HIGH POWER RATING

m_ 0.1W |STD
0.33W  |CRCW-HP
0.25W STD
m_ 0.75W CRCW-HP

TW STD
m_ 15W CRCW-HP

EXCELLENT PULSE PERFORMANCE

(W) Single pulse, 1 ps (1000 pulses)
1000
800
600
400
200

0
0402 0603 0805 1206

STD HECRCW-HP

www.vishay.com

0603 0805
58 % less

0402 CRCW

1206

SPACE-SAVING

Component count and board space

\@ HIGH POWER THICK FILM RESISTORS

HIGH POWER, PULSE-PROOF

75 % less
CRCW

0805-HP

CRCW-HP

@LZOB-HP

BE =

High Power, Pulse-Proof

1218 2010

~7

1210 2512

Automotive

ADVANCED THERMAL CYCLING

STD 0805 CRCWO0805-HP
1000 cycles 2000 cycles

L

Inventers

1E)

Drives

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

APPLICATIONS

o o

&

Industrial

Ry
DC/DC Converters

Battery Management

1G12475118-1909


http://www.vishay.com
https://www.vishay.com/ppg?20043

\@ TFPT SURFACE-MOUNT NI THIN FILM RTD

LINEAR POSITIVE TEMPERATURE COEFFICIENT ELEMENT

COMPLIANCE TO STANDARDS

e AEC-Q200 qualification

e ESD HBM 0.5 kV (0603);
1 kV (0805 / 1206)

© RoHS-compliant
e Halogen-free
o Whisker-tested per JEDEC® 22A121.01

MULTIPLE DESIGN TOOLS AVAILABLE

e [ Tspice® models with Monte Carlo tolerances (online)
e Cadence® PSpice models (online)
¢ VHDL-AMS models (on SystemVision®Cloud)

APPLICATIONS
TEMPERATURE SENSING / CONTROL / e LED current control e BLDC drivers
PROTECTION / COMPENSATION * Portable instrumention » Optoelectronics
SystemVision® Cloud syst'ems ' e Car infotainment
* Laser temperature regulator using Peltier TEC * Peltier cooling elements * Medical equipment

o CTA flow sensors

temp_ambient_2_1
tfpt_temperature
set_temperature
V_electronics

Cooling
Cold @
Heat l
L — TFPT0603
Power +0.5%

For Technical Questions: nlr@vishay.com
© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED IG12168156-1910

perature (°C)

Voltage (V)

C_Tem

k 1.0k 12k
Time (s)

www.vishay.com


http://www.vishay.com
http://www.vishay.com/doc?29171
http://www.vishay.com/doc?29162
https://www.systemvision.com/
https://www.systemvision.com/design/laser-temperature-regulator-using-peltier-tec-vishay-tfpt-temperature-sensor
mailto:nlr@vishay.com
http://www.vishay.com/ppg?33017

N A
VISHAY.

APPLICATIONS

¢ AC/DC and DC/DC converters

e L oad dump and DC-Link circuits
e Battery charging equipment

¢ \Welding equipment

e Motor drives

INRUSH CURRENT LIMIT / LOAD DUMP /
SAFE EMERGENCY DISCHARGE / PRE-CHARGE

Simulation on SystemVision® Cloud

www.vishay.com

PTCEL INRUSH CURRENT LIMITING THERMISTORS

THROUGH-HOLE HIGH ENERGY CERAMIC DISCS

SPECIAL FEATURES

e Up to 1000 V withstanding

e Up to 105 °C ambient temperature
e Self-protected against overheating

MULTIPLE DESIGN TOOLS AVAILABLE

e | Tspice® models available with Monte Carlo tolerances
(online)

¢ VHDL-AMS models available (live tunable design online
on SystemVision® Cloud website)

¢ 3D models available (online)

Extended Resistance vs Temperature Capability

100 000 000

R (Q)

10 000 000
1000 000
100 00

10 000
1000

100

10
-40 -10 20

For Technical Questions: nlr@vishay.com
© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED

2 sizes / RB,; = 60 Q to 500 O
Voltage: 500 V, to 1000 V,,
Energy: 150 J to 240 J (per PTC)

(°C)

50 80 110 140 170 200

1G12125097-1910


http://www.vishay.com
http://www.vishay.com/doc?29184
http://www.systemvision.com
http://www.vishay.com/doc?29172
https://www.systemvision.com/design/3-phase-ac-smps-ptc-network-protection-tripnon-trip
http://www.vishay.com/ppg?29165

7 CURRENT SENSE RESISTORS |INA

HIGH POWER DENSITY, LOW RESISTANCE NUTSHELL
POWER DENSITY (W/in?) vs APPLICATIONS

STANDARD POWER RATED SIZES BV AUTONOTVE -
0 @?X‘ METAL \Y ];9 .<. e
(O DRIVES
6 INDUSTRIAL u
U

WSK1216

N [ce]
R B
(o]

N
< gL
2=
=2

PS

SOLAR PROFESSIONAL
INVERTERS COMPUTERS
WSLF2512
AUTOMQOTIVE WSHP2818
GRADE
Exceeds AECQ200 Y )
FOOTPRINT BENEFIT
BENEFITS OF POWER METAL STRIP® I WSLF2512 Replace (2) N N ;’; e
high power 2512 =
¢ All-metal welded construction provides superior pulse tolerance . 2
o Extremely low resistance values; minimizes power loss and W wsk1216 4;?;:%2?]%-[(3 & 0.001
prevents parallel resistance elements p
* Low TCR; better temperature stability - WSHP2818 Flexible resistance
e Tight tolerance; improves measurement accuracy range and high 0.0001
e Laser trimmed; enables design flexibility Shown at actual size power capability 0 2 4 6 8 10
L WATTS (W) )

For Technical Questions: ww2bresistors@vishay.com

www.vishay.com © 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. MS7522-1803


mailto:ww2bresistors%40vishay.com?subject=Current%20Sense%20Resistors%20for%20Battery%20Management%20and%20Safety
http://www.vishay.com
http://www.vishay.com

viohay. FUSIBLE SAFETY WIREWOUND RESISTORS |IN A
SILENT + SAFE FUSING, SURGE HANDLING UP TO 6 KV NUTSHELL

KEY APPLICATIONS IN ALTERNATIVE
ENERGY, CONSUMER, AND INDUSTRIAL

Energy Meters

Gas Meters

Washing Machines

Fusible
Safety Fusible

Safety

Wirewound
Resistor

SAFE + SILENT FUSING
Power Supplies
Vishay’s
Competitor AC-CS
FOOTPRINT
AC-CS OPTIONS AC01-CS ACO03-CS AC05-CS
RATED POWER,  SURGE VOLTAGE FUSING TIME OHMIC RANGE  DIAMETER  LENGTH ' . ‘
P, MAX.
AC01-CS 1AW 07kVto32ky | < 32\;;‘:);?10 Wl 3001000,5% | 5mm | 11mm I I
AC03-CS 3W 2 KV 10 4 kV < zgv‘z Iﬁ)raff W l470t01000,5%| 6mm | 13mm
4KV (10Q10200Q) | <45sfor 100 W Shown at actual size
AC05-CS SW 6 kV (22 Q to 100 Q) overload JOEL o T L5 107 [ (when viewed or printed at 100 %)

Detailed datasheet: www.vishay.com/doc?28909

For Technical Questions: ww1iresistors@vishay.com
www.vishay.com © 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. MS7440-1710



mailto:ww1resistors%40vishay.com?subject=Fusible%20Safety%20Wirewound%20Resistors
http://www.vishay.com
http://www.vishay.com/doc?28909
http://www.vishay.com

HIGHEST PULSE CAPABILITY FOR
SMD FILM RESISTORS

Thin Film
100 W MEeLF 0204

0204
L

Carbon Film
450 W MELF 0204

Case Size

Thin Film
230w MELF 0207

Carbon Film
MELF 0207

LARGEST EFFECTIVE RESISTIVE AREA
for highest pulse handling capability

o=
.’3/\

Case Size
0207

www.vishay.com

\@ CARBON FILM MELF RESISTORS |INA

HIGH PULSE LOAD CAPABILITY

CMB 0207

CMA 0204

o

CARBON FILM
highest melting point of all elements

3700 °C = || Carbon

Thin Film

oC —
1400°C Metal Alloy

For Technical Questions: melf@vishay.com
© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

>
A,
YIse | oad cres

NUTSHELL

SURGE VOLTAGE CAPABILITY

k | —

4 kv

2kv

0204 0204 0207 0207

Thin Film Carbon Film Thin Film Carbon Film
MELF MELF MELF MELF
SIZE COMPARISON
MELF size = Chip size
0204 = = = 1206

0207 = W = 2512

APPLICATIONS
INVERTERS VOPROTECTION  SMART METERS

MS7485-1711


mailto:melf%40vishay.com?subject=Carbon%20Film%20MELF%20Resistors
http://www.vishay.com
http://www.vishay.com

@ HIGH POWER THIN FILM RESISTORS | INA

EXCELLENT STABILITY IN HIGH POWER APPLICATIONS NUTSHELL

SUPERIOR POWER RATING EXCELLENT LONG-TERM STABILITY
At Increased Power Rating
Size MCU 0805 HP T
0805
Standard
o1z W 0805 Type Standard
Type
MCT 0603 HP
Size |
0603 Standard
0603 Type
O 2 (y Maximum resistance
MCS 0402 HP . 0 drift after 1000 h
Size |
0402
Standard
LIS 0402 Type

APPLICATIONS Ei’ﬁséﬁf

SPACE SAVING ..l
Component Count and Board Space for 0.2 W Rated Power
1 x standard 0805 type AUTOMOTIVE DRIVES
S T 1xMCS 0402 HP 3 x standard 0402 type 1 x MCS 0402 HP
: :62% T R R Trmwm T
1 |Lessli: :i:i: :Less:i:
: '_>| 1 I I | 1 1 1 TRy
1 oo oo o | SEESSESSE S e——— | oo o e o
P .. DC/DC
CONVERTERS INVERTERS

For Technical Questions: thinfilmchip@vishay.com
www.vishay.com © 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7500-17xx


thinfilmchip@vishay.com
http://www.vishay.com
http://www.vishay.com

@ RESISTOR ARRAYS

TOLERANCE
Absolute Tol Relative Tolerance
solute iolerance (Matching)
Resistance Resistance
A Change A Change
+01% [ - x T R S B
¢ +0.05 %

ACAS 0606

-0.1 %__I ________ 01% |

ACAS 0612

TEMPERATURE COEFFICIENT APPLICATIONS
Absolute TCR Relative TCR (Tracking) Vin Vin Vour
Resistance Resistance ! R
Change o out
o § R
/\c,?")’ ’ R-
< o\\\\z L
w =
""""""""""""" > VOLTAGE DIVIDER  FEEDBACK LOOP

T(°C) 20 T(°C)

Possible TCR Relative TCR: ﬁ .
Behavior + 5 ppm/K =
AUTOMOTIVE DC/DC MEASUREMENT
CONVERTERS EQUIPMENT

For Technical Questions: thinfilmarray@vishay.com
© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

www.vishay.com

INA

WHEREVER A STABLE RESISTANCE RATIO IS REQUIRED | NUTSHELL

THERMAL COUPLING

EQUIVALENT AGING DRIFT
Divider Ratio Stability: Aging Over Lifetime

A

0.1%

- O

2 =

s s Discrete Thin Film Chip Resistors

w o

[ —

O

25

== . .

Thin Film Array Elements on Same Chip
0.02 % ﬁ
>
Time 20000 h

VMN-MS7433-1710


mailto:thinfilmarray%40vishay.com?subject=Resistor%20Arrays
http://www.vishay.com
http://www.vishay.com

POWER DENSITY

~
G
S

M standard [ WSLP

™
=1
=1

=
@
S

Power Density (W/in?)

«
=)

o

0603 0805 0805-18 1206 2010

2512 2726 3921 4026 5931

Case Size in Watts

Power Metal Strip®

Advantages Over
Thick Film

¢ Pulse performance

e Better temperature
derating

e Superior temperature
stability (down to 75 ppm)

e | ow thermal EMF
(3 pv/eC)

¢ RoHS-compliant without

exemption

Power Metal Strip®
Advantages Over
Thin Film

e High power (up to 10 W)
¢ Not ESD sensitive

e Lower solder joint stress|
e Pulse performance

Power Metal Strip® Advantages

Over Commercial Foil
¢ Pulse performance

7 CURRENT SENSE RESISTORS | INA

HIGH POWER, LOW RESISTANCE

High Power Kelvin 4-Terminal Connection

Standard Size Small Size

A .
Wer petal SKWP

APPLICATIONS

NUTSHELL

NETWORK
INFRASTRUCTURE

AMS
(AVIONICS,
MILITARY, AND
SPACE)

USED FOR
HIGH-END
GRAPHICS

Q-(l‘ :
£ <[
3 |8
4@’ INDUSTRIAL =
A Lo
\ :

(-

CARDS

FOOTPRINT
Shown at actual size

0603 0805 1206 2010
- [ . -

2512 2816 2726 3637

Multiple Package Sizes (0603 to 5931)
A

\ 5031 (5W)
2816 2512
ﬁze 3w w 0w
3921 i 2010
W) L 05w 0805

3637 poon W 0425
Q. (3W) 2726 } 1 ! 1020 (e
1 ! 1
.

e Low CTE mismatch with PCB
e Low resistance (down to 0.2 mQ) 3921 4026 5931

high Board Space Consumption low

ww2bresistors@vishay.com

www.vishay.com * WSL Series Only

© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7248-1702


http://www.vishay.com

POWER DENSITY

Power Density (W/in?)

Case Size in Watts

Power Metal Strip®
Advantages Over
Thick Film

e Pulse performance

o Better temperature
derating

e Superior temperature
stability (down to 75 ppm)

e Low thermal EMF
(3 pv/°C)

e RoHS-compliant without
exemption

Power Metal Strip®

Advantages Over
Thin Film

¢ High power (up to 5 W)
¢ Not ESD sensitive

e Lower solder joint
stress

e Pulse performance

Power Metal Strip® Advantages
Over Commercial Foil
e Pulse performance

e Low CTE mismatch with PCB
e Low resistance (down to 0.2 mQ)

www.vishay.com

6

High Power Small Size

Standard Size Side Terminated  Kelvin 4-Terminal

Connection

” . @
Wer Metal SYW®
FOOTPRINT
Shown at actual size
0603 0805 0612 1206 1020'

2010 2512 2816 2726 3637
3921 4026 5931

© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

* Reverse geometry,
long-side terminations

7 CURRENT SENSE RESISTORS |INA

HIGH POWER, LOW RESISTANCE

NUTSHELL

APPLICATIONS M

Zd--L,

NETWORK
INFRASTRUCTURE

<o)
G i
\INDUSTRIAL E (A\¢|\0MNISCS
\ MILITARY, AND
SPACE
O ’
(]

USED FOR
HIGH-END
GRAPHICS

CARDS

Multiple Package Sizes (0603 to 5931)
A

\ 5931 (5 W)
2816 2512
4026 (3 W) ew) (W)
3921 ' 12010
(3W) 0 0805

! 1 05W)
3637 o By
Q\ (3W) 2726 | 11020 (0125w

high Board Space Consumption low

ww2bresistors@vishay.com

VMN-MS7217-1608



http://www.vishay.com

7 MELF RESISTORS |INA

FoR PULSE LOAD APPLICATIONS | NUTSHELL

SUPERIOR PULSE CAPABILITY EXCELLENT LONG TERM STABILITY
sellow  Goes 10 4
s Thin Film

_. 190W wetF o102 8 = Thick Film Chip Resistor

T N < =
| Xt 2=
g = PR S Thin Film MELF Resistor

| ! 0.02 »

. Time 1000 h
LARGEST EFFECTIVE RESISTIVE AREA MIMB 0207 & SMM0207
for highest pulse handling capability o0 @
MMA 0204 & SMM0204 S HIGH VOLTAGE OPERATION 1000V
MMU 0102 & SMM0102 (\QKS . S
Y e

1206 0204 0207
Thick Film Chip  Thin Film MELF Thlck FIIm Chip  Thin Film MELF

RESISTANCE RANGE AVAILABILITY APPLICATIONS

MELF i SIZE COMPARISON ~',
0, |
5 ppm/K 0.05 % MELF size = Chip size ¢ ‘ :._LQ
MELF L
00 25 ppm/K 0.1 % Mo 0102= = =0805 - iy
0.220 MELF 15 MQ 0204= = =1206 Solar Inverters Inverter ~ Smart Meter Electric and
50 ppm/K 1 % 0207=ME=2512 Hybrid Vehicles

Precision

Thick Fil (FEV / HEV)

IC Im

100 ppm/K 1 % 10M0

RGSIStanCB (Q) melf@vishay.com

www.vishay.com © 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7264-1703
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Abs. % AR

www.vishay.com

STANDARD _
RESISTORS —

@

6 STANDARD resistors
rated @ 500 V each

1
0.8
0.6
0.4
2

0
0

Life

7 CRHV / CRMV / CRMA" SERIES | IN A

HIGH VOLTAGE THICK FILM RESISTORS

1 CRxV

MEANS MORE
BOARD SPACE

S & §
1 CRHV2512
resistor rated

@ 3000V

High Temp. Low Temp. Resistance Moisture TCR
Exposure  Operation to Bonding Resistance (% /°C x 50)
Exposure

Il CRMV / CRMA* / CRHV I Competition

© 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED

NUTSHELL

VOLTAGE HANDLING
3000
2500
2000
1500
LEb Ik
500
"I 1. II I
1206 1210 2010 2510 2512
Il CRHV / CRMA* [ CRMV I STANDARDCHIPS M/D 55342
APPLICATIONS

fr'@)
o %

TELECOMMUNICATION

=

/USTRIAL CONSUMER
N '0@0‘

(-

AMS
(AVIONICS,
MILITARY, AND
SPACE)

FOOTPRINT
Shown at actual size

1206 1210 2010 2510 2512
™ || [ [ |

¢ Design flexibility with multiple termination
configurations and materials including
non-magnetic allow design flexibility

e Available as chip divider also — CDHV and
CDMV respectively

* CRMA is the AEC-Q200 version of CRMV

telresistors@vishay.com

MS7221-1801


mailto:te1resistors%40vishay.com?subject=CRHV%20/%20CRMV
http://www.vishay.com
http://www.vishay.com

TO-247, TO-220, DPAK, and D?PAK

ENERGY CURVE: D2TO VS. COMPETITOR

= vishay
> 10 2.6
> /
2 1 D2TO
w0060y ~, | — -~ <035
17 times / /
more .
power 001 Competitor COMPETITION
0.001
0.004
0.00011

E-06 1.E-05 1.E-04 1.E-03 1.E-02 1.E-01
Pulse Width (s)

PROVEN QUALITY

With PPAP available (&%

LTO 100
LTO 150

4~ yriying the main EV / HEV

eamses) Manufacturers

NON-INDUCTIVE

w Widest O range

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

AEC-Q200 RESISTORS
¢ LTO100/LTO 150

e D2T020 / D2TO35
e DTO25 / DTO35

www.vishay.com

\@ THICK FILM MEDIUM POWER RESISTORS

SPACE SAVING
% Fewer components on PCB

Can replace 5 to 20 chip resistors

1206 D2T035 DT025
T

i N
T

T
APPLICATIONS
AMS INDUSTRIAL AUTOMOTIVE

by T

ADVANTAGES

e High energy ratings for harsh pulses
upto60J/0.1s
AND

e High power for long precharge /
discharge up to 150 W at 45 °C
AND

e High dielectric strength for protection up
to 3000V,

sferfixedresistors@vishay.com

MS7238-1909


mailto:sferfixedresistors%40vishay.com%0D?subject=
http://www.vishay.com
https://www.vishay.com/search?query=RTo&searchChoice=part
https://www.vishay.com/search?query=RTo&searchChoice=part
https://www.vishay.com/search?query=RTo&searchChoice=part
https://www.vishay.com/search?query=DTO&searchChoice=part
https://www.vishay.com/search?query=DTO&searchChoice=part
https://www.vishay.com/search?query=DTO&searchChoice=part
https://www.vishay.com/search?query=D2to&searchChoice=part
https://www.vishay.com/search?query=D2to&searchChoice=part
https://www.vishay.com/search?query=D2to&searchChoice=part
https://www.vishay.com/search?query=D2to&searchChoice=part
https://www.vishay.com/search?query=LTO&searchChoice=part
https://www.vishay.com/search?query=LTO&searchChoice=part
https://www.vishay.com/search?query=LTO&searchChoice=part

750 W 750 W
60
. 370
Footprint (U —
Weight 100 g 1400 g
Case Temp 70 °C 450 °C
I6[WeELEN Non-inductive Inductive
FEEENEEN 0.3 O to 1 MQ 8.2 0 t0 60 kO

DICIERG  Up to 12 kV Not Insulated

Partial
Discharge

<5pC > 1000 pC

@ CUSTOM FRIENDLY

e Specific terminals (size and diameter M4 - M5)

e Terminals with leads

e Possibility of two or three resistors in the same case
(RCEC 400, RCEC 850)

¢ Creeping and clearance distances (HV version)

e Assemblies (resistors mounted on heatsink)

www.vishay.com

\@ THICK FILM POWER RESISTORS | INA

HIGH POWER, COMPACT THICK FILM RESISTORS

NUTSHELL

SOLAR
MEDICAL {‘X INDUSTRY
1 1
Al
1 1\
— =
y 30 4
MARINE I N\ 0o g
winD ENEreY g BalBL o &
coneon)
‘] RAIL
LA 2
\I/ —
DRIVES
HVDC
TRANSMISSION
LPS 1100
KEY APPLICATIONS s 800“““ 820
v Snubbers RCEC 750
« Discharge e SOOLPS 600
v Balancing RCEC 400
H¥H LPS 300
« Dividers o
v Filters N
B\ sferfixedresistors@vishay.com

mcbfixedresistors@vishay.com

© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7239-1705
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N A
VISHAY.

v SMD IGNITER

The Active Area of an Igniter Is a
Volume of Resistive Element to Heat

All Fire:
Heat Transfer
Towards the
Pyrotechnic

Material

CURRENT PASSING THROUGH THE IGNITER

No Fire:
Heat Transfer
Towards the
Substrate of the
Igniter

ELECTRO-PYROTECHNIC
INITIATOR CHIP RESISTOR | NUTSHELL

ADVANTAGES OF EPIC / MEPIC OVER WIRE BRIDGE
EASY TO MOUNT

TAPE AND REEL

PACKING FOR
STD SMD
CASES PIChI: :gﬁﬁé—gCE STD REFLOW
(0603 / 0805) PROCESS
CUSTOMIZATION

CUSTOMIZATION
HAS NO IMPACT
ON THE

ADAPTATION OF
OUR ACTIVE
AREA TO
“ALL FIRE / NO
FIRE” CUSTOMER
REQUIREMENTS

COMPATIBLE
TO ALL
EXPLOSIVE
MATERIALS

FOOTPRINTS

RELIABILITY — REPRODUCTIBILITY

RELIABILITY & EACH YEAR WE
PREDICTABILITY CONTRIBUTE
IN THE DIMENSION OF TO SAVING
SOLDERING ACTIVE AREA 5000 LIVES
PROCESS 100 % WITH OUR
CONTROLLED TECHNOLOGY

www.vishay.com

IN A

MEPIC: Massive ELecTRo-PYRoTECHNIC INiTIATOR CHIP RESISTOR

EPIC: ELecTro-PYRoTECHNIC INITIATOR THIN FiLM CHIP RESISTOR

EPIC 0603  MEPIC 0805

© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

PERFORMANCE
All Fire Energy | Down to 50 pJ | Down to 1000 pJ
Time Down to 50 ps | Down to 250 ps
No Fire Current | 0.3At00.8A 0.5At01.2A
No Fire Duration | 2sto5s 2sto10s
Faster and lower | Withstands higher
energy needed | energy without
for ignition ignition

APPLICATIONS (DOMAIN SPECIFIC)

PYROTECHNICS

DEMOLITION
ROCK FRAGMENTATION

Ry

NS,

MILITARY AIRBAGS
SEAT BELTS
EPIC MEPIC
* o
Space Military Mining Automotive

sferthinfilm@vishay.com

VMN-MS7285-1705
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ULTRA HIGH POWER INTEGRATED RESISTORS

1500 W Surface Temp. Length Diameter Weight
() (mm) (mm) (kg)

1x DCRF 38 x 178

WCR DCRF

1x WCR30x250 |120

Natural Cooling Water Cooling

wenav. WATER COOLED WIREWOUND RESISTORS | IN A

NUTSHELL

APPLICATIONS
.
e

iy |

INDUSTRY

LARGE DRIVE WIND POWER
E N FIRST
8 <n
= 2x WW50x370 AN

HVDC-SVC il INDUSTRIAL
CUSTOMIZATION OPTIONS TRANSMISSION SOLAR
e Multiple resistive elements on the same tube (up to 8)
e Combination possible with WCR and DCRF resistive elements (MVDCR)
e Custom assemblies (twin tubes) PRODUCT PORTFOLIO
Power
w
INTEGRATED SOLUTION, NO HEATSINK NEEDED
8000~
WCR and DCRF Advantages Over Thick Film WCR and DCRF Advantages Over Plastic Box 000"
Water Cooled Resistors Water Cooled Resistors 6000
e Pulse performance (wirewound technology) e High power dissipation (up to 9 kW) 2000
e High power dissipation (up to 9 kW) e Qverload capability (2 Pn during 60 s) 4
e Qverload capability (2 Pn during 60 s) e Low inductivity option (< 500 nH) 8000
e Multiple resistive element option (low and high ohmic values on the | e Multiple resistive element option (low and high ohmic values on the 2a
same support) same support) e
e Safe failure mode (no leakage) e Safe failure mode (no leakage) 0/60
v
+
WCR and DCRF Advantages Over Standard Wirewound Resistors \@&0 & F &
Q
e High power dissipation (up to 9 kW)
e Limited external radiation (surface temperature < 120 °C)
e Helps customers gain competitive advantage by reducing equipment size and cost
e Multiple resistive element option (low and high ohmic values on the same support) For Technical Questions: mebfixedresistors@vishay.com

www.vishay.com © 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7297-1705
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7 CURRENT SENSE RESISTORS |INA

FOR BATTERY MANAGEMENT AND SAFETY NUTSHELL
PRECISION AND ACCURACY / TCR

23 QQ& T

APPLICATIONS

EV AUTOMOTIVE NETWORK
. . UPS SYSTEMS

WSLP5931 WSHP2818 WSK1216 .(.t: M
AMS
4® INDUSTRIAL (AVIONICS,
N MILITARY, AND
. . . 4 SPACE)
What is your tolerance to Does TCR ruin your design USED FOR
accuracy and precision? stability? = LI-ION BATTERY

WSLP1206 ~ WSL1020 WSBS/WSBM8518

<
Power Metal Strip Power Metal Strip S =

Advantages Over Advantages Over

Thick Film Thin Film FOOTPRINT

MANAGEMENT

« Pulse performance * High power (up to 36 W) Shown at actual size
e Better temperature ¢ Not ESD sensitive
derating e Lower solder joint stress 06_03 08_05 U612 12_06 1020
e Superior temperature ¢ Pulse performance i I
stability (down to 35 ppm) MUItlple Package Sizes (0603 to 5931) 2010 2512 2816 2818 2726
e Low thermal EMF L | N l .
(3 pv/eC) A
0 RoHS-t{'_ompliant without . S e 2512 3637 3921 4026 5931
exemption
,, | Rom w8 J ™= =
Power Metal Strip Advantages P ) 0305
Over Commercial Foil Rtz | w0
o BN L RY Gy osns 8518
* Pulse performance : it o
o Low CTE mismatch with PCB SRR
e Low resistance (down to 0.05 mQ) "M‘ =
high Board Space Consumption tow”~

For Technical Questions: ww2bresistors@vishay.com

www.vishay.com © 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7294-1706
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oy, WIDE TERMINAL IN A
V¥V THIN FILM RESISTORS | NUTSHELL

HIGH POWER, SPACE SAVING

SUPERIOR POWER RATING EXCELLENT LONG-TERM STABILITY
_g’“ 02"1% 1.0 )
g § = Thick film technology
o Standard 0406 AT sE
g 1206 Stggggrd g .'E
a- m m lg‘:', = MCW thin film technology
01w 0.1 N
ADVANCED THERMAL CYCLING Time 1000 h
Y
HIGHER POWER DISSIPATION
* . Standard 1206 MCW 0406 AT
MCW 0406 AT - 3000 cycles g‘
MCW 0612 AT - 2000 cycles 2
Standard 1206 case size - 7000 cycles 025 W 03w
Higher Dissipation
at 1/3 of Size
SPACE SAVING APPLICATIONS
Component Count and Board Space for 1 W Rated Power
1 x standard 2512 type 1 x MCW 0612 AT 4 x standard 1206 type
1 | i R =TT T —
| 75% !l | e o | g | O — [ga
Ean Yo
| m— | g 1 ] ' LIGHTING INVERTER PROFESSIONAL AUTOMOTIVE
] (N N I R— COMPUTER

thinfilmchip@vishay.com

www.vishay.com © 2016 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7253-1611
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7 NTC LUG THERMISTORS |INA

SURFACE TEMPERATURE SENSORS NUTSHELL

EASY MOUNTING
HIGH INSULATION VOLTAGE FOR MECHANICAL OPTIONS
EV HIGH POWER INVERTERS Mounting

screw ->

Metric |\ m2 | M3 [M35| M4 | M5 | M6 | M8

screw ->

Stud
SCrew ->

#1-2 | #3-4 | #5-6 | #8 | #10 | #1/4 | #5/16

CABLE
AWG24

Competition LUGO3A LUGO1A
LLLLLL

CABLE
AWG26

Electrical Resistance in Function(Temperature)

UL-certified R(T) curves

KEY APPLICATIONS IN
AUTOMOTIVE / INDUSTRIAL

5 K
10 kQ B25/85=3984 K
4 K

Inverters
RELIABLE OPERATING TEMP. OVER TIME 9

@ DC/DC Converters

Battery Management

e On-Board Chargers
@ Charging Plugs
G Robotics

LUG 01T
LUG 01A
‘ LUG 03A
Premium Competition
Competition

40

20 40 60
Temperature(°C)

NLR@vishay.com
www.vishay.com © 2016 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7263-1612
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COMPLIANCE TO
STANDARDS

e AEC-Q200 qualified

e Sustaining ESD air discharge: 25 kV (HBM)

e UL 1434 certified (File E148885)
e Sulfur-resistant to ASTM B809-95
® RoHS-compliant

e Whisker testing according to JESD 201 A

TEMPERATURE SENSING /
CONTROL / PROTECTION

NTCS0805

www.vishay.com

APPLICATIONS

¢ LED over-current limitation

e Li-ion and Li-polymer over—temperature detection
¢ Power modules (EV, HEV,...)

¢ Optoelectronics

e Car infotainment

¢ Medical equipment

© 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED

N A
. NTCS SURFACE-MOUNT NTC THERMISTORS
VIS%AY GLASS PROTECTED / NI BARRIER - SN TERMINATIONS SNAPSHOT

MULTIPLE DESIGN
TOOLS AVAILABLE

e Resistance / temperature curve in
“My Vishay NTC Curve” (©Excel)

® Resistor / thermistor network
output computation (online)

¢ SPICE multi-simulator models
(PSpice / LTspice / TINA / Multisim
/ Altium / Simetrix / SaberRD...)

(VERY) STABLE IN
CLIMATIC TESTING
(OPERATIONAL LIFE)

thermistori@vishay.com
MS7613-1805
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e WIRE BONDABLE NTC |INA
V¥V THERMISTOR DIE | NUTSHELL

DESIGNED FOR IGBT MODULES SUITABLE FOR WIRE BONDING AND

NANO-SILVER PASTE SINTERING

TH1 & 0 —> |ntegrated NTC
TH2 yer  Chip Sensor

) C2ET

\ Real-Time Current
/ Control Chip

Assembly Guides

Silver / \ Metallization

Paste Layers

Substrate + Heat sink

TEMPERATURE SENSING AND REGULATION ACCURATE / STABLE AT HIGH
TEMPERATURE (175 °C)
|NDUSTR|ES ; Drift in operation at 175 °C
Power modules for EVs i
p==4 and hybrid vehicles ;3 , © TYPICAL  — MAXIMUM ALLOWED
= 2 Lo —
o\ Inverters for windmills 1] —
S| and solar panels 0
0 2000 4000 6000 8000 10000
Time (Hrs)

For Technical Questions: nlr@vishay.com
www.vishay.com © 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. MS7560-1803
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WEW NTCLE LEADED-EPOXY COATED
" NTC THERMISTORS :\INUI1\'SHELL

RADIAL LEADS-SAWING TECHNOLOGY

ACCURACY IN TEMPERATURE MULTIPLE DESIGN TOOLS AVAILABLE

MEASUREMENT ¢ Resistance /temperature curve in “My Vishay
Temperature accuracy 1 point or 2 point sensor NTC Curve” (©Excel)
200 * 3D models available (online)
< e e LT and PSpice models (online)
% 140 e SPICE multi-simulator models on request
b (adapted to most other SPICE simulators like
080 / Multisim / TINA...)
s
29 -~ COMPONENTS AVAILABLE IN DIFFERENT WIRE
o0 ie . GAGES, LENGTHS, WITH(OUT) INSULATION

60 -40 -20 O 20 40 60 80 100 120 140 160

TEMPERATURE (°C) Insulator

None ETFE PEEK PTFE PVC
Wire gage

TEMPERATURE SENSING / CONTROL /
PROTECTION

Ag-plated
Ni or NiFe

Sn-plated | Ag-plated| Ag-plated EJiEIEIED]

NTCLE203...SB0 10 KQ . — Ni
2.1 n-plate
P T o ™" APPLICATIONS p—

Cu

SENSING BRIDGE PID CONTROLLER HEATER UNIT SYSTEM e EV battery sensor

ey {mm e eeseeeeeeeooeoeoooooooo---------,  Body / Space to regulate

Lo e are s i (with Tem oise) c

i e S R Y ~  ® Charging plug G
o TE At e e TN Ambient thermostats

999

Fire detectors

e [nlet Air Temp (IAT) [ Monostranded Length [N Multistranded Length
. 04inupto2in 1.5inupto9in
e Engine Coolant (ECT) 10 mm up to 50 mm 38 mm up to 228 mm
o Aj itioni Monostranded Length Il Multistranded Length
Alr COﬂdItIOﬂIﬂg 1.5inupto9in 2inup to 150 in

38 mm up to 228 mm 50 mm up to 3810 mm

thermistori@vishay.com
www.vishay.com © 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED MS7614-1811
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7 LOW OHMIC MELF RESISTORS IN A

FOR PRECISE CURRENT MEASUREMENT AND EFFICIENT NUTSHELL
MOSFET GATE DRIVING

LOW TEMPERATURE COEFFICIENT

TcR A

EXCELLENT LONG TERM STABILITY

+ 200 ppm/K
A
15
o S
E ?E Thick Film Chip Resistor MMU 0102 e ppm/K
2 &
25 Thin Film MELF Resistor MMA 0204 &
f SMM0204
o > MMB 0207 &
Time 1000 h SMM0207 :
Commodity Standard Thin Film
Thick Film Thick Film MELF
Chip Resistor Chip Resistor Resistor
APPLICATIONS RESISTANCE VALUES
Current Measurement in: IGBT / MOSFET Gate Resistor in:
|
ﬂ ~
SIZE COMPARISON
Electnc Vehicles
o MELF Size = Chip Size 0.220T0>100Q
rivers FOR 01 02
- 0102 = = = 0805
R Motor D e O = AL 0.10T0>100 AND 0204
DC/DC ™ otor Drivers .= .
Converters @)) 0207 2512 FOR 0207
Battery Management Power Amplifiers oveha o

www.vishay.com © 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. VMN-MS7633-1808
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venAv. PANEL POTENTIOMETERS: MODEL P11 |INA

THE MOST VERSATILE MODULAR PANEL POTENTIOMETER NUTSHELL
KEY APPL|CAT|0NS

MODULAR PANEL POTENTIOMETER

Shaft Bushj,
'Q\\s Dq.. . . o\ []
Q’b‘\ 9.9{990 {‘b‘w 7 ,“}00
Up to 21 ) ® ‘ \ o
available designs Up to 10 different
bushing options

Lengths, diameters,

machining, and custom Various diameters
models and lengths Welding
ce2ling Ley,, Q&s‘\sﬁve Mod% Machines
o;:::au- 20 O up to 10 MQ
o : Up to 7 resistive
a{andddlst;:::lsg:lr::; / \ modules in one P11 Audio
Qexe“‘ MOdl,/e& o Option ‘“"a‘ Laws (i I'
* Description ‘oe' % %
. . o Comments Upto 6 ~
Higher rotating . 0.
torque different ta.p(?rs . Syringe Pumps ~N
CW / COW / Central / L, ESICUNINEIET, Cockpit
up to 21 detents log, and reverse log
Custom Friendl s Q
y N Lo S MULTIPLE MODELS
% S RS
LSS )
S S MODEL SPECIFICITY MARKETS
Switch™#¥ * \ o oA : :
e A R P11A* Low noise and CRV Audio
10K L% s e ) —
N . D v/ P11S Genuine model Avionics
Detent AN w7 T & upon request High torque Heavy duty vibration
\ L
\ . 5”"’( o P11P High dielectric strength High voltages
\ 15 - Electrical travel (Ex: 270° - 15° -
o ) P11L Long life cycles Heavy duty life
s Resistive module 5 kQ linear law
. . Resistive module 10 kQ - travel (Ex: 300°) T No shaft , knob actuated PCB mounting
* % |ogarithmic law
Various switches available: rotary, . . . .
For Technical Questions: sferpottrimmers@vishay.com

%% push-push, and momentary push

© 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. MS7639-1902

www.vishay.com
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v.s%w UIPMA-UFPMA SERIES

ULTRA THIN, WATERPROOF, EASY TO MOUNT LINEAR AND

ANGULAR POSITION SENSORS

SPACE SAVING
% Thickness of about 0.5 mm

0.51 = 0.1 total thickness
% - |

WATERPROOF
““ “6

® | Totally sealed
IP66

EASY TO MOUNT
High integration capacity by
adhesive layer

“stick and play” @

PROVEN RELIABILITY, HIGH DURABILITY
UIPMA 3 M cycles
UFPMA 25 M cycles

www.vishay.com

No direct contact of wiper so
no wearing of the track

(pin 3)
Wlper S
Collector (pin 2)
Ground (pin 1)
Equlpotentlal

voltage areas

For Technical Questions: mcbprecisionpot@vishay.com
© 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

INA
NUTSHELL

" \‘
4 30 e
3+ 9 INDUSTRY

experience
-y D >

APPLICATIONS

'Bc;- > ﬁ
OFF-ROAD MEDICAL INDUSTRIAL
CUSTOMIZATION

e (Qutput by leads or contacts

e Qutdoor version

¢ Redundant functions

e \lersion to support pressure variations

PRODUCT PORTFOLIO

250

m
n
o
o

150

100

Electrical Travel (mm)

o
o

0" UIPMAOS0 UIPMAT00 UIPMA150 UIPMA200 UIPMA250

MS7565-1804
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BEST-IN-CLASS FREQUENCY BEHAVIOR

Low internal reactance allows these devices to keep a

lziR
o

N A
VISHAY.

MICROWAVE RESISTORS

WHEREVER A VERY HIGH FREQUENCY IS REQUIRED

very good resistor behavior in high frequencies

CH02016(F)

—_—

N\

N\

N

AN

AN

STANDARD RESISTOR™_

Frequency (GHz)

&
&
%)
=
O

CH02016
Flip-Chip

CH0402
Flip-Chip

CHO0603
Wrap-Around

COMPETITIVE ADVANTAGES
a HIGH FREiUENCY PERFORMANCE UP TO 50 GHZ FOOTPR|NT
S Shown at 5x Size (mm)  Actual Size
\;\ Q 0201 6| 04()2| AND 0603 SIZES AVAILABLE B CH02016 .
AN Y =_—
oy CH0402 '
N =
NP - I CHOB03 1
\Q N -4l
NN

SN
RN

www.vishay.com

e SINGLE-SIDE TERMINATION |FLIP-CHIP| AVAILABLE
AT\ Y

LARGE RESISTANCE RANGE FROM 10 O TO 500 Q

WY 5 DR
NN

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

IN A
NUTSHELL

MAIN FUNCTIONS

e Power divider
e Power splitter
e Termination
e Attenuator

¢ Signal isolation
e | oad %

APPLICATIONS

L

Connected Car

5G Base Stations
and Small Cells

RF and Microwave

Internet of Things (loT) Test Systems

For Technical Questions: sferthinfilm@vishay.com

MS9530709-1903
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ULTRA PRECISION

Tight Tolerance

down to *
=0.02 %

T

Low Temperature Coefficient

Resistance
Change

-
______

TCR Specified for Full
Operating Temperature Range

-55 °C =

BROAD RESISTANCE RANGE
for TCR = 5 ppm/K

511 kQ
Ideal range for

low level signal
amplification and
measurement

»

Competition Ultra Precision
Thin Film Resistors

330
Vishay Ultra Precision
Thin Film Resistors

www.vishay.com

TNPU0805 e3

TNPU0603 e3
TNPU1206 e3

TNPU0402 e3

UMB 0207 UMA 0204

C. Q
7 ang e 02

APPLICATIONS

INDUSTRIAL SENSOR
APPLICATIONS

TEST AND MEASUREMENT
EQUIPMENT

DIFFERENTIAL
AMPLIFIER CIRCUITS

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

== ULTRA PRECISION THIN FILM RESISTORS

FOR HIGH ACCURACY OVER LIFETIME

EXCELLENT LONG TERM STABILITY

A Competition Ultra Precision

0.25 | Thin Film Resistor
K=o
= S~
«© =
2 : -
g‘g Vishay Ultra Precision
= Thin Film Chip TNPU
and MELF UMx
0.1 —— .
According t >
ccording to .
Specification Time 8000 h

TYPICAL CHANGE OF RESISTANCE
after 1000 h at rated dissipation P,
Specified Limit

0.05%

004% |- YltraPrecision. _________Ultra Precision.____
MELF Chip
QR |========ssseccassssssscsssscssssssssssooes
0.02% |-----mmmmmmm oo
0.01% |-----mmmmm oo
0% .*. 24P ‘*g Ps—
~UMx  UMx  TNPU  TNPU
43R 240K 100R 100K

melf@vishay.com
thinfilmchip@vishay.com

MS9750447-1910
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Y BOTATIONAL ABSOLUTE
MAGNETIC ENCODERS

VERY HIGH ACCURACY, RESOLUTION, AND ROBUSTNESS

Not sensitive to
moisture and
pollution

Not sensitive to external magnetic fields and
offer a large temperature range

From -40 °C up to 105 °C

RAMKO090

RAMKO027S

RAMKO027

RAMKO060

RAMKO040

RAME37

SAVE SPACE, SAVE WEIGHT

THICKNESS
. RAMKO033
max
* L e | HIGH ACCURACY, HIGH REPEATABILITY,
HIGH RESOLUTION

DIAMETER REAL / PHYSICAL RESOLUTION
from 27 mm to 90 mm
WEIGHT oy 001 % 2005 = b o
RAMKO060 < 55 g = — > L
TOTALLY PLUG AND PLAY To better understand the performance of the RAMK060 %
NO Calibration NN B Resolution of 0.0002 % = 0.0007 ° = 19 bits _ 1mm
needed & @ @@ b 100m -

For Technical Questions: mcbprecisionpot@vishay.com

www.vishay.com © 2018 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

INA
NUTSHELL

APPLICATIONS
ROBOTIC ~ AERONAUTIC ~ WINDMILLS /
/ AGV MILITARY ~ SOLAR PANELS

4 -

<103 LJ

Q¥ Yearsof W&
\" Experience ."
-

‘.. ..o
-

CUSTOMIZATION
e Qutput SPI, SSI, Biss-C
single turn or multi-turns
e Kit variant (RAMK) and body variant (RAME)
¢ Redundant functions

¢ Reinforced design for harsh conditions
(EMC, ESD protection...)

PRODUCT PORTFOLIO

m Accuracy (bits) Resolution (bits)

20.0 21.0

MS10602404-1905
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N A
VISHAY.

HIGH POWER RESISTORS |INA

RCP / PHP / PCAN NUTSHELL
HIGH POWER PHP AND PCAN THIN FILM RESISTORS
PRECISION RATING RATED POWER AT 70 °C

PCAN PCAN ;
PHP s,
RGP PHP ~ RCP g 4
% 3
COST s f

ol % ——

REDUCES COMPONENT COUNT 0603 0805 1206 2512

AND PCB AREA “panpmn e

FOOTPRINT AND PROFILE CAPABILITY

* Without active cooling

RCP (AIN) THICK FILM CHIP RESISTOR
POWER RATING

25

0505 0603 0805 1206 2512 20
(RCP only) (PCAN, PHP only) g
. - - - B g 15
Shown at actual size (when viewed or printed at 100 %) gw I
& 5
TECHNOLOGY SUBSTRATE RESISTANCE ADVANTAGE . _. == == N
505 603 1206 2512
RCP Thick Film Aluminum Nitride 10 Q to 2 kQ ¢ High frequency - Without active cooling = With active cooling
PCAN Thin Film Aluminum Nitride 201030kn | - NonterTCR APPLICATIONS
. . Y- T
PHP Thin Film Alumina 100to30ky |- LonterToR @
e Tighter tolerance ﬂ\
TELECOMMUNICATIONS MILITARY

www.vishay.com

For Technical Questions: thinfilm@vishay.com
© 2017 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. MS7512-1711
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\@ POWER SHUNTS IN A

BATTERY AND METER CURRENT SENSE RESISTORS NUTSHELL

THE GENERAL APPLICATION AREAS APPLICATIONS

OF THE VARIOUS CURRENT SENSORS
QQNER SHU/V 7;9 = %_'

// ,
USTRIAL

Fiber-Optic Sensor

Hall Sensor (open) Hall Sensor
(null-balance)

NETWORK
UPS SYSTEMS

WSBS8518-14  WSBS8518-20  WSBS8518-40

Rogowski Coil EV AUTOMOTIVE,
Omm O (
Current [ — ]
Transformers Q\“\ER Mf) AMS
R S (AVIONICS,
Resistive Sensors WSBS8518-M3  WSBS8518-34 WSBS/WSBM8518 MILgs\:glE;\ND
f,Hz
DC 50Hz 400Hz 10Hz 150 Hz 1 MHz 5MHz 100 MH’Z

Fiber-Optic Sensor

WSMS2908 WSMS5515

Hall Sensor
Integrated Sensor Sensor Based on Galvanomagnetic Effect

FOOTPRINT

Shown in actual size
(mm)

Current Transformers* / Rogowski Coil

Resistive Sensors

8518
5515
LA 5216
50A 1kA2kA 200 kA
* For alternative current only
Custom Options 2008
e High power (up to 36 W) e Plated terminals
e Pulse performance (> 1 kA) e Sense pins
e Stabilization available for low AR e Shapes / sizes
e Not ESD-sensitive e Molded body / connectors
e Improved RTC / thermal EMF alloys available

For Technical Questions: ww2cresistors@vishay.com

o

www.vishay.com © 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. MS7515-1901
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VOLTAGE HANDLING

1000

8
S}

3
S}

400

200

Max. Operating Voltage /V

M Standard M RCVe3

EXCELLENT LONG TERM STABILITY

1.0

0.3
0.1

Resistance Drift in %

WWW.

i

0805 1206 1210 0204 0207

Bl TNPVe3 B MMHV

A RCV e3
MM HV

/ TNPV €3 I

Time 1000 h

vishay.com

\@ HIGH VOLTAGE SMD RESISTORS

FOR VOLTAGE SENSING CIRCUITS

TNPV1210 e3
TNPV1206 €3

RCV0805 e3

MMA 0204 HV

MMB 0207 HV RCV1206 e3

WIDE APPLICATION RANGE

RCV e3 Standard Applications

MM HY High Power and Pulse,

Precision Applications

High Precision

sl Applications

INA
NUTSHELL

LOW VOLTAGE COEFFICIENT
OF RESISTANCE

VCR < 2 ppm/V for thin film technology

100 ppm/V

25 ppm/V

<2 ppm/V
<1ppm/V

APPLICATIONS

EV / HEV Cost Savings in High Voltage Dividers
Battery )
Management Standard High

Voltage
2512 406

"B

h

Power / or
Frequency
Inverters

3

Test and
Measurement
Equipment

melf@vishay.com, thinfilmchip@vishay.com, thickfilmchip@vishay.com

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.
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Y. ALUMINUM-HOUSED COMPACT POWER RESISTORS | IN A
W FORHIGH POWER AND PULSE LOAD APPLICATIONS NUTSHELL

POWER THICK APPLICATIONS

VACR WIREWOUND

FILM
Power 500 W 500 W 500 W ——— a
1
/ _— ==
Size INDUSTRIAL SOLAR RAIL
' INVERTERS
Energy ++ +++ + - (‘]
— )
TCR . +++ +++ ++ S P /\
Short Time UPS
+++ +++ ++
Overload DRIVES  WIND ENERGY LARGE
Dielectric . N s (GENERATION) DRIVES
Strength . . p .
—_— No cooling No cooling Liauid coolin Idn(.justrlal motor Solar |r?verters
9 needed EEREE q g fives v' Industrial robots
v' Frequency inverters v UPS
HIGHLY CUSTOMIZABLE

RATED DISSIPATION AND OVERLOAD

; 5000
Profile I:,'Sg Zr 4500
Length < 4000
Easy Power = gggg

- i 1=l
Mounting v Resistor £ 2500

3.6 kV Height Down 2 2000

Customization a
* Dielectric , to7mm -
IP65 Strength 500
0

Wire and Non- VACRO50 VACR100 VACR120 VACR130 VACR150 VACR180 VACR200 VACR250 VACR300 VACR400 VACR500
Terminals Inductive M Rated Dissipation (W) mi0xP 10s (W)
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N A
visSHAY, HIGH POWER, BACK-CONTACT, THIN FILM RESISTOR
WIRE BONDABLE SILICON CHIP RESISTOR SNAPSHOT

APPLICATIONS FEATURES

e (Gate resistor for IGBT-based
power converters

Current limiting for LED lighting
High power

Alternative energy

Hybrid assemblies

e | ow inductance

e Only one wire bond required —
up to 6 mils diameter

e \Moisture-resistant
e Small size

BACK CONTACT SCHEMATIC

F{tan

Case Sizes:
0202, 0404, 0606, 0808

Riotal = Rian + Rsi

SIMPLIFIED ELECTRICAL MODEL OF THE CIRCUIT POWER RATING COMPARISONS

e

|

Case Power
Size Rating

Thin film wire bondable, back-contact resistor on silicon 0808 Upto4 W

I
I
I
I Thin film surface-mount resistor on AIN 2512 Upto6 W
I
I

Thick film chip resistor on AIN 2512 35W

efi@vishay.vom
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N A
VISHAY.

WIREWOUND RESISTORS | SNAPSHOT

Wirewound resistors perform exceptionally well in current sensing and high pulse applications. Vishay Dale has a long history of manufacturing onboard
though-hole wirewound resistors. This single-page snapshot highlights various options and features of Vishay Dale onboard through-hole resistors.

COMMERCIAL >

Wide resistance range
5 % and 10 % tolerance
Lowest cost option

Model to Consider:

" =

VISHAY DALE WIREWOUND
RESISTOR ADVANTAGES:

e High pulse performance

e Wide resistance values

¢ High temperature coating (to 350 °C)
e Tolerance as low as 0.05 %

e Customizable to meet customer application requirements

e High reliability options available

¢ Non-inductive options available

e RoHS-complaint without exemption
e Not ESD sensitive

www.vishay.com

INDUSTRIAL >

Wide resistance range
High power in a small package

Wide tolerances, including precision
Non-inductive versions available

Fully customizable to meet customer
drawing requirements

Models to Consider:
G/GN
RS /NS

— S
—

Miniature series is up to 50 % smaller and

> 50 % lighter than the RS / CW series

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED.

MILITARY

Established reliability and non-established
reliability options available

Precision tolerance

Usually high cost

Models to Consider:

APPLICATIONS

v T

INDUSTRIAL CONSUMER

0 O

MILITARY TELECOMMUNICATIONS MEDICAL

AUTOMOTIVE

telresistors@vishay.com
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\@ CURRENT SENSE RESISTORS

HIGH POWER AND WIDE RESISTANCE RANGE

/_/_—L
AUTOMOTIVE
GRADE

HIGHER POWER DENSITY

Higher resistance values (up to 0.5 Q) enables a single high
power resistor to replace multiple devices in series.

Saves PCB board space and reduces measurement errors.
Learn More

POWER DENSITY (W/in?) vs
STANDARD POWER RATED SIZES o e
° o * Power Metal Plate ™ current sense element provides
150 g g ) superior pulse performance and superior pulse tolerance
100 § §- e Low resistance values; minimizes power loss and

prevents parallel resistance elements
e Low TCR; better temperature stability
e Tight tolerance; improves measurement accuracy

o g
0|603
080|5
120|6
2010
|
251 I2

Shown at actual size = [ |

WIDER RANGE

ADVANTAGE

All metal construction provides lower CTE mismatch

APPLICATIONS
with PCB as compared to ceramic.

° Lowers solder joint stress
WFM 0.5mQto10mQ 3W . Improves reliability . i ‘
-— () ()

Higher resistance values in a single high power
resistor can replace multiple series devices at
lower ohmic values.
WSLP ° Reduces measurement errors
° Saves PCB space
° Reduces solder joint reliability issues

—
5 mQ to 500 mQ

www.vishay.com © 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED. IN11286151-1905
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\@ PTS SURFACE-MOUNT PT THIN FILM RTD

LINEAR POSITIVE TEMPERATURE COEFFICIENT ELEMENT

COMPLIANCE TO STANDARDS

¢ AEC-Q200 qualification
e ESD HBM 0.5 kV (0603);
1 kV (0805 / 1206)
¢ RoHS-compliant
e Halogen-free
e Whisker-tested per JEDEC 22A121.01

MULTIPLE DESIGN TOOLS AVAILABLE

e | Tspice® models with Monte Carlo
tolerances available (online)

e PSpice® models available (online)

¢ VHDL-AMS models available (on
SystemVision® Cloud website)

APPLICATIONS
e LED over current ¢ Optoelectronics
TEMPERATURE SENSING / CONTROL / limitation e Car infotainment
PROTECTION / COMPENSATION e Portable instrumention e Automotive under the
systems hood applications
¢ Motor vehicles ¢ Medical equipment

PTS1206 Class F0.3

For Technical Questions: nlr@vishay.com
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VISHAY. INA
VR NEL POTENTIOMETER | b ropen

ADVANTAGE 1: INTEGRATION

Integrated knob avoids need to assemble 2 |n 1
two parts and improves ergonomics

APPLICATIONS

¢ Network communication systems
¢ Night vision goggles

e Audio headset
communication

-+

Remote controls

Hot air blowers
Spotlights for scenes
Air fan controls
Industrial dashboards

ADVANTAGE 2: SPACE OPTIMIZATION

Very small overall dimensions

Panel sealing gasket — @16 mm (0.630 inch)

Nut M10 x 0.75
\ 8 mm (0.315 inch) max.

Variable frequency drives

(o]
e Electric wheelchairs b\

15.6 mm (0.614 inch) max. ALL DESIGNS AVAILABLE
AVAILABLE CUSTOM FEATURES

e Custom knob upon request: color, marking, etc. (1, 2, 3, 4)

16
T T T T n‘ [comct st maloptetors. |
16S

Cermet track for industrial markets

Clearance required behind panel is extremely limited

Model sealed per IP67 P16 + a rotary switch

Cable harness and connector upon request (5)
sferpottrimmers@vishay.com
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