00
SMLJ7.5A HDP SMLJ7.5CA IDP 8.33 9.21 1 7.5 100 12.9 232.60
SMLJ8.0A HDR SMLJ8.0CA IDR 8.89 9.83 1 8 50 13.6 220.60
SMLJ8.5A HDT SMLJ8.5CA IDT 9.44 | 10.43 1 8.5 25 14.4 208.40
SMLJ9.0A HDV SMLJ9.0CA IDV 10.00 | 11.05 1 9 10 15.4 194.80
SMLJ10A HDX SMLJ10CA IDX 11.10 | 12.27 1 10 5 17 176.40
SMLJ11A HDZ SMLJ11CA IDZ 12.20 | 13.50 1 11 5 18.2 164.80
SMLJ12A HEE SMLJ12CA IEE 13.30 | 14.70 1 12 5 19.9 150.60
SMLJ13A HEG SMLJ13CA IEG 14.40 | 15.90 1 13 5 21.5 139.40
SMLJ14A HEK SMLJ14CA IEK 15.60 | 17.20 1 14 5 23.2 129.40
SMLJ15A HEM SMLJ15CA IEM 16.70 | 18.50 1 15 5 24.4 123.00
SMLJ16A HEP SMLJ16CA IEP 17.80 | 19.70 1 16 5 26 115.40
SMLJ17A HER SMLJ17CA IER 18.90 | 20.90 1 17 5 27.6 106.60
SMLJ18A HET SMLJ18CA IET 20.00 | 22.10 1 18 5 29.2 102.80
SMLJ20A HEV SMLJ20CA IEV 22.20 | 24.50 1 20 5 32.4 92.60
SMLJ22A HEX SMLJ22CA IEX 24.40 | 27.00 1 22 5 35.5 84.40
SMLJ24A HEZ SMLJ24CA IEZ 26.70 | 29.50 1 24 5 38.9 77.20
SMLJ26A HFE SMLJ26CA IFE 28.90 | 31.90 1 26 5 421 71.20
SMLJ28A HFG SMLJ28CA IFG 31.10 | 34.40 1 28 5 45.4 66.00
SMLJ30A HFK SMLJ30CA IFK 33.30 | 36.80 1 30 5 48.4 62.00
SMLJ33A HFM SMLJ33CA IFM 36.70 | 40.60 1 33 5 53.3 56.20
SMLJ36A HFP SMLJ36CA IFP 40.00 | 44.20 1 36 5 58.1 51.60
SMLJ40A HFR SMLJ40CA IFR 44.40 | 49.10 1 40 5 64.5 46.40
SMLJ43A HFT SMLJ43CA IFT 47.80 | 52.80 1 43 5 69.4 43.20
SMLJ45A HFV SMLJ45CA IFV 50.00 | 55.30 1 45 5 72.7 41.20
SMLJ48A HFX SMLJ48CA IFX 53.30 | 58.90 1 48 5 77.4 38.80
SMLJ51A HFZ SMLJ51CA IFZ 56.70 | 62.70 1 51 5 82.4 36.40
SMLJ54A HGE SMLJ54CA IGE 60.00 | 66.30 1 54 5 87.1 34.40
SMLJ58A HGG SMLJ58CA IGG 64.40 | 71.20 1 58 5 93.6 32.00
SMLJ60A HGK SMLJ60CA IGK 66.70 | 73.70 1 60 5 96.8 31.00
SMLJ64A HGM SMLJB4CA IGM 71.10 | 78.60 1 64 5 103 29.20
SMLJ70A HGP SMLJ70CA IGP 77.80 | 86.00 1 70 5 113 26.60
SMLJ75A HGR SMLJ75CA IGR 83.30 | 92.10 1 75 5 121 24.80
SMLJ78A HGT SMLJ78CA IGT 86.70 | 95.80 1 78 5 126 22.80
SMLJ85A HGV SMLJ85CA IGV 94.40 | 104.30 1 85 5 137 20.80
= SMLJ90A HGX SMLJ90CA IGX 100.00 | 110.50 1 90 5 146 20.60
N SMLJ100A HGZ SMLJ100CA 1GZ 111.00 | 122.70 1 100 5 162 18.60
02 SMLJ110A HHE SMLJ110CA IHE 122.00 | 134.80 1 110 5 177 16.80
H\ SMLJ120A HHG SMLJ120CA IHG 133.00 | 147.00 1 120 5 193 15.60
SMLJ130A HHH SMLJ130CA IHH 144.00 | 159.20 1 130 5 209 14.40
SMLJ150A HHM SMLJ150CA IHM 167.00 | 184.60 1 150 5 243 12.40
SMLJ160A HHP SMLJ160CA IHP 178.00 | 196.70 1 160 5 259 11.60
SMLJ170A HHR SMLJ170CA IHR 189.00 | 208.90 1 170 5 275 11.00

Notes:

1. Suffix ‘A’ denotes a 5 % tolerance unidirectional device.

3. For bidirectional devices with a Vg of 10 volts or less, the IR limit is double.

2. Suffix ‘CA’ denotes a 5 % tolerance bidirectional device. 4. For unidirectional devices with a Vg max. of 3.5 V at an Ig of 35 A, 0.5 Sine

Wave of 8.3 ms Pulse Width.

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.

40



=ExRIl .
Products Series

(TVS) & Steering Diode Arrays

| @ Transient Voltage Suppressor

y Absolute Max. Rating (Ta=25°(C) Electrical Characterization (Ta =25°C)
Part Number ';izge' Vwm  Vbr lo Vimax. @lf Iymax. @Vy @V @F Schematic
(V) (V) (R) (V)  (mAd)  (uh) (mA) ( (V) (MHz)
(DSOT23-5R208 S0T23-6 20 07 12 5 1 5 0 1
\ (DSOT23-SR724 S0T23-6 20 07 12 5 1 5 3 0 1
(D143A-SR2.8 SOT-143A 28 30 30 10 10 1 28 | 45 | 0 1 [1 W
v (D143A-SR3.3 SOT-143A 33 35 30 10 10 1 33 | 45 | 0 1 X A A:
(D143A-SR0S SOT-143A 50 6.0 30 15 10 5 5 10 0 1 A &
(D143A-SR12 SOT-143A 120 133 30 15 10 1 121 0 1 LT 1
(D143A-SR70 SOT-143A 70 70 2% 15 1000 1 70 8 0 1
(DNBS16-SR720 NSOIC 16L 30 12 2 1000 0.02 2 3 0 1
(DNBS08-SR720 NSOIC 8L 30 12 2 1000 0.02 20 3 0 1
2DEA-2-Q24RLF QS0P 24L 12 0.015 15 12 10 12 3 0 1
2DTA-5-Q24RLF QS0P 24L 7 0.050 0.75 50 5 7 3 0 1
20TA-10-Q24RLF QS0P 24L 7 0.050 0.85 50 5 7 3 0 1

@ Transient Voltage Suppressor (TVS) Diode Arrays

Pk Absolute Max. Rating (Ta=25"C) Electrical Characterization (Ta = 25°()
Part Number Sizgé Viwm Vism Iysm Vpy min. @l¢ Cetyp @Vy @F Schematic
(V) (V) (R) (V) (mA) (pF) (V) (MHz)
CDDFN4-T05 DFN-4 5.0 12 2 6.0 1 105 0 1
(DSC706-T05C 5C70-6 50 12 9 6 1 60 0 1 o
DSC706-T12C 5C70-6 12 2338 42 133 1 35 0 1 il
(DSC706-T15C 5C70-6 15 333 3.0 16.7 1 25 0 1 7
(DSC706-T24C 5C70-6 % 55.5 18 26.7 1 20 0 1 B
(DSC706-0504F 5C70-6 50 250 50 6.0 1 19 0 1
(DSO0T23-103 SoT23 33 109 3 40 1 500 0 1
(DSO0T23-T05 SoT23 50 135 ) 6.0 1 350 0 1 S—
(DS0T23-T08 S0T23 8.0 169 34 85 1 250 0 1
(DS0T23-T12 SoT23 12 259 b} 133 1 150 0 1 4
DS0T23-T15 S0T23 15 30.0 17 16.7 1 100 0 1
(DSOT23-124 SoT23 % 490 12 26.7 1 88 0 1 "
(DS0T23-T36 50723 36 768 9 400 1 80 0 1
(DSOT23-T03C S0T23 33 109 3 40 1 300 0 1
(DSOT23-T05C S0T23 50 135 2 6.0 1 210 0 1 . o
(DSOT23-T08C S0T23 80 169 34 85 1 150 0 1
(DSOT23-T12C S0T23 12 259 27 133 1 90 0 1 [ £
(DSOT23-T15C S0T23 15 30.0 7 16.7 1 60 0 1 B
(DSOT23-T24C 50723 % 49.0 12 26.7 1 63 0 1 m op
(DSOT23-T36C 50123 36 768 9 400 1 60 0 1 3
(DSOT23-T03LC S0T23 33 109 3 40 1 5 0 1 &
(DSOT23-T05LC S0T23 50 135 2 6.0 1 5 0 1 il ol =
(DSOT23-T08LC S0T23 8.0 169 34 85 1 5 0 1 L L
(DSOT23-T121C S0T23 12 259 7 133 1 5 0 1
(DSOT23-T15LC S0T23 15 30.0 7 16.7 1 5 0 1
(DSOT23-T241C S0T23 % 490 12 2.7 1 5 0 1 v
(DSOT23-T36LC S0T23 36 768 9 400 1 5 0 1
(DSOT23-5LVU2.8 S0T23 28 7 30 30 1 25 0 1
(DSOT23-SM712 S0T23 7/12 30 30 75/133 1 75 0 1
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Products Series

@ Transient Voltage Suppressor (TVS) Diode Arrays

Absolute Max. Rating (Ta =25 "C) Electrical Characterization (Ta = 25 °C)
Part Number ';:(zge Viwm Vrsm Irsm Vppr min. f CGtyp VW F Schematic
(V) (V) (R) (V) (mA)  (pF) (V) (MHz)

(DS0T236-T05 501236 50 135 ) 6.0 1 70 0 1 Fer
(DS0T236-T12 50123 2 259 by 133 1 50 0 1 i L
DS0T236-T15 sor23 15 300 17 167 1 30 0 1 ] L

\ \ DSOT236T24 S0123 % 490 12 267 1 2 0 1 7
(DSOT236-T05C S0123 50 135 I 6.0 1 70 0 1 T S
DSOT236-T12C s0T23 12 259 7 133 1 50 0 1 1 L
SOT236-T15C so123 15 300 7 167 1 30 0 1 1
(DSOT236-T24C 0123 % 9.0 12 2%7 1 2% 0 1 i N
(DSOT23-SRVO5-4 | SOT23 50 15 30 6 1 35 0 1
CDNBS08-T03 8LNSOIC 30 109 s 33 1 800 0 1
CDNBS08-T05 8LNSOIC 50 135 ) 6.0 1 550 0 1
CDNBS08-T08 8LNSOIC 80 169 34 85 1 500 0 1
CDNBSO8-T12 8LNSOIC 12 29 7 133 1 185 0 1
CDNBSO8-T15 8LNSOIC 15 300 17 167 1 140 0 1
CDNBS08-T24 8LNSOIC % 490 12 267 1 88 0 1
CDNBS08-T36 8LNSOIC 36 768 9 400 1 80 0 1
CDNBS08-T03C 8LNSOIC 30 109 8 33 1 450 0 1
CDNBS08-T0SC 8LNSOIC 50 135 ) 60 1 308 0 1
CDNBS08-T08C 8LNSOIC 80 169 34 85 1 300 0 1
CDNBS08-T12C 8LNSOIC ) 259 27 133 1 105 0 1
CDNBS08-T15C 8LNSOIC 15 300 17 167 1 80 0 1
CDNBS08-T24C 8LNSOIC % 490 ) 267 1 50 0 1
CDNBS08-T36C 8LNSOIC 36 768 9 400 1 45 0 1
(DNBS08-PLC03-33 | BLNSOIC 30 1 50 33 1 8 0 1 [ﬁ]
(DNBSO8-PLC03-6 | BLNSOIC 6.0 2 100 68 1 8 0 1 .
(DNBSO8-SLVU2.8-4 | BLNSOIC 28 2 30 30 1 6 0 1 Eg:g
(DNBS08-5LVU2.8-8 | 8LNSOIC 28 17 30 30 1 6 0 1
(DNBSO08-SRDA3.3-4 | 8LNSOIC 30 109 8 40 1 15 0 1 o 5
(DNBSO08-SRDA05-4 | 8LNSOIC 50 135 1) 60 1 15 0 1
(DNBSO08-SRDAT2-4 | 8LNSOIC ) 259 27 133 1 15 0 1
(DNBSO08-SRDAT5-4 | 8LNSOIC 15 300 17 167 1 15 0 1 T
(DNBS08-SRDA3.3-6 | 8LNSOIC 30 109 83 40 1 15 0 1 E@
(DNBS08-SRDA05-6 | 8LNSOIC 50 135 0 60 1 15 0 1 |
(DNBS08-USB3B 8LNSOIC 33 129 37 40 1 15 0 1 Eﬁ
(DNBS08-USBGB 8LNSOIC 525 132 35 60 1 15 0 1 .
(DNBS16-T03 16LNSOIC 30 3 I 45 1 15 0 1
(DNBS16-T05 16LNSOIC 50 % 1) 6.0 1 15 0 1
CDNBS16-T08 16LNSOIC 80 2% 30 85 1 15 0 1 S
CONBS16-T12 16LNSOIC 12 3 i 133 1 15 0 1 E‘:‘:‘:‘:‘:‘:‘:‘
CONBS16-T15 16LNSOIC 15 39 15 167 1 15 0 1
CDNBS16-T24 16LNSOIC % 57 10 267 1 15 0 1
CDNBS16-T36 16LNSOIC 36 n 7 400 1 15 0 1
CDNBS16-T03C 16LNSOIC 30 3 ) 45 1 15 0 1
CDNBS16-T05C 16LNSOIC 50 2% 1) 6.0 1 15 0 1
CDNBS16-T08C 16LNSOIC 80 2% 30 85 1 15 0 1 Rponmoaoa
CDNBS16-T12C 16LNSOIC 2 33 N 133 1 15 0 1 E*zizizizizi izi
CONBST6-T15C 16LNSOIC 15 39 15 167 1 15 0 1 A
CDNBST16-T24C 16LNSOIC % 57 10 267 1 15 0 1
CDNBST16-T36C 16LNSOIC 36 n 7 400 1 15 0 1
CDNBST6-PLCO5-6 | 16L NSOIC 50 96 5 6.0 1 15 0 1
CDWBS16-PLCOT-6 | 16LWSOIC 6 16 200 8 1 50 0 1

=
S
0g
8
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Products Series

MOV-10DxxxK Series - Metal Oxide Varistor

Features

® High voltage rating ® Bidirectional
® Surge protection

® Agency recognition: R

® High current rating
® Fast response time

Applications

® Power supplies
® Telecom systems

® Power systems
® White goods / appliances

® Line voltage

General Information

® RoHS compliant*

Industry Standard Compliance

The MOV-10DxxxK Series of 10 mm radial leaded varistor devices protects ‘ Standard ‘ UL 1449
against overvoltage transients such as lightning, power contact and power ‘ File Number ‘ E313168
induction. The metal oxide varistors offer a choice of varistor voltages from

18 V to 820 V and Vymg voltages from 11 V to 510 V. Standard ITU-T K.20, K.21, K.45

MOV-10D201K
MOV-10D361K
MOV-10D391K

The devices have a high current handling, high energy absorption capability
and fast response times to protect against transient faults up to rated limits.

Will pass 600 V rms,

600 ohm, 1A, 0.2s,5
cycles, every 1 minute

MOV-10D431K condition.
Absolute Maximum Ratings (@ Tp = 25 °C Unless Otherwise Noted)
Parameter Symbol Min. Typ. Max. Unit
Operating Temperature TOPR -40 25 +85 ‘C
Storage Temperature TsTG -40 25 +125 ‘c
Rated Wattage Pw 0.40 Watt
Varistor Voltage Temperature Coefficient V1c 0 0.05 %/°C
Response Time Tr 10 25 ns
Varistor Voltage Tolerance Viol -10 10 %
Electrical Characteristics (@ Tp = 25 °C Unless Otherwise Noted)
Ma)\(l.otltt:n:r(n\l;;)us Voltage @ 1 mA DC (V) Voltage @ Class Current Mg:;;ﬁk E’:‘n::(g'y Max. Cap.
Bourns Part No. 9 (8/20 ys) (8/20 ys) W) (pF) |
Class Max. One
rm.s. d.c. Min. Nom. Max. Current Clamping Time 8/20 us 1kHz
(A) Voltage (V)
MOV-10D180K " 14 16 18 20 5 36 500 21 5600
MOV-10D220K 14 18 20 22 24 5 43 500 2.5 4250
MOV-10D270K 17 18 24 27 30 5 53 500 3.0 3700
MOV-10D330K 20 26 30 33 36 5 65 500 4.0 3000
MOV-10D390K 25 31 35 39 43 5 77 500 4.6 2400
MOV-10D470K 30 38 42 47 52 5 93 500 5.5 2100
MOV-10D560K 35 45 50 56 62 5 110 500 7.0 1800
MOV-10D680K 40 56 61 68 75 5 135 500 8.2 1500
MOV-10D820K 50 65 74 82 90 25 135 2500 12 1200
MOV-10D101K 60 85 90 100 110 25 165 2500 15 1000
MOV-10D121K 75 100 108 120 132 25 200 2500 18 830
MOV-10D151K 95 125 135 150 165 25 250 2500 22 670
MOV-10D181K 115 150 162 180 198 25 300 2500 27 560
MOV-10D201K 130 170 185 200 225 25 340 2500 30 500
MOV-10D221K 140 180 198 220 242 25 360 2500 32 450
MOV-10D241K 150 200 216 240 264 25 395 2500 35 420
MOV-10D271K 175 225 243 270 297 25 455 2500 40 370
MOV-10D301K 190 250 270 300 330 25 500 2500 40 330
MOV-10D331K 210 275 297 330 363 25 550 2500 43 300
MOV-10D361K 230 300 324 360 396 25 595 2500 47 280
MOV-10D391K 250 320 351 390 429 25 650 2500 60 260
MOV-10D431K 275 350 387 430 473 25 710 2500 65 230
MOV-10D471K 300 385 423 470 517 25 775 2500 70 210
MOV-10D511K 320 415 459 510 561 25 845 2500 70 200
MOV-10D561K 350 460 504 560 616 25 925 2500 70 180
MOV-10D621K 385 505 558 620 682 25 1025 2500 70 160
MOV-10D681K 420 560 612 680 748 25 1120 2500 70 150
MOV-10D751K 460 620 675 750 825 25 1240 2500 75 130
MOV-10D781K 480 640 702 780 858 25 1290 2500 80 130
MOV-10D821K 510 675 738 820 902 25 1355 2500 85 110

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011.
Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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Products Series

[ [ [
o)) MOV-14DxxxK Series - Metal Oxide Varistor
Features
® High voltage rating ® High current rating ® Bidirectional
® Surge protection ® Fast response time ® RoHS compliant*
® Agency recognition: RY
Applications
® Power supplies ® Power systems ® Line voltage
® Telecom systems ® White goods / appliances

General Information Industry Standard Compliance
The MOV-14DxxxK Series of 14 mm radial leaded varistor devices protects Standard UL 1449
against overvoltage transients such as lightning, power contact and power
induction. The metal oxide varistors offer a choice of varistor voltages from File Number E313168

18 V to 1800 V and Vymg voltages from 11 V to 1100 V.

The devices have a high current handling, high energy absorption capability
and fast response times to protect against transient faults up to rated limits.

Absolute Maximum Ratings (@ Tp = 25 °C Unless Otherwise Noted)

Parameter Symbol Min. Typ. Max. Unit
Operating Temperature TOPR -40 25 +85 °C
Storage Temperature TsTG -40 25 +125 ‘c
Rated Wattage Pw 0.60 Watt
Varistor Voltage Temperature Coefficient VT1C 0 0.1 0.05 % /°C
Response Time Tr 10 25 ns
Varistor Voltage Tolerance Viol -10 0 10 %
Electrical Characteristics (@ Tp = 25 °C Unless Otherwise Noted)
Max. Continuous Voltage @ 1 mA DC Voltage @ Class Current Mg:r;ﬁk E'\:::;v Max. Cap.
Voltage (V) V) { ) )
Bourns Part No. ClasstMax. 8/20 us () (pF
rm.s. d.c. Min. Nom. Max. Current Clamping .ﬁ:}i 8/20 us 1kHz
(A) Voltage (V)
OV-14D180l 1 14 16 18 20 10 36 1000 4.0 11100
OV-14D220! 14 18 20 22 24 10 43 1000 5.0 9100
OV-14D270! 17 22 24 27 30 10 53 1000 6.0 7400
OV-14D330l 20 26 30 33 36 10 65 1000 7.5 6100
OV-14D390 25 31 35 39 43 10 77 1000 8.6 5100
OV-14D470K 30 38 42 47 52 10 93 1000 10.0 4300
OV-14D560K 35 45 50 56 62 10 110 1000 1.0 3600
OV-14D680K 40 56 61 68 75 10 135 1000 14.0 2900
OV-14D820K 50 65 74 82 90 50 135 4500 22.0 2400
OV-14D101K 60 85 90 100 110 50 165 4500 28.0 2000
OV-14D121K 75 100 108 120 132 50 200 4500 32.0 1700
OV-14D151K 95 125 135 150 165 50 250 4500 40.0 1300
OV-14D181K 115 150 162 180 198 50 300 4500 50.0 1100
OV-14D201K 130 170 185 200 225 50 340 4500 57.0 1000
OV-14D221K 140 180 198 220 242 50 360 4500 60.0 900
OV-14D241K 150 200 216 240 264 50 395 4500 63.0 830
OV-14D271K 175 225 243 270 297 50 455 4500 70.0 740
OV-14D301K 190 250 270 300 330 50 500 4500 77.0 670
OV-14D331K 210 275 297 330 363 50 550 4500 85.0 610
OV-14D361K 230 300 324 360 396 50 595 4500 93.0 560
OV-14D391K 250 320 351 390 429 50 650 4500 100.0 510
E\‘ OV-14D431K 275 350 387 430 473 50 710 4500 115.0 460
> MOV-14D471K 300 385 423 470 517 50 775 4500 125.0 430
N‘\‘ OV-14D511 20 415 459 510 561 50 845 4500 5.0 90
DE OV-14D561K 50 460 504 560 616 50 925 4500 5.0 60
OV-14D621K 85 505 558 620 682 50 025 4500 5.0 20
‘H\ OV-14D681K 420 560 612 680 748 50 20 4500 30.0 90
OV-14D751K 460 15 675 750 825 50 40 4500 43.0 70
OV-14D781K 485 40 702 780 858 50 90 4500 48.0 60
OV-14D821K 510 70 738 820 902 50 355 4500 57.0 40
OV-14D9 550 45 819 910 1001 50 500 4500 75.0 20
OV-14D102K 625 825 900 1000 100 50 650 4500 90.0 00
OV-14D11 680 895 990 1100 210 50 815 4500 13.0 80
OV-14D152K 750 990 1080 1500 320 50 980 4500 37.0 50
OV-14D182K 1100 1465 1620 1800 980 50 2970 4500 337.0 00

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011.
Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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8) MOV-20DxxxK Series - Metal Oxide Varistor
Features
® High voltage rating ® High current rating ® Bidirectional
® Surge protection ® Fast response time ® RoHS compliant*
® Agency recognition: RY
Applications
® Power supplies ® Power systems ® Line voltage

® Telecom systems ® White goods / appliances

General Information Industry Standard Compliance
The. MOV-20DxxxK Serie§: of 20 mm rac.iial Ie.aded varistor devices protects Standard UL 1449
against overvoltage transients such as lightning, power contact and power
induction. The metal oxide varistors offer a choice of varistor voltages from File Number E313168

18 V to 1800 V and Vymg voltages from 11 V to 1100 V.

The devices have a high current handling, high energy absorption capability
and fast response times to protect against transient faults up to rated limits.

Absolute Maximum Ratings (@ Tp = 25 °C Unless Otherwise Noted)

Parameter Symbol Min. Typ. Max. Unit
Operating Temperature TOPR -40 25 +85 ‘c
Storage Temperature Tsta -40 25 +125 ‘c
Rated Wattage Pw 1.00 Watt
Varistor Voltage Temperature Coefficient VT1C 0 0.1 0.05 % /°C
Response Time Tr 10 25 ns
Varistor Voltage Tolerance Viol -10 0 10 %
Electrical Characteristics (@ Tp = 25 °C Unless Otherwise Noted)
Max. Continuous Voltage @ 1 mA DC Voltage @ Class Current Mg:;rz‘:k E'r\ln::(g.y Max. Cap.
Voltage (V) ) ) 3
Bourns Part No. c|ass(ﬂoj—s) Max. 8i20 us )] F
rm.s. d.c. Min. Nom. Max. Current Clamping 19i:12 8/20 us 1kHz
(A) Voltage (V)
OV-20D180 1 14 16 8 0 20 36 000 11.0 28500
OV-20D220 4 8 20 2 4 20 43 000 4.0 18500
OV-20D270 7 2 24 7 0 0 53 000 8.0 13000
OV-20D330 0 6 30 33 36 0 65 000 23.0 11500
OV-20D390 5 35 39 43 0 77 000 26.0 8500
MOV-20D470K 30 38 42 47 52 20 93 2000 33.0 7400
OV-20D560K 35 45 50 56 62 20 110 2000 41.0 6500
OV-20D680K 40 56 61 68 75 20 135 2000 46.0 5800
OV-20D820K 50 65 74 82 90 100 135 6500 38.0 4900
OV-20D101 60 85 90 100 110 100 65 6500 45.0 4000
OV-20D12 75 00 08 20 32 00 00 6500 55.0 3300
OV-20D15 95 25 35 50 65 00 50 6500 70.0 700
OV-20D18 115 50 62 80 98 00 300 6500 85.0 200
OV-20D20 130 70 85 00 25 00 340 6500 95.0 000
OV-20D221K 140 80 98 20 42 00 360 6500 100.0 800
OV-20D241K 150 200 216 240 264 100 395 6500 108.0 1650
OV-20D271K 175 225 243 270 297 100 455 6500 127.0 1500
OV-20D301K 190 250 270 300 330 100 500 6500 136.0 1300
OV-20D331K 210 275 297 330 363 100 550 6500 150.0 1200
OV-20D361 230 300 324 360 396 100 595 6500 163.0 1100
OV-20D391 250 320 351 390 429 00 650 6500 80.0 1000
OV-20D431 275 350 387 430 473 00 710 6500 90.0 930 \'H.
OV-20D471 300 385 423 470 517 00 775 6500 0.0 850 n,
OV-20D511 320 415 459 510 561 00 845 6500 0.0 780 :|:||:I
OV-20D561K 350 460 504 560 616 00 925 6500 0.0 710 .‘_N
OV-20D621K 385 505 558 620 682 100 1025 6500 220.0 650 %
OV-20D681K 420 560 612 680 748 100 1120 6500 220.0 600 ﬁ
OV-20D751K 460 615 675 750 825 100 1240 6500 230.0 530
OV-20D781K 485 640 702 780 858 100 1290 6500 255.0 510
OV-20D821K 510 670 738 820 902 00 355 6500 265.0 500
OV-20D91 550 745 819 910 001 00 500 6500 282.0 440
OV-20D102K 625 825 900 1000 100 00 650 6500 310.0 400
OV-20D11 680 895 990 1100 210 00 815 6500 342.0 360
OV-20D152K 750 990 1080 1500 320 00 980 6500 383.0 320
OV-20D182K 1100 1465 1620 1800 980 00 2970 6500 625.0 220

*RoHS Directive 2002/95/EC Jan. 27, 2003 including annex and RoHS Recast 2011/65/EU June 8, 2011.
Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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@ Bourns® TISP® Telecom Overvoltage Protectors

Product Selection Guide

FIXED VOLTAGE
TISP 1xxx TISP3xxx TISP4xxx TISP5xxx TISP7xxx
Dual Unidirectional Dual Bidirectional Single Bidirectional Single Unidirectional Trl‘pl.e Elgment
Bidirectional
Device Symbol
T R T R T R
412 Z#
G G : ! G

Applications

FmR

+ SLIC Linecard

* 3-Wire Ground + 2-Wire System

Backed Ringer
« Solid State Relay
* Surge Bars

+ ISDN Subset
* Modems

« Telephones

+ Fax Machines
+ xDSL

+ Set Top Boxes
* Surge Bars

« SLIC Linecard
-+ ISDN

+ 3-Wire Battery
Backed Ringer
* ISDN / Interwire

GATED (PROGRAMMABLE)

TISP6XXXX
TISPPBL3

Dual Programmable

K1 — K1

A —
G1,G2

A —

K2 —4 K2

TISP6NTP2x

Quad Programmable

K1 —1

]
|

)

G1,G2

i
Lt}

&
Ll

1

G3,G4

B
Ll

TISP8200M

Dual Programmable
Unidirectional
for Negative Polarity

Device Symbol

K1

G1

G2

TISP8201M

(Typically used as a complimentary pair)

Dual Programmable
Unidirectional
for Positive Polarity

Al

G1

G2

A2

Applications

+ SLIC Linecard + Dual SLIC Lines « POTS Linecard

» Ericsson PBL 3xx SLIC + Cable Modems « Dual Supply Ringing SLIC
+ ISDN Power Feeds
* Smart NT

+ Set Top Boxes

DECEMBER 2000 - REVISED OCTOBER 2001
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Bourns® TISP® Telecom Overvoltage Protectors

Bourns’ TISP’ Telecom Overvoltage Protectors
How To Order

TISP4 290 H 3 BJR

Device Configuration
Fixed Voltage:
1 = Dual Unidirectional
3 = Dual Bidirectional
4 = Single Bidirectional
5 = Single Unidirectional
7 = Triple Element Bidirectional
Programmable Voltage:
6,PBLx = Dual Programmable
6NTPx = Quad Programmable
8 = Dual Programmable Unidirectional

Protection Voltage V(gQ)
(Not applicable for programmable devices)

Surge Guarantee 10/1000

L= 30A
F=35A
M = 50A
H = 100A

Holding Current (Iy)

1 = 50mA
3 = 150 mA
4 = 225mA

Delivery Option

BJR* = SMBJ (DO-214AA) BOURNS'®
\ AJR* = SMAJ (DO-214AQ)
bsl,.eadlng = \H'
= pel
ol
W o = S0IC i
) e
. . The Americas:
: SL = Single In Line TEL +1-909 781-5500
: FAX +1-909 781-5700
bourns.com
DECEMBER 2000 - REVISED OCTOBER 2001
Specifications are subject to change without notice.
“Leading by Design” is a registered trademark of Bourns, Inc.
. “TISP” k of P I , Ltd., a B Ri P: T k Offi
*Supplied on tape and reel. . SoVRIGHTO 2001, SOURNS, IN. LITHO I S A 1P 1001 TMpIO14
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Appendix

7 @ Worldwide Telecom Standards

Customer Premises Central Office
& A—'P.
% Phone/FAX NID LineCard
= Network )
- - . Remote Access z
? @ | m (EP LineCard 8
ine
- ( il o fr— é
. 2 * ONT il LineCard
< Fiber
Fiber
| W w
L’l‘éen ”””””””” International
International ] -
USA ITU-T 0 & K.
None ITU-T 0
USA ITU-TKS
UsA GR-974-CORE
GR-974-CORE GR-1361-CORE USA
uuuuuuuuuuuuuuuuuuuu GR-1089-CORE
ITU-TK.21& UL 6
IEC 60950 International | —
ITU-T K.21 internal p
UsA UsA —
TIA-96! UsA GR-1089-CORE
5555555 GR-1089-CORE intra- International — intra-building
building ITU-TK.12 & K28 UsA
GR-1089-CORE
USA UL 60950 USA
GR-974-CORE GR-1089-CORE
GR-1361-CORE GR-1089-CORE intra-building
ggggggg Intra-building

Bourns products help telecom equipment comply with all these standards

7= Telcordia @ Bourns® Circuit Protection Products International Standards

(l’\i‘lg@

EC

ﬁ@ Standard (o{0)] OSP CPE CPE

GR 1089 “Port Type” 1 5 3&4 4

( ’ w ITU-T “K Series” K.20 K.45 K.21 K.21

YD/T “ 2009 Series” 950 950 993 993

s
s
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@ International Standards Surge

[rs ﬁ . [

IEC61000-4-5 (10/700 pis) IEC61000-4-5 (8/20 uis)

— KB HLURZ AN A TSR LA 2832k B T UM [ AR SVl i
FETT 23 AR B FL A DD R Bl

@ International Standards Electrostatic Discharge (ESD)

IEC61000-4-2
Contact Ar Current @30ns | Current @s0ns
Level Discharge (kV) Discharg rge (kV) Q) (A)
1 2 2 4 2
2 4 4 8 4
3 6 8 12 6
4 8 15 16 8

IR #4152 B BRI PR R 75 %
I 9 2 280, TR Ay L A PR T B JSC PR
o X AR A EL AR ik s

POEE S TP Qi GV 5 L eV Damaged Device, Destroyed Device, .

HIEIER, P AR s b 77 A The trace is aimost The discharge bored

B2 severed, causing through the layers of the
intermittent operation device

@ International Standards Electrical Fast Transients (EFT)

b Sx50ns
Power Supplies Interconnection Lines
Level Installation
Environment Voc (kV) Isc (A) Voc (kV) Isc (A)

1 Well Protected 0.5 10 0.25 5
Voltage 2 Protected 1 20 0.5 10
3 Industrial 2 40 1 20
4 Severe Indusrial 4 80 2 40

|_15ms ] |

300 ms

EM

SRR A I R A L . B B
IEC61000-4-4 Rf, ELEVE AR R A R R R . R
W (99 22 WA TG LTI )L T AR
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B KR, 10/350 ps
VRV PR, 8/20 ps
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time [us]

v BHEREY

T R
1 (kA) — T HLTR KL T, 10/350 ps

m
3
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E_
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-20 it JLEERS (ms)
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o M1 | [ —"
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sl
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Item Bourns P/N

1

CDSO0T236-0504LC

Application
USB/ HDMI/ DVI/ Ethernet

Feature
6V/4.7A, 6 pins, Protects 4 /O & 1 Vdd line, Cp<0.55 pF

CDSOT236-0504C

USB/ Ethernet

6V/5.5A, Protects 4 1/0 & 1 Vdd line, Cp<1.2 pF

2 CDDFN10-0524P USB/ HDMI/ DVI/ IEEE 1394 | 6V/3.8A, 10 pins, Cp<0.5 pF
3 CDDFN10-3304N Ethernet, T1/E1, DVI 3.3V/25A, 10 pins, Cp<4 pF, 450W
CDSOD323-TxxLC 350W, SOD323,Cp ~ 1pF
CDSOD323-TxxC 350W, SOD323,Cp ~ 3pF
4 XDSL/ RS485&232
CDSOD323-TxxC-DSL 350W, SOD323, Cp~3pF, ID @ VWM=1nA
CDSOD323-TxxSC 500W, SOD323,Cp ~ 500-50pF
CD143A-SR05LC 250W, 5V, SOT-143, Cp<3 pF
5 USB/ Ethernet/1394
CD143A-SR05 500W, 5V, SOT-143, Cp<10 pF
6 CDNBSO08-SLVU2.8-4 Ethernet 600W/30A,Cp<6pF, SO8, Protects 4 1/Os, 2.8V
7 CDDFN10-0506N USB 3.0 5V, 10 pins, Protects 6 1/Os, Cp<0.3 pF
8 CDSOT23-SM712 RS485 400W,Working peak reverse voltage 7V/12V, Cp<75pF,
9 CDSOT23-SRV05-4 USBY/ Ethernet/DVI 500W, 5V, SOT-23-6, Cp<3.5 pF
CG0402MLC-05LG
USB/ HDMI/ Eth t ChipGuard ESD, C ly 0.5 pF
10 | CGO603MLC—-05LE eme (e A ey

CG0603MLU-05E

Antenna Port Protection

ChipGuard ESD, Cp only 0.05pF

@ SMD Polymer PTC Resettable Fuses (W i B ¥k & {® B £2)

Bourns P/N b3 lhold® % sEE VmaxH [E 3E
MF-FSMF***X 0603 0.1A-0.5A 15V-6V
MF-PSMF***X 0805 0.1A-1.1A 15V-6V
MF-NSMF 1206 0.12A-2A 30V-6V
MF-USMF 1210 0.05A-1.75A 30V-6V
MF-MSMF 1812 0.1A-2.6A 60V-6V
MF-LSMF*=*X 2920 1.85A-3.0A 33V-6V
MF-SMDF 2018 0.55A-2.0A 60V—10V
MF-SMHT 2920 1.36A—1.6A 16V 3
MF-SM 3425 0.3A-3A 60V—-6V
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LSP Series

LSP Solution
«  With 1 LSP0600
protecting each LED
e 3 LEDs still active when
one goes open
o Small size
« Simple design

LSP0600

DC Supply

Source

Application Segments
High performance lighting applications

Source

il s

Appendix

SALES GUIDE

LED Shunt Protectors

LSP0900

DC Supply

o Most customers have an end

customer specification driving

high reliability

Source

« This is a straightforward concept

to sell improved reliability
« High reliability applications can
have more price elasticity

Pt 3%

LSP0900

Performance

Level

High

Solutions

No Shunt Protection Solution

« TVS diodes or no protection

« Entire string goes dark when an
LED goes open

o Even LEDs with integrated Zener
cannot handle the full current of
the LED string

LSP1300 LSP1800

DCSupply

Current
Source

LSP1800

DCSupply

Current
Source

LSP1800

- I
| A% [Gwal] !
[ Circuit :
[

]

/i

/i

Conventional
Solution

Application
Example

Transport lighting

. LSPxx00 across
trains, subway

1,2,3 0or4LEDs

carriages TVS diode fitted
across each LED
Lighting in mining LSP0600 per LED
LCD panel Each LED must be
pant driven individually or LSP0600
backlighting S
multiples in parallel
52

Cost drives level of bypass per
substring allowing balance of
protection and cost

Maximum protection and
maximum light output
is maintained

Bypass each LED for
maximum performance
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/Bl A LA B PR

A
Bourns 7t RS-485 AT ¥ s H F

TBU® HSP 1
435 LR PR R 7 PRI [ N
BOURNS TBU Fiifl 47" (HSP), BN — TV53

HHAE GDT FIPIAS TVS AR, ki
FILSE K RS - 485 12 L (AT bRifE . i
{1l BOURNS TBU It 7%, L4 1%
ZAEN) GDT, DAHHRAE i 55 Lk
fito Tl LAY B T RETE N RS - 485 Ji
1 BT 75 YR A3 KPR 220V A8 3 HY

©

bl
e v
D

£z

|

:

[

TBU” HSP 2

PRI R AT PCB BRI Figure I RS5-485 Evaluation Board Schematic
N
["BouRNS INC TUS1 E234156
RS485 EUALUATION BOARD ’— —~ -‘ 'isilé:!\? -
gl | S ouUT!
BRI  GoT1(~ 1N TBu! L Vel '@
® IN1 Al IN2 AN AR, - - M=
® OUTL Il OUT2 4% Rs-485 iiifr ® GND r—-—E-IGD 3 ¢ I_
3 ® GDT2 (ad\ TBU2 TUS4

IN2
08-2010-U2 l‘ I‘ o e

WiHER G A M RER Figure 2 RS-485 Evaluation Board Top Side Layout*

2
® TBU: 2 > TBU-CA065-200-WH 1] ]
—/™ TBU - DT 085 - 200 — WH {1t %%, Table 1 RS-485 Evaluation Board Bili of
® GDT: 2 XU 2031 GDT (GDT1 il [TPSN I ST | Qty. ‘ Description Reference

GDT2) A} 1 A~=3¥i 2030 GDT
(GDT3) 1%,

® TVS: 2 SMB TVS A (Tvs1
F1TVS2) mIH] 2 4~ SOT23 TVS —#¥K 3 SMBJ12CA 2 Single Bidirectional Line TVS 12V SMB TVS1,TVS2
BO(TVS3 I TVs4) i 1 4> TvS
TR (TVS5) AU,

1 TBU-CA065-200-WH 2 TBU®Single Bidirectional Line 650V 200mA  TBU® HSP 1, TBU® HSP 2
2 2031-23T-5M-RPLF 2 Single Line Fast-acting GDT 650V GDT1,GDT2
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Prevu_ | ] | Trig? Prevu | ]
T e T T T T T T T T T T \Hlﬁl\u\lllH||‘||||.||\|.||1|‘|H\’
. : ! ! . . i . | [ - ]
Ch1 Max ] Th1 Max
508V A 625V
hi L 1 Chd Max
E i C ] T.a4h
F ‘ 3 hd max E 1
E v 1 1748 ]
[ = R ; : : ; ; : T A || Pt Y N T :
Lo s s s v T v D s ciaad Do vt s T S v S b
Chl[ 200V M 200ns | A[ChT  J/~ 172V Ch1[ 200V M 200ns | Al Chl 32V
4 TO0AD 1.00A0
31.00% E040%
Ch 1: Surge generarar Thechm unie flowing the curent units Ch1: Surge generator The ohr unit folfowing the current units
Ch 2 Consumed current (TBU=HSP Trigger current] shown for Channel 4 (ie, ADhm) Ch2: Consumed current [TBU® HSP Trigger current] shaun for Channel £ fie. ADhm)
MNote: The noise generated by the GDT when it fires indicates that a5 0okms termination Note: The noise generated bythe GOT when it fres indicates thata S0 ohms termination
causes a ground bounce and is reflected in current was used internal © the oscilloscope causes aground baunceand & reflected icurrent wias used internal 1o theoscilloscope
measirementar the time the GOT device is triggered. i easirement at the time the GOT device is riggered,

Figure 5 Slew Rate 5 KVis

220V AT B RS I
SEKERER

+5v

+5v

3.3kQ

A TBU % * RS-4185

120Q

= PP AR iR

3.3kQ

GND

&
=
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RS485 #: USB #
B fipg A A

3 220V AT

B PLRAMEASHURIR, TR R8s, {6 RS485 fi N\ HLRIZ D FFFE] 220V,
H=0P SRR BTHE 220V, MR AL B WS E, 2R SV HIE, {3 RS4A85 54 ik TAE, RS485 fii A HL
FAih 220V, FRULE Ay B P TE .

& EPUE. WiOT 220V MU, BE L sV HLUE, i RS485 S TAE, B LA, B RS485 LRSI IEH .
1D % RS-485 JLANEAEAME W R AT DL LR, GEABAMERERIE0AT: —, AL B Ui AN AT HBH
L, AUGHE 33K BHRRBH, B uRdE 3.3K NRIHBH; =, A% 3.3K BRIHFH, B ik 3.3K FRIHIRL, I H. AL
B Jitt 2 )43 120 Q UCHC HEBH . )

BRI SRR TE v WG AR http://v.youku.com/v_show/id XMzAzMTgONDY4.html

%
& b TNk, W K, RiEsIA RS485 AL B Wi, I8 sv MR, ¥ Rs485 {5 TAE.
L 2
L 2

CHi== 10,810 M 2 nl i CH1== 188U
RS485 A. B 3t I ANHEAFAi] Hi B RS485 A+ B Uit [ AN ATAT LB
RS485 s AR, AL B Wiut iR E RS485 W AN AR, AL B Wy i R i I
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RS—485 ¥ 154 5 &

RSA485 A Ui % 3.3K - HHBH . B 32 3.3K Ty HiFH RSASS A S 3.3K L4 HipL. B S 3.3K T4 if
RS485 .03 LAERT, AL B Pt HL I RS48S SR T LI, AL B P LI

RS485 A Ui 3.3K - hr HiBH . B ¥ifid% 3.3K N hzHLBH RS485 A Jiiif% 3.3K L frHIBH . B ¥ifid% 3.3K Nz HLBH

A B ZIf]4% 120 Q UTFE HL B A, B ZIfl$% 120 Q UUTE LB

RS485 it TAEM, Ay B Mint i R % T RS485 W T AN LAEI, AL B Wi HE R
TRHR

TSRS AL, RS-485 5 A IES:, JoiIR. Bourns ) RS-485 (1) TBU {4475 %1l AR 11 220V AT i L3542

s
s




