FrelTec GmbH

Mathildenstr. 10A
82319 Starnberg
Germany

Thin Film Chip Resistor
SMD
Precision (1% and 0,5%)
Low TCR (25 and 50 ppm)
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SMD

SPECIFICATION

FrelTec
Thin Film Chip Resistors

Part
Number
037 05 1001 F T05™ D C
. . Power
Type Size Value Tolerance Packing TCR Rating
037'I':h?nM|£i)Im The last TO05: Tape and
Chi 02 :0402 digitis the F:+1% Reel for 5k pc B: 1/16W
'P multiplier (7’reel)
Resistor
which
. denotes the T10:
High 03:0603  number of : | for 10 C: 1/10W
Precision zero eel)
Low TCR following
05 : 0805 D: 1/8W
06 : 1206 E: 1/4W
Exam " not all
mbination is
97R6= 0402 all
97,60hm
**T05 for 0603
o to 1206 all
Paper Type
1
1
All produ ccor
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FrelTec

SMD Thin Film Chip Resistors
THIN FILM CHIP RESISTORS

Construction
@|Alumina ®|Edge Electrode |®|Resistor Layer
Substrate
®@|Bottom @ |Barrier Layer ®|Overcoat
6 Electrode
® ®|Top Electrode |®|External ®|Marking
] % Electrode

Dimensions
Size L w L2
0402 1,00+0,05 0,50+0,05 0,20%0,10
0603 1,600,10 0,80+0,1 0,30+0,20
0805 2,00£0,15 0,40+0,20
1206 3,10£0,15 0,350,25

Power Derating Curve

For resistors operated in ambient tem , power rating shall be derated
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FrelTec

SMD Thin Film Chip Resistors
THIN FILM CHIP RESISTORS

Rating
038 Series
GENERAL PURPOSE CHIP RESISTORS
Resist R Q
Power Max. Max. Temperature esistance Range [Q]
Type Size Rating Operating Overload Coefficient +0,1% +0,25% +0,5% +1%
at 70°C Voltage Voltage [TCR; ppm/°C] E24, E24, E24, E24,
E96* E96* E96* E96
03702 | 0402 1116W 50V 100V = Ry
037 03 0603 1/10W 75V 150V fgg
037 05 0805 1/8W 150V 300V
037 06 1206 1/4W 200V 400V

*E192 Series no marking on chip, availability n
Operating Voltage=V(P*R) or Max. operatin
Overload Voltage=2,5*\(P*R) or Max. ove istec ichever is lower.
(Lower Resistance: 1~10Q, High Powe
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FrelTec

SMD Thin Film Chip Resistors

SPECIFICATION 10hm and higher
size 0402 no marking
0805 to 1206

1 542 forth digit is multiplier (10%),
examples: 1542 = 154x10%=15,400 Ohm=15,4kOhm

0603 E-96 series

0603 E-24 series

3 digit Marking Table E96

3 digit marking, first two digits marking are significa
digit is multiplier (10%),
examples: 222 = 22x102 = 2,2kOhm

m examples: 12C (Table below) = 130x102 = 13kOhm

4 digit marking, first three digits marking are significant figures;

ures; third

Code E96 Code E96 Code E96
01 100 25 178 49
02 102 26 182
03 105 27 187
04 107 28
05 110 29
06 113 30 634
07 115 31 649
08 118 32 665
09 121 33 681
10 124 34 698
11 127 35 715
6 732
750
768
787
806
17 65 464 89 825
18 66 475 90 845
19 67 487 91 866
20 68 499 92 887
21 69 511 93 909
22 70 523 94 931
23 71 536 95 953
24 72 549 96 976
Code A B C D E F G H X Y 4
Multiplier |~ 10° 10 10? 10° 10* 10° 10° 107 10! 102 107
3 digit Marking Table E24
E2 1 1 1 1 1 1 1 2 2 2 2 3 3 3 3 4 4 5 5 6 6 7 8 9
4 0 1 2 3 5 6 8 0 2 4 7 0 3 6 9 3 7 1 6 2 8 5 2 1
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FrelTec
SMD Thin Film Chip Resistors

SPECIFICATION
Tape And Reel Package

._I .'_.
T1
PAPER
CARRIER
A B w E T

Type
0402 0,70+0,05 | 1,16+£0,05 | 8,00+0,10 | 1,75+£0,05 0,40+0,03
0603 | 1,10+0,05 | 1,900,05 | 8,0040,10 | 1,75:0,05 0,60+0,03
0805 | 1,60+0,05 | 2,37+0,05 | 8,0040,10 | 1,75+0,05 0,75+0,05
1206 | 2,00+0,05 | 3,55+0,05 | 8,00+0,10 | 1,75+0 4,00£0,10 | 2,000,05 | 1,55+0,05 | 0,75+0,05
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FrelTec
SMD Thin Film Chip Resistors

Cover Tape Peel off Strength

Specifications: 0402, 0603, 0805, 1206 — peel force of top cover tape shall be between
8 to 60gf
The peel speed shall be about 300mm/min+5%

Carrier Tape Top Cover Tape Peeling Speed(300mm/min)

/
\ % __— Peeling Angle
10°

~

Direction of unreeling «——— ﬂl \ i

60,0+1,0| 9,5+1,0 |11,5%1,0

e of these products, including the solderability, is guaranteed for 24
that they remain packed as they were when delivered and stored at a
C ~28°C and a relative humidity less than 80%RH
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Soldering Profile IPC/JEDEC J-STD-020

Q)
(260)
g " *
Max.Ramp Up Rate=3 (/s
Max. Ramp Down Rate =6C /s
o (217)
- TL L
3
2
(4 ¥
» 200
Q
a
€ 150| —
Q ts
= 60-120 s
25
|~—T|mo 25°C to Peak
Number of reflow cycles allowed: 3 times T'me ;

Recommended Land Pattern Design (mm):

O
B
Size A B C
0402 0,50 | 1,50 |0,60+0,2
0603 0,80 | 2,80 |0,90+0,2
0805 1,00 | 3,00 [1,35+0,2
1206 2,00 | 4,30 [1,70+0,2
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SMD

FrelTec

Thin Film Chip Resistors

Environmental Characteristics

Item

Requirement

Test Method

Temperature Coefficient of Resistance

MIL-STD-202 Method 304

Solderability

95% min. coverage

(T.CR.) As Spec. +25/-55/+25/+125/+25°C
JIS-C-5201-1.4.33

Short Time Overload AR%0,2% RCWV*2,5 or Max. overload voltage whichever is
lower for 5 seconds

) . MIL-STD-202 Method 302

Insulation Resistance >9999 MQ Apply 100Vpcfor
MIL-STD-202

Endurance AR%0,5% 70+2°C, RC hrs “ON” and 0,5
hrs “OFF”

Damp Heat with Load AR%0,5% hrs with 1,5

Bending Strength AR%0,1%

Resistance to Soldering Heat AR%0,1%

. g MIL-STD-202 Method 301
Dielectric Withstand Voltage By Type Max. overload voltage for 1 minute
Thermal Shock AR%0.2% MIL-STD-202 Method 107G

5°C ~150°C, 100 cycles

Low Temperature Operation

AR+0,5%

JIS-C-5201-1 4.36
1 hour, -65°C, followed by 45 minutes of RCWV

High Temperature Exposure

RCWYV (Rat
lower

contin
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MIL-STD-202 Method 108
55°C ~150°C, 1000hrs

vV (P*R) or Max Operating voltage whichever is
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FrelTec
SMD Thin Film Chip Resistors

Published by FrelTec® GmbH
Mathildenstr, 10A; 82319 Starnberg; Germany
© 2023 FrelTec® GmbH, All Rights Reserved,

The following applies to all products named in this publication:
1. The information describes the type of component and
2. Terms of delivery and rights to change design rese
3. Some parts of this publication contain statem

our products in the areas of application co out that such statements
cannot be regarded as binding statemen s for a particular customer
application, As a rule, FrelTec® is eit ual customer applications or less familiar with
them than the customers themselves, ays ultimately incumbent on the customer
to check and decide whether a FrelTec® i described in the product specification is

suitable for use in a particular customer ap
4. We also point out that in individual cases, a ction of electronic components or failure before the end

operated as specified, In custo
in customer applications in w
human life or health (e,g, i

otes must be observed,

ur sales offices,

ts for certain areas of
at are often placed on

out in the current state of the art, even if they are
very high level of operational safety and especially
re of an electronic component could endanger

on or other action taken by the customer (e,g, installation
or damage is sustained by third parties in the event of

ical requirements, some of the products described in this publication may
estrictions in certain jurisdictions (e,g, because they are classed as
his will be found in our Material Data Sheets, Should you have any more

7. We co strive to improve our products, Consequently, the products described in this publication may

e to time, The same is true for the corresponding product specifications, Please check

therefore to extent product descriptions and specifications contained in this publication are still

delivery of produ
always be available,

when you place an order, We also reserve the right to discontinue production and
onsequently, we cannot guarantee that all products named in this publication will

8. Unless otherwise agreed in individual contracts, all orders are subject to the current version of the “General
conditions for the supply of products and services of the electrical and electronics industry” published by the

German Electrical and Electronics Industry Association (ZVEI), available at wwwi,freltec,com,

9. As far as patents or other rights of third parties are concerned, liability is only assumed for components per se, not

for applications, processes and circuits implemented within components or assemblies,
10. The trade name FrelTec® is a trademark registered or pending in Europe and in other countries,
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