VISHAY FOIL

RESIST()RS
AVPG Brand

FRSG Series (Z1 Foil Technology)
0603, 0805, 1206, 1506, 2010, 2512

Ultra High-Precision Foil Wraparound
Surface Mount Chip Resistor
with Gold Plated Terminals for High Temperature Applications up to +250°C

FEATURES
¢ Temperature coefficient of resistance (TCR):
2.5 ppm/°C max (-55°C to +200°C, +25°C ref.)

¢ Resistance range: 10 Q to 125 kQ (for higher and lower
values, please contact us)

¢ Resistance tolerance: to +0.01%
e Working power:

o to 750 mW at +70°C

o to 300 mW at +200°C

¢ Long-term stability: +0.02% at +225 °C for 1000 h,
no power

¢ Load-life stability: +0.05% at 200°C for 2000 h, at
working power

¢ High temperature exposure up to +250°C
(unmounted), £0.05%?

¢ Bulk Metal Foil resistors are not restricted to standard
values; we can supply specific “as required” values at
no extra cost or delivery (e.g., 1K2345 vs. 1K)

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

e Electrostatic discharge (ESD) up to 25 kV

¢ Non-inductive, non-capacitive design

¢ Rise time: 1 ns effectively no ringing

e Current noise: 0.010 pVrms/V of applied voltage
(<—40 dB)

¢ \oltage coefficient: 0.1 ppm/V

¢ Non-inductive: <0.08 pH

¢ Non hot spot design

¢ Terminal finish: soft gold plating

¢ For sample prototype quantities, please contact
foil@vpgsensors.com.

. Pb-free

Top View Available

RoHS

= 1206

Bottom View

INTRODUCTION

Vishay Foil Resistors (VFR) introduces an advanced

line of Ultra Precision Bulk Metal® Z1 Foil Technology:
wraparound surface mount chip resistors with gold-plated
terminals for high temperature up to +250°C®,

The FRSG series incorporates Z1 Foil Technology

to extend its critical performance features to high-
temperature environments, while maintaining the same
low TCR. The gold-plated terminals support the use of
popular mounting methods used in the industry, therefore,
facilitating any design considerations required.

The FRSG is available in any value within the specified
resistance range. Our application engineering department
is available to advise and make recommendations.

For non-standard technical requirements and special
applications, please contact foil@vpgsensors.com.

Table 2—Specifications
Rated Power Working Power .
Table 1—Tolerance and TCR vs. Resistance Chip at(+7v?”°° at ("238"0 Re;'::;gce
Value™" (-55°C to +200°C, +25°C Ref.) Size m m Q)
Resistance Value Tolerance Max TCR FR4 PCB Ceramic PCB
Q) (%) (ppm/°C) 0603 100 33 100 to 4k
250 to 125k +0.01% 0805 200 83 10 to 8k
100 to <250 +0.02% 1206 300 140 10 to 25k
50 to <100 +0.05% 25 1506 350 167 10 to 30k
25 to <50 +0.1% 2010 500 220 10 to 70k
10 to <25 +0.25% 2512 750 300 10 to 125k
Note

M Performances obtained with ceramic PCB.

@ As shown +0.01 Q to allow for measurement errors at low values.
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FRSG Series (Z1 Foil Technology)
0603, 0805, 1206, 1506, 2010, 2512
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Figure 1—Power Derating Curve
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Figure 2—Trimming to Values
(conceptual illustration)

Interloop

capacitance — | — c h
reduction = --- urrent path
in series before trimming
Mutual Current path after trimming
inductance
reduction ——
Trimming process
ﬁ]”g}ﬁ:rnange removes this material
e from shorting strip area
direction changing current path
and increasing
resistance
Foil shown in black, etched spaces in white
Note

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
areas are cut, producing progressively smaller increases in
resistance. This method reduces the effect of “hot spots” and
improves the long-term stability of VFR resistors.

Table 3—Dimensions and Land Pattern in Inches (Millimeters)
Top View Recommended Land Pattern
Protective —— L —— Gold-Plated
Overcoat Wraparound .
7‘ Terminals l X7Footpr|nt
T I: w G
v z
—D.A4A—

C_hip L w Thicl_(ness D Zzm G X
Size +0.005 (0.13) +0.005 (0.13) Maximum +0.005 (0.13)

0603 0.063 (1.60) 0.032 (0.81) 0.011 (0.28) 0.102 (2.59) 0.031 (0.78) 0.031(0.78)
0805 0.080 (2.03) 0.050 (1.27) 0.015 (0.38) 0.122 (3.10) 0.028 (0.71) 0.050 (1.27)
1206 0.126 (3.20) 0.062 (1.57) 0.64 0.020 (0.51) 0.175 (4.45) 0.059 (1.50) 0.071 (1.80)

0.025 (0.64
1506 0.150 (3.81) 0.062 (1.57) 0.020 (0.51) 0.199 (5.05) 0.083 (2.11) 0.071 (1.80)
2010 0.198 (5.03) 0.097 (2.46) 0.025 (0.64) 0.247 (6.27) 0.115 (2.92) 0.103 (2.62)
2512 0.249 (6.32) 0.127 (3.23) 0.032 (0.81) 0.291 (7.39) 0.150 (3.81) 0.127 (3.23)
Note
™ Land Pattern Dimensions are per IPC-7351A.
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VISHAY FOIL FRSG Series (Z1 Foil Technology)
RESIST()RS 0603, 0805, 1206, 1506, 2010, 2512
AVPG Brand
Table 4—Performances!"
Test and Conditions Typic(:lpl;ri‘r;\it % Ma)((pl;)im;t %

Short time overload, 6.25 x Phom +0.005% (50)

+0.01% (100)

100 hrs
1,000 hrs

+0.01% (100

High temperature exposure, +225°C, no power £0.02% (200)2

+0.02% (200)@
+0.05% (500)@@©

Low temperature operation, —-65°C, 45 min at rated power +0.005% (50)

+0.01% (100

Resistance to soldering heat, per MIL-PRF-55342 (p.4.8.8.1) +0.005% (50)

Moisture resistance, per MIL-PRF-55342 (p. 4.8.9) +0.005% (50)

(
+0.01% (100
+0.01% (100

Humidity test, 85°C/85% RH, 1000 h +0.005% (50)

)
)
)
)

+0.01% (100

Stability under load, +200°C for 2000 h, derated power (see table 2), ceramic PCB +0.05% (500)@®

+0.1% (1,000)2©

Load-life test, +70°C for 2000 h at rated power (see Table 2), ceramic PCB and FR4 PCB +0.01% (100)

+0.02% (200)

Thermal shock, 5 x (-65°C to +200°C) +0.01% (100)

+0.02% (200)

Notes

™ As shown + 0.01 Q to allow for measurement errors at low values.

@ Performances obtained with ceramic PCB.

©® For R > 100 Q. For other resistance values please contact Application Engineering.

Figure 3—Global Part Number Information®”

NEW GLOBAL PART NUMBER: Y408412K7560Q9R (preferred part number format)

(1) Customizations are available; contact application engineering at foil@vpgsensors.com.

DENOTES PRECISION VALUE TERMINAL/CHARACTERISTICS
Y R=Q 9 = gold plated
K =kQ 1 to 999 = custom
[yJ[afloflef[e] ] [2)[x)[z][s] o] o] [a][o][r]
[ [
PRODUCT CODE RESISTANCE TOLERANCE] PACKAGING
4081 = FRSG0603 T =+0.01% R =tape and reel
4082 = FRSG0805 Q = +0.02% W = waffle pack
_ A =+0.05%
4083 = FRSG1206 B = 0.10%
4084 = FRSG1506 C = +0.25%
4085 = FRSG2010 D =10.5%
4086 = FRSG2512 F =+1.0%
FOR EXAMPLE: ABOVE GLOBAL ORDER Y4084 12K7560 Q 9 R:
TYPE: FRSG1506
VALUES: 12.7560 kQ
ABSOLUTE TOLERANCE: 0.02%
TERMINATION: gold plated
PACKAGING: tape and reel
HISTORICAL PART NUMBER: FRSG1506 12K756 TCR2.5 Q B T (will continue to be used)
[ FRSG1506 || 12K756 | TCR2.5 | [ Q | B | T |
I I I I I
RESISTANCE TCR
MODEL VALUE CHARACTERISTICS TOLERANCE TERMINATION PACKAGING
FRSG 0603 12.756 kQ T =+0.01% B = gold plated T =tape and reel
FRSG 0805 Q = +0.02% W = waffle pack
FRSG 1206 A =+0.05%
FRSG 1506 B =10.10%
FRSG 2010 C =+0.25%
FRSG 2512 D = +0.5%
F =+1.0%
Note
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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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