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The 303143 Series
Ultra High-Precision Fixed Resistor Z-Foil Z201
Screen/Test Flow as modified from S-311-P813 Proposed by NASA

FEATURES AND BENEFITS

¢ Temperature coefficient of resistance (TCR):
+ 0.2 ppm/°C typical (-565°C to +125°C, 25°C ref.)

* Power coefficient of resistance “AR due to self heating”:

+5 ppm at rated power
e Power rating: 0.6 W at +70°C; 0.3 W at 125°C
¢ Resistance tolerance: to +0.005%

¢ Load-life stability: +0.005% max AR after 2000 h of
0.1 Wat +70°C

Resistance range: 10 Q to 100 kQ

Electrostatic discharge (ESD): at least to 25 kV
Non-inductive, non-capacitive design

Rise time: 1.0 ns effectively no ringing

Current noise: 0.010 uVrms/V of applied voltage
(<-40 dB)

e Thermal EMF: 0.1 pV/°C max.; 0.05 pV/°C typical
e \oltage coefficient: <0.1 ppm/V

e | ow inductance: 0.08 pH

e Terminal finish: tin/lead alloy

e Maximum working voltage: 245 V

¢ Drop in replacement for S102C/K

e Matched sets are available per request

¢ For non-flight (prototype) units, append a “U” to the
model number (example: 303143U). These units
include only the 100% Group A screening requirements
(Table 4, page 4). For more information, please contact
foil@vpgsensors.com

* \/FR resistors are not restricted to standard values;
specific “as required” values can be supplied at no
extra cost or delivery (e.g., 80R0123 vs. 80 Q)

e Thermal stabilization time: <1 s (within 10 ppm of
steady state value)

¢ Low harmonic distortion, linear behavior

Table 1—Tolerance and TCR vs. Resistance

Resistance Tightest Typical TCR and Max. Spread
Value Absolute -55°C to +125°C
Q Tolerance (+25°C ref.)
(%) (PPmM/°C)
50 to 100k +0.005 +0.2 +1.8 ppm/°C
2510 <50 =001 1301 0to <50 Q: 0.2 +1.8 ppm/°C
10to <25 +0.05 10 Q to <30.1 Q: +0.2 +2.8 ppm/°C

EEE-INST-002
(MIL-PRF-55182)

INTRODUCTION

The 303143 Series Bulk Metal® Z-Foil resistors represent
the third in a series of ultra-precision resistors since the
first Bulk Metal Foil resistor was introduced by Vishay

in 1962. Each represents an improvement on the earlier
model. The typical TCR of the 303143 is 0.2 ppm/°C
(-55°C to +125°C, +25°C ref.) and is an order of
magnitude better than the original S102C. The Bulk
Metal Z-Foil resistor is the ultimate choice in the most
demanding analog applications.

The Z-Foil technology provides a significant reduction

of the resistive component’s sensitivity to ambient
temperature variations (TCR) and applied power changes
(PCR). Designers can now guarantee a high degree

of stability and accuracy in fixed-resistor applications
using solutions based on Vishay Foil Resistors (VFR)
revolutionary Z-Foil technology.

Our application engineering department is available to
advise and to make recommendations.

Figure 1—Power Derating Curve
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Figure 2—Trimming to Values (conceptual
illustration)

Figure 3—Nominal Resistance/Temperature
Curve
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To acquire a precision resistance value, the Bulk Metal Foil
chip is trimmed by selectively removing built-in “shorting bars.”
To increase the resistance in known increments, marked
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Figure 4—Standard Imprinting and Dimensions

Front View
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Notes

contaminants from the unit after all soldering processes.

W

Rear View

Optional Customer Part Number
Print Specification, etc. if required

Resistance
XXXXXX }V~ Value Code
100R01

0.005% —— Tolerance

sw ]]’ ‘I]'lLL

Lead Material #22 AWG
Round Solder Coated Copper

M The standoffs shall be so located as to give a lead clearance of 0.010" minimum between the resistor body and the printed
circuit board when the standoffs are seated on the printed circuit board. This is to allow for proper cleaning of flux and other

LS w L H ST SW LL
MODEL
inches/mm
soses | 01
o1 U 0.105 £0.010 | 0.300 +0.010 | 0.326 +0.010 0.010 min 0.040 +0.005 | 1.000 +£0.125
0.200 +0.005 2.67 £0.25 7.62 £0.25 8.28 +0.25 0.254 min 1.02 £0.13 25.4 +3.18
303143L 5.08 +0.13
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Table 2—Stability Specifications

Load Life at 2000 h

+0.005% max. AR (0.1 W/+70°C)

+0.015% max. AR (0.3 W/+125°C)

Load Life at 10 000 h

+0.01% max. AR (0.05 W/+125°C)

+0.05% max. AR (0.3 W/+125°C)

Table 3—Environmental Performance

303143 Series
G /P t MIL-PRF-55182
roup/arameter Maximum AR Nominal AR

Test Group |
Thermal shock +£0.2% +0.01% (100 ppm) + 0.002 % (20 ppm)
Short time overload +0.2% +0.03% (300 ppm) +0.003 % (30 ppm)
Test Group Il
Resistance Temperature +25 ppm/°C see Table 1 +0.05 ppm/°C
Characteristic (0°C to +60°C)
Low temperature storage +0.15% +0.01% (100 ppm) +0.002% (20 ppm)
Low temperature operation +0.15% +0.01% (100 ppm) +0.002% (20 ppm)
Terminal strength +0.2% +0.01% (100 ppm) +0.002% (20 ppm)
Test Group Il
Dielectric Withstanding Voltage (DWV) +0.15% +0.01% (100 ppm) +0.002% (20 ppm)
Resistance to solder heat +0.1% +0.01% (100 ppm) +0.005% (50 ppm)
Moisture resistance +0.4% +0.02% (200 ppm) +0.01% (100 ppm)
Test Group IV
Shock +0.2% +0.01% (100 ppm) +0.002% (20 ppm)
Vibration +0.2% +0.01% (100 ppm) +0.002% (20 ppm)
Test Group V
Life test at 0.3 W/+125°C 2000 h +0.5% +0.015% (150 ppm) +0.01% (100 ppm)

10000 h +2.0% +0.05% (500 ppm) +0.03% (300 ppm)
Test Group Va
Life test at 0.6 W (2 x Rated Power)/+70°C, 2000 h +0.5% +0.015% (150 ppm) +0.01% (100 ppm)
Test Group VI
High temperature exposure +2.0% +0.05% (500 ppm) +0.02% (200 ppm)
Test Group VII
Voltage coefficient 0.005%/V <0.00001% <0.00001%/V

STANDARD MEASUREMENT (AT ROOM TEMPERATURE)

Standard Test Conditions:

e Temperature: +23°C £2°C
e Relative humidity: 35% RH to 65% RH

e |Lead test point: 0.5" (12.7 mm) from resistor body

NOTES

e For unqualified pre-flight or prototype units, use models 303143U, 303143LU which include only the 100% Group A

screening requirements

¢ For units with 2000-hour load life testing only, use Models 303143R, 303143LR.

e Measurement error allowed for AR limits: 0.01 Q
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Table 4—Screening and Environmental Tests

Group A
100%
RC record—in tolerance
Thermal shock (MIL-STD-202 method 107 25 x, -65°C, +150°C
condition F-1)
Subgroup 1 | Overload (+25°C, 6.25 x rated power, 5 s) RC record—in tolerance, AR = 0.03%
Power conditioning (+125°C, 0.3 W, 100 h, RC record—in tolerance, AR = 0.05%
not to exceed 245 V)
Visual inspection
Final inspection PDA—5% on AR = 0.05%
Sample size: 6 pieces, any value, electrical rejects allowed
Subgroup 2 —
Solderability
Sample size: 3 pieces, any value, non destructive
Subgroup 3

Mechanical/dimensional evaluation

Final Group A inspection

Group B
Sample size: 13 pieces or 100 %, any value, zero rejects allowed
Must maintain temperature for 30 min to 45 min before measurement
Subgroup 1 | TCR (MIL-STD-202 method 304 with the First test temperatures, +25°C, -15°C, -565°C
following exceptions) Second test temperatures, +25°C, +65°C, +125°C
+25°C to be used as reference reading
Sample size: 8 pieces, any value, zero rejects allowed
Subgroup 2 -
Resistance to solvents
Group C
Group A and B testing required
Subgroup | Sample size: 12 pieces (6 of the highest value, 6 of the lowest value), 0 rejects
o anoaels [ e (+125°C, 0.3 W, not to exceed RC record at 250 h, 500 h, 1000 h, and 2000 h
303143LR | Max. voltage 245 V, 2000 h) Maximum AR—0.015% for 2000 h (ref. R1)
Sample size: 12 pieces (6 of the highest value, 6 of the lowest value), 0 rejects
f’;?ﬁn’gggs RC record at 250 h, 500 h, 1000 h, 2000 h, 4000 h, 6000 h, 8000 h,
30{,143’ Life (+125°C, 0.3 W, not to exceed and 10 000 h
303143L max. voltage 245V, 10 000 h) Maximum AR—0.015% for 2000 h, 0.05 % for 4000 h up to
10 000 h (ref. R1)
Sample size: 10 pieces (5 high, 5 low), 1 reject allowed
Resistance to soldering heat (conditions A and C), max. AR = 0.01%
Subgroup 2 -
. ) DWV (300 VRMS, 100 V/s, 1 min, AR = 0.01%)
Moisture resistance, max. AR = 0.02% - - -
Insulation resistance (500 Vpc, 2 min, 100 MQ)
Sample size: 12 pieces (6 high, 6 low), 1 reject allowed
Dielectric withstanding voltage (DWV) 300 VRMS, 100 V/s, 1 min (with special fixture requirements)
(MIL-STD-202 method 301) RC record - AR = 0.01%
Same fixture requirements as DWV
Insulation resistance 500 V > min
(MIL-STD-202 method 302) DG
Subgroup 3 10 000 MQ min.

Low temperature storage (LTS) (-65°C , 24 h, 0 W)

Low temperature operation (LTO)
(-65 °C, 45 min, rated V, not to exceed P)

RC record—AR = 0.01% for both LTS and LTO

Terminal strength

Pull test (condition A, 2 Ibf, 5 sto 10 s)

(MIL-STD-202 method 211)

Twist test (condition D): RC record—AR = 0.01%
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Table 4—Screening and Environmental Tests (continued)

Subgroup 4

Sample size: 9 pieces (any value), 0 rejects

Shock (method 213, condition I—100G, 6 ms, sawtooth), AR = 0.01%

Vibration (method 204, condition D, 10 Hz to 2 kHz, 20G), AR = 0.01%

Subgroup 5

Sample size: 5 pieces (any value), 0 rejects

High temperature exposure

(2000 h, +175°C, 0 W) RC record—AR = 0.05%

Table 5—Qualification (10R to 100K) (when required)

Group 1 Group A
Group 2 Group B
Sample size: 10 pieces (equally divided between highest and lowest values), 1 reject
TCR (per group B conditions)
Low temperature storage (LTS)
Group 3 Low temperature operation (LTO) RC record—AR = 0.01% for LTS and LTO
) » Pull test (condition A, 2 Ibs, 5sto 10 s)
Terminal strength (per group C conditions) - —
Twist test (condition D): RC record—AR = 0.01%
Sample size: 12 pieces (equally divided between highest and lowest values), 1 reject
Dielectric withstanding voltage (DWV) 300 VRMS, 100 V/s, 1 min
(MIL-STD-202 method 301) RC record—AR = 0.01%
Insulation resistance 10 000 MQ min
Group 4 -
(MIL-STD-202 method 302) 500 Vpgc, 2 min
Resistance to soldering heat (AR = 0.01%)
_ _ DWV (300 V, 1 min, AR = 0.01%)
Moisture resistance (AR = 0.05%) - - -
Insulation resistance (500 Vpc, 2 min, 100 MQ)
Sample size: 10 pieces (equally divided between highest and lowest values), 1 reject
Group 5 Shock (100 G, 6 ms, sawtooth condition 1), AR = 0.01%
Vibration (10 Hz to 2 kHz, condition D), AR = 0.01%
Sample size: 10 pieces (equally divided between highest and lowest values), 1 reject
Group 6 Solderability
Resistance to solvents
Group 7 Sample size: 10 pieces (equally divided between highest and lowest values), 1 reject
u
P High temperature exposure (2000 h, +175°C, 0 W), AR = 0.05%
Sample size: 50 pieces (equally divided between highest and lowest values), 0 reject
. RC record at 250 h, 500 h, 1000 h, 2000 h, 4000 h, 6000 h, 8000 h,
Group 8 Life (+125°C, 0.3 W, not to exceed and 10 000 h
max. voltage 245V, 10 000 h -
X volag ) Maximum AR—0.015% for 2000 h, 0.05 % for 10 000 h
Sample size: 30 pieces (high/low)
Group 9
Thermal shock—100 cycles, -65°C to +150°C, AR = 0.035%
Sample size: 10 pieces (highest value only)
Group 10 —
Voltage coefficient (AR = 1 ppm/V)
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Figure 5—Part Number Information

Model number = 303143 Testing Absolute Tolerance
Base model = Z201 Group A only (screening) = U 0.005% =V
Value Range =10R to 100K Full Group A, B and C /2000 h load life =R 0.01% =T
(Space Application) Full Group A, B and C /10,000 h load life = Blank 0.02% =Q
0.05% =A
l J_ 0.1% =B
0.25% =C
Part Number Example: 303143 L R 60K5000 T B L 05% <D
. o =
| | 1.0% =F
Lead Spacing Value Termination Packaging
0.150" (3.81 mm) =Blank | | (€:9-, 60K5000, | " 1in/6aq - B Bulk = L
350R000)
0.200" (5.08 mm) =L
Q=R
kQ =K
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Legal Disclaimer Notice

VPG Vishay Precision Group, Inc.

PERFORMANCE THROUGH PRECISION

Disclaimer
ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Vishay Precision Group, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “VPG”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein or in
any other disclosure relating to any product.

The product specifications do not expand or otherwise modify VPG’s terms and conditions of purchase, including but
not limited to, the warranty expressed therein.

VPG makes no warranty, representation or guarantee other than as set forth in the terms and conditions of purchase.

To the maximum extent permitted by applicable law, VPG disclaims (i) any and all liability arising out of the
application or use of any product, (ii) any and all liability, including without limitation special, consequential or
incidental damages, and (iii) any and all implied warranties, including warranties of fithess for particular purpose,
non-infringement and merchantability.

Information provided in datasheets and/or specifications may vary from actual results in different applications and
performance may vary over time. Statements regarding the suitability of products for certain types of applications

are based on VPG’s knowledge of typical requirements that are often placed on VPG products. It is the customer’s
responsibility to validate that a particular product with the properties described in the product specification is suitable for
use in a particular application. You should ensure you have the current version of the relevant information by contacting
VPG prior to performing installation or use of the product, such as on our website at vpgsensors.com.

No license, express, implied, or otherwise, to any intellectual property rights is granted by this document, or by any
conduct of VPG.

The products shown herein are not designed for use in life-saving or life-sustaining applications unless otherwise
expressly indicated. Customers using or selling VPG products not expressly indicated for use in such applications do
so entirely at their own risk and agree to fully indemnify VPG for any damages arising or resulting from such use or sale.
Please contact authorized VPG personnel to obtain written terms and conditions regarding products designed for such
applications.

Product names and markings noted herein may be trademarks of their respective owners.

Copyright Vishay Precision Group, Inc., 2014. All rights reserved.
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