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VISHAY Foil in Action

Fremeion Vishay Foil Resistors

Aerospace

The demands of the aerospace segment differ from
the commercial segments in one major area —
ongoing reliability. In some cases there is only one
chance to complete the mission, and the systemn
cannot be brought back into the shop for repairs.
Some systems must transit deep-space for 10 vears
or more before being activated. Every component
must activate when required and perform flawlesshy
to the end of the mission. That's why Vishay Foil re-
sistors, with their long term consistency and reliabil-
ity, are the only cholce for aerospace applications.

End Product

Thruster Gontrol System for Satellites

Function
Voltage Control

™ 1 Dam nirarnamto
customer Requirements
Propulsion system must be precize due to high sensitivity of forces in anti-gravity environments

.
o High reliability since there will be no servicing during its lifetime
e Established reliability in previous asrospace applications
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The Foil Solution
RNCO0Y and RNC90Z

GPL resistors with established reliability (ER) and mests the requirements of MIL-PRF-55182/0
® Themostprecise and reliable resistor available used for decades in the agrospace industry: !
o Absolute TCR for RMNCS0Z: .
2 ppm®C maximum at -55 °C to 4175 °C range !
o Absolute TCR for RMNCO0Y: & ppm/2C maximum at -55 °C to 4125 *C range; , f
10 ppm/~C maximum at 125 °C to +175 °C range f'-' |
o Absolute Tolerance: 0.005 %6 (50 ppm) |
o Load Life Stability: = 0.005 % for 2000 h, 0.3 W at +125 °C
o Failure Rate: Level R (per Mil PRF 55182-9 and MIL- STD- £30) | 3!,

303134, 303135, 303136, 303137, 303138
Screenftest flow in compliance with EEEANST-002, (Tables 24 and 34, FilmiFol, Level 1) and MIL-PRF-55342
e Ultra-high precision surface-mount chip resistors, W3MP Z-Foil technology configuration:

o Temperature coefficient of resistance (TCR):
0.2 ppmPC typical (- 55 °C to + 125 °C, + 25 °C ref)
Tolerance: to = 0.02 % & g
o Power coefficient "AR due to self heating”: 5 ppm at rated power ’
o]
o Load life stability: to £0.03 % at +70 °C, 2000 h at rated power
o Hectrostatic discharge (ESD) at least to 25 000 W
o]
o Thermal stabilization time = 1 s (nominal value achieved within 10 ppm of steady state value)
o Rise fime: 1 ns effectively noringing

o

Power rafing: to 400 mW at + 70 *C Q
Short time overload: 0.02 %

Revizion date: 04-Apr-2011 -1- i vishayfoilresistors.com
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Vishay Foil Resistors aROUP

Audio - “Hear the Difference”

In audio systems, "high end" means faithful reproduction of the
original signal and the absence of noise insertion by the electronic
components — particularly the resistors. The audio discrimination
level s sometimes bevond the instrument measuring capability
but nonetheless aurally detectable. Vishay Foil resistors are the
lowrest-noise such devices available and essential components of
any high-end audio system.

End Produc

High-End Audio Preamplifier

Function

Line Level Audio Signal Amplification

Customer Re :
& Low noise preamplifier for implementation into differential amplifier circuit
& Tight Settability required to maintain accurate amplifier gan

& Trimmer technology which provides consistent and reliable performance

The Foil Solution
1240 Trimmer

Ultra-high praecizion trimming potentiometar designad to meet or axcesad

the requirameants of MIL-PRFE-33035, Char. H with a smoacth and unidiractional output
& Currentnoise; 0.010 LVBMSA of applied voltage (= - 40 dB)

Results in a high signal-to-noize ratio and a high common mode rejection ratio
Settability: 005 % typical, 01 % maximum

Setting stability: 0.1 %6 typical, 0.5 % maximum

Trimmer design which ensures a smooth and unidirectional output:

a Wirewound technology exhibits a step function in response to wiper travel, while cermet
technology has wide deviations inresponse to wiper travel

a Only foil offers alinear and predictable response
& |Immune to shock vibrations

c

o
.=

Q
<
£
O
L

"For further information, please see Application Mote Resistance Trimmears.

VAR (VPG Audio Resistor)

Composad of VPG's Bulk Metal® Z-foil technology with improved sound quality, provides a combination of low noise and fow
inductancelcapacitance, making it unrivalfed for applications requiring fow noize and distortion-free properfias.

& "MNaked Z-foil resistor” design without mold or encapsulation for reduced signal distortion:
Temperature coefficient of resistance (TCR):
+0.2 ppm/°C typical at -55 °C 1o+ 125 °C, 25 °C ref.
Rated power: to 0.4 W at +70 °C
Resistance tolerance: 1o £0.005 %
LoadHife stability: to £ 0.005 % at +70 °C, 2000 h at rated power
Mon inductive, non capacitive design
Rige time: 1 nz without ringing
Current noise: 0,010 pygue™ of applied voltage (= - 40 dB)
a Thermal EMF 005 LW/ C
a Voltage coefficient: = 0.1 ppmAS
a Inductance: < 0.08 uH
® Thermal stabilization time < 1 s (nominal value achieved within 10 ppm of steady state value)
& FElectrostatic discharge (ESD) at least to 25000V
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oo Vishay Foil Resistors

Automatic Test Equipment (ATE)

Automatic test equipment (ATE) performs at high speeds, reading and recording of
information 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 result in faillure o reject a faulty device, or conversely, Gause spunous rejection
of perfectly good product. If ever there was a place not to be “penny wise and pound
foolish” itis in the resistor complement of an ATE. The wisest resistor choice for ATEs
is Vishay Foil Resistor.

End Product

DC Test Instrument

Function
Digitize an AC Signal

sustomer Requirements
Short term stability
Low sensitivilty to lemperalure {external and internal)
Precision required due o resource constraints
Requires resistor of minimal size due 1o real estale conslraints
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The Foil Solution
VFCP2010 (Flip Chip with Z-Foil)

Ultra-high precision Z-Foil flip chip resistor with 35% space saving vs. wraparound design
& The moststable and precise resistor available:

o Load Life Stability: + 0.005% for 2000 h, raled power at + 70 °C

0 Absolute TCR: 0.2 ppm/°C typical at -55 °C o +125 °C range + 25 °C Rel.

o Absolute Tolerance: 0.01%

o Flip chip design saves 35% more space than a wraparound design
® FElectrostatic discharge (ESD) atleast o 25 000V
Thermal stabilization time < 1 s {nominal value achieved within 10 ppm of steady state valug)
e Rise time: 1 ns effectively no ringing

SMR1DZ/SMR3DZ (Z-Foil)

Unigue flexible terminations to ensure minirmal stress fransference from the PCE due to a difference in Therrmal Coefficient of Expansions (TCE}
o Ultra-high-precision Z-Foil molded surface mount resistor:

o Temperature Coefficient of Resistance (TCR):

o =+ 0.05 ppm/C typical (0 °C to + 60 °C)

0= 0.2 ppm°C typical - 55 °C to+ 125 "C + 25 °C Ref)

a Tolerance: to+ 0.01 %

o Power Coefficient of Resistance (PCR) “AR due to self healing”: 5 ppm at Rated Power

o Load Life Stability: + 0.005 % (+70 °C, 2000 hours at Rated Power)

o Power Rating: o 600 mW at 70 °C

o Matched sets with TCR tracking are available upon request
® Electrostatic discharge (ESD) atleast to 25 000 V
® Thermal stabilization time < 1 s (hominal value achieved within 10 ppm of steady state value)
® Rise time: 1 ns effectively no ringing

Flexible Terminations

Rewision date: Od-Apr-2011 -3- wiwi vishayfoilresistors.com
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Vishay Foil Resistors GROUP

Aviation

The electronics Used in commercial avionics are exposed to
dramatic temperature excursions, shock and vibration, maoisture,
and the test of time. In engine, cabin, and flight control applica-
tions, resistors need to maintain their values despite all of these
factors. Vishay Foil resistors have a long history of applications
in commercial aviation, supported by more than 30 years of load
life testing.

End Product
Aircraft Engine

Function

High Temperature Measurement Gontrol

Customer Requirements

& FPrecise voltage reference capable of measuring down to nano-volts
& Implementation into a microbridge configuration
& Must perform properly at a typical temperature of 480 °C and power of 0.1 W

The Foil Solution
300144Z

Uftra-high pracizion Z-Foil voftags divider rasisfors
& FPrecise Voltage Divider with flexibility of use and accurate performance
at high temperatures:
a Absolute Tolerance: 0.005%
o Ratio Tolerance: 0.005%
a Absolute TCR: 0.2 ppm/PC typical at -55°C to +125°C range
o Rated Power: 0.2 W at +70°C
a FPCR: 5 ppm at rated power
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303144, 303145

Screanftest flow in compliance with EEE-INST-002 (Tabfes 24 and 34, Film/Foif, Laval 1) MIL-PRE-55342 and MIL-PRF-42465
& Fixedresistors CSM2512 and CSMIE37 for low value current-sense resistors, providing powver and precision in a four terminal,
surface-mount configuration:
a Temperature coefficient: £ 20 ppm/°C max. - 55 °C to + 125 °C, + 25 *Cref)
o Tolerance: £ 0.5 %
a Four terminal (Kelvin) design: allows for precision accurate measurements
a Fower rating: 1 W to 3 W
a Short time overload: + 0.1 % typical
a Thermal EMF: 3 VPG
a Maximum current: up to 38 A

Revizion date: 04-Apr-2014 -4 - i vishayfollresistors.com
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Fremeion Vishay Foil Resistors

Cryogenics
Cryogenic applications reguire structural integrity capable of withstanding extreme
thermal cycling without damage and with no detnment to performance. Vishay Foil

resistors have been used as heaters of small-mass samples and as circuit elements
at cryogenic temperatures.

End Product

Liquefied Natural Gas Transport System

Function

Temperature Regulator

Customer Requirements

e FReliable performance in extremely low temperatures
o Flexibility in resistor configuration

® Uszeinhigh humidity and high pressure environments

The Foil Solution

Custom-Designed Hermetically-Sealed Networks
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Also available as DIP version
e Custom Metworks designed to the customers requirements: normal values are:
o Absolute Tolerance: 0.005%
o Tolerance Match: 0.002%
o Absolute TCR: 2 ppm/~C typical at -55 *C to 4125 °C range
o TCR Tracking: =05 ppm/~C
o Hermeticity of 107 atmospheric cofs: The hermetic package provides a seal around
the resistive elementwhich protects it from the natural damage caused by moisture over time

VSMP Series (0603, 0805, 1206, 1506, 2010, 2512) (Z-Foil)

VSMP Series is the industry's first device fo provide high rated power, excallent load life stability along with extremaly fow TCR allin one resistor,
o Ultra-high-precision Foil wraparound surface-mount chip resistor:
o Temperature coefficient of resistance (TCR):
0.05 ppm/®C typical (0 °C to + 80 °C)
0.2 ppmC typical (- 55 °C to + 125 °C, + 25 °C ref)
o Resistance tolerance: to £0.01 %
o Power coefficient "AR due to self heating”: 5 ppm at rated power
o Power rating: to 750 mW at + 70 °C
o Thermal stabilization time = 1 s (nominal value achigved within
10 ppm of steady state value)
Load-life stability: to £ 0.005 % at +70 °C, 2000 h at rated power
Bectrostatic discharge (ESD) at least to 25 000 W
Short time overload: < 0.005 %
Matched sets are available on request

o C o0
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Vishay Foil Resistors aROUP

Down Hole

The high temperature of down hole applications is a huge chal-
lenge to electronic components and most resistor technologies.
Temperatures Upwards of 275 °C are not uncommon and even above
the melting point of some sclders. Thin film resistors are cxidized
into oblivion by these temperatures and wirewround devices see
major value shifts. BEven Vishay Foil resistors cannot be exposed in-
definitely to these temperatures, but the encapsulation of the Vishay
Foil element stands up to these environmental stresses long enough
to enable down-hole measurements through dozens of deep travel
cycles The 100 times thicker resistive layer inherent the foil resistors
long term stability in cold and hot envircnment and helps establish

it as the preferred resistor for seismic oil exploration as well as for
down-hole applications.

End Product

Processor for Motor Gontrol

Function

High Precision Voltage Reference

Customer Reqguirements

& Low noise and high common mode rejection ratio

& Long term stability and minimal drift

& Will be uzed in high humidity and high pressure environments

The Foil Solution
VHD200

Qil-filled harmeticallv-sealed, small packags, voltage dividars (oif fillad az standard, air filled available upon request)
& Effective performance in any extreme environment:
a Absolute TCR: 2 ppm/2C typical at -55 °C to +125 °C range
a Foil technology which exhibits low noise: < -40 dB 5\
a Ratio Stability: <0.0071 % for 2000 h, rated power at + 70 °C \
o Absolute Tolerance: 0.005%
o Tolerance Match: 0.0071 9
a TCR Tracking: 0.1 ppm/2C
a Hermeticity of 107 atmospheric cc/e: The hermetic package provides a seal around the resistive element which protects it from the
natural damage caused by moisture over time. In addition, WHD200 is oil-filled which further protects the device from degradation, and
ensuUres long term performance in any extreme environment
& Shelflife stability: 2 ppm for at least 6 years
& FPMOis available for enhanced performances

V5X5Z, V15X5Z (Z-Foil)

Offar an ordear of magnitude of improvameant over othar chip resiztors in hvbrid circuits, alzo availabls for high temperatures applications
& Ultra-high-precision Bulk Metal® Z-Foil chip resistors:

a Temperature coefficient of resistance (TCR):
0.05 ppm/~C typical (0 °C to+ 60 °C)
0.2 ppm/°C typical (- 55 °C to + 125 °C, + 25 °C ref)

a TCR tracking: to 0.5 ppm/°C

a Tolerance: absolute to £0.01 36 (user trimmable to £ 0.005 %), match to 0.01 %
a Powerrating: 50 mW to 100 mW at + 70 °C

a Load life stability: £ 0.01 % at + 70 °C, 10 000 h atrated power

o Short time overload: = 0.02 %

a Thermal stabilization time < 1 s (nominal value achievedwithin 10 ppm of steady state value)
a Pattern design minimizing hot spots

\
\
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GROUP Vishay Foil Resistors

Electron Beam

Electron beam machining is enabling a whole new range of applications, but its
successfll use depends on accuracy, speed and repeatability. The resistors that drive
the beam's X and ¥ coordinates and which control the beam's intensity must not add
signals of their own due to temperature poweer fluctuations when operated as current
sensor or other systemn fluctuations. They must alzo respond immediately to high power
pulse signals that drive the X7 deflections. Vishay Foil resistors are the preferred resis-
tive device for these applications.

End Product

Electron Beam Microscope

Function

Focusing Mechanism

Customer Requirements

& High Power Bating and Working Voltage Capacity
® BResistance of approximately 1 MO required

& Extreme precision and reliability

The Foil Solution
VHA518-11Z

Qif-filled harmetically-sealed, uftra pracision resisfors; 71 resisfor chips in series (Z-0i))
& Avrcbust design for the most accurate performance:

a Power Rating: 1.2-2 5W at + 25 °C

a Maximum Voltage Capacity: 600

a Resistance Range: 5 Q to 1.1 MO

a Absolute Tolerance: 0.001%

a Absolute TCR: 0.2 ppm /@G typical at -55 °C to +125 °C range

a Load Life Stability: £0.002% for 2000 h, rated power at + 25 °C

a Hermeticity of 107 atmospheric co/e: The hermetic package provides a seal around the resistive element which protects
it from the natural damage caused by moisture over time. In addition, VHAS18 is oil-filled which further protects the device
from degradation, and ensures long-term performance in any extreme environment

Vishay Pracision Groups H and HZ
Serfes of Bulk Metal® Foil Resistors
Sefectad for Electronic Design’s
Annual "Top 107 Componants”

VHP100

Ultra-high precizion harmetically-sealed Bull Metal® Foil resistor with Zero TCR, no humidity
within a unique construction, minimizing the effects of sfrass factors, with fotal arror budget of 2 ppm drift.
& Oil filled hermetically-sealed resistor:

a Eszentially zero TCR

a Absolute resistance change fwindow):
WHPA00 < 80 ppm (- 55 °C to + 125 °C)
WHP101 < 10 ppm (+ 15 °C to + 45 °C)

a Tolerance: to = 0.005 % (50 ppm) - (available to £ 0.0071 % (10 ppm))
a Mo humidity effect: hermetically sealed against moisture

a Load life stability: = 50 ppm typical for 2000 h, 70 °C at rated power
a Shelf life stability: + 2 ppm typical after at least 6 years

Vizshay Pracision Groups

I-I,rl Erapl
a Current noize: 0010 pWRMSAS of applied voltage (< - 40 dE) 3 UEL:J Mew-Ganaration, Ultra-Pracizion
o Thermal EMF: 0.05 pV/°GC typical “ e VHPTOO Bulk Meta® Foil Resizfor
o Ol filled as standard, air filled available upon request AWARE Wins Product of the Year Award from
Electronic Producis Magazine

Favizion date: 04-Apr-2014 -7- g vishayfoilnasistors .com
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Vishay Foil Resistors aROUP

Industrial

Industrial systems sometimes favor price over quality when

it comes to electronic components, but when all factors are
taken into consideration, quality resistors turn out to be the
least expensive solution. In the long run, a reliable and stable
resistor costs less than one that must be replaced or which re-
quires additional circuitry to compensate for lack of precision.
Factor in warranty repair expense, downtime in the hands of
the customer, and transportation costs for repairs, and the
"savings" from using second-best resistors quickly disappear.
Even when an assumed or measured returns rate is applied,
the Vishay Foil resistor turns out to be the most economical
solution.

1T 1

End Product

High Voltage Electrical Circuit Breaker

Function

Precision Measurement Gontrol

Customer Requirements

Metwork with specific configuration

Precize measurements are necessary to ensure the safety of the circuit and the proper trigger for the circuit breaker
Performance should be reliable within the temperature range of -40°C to 70 °C

Must endure both sporadic and continuous short-time overload

300193Z

Ultra-high pracizion Z-Foil voltage dividar and network resistor; 3 resistor

chips, 2 configurad az voltage dividar, and the othar az an individual resisior

& Frecise Voltage Divider with flexibility of use and accurate performance at
high temperatures:
o Ratio Tolerance: 0.005%
o Absolute Tolerance: 0.005% [
o TGR Tracking: 0.5 ppm/°C { /
a Absolute TCR: 2 ppm /2C typical at -55 °C to 125 "Crange, +25 °C Ref. '
o Short time overload: 0.002%

& Thermal stabilization time < 1 s (nominal value achieved within 10 ppm of steady state value)

DSMZ (Z-Foil)

The DSMZ surface-mount voltage divider provides a matched pair of Bullk Meata® Z-Foil regiztors in a small epoxy molded packags.
The sfecirical specification of thiz integrated construction offers improved parfonmance and better real estate utifization over dizcrate
ragistors and matchad pairs.
& Ultra-high precizion Bulk Metal® Z-Foil surface-mount voltage divider:
a Temperature coefficient of resistance (TCR):
+0.05 ppm/°C typ. (0 °C to + 60 °C)
+0.2 ppm/PC typ. (- 55 °C to + 125 °C, + 25 °C Ref)
a Tracking: 0.1 ppm/eC typical
o Tolerance: absolute; £0.02 %, match: 0.01 %
a Powerrating at 70 °C: entire package: 0.1 W, each resistor: 0.05 VW
o Ratio stability: 0.005 % {0.05 W at +70 *C, 2000 h)
o Short time overload: 0.005 %
a Mon-inductive, non-capacitive design
a Rise time: 1 ns effectively no ringing

Ravision date: 04-Apr-2011 -B- wnanavishayfoilresistors.com
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Laboratory and Metrology

In lab and metrology applications, the only approphate resistors
are those that will retain their initial value over time. Hermetic
packaging is a must since every laboratory will have some
humidity fluctuations. Additional essentials include stability under
temperature fluctuations, no themally active junctions, and a low
temperature coeflicient of resistance. Only one resistor combines
all of these characteristics. Bulk Metal® Foil Resistors.

End Product

Real-Time Hydrogen-Specific Process Monitor

Function

Hydrogen Gas Measurement

Reliable performance for real-time accuracy

High speed response capabilities to detect instantansous
changes in environment

& Low TCR and low PCR specifications

Customer Requirements
]

The Foil Solution
VSMP0603 (Z Foil)

Ultra-high precision foll wraparound surface-mount chip resistor (Z-foif)
& Reliable, high-speed performance for real-time measurements

o Load Life Stability: +0.005% for 2000 h, rated power at +70 °C
o Absolute TCR: 0.2 ppm/°C typical at -55°C to +125 °C range

a PCR: 5 ppm at rated power

o Absolute Tolerance: 0.01%

a Rise time: 1 ns effectively no ringing

Electrostatic discharge (ESD) at least to 25 000 Y

Thermal stabilization time < 1 s (hominal value achieved within 10 ppm of steady state valug)
Voltage coefficient: < 0.1 ppmdV

Non inductive: < 0.08 pH
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VHP203 (Z-Foil)
The hermetic sealing (oif filled) eliminates the ingress of moisiure and cxygen, while the oif acts as a therrnal conductor, thus eliminating
long term degradation of elements of unsealed resistors, while at the same fime allowing the device fo accept shott periods of overfcad
without degradation.
& Hermetically-sealed miniature ultra-high precision Z-Foil technology resistors:

o Temperature coefficient of resistance (TCRY. £0.05 ppm/°C (0 °C to +60 °C)

a Tolerance: to 0001 2% (10 ppmy)

o Load life stability: £0.002 % masdmum AR @60 °C for 2000 h at 0.1 W per chip)

o Electrostatic discharge (ESD) up to 25 000 Y

o Powver rating: 0.3 W at +25 °C

a Shelf life stability: 2 ppm for at least 6 years

a Gurrent noise: 0.010 pYBMS/Y of applied voltage (< -40 dB)

a Thermal EMF: 0.05 pv/° G typical

a Voltage coefficient: < 0.1 ppm/Y

a Noninductive: < 0.08 pH

Revision date: 04-Apr-2014 -9- wawvishayfoilrasistors.com
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Medical

Accurate and stable instrumentation in the medical
field requires the ahility to detect very small signals
without producing false readings. For the complement
of resistors surrounding the operational amplifier and
anywhere else resistors are needed in medical applica-
tions, the preferred choice of device is Vishay Foil.

Crr Drad it
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Fluid Injector Device
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Current Sense for Motor Control

o Reliable measurements of motor control
are necessary to perform injections at the
precise location

e High speed response necessary to perform
given task

o Low sensitivity to short-time overload

e Surface mount to preserve limited real estate

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

[he F¢
VCS1625ZP (Z Foil)

Ultra-high precision Z-Foil surface-mount current sensing chip resistor
e High performance current sense:

o Load life stahility: 0.02 % at 70 °C, 2000 h at rated power

o Absolute Tolerance: 0.2%

o Absolute TCR: 0.05 ppm/°C typical at 0 °C to +60 °C range

o PCR: 5 ppm at rated power

o Rise time: 1 ns effectively no ringing

o Short time overload: < 0.005%

o Standard Kelvin connection configuration
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VCS331Z, VCS332Z (£ Foil)

High precision 4 terminal power current sensing resistors when mounted on a heat sink, can sustain
10 W continuously without an appreciable change in resistance.
e 4-Terminal power current sensing resistors:
o Low temperature coefficient of resistance :
0.05 ppm/°C typical (0 °C to +60 °C)
o Resistance tolerance : to £0.01 %
o Rapid AR stabilization under transient loads
o Tenfold improvement of power coefficient of resistance (PCR): 4 ppm/W
o Thermal resistance: 6 °C/W
o Rise time: 1 ns, effectively no ringing
o Power rating: 10 W on heatsink at +25 °C, 3 W in free air at +25 °C
o Thermal stabilization time < 1 s {(nominal value achieved within 10 ppm of steady state value)
0 Load life stability: +0.005 % (50 ppm), 3 W on heatsink at +25 °C, 2000 h, +0.01 % (100 ppmj, 3 W in free air at +25 °C, 2000 h

Revision date: 04-Apr-2011 o i www vishayloilresistors.com
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o Vishay Foil Resistors

Military

Wishay Foil resistors have been Used for more
than 40 years in military equipment-and even
before a suitable MIL SPEC was established. In
the late 60s, MIL PRF 55182 was established and
the RMC20 style applied to the Vishay Foil resis-
tors. Testing to "R" failure rate was conducted
and the devices have been used continuously
ever since. Today, Vishay Foil resistors are serving
in every category of military eqguipment that relies
on electronics for its functionality.

End Product

High Power Pulse Radio
Frequency Transmitter

Function

Signal Generator and Feedback

ustomer Reguirements

C

& FReal-time measurement capabilities

& Accurate digital to analog conversion capabilities

& High speed response necesszary to perform given task
& Able towithstand electrostatic discharges (ESD)

& High stability

& FEndoflife tolerance: < 0.1%
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The Foil Solution
7201 (Z Foil)

High pracision foif resistor

& Themostreliable resistor for tasks which have no margin for error:

Temperature coefficient of resistance (TCR): £ 0.2 ppm/°C typical (- 55 °C to + 125 °C, + 25 °Cref)
Resistance tolerance: to =+ 0.005 %

Load life stability: to = 0.005 % at 70 °C, 2000 h at rated power

Electrostatic discharge (EZD) at least to 25 000 W

Mon inductive, non capacitive design

Rize time: 1.0 ns without ringing

Current noize: 0.010 W (RM3)Aolt of applied voltage (< - 40 dB)

Thermal EMF: 0.05 LAM/PC

[SRN oI I o I o o I ¢ B¢

1445Q and 1446Q (QPL)

Theze networks are qualiied fo MIL-PRF-83407, charactariztic C, schamatic A, (Qualified Parfs Liaf - QFL)
Actual parformance exceaeds alfl the requirameants of MIL-PRE-83407 charactariztics "C.7
e CFL networks:
a Hermetically sealed for maximum environmental protection - 100 % |eak protection
o Gross leak no bubbles
Fine leak: < 5x 107 co/sec
Tested per MIL-PRF-83401
Ceramic package: 84 % alumina (Al,05)
Lid: gold-plated Kovar
Solder: tinfgold
Leads: alloy 42 (iron nickel) with 100 pinches gold plating (MIL-2TD-1276, Type G-21-4)
Gold ball wire bonding
Fail chips W15X5

[N o RN R o R o B o B ¢ BN o]
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Precision Instrumentation

Whether they're used in the guidance system of a cruise missile, the autopilot of
an airplane, or the remote responder of a weather station, Vishay Foil resistors are
consistently the best choice for precision instrumentation because of their initial
accuracy and long term stability.

End Product

Chromatography Data System Validation Instrument

Function

Unity Gain Inverting Amplifiers and Summing Amplifiers

Customer Requirements

& TCR Tracking and a tight Tolerance Ratio is essential for gain control
& Long term stability and low drift is required for consistent performance
& Low noize capabilities which will not inter fere with signal measurements

The Foil Solution
SMNZ (Z Foil)

Ultra-high pracizion Z-Foil surface-mount 4 resistor natwork dual-in-fine package
& The most precize Metwork Package for amplifier applications:
a Absolute TCR: 0.2 ppm/PC typical at -55°C to 125 *Crange
a TCR Tracking: 0.1 ppm /2C typical at -55 °C to +125 "C range
Tolerance Matching: 0.01%
Ratio Stability: 0.005% for 2000 h, rated power at +70 °C
Paower coefficient of resistance "AR due to self heating”: + 5 ppm at rated power
Foil technology which exhibits low noise: < -40 dB
Electrostatic discharge (ESD) at least to 25kW
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VFD244Z (Z-Foil)

Voltage dividar with excallent Inffial resistance and ratio matching, tracking in operation and fast responss
withou t ringing.
& Bulk Metal® Foil technology ultra-high precizsion Z-Foil voltage divider:

a Temperature coefficient of resistance (TCR):

+0.05 ppm/°C typical (0 °C to + 60 °C)

+ 0.2 ppm/°C typical (- 55 °C to+ 125 °C, 4+ 25 °C ref)

a TCR tracking: 0.1 ppm~C typical

a Tolerance: abszolute and matching to 0.005 % (50 ppm)

a FPower rating: up to 1 W at 70 °C, for the entire package,

a Load-life ratio stability: < 0.005 % (50 ppm) 1W at +70 °C for 2000 h

a Maximum working voltage: 3504

a Rise time: 1 ns effectively noringing

a Current noise: 0.010 LVBMSA of applied voltage (< - 40 dB)

a Thermal stabilization time < 1 g (nominal value achisved within 10 ppm of steady state valueg)

Revizion date: 04-Apr-2014 -12- i vishayfollresistors.com
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AR Vishay Foil Resistors

Weighing Scales

Whatever they're weighing, whether it's gems or
pharmaceuticals, scales must be accurate day

in and day out. Some are in harsh environments
while others are in laboratories. But regardless

of the application, accuracy and consistency are
the prime targets. For nearly 50 vears, Vishay Foil
resistors have been a key enabling component for
welghing systems, and they continue to serve this
important sector today.

End Product
Weighing Scale

Function

Gurrent Sense and Voltage Reference

Customer Requirements

@ High precision measUrement capabilities

® Accurate digital to analog conversion capabilities
e Low noise for best performance
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The Foil Solution
CSM3637S

Bufk Metal® Foil tachnology high pracision, current sansing, powser suiface mount,
metal strip registor that mests the requiraments of MIL-PRE-494658.
e Themost precise and reliable resistor available:

o Absolute Tolerance: 0.2%

o Absolute TCR: 20 ppm/PC maximum at =55 °C to +125 °C range

o Load-Life Stability; £0.05% for 2000 h, rated power at +70 °C

o Thermal EMF: < 3 W/ C

GCSM25128

Bull Metal® technology high-pracision, surface-mount configuration with four terminal (Kelvin) design
wihich alfows pracizion and accurate measuramants with improvad stabifity.
® Current 2ensing, Power Surface Mount, Metal Strip Resistor:
o Temperature coefficient of resistance (TCR)
+ 15 ppm/PC maximum (- 55 °C to 4+ 125 °C, + 25 °C ref)
o Loadife stability to £0.05 % (70 °C, 2000 h at rated powier)
o Power rating; 1 W
o Tolerance: =01 %
o Short time overload: £0.1 % typical
o Thermal EMF: < 3 LW/PC
o Maximum current: up to 10 A

Revision date: 04-Apr-2011 i wnan vishayfollesistors.com
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