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Aerospace

The demands of the asrospace segment diffar
from the commercial segments in cne major area —
ongoing reliability. In some cases, thers isonly
one chance to complete the mission, and the
system cannot be brought back into the shop for
repairs. Some sysitems must trensit decp-space
for 10 years or more before being activatad. Every
componant must activate whan required and
perform flawlessly to the end of the mission. This
iz why Vishay Foil resistors, with thair long term
consistency and reliabilty, are the only choice for
asrospace applications.
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End Product

Thruster Gontrol System for Satellites
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Voltage Control

E ™ o TSI I e o o

@) AT neduiieimiel ils

'_.: & Propuizion system must be pracise due to high sensitivity of forcas in anti-gravity environments
Q # High reliabiiity since there will be no sarvicing during its lifetime

{ e Establizhed reliability in previous asrospace applications
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Nl  RNCOOY and RNC90Z

QPL resistors with esfablished relisbility (ER) and meels the requirsmeants of MIL-PRF-55782/0
& The most precise and refiable rasistor avaitable used for decades in the aarospace INCustry: \
3 Absoclute TCR for BNCA0Z: I |
2 ppm/*C maximum at -55°C to +175°C range f l|'
o Abzoluta TCR for RNC90Y: 5 ppm/~C maximum at -55°C o +125°C range;
10 ppm/~G maximum at 125°C to +175%C range
o Abzolute tolerance: 0.005% (50 ppm)
> Load life stability: £0.005% for 2000 h, 0.3W at +125°C
o Failure rata: Level R (per Mil PAF 55182-0 and MIL-STD-880) ! f'

303134, 303135, 303136, 303137, 303138

Screandtest flow in compliance with EEE-INST-002, {Tables 24 and 34, FimdFoi, Lewel 1) and MIL-FPRF-553242
& Ultra high-precision surface-mount chip resistors, VaMP Z-Foll technology configuration:
o Temperature cosfficiant of resistance (TCR: 9

0.2 ppm*C typical (-55"C to +125%C, +25%C raf) ’

> Resistance tolerance: to £0.02%
o Power coefficient "AR due to self heating™ 5 ppm at rated power ﬁ

o Power rating: to 400 mW at +70°C

o Load life stability: £0.03% at +70°C, 2000h st ratad power
o Elactrostatic discharge (ESD) at least to 25 KV

o Short time overload: 0.02%

o Thermal stabilization time <15 {nominal value achiovad within 10 ppm of steady siate vahug)
o Rise time: 1 ns effactively no ringing

Hevizon date: 13-Jun-2011 -70 woanar vishayloldresistons. com
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Audio - “Hear the Difference”

In audio systems, “high end” means faithful reproduction of the
criginal signal and the absence of noise insertion by the efectonic
componants — particularly the resistors. The audio discrimination
level is sometimes bayond the instrument measuring capability
but nonsthelass aurally detactabla. Vishay Foil resistors are the
lowesi-noies such devices available and essential components -of
any high-end audic system.
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High-End Audio Preamplifier

Function

Line Level Audio Signal Amplification

sl D i
ustomer Requiremer T
& Low noise preamplifier for implemeantation into differential amplifier circuit (o
& Tight setiability required to maintain accurate amplifier gain =—r
e Trnmmer technology which provides consistent and reliable performance S
=
The Viehay Foil Bezistore Solution :b
1240 Trimmer Q
Litra high-precision trmming pofentiometer designed fo meet or exceed 6-
the requiremenis of MIL-PRF-20035, Char H with a smooth and unidiractional cutput =

& Current noisa: 0,010 plg,/V of applied voltags (=40 dB)

Rasuftsin a high signal-to-noize ratio and a high common mode rajaction ratio

Settability: 0.05% ypicai; 0.1% maximum

Setting stability: 0.1% typical; 0.5% maxmmum

Trimmer design which ensures a smooth and unidirectional cutput

o Wirewound iechnology exhibits a step function in rezponse to wipar travel, whila cermet
technology has wide deviations in response to wipar travel

o Cnly VFR offers a linear and predictable response

& Immune to shock vibrations

“For furthar information, please see Applicaton Note Rasisiance Trimmmers.

VAR (VFR Audio Resistor)

Composed of VFR's Bulk Mafal® Z_Foil technology, with improved sound quality, VAR provides a combination of low nofse and fow
inductancalcapacitance, making it unrivalied for applications requiring low noise and disfortion-free propertios.
& “Naked Z-Foil resistor™ design without mold or encapsulation for reduced signal distortion:

o Temperature coefficient of resistance (TCRE

+ 0.2 ppm/*C typical at -55"C to +125°C, 25°C ref.

o Powar rating: to 0.4 W at +70°C

o Hesistance tolerance: to £0.005%

o Load ite stebility: to £0.005% at +70"C, 2000¢h at rated power

o

a

Mon inductive, non capacitive design
Rize time 1 ns without ringing
o Curent noisa: 0,040 pVp=/V of applied voltage {=-40 dB)
o Tharmal EMF: 0,06 (W/MC
o Violtage coafficient: <01 ppms/V
o Inductance: <0.08 yH
& Thermnal stabilization time <15 {nominal valse achieved within 10 ppm of steady state valus)
& Electrosiatic discharge (ESD) at least to 25 kY

Revizaon date: 13-Jun- 2001 -r1- woee shayToilnestst ors.com
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Automatic Test Equipment (ATE)

Autormnatic Test Equipment (ATE) performs at high spaeds, reading and recording of
imformation from thousands of devices/boards that would otherwise need to be probed
by hand. Any introduction of spurious signals from the ATE machine or its components
could resuli in failura fo reject & Taulty device, or convarsaly, causs SpUnious rejaction
of parfectly good product. If ever thare was a place not to be “penny wise and pound
foofish” it is-in the resistor complement of an ATE. The wisast resistor choica for ATEs
iz a Vishay Foil resistor

End Product

DC Test Instrument

Function

Digitize an AC Signal

Short tarm E.'[atllh!t}'

Low sensitivity to temperature {oxternal and imtarmal)
Precision required due to resource constraints

Requires resistor-of minimal size due 1o real estate constraints

Tk Ll L i 1ty
[he Vishay Foil Res Solutior

VFCP2010 (Flip Chip with Z-Foil)

Litra high-precision Z-Foil fiip chip rasistor with 35% space saving vs. wraparound dasign
& The most siabla snd precise resistor availabla:

2 Load lite stability: £0.005% for 2000h, rated power at +70"C

o Abzoluia TCR: 0.2 ppm/™C typical at -565°C to +125°C mange +25°C ref

o Absolute tolerance: 0.01%

3 Flip chip de=ign saves 35% more space than a wraparound design
o Hectrostatic discharge (ESD) at least to 25 kV
& Thermal stabilization time <15 (nominal value achisved within 10 ppm of steady state value)
& Hiza tima: 1 nz effectively no finging

SMR1DZ/SMR3DZ (Z-Foil)

Unigue fextble terminafions fo ensure minimal stress fransfarence from the PCB due fo a diffarance in
Temperature Coefficiant of Expansions (TCE)
& Ultra high-precizion Z-Foil molded surface mount resistor:
o Temperature Coafficient of Hesistance (TCRX
+0.05 ppm/™C typical (0°C to +80°C)
+0.2 ppm*C typical (-55°C 1o +125%C, 4+25°C ref))
> Resistance tolerance: to £0.01%
> Power Coefficient of Hesistance (PCR) “AR due to saif heating™ 5 ppm at rated power
o Load life stability: £0.005% (+70°C, 2000 hours at rated power)
> Power rating: to 600 mW at 70°C
o Matched sets with TCR tracking are availabla upon raguast
# Elactrostatic discharge (ESD) at keast to 25 kY
& Thermal stabilization time <15 {nominal value achievad within 10 ppm of steady siate value)
& Hisa time: 1 nz effectively no ringing

Hevizon date: 13-Jun-2011 -7 woanar vishayloldresistons. com
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Aviation

The alectronics usad in commarcial avionics ara sxposed 1o
dramatic temperature excursions, shock and vibration, moistura,
and tha test of time. In angine, cabin, and flight control applica-
tions, resistors need to maintain ther valuas dezpita all of thesa
factors, Vishay Foil resisiors have a long history of applicabions
in commarcial aviation, supported by more than 30 years of load

life testing.

End Product

Aircraft Engine

unction

High Temperature Measurement Control

Customer Requirements
# Precise voliage reference capabls of measuring down to nano-volts

& Implementation into a microbridga configuration
& Must perfomm properly at a tempersture of +80°C and power.of 01W

The Vishay Foil Resistors Solution

30041442
Uitra high-precision Z-Fail voifage divider resistars
& Procize voltage divider with flaxibity of use and accurate performanca
at high temperatures:
o Absolute tolerance: 0.005%
o Ratio tolerance: 0.005%
o Absolute TCR: 0.2 ppm/™C typical at -55°C to +135°C, +25°C rof.

o Powaer rating: to 0.2W at +70°C
o PCR:5 ppm at rated power

303144, 303145

Screonitest flow in compliance with EEE-INST-002 (Tabios 24 smd 34, FitmiFod, Level 1) MIL-PRF-55342 and MIL-PRF-404565

& Fixed registors CSM2512 and CSM3637T for low value current-sense resistors, providing power and precision in a four tenminal,
surface-mount configuration:
o Temperature coafficient: 20 ppmyC max. {-55"C to +125°C, +25°C raf)

o Hesistance tolerance: +0.5% :
o Four terminal (Kelvin) design: allows for precision accurate maazuramaeants " . ‘
o Powaer rating: 1W 1o 3W ../ :

o Short fime overdoad: +0.1% typical

o Thermal EMF. 3 gV

o Maximum cumrent up to 38 A

Revizaon date: 13-Jun- 2001 -r3- woee shayToilnestst ors.com
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Cryogenics
Crvogenic applications raquine structural integrity capable of withstanding exdrema
thermal cycling without damage and without detriment 1o periormance. Vishay Foil

resistors have been used as hieatars of small-mass samples and a8 circuit alaments
at cryogenic temperaturas.

End Product

Ligquefied Natural Gas Transport System

Function

Temperature Regulator

Customer Heguirements

® Reliable performance in extremealy low tempearatures
& Flexibility in resistor configuration

& U=e in high humidity and high pressure environments

o Tolerance match: 0.002%
2 Absolute TCR: 2 ppmy™C typical at -55°C 10-+125°C, +25%C ref.
3 TGR tracking: <0.5 ppm/=C
o Hematicity of 10" atmospheric cofs: The hermetic package provides a seal around
the resistive alamant which protects it from the nafural damage causad by moisture over time

| = e = :

el The Vishay Foil Resistors Solution

-+ . . o ""“\,‘
O Custom-Designed Hermetically-Sealed Networks .

{ Also avaiigble as DIF version li'\
[ e Custom networks designed 1o the customers requirements; normal valuss are: q‘ﬂ.ﬁ'

B — o Absolute tolerance: 0.005% fi‘“

o]

L

VSMP Series (0603, 0805, 1206, 1506, 2010, 2512) (Z-Foil)
VEMP Series is the industry’s first device fo provide high rafed power, excellent load ke stzbility aiong with extremely fow TCH all in one resistor
e Ulira high-precision foil wraparound surface-mount chip resisior

o Temperature coafficient of resistance (TCRE
0.05 ppm/C typical (0°C to +60°C) '

0.2 pprm*C typical (-55°C fo +125°C, +25°C ref)
2 Resistance toleranca: to £0.01% ’
o Power Coafficiant of Besistance (PCH) “AR due to soif heating™
5 ppm at rated power :
o Power rating: to 750 mW at +70°C ‘
o Thermal stabilization time <1s (nominal value achieved within
10 ppm of steady state value)
o Load life stability: to £0.005% at +70°C, 2000h at rated power
o Blactrostafic discharge (ESD) at least to 25 kY
2 Short time overioad: <0.005%
o Maiched sets are available on request

Hevizon date: 13-Jun-2011 - 74 - woanar vishayloldresistons. com
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Down Hole

Tha high temparature of down hole apphcations s a hugae chal-
lenge to electronic components and most resistor techinologies.
Temperatures upwards of 275°C are not uncommon and aven above
the melting point of some soldars. Thin film resistors are oxidized
imto oblivion by these temperatures and wirewound devices ses
major valua shifts. Even Vishay Foil resistors cannot be exposaed in-
definitely to thess temperatures, but the encapsulation of the Vishay
Fafl alemant stands up to thase environmeantal stresses long enough
to enable down-hole measurements through dozens of deep travel
cycles. The 10 times thickar resistive layer imherent in the foil resis-
tor provides them with long term stability in cold and hot erviron-
ment and helps establish it as the preferred resistor for seismic o
axploration a5 wall as for down-hola spplications.

End Product

Processor for Motor Control

Function

High-Precision Voltage Reference
Customer Requiremenis

& Low noise and high common mode rejection ratio

& Long termn stability and minimal drift
& Wil be usad in high humidity and high pressure environments

.
O
=
>
Q
=+
o
=

The Vishay Foil Resistors Solution
VHD200

Oi-mled hormeatically-sealed, small package, voltage dividars foll fllad as standard, sir fitled available upon requast)
& Effactive performance in any extreme environmeant

o Absoiute TCR: 2 ppmu®C typical at -55°C to +125%C, +25°C ref

o Foil technology which exhibits low nolse; <40 dB

o Ratio Stability: <0.001% for 2000h, rated power at +70°C

o Absolute tolerance: 0.005%
o Tolerance match: 0.001%
o
3]

\I
‘\\'* \.
TCR tracking: 01 ppmi™C

Hesmaticity of 10 ' atmospheric covs: The hermetic package provides a seal around the resistive element which protects it from the
natral damage caused by moisture over fime. In addition, VHIZ00 is oil-flled which further protacts the device from degradation, and
ensures long term performance in any exirems environment

& Shelf life stabifity: 2 ppm for at least & years

& Post Manufacture Oparations (PMO) ara avaifable for enhanced parfirmancos

V5X5Z, VA5X5Z (Z-Foil)

Offer an order of magnituds of improvement over otfer chip resistors in hvbnid circuits, also avallable for high temperafwres spplicalions
& Ulra high-precision Bulk Metal® Z-Foil chip resistors
o Temperature coafficient of resistance (TCRE
0.05 ppmd™C typical (0°C to +60°C)
0.2 ppm/™G typical (-55°C to +125"C, +25°C ref}
o TCR tracking: to 0.5 ppm/"C
o Resistance tolerance: absolute to £0.01% (user trimmabée to £0.005%), match to 0.01%
o Powar rating: 50 mW to 100 mW at +70°C
o Load fife stability: £0.01%-at +70°C, 10 000h 3t rated powar
2 Short time overoad: =0.02%
o Thermal stabilization time <1 {nominal value achieved within 10 ppm of steady state vakuel
o Pattern design minimizing hot spots

Revizaon date: 13-Jun- 2001 —Th- woee shayToilnestst ors.com
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Electron Beam

Eiectron beam machining is enabling a whole new range of applications, but =
successiul use depends on accuracy, speed and repaatability. The resistors that drive
thia beam's X and Y coordinatas and which control the beam's intensity must not add
signals af their own due to temperature power flucteations when operated as current
sensor or other system fluctuations. They must also respond immediately to high power
pukse signals-that drive the XY deflections. Vishay Foil resistors are the prafemed resis-
tive device for thesa applications.

End Product

Electron Beam Microscope

Funcoon

Focusing Mechanism

Customer Reguirements
¢ High power rating and working voliage capacity
# Hesistance of approximataly 1 M required

e Exireme precizion and rafiability

T « Voo Ceal D aciotmaro O e
I'he Visl Iay Foil Resistors Solution \

VHAS18-11Z

Qil-filled hermatically-soaled, ultrs procision resistors; 171 resistor chips in senes (Z-Foil)
& A robust design for the most accurate performanca:
o Power rating: 1.2-2.5W at +25°C
o Maximum voltage capacity: 600V
o Resistance range: 50 to 1.1 MO
o Absolute tolerance: 0001 %
o Abzolute TCR: 0.2 ppmy™C typical at -55°C fo +125"C, +25°C el
2 Load lite stability: £0.002% for 20000, rated power at +25°C
o Hematicity of 107 atmospheric cofs: The hermetic package provides & seal around the resistive slement which protects
it from the natural damage caused by moisture over tima. In addition, VHAS18 i= oii-filled which further protects the devica
from degradation. and ensures long-tarm performance in any extreme environmeant

Vishay Foil Resistors” Hand HZ
Serips of Bulk Meta™ Foil Rosistors
Seiected for Hoctronic Design's
Annuzl "Top 101 Componenis”

VHP100

Liftra high-procision hermetically-sealed Bulk Metal® Foll ressior with Zero TCH, no humidity
within a unigue construction, minimizing tha effocts of strass factors, with fotal error budget of 2 po it
¢ (il filled hermatically-zaaled resistor:
o Essentially zero TCH
2 Abzolute resistance change (window).
VHP100 <80 ppm {-55"C to +125°C)
VHPF101 =10 ppm (+15°C to +45°C)
2 Resistance tolerance: to £0.005% (50 ppm) - (available to =0.001% (10 ppmj
o No humidity affect: harmatically sealed against moisture
o Load life stability: +50 ppm typical for 2000h, T0°C at rated power

2 ‘Bhelf life stability: +2 ppm typical after at least 6 years ‘_,J‘,__,____,‘ Vishay Foil Resistors

o Corrent noise: 0,010 pVgy«V of applied voitags (=40 dB} r 2007 New-Ganeration, Liltra-Frecision

o Thermal EMF; 0.05 uV/"C typical ;,"E":-_r'; VHP100 Bulk Matal® Foil Hesistor

2 Oil fillad as standard, air filled available upon request ~aul Wins Product of the Year Award from

Eectronic Products Magazine

Hevizon date: 13-Jun-2011 - T - woanar vishayloldresistons. com
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Industrial

Industrial systems somelimes favor price ovar guality when
it comes to electronic componenis, but when all factors

are taken into consideration, quality resistors turn out to ba
the least expensive solution. In the long run, a reliable and
stable resistor costs less than one that must be replaced or
which requires additional circuitry o compensate for lack of
precizion. Factar in warranty repair expenss, downtims in the
nands of the customer, and transporiation costs for repairs,
and the “zavings” from using second-best resistors quickly
disappsar. Even when an assumad or measurad returms rate
is appliad, the Vishay Foil resistor turms out to be the most
economical sohution.

High Voltage Electrical Circuit Breaker

Function

T
Precision Measurement Control Q_
Lustomer Hequiremenis =1
& Neotwork with gpacific configuration :b
& Precise measuraments are necessary 1o ensure the saiety of the circult and the proper trigger for the circuit breaker O
& Perfomancs should be reliable within the temperatura renge of 404G to 70°C —F
& Must andure both sporadic and continuous shori-time overfoad .D
_-.,_-.'......"..|f"-......,_...'_ :

| he Vishay Foil Resistors Solution

300193Z

Littra high-precision Z-Foil voltage divider and network resisfor; 3 resistor
chips, 2 configured as voifage divider, and the other as an individual resizior

& Precize voliage divider with flaxibility of use and accurate performance at
high temperatures:

o Ratio toleranca: 0.005% 'y f ' ' ( | [ |
5 Absolite tolerance: 0.005% | . '
o TCR tracking: 0.5 ppm/°C 'y F F | F | |
o Absolute TCR: 2 ppm/@C typical at -55°C 10 125°C range, +25°C ref. | ' 1 i
o Short time overoad: 0.002%

& Themnal stabilization time = 1 2 (nominal value achieved within 10 ppm of staady state value)

DSMZ (Z-Foil)

The O5MZ sirfaco-mount voltage divider provides a matched pair of Buth Meta® Z-Foil resistors in a small epoxy molded package

The alectrical specification of this intagrated construction offars improved pevformance and bettar raal estate utilizafion over discreto

resisfors and matched pairs.

& Ufira high-precision Bulk Metal® Z-Foil surface-mount voltage divider
o Temperature coafficient of resistance {TCHE

#0105 ppm™C typ. (0°C to +60°C}

+0.2 ppm/C typ. (-55°C to +125°C, +25°C ref)

TCR tracking: 0.1 ppm/*C fypical

Rasistance toleranca: absolute: £0.02%; maich: 0.01%

Power rating gt 70°C: entire package: 01AW, each resistor. (LOSW

Ratio stability; 0.005% (0.05W at +70°C, 2000h)

Short time overioad: 0.005%

Mon inductive, non capacitive design

Rize time: 1 ns effactively no ringing

[ T o T T o

Revizaon date: 13-Jun- 2001 —-If- woee shayToilnestst ors.com
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Laboratory and Metrology

In Izb and metrology applications, tha only appropriste resistors
are thoss that will retain their inftial value over time. Hermetic
packaging is a must since avery laboratory will have some
humidity fluctuations. Additicnal essentials include stability undar
temperature fluctuations, no thermally active junctions, and a low
temperature coofficient of resistance. Only one resistor combines
all of these characieristics: Bulk Meta™ Foil Resistors.

End Product

Real-Time Hydrogen-Specific Process Monitor

runcton

Hydrogen Gas Measurement

L ™
[ o e 1 R T o

ctarnoar oo irermoantc
AdolH TS NEeUuUnaeimiel s

¢ Heliable parformance for real-time accuracy

& High speed response capabilities to detect instantaneous
changes in environmant

& Low TCR and low PCH specifications

he Vishay Foil Resistors Solution

VSMPO603 (Z-Foil)
Litra high-precision foil wraparound swiace-mount chip resistor (Z-Foil)
¢ HAeliabla, high-speed performance for real-time measuremeants:

o Load life stability: £0.005% for 2000 h, rated power at +70"C

o Abzoluta TCR: 0.2 ppmy™C typical at -55"C o +125"C range

2 Power Coafficient of Resistance (PCR) “AR due to solf heating™

5 ppm at rated power
2 Abzolute tolerance: 0.01%
> Hize time: 1 ns effectivaly no ringing

| &
o)
-.—l
3
<
=
(o)
L

& Elactrostatic discharge (ESD) at least to 25 KV

& Thermal stabilization time <1s (nominal value achieved within 10 ppm of steady siate valua)
& Voitage coofficient: <01 ppm/V

& Non inductive: <0.08 yH

VHP203 (Z-Foil)

The harmetic sealing foi-filled) efiminafos the ingross of morsture and oxygen, while the ol acts as a thermmal conductor, thus eliminating
long term degradation of elements of unsealed resistors, while at the same time alfowing the device fo accept short parods of ovariogd
without degradation.
& Hermetically-sesled miniatura witra high-precision Z-Foll technology resisions:

o Temperature coafficient of resistance (TCRE =0.05 ppmy™C [0°C to +66°C)

> Resistance tolerance: to £0.001% (10 ppm)

o Load life stability; =0.002% maximum AR H60°C for 20000 at 01W per chip)

> Electrostatic discharge (ESD) up to 25 kV

o Power rating: to 0.3W at +25"C

o Shalt life stabifity: 2 ppm for at least B yoars

2 Currant noiza: 0.040 VgV of applied voltage (<40 dE)

> Thermal EMF: 0.05 pV™C typical

2 Voltage coefficient: <01 ppm/V

2 Non inductive: <008 pH

Hevizon date: 13-Jun-2011 -78 woanar vishayloldresistons. com
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Medical

Accurate and stabls instrumentation in the medical
field reguires the ability to detect very small signals
without producing false readings. For the complemant
of resistors sumounding the operational amplifiar and
anywhere elss resistors are needed in medical applica-
tions,

Fluid Injector Device

Current Sense for Motor Control

& Holiable measuramants of motor control
are necessary to perform injections at the

the preferred choice of device is Vishay Foil

HECI el (&

precise location

& High speed response nacessary to parform
given tas

& Low sensitivity 1o shori-time overload

Surface mount to praserve limited real estate

& 4 pad Kelvin connection desired as a way to improve accuracy

VCS1625ZP (Z-Foil)

i J s | I - - B
ViISHay FOll Besisiors Solum

Litra high-precision Z-Foil surfaca-maount cirent sensing chip resisfor

& High performance current sanse:

o
o
2
=]

]
o
o

Load fife stability: 0.02% at 70°C, 2000h at rated powar
Ab=olute tolerance: 0.2%

Absolute TCR: 0L05 ppmyG typical at (°C 10 +60°C range
Power Coefficient of Resisiance (PCH) “AR due to saif heating™
5 ppm at rated power

Rise tima: 1 ns effectively no ringing

Short time overtoad: <0.005%

Standard Kelvin connection configuration

VCS3312Z, VCS332Z (Z-Foil)

High-precizion 4 terminal power clmont sensing resistors when mountad on a heat sink can sustain

10 W continuausly without an appreciable change in rasistance.
& 4-Terminal power currant sensing resistors:

o

o
]
o
=]
2
o
>
2

Low tamperature coefficient of registance -

0.05 ppmuC typical (0"C to +80°C)

Rasistance tolerance © to £0.01%

Rapid AR stabifization under transient loads L

Teniold improvement of Powsr Coeificient of Resistance (PCR): 4 pomd/W

Thermal resistance: 6°CAW ik

Rize time: 1 ns, effectively no ringing '

Power rating: to 10W on heatsink at +25°%C, 3W in free air at +25°C

Tharmal siabilization fime <1z {nominal value achisvaed within 10 ppm of steady =tate vakue)

Load life stability: £0.005% (50 ppm), 3W on haatzink at +25°C, 2000h, £0.01% (100 ppm), 3W in free air at +25°C, 2000h

Revizaon date: 13-Jun- 2001 - - woee shayToilnestst ors.com
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Military

Vishay Foil resistors have been used for mora
than 40 years in military eguipment and aven
before a suitabla MIL SPEC was established. In
the late 60s, MIL PRF 55182 was established and
the BRNCO0 style appliad to the Vishay Foil rosis-
tors. Testing to “R” failure rate was conducted
and the devices have been used contingously
ever sinca. Today, Vishay Foll resistors are serving
in every category of military eguipmant that ralias
on alectranics for its functionality.

End Product

High Power Pulse Radio
Frequency Transmitier

Function
Signal Generator and Feedback

Customer Reguirements

Azal-tima measuremeant capabilities

Aocurate digital to.analog conversion capabilitiss
High speed response necessary to perform given task
Able to withstand sloctrostatic discharges (ESD)

High stability

End of ife tolerance: <0.1%

The Vishay Foil Resistors Solution
Z201 (Z-Foil)
High-pracision foll rosistor
& The most refable resistor for tasks that have no margin for ermor
o Temperatura coafficient of resistance (TCRY 0.2 ppm™C typical (-55°C to +125°C, +25°C ref)
= Resistance tolerance: to £0.005%
o Load life stability: to £0.005% at 70°C, 2000k at rated power
o Blectrostaiic dischargs (ESD) at least to 25 kW
o Mon inductive, non capacitive design
o Rise time: 1 ns without ringing \
> Curent noise: G010 p¥gue/volt of applied voliage (<40 dB)
o Thermal EMF- 0.05 pv/C \

1445Q and 1446Q (QPL)
Thess networks are qualified fo MIL-PRF-83401, charactenstic C, schematic A, (Qualified Paris List - QFL),
Actusl performance exceads alf the requiremants of MIL-PRE-83401 charactaristics <C."
& [OPL natworks:

o Hamatically sealad for maximum environmeanial protection - 100% leak protection

> Grossleak: no bubbles

o Finga leak: <5 x 10" cofsec

2 Tested par MIL-PRF-E3401

2 Ceramic package: 84% alumina (ALO,)

o Lid: gold-plated Kovar

o Soldar: tin/gold

o Leads: alloy 42 (iron nickel) with 100y inches goid piating (MIL-STD-1276, Typa G-21-4)

o Gold ball wire bonding

2 Foll chips VH5XS

Hewvizon date: 13- Jun-2011 - B0 - woanar vishayloldresistons. com
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Precision Instrumentation

Whathar they are usad in the guidance system of 3 cruise missile, the autopiiot of
an arplane, or the remote responder of a weather station, Vishay Foil resistors ars
consistantly tha best chobca for precsion instrumentation becatsa of thair initial
accuracy and long termn stability

T "R M
End Product

Chromatography Data System Validation Instrument

Function

Unity Gain Inverting Amplifiers and Summing Amplifiers

Customer Requirements

& TCH tracking and a tight tolarance ratio i= essaential for gain control

& Long term stability and low drift is required for consistant performance
& Low noise capabilities which will not interfere with signal measuraments

Ihe Vishay Foil Resistors Solution
SMNZ (Z-Foil}
Litra high-precision Z-Foil surfaca-mouint 4 resisior metwork dusl-in-fine package
& The most precize natwork package for amplifier applications:
o Absolute TCR: 0.2 ppm/™C typical at -55°C to 125°C range
o TGR fracking: 0.1 ppmy™C typical at -55°C to-+125°C range
o Tolerance matching: 0.01%
< Ratio stability: 0.005% for 20000, rated power al +70°C

o Power Coefficient of Resisiance (PCH) “AR due to self heating™ =5 ppm at rated power

o Current notse: 0,010 pVy,e/V of applied voltage {<-40 dE)
o Electrostatic discharge (ESD) at least to 25 kY

VFD244Z (Z-Foil)

Violtago divider with excellent Inibial resistance and ratio matching, fracking in operation and fast response

without ringing.
& Bulk Metal® Foil tachnology ulira high-precision Z-Foil voltage divider:
o Temperature coafficient of resistance (TCRE
+0.05 ppms™C typical {0"C to +80°C)
02 ppm/°C typical (- 55°C to +125°C, 425°C ref)
o TGR tracking: 0.1 ppm/~C typical
< Resistance tolerance: absolute and matching to 0.005% (50 ppmi)
o Power rating: up to 1W at 70°C
o Load life Atio stabifity: <0.005% (50 ppm) 1W at +70°C for 20000
o Maximum working voeltaga: 350V
o Risetime: 1 ns effectively no ringing
o Current noise: 0010 Vg,V of applisd voltaga {=-40 dB)

Foil in Action
Vishay Foil Resistors
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< Thermal stabilization time <1= {nominal value achieved within 10 ppm of steady state vakuel
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Vishay Foil Resistors iﬂ PHEcINcn

Weighing Scales

Whatever they're waighing, whether it's gams or
pharmaceuticals, scakes must ba accurate day

in and day out. Some ars in harsh envionments
while others ara in Isboratories. But regardless

of the application, accuracy and consistency are
the prime targets. For naarly 50 years, Vishay Foil
resistors have been a key enabling component for
weighing syetems_ and thoy continue to sarve this
important sector today.

Fnd Product

Weighing Scale

Funciion

Current Sense and Voltage Reference

Butk Mata®™ Foil technodogy high-precision, cumant sensing, powar surface rmournt,
metal sirip resistor that meets the requirements of MIL-PRF-494658.
¢ The most precise and refiable resistor avaitable:

2 Abzolute tolerance: 0.2%

2 Absolute TCR: 20 ppm/C maximum at -55°C to +125°C, +25"C rei.

o Power rating: 2W

o Load life stability: +0.05% for 2000h, rated power at +70°C

o Thermal EMF: <3 pV/C

Customer R eguirements
# High-precision measurement capabilities
| o & Accurate digital to analog conversion capabilitias
_Q ® Low noise for best performance
-.—l
u —— - — — -~
< | ne Vishay Foll Hesistors Solution
E=8 Ccsmasars
(1

CSM25125
Butk Mata®™ Foil technodogy high-precision, surface-mount configuration with four terminal (Kelvin} dasign
which allows precizion and accurate measurements with improved stabilify.
¢ Current sensing, power surface-mount, metal strip resiston

o Temperaiure coaffiicient of resistance (TCRE

415 ppm™C maximum {-55"C to +125°C, +25"C rof)

2 Load lite stability to £0.05% (70°C, 2000h at rated power)

o Power rating: 1W

o Resistance tolerance: +0.1%

o Short time overioad: £01% typical

o Tharmal EMF: <3 pV"C

o Maximum current: up to 104

Check alen: CSM3EITT,
CEMBEITF CEMBEST, CEM25T2

Hevizon date: 13-Jun-2011 - 82 woanar vishayloldresistons. com




