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Trimmable chip resistors

Size 2010, 1206, 0805, 0603
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FEATURE

Reduced size of final equipment

Lower assembly costs

Higher component and equipment reliability
Improved performance at high frequency

Low noise, when not trimmed

2R o

RoHS compliant and Lead free products

APPLICATION

e Consumer electrical equipment
e Automotive application
e EDP, Computer application

e Telecom application

DESCRIPTION

The resistors are constructed on a high-grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each and connected by a resistive paste, which is applied to the substrate. The composition of the
paste is adjusted to give the approximate resistance required.

The resistive layer is converted with a transparent protective coating. Finally the two external end terminations
are added. For case of soldering the outer of theses end terminations is Tin (lead free) alloy.

Protective coat
End termination
Resistive layer

Ceramic Substrate

Fig 1. Consctruction of Trimmable Chip-R
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QUICK REFERENCE DATA

Item General Specification
Series No. WF20M WF12M WF08M WF06M
Size code 2010 (5020) 1206 (3216) 0805 (2012) 0603 (1608)

Resistance Range

1Q ~10MQ Tolerance 0/-10% and 0/-20% and 0/-30% (E24 series)

TCR (ppm/°C)
>10Q <+ 200 ppm/°C
<10Q -300~+500 ppm/°C
Max. dissipation at Tamp=70°C 12W 1/4 W 1/8W 1/10W
Max. Operation Voltage (DC or RMS) 200V 200V 100V 50V
Max. Over Load Voltage (DC or RMS) 400V 400V 200V 100V
Climatic category (IEC 60068) 55/155/56
Note :
1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

60115-8”

2. Max. Operation Voltage : So called RCWV (Rated Continuous Working Voltage) is determined by

RCWYV = x/Rated Power xResistance Value or Max. RCWYV listed above, whichever is lower.

DIMENSIONS(unit : mm)

WF20M WF12M
L 5.00+£0.20 3.10+£0.10
2.50+0.20 1.60+£0.10
T 0.55+0.15 0.60+0.15
Tb 0.65+0.25 0.45+0.20
Tt 0.60+0.25 0.50+0.20
WFO08M WF06M
L 2.00£0.10 1.60+£0.10
1.25+£0.10 0.80+0.10
T 0.50+£0.15 0.45+0.15
Tb 0.40+0.20 0.30+0.20
Tt 0.40+£0.20 0.30+0.10
MARKING

No marking for Trimmable Chip Resistor

Frotective coct

End temmination

Resistive layer

Cemic substrcre

\ ‘NI “- Protective coot
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TRIMMING INTRODUCTIONS

Typical value for a YAG-laser;

cutting speed : 10-200 mm/sec,
laser power : 1-6 Watt,
bite size : 3~10um ( = speed / Q_rate , Bite Size is the distance each laser spot moving and

influence the trimming accuracy)

maximum trimming length : 60% of resistive film width, minimum distance from end termination to trimming
cut : 0.20mm, minimum distance between cuts (double-cut) : 0.5mm

Protection of the laser cut
by epoxy-fenol lacquers, epoxy resins or silicon alkyd-resins.

This is necessary for humidity test and stability under loaded.

FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E24 series for resistors with a tolerance of +5%,
and E96 series for resistors with a tolerance of +1%. The values of the E24/E96 series are in accordance with
“IEC publication 60063”

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
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Figure 2 Maximum dissipation in percentage of rated power
as a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.

The end terminations guarantee a reliable contact.
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SOLDERING CONDITION

The robust construction of chip resistors
allows them to be completely immersed in a
solder bath of 260°C for 10 seconds.
Therefore, it is possible to mount Surface
Mount Resistors on one side of a PCB and
other discrete components on the reverse
(mixed PCBs).

Surface Mount Resistors are tested for
solderability at 235°C during 2 seconds. The
test condition for no leaching is 260°C for 30
seconds. Typical examples of soldering
processes that provide reliable joints without
any damage are given in Fig 3.

CATALOGUE NUMBERS

Temperature (Deq.C.)

300

2504

200+

1504+

1004

Typically 40 sec

Profile for Sn/Pb 63/37
Profile for Lead free application

The resistors have a catalogue number starting with :

60

120

180 240

Time (Sec.)

Fig 3. Infrared soldering profile for Chip Resistors

WF12 M 472_ M T L
Size code Type code Resistance code Tolerance Packaging code Termination code
WF20 :2010 | M : Trimmable E24 : 2 significant digits | X :0/-30% | T :7”Reeledtaping |[L = Sn base (lead
) followed by no. of ) o ) free)
WF12  : 1206 zeros and a blank Y :0/-20% |B :Bulk
WF08 :0805 470 =4R7 _ Z :0/-10%
WF06 : 0603 10Q =100_
220Q =221_

(“_” means a blank)

1. Reeled tape packaging

: WF20M — 12mm width paper taping 4000pcs per reel.

2. Bulk packaging

: WF20M - 4000pcs per polybag

:WF12M / WFO8M / WFO6M - 5000pcs per polybag

:WF12M / WF08M / WF06M - 8mm width paper taping 5000pcs per reel.
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TEST AND REQUIREMENTS(JIS C 5201-1 : 1998)

Coefficient of
Resistance(T.C.R)

Clause 4.8

Rk x10°

R, (tz N tl) (ppm/°C) ;11 :20C+5C-1C
R1 : Resistance at reference temperature
R2 : Resistance at test temperature

TEST PROCEDURE REQUIREMENT
DC resistance DC resistance values measured at the test voltages specified below : Within the specified tolerance
Clause 4.5 <10Q@0.1v, <100Q@0.3V, <1KQ@1.0V, <10KQ@3V,
<100KQ@10V, <1MQ@25V, <10MQ@30V
Temperature Natural resistance change per change in degree centigrade. Refer to

“QUICK REFERENCE DATA”

Short time overload

Permanent resistance change after a 5second application of a voltage

AR/R max. £(2.0%+0.10Q)

cycles

(S.T.O.L) 2.5 times RCWV or the maximum overload voltage specified in the

Clause 4.13 above list, whichever is less.

Resistance to soldering | Un-mounted chips completely immersed for 10+1second in a SAC |no visible damage
heat(R.S.H) solder bath at 260°C £5°C AR/R max. £(1.0%+0.05Q)
Clause 4.18

Solderability Un-mounted chips completely immersed for 2+0.5 second in a SAC [good tinning (>95% covered)
Clause 4.17 solder bath at 235C+5C no visible damage
Temperature cycling 30 minutes at -55°C+3°C, 2~3 minutes at 20C+5C-1TC, 30 minutes |no visible damage

Clause 4.19 at +155°C+3°C, 2~3 minutes at 20T+5C-1T, total 5 continuous |AR/R max. +(0.5%+0.05Q)

Load life (endurance)

1000 +48/-0 hours, loaded with RCWV or Vmax in chamber controller

AR/R max. +(3.0%+0.1Q)

0.5 hours off

Clause 4.25 70+2°C, 1.5 hours on and 0.5 hours off
Load life in Humidity 1000 +48/-0 hours, loaded with RCWV or Vmax in humidity chamber [ AR/R max. £(3.0%+0.1Q)
Clause 4.24 controller at 40°C+2°C and 90~95% relative humidity, 1.5hours on and

Bending strength

Resistors mounted on a 90mm glass epoxy resin PCB(FR4); bending :

no visible damage

Clause 4.33 3 mm, once for 10 seconds. (only 2010: 2mm) AR/R max. +(1%+0.05Q)
Adhesion Pressurizing force: 5N, Test time: 10+1sec. No remarkable damage or
Clause 4.32 removal of the terminations.
Insulation Resistance | Apply the maximum overload voltage (DC) for 1minute R=10GQ

Clause 4.6

Dielectric Withstand Apply the maximum overload voltage (AC) for 1 minute No breakdown or flashover
Voltage

Clause 4.7
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PACKAGING

Paper Tape specifications (unit :mm)

W
Series No. A B w F E
WF20M 5.50+0.20 2.80+0.20 12.00+0.30 5.50+0.1 1.75+0.10
WF12M 3.60+0.20 2.00+0.20
WFO08M 2.4040.20 1.65+0.20 8.00+0.30 3.50+0.20 1.75+0.10
WF06M 1.90+0.20 1.10+0.20
Series No. P1 PO @D T
WF20M Max. 1.2
WF12M / WF08M |  4.00+0.10 4.00+0.10 ®1.5073% Max. 1.0
WF06M 0.65+0.05
Reel dimensions
- & = x
o _q—_h\\
f/ ' &
R ey .:. e e ] m e
\ : y
L. 4
= I v
f | D
B PR A
Symbol (unit : mm) A B (o D
WF12M / WFO8M / WF06 ®178.0+2.0 @®60.0+1.0 13.040.2 9.0+0.5
WF20M ®178.0+2.0 ®60.0£1.0 13.040.2 14.0+0.2
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Approval sheet
Distributeur : JBG-METAFIX

APPROVAL SHEET

WF25N, WF20N, WF12N, WF08N, WFO6N
+1%, 5%

Thick Film High Voltage Chip Resistors

UL Safety Certification

Size 2512,2010,1206, 0805, 0603
Automotive AEC Q200 Compliant

*Contents in this sheet are subject to change without prior notice
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FEATURE

ok wN -~

Special materials and design for higher working voltage required.

Compatible with flow and reflow soldering.

Suitable for lead free soldering.

Max. Voltage coefficient resistance below 300ppm.

Meet AEC-Q200, RoHS compliant & Halogen Free.
Safety resistor certificate meet :

- UL/IEC 62368-1: 2020 resistor requirement certificated
- UL/IEC 60950-1 2.5KV impulse certificated

- UL/IEC 60065 10KV impulse certificated

APPLICATION

Power supply
Automotive industry
Measurement instrument

Back light inverter

Medical or Military equipment

DESCRIPTION

The resistors are constructed in a. high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled-by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser trimmed

Resistive element

Primary Layer

Termination

Fig 1. Construction of Chip-R

Protective Layer

Marking

Alumina substrate
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QUICK REFERENCE DATA

Type | Size | Power | Max. Max. |Resistance| Temperature Resistance Standard
Rating |[RCWW |Overload| Tolerance | Coefficient Range Resistance
at 70°C Voltage { ppm/C) Min. Max. Values

+1%(F) +100 100KQ 10MQ Eo6/E24

WFOeN | 0603 | 1/10W | 200V 400V

+5%(J) +200 100KQ 22M0O E24
+1%(F) +100 100KQ 10MQ E96/E24

WFOSN [ 0805 | 1/8W | 400V aoov

+5%(J) +200 100KQ 22MQO E24
+1%(F) +100 100K0O 10MQ E96/E24

WF12N | 1206 | 1/4W | 800V | 1600V | +1%(F) +200 11MQ 22M0 E24

+5%(J) +200 100K0O 100MG E24
+1%(F) +100 100KQ 10MQ E96/E24

WEF20N ( 2010 | 1/2W [2000V | 3000V +1%(F) +200 11MQ 22M0O E24

+5%(J) +200 100KQ 100MG E24
+1%(F) +100 100KQ 10MQ E96/E24

WF25N | 2512 1w 3000v | 4000V +1%(F) +200 11MQ 22M0O E24

+5%(J) +200 100KQ 100MQ E24
Note:
1. This is the maximum voltage that may be continuously supplied to the' resistor element, see “IEC publication
60115-8”

2. Max. Operation Voltage : So called RCWV (Rated Continuous Working Voltage) is determined by

RCWYV = «/Rated Power x Resistance Value or Max. RCWYV listed above, whichever is lower.

MECHANICAL DATA

WF25N WF 20N WF12N WFO8N WFO6N
Protective cod Symbol
A = L 6.40 + 5.00 = 3.10 2.00 £ 1.60 +
T1|r.. X 0.20 0.20 0.10 0.10 0.10
End teminction
Th w 3.20+ 2.50 + 1.60 + 1.25 + 0.80 £
0.20 0.20 0.10 0.10 0.10
Tt Resistive loyer T 0.60 + 0.60 + 0.55 + 0.50 + 0.45+
Id—bl AT s 0.15 0.10 0.10 0.10 0.10
. Tt 0.60 + 0.60 + 0.45+ 0.35+ 0.30 +
Pk e i 0.25 0.25 0.20 0.20 0.20
1 05 Tb 0.90 + 0.60 + 0.50 + 0.40 £ 0.30 £
0.25 0.25 0.20 0.20 0.20
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MARKING

For E24 +5% series, each resistor is marked with a three—digit code on the protective coating to designate
the nominal resistance value.

0603/0805/1206/2010/2512

301 — 30x 101 = 30002

For E24/E96 +1% series, each resistor is marked with a four—digit code on the protective coating to
designate the nominal resistance value. 0603 is marked with three-digits.

0805/1206/2010/2512

1542 — 154 x 102= 15.4 KQ)

E24 +1% : 3 Digits marking to identify the resistance value
0603

222 — 22X 102 = 2.2 K}

E96 1% : 3 Digits marking to identify the resistance value

o
(a)]
o
O

01B — Refer 0603 marking table = 1 K}

FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E24/E96 series for resistors with a tolerance of
+1%, +5%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.
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Derating curve

The power that the resistor can dissipate depends on the operating temperature; see Fig.2
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Figure 2  Maximum dissipation in percentage of rated power as a

function of the ambient temperature

Recommend Solder Pad Dimensions :

Type W D L
FVS03 0.90 1.00 3.00
FVS05 130 1.15 350 -
FVS06 180 1.30 470 o
FVS20 3.00 1.50 6.80 -
FVS25 3.70 1.60 7.60

Unit:mm
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SOLDERING CONDITION

The robust construction of chip resistors allows
them to be completely immersed in a solder bath
of 260°C for 10 seconds. Therefore, it is possible
to mount Surface Mount Resistors on one side of
a PCB and other discrete components on the
reverse (mixed PCBs).

Surface Mount Resistors are tested for
solderability at 235°C during 2 seconds. The test
condition for no leaching is 260°C for 30 seconds.
Typical examples of soldering processes that
provide reliable joints without any damage are
given in Fig 3.

Temperature (Deg.C.)

300

250

2001

1504

1001

501

Profile for Sn/Pb 63/37
Profile for Lead free application

0 60 120 180 240
Time (Sec.)
Fig 3. Infrared soldering profile
CATALOGUE NUMBERS
The resistors have a catalogue number starting with .
WF25 N 105 J T L J
Size code Type code Resistance code Tolerance Packaging code Termination Special code
WF25 :2512 | N :HighVoltage | +5% E24: 2 significant digits | J :+5% | T:7”inch reel code J = AEC Q200
) UL certified followed by no. of zeros . L =Snbase compliant
WF20  :2010 and a blank F 1% 0603/2222?;22' (lead free)
WF12 : 1206 - - Skpcsireel
WF08 - 0805 +1%, E24+E96: 3 significant 2010,2512::
WF06 : 0603 digits followed by no. of plastic tape,
zZeros 4kpcs/reel
1MQ = 1004
Tape packaging WF12, WF08, WFO06 : 8mm width paper taping 5,000pcs per reel.
WF25 ; WF20: 12mm width plastic taping 4,000pcs per reel.
Page 6 of 11 WFxxN_J_AUTO V02 Jan 2023
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TEST REQUIREMENTS ( AEC Q200 )

Test Item

Specification

Test Method
(AEC-Q200. IEC 60115)

*DC Resistance

F:21%;: J: 5%

AEC-Q200 TABLE 7.1
IEC 60115-1 f JIS C 5201-1 , Clause 4.5 Measure

the resistance Value.

High J AR= 2(3%+0.10) AEC-Q200 TABLE 7.3

Temperature F: AR= #(1%+0.050) 1000 hrs. @ T=155C, Unpowered.

Exposure Measurement at 24 £2 hours after test conclusion.

(Storage)

*Temperature |AR= (1% +0.10Q) AEC-Q200 TABLE 7.4

Cycling No mechanical damage. 1000 Cycles (-55°C to +155C ). Measurement at
2417 hours after test conclusion.

Moisture AR= #H1%+0.10) AEC-Q200 TABLE 7.6

Resistance Test 657 /80~100%RH/10Cycles.
Measurement at 24+2 hours after test conclusion.
(t=24hrs/cycle).

Biased J i ARE #5%+0.1Q) AEC-Q200 TABLE7.7

Humidity F : AR= +3%+0.050) 1000 hours 857 /85%RH.
10% of operating power.

WCR within the spec. Measurement at 24 +2 hours after test conclusion.
Operational J: AR= #(5%+0.10) AEC-Q200 TABLE 7.8
Life F : AR= +(3%+0.050) Test 1000hr @ TA=1257C at specified rated power.

YVCR within the spec.

Measurement at 24+2 hours after test conclusion.

External Visual

No visual damage and refer
WTC marking code.

AEC-Q200 TABLE 7.9
Inspect device construction, marking and

workmanship.

Physical Within the spec. AEC-Q200 TABLE 7.10
Dimension Verify physical dimensions to the applicable device
detail specification.
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Mechanical Within product specification |AEC-Q200 TABLE 7.13

Shock tolerance and no visible Test Peak value:100g's, Wave:Hail-sine,
damage. Duration:6ms, Velocity: 12 3ft/sec.

Vibration No mechanical damage. AEC-Q200 TABLE 7.14

5 g's for 20 min., 12 cycles each of 3 orientations.
Test from 10-2000 Hz.

*Resistance to
Solder Heat

AR= £(1%+0.1Q)

No mechanical damage.

AEC-Q200 TABLE 7.15
Solder dipping @ 270°C+5°C for 10sec.+1sec.

Thermal Shock

J: AR £(1%+0.1Q)
F: AR< (0.5%+0.05Q)

No mechanical damage.

AEC-Q200 TABLE7.16
-55 to 1557/ dwell time 15min/ Max transfer time

20sec/ 300cycles.

ESD

AR= £(1%-+0.1Q)

No mechanical damage.

AEC-Q200-002
Test contact min. 1KV.

*Solder Ability

Over 95% of termination

must be covered with

AEC-Q200 TABLE 7.18
a)Baking 155°C 4H, dipping 2357 5s

solder. b)Steam 8H, dipping 215°C 5s
c)Steam 8H, dipping 260°C 7s
Flammability |Refer UL-94. AEC-Q200 TABLE 7.20

UL-94 V-0 or V-1 are acceptable

*Board Flex

J:AR< +(1%+0.1Q)
F : AR= £(0.5%+0.05Q)

No mechanical damage.

AEC-Q200 TABLE 7.21
Bending 2mm 2512 20101210
3mm 0805.0603.1206

Terminal No mechanical damage AEC-Q200 TABLE 7.22
Strength Force 1 Kg for 60 seconds.
*Short TimelJ : AR= (2% +0.1Q) IEC 60115-1, Clause 4.13
Overload F:AR= £(1%+0.1Q) 5 x Rated power for 5 seconds
*| oad Life J ! AR= £(3%+0.1Q) IEC 60115-1, Clause 4.24
Humidity F: AR= £(1%+0.1Q) 40£2°C with relative humidity
90% ~ 95% D.C. rated voltage for
1.5 hours ON 30 minutes OFF.
Cycle repeated 1000 hours.
Page 8 of 11 WFxxN_J_AUTO V02 Jan 2023
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*Temperature |Within the spec. IEC 60115-1, Clause 4.8
Coefficient of T4 Tz
Resistance Test temperature : 25~ -557C
(TCR) 25C~+155%C
TCR(ppm/T) =
(Ry-Ri)/Ryx1/ (T;-Ty)x10°
*| oad Life J: AR= +(3%+0.1Q) IEC 60115-1, Clause 4.25
F: AR= £(1%+0.1Q) Rated voltage for 1.5 hours for followed
by a pause 0.5 hour at 70+2°C.
Cycle repeated 1000 hours.
*Insulation Between termination and IEC 60115-1, Clause 4.6
Resistance coating must over 1000MQ [Test voltage : 10015V

Storage &. Handling

... Products are recommended to be used up within one year as ensured shelf life.
Check solder ability in case shelf life extension is needed.

... To store products with following condition:
Temperature:5 to 40°C : Humidity: 20 to 70% relative humidity.
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PACKAGING

Paper Tape specifications (unit :mm)

B |
>
Series No. A B W F E
WEF25N 6.70+0.20 3.50+0.20
12.00+0.30 5.50+0.10 1.7510.10
WF20N 5.50+0.20 2.80+0.20
WF12N 3.60+0.20 2.00+0.20 8.00+0.30 3.50+0.20 1.75%0.10
WFO8N 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.20 1.7510.10
WFO06N 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.20 1.75%0.10
Series No. P1 PO oD T
WEF25N
Max. 1.2
WF20N
WF12N 4.00+0.10 4.00+0.10 50791
©1.5020% Max. 1.0
WFO08N
WFO06N 0.6510.10
Reel dimensions
/’fﬂ_?ﬂh‘x I 1 f
/ ‘n\
|' Jll\ | Il — ry
MARCEh i T g e il E (] m] e
4 S Ed
-.\ e /.-" r
- _ i
' D
™ 0 U
(unit : mm)
Reel / Tape A B C D
7" reel for 12mm tape 12.4+1.0
®178.0+2.0 ©®60.0+1.0 13.0£0.2
7" reel for 8mm tape 9.0+0.5
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Appendix
B 0603 1% Marking Table (Table 1)

Code | E48 E94 Code E48 E% Code E48 E% Code | E48 E96
01 100 100 25 178 178 49 316 316 7 562 562
02 102 26 182 30 324 74 576
03 105 105 27 187 187 31 332 332 75 500 500
04 107 28 191 32 340 6 404
03 110 110 29 196 196 33 348 348 77 619 619
06 113 30 200 4 357 78 634
o7 115 115 Ej | 205 205 35 365 365 9 649 649
08 118 J2 210 36 374 80 6635
0g 121 121 i3 215 215 57 383 383 81 681 681
10 124 34 221 58 392 52 698
11 127 127 35 226 226 59 402 402 B3 715 713
12 130 36 232 60 412 84 732
13 133 133 37 237 237 61 422 432 85 750 750
14 137 38 243 62 432 86 768
15 140 140 i 240 249 63 442 442 87 787 187
16 143 40 255 64 453 28 806
17 147 147 41 261 261 63 464 464 89 825 825
12 150 42 267 66 473 o0 845
19 154 154 43 274 274 67 487 487 a1 266 866
20 158 44 280 68 400 o2 887
21 162 162 45 287 287 62 511 511 93 909 209
22 165 44 204 T0 523 o4 931
23 169 169 47 301 301 7 336 536 95 953 953
24 174 48 309 72 349 96 976
Code A B C D E F G H X ' z

Multiplier 10° 10! 10? 10° 10° 107 10° 7 1wt 107 10°

=i= All product specification and data are subject to change without notice.
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APPROVAL SHEE

WF25N, WF20N, WF12N, WFO08N, WFO6N
1%, £5%

Thick Film High Voltage Chip Resistors

UL Safety Certification

Size 2512,2010,1206, 0805, 0603

*Contents in this sheet are subject to change without prior notice.
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FEATURE

Special materials and design for higher working voltage required.
Compatible with flow and reflow soldering.

Suitable for lead free soldering.

Max. Voltage coefficient resistance below 300ppm.

RoHS compliant & Halogen Free.

Safety resistor certificate meet :

- UL/IEC 62368-1: 2020 resistor requirement certificated

- UL/IEC 60950-1 2.5KV impulse certificated

- UL/IEC 60065 10KV impulse certificated

ok wN -~

APPLICATION

e Power supply
e Measurement instrument

e Back light inverter

o Medical or Military equipment

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective-coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is'a Tin (lead free) alloy.

Laser trimmed Protective Layer

Resistive element

Marking

Primary Layer

Termination Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Type | Size | Power | Max. Max. |Resistance| Temperature Resistance Standard
Rating |[RCWW |Overload| Tolerance | Coefficient Range Resistance
at 70°C Voltage { ppm/C) Min. Max. Values

+1%(F) +100 100KQ 10MO EGS6/E24

WFO06N | 0603 | 1/10W | 200V | 400V

+5%(J) +200 100KQ 22MQ E24
+1%(F) +100 100KQ 10MQ E96/E24

WFO08N | 0805 | 1/8W | 400V | 800V

+5%(J) +200 100KQ 22M0O E24
+1%(F) +100 100KQ 10MQ ES6/E24

WF12N| 1206 [ 1/4W | 800V | 1600V | +1%(F) +200 11MQ 22M0 E24

+5%(J) +200 100KQ 100MO E24
+1%(F) +100 100KQ 10MQ ES6/E24

WF20N | 2010 | 1/2W |2000V | 3000V +1%(F) +200 11MO 22MQ E24

+5%(J) +200 100KQ 100MQ E24
+1%(F) +100 100KQ 10MQ E96/E24

WF25N | 2512 1W (3000 | 4000V +1%(F) +200 11MQ 22M0O E24

+5%(J) +200 100KQ 100MO E24

Note:

1. Operation temperature: -55 ~ +155°C

2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWYV = +/Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.

MECHANICAL DATA

WF25N WF 20N | WF12N WFO8N WFO6N
Pretective coct Symbol
F L 6.40 £ 5.00 £ 3.10+ 2.00 £ 1.60 =
Ty \ 0.20 0.20 0.10 0.10 0.10
End temincticn
Th W 3.20 + 250+ 1.60 = 1.25+ 0.80 £
0.20 0.20 0.10 0.10 0.10
Tt Resistive loyer T 0.60 + 0.60 + 0.55+ 0.50 + 0.45+
|1—b| Ca S o 0.15 0.10 0.10 0.10 0.10
. Tt 0.65 + 0.65 0.50 £ 0.40 £ 0.30 £
1 Protecive cod 0.25 0.25 0.20 0.20 0.20
05 Tb 0.90 £ 0.60 £ 0.50 £ 0.40 £ 0.30 £
0.25 0.25 0.20 0.20 0.20
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MARKING
For E24 +5% series, each resistor is marked with a three—digit code on the protective coating to designate
the nominal resistance value.

0603/0805/1206/2010/2512

301 — 30x 101 = 30002

For E24/E96 +1% series, each resistor is marked with a four—digit code on the protective coating to
designate the nominal resistance value. 0603 is marked with three-digits.

0805/1206/2010/2512

1542 — 154 x 102= 15.4 KQ)

E24 +1% : 3 Digits marking to identify the resistance value
0603

222 — 22X 102 = 2.2 K}

E96 1% : 3 Digits marking to identify the resistance value

01B — Refer 0603 marking table = 1 K}

FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E24/E96 series for resistors with a tolerance of
+1%, +5%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.
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Derating curve

The power that the resistor can dissipate depends on the operating temperature; see Fig.2
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Figure 2  Maximum dissipation in percentage of rated power as a
function of the ambient temperature

Recommend Solder Pad Dimensions :

Type w D L
WFO06N 0.90 1.00 3.00
WFO8N 1.30 1.15 350 -
WF12N 1.80 1.30 470 i i
WF20N 3.00 1.50 6.80 -
WF25N 3.70 1.60 7.60
Unit:mm
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SOLDERING CONDITION

The robust construction of chip resistors allows
them to be completely immersed in a solder bath
of 260°C for 10 seconds. Therefore, it is possible
to mount Surface Mount Resistors on one side of
a PCB and other discrete components on the
reverse (mixed PCBs).

Temperature (Deg.C.)

Surface Mount Resistors are tested for
solderability at 235°C during 2 seconds. The test
condition for no leaching is 260°C for 30 seconds.
Typical examples of soldering processes that
provide reliable joints without any damage are
given in Fig 3.

CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

300
| _260°C
2504 _245°C E——
¥ B
215°C g
B PR . [\, o
200+ .
180°C i
80 -]
180T y30¢

1001

_Typically 40sec

Profile for Sn/Pb 63/37
Profile for Lead free application

40 120

180 240
Time (Sec.)

Fig 3. Infrared soldering profile

WF25 N 105 J T L
Size code Type code Resistance code Tolerance Packaging code Termination
WF25 :2512 | N :High Voltage | +5% E24: 2 significant digits |J :+6% [ T:7"inch reel code
WF12 : 1206 o Eié’iffe‘é?

WF08 - 0805 +1%, E24+E96: 3 significant 2010,2512:
WF06 :0603 digits followed by no. of plastic tape,
zeros 4kpcs/reel
1MQ = 1004

Tape packaging WF12, WF08, WF06 : 8mm width paper taping 5,000pcs per reel.
WF25 ; WF20: 12mm width plastic taping 4,000pcs per reel.

Storage &. Handling

... Products are recommended to be used up within one year as ensured shelf life.

Check solder ability in case shelf life extension is needed.

... To store products with following condition:

Temperature:5 to 40°C ; Humidity: 20 to 70% relative humidity.

Page 6 of 9
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TEST AND REQUIREMENTS(JIS C 5201-1 : 1998)

Essentially all tests are carried out according to the schedule of IEC

publication 115-8, category
LCT/UCT/56(rated temperature range : Lower Category Temperature, Upper Category Temperature; damp

heat, long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, “Recommended

basic climatic and mechanical
robustness testing procedure for electronic components” and under standard atmospheric conditions according

to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.
Relative humidity: 45% to 75%.
Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).

All soldering tests are performed with midly activated flux.

TEST PROCEDURE

REQUIREMENT

Temperature Coefficient |Natural resistance change per change in degree centigrade.
of Resistance(T.C.R)

Refer to
“QUICK REFERENCE DATA”

R,—R

Clause 4.8 —2 1 _%10° (ppm/°C)

R1 (fz - tl)

R1 : Resistance at reference temperature

R> : Resistance at test temperature

t1:20°C+5°C-1°C
Short time overload Permanent resistance change after a 5 second application of | No visible damage
(S.T.0L) 5 times of rated power. J: AR/R max. £(2%+0.10)
Clause 4.13 -

F: AR/R max. £(1%+0.1Q)

Resistance to soldering | Un-mounted chips completely immersed for 10+1second in a

no visible damage

a SAC solder bath at 245°C+5C

°~ 4Eo
heat(R.S.H) SAC solder bath at 260°C £5°C AR/R max. +(1%+0.15Q)
Clause 4.18

Solderability Un-mounted chips completely immersed for 3+0.5second in | good tinning (>95% covered)

5 continuous cycles

Clause 4.17 no visible damage
Temperature cycling 30 minutes at -55°C+3°C, 2~3 minutes at 20°C+5°C-1°C, 30 | no visible damage
Clause 4.19 minutes at +155°C+3°C, 2~3 minutes at 20°C+5°C-1°C, total

AR/R max. £(1%+0.1Q)

Load life (endurance) 1000 +48/-0 hours, loaded with RCWV or Vmax in chamber

no visible damage

1.5hours on and 0.5 hours off

Clause 4.25 controller 70+2°C, 1.5 hours on and 0.5 hours off J: AR/R max. +(3%+0.10)
B . L (o] .
F: AR/R max. £(1%+0.1Q)
Load life in Humidity 1000 +48/-0 hours, loaded with RCWV or Vmax in humidity | no visible damage
Clause 4.24 chamber controller at 40°C+2°C and 95% relative humidity,

J: AR/R max. £(3%+0.1Q)
F: AR/R max. £(1%+0.1Q)

Bending strength Resistors mounted on a 90mm glass epoxy resin PCB(FR4), | AR/R max. £(0.5%+0.05Q)
Clause 4.33 2512, 2010, 1206 bending : 2 mm once for 10 seconds
0805, 0603 bending: 3mm once for 10 seconds
Insulation Resistance | Apply voltage 100+/-15V for 1minute R=1GQ
Clause 4.6
Page 7 of 9 WFxxN_V02 JAN 2023
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PACKAGING

Paper Tape specifications (unit :mm)

o it T PO . SEID]
-— -
| . i E|
; : IIIIJ * F 3
8 & & ¢ ¢ =
—] =] & F W
(-] w [ -]
| —— | I ] L 4
! : . 1 ¥
Series No. A B W F E
WF25N 6.70+0.20 3.50+0.20
12.00+0.30 5.50+0.10 1.7510.10
WF20N 5.50+0.20 2.80+0.20
WF12N 3.60+0.20 2.00+£0.20 8.00£0.30 3.50+0.20 1.7510.10
WFO08N 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.20 1.75%0.10
WFO6N 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.20 1.7510.10
Series No. P1 PO @D T
WF25N
Max. 1.2
WF20N
WF12N 4.00+0.10 4.00+0.10 5079
©1.50205 Max. 1.0
WFO08N
WFO6N 0.6510.10
Reel dimensions
- 0 .
//f : ‘K\.
{ --- '-(-J'- e t)-i ---------- ] e «
. e I
a\ ¢ /
\HM_,__\__\_\_E_'_'_'_/ U L
! D
— o e—
(unit : mm)
Reel / Tape A B C D
7” reel for 12mm tape 12.441.0
®178.0+2.0 ®60.0+1.0 13.0+0.2
7” reel for 8mm tape 9.0+0.5
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Appendix
B 0603 1% Marking Table (Table 1)

Code | E48 E9 || Code E48 E9 | Code | E48 ©E96 | Code | E48 [E9
01 100 100 25 178 178 49 316 316 7 562 562
02 102 26 182 50 324 74 576
03 105 103 27 187 187 51 332 332 75 500 500
04 107 28 191 52 340 76 a04
03 110 110 29 196 196 33 348 348 77 619 619
06 113 30 200 54 357 78 634
07 115 115 31 205 205 35 365 363 79 649 649
08 118 32 210 36 374 80 663
09 121 121 33 215 215 57 383 383 81 681 681
10 124 34 221 58 392 82 698
11 127 127 35 226 226 59 402 402 83 715 713
12 130 36 232 60 412 84 732
13 133 133 37 237 237 61 422 422 83 750 750
14 137 38 243 62 432 86 768
15 140 140 19 249 249 63 42 442 87 787 787
16 143 40 255 64 453 88 806
17 147 147 41 261 261 63 464 464 80 825 825
18 150 42 267 66 475 20 845
19 154 154 43 274 274 67 487 487 01 866 866
20 158 44 280 62 499 a2 887
21 162 162 43 287 287 69 511 511 93 909 909
22 165 46 204 70 523 04 931
23 169 169 47 301 301 7 536 536 95 953 953
24 174 43 309 72 549 96 976
Code A B C D E F G H X Y z

Multiplier 10 10! 10° i0° 10* 10 10* 10?7 10! 10 1073

i+ All product specification and data are subject to change without notice.
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APPROVAL SHEET

WFO06P, WF08P, WF12P, WF10P, WF20P,
WF25P

1%, £5% 0Q, 10~1MQ

Thick film High Power Chip Resistors
Size 0603, 0805, 1206, 1210, 2010, 2512

( Automotive Grade )

*Contents in this sheet are subject to change without prior notice.
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FEATURE

1.

Automotive grade AEC Q-200 compliant

2. 100% CCD inspection

3. RoHS compliant and Lead free products
4. High power rating
APPLICATION

1. High accuracy dc-power supply
2. Digital multi-meter

3. Telecommunication

4. Computer

5.  Automotive industry

6. Medical and military equipment
DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser fimmed Protective Lov_er

Resistive element

Marking

Primary Layer

Termination Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item General Specification
Series No. WF06P WF08P WF12P WF10P WF20P WF25P
Size code 0603 (1608) 0805 (2012) | 1206 (3216) | 1210(3225) | 2010 (5025) | 2512 (6432)
Resistance Tolerance 1%, £5%
Resistance Range 0Q,1Q~ 1MQ (E96+E24 series)
TCR (ppm/°C) 20°C ~ +155°C
10.2Q ~ 1MQ <+100 <+100 <+100
10 ~ 100 <£100 <+100 <+200

<+100 <+100

TCR (ppm/°C) 20°C ~ - 55°C
10.2Q ~ 1MQ <+100 <+100 <+100
10 ~ 10Q <+150 <+150 <£200
Max. dissipation at 118 W 114 W 12W 1/2W 1w 2W
Tamb=7OOC
Max. Operation Voltage 50V 150V 200V 200V 200V 300V
Max. Overload Voltage 100V 300V 400V 400V 400V 500V
Operation temperature -55 ~ +155'C

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

60115-8”

2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWYV = «/ Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.

DIMENSIONS (unit : mm)

PartNo | WFO06P WF08P WF12P WF10P WF20P WF25P
L 1.60+£0.10 | 2.00+£0.10 | 3.10+£0.15 | 3.10£0.10 | 5.00+0.20 | 6.30+0.20
w 0.80+0.10 | 1.25+0.10 | 1.60+0.15 | 2.60+0.10 | 2.50+0.20 | 3.10+0.20
T 045+0.15 | 0.50+0.15 | 0.55+0.10 | 0.55+0.10 | 0.60+0.10 | 0.60+0.15
Tt 0.30+0.10 | 040+0.20 | 0.50+025 | 0.50+0.20 | 0.60+0.25 | 0.60+0.25
Tb 0.30+0.15 | 040+0.20 | 0.50+0.25 | 0.50+0.20 | 0.60+0.25 | 1.80+0.25

Frot ective coct

Tl i
h 4 .

= | = | End teminction
-

Tt Resistive layer

H Cetamic Sulstias
{h 6801 3

et

Frot ective coct
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MARKING
Size \ Nr. Of digit of code\ tolerance +5% +1%
2512 (6432) 3-digits marking 4-digits marking
2010 (5025) 3-digits marking 4-digits marking
1210 (3225) 3-digits marking 4-digits marking
1206 (3216) 3-digits marking 4-digits marking
0805 (2012) 3-digits marking 4-digits marking
0603 (1608) 3-digits marking 3-digits marking

3-digits marking (£5% :2512,2010, 1210, 1206, 0805, 0603 )

Each resistor is marked with a three digits code on the protective coating to designate the nominal resistance value.

3-digits marking (£1% : 0603 )

Nominal resistance Description
1.E-24 series As 0603 WRO6X +5%.
2.E-96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance value :
Y=107> X=10"» A=10" - B=10' » C=10? > D=10° » E=10* » F=10°
EX: 17.8Q0=25X > 178Q0=25A > 1K78 =25B
17K8=25C » 178K=25D » 1M78=25E
3. Remark There is no marking for the items are not under E-24 and E-96 series
CODE |R_value | CODE [R_value| CODE |R_Value| CODE |R_value [ CODE |R_value | CODE |R_value | CODE [R_value | CODE | R_value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976
4-digits marking (+1% :2512/2010/ 1210/ 1206/ 0805 )
Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance value.
Example
RESISTANCE 10Q 12Q 100Q2 6800Q 47000Q
3-digits marking (1206 & 0805 & 0603 +5% ) 100 120 101 682 473
4-digits marking 10RO 12R0 1000 6801 4702
Page 4 of 8 ASC_WFxxP_J_V03 DEC 2016
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FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E96&E24 series for resistors with a tolerance of
+1%,£5%. The values of the E96/E24 series are in accordance with “IEC publication 60063”.

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
T p— T T, oo
80
g falu]
&
E a0 f
o
[
20
u]
-55 a 70 125 155
Ambient Temperature (°C)
Fig.2 Maximum dissipation in percentage of rated power
As a function of the ambient temperature
MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.
The end terminations guarantee a reliable contact.

SOLDERING CONDITION

The robust construction of chip resistors allows SHe

them to be completely immersed in a solder bath % 260°C

of 260°C for 10 seconds. Therefore, it is possible & 2504 _24s:c_ __ ______________ N ————
to mount Surface Mount Resistors on one side of o — 7 %

a PCB and other discrete components on the & N e
reverse (mixed PCBs). Q | _180°C =]
Surface Mount Resistors are tested for 5 sod ‘

solderability at 235°C during 2 seconds. The test | _10¢ e P b

condition for no leaching is 260°C for 30 seconds. cbohiliihos
Typical examples of soldering processes that 1001 R
provide reliable joints without any damage are

given in Fig 3. 504

— Profile for Sn/Pb 63/37
— o s Profile for Lead free application

0] &0 120 180 240
Time (Sec.)

Fig 3. Infrared soldering profile for Chip Resistors
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CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

WF08 P 1002 F T L J
Size code Type code Resistance code Tolerance | Packaging code Termination Special code
WFO06: 0603 | P :Power 5%, E24: J :45% | T:7" Reeled code J = Automotive
WFO08: 0805 | 0603 size = 1/8W | 2 significant digits F .41 |taping. L =Snbase ifnatdg al?drat'on
WEF12: 1206 0805 size = 1/4W followed by No. of zeros P - (lead free) ‘]OplmeXU240|hrs
WF10: 1210 | 1206 size = 1/2W | €-9- Jumper
WF20: 2010 | 1210 size = 1/2W 3ohm =3R0
WF25: 2512 | 2010 size = 1W 10ohm =100
2512 size = 2W 56Kohm =563
1%, E24+E96:
3 significant digits
followed by No. of zeros
100Q =1000
37.4KQ =3742

[ ] Reeled tape packaging

[ ] Reeled tape packaging

: 8mm width paper taping 5000pcs per 7” reel for 0603-1210 sizes.

: 12mm width plastic taping 4000pcs per 7” reel for 2010, 2512 sizes.

TEST CONDITIONS FOR JUMPER (0 Q)

ltem WF25P WF20P WF12P WF10P WFO08P WFO06P
Power Rating At 70°C 2w 1w 1/2W 1/2W 1/4W 1/8W
Resistance Max. 20mQ
Rated Current 10A 7A 5A 5A 3.5A 2.5A
Peak Current 25A 17.5A 12.5A 12.5A 8.8A 6.2A
Operating Temperature -55 ~ +155°C
Page 6 of 8 ASC_WFxxP_J_V03 DEC 2016
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TEST AND REQUIREMENTS

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category
LCT/UCT/56(rated temperature range : Lower Category Temperature, Upper Category Temperature; damp heat,
long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, "Recommended basic climatic and mechanical
robustness testing procedure for electronic components" and under standard atmospheric conditions according
to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.

Relative humidity: 45% to 75%.

Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).
All soldering tests are performed with midly activated flux.

REQUIREMENT
TEST PROCEDURE / TEST METHOD =
Resistor
Electrical Characteristics - DC resistance values measurement Within the specified tolerance
- Temperature Coefficient of Resistance (T.C.R) Refer to “QUICK REFERENCE
JISC5201-1: 1998 Natural resistance change per change in degree DATA”
Clause 4.8 centigrade.
R,—R
—2 "1 _%10° (ppm/°C)  t;: 20T+5T-1T
Rl (tz _t1)
R1 : Resistance at reference temperature
R : Resistance at test temperature
Resistance to soldering Un-mounted chips completely immersed for 10+1second | AR/R max. +(1.0%+0.05)
heat(R.S.H) in a SAC solder bath at 270°C +5°C no visible damage
MIL-STD-202
method 210
Solderability a) Bake the sample for 155°C dwell time 4hrs/ solder
dipping 235°C/ 5sec.
J-STD-002 ) ;
b) Steam the sample dwell time 8 hour/ solder dipping 215 95%  coverage min., good
C/ 5sec. tinning and no visible damage
c) Steam the sample dwell time 8 hour/ solder dipping 260
Cl Tsec.
Temperature cycling 1000 cycles, -55C ~ +155°C, dwell time 30min [AR/R max. +(1.0%+0.05Q)
JESD22 maximum. No visible damage
Method JA-104
Moisture Resistance 65+2°C, 80~100% RH, 10 cycles, 24 hours/ cycle AR/R max. £(1.0%+0.05Q)
MIL-STD-202 No visible damage
method 106
Bias Humidity 1000+48/-0 hours; 85°C, 85% RH, 10% of operation | AR/R max. £(2.0%+0.10Q2)
MIL-STD-202 power No visible damage
method 103
Operational Life 1000+48/-0 hours; 35% of operation power, 125+2°C
AR/R max. £(2.0%+0.1Q)
MIL-STD-202 method -
No visible damage
108
High Temperature Exposure [ 1000+48/-0 hours; without load in a temperature [AR/R max. £(2.0%+0.10Q)
MIL-STD-202 chamber controlled 155+£3°C No visible damage
Method 108
Board Flex Resistors mounted on a 90mm glass epoxy resin |AR/R max. £(1.0%+0.05Q)
AEC-Q200-005 PCB(FR4),bending once 2mm for 60sec. No visible damage
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Terminal strength
AEC-Q200-006

Pressurizing force: 1Kg, Test time: 60+1sec.

No remarkable damage or

removal of the terminations

Thermal shock

Test =55 to 155°C/ dwell time 15min/ Max transfer time

AR/R max. +(1.0%+0.05¢)

AEC-Q200-002

MIL-STD-202 20sec 300cycles No visible damage
method 107
ESD Test contact 1.0KV (0.5KV for 0402 only) AR/R max. £(1.0%+0.05Q2)

No visible damage

Mechanical Shock

Test ¥ Sine Pulse, Peak value: 100g, normal duration:
6ms, Velocity change:12.3ft/sec. Three shocks in each

Within product specification

MIL-STD-202 direction, total 18 shocks. tolerance and no visible damage.
method 213

Vibration Test 5g’s for 20 min., 12 cycles each of 3 orientations. AR/R max. #(1%+0.05Q) and
MIL-STD-202 no visible damage

method 204

MIL-STD-202
Method 215

Resistance to Solvents :

Solvent is Isopropyl alcohol, immersion 3mins at 25C
and brush 10 strokes with a toothbrush with a handle
made of a non-reactive material (wet bristle), immersion
and brush 3 times and then air blow dry.

No superficial defect on marking,
encapsulation, coating,
appearance. Electrical
characteristics within products
specification and tolerance.
Inspect at 3X max. for marking,
inspect at 10X for part damage.

External Visual
MIL-STD-883
method 2009

Electrical test not required. Inspect device construction,
marking and workmanship

No visual damage and refer
WTC marking code.

Physical Dimension
JESD22
method JB-100

Verify physical dimensions(L, W, T, Tb, Tt)

Within the specified tolerance for
WTC.
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PACKAGING
Paper Tape specifications (unit :mm)
P1 PO @D
: ' E
= i f | [ o
5O Q ------ +
= & F | W
N } i E E -‘B' | -t
e ~|" 4 ¥
B |
>
Series No. A B W F E
WF25P 6.90+0.20 3.2040.20 12.00+0.30 5.50+0.10 1.75+0.10
WF20P 5.50+0.20 2.80+0.20 12.00+0.30 5.50+0.10 1.75+0.10
WF10P 3.60+0.20 3.00+0.20
WF12P 3.60+0.20 2.00+0.20
8.00+0.30 3.50+0.20 1.75+0.10
WFO08P 2.40+0.20 1.65+0.20
WF06P 1.90+0.20 1.10+0.20
Series No. P1 PO @D T
WF25P Max. 1.2
WF20P Max. 1.2
WF10P 01 Max. 1.0
4.00+0.10 4.00+0.10 ®1.5077 4
WF12P ' Max. 1.0
WFO08P Max. 1.0
WFO06P 0.65+0.05
Reel dimensions
. f i
/ E b
I;‘}R\‘ \II “___. L &
&J' ---------- t--- Wl = =
\ / '
\ 5 |
b : /
\“‘*—-_.:_-;”f u r
: | D
——
Symbol A B C D
12 mm tape ©178.0+2.0 ©60.0+1.0 13.0+0.2 12.4+1.0
8 mm tape ©178.0+2.0 ©60.0+1.0 13.0+0.2 9.0+0.5
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APPROVAL SHEE
WF04P, WFO06P, WF08P, WF12P
1%, £5% 0Q, 10~10MQ

Thick Film High Power Lead Free Chip
Resistors

Size 0402, 0603, 0805, 1206
RoHS exemption free and Lead <100ppm

*Contents in this sheet are subject to change without prior notice.
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FEATURE

1. High power rating

2. High reliability and stability

3. RoHS exemption free and Lead free products

APPLICATION

High accuracy dc-power supply
Digital multi-meter
Telecommunication

Computer

Automotive industry

Medical and military equipment

o0 RN

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser timmead Protective Layer

Resistive element

Prirmary Layer

Temmination | Alumina substate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item General Specification
Series No. WF04P WFO06P WFO08P WF12P
Size code 0402 (1005) 0603 (1608) 0805 (2012) 1206 (3216)
Resistance Tolerance +1%, +5%

) 0Q.10~ 1MQ 00,10~ 1MQ 0Q,10~ 10MQ 00,10~ 10MQ
Resistance Range (E96+E24 series) | (E96+E24 series) | (E96+E24 series) | (E96+E24 series)
TCR (ppm/°C)
10Q2 ~ 10MQ <+ 100 ppm/°C <+ 100 ppm/°C <+ 100 ppm/°C <+ 100 ppm/°C
<10Q <+ 200 ppm/°C <+ 150 ppm/°C <+ 150 ppm/°C <+ 100 ppm/°C
Max. dissipation at Tamp=70°C 1/8W 1/8W 114 W 12W
Max. Operation Voltage 50V 75V 150V 200V
Max. Overload Voltage 100V 150V 300V 400V
Operation temperature -55 ~ +155'C

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

60115-8"

2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWV = +/RatedPower xResistance Valueor Max. RCWV listed above, whichever is lower.

DIMENSIONS(unit : mm)
Prctactive oo

s =

End fermincation

REEETwe el

Cecmic Subshate

k Profective coot

- -

Part No WF04P WFO06P WF08P WF12P

L 1.00 £0.05 1.60 £0.10 2.00 £0.10 3.10+0.15

w 0.50 + 0.05 0.80+0.10 1.25+0.10 1.60 £0.15

T 0.35+0.05 0.45+0.15 0.50 +0.15 0.55+0.10

Tb 0.25+0.10 0.30+0.15 0.40 +0.20 0.50 +0.25

Tt 0.20 +0.10 0.30+0.10 0.40 +0.20 0.50 +0.25
MARKING

All series are defined as no marking!
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FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E96&E24 series for resistors with a tolerance of
+1%,£5%. The values of the E96/E24 series are in accordance with “IEC publication 60063”.

Derating

The power that the resistor can dissipate depends on the operating temperature; see Fig.2
100 7 ’ ’ " y
|

sl

oo f—————

40 j———

o

Rated Fower (%)

o fp==----

-55
Ambient Temperature (°C)

Fig.2 Maximum dissipation in percentage of rated power
As a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.
The end terminations guarantee a reliable contact.

SOLDERING CONDITION

The robust construction of chip resistors allows — 3%

them to be completely immersed in a solder bath % 260°C

of 260°C for 10 seconds. Therefore, it is possible & 2sof 2a5¢ — —~ T = - i
to mount Surface Mount Resistors on one side of o oa— —

a PCB and other discrete components on the *g S B
reverse (mixed PCBs). a 180T e, I 4 R o
Surface Mount Resistors are tested for g sol 7 ity \
solderability at 235°C during 2 seconds. The test " -2 okl N W SN o
condition for no leaching is 260°C for 30 seconds. bl SECL

Typical examples of soldering processes that 1001 S

provide reliable joints without any damage are

given in Fig 3. 504

Profile for Sn/Pb 63/37
— s Profile for Lead free application

0] &0 120 180 240
Time (Sec.)

Fig 3. Infrared soldering profile for Chip Resistors
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CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

WF08 P 1002 F T R
Size code Type code Resistance code Tolerance Packaging code RoHS code
WFO08: 0805 P :Power 5% E24: J 5% T :7" Reeled R = lead free
WF12: 1206 | 0805 size = 1/4W 2 significant digits followed by | F : +1% tapirlg paper ( Lead < 100ppm)

1206 size = 1/2W No. of zeros P : Jumper taping
e.g.: Skpcs/reel.
3ohm =3R0
10ohm =100
56Kohm =563
1% E24+E96:
3 significant digits followed by
No. of zeros
100Q2 =1000
37.4KQ =3742
u Reeled tape packaging : 8mm width paper taping 5000pcs per 7” reel.
TEST CONDITION FOR JUMPER (0 Q)
Item WF12P WF08P WFO06P WF04P
Power Rating 12W 1/4W 1/8W 1/8W
Resistance Max. 20mQ Max. 20mQ Max. 20mQ Max. 50mQ
Rated Current 5A 4A 2A 1.5A
Peak Current 12.5A 10A 5A 3.8A
Operating temperature -55 ~ +155°C
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TEST AND REQUIREMENTS
Basic specification : JIS C 5201-1 : 1998

TEST PROCEDURE REQUIREMENT
Clause 4.8 Natural resistance change per change in degree |Refer to quick reference data for T.C.R
Temperature Coefficient | centigrade. specification
of Resistance (TCR)) R,—R,

—2 "1 _%10° (ppm/°C
R1 (tz - tl) ( )
R1 : Resistance at reference temperature
R2 : Resistance at test temperature
t1:20°C+5°C-1°C

Clause 4.13
Short time overload

5.0x Rated power or Max. Overload Voltage for 5 sec.
Measure resistance after 30 minutes..

AR/R max. J: < £(2%+0.1Q)
F:< £(1%+0.05Q)

Clause 4.18

Resistance to soldering
heat

Un-mounted chips completely immersed for 10+1second
in a SAC solder bath at 260°C +5°C

No visible damage
AR/R max. J: = +(1%+0.1Q)
F:= £(0.5%+0.05Q)

Clause 4.17 Un-mounted chips completely immersed for 2x0.5 | Good tinning (>95% covered)
Solderability second in a SAC solder bath at 235°C+5C No visible damage

Clause 4.18 Un-mounted chips completely immersed for 60+1second | Ditto

Leach Test in a solder bath at 260°C+5°C

Clause 4.19 30 minutes at -55°C+3°C, 2~3 minutes at 20°C+5°C-1°C, [ No visible damage

Temperature cycling

30 minutes at +155°C+3°C, 2~3 minutes at
20°C+5°C-1°C, total 5 continuous cycles

AR/R max. J=< £(1%+0.1Q)
F=< +(0.5%+0.05Q)

Clause 4.25
Load life (endurance)

1000 +48/-0 hours, loaded with RCWV or Vmax in
chamber controller 70+2°C, 1.5 hours on and 0.5 hours
off

No visible damage
AR/R max. J=< £(3%+0.1Q)
F< +(1%+0.05Q)

Clause 4.24
Load life in Humidity

1000 +48/-0 hours, loaded with RCWV or Vmax in
humidity chamber controller at 40°C+2°C and 90~95%
relative humidity, 1.5hours on and 0.5 hours off

No visible damage
AR/R max. J= £(3%+0.1Q)
F= +(1%+0.05Q)

Clause 4.33
Bending strength

Resistors mounted on a 90mm glass epoxy resin
PCB(FR4); bending : 2 mm(2512;2010) 3mm(1206),
once for 10 seconds

No visible damage
AR/R max. J< £(1%+0.1Q)

F= +(0.5%+0.05Q)

Clause 4.32 Pressurizing force: 5N, Test time: 10+1sec No remarkable damage or removal of the
Adhesion terminations

Clause 4.6 Apply the maximum overload voltage (DC) for 1minute R=10GQ

Insulation resistance

Clause 4.7 Apply the maximum overload voltage (AC) for 1 minute [ No breakdown or flashover

Dielectric withstand
voltage
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PACKAGING
Paper Tape specifications (unit :mm)
P1 PO @D
- - — i
_ E
—t —
‘ I Tt 1':_’"'""1'_'_:_." ''''' i W 'y ‘
T
o 1 ‘ -—I:I--4 --o-A—---'
| a— | b ['":1.". ‘.—.‘]‘ : ‘! -
(SR T Hﬂ I
Series No. A B w F E
WF12P 3.60+0.20 2.00+0.20
8.00+0.30 3.50+0.20 1.7540.10
WFO8P 2.40+0.20 1.65+0.20
WFO06P 1.90+0.20 1.10+0.20 8.00£0.30 3.5040.20 1.75+0.10
WF04P 1.20+0.10 0.70+0.10 8.00+0.30 3.50+0.20 1.75+0.10
Series No. P1 PO @D T
WF12P oA Max. 1.0
4.00+0.10 4.00+0.10 ®1.5077 4
WFO8P ' Max. 1.0
WFO6P 4.00+0.10 4.00+0.10 ®1.50°3] 0.65+0.05
WF04P 2.00+0.10 4.00+0.10 ®1.50°3] 0.40+0.05
Reel dimensions
__5__"-%._\_\‘ M 1 'y
AT
N
/ : \
I." ﬁ\ k
N I At ]l o Ul o <«
\ o / [ '
\ -
Y, : '
., ] /’;
I R || v
: D
B P
Symbol A B C D
(unit : mm) ©178.0+2.0 60.0+1.0 13.0+0.2 9.0+0.5
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APPROVAL SHEE

WF04P, WFO06P, WF08P, WF12P, WF20P,
WF25P

+1%, +5% 0Q, 1Q~1MQ

Thick film High Power Chip Resistors
Size 0402, 0603, 0805, 1206, 2010, 2512
( Automotive & Anti-Sulfuration )

RoHS 2 Compliant with exemption 7C-1
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

1. Automotive grade AEC Q-200 compliant

100% CCD inspection

RoHS 2 Compliant with exemption 7C-1 and Halogen free
High power rating

Anti-sulfuration ASTM B-809-95 compliant

S

APPLICATION

High accuracy dc-power supply
Digital multi-meter
Telecommunication

Computer

Automotive industry

Medical and military equipment

S e o

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that'is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser fimmed Protective Layer

Resistive element

Marking

Primary Layer

Termination . Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item General Specification
Series No. WF04P WFO06P WFO08P WF12P WF20P WF25P
Size code 0402 (1005) | 0603 (1608) | 0805 (2012) | 1206 (3216) | 2010 (5025) | 2512 (6432)
Resistance Tolerance +1%, £5%
Resistance Range 0Q,10~ 1MQ (E96+E24 series)
TCR (ppm/°C)
10.2Q ~ 1MQ <+100 <+100 <+100 <+100 <+100 <+100
10~ 100 -200/+400 | <+ 150 <150 <+100 <+100 <+100
Max. dissipation at Tamp=70°C 1/8 W 1/8 W 1/4W 1/2W 1w 2W
Max. Operation Voltage 50V 75V 150V 200V 200V 200V
Max. Overload Voltage 100V 150V 300V 400V 400V 400V
Operation temperature -55 ~+155'C
Basic specification JIS C 5201-1:1998 / IEC 60068-2-58:2004

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication
60115-8”

2. Max. Operation Voltage : So called RCWV (Rated Continuous Working Voltage) is determined by

RCWYV = +Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.

DIMENSIONS (unit : mm)

Tl
¥y

[}
)

w l 6801 |
| L

-
%

Ej

¥

Endltem inction

Resistive |ayer

Cetamic suksticie

Prct ective coct

Type WFO04P WFO6P WFO8P WF12P WF20P WF25P
L 1.00 £ 0.05 1.60+£0.10 2.00£0.10 3.10 £:0.15 5.00 £0.20 6.30£0.20
w 0.50 £ 0.05 0.80£0.10 1.25+0.10 1.60 +£0.15 2.50+0.20 3.10£0.20
T 0.35+0.05 0.45+0.15 0.50 £0.15 0.55+£0.10 0.60£0.10 0.60£0.15
Tb 0.25+0.10 0.30+£0.15 0.40+0.20 0.50 £0.25 0.60 £0.25 1.80+0.25
Tt 0.20+0.10 0.30+0.10 0.40+0.20 0.50 £ 0.25 0.60 £0.25 0.60 +0.25

Pratective cod
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MARKING

Size \ Nr. Of digit of code\ tolerance

+5%

+1%

2512 (6432)

3-digits marking

4-digits marking

2010 (5025)

3-digits marking

4-digits marking

1206 (3216)

3-digits marking

4-digits marking

0805 (2012)

3-digits marking

4-digits marking

0603 (1608)

3-digits marking

3-digits marking

0402 (1005)

No marking

No marking

3-digits marking (+5% :2512,2010, 1206, 0805, 0603 )

Each resistor is marked with a three digits code on the protective coating to designate the nominal resistance value.

3-digits marking (+1% : 0603 )

Nominal resistance Description

1.E-24 series As 0603 WR06X £5%.

2.E-96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance value :

Y=107 > X=10"' - A=10° > B=10" » C=10° - D=10" > E=10* > F=10°
EX: 17.8Q2=25X > 178Q)=25A > 1K78 =25B
17K8=25C » 178K=25D > -1M78=25E

3. Remark There is no marking for the items are not under E-24 and E-96 series

CODE | R_value | CODE | R_value | CODE [R_Value| CODE | R _value | CODE | R _value | CODE | R _value | CODE | R _value | CODE | R_value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 BB 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

4-digits marking (+1% :2512/2010/ 1206/ 0805 )

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance value.

Example
RESISTANCE 10Q 12Q 100Q2 68000 470000
3-digits marking (1206 & 0805 & 0603 +5% ) 100 120 101 682 473
4-digits marking 10RO 12R0 1000 6801 4702
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FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E96&E24 series for resistors with a tolerance of
+1%,£5%. The values of the E96/E24 series are in accordance with “IEC publication 60063”.

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
100 . v ' ' ' "
! Lo
g =
& R
o
o |
] :
o= . N
125 1556
Ambient Termperature (°C)
Fig.2 Maximum dissipation in percentage of rated power
As a function of the ambient temperature
MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit'is by individual soldering condition.
The end terminations guarantee a reliable contact.

SOLDERING CONDITION

The robust construction of chip resistors allows =03

them to be completely immersed in a solder bath % 260°C

of 260°C for 10 seconds. Therefore, it is possible & 2s04 _24s5c_ T~ NESA——

to mount Surface Mount Resistors on one side of o pa— N

a PCB and other discrete components on the «g PIPH il e i .

reverse (mixed PCBs). ag 180°C e

Surface Mount Resistors are tested for g sol X
L= 130°C

solderability at 235°C during 2 seconds. The test
condition for no leaching is 260°C for 30 seconds.
Typical examples of soldering processes that 1001
provide reliable joints without any damage are
given in Fig 3. 504

_Typically 40sec |

— Profile for Sn/Pb 63/37
— o Profile for Lead free application

0] &0 120 180 240
Time (Sec.)

Fig 3. Infrared soldering profile for Chip Resistors
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CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

WF08 P 1002 F T L \"
Size code Type code Resistance code Tolerance | Packaging code Termination Special code
WF04: 0402 | P :Power 5%, E24: J :45% | T:7" Reeled code V=
WF06: 0603 | 0402 size = 1/8W | 2 significant digits F-+1% |taping. L =Snbase |1 AEC Q200
WF08: 0805 | 0603 size = 1/8w | followed by no. of zeros & | 5 . D: 7" Reeled (lead free) | Compliant
WF12: 1206 | 0805 size = 1/4w | 2 2™ Jumper | taping 2. Anti-Sulfuration
.g. ASTM B-809-95
WF20: 2010 | 1206 size = 1/2W | °9 o
30hm =3R0 compliant 60’C x
WF25: 2512 | 2010 size = 1W 480hrs
) 10ohm =100
2512 size = 2W B 3. 100% CCD
56Kohm =563 visual inspection
1%, E24+E96:
3 significant digits
followed by No. of zeros
10002 =1000
37.4KQ =3742
| Reeled tape packaging : 8mm width paper taping 5000pcs per 7” reel for 0603-1210 sizes. 10kpcs for 0402 size!

Reeled tape packaging

TEST CONDITIONS FOR JUMPER (0 Q)

: 12mm width plastic taping 4000pcs per 7” reel for 2010 size.

Item WE25P WF20P WF12P WFO08P WFO6P WFO04P
Power Rating At 70°C 2W 1w 172W 1/4W 1/8W 1/8W
Resistance Max. 20mQ Max. 50 mQ
Rated Current 10A 7A 5A 4A 2.5A 1.5A
Peak Current 25A 17.5A 12.5A 10A 6A 3.8A
Operating Temperature -55 ~ +155°C
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TEST AND REQUIREMENTS

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category
LCT/UCT/56(rated temperature range : Lower Category Temperature, Upper Category Temperature; damp heat,
long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, "Recommended basic climatic and mechanical
robustness testing procedure for electronic components" and under standard atmospheric conditions according
to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.

Relative humidity: 45% to 75%.

Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).
All soldering tests are performed with midly activated flux.

REQUIREMENT
TEST PROCEDURE / TEST METHOD :
Resistor

Electrical Characteristics - DC resistance values measurement Within the specified tolerance

- Temperature Coefficient of Resistance (T.C.R) Refer to “QUICK REFERENCE
JISC5201-1: 1998 Natural resistance change per change in degree DATA”
Clause 4.8 centigrade.

R,—R

—2 1 _x10° (ppm/°C)  t;: 20°C+5°C-1°C

R1 (fz - tl)

R1 : Resistance at reference temperature

R2 : Resistance at test temperature
Resistance to soldering Un-mounted chips completely immersed for 10+1second | AR/R max. +(1.0%+0.05Q)
heat(R.S.H) in a SAC solder bath at270°C+5°C no visible damage
MIL-STD-202
method 210
Solderability a) Bake the sample for 155°C dwell time 4hrs/ solder

dipping 235°C/ 5sec.
J-STD-002 ) ;

b) Steam the sample dwell time 8 hour/ solder dipping 215 95%  coverage min., good

‘C/ 5sec. tinning and no visible damage

c) Steam the sample dwell time 8 hour/ solder dipping 260

Cl Tsec.
Temperature cycling 1000 cycles, -55C ~ +155°C, dwell time 30min [AR/R max. +(1.0%+0.05Q)
JESD22 maximum. No visible damage
Method JA-104
Moisture Resistance 65+2°C, 80~100% RH, 10 cycles, 24 hours/ cycle AR/R max. (1.0%+0.0502)
MIL-STD-202 No visible damage
method 106
Bias Humidity 1000+48/-0 hours; 85°C, 85% RH, 10% of operation | AR/R max. £(2.0%+0.10Q)
MIL-STD-202 power No visible damage
method 103
Operational Life 1000+48/-0 hours; 35% of operation power, 125+2°C

AR/R max. £(2.0%+0.1Q)
MIL-STD-202 method o
No visible damage

108
High Temperature Exposure [1000+48/-0 hours; without load in a temperature [AR/R max. +(2.0%+0.10Q)
MIL-STD-202 chamber controlled 155+3°C No visible damage
Method 108
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TEST

PROCEDURE / TEST METHOD

REQUIREMENT

Resistor

Board Flex
AEC-Q200-005

Resistors mounted on a 90mm glass epoxy resin
PCB(FR4),bending once 2mm for 60sec.

AR/R max. £(1.0%+0.05Q2)
No visible damage

Terminal strength
AEC-Q200-006

Pressurizing force: 1Kg, Test time: 60+1sec.

No remarkable damage or

removal of the terminations

Thermal shock

Test —55 to 155°C/ dwell time 15min/ Max transfer time

AR/R max. £(1.0%+0.050Q)

MIL-STD-202 20sec 300cycles No visible damage
method 107
ESD Test contact 1.0KV (0.5KV for 0402 only) AR/R max. £(1.0%+0.05Q2)

AEC-Q200-002

No visible damage

Mechanical Shock

Test 2 Sine Pulse, Peak value: 100g, normal duration:
6ms, Velocity change:12.3ft/sec. Three shocks in each

Within product specification

MIL-STD-202 direction, total 18 shocks. tolerance and no visible damage.
method 213

Vibration Test 5g’s for 20'min., 12 cycles each of 3 orientations. AR/R max. £(1%+0.05Q) and
MIL-STD-202 no visible damage

method 204

Resistance to Solvents :

MIL-STD-202
Method 215

Solvent is Isopropyl alcohol, immersion 3mins at 25°C
and brush 10 strokes with.a toothbrush with a handle
made of a non-reactive material (wet bristle), immersion
and brush.3 times and then air blow dry.

No superficial defect on marking,
encapsulation, coating,
appearance. Electrical
characteristics within products
specification and tolerance.
Inspect at 3X max. for marking,
inspect at 10X for part damage.

External Visual
MIL-STD-883
method 2009

Electrical test not required. Inspect device construction,
marking and workmanship

No visual damage and refer
WTC marking code.

Physical Dimension
JESD22
method JB-100

Verify physical dimensions(L, W, T, Tb, Tt)

Within the specified tolerance for
WTC.

Sulfuration test
ASTM B-809-95

ASTM B-809 60°C 480hrs

AR/R max. £(2%+0.10Q2)
No visible damage
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PACKAGING
Tape specifications (unit :mm)

I ) & F
2 2 |
- E ---E----E N N a -A-.-
- — — 4
T B |
Series No. A B W F E
WF25P 6.90+0.20 3.60+0.20 12.00+0.30 5.50+0.10 1.75+0.10
WF20P 5.50+0.20 2.80+0.20 12.00+0.30 5.50+0.10 1.75+0.10
WF12P 3.60+0.20 2.00+0.20
WF08P 2.40+0.20 1.65+0.20
8.00+0.30 3.50+0.20 1.75+0.10
WFO06P 1.90+0.20 1.10+0.20
WF04P 1.20+0.10 0.70+0.10
Series No. P1 PO oD T
WEF25P Max. 1.2
WF20P Max. 1.2
WF12P 4.00+0.10 4.00+0.10 ®1.50°3] Max. 1.0
WF08P Max. 1.0
WFO06P 0.65+0.05
WF04P 2.00+0.10 4.00+0.10 0.40+0.05
Reel dimensions
N ' i
y \
| J:l\ \ | | —
=i R e e ] - e b i v ) o L
\\ o e /’.l r
‘\“xh | H/ i
f ]
Symbol A B C D
12 mm tape ®178.0+2.0 ®60.0+1.0 13.0+0.2 12.4+1.0
8 mm tape ®178.0+2.0 ®60.0+1.0 13.0+0.2 9.0+0.5
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APPROVAL SHEET

WF25P, WF20P, WF10P, WF12P, WFO08P,
WFO06P, WF04P

+5%, 1%, £0.5%, £0.1% 1Q ~ 10MQ
Thick Film High Power Chip Resistors

Size 2512 2W, 2010 1W, 1210 1/2W,
1206 1/2W, 0805 1/4W, 0603 1/8W, 0402 1/8W

RoHS 2 Compliant with exemption 7C-l
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

1. High power rating and compact size

2. High reliability and stability

3. Reduced size of final equipment

4. RoHS 2 compliant with exemption 7C-l and Halogen free products
5. Flame Retardant

APPLICATION

e Power supply

e PDA

e Digital meter

e Computer

e Automotives

e Battery charger

e DC-DC power converter

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a'resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to

nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For

ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser trimmed

Protective Layer

Resistive element

Marking

Primary Layer

Termination

Fig 1. Construction of Chip-R

Alumina substrate
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QUICK REFERENCE DATA

Item General Specification

Series No. WF25P WF20P WF10P WF12P WFO08P WFO06P WFO04P

Size code 2512 2010 1210 1206 0805 0603 0402
(6432) (5025) (3225) (3216) (2012) (1608) (1005)

Resistance +1%, £0.5%, £0.1% ( E24+E96),

Tolerance +5% (E24)

Resistance 00,10 ~ 1MQ 00,10 ~ 10MQ 0Q,1Q ~ 1MQ

Range

TCR (ppm/°C)

10.2Q ~ 1MQ +100 +100 +100 +100 +100 +100 +100

<10Q +100 +100 +100 +200 150 +150 -200/+400

Max. 2W 1TW 12 W 1/2W 1/4 W 1/8 W 1/8 W

dissipation at

Tamp=70°C

Max. 300V 200V 200V 200V 150V 50V 50V

Operation

Voltage

Max. Overload 500V 400V 400V 400V 300V 100V 100V

Voltage

Operation - 55/+155'C

Temperature

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

60115-8”

2. Max. Operation Voltage : So called RCWV (Rated Continuous Working-Voltage) is determined by

RCWYV = +Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.

3. 2W loading with total solder-pad and trace size of 300 mm?

TEST CONDITION FOR JUMPER (0 Q)

ltem WF25P WF20P WF10P WF12P WFO08P WFO6P WFO04P

Power Rating 2W 1w 1/2W 1/2W 1/4W 1/8W 1/8W
Resistance Max. 20mQ Max. 20mQ Max. 20mQ | Max. 20mQ | Max. 20mQ | Max. 20mQ | Max. 50mQ
Rated Current 10A 7A 5A 5A 4A 2A 1.5A
Peak Current 25A 17.5A 12.5A 12.5A 10A 5A 3.8A
Operating - o

Temperature -55 ~ +155°C
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MECHANICAL DATA

Unit: mm
Symbol WF25P WF20P WF12P WF10P WFO08P WFO6P WFO04P
L 6.30+0.20 | 5.00+0.20 | 3.10+0.15 | 3.10+0.15 | 200+ 0.10 | 1.60+0.10 | 1.00+0.05
W 3.10+0.20 250+0.20 | 1.60+0.15 | 250+0.15 | 1.25+0.10 | 0.80£0.10 | 0.50 + 0.05
T 0.60+0.15 | 060+0.10 | 0.55+0.10 | 0.55+0.10 | 0.50+0.15 | 0.45+0.15 | 0.35+0.05
Tt 0.60+£0.25 | 060+0.25 | 0.50+0.25 | 0.50+0.25 | 0.40+£0.20 | 0.30+0.10 | 0.20+£0.10
Tb 1.80+£0.25 | 0.60+£0.25 | 0.50+£0.25 | 0.50+0.25 | 0.40+0.20 | 0.30+0.15 | 0.25+0.10
Prctective coct
—
Ty .
= End temincticn
A
Tt Resistive loyer
H Ceamic suksticte
W:I:i 6801 L Prctective cod
et
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Recommended Solder Pad Dimensions

.
v

W Type W D L
WEF25P 3.7mm 2.45mm 7.6mm

M
¥

MARKING

For 0603 above size, each resistor is marked with a four-digit for 1% tolerance and three-digit for 5%
tolerance on the protective coating to designate the nominal resistance value.

For 0603, each resistor is marked with a three-digit!

For 0402, no marking !

For Jumper, 2512/2010 defines 0000, 1206/0805/0603 defines 000.

Example:

102 = 1kQ 16R0 = 16Q

I 102 I I 16ROI

FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E96 & E24 series for resistors with a tolerance of
+5% & +1%. The values of the E24/E96 series are in accordance with “lEC publication 60063”.

Derating curve
The power that the resistor can dissipate depends on the operating temperature; see Fig.2

100 e
JREE
W
O I
S .
= I 1 b i
IEEE
o
-55 8]

—_—

Ambient Temperaturs °C

Figure 2  Maximum dissipation in percentage of rated power as a
function of the ambient temperature
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MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.
The end terminations guarantee a reliable contact.

SOLDERING CONDITION 5 300

The robust construction of chip resistors allows & | 260c
them to be completely immersed in a solder bath 5 o504 245C B scncimsmraser
of 260°C for 10 seconds. Therefore, it is possible @ — DA

to mount Surface Mount Resistors on one side of % e e e T
a PCB and other discrete components on the § ““T s0c N,
reverse (mixed PCBs). % T T N
Surface Mount Resistors are tested for & 1504+ o

solderability at 235°C during 2 seconds. The test
condition for no leaching is 260°C for 30 seconds.
Typical examples of soldering processes that
provide reliable joints without any damage are
given in Fig 3.

Typically 40 sec L
1001

o

Fig 3. Infrared soldering profile for Chip Resistors

Profile for Sn/Pb 63/37
Profile for Lead free application

120 180 240

Time (Sec.)

CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

WF25 P 102_ J T L
Size code Type code Resistance code Tolerance Packaging code Termination
WF25 :2512 P :Power 5% E24: 2 significant digits - | J : 5% T : 7’ Reel taping | €ode
WE20 : 2010 2512 size = 2W followed by No. of zeros E :41% L =Snbase
. and a blank (lead free)
WF12  : 1206 2010 size = 1W e.g. D: +0.5%
WF10 :1210 1206 size = 1/2W 30hm =3R0 B:+0.1%
WF08 :0805 | 1210 size = 1/2W 100hm =100 P : Jumper
WF04 1 0402 0603 szie = 1/8W ( “ ” means a blank )
0402 size = 1/8W -
1% E24+E96: 3 significant
digits followed by No. of
zeros
100Q =1000
37.4KQ =3742
Tape packaging WF12, WF10, WF08, WFO06 : 8mm width paper taping 5,000pcs per reel.
WFO04: 8mm width paper taping 10,000pcs per reel.
WF25, WF20:  12mm width plastic taping 4,000pcs per reel.
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TEST AND REQUIREMENTS
Basic specification : JIS C 5201-1 : 1998

TEST PROCEDURE REQUIREMENT
Clause 4.8 Natural resistance change per change in degree Refer to quick reference data for T.C.R
Temperature Coefficient centigrade. specification
of Resistance (TCR)) R —R
—2 "1 _%10° (ppm/ieC)
Rl (tz _tl)
R1 : Resistance at reference temperature
R> : Resistance at test temperature
t1: 20°C+5°C-1°C
Clause 4.13 5.0x Rated power or Max. Overload Voltage for 5 AR/R max. J: = £(2%+0.1Q)
Short time overload sec. Measure resistance after 30 minutes.. B.D, F:= +(1%+0.05Q)
Clause 4.18 Un-mounted chips completely immersed for No visible damage
Resistance to soldering 10+1second in a SAC solder bath at 260°C+5°C AR/R max. J: < £(1%+0.1Q)
heat B,D, F:= +(0.5%+0.05Q)
Clause 4.17 Un-mounted chips completely immersed for 2+0.5 Good tinning (>95% covered)
Solderability second in a SAC solder bath at 235°C+5°C No visible damage
Clause 4.18 Un-mounted chips completely immersed for Ditto
Leach Test 60+1second in'a solder bath at 260°C+5C
Clause 4.19 30 minutes at -55°C+3°C, 2~3 minutes at No visible damage
Temperature cycling 29°C+5°C'12;€’é30 orglr;t:tgs at +|1555°C‘,—L3°C’ 2~3 I AR/R max. J< +(1%+0.1Q)
minutes at +5°C-1°C, total 5 continuous cycles B,D,F= +(0.5%+0.05Q)
Clause 4.25 1000 +48/-0 hours, loaded with RCWV or Vmax in No visible damage
Load life (endurance) chamber controller 70+2°C, 1.5 hours on and 0.5 AR/R max. J= +(3%+0.1Q)
hours off
B,D,F=< +(1%+0.05Q)
Clause 4.24 1000 +48/-0 hours, loaded with RCWV or Vmax in No visible damage
Load life in Humidity humidity chamber controller at 40°C+2°C and AR/R max. J< +(3%+0.1Q)
90~95% relative humidity, 1.5hours on and 0.5 hours
off B,D,F =< £(1%+0.05Q)
Clause 4.33 Resistors mounted on a 90mm glass epoxy resin No visible damageo
Bending strength PCB(FR4); bending : 2 mm(2512;2010) 3mm(1206), [AR/Rmax. J= £(1%+0.1Q)
once for 10 seconds B,D,F= +(0.5%+0.05Q2)
Clause 4.32 Pressurizing force: 5N, Test time: 10+1sec No remarkable damage or removal of the
Adhesion terminations
Insulation Resistance Apply the maximum overload voltage (DC) for R=10GQ
Clause 4.6 Tminute
Dielectric Withstand Apply the maximum overload voltage (AC) for 1 No breakdown or flashover
Vo|tage minute
Clause 4.7
Page 7 of 9 ASC_WFxxP_V05 Dec — 2023

Copyright © by Walsin Technology Corporation. | All rights reserved.




PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION

rPSA

Approval sheet

PACKAGING
Paper Tape(WF12P, WF10P, WF08P, WFO6P, WF04P) & Plastic Tape(WF25P;WF20P)

p S PO . @D
g

wo—

[

_____

=17
[+ -4 |
EENE s - o [
w ]
= |
i

ﬁBltI
:
T :
bt !
: !
1 m i
—
=
"
>

T ; B_|
e Direction of feed =
> (unit :mm)
Series No. A B w F E

WF25P 6.90+0.20 3.60+0.20

12.00£0.30 5.50+0.10 1.75+0.10
WF20P 5.50+0.20 2.80+0.20
WF12P 3.60+0.20 2,00+0.20 8.00£0.30 3.50£0.20 1.75+0.10
WF10P 3.60+0.20 3.00+0.20 8.00+0.30 3.50+0.20 1.75+0.10
WFO8P 2.40+0.20 1.65+0.20 8.00£0.30 3.50£0.20 1.75+0.10
WFO6P 1.90+0.20 1.10£0.20 8.000.30 3.50£0.20 1.75+0.10
WF04P 1.20+0.10 0.70+0.10 8.00£0.30 3.50+0.20 1.750.10

Series No. P1 PO P2 oD T
WF25P
Max. 1.2
WF20P 4.00+0.10 4:00+0.10 2.00+0.10 ®1.50% ¢
WF12P Max. 1.0
WF10P 4.0040.10 4.00+0.10 2.00+0.10 ®1.50% ¢ Max. 1.0
WFO8P 4.00+0.10 4.00+0.10 2.00+0.10 ®1.507 Max. 1.0
WFO6P 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50% 0.65:0.05
WF04P 2.00+0.10 4.00+0.10 2.00+0.10 ®1.5073] 0.40+0.05
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Reel dimensions

v i
/ ':' F 3
T
= o I
! | D
(unit : mm)
Reel / Tape A B C D

7" reel for 12mm tape 12.4+1.0

®178.0+2.0 ©60.0+1.0 13.010.2
7" reel for 8mm tape 9.0+0.5
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APPROVAL SHEE

+5%, £10%, +20%
Size 2512, 2010, 1206 , 0805 , 0603

Power Surge Chip Resistors

RoHS 2 Compliant with- exemption 7C-1
Halogen free
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FEATURE

1. Power rating and compact size

2. High reliability and stability

3. Reduced size of final equipment

4. Surge protection

5. RoHS 2 Compliant with exemption 7C-1 and Halogen free products
APPLICATION

e Power supply
e Measurement instrument
e Automotive industry

e Medical or Military equipment

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal electrodes are added at
each end and connected by a resistive paste that is applied to the top surface of the substrate. The composition
of the paste is adjusted to request resistance to nominal value within tolerance which controlled by printing
process in this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (Pb free) alloy.

Primary layer Marking

Resistive element Protective layer

Alumina Substrate E . Termination

Fig 1. Consctruction of Chip-R
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QUICK REFERENCE DATA

ltem General Specification
Series No. WF25S WF20S WF12S WF08S WFO06S
Size code 2512(6432) 2010 (5025) 1206 ( 3216 ) 0805 (2012) 0603 (1608)
Resistance Tolerance +5% +10% +20% (E24)
Resistance Range 10~ 1MQ
TCR (ppm/°C) + 100 ppm /°C
Max. dissipation at
Top=70°C 1w 1/2W 1/4W 1/8W 1710 W
Max. Operation Voltage
(DC or RMS) 200V 200V 200V 150V 50V
Max. Overload Voltage
(DC or RMS) 400V 400V 400V 300V 100V
Climatic category (IEC 55/155/56

60068)

Note :

1.

2.

60115-8”

RCWV = JRated Power xResistance Value or Max. RCWV listed above, whichever is lower.

MECHANICAL DATA(unit : mm)

T

AH—

l

)

Protective coat

End termination

Resistive layer

Ceramic Substrate

Protective coat

Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

Symbol WF25S WF20S WF12S WF08S WF06S
L 6.30+0.20 5.00+0.20 | 3.10+0.15 2.00+0.15 1.60+£0.10
w 3.10+0.20 2.50+0.20 | 1.60+0.15 1.20+£0.15 0.80+£0.10
T 0.60+0.15 0.60+0.10 | 0.55+0.10 0.50+0.10 0.45+0.15
Tt 0.60+0.25 0.60+0.25 | 0.50+0.25 0.40+0.20 0.30£0.15
Tb 0.60+0.25 0.60+0.25 | 0.50+0.25 0.40+0.20 0.30+£0.10
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MARKING

1. Each resistor is marked with a three-digit code on the protective coating to designate the nominal

resistance value.

2. Surge Resistor is prints underline on three-digit code for identification

Example:

472 = 4700Q

Single Pulse(Surge) Chart

WFxxS Single Pulse(Surge) Performance

10000

1000 @

100

—0— 0603
—0—0805

Peak Power(W)

10

0.0001

0.001

De-rating curve

0.01

Time (Sec.)

1206
—e—2010
—8— 2512

The power that the resistor can dissipate depends on the operating temperature; see Fig.2

100

% n*d---¢¢¢h ..
S | [ S A A A Y (O VI i
M IEEEEE "NL.ANN
2 [ T U O [ B |
S S S A N -5 :
prry | IS B O L 1 1 o -
EEEEREERIE |
0
-55 0 70 125 155

Ambient Temperature (°C)

Fig.2 Maximum dissipation in percentage of rated power
As a function of the ambient temperature
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MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.

The end terminations guarantee a reliable contact.

SOLDERING CONDITION

The robust construction of chip
resistors allows them to be completely
immersed in a solder bath of 260°C for
10 seconds. Therefore, it is possible to
mount Surface Mount Resistors on one
side of a PCB and other discrete
components on the reverse (mixed
PCBs).

Surface Mount Resistors are tested for
solderability at 235°C during 2 seconds. 1004
The test condition for no leaching is
260°C for 30 seconds. Typical
examples of soldering processes that

300

2501 _ <4

2004

Temperature (Deg.C.)

1501

501

Profile for Sn/Pb 63/37
provide reliable joints without any B Profile for Lead free application

damage are given in Fig 3.

0 60 120 180 240
Time (Sec.)

Fig 3. Infrared soldering profile for Chip Resistors WFxxS

CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

WF20 S 472 J T L
Size code Type code Resistance code Tolerance Packaging code Termination code
WF25 : 2512 S : surge E24 : 3 significant digits followed | J: +5% T : 7" Reeled taping L = Sn base (lead
WF20 - 2010 by no. of zeros and a blank K 10% free)
) 472 = 4K7
WF12 : 1206 M: £20%
WEFO08 : 0805
WEFO06 : 0603
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TEST AND REQUIREMENTS(JIS C 5201-1 : 1998)

TEST

PROCEDURE

REQUIREMENT

Temperature
Coefficient of
Resistance(T.C.R)

Clause 4.8

Natural resistance change per change in degree centigrade.
Rz — Rl
Rl (tz - tl)

R1: Resistance at reference temperature

x10° (ppm/°C) t : 20°C+5°C-1°C

R> : Resistance at test temperature

Refer to “QUICK REFERENCE

DATA”

Short time overload
(S.T.O.L)

Clause 4.13

Permanent resistance change after a 5second application of
a voltage 2.5 times RCWYV or the maximum overload voltage
specified in the above list, whichever is less.

ARIR max. +(1%+0.10)

Resistance to
soldering heat(R.S.H)
Clause 4.18

Un-mounted chips completely immersed for 10+1second in a
solder bath at 260°C+5°C

no visible damage

A R/R max. £(1%+0.05Q)

Solderability Clause
Clause 4.17

Un-mounted chips completely immersed for 2+0.5second in
a solder bath at 235°C+5°C

good tinning (>95% covered)

no visible damage

Temperature cycling
Clause 4.19

30 minutes at -55°C+3°C, 2~3 minutes at 20°C+5°C-1°C, 30
minutes at +155°C+3°C, 2~3 minutes at 20°C+5°C-1°C, total
5 cycles

no visible damage

AR/R max. £(1%+0.05Q)

Load life (endurance)

70+2°C, 1000 hours, loaded with RCWV or Vmax,1.5 hours

AR/R max. £(3%+0.1Q)

humidity, 1.5hours on and 0.5 hours off

Clause 4.25 on and 0.5 hours off
Load life in Humidity | 1000 hours, at rated continuous working voltage in humidity [ AR/R max. +(3%+0.1Q)
Clause 4.24 chamber controller at 40°C+2°C and 90~95% relative

Bending strength

Resistors mounted on a 90mm glass epoxy resin PCB(FR4);
bending : 2 mm, once for 10 seconds

AR/R max. £(1%+0.05Q)

Clause 4.33

Adhesion Pressurizing force: 5N, Test time: 10t+1sec. No remarkable damage or
removal of the terminations

Clause 4.32

Insulation Resistance

Clause 4.6

Apply the maximum overload voltage (DC) for 1minute

R=10GQ

Dielectric Withstand
Voltage

Clause 4.7

Apply the maximum overload voltage (AC) for 1 minute

No breakdown or flashover
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PACKAGING

Plastic Tape specifications (unit :mm)

P PO *D
E

f‘s\\ y 3 Yy N ‘Al \f“‘?

A Y—F

— 3 8 ;

B-0-8- B8
- : - =
ol T 3
. >
Series No. A B w F E
WF25S 6.70+0.20 3.50+0.20
12.00+0.30 5.50+0.05 1.75£0.10
WF20S 5.50+0.20 2.80+0.20
WF12S 3.57+0.20 2.00+0.20
WF08S 2.40+0.20 1.65+0.20 8.00£0.30 3.50+0.05 1.75£0.10
WF06S 1.90+0.20 1.10+0.20
Series No. P1 PO @®D T
WF25S
Max. 1.2
WF20S
WF12S 4.00+0.10 4.00+0.10 ®1.5013¢
; Mx. 1.0
WF08S
WF06S 0.65+0.05
Reel dimensions
: | Y
. s = T <
| I 2
Reel / Tape A B C D
7" reel for 8mm tape 9.00+0.50
178.0+2.0 60.0+1.0 13.0£0.2
7" reel for 12mm tape 12.4+1.00
Taping quantity
-1206 0805 0603 Chip resistors 5,000 pcs per reel.
-2010 2512 Chip resistors 4,000 pcs per reel.
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APPROVAL SHEET

WF25V, WF20V, WF12V, WF08V, WF06V
+1%, £5%

Thick Film High Voltage Chip Resistors
Size 2512,2010,1206, 0805, 0603

RoHS 2 Compliant with exemption 7C-|
Halogen free

*Contents in this sheet are subject to change without prior notice
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FEATURES
1. Special material and design for high working voltage require.
2. Compatible with flow and reflow soldering

3. Suitable for lead free soldering.

APPLICATIONS

o Power supply

e Automotive industry

e Measurement instrument

e Back light inverter

e Medical or Military equipment

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is.a Tin (lead free) alloy.

Laser timmed Protective Layer

Resistive element

Marking
Prirnary Layer
Termination Alumina substrate
Fig 1. Consctruction of Chip-R
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QUICK REFERENCE DATA

ltem General Specification

Series No. WF25V | WF20V | WF12V WF08V WF06V
Size code 2512 2010 1206 0805 0603

(6432) | (5025) | (3216) (2012) (1608)
Resistance Tolerance +1% (E96/E24) , +5% (E24)

+1%:
+1%: +1%:
47Q ~10MQ (E96/E24)
47Q ~10MQ (E96/E24) | 47Q ~10MQ (E96/E24
Resistance Range 11MQ ~22MQ (E24) ( ) ( )
+5%: +5%: +5%:
470 ~100MQ(E24) 100KQ ~22MQ) (E24) 100KQ ~10MQ (E24)
+1%: 47Q ~10MQ +100ppm/°C
TCR (ppm/°C) +1%: 11MQ ~22MQ +200ppm/°C
+5%: £200ppm/°C
Max. Dissipation at Tamp=70°C 1w 12 W 1/4 W 1/8 W 110 W
Max. Operation Voltage
(DC or RMS) 3000V 2000V 800V 400V 200V
Max. Overload Voltage
(DC or RMS) 4000V 3000V 1600V 800V 400V
Climatic category (IEC 60068) 55/155/56
Note:

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication 60115-8"

2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWYV = +Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.

MECHANICAL DATA

R value =2 100KQ
L i

Protective coating

Substrate

Termination

D
Series No. WF25V WF20V WF12V WFO08V WFO06V
L 6.40 +0.20 5.00+0.20 3.10+£0.10 2.00+0.10 1.60£0.10
W 3.20+0.20 2.50+0.20 1.60£0.10 1.25+0.10 0.80 £ 0.10
C 0.65+0.25 0.65+0.25 0.50 + 0.20 0.40+0.20 0.30 £ 0.20
D 0.90 + 0.25 0.60 + 0.25 0.50 + 0.20 0.40+0.20 0.30 £ 0.20
T 0.60 + 0.15 0.60 +0.10 0.55+0.10 0.50 +0.10 0.45+0.10
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R value < 100KQ

L

Protecrive coating

Substrate

.
Termination

D
Series No. WF25V WF20V WF12V WFO08V WFO06V
L 6.40 +0.20 5.00+0.20 3.10+0.10 2.00+0.10 1.60£0.10
w 3.10+0.20 2.50+0.20 1.60 £0.10 1.25+0.10 0.80 +0.10
C 0.60 + 0.25 0.65+0.25 0.50 + 0.25 0.40+0.20 0.30 £ 0.20
D 1.80£0.25 0.60 + 0.25 0.50 + 0.25 0.40 +0.20 0.30 £ 0.20
T 0.60 + 0.15 0.60+0.10 0.55+0.10 0.50 +0.10 0.45+0.10
CATALOGUE NUMBERS
The resistors have a catalogue number starting with .
WF25 \' 1004 F T L
Size code Type code Resistance code Tolerance Packaging code Termination code
WEF25: 2512 V :High Voltage | +5% E24: J==ib, T : 7" Reel taping L =Snbase
. 2 significant digits ; 10" : (lead free)
WF20 : 2010 B RNBallly no. of zer0s F:41% Q :10” Reel taping
WF12: 1206 and a blank G: 13" Reel taping
WFO08 : 0805 47Q  =470_
WFO06 : 0603 680Q2 =681_
750KQ = 754_
1MQ._ =105_
100MQ =107
(“_” means a blank)
+1%, E24+E96:
3 significant digits
followed by no. of zeros
47Q  =47R0
680Q2 =6800
750KQ = 7503
1IMQ  =1004
22MQ = 2205
Tape packaging:
1206, 0805: 0603: 8mm width paper taping 5Kpcs per 7” reel, 10Kpcs per 10” reel, 20Kpcs per 13” reel
2512,2010: 12mm width plastic taping 4Kpcs per 7” reel, 8Kpcs per 10” reel, 16Kpcs per 13” reel
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MARKING
R value = 100KQ, Overcoat Color is “Red”
R value < 100KQ, Overcoat Color is “Black”

E24 series +5%:
Each resistor is marked with a three—digit code on the protective coating to designate the nominal

resistance value.

0603/0805/1206/2010/2512:
I 104 I 104 — 10x10*=100 KO

E24/E96 series £1%:
Each resistor is marked with a four—digit code on the protective coating to designate the nominal

resistance value.

0805/1206/2010/2512:
I 1001 I 1001 — 100x10'=1 KO

E24 series +1%:
Each resistor is marked with a three—digit code on the protective coating to designate the nominal

resistance value.

0603:
I 915 I 915 — 91x10°=9.1 MQ

E96 series £1%:
Each resistor is marked with a three—digit code on the protective coating to designate the nominal

resistance value.

0603:
I 01B I 01B — Refer 0603 1% E96 CODE table = 1 KQ)

The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance value.
The markings for the overlap values between E24 and E96 series are based on the E96 CODE table.

Code Z Y X A B c D E F G
Multiplier 1073 1072 10™ 10° 10" 10? 10° 10* 10° 108
Example
RESISTANCE 1.78Q | 17.8Q | 178Q | 1K78 | 17K8 | 178K | 1M78 | 10MO
25A 25B 25C 25D 25E 01F

3 digits marking 25Y 25X

Sep - 2024
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0603 1% E96 CODE table:

CODE | Rvalue | CODE | R-value | CODE |R-Value| CODE |R-value | CODE | R-value| CODE |R-value | CODE | R-value | CODE | R-value

01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750

02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768

03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787

04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806

05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825

06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845

07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866

08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887

09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909

10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931

11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953

12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E24/E96 series for resistors with a tolerance of
+1%, £5%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.

Derating curve

The power that the resistor can dissipate depends on the operating temperature; see Fig.2

100 R A T |
A
. U
- N R e EE
= I
5~ L Y] | i |
= \ U
g 40 S| e
5 B V.
e i\\‘g L
o) R e e
o ® i .
= L .
& B N
o Ry | N S . TIRTRR O
20 ; I A
; ! | L W
Pl 1L I\
D ] 1 'l i ‘\_.l
-55 0 70 125 155

Ambient Temperature °C)

Figure 2  Maximum dissipation in percentage of rated power as a
function of the ambient temperature
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MOUNTING
Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.

The end terminations guarantee a reliable contact.

Storage and Handling Conditions:

1. Products are recommended to be used up within two years since operation date as ensured shelf life. Check
solderability in case shelf life extension is needed.

2. To store products with following condition:
Temperature :5to 40°C
Humidity :20 to 70% relative humidity
3. Caution:
a. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid.
It may cause oxdization of electrode, which easily be resulted in poor soldering.
b. To store products on the shelf and avoid exposure to moisture.

c. Don't expose products to excessive shock, vibration, direct sunlight and so on

SOLDERING CONDITION

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no
leaching is 260°C for 30 seconds. Typical examples of soldering processes that provide reliable joints without
any damage are given in Fig 3.
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T B
e () Peak : Less than 245TC
250 4 B e T
230°C
et 200 180
iso{ RS Mg | T g o T
150 & —— — 1_591 _____________ _
100 4
aa Solding Z
50 olding Zone
0 - Heating time
0 50 100 150 200 250 =
Typical vakoes (solid line), tiz) c = (2 i £
Process limits (domed ns).  WAVE soldering, a " e o o ==
IR Reflow soldenng.
——— -
245 - - s oo :____ max.rampuprate=3°C/s "7 T T T 7 \ ____“___ N
: max. ramp down rate = 6°C/s : i H
217 | v i : : :
2ol R Il R
g 3 3 Lo
S : : P
g i | A
= L I 1 I 1
150 ———— e e e T r--—-a---3--F---- s
i i For SnAIgCu s;ries slolder pase
5 | | i i i
‘ L 30 sec min. _‘ Time
le 60~120 sec 60~150 sec
» 480 sec max. to Peak .‘
Fig 3. Infrared soldering profile
Recommend Solder Pad Dimensions
Type W D L
WF06V 0.90 1.00 3.00
D
WF08V 1.30 1.15 3.50 -
WF12V 1.80 1.30 4.70 W
WF20V 3.00 1.50 6.80 L
WF25V 3.70 1.60 7.60
WF25V <100KQ 3.70 1.60 7.60
Unit:mm
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TESTS AND REQUIREMENTS (JIS C 5201-1 : 1998)

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category

LCT/UCT/56(rated temperature range :

Lower Category Temperature, Upper Category Temperature; damp

heat, long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, “Recommended basic climatic and mechanical
robustness testing procedure for electronic components” and under standard atmospheric conditions according
to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.
Relative humidity: 45% to 75%.
Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).

All soldering tests are performed with midly activated flux.

TEST

PROCEDURE (IEC 60115)

REQUIREMENT

DC Resistance

IEC 60115-1 /JIS C 5201-1 , Clause 4.5
Measure the resistance Value.

F:+1%, J:£5%

Temperature Coefficient
of Resistance(T.C.R)
Clause 4.8

Natural resistance change per change in degree centigrade.

R=R 105 (ppmieC)

R1 (tz _tl)

R1 : Resistance at reference temperature
R> : Resistance at test temperature

t1Z 25°C

to: -55~+155°C

Refer to
“QUICK REFERENCE DATA”

Short time overload

5xRated power or Max. Overload voltage for 5 sec.

J: AR/R max.+(2%+0.1Q)

(S.T.O.L) Measure the resistance after 30 minutes F: AR/R max.+(1%+0.1Q)
Clause 4.13

Resistance to soldering | Un-mounted chips completely immersed for 10+1second in a | AR/R max. +(1%+0.1Q)
heat(R.S.H) SAC solder bath at 260°C +5°C no visible damage

Clause 4.18

Solderability Un-mounted chips completely immersed for.2+0.5second in | good tinning (>95% covered)
Clause 4.17 a SAC solder bath at 245°C+2°C no visible damage

Temperature cycling

30 minutes at -55°C+3°C, 2~3 minutes at 20°C+5°C-1°C, 30

AR/R max. £(1%+0.1Q)

Clause 4.19 minutes at +155°C+3°C, 2~3 minutes at 20°C+5°C-1°C, total |no visible damage

5 continuous cycles
Load life (endurance) 1000 +48/-0 hours, loaded with RCWV or Vmax in chamber |J: AR/R max.+(3%+0.1Q)
Clause 4.25 controller 70+2°C, 1.5 hours on and 0.5 hours off F: AR/R max.+(1%+0.1Q)
Load life in Humidity 1000 +48/-0 hours, loaded with RCWV or Vmax in humidity |J: AR/R max.+(3%+0.1Q)
Clause 4.24 chamber controller at 40°C+2°C and 90~95% relative F: AR/R max.+(1%+0.1Q)

humidity, 1.5hours on and 0.5 hours off

Insulation Resistance
Clause 4.6

Test voltage : 100+15V

Between termination and
coating must over 1000MQ

Bending strength
Clause 4.33

Resistors mounted on a 90mm glass epoxy resin PCB(FR4),
bending 2mm: 2512,2010,1206, 3mm: 0805,0603
once for 10 seconds

AR/R max. +(0.5%+0.050)

Voltage Coefficient of
Resistance (VCR)

IEC 60115-1, Clause 4.11

Max. test voltage : 500V

Vi 10% RCWYV or Max. RCWV
Vu: 100% RCWV or Max. RCWV

100KQ~<1MQ : £100ppm
>1MQ : £200ppm
210MQ : £300ppm
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PACKAGING

Tape specifications (unit :mm)

o PO L)
. —— Ak i I 3
._. - T F
A o O O‘ ------
l E § E A-- R
- -
s, .L_T D|rect|on of feed B
Series No. A B w F E
WF25V 6.90+0.20 3.60+0.20
+ + +
WE20V 5501020 2802020 12.00+0.30 5.50+0.10 1.7510.10
WF12V 3.60+0.20 2.00+0.20 8.00+0.30 3.50%0.20 1.75+0.10
WFO08V 2.40+0.20 1.65+0.20 8.00+0.30 3.50%0.20 1.75+0.10
WFO06V 1.90+0.20 1.10+0.20 8.00+0.30 3.50%0.20 1.7510.10
Series No. P1 PO P2 oD T
WF25V
WE20V Max. 1.2
WF12V 4.00+0.10 4.00+0.10 2.00+0.10 1.50*% ]
WFO08V Max. 1.0
WFO06V
Reel dimensions
.-—-"_T_"-m, | 3
/f/ ""‘\.\1\
|' J:K | l—=
i R 1 u] = =«
ey L
\ 4
M\“\h ! J/ i
' D
- S
(unit : mm)
Size Reel Packaging Q'ty A B C D
0603 7" Reel for 8mm tape 5Kpcs/reel ®178.0+2.0 ®60.0+1.0 13.0+0.2 10.00+1.5
0805 10’reel for 8mm tape 10Kpcs/reel ©254.0+¢2.0 | $100.0+1.0 13.04£0.2 10.00x1.5
1206 13’reel for 8mm tape 20Kposireel | ©330.0£2.0 | ®100.0¢1.0 | 13.0:0.2 10.001.5
7" Reel for 12mm tape 4Kpcs/reel ®178.0+2.0 ®60.0+1.0 13.0+0.2 13.8+1.5
2212 10” Reel for 12mm tape 8Kpcs/reel ®254.0+¢2.0 | ®100.0+1.0 13.0+0.2 13.8+1.5
13” Reel for 12mm tape 16Kpcs/reel ®330.0+2.0 | ®©100.0+1.0 13.0+0.2 13.8+1.5
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FEATURE

2B

Reduced size of final equipment

Lower assembly costs

Higher component and equipment reliability
Improved performance at high frequency
Low noise, when not trimmed

RoHS compliant and Lead free termination

APPLICATION

Consumer electrical equipment
Automotive application
EDP, Computer application

Telecom application

DESCRIPTION

The resistors are constructed on a high-grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each and connected by a resistive paste, which is applied to the substrate. The composition of the
paste is adjusted to give the approximate resistance required.

The resistive layer is covered with a transparent protective coating. Finally the two external end terminations are
added. For case of soldering the outer of theses end terminations is a Tin (lead free) alloy.

Protective coat
End termination
Resistive layer

Ceramic Substrate

Fig 1. Construction of Trimmable Chip-R
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QUICK REFERENCE DATA

ltem General Specification
Series No. WK12M WKO08M WKO6M
Size code 1206 (3216) 0805 (2012) 0603 (1608)
Resistance Range 1Q ~4.7MQ 1Q ~4.7MQ 10Q2 ~ 4.7MQ

Tolerance 0/-20% and 0/-30% (E24 series)
TCR (ppm/°C)
>10Q <+ 200 ppm/°C <+ 200 ppm/°C <+ 200 ppm/°C
<10Q -200~+500 ppm/°C | -200~+500 ppm/°C
Max. dissipation at Tamy=70°C 1/8 W 1/10W 1/16W
Max. Operation Voltage (DC or RMS) 200V 150V 50V
Climatic category (IEC 60068) 55/125/56

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

60115-8”

2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWV = +/RatedPower x Resistance Valueor Max. RCWYV listed above, whichever is lower.

Dimensions
WK12M
L 3.20+0.15
1.60 +0.15
T 0.55+0.10
Tb 1.30+0.10
Tt 0.50 + 0.25
WKO08M WKO06M
L 2.00+0.10 1.60 £0.10
1.25+0.10 0.80+0.10
T 0.55+0.10 0.45+0.10
Thb 0.66 + 0.10 0.30+0.10
Tt 0.40 +0.20 0.30 £ 0.10
MARKING

No marking for Trimmable Chip Resistor

T .

L Tt

-
P

L

Frotective coct

End teminction

Resistive loyer
Cemic suksticte

Frotective coct
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TRIMMING INTRODUCTIONS

Typical value for a YAG-laser;

cutting speed : 10-200 mm/sec,
laser power 1 1-6 Watt,
bite size : 3~10um ( = speed / Q_rate , Bite Size is the distance each laser spot moving and

influence the trimming accuracy)

maximum trimming length : 60% of resistive film width, minimum distance from end termination to trimming
cut : 0.20mm, minimum distance between cuts (double-cut) : 0.5mm

Protection of the laser cut

by epoxy-fenol lacquers, epoxy resins or silicon alkyd-resins.

This is necessary for humidity test and stability under loaded.

FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E24 series for resistors with a tolerance of 0/-20%,
and 0/-30%. The values of the E24 series are in accordance with “IEC publication 60063”

Derating

The power that the resistor can dissipate depends on the operating temperature; see Fig.2

100 a—
80 e R N S —
ke N I T O %{h ]
] o
E A O N Lo
a2 A N S (O O RO A W
20 i S S I T e e
AUE
" .
-55 u] 70 125
Ambient Temperature °C)

Figure 2 Maximum dissipation in percentage of rated power
as a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.

The end terminations guarantee a reliable contact.
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SOLDERING CONDITION 300

The robust construction of chip resistors
allows them to be completely immersed in a
solder bath of 260°C for 10 seconds.
Therefore, it is possible to mount Surface
Mount Resistors on one side of a PCB and
other discrete components on the reverse
(mixed PCBs).

Surface Mount Resistors are tested for
solderability at 235°C during 2 seconds. The
test condition for no leaching is 260°C for 30

2504

2004

Temperature (Deg.C.)

seconds. Typical examples of soldering 199
processes that provide reliable joints without
any damage are given in Fig 3. 50
Profile for Sn/Pb 63/37
—— Profile for Lead free application
0 60 120 180 240

Time (Sec.)

Fig 3. Infrared soldering profile for Chip Resistors
CATALOGUE NUMBERS

The resistors have a catalogue number starting with :

WK12 M 472_ X T L
Size code Type code Resistance code Tolerance Packaging code Termination code
WK12 :1206 | M : Trimmable E24 : 2 significant digits | X :0/-30% | T :7” Reeledtaping |[L = Sn base (lead
WKO8  : 0805 otowed DY e v cor20% |B :Buk free)
WKO06 : 0603 470 =4R7
10Q =100_
220Q =221_

(“_" means a blank)
1. Reeled tape packaging : WK12M / WK08M / WKO6M - 8mm width paper taping 5000pcs per reel.
Bulk packaging : WK12M / WK08M / WKO06M - 5000pcs per poly bag

Page 5 of 10 WKxxM Trimmable Ver.2 July 2017
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TEST AND REQUIREMENTS (JIS C 5201-1 : 1998)

No. Testitems Condition of test (JIS C 5201-1) Performance requirements
1 Visual examination Sub—dause 441 Asind4.1
Checked by visual examination.

2 Dimension Sub—dause 442 As speciied in Table-3 of this

specification.
Resistance Sub—clause 45 Asin452

The resistance wvalue  shall
comespond with the rated resistance
taking into account the specified
tolerance.

3 Voltage proof Sub—clause 47 Mo breakdown or flash over

Method: 4 6.1.4(See Figure—5)

Test voltage: Altemating voltage with a peak
value of 1.42 times the insulation voltage.
Duration: 60s+5s

Insulation resistance R21GQ
Test voltage: Insulation voltage
Duration: 1 min.

4 Solderability Sub—clause 417 Asind 1745
Without ageing The terminations shall be covered
Flux The resistors shall be immersed in a | with a smocth and bright solder
non-activated soldering flux for 2s. coating.

Bath temperature: 235°C +5°C
Immersiontime: 2sx£05s

5 Mounting Sub—dause 4.31

Substrate matenal: Epoxide woven glass

Test substrate: Figure—3

Overload Sub—clause 4.13

(in the mounted state) The applied voltage shall be 2.5 times the rated
voltage or twice the limiting element voltage,
whichever is the less severe.

Duration: 2 5 N
Visual examination No visible damage
Resistance AR =+ (1%+0.050)
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No Testitems

Condition of test (JIS C 5201-1)

Performance requirements

6 Mounting

Bound strength of the end
face plating

Final measurements

Sub—dause 4.31

Substrate matenial: Epoxide woven glass
Test subsirate: Figure—4

Sub—dause 4.33

Bent value: 3 mm

Resistance
Sub—dause 4336
Visual examination

AR < +(1%+0.0502)

No visible damage

7 Resistance to soldering heat

Sub—dause 4.18

Solder temperature: 260 *C +5°C
Immersiontime: 10s+05s
Visual examination

Asin41834
No sign of damage such as cracks.
AR =+ (1%+0.0542)

e} Mounting

Adhesion

Rapid change temperature

Sub—dause 4.31
Substrate matenal: Epoxide woven glass
Test substrate: Figure—3
Sub—dause 4.32
Force: 5N
Duration: 10s£1s
Visual examination
Sub—dause 419
Lower category temperature:
-55°C
Upper category temperature:
+125°C
Duration of exposure at each temperature: 30
min.
Number of cycles: 5 cydes.
Visual examination

| Resstance

No visible damage

No visible damage
AR = H1%+0 05€2)

Page 7 of 10 WKxxM Trimmable Ver.2
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Testitems

Condition of test (JIS C 52011)

Performance requirements

10 Mounting

Endurance at 70 °C

Sub—dause 4.31

Substrate matenal: Epoxide woven glass
(FCR1may use Alumina substrate.)

Test substrate: Figure—3

Sub-dause 4251

Ambient temperature: 70°C+2°C

Duration: 1000 h

The voltage shall be applied in cycdles of 1.5 h
onand0.5h.

The applied voltage shall be the rated voltage
or the limiting element voltage whichever is the
smaller.

Examination at 48 h , 500 h and 1000 h:

Visual examination

Resistance

Mo visible damage

AR < + (5%+0.10)
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Testitems

Condition of test (JIS C 5201—1)

Performance requirements

Mounting

Vanation of resistance with
temperature

Sub—dause 4.31

Substrate matenal: Epoxide woven glass
Test substrate: Figure—3

Sub—dlause 4 8

—-55°C/+20°C

+20°C/+125°C

As in Table—1

12

Mounting

Damp heat steady state

Sub—dause 4.31

Substrate matenal: Epoxide woven glass

Test substrate: Figure—3

Sub—dlause 424

Ambient temperature: 40°C+2°C

Relative humidity : 93% %

a) 1st group: without voltage applied.

b) 2nd group: The d. c. voliage shall be applied

continuously.
The woltage shal be accordance with
Sub—dause 42421 b). wihout polanzing
voltage [424 2 1, c)]

Visual examination

Resistance

Mo visible damage
AR =+ (5%+0.1Q)

13

Dimensions (detail)

Sub—dause 443

AsinTable-3
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PACKAGING

Paper Tape specifications (unit :mm)

| R = il
- 4 —
| 1 E E |
: i L >
e O Y "}d _______
. CL" t\) i -r\q_/ . (-e-“’ !
- - | | S IRYY
==l | | L 4
| E i i
] .
Series No. A B w F E
WK12M 3.60+0.20 2.00+0.15
WKO08M 2.50+0.20 1.65+0.15 8.00+0.20 3.50+0.05 1.75+0.10
WKO06M 1.90+0.20 1.151£0.15
Series No. P1 PO oD T
WK12M / WK08M Max. 1.0
4.0+0.10 4.0+0.10 1.50+0.10
WKO06M Max. 0.8
Reel dimensions
T T Fy
f i *\\
/ . \
':' \ F Y
B R 2 T T T o <
l'. \Iléﬁ-;-h' ) T ¥
l.\ = r
N : /
\“\-___:___f L
' D
—
Symbol (unit : mm) A B C D
WK12M / WK08M / WK06M ®180-1.5 ®60.0+1.0 13.0+£0.2 9.0+1.0
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Thick Film High Precision Chip Resistors
Size 2512, 2010

RoHS 2 Compliant with exemption7C-I
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

1. High power rating and compact size

2. High reliability and stability

3. Reduced size of final equipment

4. High precision of resistance

5. RoHS 2 Compliant with exemption 7C-I and Halogen free products
APPLICATION

e Power supply

e PDA

e Digital meter
e Computer
e Battery charger

e DC-DC power converter

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive-paste-that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is Tin (lead free) alloy.

Laser trimmed Protective Layer

Resistive element

Marking

Primary Layer

Termination . Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item

General Specification

Series No.

WF25H

WF20H

Size code

2512 (6432)

2010 ( 5025 )

Resistance Tolerance

10.5% ; £0.1% (E24+E96)

Resistance Range

1Q ~ 10MQ,

1Q
10Q

<Rn <10Q
<Rn <10MQ

TCR (ppm/°C)

+ 200 ppm/°C

+ 100 ppm/°C

Max. dissipation at Tamy=70°C 1TW 0.5W
Max. Operation Voltage (DC or RMS) 250V 200V
Max. Overload Voltage (DC or RMS) 500V 400V

Climatic category (IEC 60068)

55/155/56

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication 60115-8"
2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWYV = +Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.

MECHANICAL DATA(unit : mm)

Series No. WF25H WF20H
L 6.40+0.20 5.00+0.20
w 3.20+0.20 2.50+0.20
T 0.60+0.10 0.55+0.10
Tt 0.65+0.25 0.65+0.25
Tb 0.90+0.25 0.60+0.25

CATALOGUE NUMBERS

The resistors have a catalogue number starting with :

Protective coat
.
{d L 4 [i 3 t
Rl

End temnination
Tt Resistive layer

T
| N
y

Cerarnic Substrate

Protective coot

WF25 H 1000 B T L
Size code Type code Resistance code Tolerance Packaging code Termination code
WF25 : 2512 H : Thick film, E24+E96,: 3 significant digits B :10.1% T : 7" Reel taping L =Snbase
. . followed by no. of zeros
WEF20 : 2010 High precision D :+0.5% (lead free)
<1% 102Q =1020
37.4KQ =3742

MARKING
Each resistor is marked with a four-digit code on the protective coating to designate the nominal resistance value.
Example:

RESISTANCE 10Q 120 100Q 6800Q 47000Q2

4 digits marking 10RO 12R0 1000 6801 4702
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FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E96 & E24 series for resistors with a tolerance of
+0.5% & +0.1%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.

Derating curve

The power that the resistor can dissipate depends on the operating temperature; see Fig.2
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Ambient Termperature (°C)

Fig.2 Maximum dissipation in percentage of rated power
As a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).

Electrical connection to the circuit is by individual soldering condition.

Storage and Handling Conditions:

1. Products are recommended to be used up within two years since operation date as ensured shelf life. Check
solderability in case shelf life extension is needed.

2. To store products with following condition:
Temperature :5to40C
Humidity :20 to 70% relative humidity
3. Caution:
a. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid.
It may cause oxdization of electrode, which easily be resulted in poor soldering.
b. To store products on the shelf and avoid exposure to moisture.

c. Don't expose products to excessive shock, vibration, direct sunlight and so on.
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SOLDERING CONDITION follows J-STD-020D

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260 C for
10 seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235 C during 2 seconds. The test condition for no
leaching is 260 C for 30 seconds.

Typical examples of soldering processes that provide reliable joints without any damage are given in Fig 3

I i
I I
I |
260 5 : }
245 max. ramp up rate = 3°C/s
max. ramp down rate = 6°C/s
217 L
200
o
(=2}
@
a
a
£
@
150
For SnAgCu series solder pase
1 1
I |
25
L 30 sec min Time
60~120 sec 60~150 sec
L - L
480 sec max. to Peak
Fig 3. Recommended IR reflow soldering profile for
SMT process with SnAgCu series solder paste
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TEST AND REQUIREMENTS (JIS C 5201-1 : 1998)

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category LCT/UCT/56 (rated
temperature range : Lower Category Temperature, Upper Category Temperature; damp heat, long term, 56 days). The
testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, "Recommended basic climatic and mechanical robustness
testing procedure for electronic components" and under standard atmospheric conditions according to IEC 60068-1,
subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.
Relative humidity: 45% to 75%.
Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).

All soldering tests are performed with midly activated flux.

TEST

PROCEDURE

REQUIREMENT

Electrical
Characteristics

JISC5201-1: 1998
Clause 4.8

DC resistance values measurement
Temperature Coefficient of Resistance (T.C.R)
Natural resistance change per change in degree centigrade.

R= R 0 (ppmIPC)  tr : 20°C+5°C-1°C
Rl (tz - tl)
R1 : Resistance at reference temperature (20°C+5°C/-1°C)
R2 : Resistance at test temperature (-55°C or +155°C)

Within the specified tolerance
Refer to “QUICK
REFERENCE DATA”

Short time overload
(STOL)
Clause 4.13

Permanent resistance change after a 5second application of
a voltage 2.5 times RCWYV or the maximum overload voltage
specified in the above list, whichever is less.

AR/R max. +(1%+0.05Q)

Resistance to soldering
heat

Un-mounted chips 10+1 seconds, in a SAC solder bath at
260+5°C

no visible damage
A R/R max. £(1%+0.05Q)

Clause 4.17
Solderability Un-mounted chips completely immersed for 2+0.5 sec.in a good tinning (>95% covered)
Clause 4.18 SAC solder bath at 235+5°C no visible damage

Temperature cycling
Clause 4.19

30 minutes at -55°C+3°C,

2~3 minutes at 20°C+5°C-1°C,
30 minutes at +155°+3°C,

. 2~3 minutes at 20°C+5°C-1°C,
Total 5 continuous cycles

INFRNENIEN

no visible damage
AR/R max. £(1%+0.05Q)

Load life (endurance)
Clause 4.25

1000 +48/-0 hours, loaded with RCWV or Vmax in chamber
controller 70+2°C,1.5 hours on and 0.5 hours off

AR/R max. £(3%+0.1Q)

Load life in Humidity
Clause 4.24

1000 +48/-0 hours, loaded with RCWYV or Vmax in humidity
chamber controller at 40°C+2°C and 90~95% relative
humidity, 1.5hours on and 0.5 hours off

ARIR max. £(3%+0.1Q)

Bending strength
JISC5201-1: 1998
Clause 4.33

Resistors mounted on a 90mm glass epoxy resin PCB(FR4),
bending once 2mm for 10sec,

AR/R max. +(1%+0.05Q)

Adhesion
JISC5201-1: 1998
Clause 4.32

Pressurizing force: 5N, Test time: 10+ 1sec.

No remarkable damage or
removal of the terminations

Insulation Resistance
Clause 4.6

Apply the maximum overload voltage (DC) for 1minutes

R=10GQ

Dielectric Withstand
Voltage
Clause 4.7

Apply the maximum overload voltage (AC) for 1 minutes

No breakdown or flashover
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PACKAGING

Plastic tape specifications (unit :mm)

v Pl 4 PO . @D
e po e g 7 E|
!—: 1 : | f" ¥ r Y
il s ¢ ¢ s ¢ ==
= I — I =) F Y F W
-4 [ 4 -4 - 4 |
[ - E B : -- | : g -A- 5
: —__l  n— — '
T B_|
L Direction of feed ¥
Type A B w F E
2512 6.90+0.20 3.60+0.20 12.00+0.30 5.50+0.1 1.75+0.10
2010 5.50+0.20 2.80+0.20 12.00+0.30 5.50+0.1 1.75+0.10
Type P1 PO P2 @D T
2512 4.00+0.10 4.00+0.10 2.00+0.10 (D1.50f8j(1) Max. 1.2
2010 4.00+0.10 4.00+£0.10 2.00+0.10 <D1.50f8:(1, Max. 1.2
Reel dimensions
,-5-___ = = e
//f TN
A& e L] <= <
.,\ -".l'i?. 'l 3
‘“\-\-.._\__\_\_:_'_'_'_ i U ¥
1 D
S A .S
Symbol A B C D
(unit : mm) ®178.0+£2.0 ®60.0+1.0 13.0+0.2 14.0+0.2

Taping quantity
- Chip resistors 4,000 pcs per reel.
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APPROVAL SHEET

WF25A, WF20A, WF10A,
WF12A, WF08A, WFO06A, WF04A

+1%, £5%, Jumper

Thick Film Triple Power Chip Resistors

Size 2512 3W, 2010 1.5W, 1210 3/4W
1206 3/4W, 0805 1/2W, 0603 1/3W, 0402 1/5W

RoHS 2 Compliant with exemption 7C-I
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

Small size and light weight

High reliability and stability

Reduced size of final equipment

High power

RoHS 2 Compliant with exemption 7C-I and Halogen free products
Flammability against UL94-V0

Automotive AECQ-200 Qualified

No o k~owDd=

APPLICATION

High accuracy dc-power supply
Digital multi-meter
Telecommunication

Computer

Automotive industry

Medical and military equipment

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser fimmed Protective Layer

Resistive element

Marking

Primary Layer

Termination . Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item General Specification
Series No. WF25A WF20A WF10A WF12A WFO8A WFO06A WFO04A
Size code 2512 2010 1210 1206 0805 0603 0402
(6432) (5025) (3225) (3216) (2012) (1608) (1005)
Resistance Tolerance 1% (E24+E96)
+5% (E24)
Resistance Range 10 ~1MQ 10Q ~ 1M2Q
TCR (ppm/°C)
1% 10Q~1M2Q +100 +100 +100 +100 +100 +100 +100
1% 1~9.76Q +100 +100 +100 +200 +150 +200
TCR (ppm/°C)
5% 1~1M2Q +200 +200 +200 +200 +200 +200 +100
Max. dissipation at Tamp=70°C 3w 1.5W 314 W 3/4 W 12 W 1/3W 15W
Max. Operation Voltage 250V 250V 250V 250V 200V 75V 50V
Max. Overload Voltage 500V 500V 500V 500V 300V 125V 100V
Operation Temperature - 55~+155°C
Notes:
1. RCWV is Rated Voltage, V=+/ P * R or Max. Working Voltage whichever is lower.
2.V : Working Voltage(V) - P : Rated Power (W) - R : Resistance Value(Q)
3. Please consider the resistance variance from soldering pad/trace/amount, and'keep
the surface temperature do not exceed 105°C when working.
High Current Power Jumpers (0Q)
Item General Specification
Series No. WF25A WF20A WF10A WF12A WFO8A WFO06A WFO04A
Size code 2512 2010 1210 1206 0805 0603 0402
(6432) (5025) (3225) (3216) (2012) (1608) (1005)
Resistance Range =10mQ =10mQ =10mQ | =10mQ | =10mQ =10mQ =20mQ
TCR (ppm/°C) TCR is not applicable for Jumper product
Max. dissipation
@Tamb=7goc 3w 1.5W 314 W 3/4W 12 W 1/3W 1/5W
Max Rated Current 14 A 12A 9A 9A 7TA 6 A 3A
Max Overload Current 28 A 24 A 18 A 18 A 14 A 12A 6A
Operation temperature - 55~+155°C

Notes:

Max.rated (Rated Current ) /Overload current (Peak Current) and resistance listed above, TCR is not applicable of
Jumper products, and keep the surface temperature do not exceed 105°C when working.
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DIMENSIONS (unit : mm)

&
|
L is

Fratective coct

Endteminction

Resistive layer
Ceramic Sukstraie

Pratective cod

Series WF25A WF20A WF10A WF12A WFO8A WFO06A WFO04A
L 6.40 £0.20 5.00 £ 0.20 3.10£0.10 3.10£0.10 2.00+0.10 1.60 +0.10 1.00 + 0.05

w 3.20+£0.25 2.50+0.20 2.60+0.10 1.60 +0.10 1.25+0.10 0.80 £0.10 0.50 £ 0.05

T 1.10+0.20 0.60+£0.10 0.55+0.10 0.55+£0.10 0.50£0.10 0.45+0.10 0.35+0.05

Tt 0.45+0.25 0.65+0.25 0.50+0.25 0.50+0.25 0.40£0.20 0.30 £0.20 0.20£0.10

Tb 1.80£0.25 0.60 £0.25 0.50£0.25 0.50£0.25 0.40+£0.20 0.30 £0.20 0.25+0.10

CATALOGUE NUMBERS
The resistors have a catalogue number starting with.

WF06 A 510_ J T L J
Size code Type code Resistance code Tolerance | Packaging code Termination code | Special code
WF25: 2512 A : Triple Power | 5% E24: J ++5% T :7" Reeled taping [ L =Snbase J =
WF20: 2010 | 2512 = 3W 2 significant digits F: 1% Z: 7’ Reeled taping (lead free) AECQ-200
WF10: 1210 2010 = 1.5W followed by No. of zeros P : Jumper (WF25A) qualified
WF12:1206 | 1210=34w | &2PK
WF08: 0805 | 1206 = 3/4W o9y

3ohm =3R0
WFO06: 0603 0805 = 1/2wW o
10ohm =100
WFO04: 0402 0603 = 1/3W 56Koh —563_
0402 = 1/5W oM NG
(“_” means a blank)
1% E24+E96:
3 significant digits
followed by No. of zeros
100Q2 =1000
37.4KQ =3742
m Reeled packaging

WF25A 12mm width pc emboss taping 3,000pcs per 7” reel

WF20A 12mm width pc emboss taping 4,000pcs per 7” reel

WF10A, WF12A, WF08A, WFO6A 8mm width paper taping 5,000pcs per 7” reel

WFO04A 8mm width paper taping 10,000pcs per 7” reel
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MARKING

Size \ Nr. Of digit of code\tolerance

+ 1%, £5%

2512/2010/1210/1206/0805

+ 1%: 4 digits marking; + 5%: 3 digits marking

0603 3 digits marking
0402 No marking
Size \ Nr. Of digit of code\tolerance Jumper (0Q)

2512/2010 4 digits marking
1210/1206/0805/0603 3 digits marking
0402 No marking

3 digits marking (+5% 2512,2010,1210,1206,0805,0603 )

Each resistor is marked with a three digits code on the protective coating to designate the nominal resistance value.

3 digits marking (£1% 0603 )

Nominal resistance Description
1.E24 series 2 significant digits followed by No. of zeros .As 0603 WR06X +5%
Example
RESISTANCE 4.7Q 47Q 470Q 4K70 47K0 470K 4M70
3 digits marking 4R7 470 471 472 473 474 475
2.E96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance value.
Repeat values between E24 and E96 series, whose marking are based on the E96 CODE table.
Code Z Y X A B C D E F G
Multiplier 10° 102 10" 10° 10" 10° 10° 10* 10° 10°
Example
RESISTANCE 1.78Q 17.8Q 178Q 1K78 17K8 178K 1M78
3 digits marking 25Y 25X 25A 25B 25C 25D 25E
3. Remark There is no marking for the items not under E24-and E96 series.
E96 CODE table:

CODE | Rvalue | CODE | R-value | CODE | R-Value | CODE |R-value | CODE |R-value | CODE |R-value | CODE |R-value | CODE |R-value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

4 digits marking (+1% 2512,2010,1210,1206,0805 )

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance value. For
values below 97Q6 the R is used as a digit. For values of 100Q or greater, the first 3 digits are significant, and the fourth

digit indicates the number of multiple to follow.
Example
RESISTANCE Jumper (0Q) [ 4.7Q 10Q 12Q | 100Q 68000 470000 47000002
3 digits marking
5% 2512,2010,1210,1206,0805,0603 000 4R7 100 120 101 682 473 474
Jumper 1210,1206, 0805, 0603
4 digits marking
+1% 2512,1210,1206,0805 0000 4R70 | 10RO | 12RO | 1000 6801 4702 4703
Jumper 2512,2010
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FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E96&E24 series for resistors with a tolerance of
+1%,£5%. The values of the E96/E24 series are in accordance with “IEC publication 60063”.

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
toppe—— TN
* [T A A A
N IEEREEHE ~
O I R N N I B |
o P T
g pioii
oo ittt
IR EE AN RO %&
0 ! 3
-85 8] 70 128 1565
Ambient Temperature (°C)
Fig.2 Maximum dissipation in percentage of rated power
As a function of the ambient temperature
MOUNTING

Due to their rectangular shapes and small tolerances,-Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.
The end terminations guarantee a reliable contact.

Storage and Handling Conditions:

1. Products are recommended to be used up within two years since operation date as ensured shelf life. Check
solderability in case shelf life extension is needed.

2. To store products with following condition:
Temperature  :51t040°C
Humidity :20 to 70% relative humidity
3. Caution:
a. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid.
It may cause oxdization of electrode, which easily be resulted in poor soldering.
b. To store products on the shelf and avoid exposure to moisture.
c. Don't expose products to excessive shock, vibration, direct sunlight and so on
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SOLDERING CONDITION

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no
leaching is 260°C for 30 seconds. Typical examples of soldering processes that provide reliable joints without
any damage are given in Fig 3.

260
245f-—--——----

T
I
I
|
|

max. ramp up rate = 3°C/s
max. ramp doan rate = 6°C/s

217

200 -————————

Temp. (DegC)

150 === —————-

T T
| |
1 |
| L
1 |
-
1 I
I I
1 I
T 1
| |
| |
1 |
TN | S
1 |
1 1
1 I
1 I
1 I
1 |
1 |
| |
1 |
§ b 51
1 |
1 |
I I
1 I
I I

| |
For SnAgCu series solder pase

1 | I
1 | |

L —

|
I
I
I
I
I
|
1
I
I
1
I
I
I
|
|
|
I
1
|
I
I
I
I
I
1

25
Time

60~150 sec

\‘ 60~120 sec "

4 480 sec max. to Peak .‘

Fig 3. Recommended IR reflow soldering profile for
SMT process with SnAgCu series solder paste

RECOMMENDED SOLDERING PAD DIMENSIONS:

Series No. w D L Unit: mm
WF25A 3.70 2.45 7.60
WF20A 3.00 1.50 6.80
WF10A 3.00 1.30 4.70 _ D
WF12A 1.80 1.30 4.70 wl |-
WFO08A 1.30 1.15 3.50 ! L
WFOBA 0.90 1.00 3.00
WFO04A 0.60 0.50 1.50
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TEST AND REQUIREMENTS
Basic Specification: AEC Q-200; IEC-60115

TEST

PROCEDURE

REQUIREMENT

Clause 4.8
Temperature Coefficient
of Resistance (TCR )

Natural resistance change per change in degree
centigrade.

R=R0s (pPmIeC)

Rl (tz - tl)

R1 : Resistance at reference temperature

R : Resistance at test temperature

t1:25°C +1°C -1°C.

Refer to quick reference data for T.C.R
specification

AEC-Q200 TABLE 7.3
High Temperature
Exposure

1000 hrs. @ T=155°C. Unpowered.
Measurement at 24 +2 hours after test conclusion.

No visible damage

AR/R max. : =+(1%+0.05Q)
0402 Jumper : = 20mQ
Others Jumper : =10mQ

AEC-Q200 TABLE 7.4
Temperature cycling

1000 Cycles (-55°C to +155°C).
Measurement at 2412 hours after test conclusion.

No visible damage

AR/R max. : =4(0.5%+0.05Q2)
0402 Jumper: = 20mQ
Others Jumper : =10mQ

AEC-Q200 TABLE 7.
Moisture Resistance

Test 65°C /80~100%RH/10Cycles.
Measurement at 2412 hours after test conclusion.
(t=24hrs/cycle).

No visible damage

AR/R max. : =+(0.5%+0.05Q2)
0402 Jumper: = 20mQ
Others Jumper : =10mQ

AEC-Q200 TABLE 7.7
Bias Humidity

1000 hours 85 °C /85%RH.
10% of operating power.
Measurement at 24 +2 hours after test conclusion.

No visible damage

AR/R max. :=+(1%+0.05Q)
0402 Jumper: = 20mQ
Others Jumper : =10mQ

AEC-Q200 TABLE 7.8
Operation life
(endurance)

Test 1000hr @ TA=125°C at specified rated power.
Measurement at 2412 hours after test conclusion.

No visible damage

AR/R max. :=+(1%+0.05Q)
0402 Jumper: = 20mQ
Others Jumper : =10mQ

AEC-Q200 TABLE 7.9
External Visual

Inspect device construction, marking and
workmanship.

No visual damage and refer marking
code.

AEC-Q200 TABLE 7.10
Physical Dimension

Verify physical dimensions to the applicable device
detail specification.

Within the spec.

AEC-Q200 TABLE 7.13
Mechanical shock

Test Peak value:100g's,Wave:Hail-sine,
Duration:6ms,Velocity:12.3ft/sec.

Within product specification
tolerance and no visible
damage.

AEC-Q200 TABLE 7.14
Vibration

5 g's for 20 min., 12 cycles each of 3 orientations.
Test from 10-2000 Hz.

No visible damage

AR/R max. : =+(1%+0.05Q)
0402 Jumper: = 20mQ
Others Jumper : =10mQ
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TEST PROCEDURE REQUIREMENT
AEC-Q200 TABLE 7.15 |Un-mounted chips completely immersed for No visible damage
Resistance to soldering | 10+1second in a SAC solder bath at 270°C +5°C. |AR/R max. := +(0.5%+0.05Q)
heat (R.S.H) 0402 Jumper: = 20mQ

Others Jumper : =10mQ

AEC-Q200 TABLE 7.16 -55 to 155 °C / dwell time 15min/ Max transfer time | No visible damage

Thermal shock 20sec/ 300cycles. AR/R max. : =+(0.5%+0.05Q2)
0402 Jumper: = 20mQ
Others Jumper : =10mQ

AEC-Q200-002 Test contact min. 1KV. (0.5KV for 0402 only) No visible damage

ESD AR/R max. : =£+(1%+0.1Q)
0402 Jumper: = 20mQ
Others Jumper : =10mQ

AEC-Q200 TABLE 7.18 |a)Baking 155°C 4H, dipping 235°C 5s Good tinning (>95% covered)
Solderability b)Steam 8H, dipping 215°C 5s No visible damage
c)Steam 8H, dipping 260°C 7s.

AEC-Q200 TABLE 7.20 UL-94 V-0 or V-1 are acceptable Refer UL-94.
Flammability

AEC-Q200 TABLE 7.21 Resistors mounted on a 90mm glass epoxy resin [No visible damage

Board flex PCB(FR4); bending 2mm 2512.2010.1210.1206, AR/R max. : =+(0.5%+0.05Q2)
3mm 0805.0603,0402 0402 Jumper: = 20mQ
Others Jumper : =10mQ

AEC-Q200 TABLE 7.22 Force 1.8 Kg (0402 for 1.0kg) for 60 seconds. No mechanical damage
Terminal strength
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PACKAGING
Tape specifications (unit :mm)
g BB 4 PO . aD
G I A
..... - .i..('.ﬁ....gt'{ ........... '

GBR

R

»
>

Direction of feed L—b

Series No. A B W F E
WF25A 6.70+0.20 3.50+0.20 12.00+0.30 5.50+0.05 1.75+0.10
WF20A 5.50+0.20 2.80+0.20 12.00+£0.30 5.50+0.05 1.75+0.10
WF10A 3.60+0.20 3.00+£0.20 8.00+0.30 3.50+0.05 1.75+0.10
WF12A 3.60+0.20 2.00+£0.20 8.00+0.30 3.50+0.05 1.75+0.10
WFO08A 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.05 1.75+0.10
WFO0BA 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.05 1.75+0.10
WFO04A 1.20+0.10 0.70£0.10 8.00+0.30 3.50+0.20 1.75+0.10

Series No. P1 PO P2 oD T
WF25A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50*5:% Max. 1.50
WF20A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50°33 Max. 1.00
WF10A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.5075:% Max. 1.00
WF12A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50*5:% Max. 1.00
WFO08A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50°33 Max. 1.00
WFO06A 4.00+0.10 4.00+0.10 2.00+£0.10 ®1.50°33 Max. 0.80
WFO04A 2.00+0.10 4.00+0.10 2.00+0.10 ®1.5075:% 0.40+0.05

Reel dimensions
y N
i \\'I ;
- s - :I_UI =] =
\ / :
\ !
\"\_L 1 /
— ___:___F/ U Y
unit: mm
Symbol A B C D
7" 8mm tape ®178.0+£2.0 ©60.0+£1.0 13.0£0.2 9.0+1/-0
7" 12mm tape ®178.0+£2.0 ©60.0+£1.0 13.0+0.5 13.8+1.5
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APPROVAL SHEET

WF25A, WF20A, WF10A,
WF12A, WF08A, WFO06A, WF04A

+1%, £5%, Jumper

Thick Film Triple Power Chip Resistors

Size 2512 3W, 2010 1.5W, 1210 3/4W
1206 3/4W, 0805 1/2W, 0603 1/3W, 0402 1/5W

RoHS 2 Compliant with exemption 7C-I
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

Small size and light weight

High reliability and stability

Reduced size of final equipment

High power

RoHS 2 Compliant with exemption 7C-I and Halogen free products
Flammability against UL94-V0

S e o

APPLICATION

High accuracy dc-power supply
Digital multi-meter
Telecommunication

Computer

Automotive industry

Medical and military equipment

DESCRIPTION

The resistors are constructed in a high grade ceramic body. (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this.resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser trimmed Protective LO\,_fgr

Resistive element

Marking

Primary Layer

Termination . Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item General Specification
Series No. WF25A WF20A WF10A WF12A WFO8A WFO06A WFO04A
Size code 2512 2010 1210 1206 0805 0603 0402
(6432) (5025) (3225) (3216) (2012) (1608) (1005)
Resistance Tolerance 1% (E24+E96)
+5% (E24)
Resistance Range 10 ~1MQ 10Q ~ 1M2Q
TCR (ppm/°C)
1% 10Q~1M2Q +100 +100 +100 +100 +100 +100 +100
1% 1~9.76Q +100 +100 +100 +200 +150 +200
TCR (ppm/°C)
5% 1~1M2Q +200 +200 +200 +200 +200 +200 +100
Max. dissipation at Tamp=70°C 3w 1.5W 314 W 3/4 W 12 W 1/3W 15W
Max. Operation Voltage 250V 250V 250V 250V 200V 75V 50V
Max. Overload Voltage 500V 500V 500V 500V 300V 125V 100V
Operation Temperature - 55~+155°C
Notes:
1. RCWV is Rated Voltage, V=+/ P * R or Max. Working Voltage whichever is lower.
2.V : Working Voltage(V) - P : Rated Power (W) - R : Resistance Value(Q)
3. Please consider the resistance variance from soldering pad/trace/amount, and'keep
the surface temperature do not exceed 105°C when working.
High Current Power Jumpers (0Q)
Item General Specification
Series No. WF25A WF20A WF10A WF12A WFO8A WFO06A WFO04A
Size code 2512 2010 1210 1206 0805 0603 0402
(6432) (5025) (3225) (3216) (2012) (1608) (1005)
Resistance Range =10mQ =10mQ =10mQ | =10mQ | =10mQ =10mQ =20mQ
TCR (ppm/°C) TCR is not applicable for Jumper product
Max. dissipation
@Tamb=7goc 3w 1.5W 314 W 3/4W 12 W 1/3W 1/5W
Max Rated Current 14 A 12A 9A 9A 7TA 6 A 3A
Max Overload Current 28 A 24 A 18 A 18 A 14 A 12A 6A
Operation temperature - 55~+155°C

Notes:

Max.rated (Rated Current ) /Overload current (Peak Current) and resistance listed above, TCR is not applicable of
Jumper products, and keep the surface temperature do not exceed 105°C when working.
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DIMENSIONS (unit : mm)

Pratective coct
Ti_ﬁ|
= |‘T_b.| g Enclteminction
Tt Resistive loyer
H Cefamic suksticte
WI:' 6801 Pratective cod
| i
Series WF25A WF20A WF10A WF12A WFO08A WFO6A WFO04A
L 6.40 £0.20 5.00 £ 0.20 3.10£0.10 3.10£0.10 2.00+0.10 1.60 +0.10 1.00 + 0.05
w 3.20+0.25 2.50+0.20 2.60+£0.10 1.60£0.10 1.25+0.10 0.80+0.10 0.50 + 0.05
T 1.10+0.20 0.60+£0.10 0.55+0.10 0.55+£0.10 0.50£0.10 0.45+0.10 0.35+0.05
Tt 0.45+0.25 0.65+0.25 0.50 + 0.25 0.50 + 0.25 0.40+0.20 0.30+0.20 0.20+0.10
Tb 1.80 +0.25 0.60 £0.25 0.50£0.25 0.50£0.25 0.40+£0.20 0.30 £0.20 0.25+0.10
CATALOGUE NUMBERS
The resistors have a catalogue number starting with.
WF06 A 510_ J T L
Size code Type code Resistance code Tolerance Packaging code Termination code
WF25: 2512 A : Triple Power [ 5% E24: J 1 +5% T:7" Reeled taping | L =Snbase
WF20: 2010 2512 = 3W 2 significant digits followed | F: +1% Z: 7" Reeled taping (lead free)
WF10: 1210 2010 = 1.5W by No. of zeros & a blank P : Jumper (WF25A)
WF12: 1206 1210 = 3/4W 9. %
WF08: 0805 1206 = 3/4W Sohm  =3R0_
WF06: 0603 0805 = 1/2W 10ohm - =100_
WF04: 0402 0603 = 1/3W 96Kohm =563 _
0402 = 1/5W (“_" means a blank)
1% E24+E96:
3 significant digits followed
by No. of zeros
100  =1000
37.4KQ  =3742
B Reeled packaging
WF25A 12mm width pc emboss taping 3,000pcs per 7” reel
WF20A 12mm width pc emboss taping 4,000pcs per 7” reel
WF10A, WF12A, WF08A, WFO6A 8mm width paper taping 5,000pcs per 7” reel
WFO04A 8mm width paper taping 10,000pcs per 7” reel
Page 4 of 9 ASC_WFxxA_V06 Mar - 2025

Copyright © by Walsin Technology Corporation. | All rights reserved.




PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION

rPSA

Approval sheet

MARKING

Size \ Nr. Of digit of code\tolerance

+ 1%, £5%

2512/2010/1210/1206/0805

+ 1%: 4 digits marking; + 5%: 3 digits marking

0603 3 digits marking
0402 No marking
Size \ Nr. Of digit of code\tolerance Jumper (0Q)

2512/2010 4 digits marking
1210/1206/0805/0603 3 digits marking
0402 No marking

3 digits marking (+5% 2512,2010,1210,1206,0805,0603 )

Each resistor is marked with a three digits code on the protective coating to designate the nominal resistance value.

3 digits marking (£1% 0603 )

Nominal resistance Description
1.E24 series 2 significant digits followed by No. of zeros .As 0603 WR06X +5%
Example
RESISTANCE 4.7Q 47Q 470Q 4K70 47K0 470K 4M70
3 digits marking 4R7 470 471 472 473 474 475
2.E96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance value.
Repeat values between E24 and E96 series, whose marking are based on the E96 CODE table.
Code Z Y X A B C D E F G
Multiplier 10° 102 10" 10° 10" 10° 10° 10* 10° 10°
Example
RESISTANCE 1.78Q 17.8Q 178Q 1K78 17K8 178K 1M78
3 digits marking 25Y 25X 25A 25B 25C 25D 25E
3. Remark There is no marking for the items not under E24-and E96 series.
E96 CODE table:

CODE | Rvalue | CODE | R-value | CODE | R-Value | CODE |R-value | CODE |R-value | CODE |R-value | CODE |R-value | CODE |R-value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

4 digits marking (+1% 2512,2010,1210,1206,0805 )

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance value. For
values below 97Q6 the R is used as a digit. For values of 100Q or greater, the first 3 digits are significant, and the fourth

digit indicates the number of multiple to follow.
Example
RESISTANCE Jumper (0Q2) | 4.7Q 10Q 12Q | 100Q 68000 47000 47000002
3 digits marking
+5% 2512,2010,1210,1206,0805,0603 000 4R7 100 120 101 682 473 474
Jumper 1210,1206, 0805, 0603
4 digits marking
+1% 2512,1210,1206,0805 0000 4R70 | 10RO | 12RO | 1000 6801 4702 4703
Jumper 2512,2010
Page 5 of 9 ASC_WFxxA_V06 Mar - 2025

Copyright © by Walsin Technology Corporation. | All rights reserved.




PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION PSA

Approval sheet

FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E96&E24 series for resistors with a tolerance of
+1%,£5%. The values of the E96/E24 series are in accordance with “IEC publication 60063”.

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
toppe—— TN
* [T A A A
N IEEREEHE ~
O I R N N I B |
o P T
g pioii
oo ittt
IR EE AN RO %&
0 ! 3
-85 8] 70 128 1565
Ambient Temperature (°C)
Fig.2 Maximum dissipation in percentage of rated power
As a function of the ambient temperature
MOUNTING

Due to their rectangular shapes and small tolerances,-Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.
The end terminations guarantee a reliable contact.

Storage and Handling Conditions:

1. Products are recommended to be used up within two years since operation date as ensured shelf life. Check
solderability in case shelf life extension is needed.

2. To store products with following condition:
Temperature  :51t040°C
Humidity :20 to 70% relative humidity
3. Caution:
a. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid.
It may cause oxdization of electrode, which easily be resulted in poor soldering.
b. To store products on the shelf and avoid exposure to moisture.
c. Don't expose products to excessive shock, vibration, direct sunlight and so on
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SOLDERING CONDITION

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no
leaching is 260°C for 30 seconds. Typical examples of soldering processes that provide reliable joints without
any damage are given in Fig 3.
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For SnAgCu series solder pase
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Time

60~150 sec

\‘ 60~120 sec "

4 480 sec max. to Peak .‘

Fig 3. Recommended IR reflow soldering profile for
SMT process with SnAgCu series solder paste

RECOMMENDED SOLDERING PAD DIMENSIONS:

Series No. w D L Unit: mm
WF25A 3.70 2.45 7.60
WF20A 3.00 1.50 6.80
WF10A 3.00 1.30 4.70 _ L
WF12A 1.80 1.30 4.70 wl |-
WFO08A 1.30 1.15 3.50 ! L
WFO06A 0.90 1.00 3.00
WF04A 0.60 0.50 1.50
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TEST AND REQUIREMENTS
Basic specification : JIS C 5201-1 : 1998

Coefficient of
Resistance (TCR)

TEST PROCEDURE REQUIREMENT
Clause 4.8 Natural resistance change per change in degree Refer to quick reference data for T.C.R
Temperature centigrade. specification

Rz — Rl
R1 (tz -
R1 : Resistance at reference temperature
R : Resistance at test temperature
t1:25°C +1°C -1°C.

x10° (ppm/°C)

Clause 4.18
Resistance to
soldering heat(R.S.H)

Un-mounted chips completely immersed for
10+1second in a SAC solder bath at 260°C+5°C.

No visible damage

J: ARIR max. := £(1%+0.05Q)
F: AR/R max. := +(0.5%+0.05Q)
0402 Jumper : 20mQ

Others Jumper : =10mQ

=
=<

Bending strength

Clause 4.17 Un-mounted chips completely immersed for 3+0.5 Good tinning (>95% covered)
Solderability second in a SAC solder bath at 245°C+2°C. No visible damage
Clause 4.33 Resistors mounted on a 90mm glass epoxy.resin No visible damage

PCB(FR4); bending :
0402: 3 mm once for 10 seconds.
Others: 2 mm, once for 10 seconds.

J: ARIR max. = £(1%+0.05Q)
F: AR/R max. : =+(0.5%+0.05Q)
0402 Jumper: = 20mQ

Others Jumper : =10mQ

Clause 4.13
Short time overload

5 x Rated power for 5 sec. Measure resistance after 30
minutes.

J: AR/R max.: = £(2%+0.05Q2)
F: AR/R max. : =+(1%+0.05Q)
0402 Jumper: = 20mQ

Others Jumper : =<10mQ

Clause 4.25
Load life (endurance)

1000 +48/-0 hours, loaded with RCWV or Vmax in
chamber controller 70+2°C, 1.5 hours on and 0.5
hours off.

No visible damage

J: AR/R max. = £(3%+0.05Q2)
F: AR/R max. : =+(1%+0.05Q
0402 Jumper: = 20mQ
Others Jumper : =10mQ

Clause 4.24
Load life in Humidity

1000 +48/-0 hours, loaded with RCWYV or Vmax in
humidity chamber controller at 40°C+2°C and 90~95%
relative humidity, 1.5 hours on and 0.5 hours off.

No visible damage
J: AR/R max. = £(3%+0.05Q2)
F: AR/R max. : =£(1%+0.05Q)

0402 Jumper: = 20mQ
Others Jumper : =10mQ

Clause 4.19
Temperature cycling

-55°C+£3°C,
25°C+5°C-1°C,

30 minutes at
2~3 minutes at
30 minutes at  +155°+3°C,

2~3 minutes at 25°C+5°C-1°C,
Total 5 continuous cycles.

hwn =

No visible damage

J: AR/R max. =+(1%+0.05Q)

F: AR/R max. : =+(0.5%+0.05Q)
0402 Jumper: = 20mQ
Others Jumper : =10mQ

Clause 4.6
Insulation Resistance

Apply the insulation voltage 100+15Vdc for 1minute.

R=1GQ
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PACKAGING
Tape specifications (unit :mm)

r

[

>

L

Dlrectlon of feed L—b

Series No. A B W F E
WF25A 6.70+0.20 3.50+0.20 12.00+0.30 5.50+0.05 1.75+0.10
WF20A 5.50+0.20 2.80+0.20 12.00+0.30 5.50+0.05 1.75+0.10
WF10A 3.60+0.20 3.00+0.20 8.00+0.30 3.50+0.05 1.75+0.10
WF12A 3.60+0.20 2.00+0.20 8.00+0.30 3.50+0.05 1.75+0.10
WFO08A 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.05 1.75+0.10
WFO06A 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.05 1.75+0.10
WFO04A 1.20+0.10 0.70+£0.10 8.00+0.30 3.50+0.20 1.75+0.10

Series No. P1 PO P2 oD T
WF25A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50°33 Max. 1.50
WF20A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50*5:% Max. 1.00
WF10A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50°33 Max. 1.00
WF12A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50°33 Max. 1.00
WFO08A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50*5:% Max. 1.00
WFO06A 4.00+0.10 4.00+0.10 2.00+0.10 ®1.5075:% Max. 0.80
WFO04A 2.00+£0.10 4.00+0.10 2.00+0.10 ®1.50°33 0.40+0.05

Reel dimensions
///d__g__‘x““\\
A A\ L
ey FE-
\ / 4
\ !
‘\“x ,_._d_-/ il
| _,l_,i .
unit: mm
Symbol A B C D
77 8mm tape ®178.0+2.0 ®60.0+1.0 13.0+0.2 9.0+1/-0
77 12mm tape ®178.0+2.0 ®60.0+1.0 13.0£0.5 13.8+1.5
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WF12G, WF08G, WF06G, WF04G

1%, £5%, 11MQ~100MQ
High ohm chip resistors

Size 1206, 0805, 0603, 0402

*Contents in this sheet are subject to change without prior notice
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FEATURE
1. Small size and light weight

2. High reliability and stability

3. Reduced size of final equipment

4. Higher component and equipment reliability
5. RoHS compliant and lead free products.
APPLICATION

e Power supply

e PDA

e Digital meter
e Computer

o Palmtop computers

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is Tin (lead free) alloy.

Laser trimmed Protective Layer

Resistive element

Marking

Primnary Layer

Termination Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item General Specification

Series No. WF12G WF08G WF06G WF04G
Size code 1206 (3216 ) 0805 (2125) 0603 ( 1608 ) 0402 ( 1005)
Resistance Tolerance 1%, £5%
Resistance Range 10MQ < R < 100MQ 10'\(“;21 Eesrig(s))MQ
TCR (ppm/°C) <+ 200 ppm/°C <+ 300 ppm/°C
Max. dissipation at Tamp=70°C 1/4 W 1/8 W 1710 W 1/16W
Max. Operation Voltage (DC or RMS) 200V 150V 50V 50V
Climatic category (IEC 60068) 55/155/56

Note :

1. 'é'8i131 ti_)sst"he maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

2. Max. Operation Voltage : So called RCWV (Rated Continuous Working Voltage) is determined by

RCWYV = x/Rated Power xResistance Value or Max. RCWYV listed above, whichever is lower.

DIMENSIONS (unit : mm)

series WF12G WF08G WF06G WF04G Protective coat
L 3.10+0.15 | 2.00+0.10 | 1.60+0.10 | 1.00+0.05 TI_ _|
End terminafion
w 1.60+0.15 | 1.25+0.10 | 0.80+0.10 | 0.50 + 0.05 Tb
Tt 0.50+0.25 | 0.40+0.20 | 0.30+0.10 | 0.20+0.10 Tt Resistive layer
Tb 0.50+0.25 | 0.40+0.20 [ 0.30+0.15 | 0.25+0.10 I Ceramic Substrate
T 0.55+0.10 | 0.50+0.15 | 0.45+0.15 | 0.35+0.05 " Prctaciis caet
4 L B
Y il
MARKING

3-digits marking

Each resistor is marked with a three digits code on the protective coating to designate the nominal resistance
value.

Example

306 =30 M
186 =18 MQ
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FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E96 & E24 series for resistors with a tolerance of
+1%, £5%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
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5 | | 11
L) i i i
20 -4 ' !
| (O [ |
N
a 3
55 0 70 125 155

Ambient Temperature (°C)

Figure 2. Maximum dissipation in percentage of rated power

As a function of the ambient temperature

SOLDERING CONDITION

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no
leaching is 260°C for 30 seconds. Typical examples of soldering processes that provide reliable joints without
any damage are given in below. WF04G is not guaranteed with wave soldering process due to its 0402 size.

Ezln R A . I -
T T T T TTT1 T A" v o
T A I s 4 =
& ! ¥ il i =] 260
| o™ H 7Ty R =
sa0]_ ] 'E Ha. 5C iz
260 1-Agg-Cu aolder pasie || { | - ! | 1 2
i i S L-;'." HHHH -}? H ir—:ﬁ- plax, 140 € Max 200€ s ]
140 # | i =111 E
s e A B o 2
bt LT

160 - -
120 —

e
Duration time: =260 °C, 10 wC max — /
+2113 ", 80-90 5eC T

_| 0 O

Tine | Time

¥20s0c 130 soc + 'QU.I.I:L:\: i L = 100 sae oL o Total centact 1ime
Fig. 1 Recommended IR reflow soldering profile for Fig. 2 Recommended wave soldering profile for SMT
SMT process with SnAgCu series solder paste. process with SnAgCu series solder.
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CATALOGUE NUMBERS

The resistors have a catalogue number starting with :

WF06 G 226_ J T L
Size code Type code Resistance code Tolerance | Packaging code Termination code
WF12 :1206 | G : High ohmic >10MQ | 5% E24: 2 significant digits | J : +5% T :7”Reeled taping | L =Sn base (lead
WFO08 :0805 | 1206 size=0.25W followed by no. of 26103 | . 1o, | B :Buk free)
WF06 :0603 | 0805 size=0.125W 11MQ =116_
WF04 :0402 | 0603 size=0.10W 29MQ =226
30MQ =306_

(“_” means a blank)

1%, E24+E96: 3 significant
digits followed by no. of
zeros

100Q =1000

37.4KQ =3742

1. Reeled tape packaging
2. Bulk packaging

: 8mm width paper taping 5000pcs per 7” reel for 1206, 0805,
: 5000pcs per polybag

TEST AND REQUIREMENTS(JIS C 5201-1 : 1998)

0603 ( 10,000pcs for 0402 )

TEST

PROCEDURE

REQUIREMENT

Temperature
Coefficient of
Resistance (T.C.R)

Clause 4.8

Natural resistance change per change in degree centigrade.
R,—R,
Rl (tz -1 )

R1 : Resistance at reference temperature

x10° (ppm/°C)

R : Resistance at test temperature
t1: 20C+5C-1T

to : Test temperature.

Refer to quick reference data for
T.C.R specification.

Short time overload
(S.T.0O.L)

Permanent resistance change after a 5 second application of a
voltage 2.5xUr or max. Overload voltage, whichever is less.

No visible damage.
AR/R max. J:= +(2%+0.1Q)

Clause 4.13
F:= +(1%+0.05Q)
Solderability Un-mounted chips completely immersed for 2+0.5 second in a SAC | good tinning (>95% covered)
Clause 4.17 solder bath at 235C45TC. no visible damage
Resistance to Un-mounted chips completely immersed for 10+1second in a SAC | No visible damage.
. °C +5°
soldering solder bath at 260°C +5°C ARIR max. J: = +(1%+0.1)
heat(R.S.H)
. < 0,
Clause 4.18 F:=< +(0.5%+0.05Q)
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TEST PROCEDURE REQUIREMENT
Temperature cycling [1. 30 minutes at -55°C+3°C, No visible damage.
Clause 4.19 2. 2~3 minutes at 20C+5C-1T, AR/R max. J= £(1%+0.1Q)
3. 30 minutes at +155°+3°C, F= £(0.5%+0.05Q)
4. 2~3 minutes at 20C+5TC-1TC,
Total 5 continuous cycles.
Load life 1000 +48/-0 hours, loaded with RCWV or Vmax in chamber | No visible damage.
(endurance) controller 70+2°C, 1.5 hours on and 0.5 hours off
AR/R max. J= £(3%+0.1Q)
Clause 4.25

F< +(1%+0.05Q)

Load life in Humidity | 1000 +48/-0 hours, loaded with RCWYV or Vmax in humidity chamber | No visible damage.
controller at 40°C+2°C and 90~95% relative humidity, 1.5hours on
Clause 4.24 and 0.5 hours off AR/R max. J= £(3%+0.1Q)

F< £(1%+0.05Q)

Bending strength Resistors mounted on a 90mm glass epoxy resin PCB(FR4); [ AR/R max. £(1%+0.10Q)
bending : 3 mm, once for 10 seconds

Clause 4.33

Adhesion Pressurizing force: 5N, Test time: 10+1sec. No remarkable damage or
removal of the terminations.

Clause 4.32

Insulation Resistance | Apply the maximum overload voltage (DC) for 1minute R=10GQ

Clause 4.6

Dielectric Withstand | Apply the maximum overload voltage (AC) for 1 minute No breakdown or flashover

Voltage

Clause 4.7
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PACKAGING

Paper Tape specifications (unit :mm)
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Series No. A B W F E
WF12G 3.60+0.20 2.00+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WF08G 2.40+0.20 1.65+0.20 8.00£0.30 3.50+0.2 1.75+0.10
WF06G 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WF04G 1.20+0.10 0.70+0.10 8.00+0.30 3.50+0.2 1.75+0.10
Series No. P1 PO oD T
WF12G 4.00+0.10 4.00+0.10
Max. 1.0
WF08G 4.00+0.10 4.00+0.10 0.
@1.50%,
WF06G 4.00+0.10 4.00+0.10 0.65+0.1
WF04G 2.00+0.10 4.00+0.10 0.40+0.05
Reel dimensions
——-:* m o 'y
//’f __-EHM“\ |
F : i
/ Ilr'f'k‘x__l‘ \II "___. I F
._;_..__._.:...:..l. RS B (] = e
ey HE
\ : y |
L. 4
\&_____‘:___F,f‘ || ¥
: | D
S B FE
Symbol A B C D
(unit : mm) ®178.0+2.0 ®60.0+1.0 13.040.2 9.0+0.5
Taping quantity
- Chip resistors 5,000 pcs/reel for 1206, 0805, 0603 ( 10,000 pcs/reel for 0402 )
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WF10H_J, WF12H_J, WFO08H_J,
WFO06H_J, WF04H_J

1+0.5%, £0.1%

Thick Film High Precision Chip Resistors

Size 1210, 1206, 0805, 0603, 0402
Automotive AEC Q200 Qualified

RoHS 2 Compliant with exemption 7C-|
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE
1. Automotive grade AEC Q-200 compliant

2. 100% CCD inspection

3. RoHS compliant with exemption 7C-I and Halogen free products
4. High precision +0.5%, +0.1%

APPLICATION

e Automotive application
e Consumer electrical equipment
e EDP, Computer application

e Telecom application

DESCRIPTION

The resistors are constructed in a high grade ceramic body. (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to

nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For

ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser trimmed

Protective Layer

Resistive element

Marking

Primary Layer

Termination

Fig 1. Construction of Chip-R

Alumina substrate
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QUICK REFERENCE DATA

ltem General Specification
Series No. WF10H WF12H WFO8H WFO06H WFO04H
Size code 1210 (3225) 1206 (3216) | 0805 (2125) | 0603 (1608) | 0402 (1005)
Resistance Range 47Q ~ 1MQ ( E96+E24 series)
Resistance Tolerance +0.5%, +0.1%
TCR (ppm/°C
(pp ) <+ 100 ppm/°C
10Q< R < 1MQ
Max. dissipation at Tamp=70°C 12 W 1/4 W 1/8 W 1710 W 1/16W
Max. Operation Voltage (DC or RMS) 200V 200V 150V 75V 50V
Max. overload voltage (DC or RMS) 400V 400V 300V 150V 100V
Climatic category 55/155/56
Note :
1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication
60115-8”
2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by
RCWYV = \/Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.
3. Non E96 series resistance upon requested.
DIMENSIONS(unit : mm)
Series No. WF10H WF12H WFO08H WFO06H WF04H
L 3.10+£0.10 3.10+0.1 2.0+0.10 1.60 + 0.10 1.00+0.05
w 2.60+0.10 1.60 + 0.1 1.25+0.10 0.80+0.10 0.50%0.05
Tt 0.50 +£0.20 0.50+0.2 0.40 £ 0.20 0.30+0.10 0.20+0.10
Tb 0.50+0.20 045+0.2 0.40 +0.20 0.30£0.20 0.25+0.10
T 0.55+0.10 0.65+0.15 0.5+0.15 0.45+0.15 0.35+0.05
Pretective coct
—
Tl I
¥ y
Endteminarion
at
Tt Resistive loyer
H Ceramic sukstcte
W l 6801 ' Protechive codt
| L
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CATALOGUE NUMBERS

The resistors have a catalogue number starting with :

WF06 H 3742 D T L J
Size code Type code Resistance code Tolerance Packaging Termination Special code
WF10 :1210 | H : Thick film High | E96+E24: D :+0.5% code code J = Automotive
WF12 :1206 precision, <1%, | 3 significant digits followed | B : +0.1% T :7"Reeled | L =Snbase grade
WE08 : 0805 by no. of zeros taping (lead free)

WFO06 : 0603 102Q =1020
WF04  : 0402 37.4KQ - =3742
2200 =2200
| Reeled tape packaging : 8mm width paper taping 5000pcs per 7” reel for 1206/0805/0603
10000pcs per 7” reel for 0402
MARKING
® No marking code for 0402 size.
® 3 digits marking for 0603 size:
WFxxH has same marking rule as WR £1%
Nominal resistance Description
1.E24 series 2 significant digits followed by No. of zeros .As 0603 WR06X £5%
Example

RESISTANCE 4.7Q 47Q 470Q 4K70 47K0 470K 4M70

3 digits marking 4R7 470 471 472 473 474 475
2.E96 series The 1st two digit codes' are referring to the CODE on the table, the 3rd code is the index of resistance value.

Repeat values between E24 and E96 series, whose marking are based on the E96 CODE table.
Code z N X A B C D E F G
Multiplier 107 10 107 107 10" 10° 10° 10° 10° 10°
Example

RESISTANCE 1.78Q 17.8Q 178Q 1K78 17K8 178K 1M78

3 digits marking 25Y 25X 25A 25B 25C 25D 25E
3. Remark There is no marking for the items not under E24 and E96 series.
E96 CODE table:

CODE | Rvalue | CODE | R-value | CODE | R-Value | CODE | R-value | CODE | R-value | CODE | R-value | CODE | R-value | CODE | R-value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

4 digits marking (+1% : 1210,1206,0805 )

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance value. For
values below 9706 the R is used as a digit. For values of 100Q or greater, the first 3 digits are significant, and the fourth
digit indicates the number of multiple to follow.

Example

RESISTANCE 10Q 120 100Q 68000 47000Q 4700002

4 digits marking 10RO 12R0 1000 6801 4702 4703
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FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E96 & E24 series for resistors with a tolerance of
+0.5%, +0.1%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
100 T ——— rrh: ;
| O . ilwi\w. !
= A Y
= 1 \l
2 I \
o I Y
N IR A
o 40 R T R TR S i
S EERERREIRRN
mllt—y =t
IEREEEIIRERN
o] |
-55 o 70 125 155
Ambient Temperaturs (°C)
Figure 2. Maximum dissipation in percentage of rated power
As a function of the ambient temperature
MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).

Electrical connection to the circuit is by individual soldering condition.

Storage and Handling Conditions:

1.

Products are recommended to be used up within two years since operation date as ensured shelf life. Check
solderability in case shelf life extension is needed.

. To store products with following condition:

Temperature :5to 40°C
Humidity :20 to 70% relative humidity

. Caution:

a. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid.
It may cause oxdization of electrode, which easily be resulted in poor soldering.
b. To store products on the shelf and avoid exposure to moisture.

c. Don't expose products to excessive shock, vibration, direct sunlight and so on.
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SOLDERING CONDITION

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no

leaching is 260°C for 30 seconds. Typical examples of soldering processes that provide reliable joints without
any damage are given in Fig 3.

| | | 1 i
I | 1 | |
260 : i : : \ i
ZZS] R =~~~ max.rampuprate=3°C/s T T T T 2" T~ i U
: max. ramp down rate = 6°C/s : : :
217 | l : l :
I | 1 1 |
1 | I 1 I
1 | 1 | |
20fF--—-———=—=——- B il sl B e e e . st
g 1 1 1 I 1
O 1 1 1 1 1
g 1 | | 1 I
=} | | l 1 |
S 1 1 1 I 1
(3 1 1 1 I 1
’ | | .
10— e e - = E S e e e e e R e —1
1 1 I 1 I
I I 1 | |
1 | 1 I |
1 | 1 1 I
I I 1 | |
! I i ! LI
: : For SNAgCu series solder pase
! | i i I
1 | 1 1 |
25
L 30 sec min. .‘ Time
60~120 sec 60~150 sec
« 480 sec max. to Peak .‘
Fig 3. Recommended IR reflow-soldering profile for
SMT process with SnAgCu series solder paste
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TEST AND REQUIREMENTS

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category
LCT/UCT/56(rated temperature range : Lower Category Temperature, Upper Category Temperature; damp
heat, long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, "Recommended basic climatic and mechanical
robustness testing procedure for electronic components” and under standard atmospheric conditions according

to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.
Relative humidity: 45% to 75%.
Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).

All soldering tests are performed with midly activated flux.

REQUIREMENT

TEST PROCEDURE / TEST METHOD

Resistor

Electrical Characteristics - DC resistance values measurement

- Temperature Coefficient of Resistance (T.C.R)

JISC5201-1: 1998 Natural resistance change per change in degree
Clause 4.8 centigrade.
R

LRlxmﬁ (ppm/°C)  t; : 20°C+5°C-1°C
R1 (tz - ll)
R1 : Resistance at reference temperature

R : Resistance at test temperature

Within the specified tolerance
Refer to “QUICK REFERENCE
DATA”

JESD22
Method JA-104

Resistance to soldering Un-mounted chips completely-immersed for AR/R max. +(1.0%+0.05Q)

heat(R.S.H) 10+1second in a SAC no visible damage

MIL-STD-202 solder bath at 270°C+5°C

method 210

Solderability 2i)pi?nkge>2tggos(§:1r/ngslzé?r 155°C dwell time 4hrs/ solder 65% coverage min., good

J-STD-002 b) Steam the sample dwell time 1 hour/ solder dipping tinning and no visible damage
260°C / 7sec.

Temperature cycling 1000 cycles, -55°C ~ +155°C, dwell time 5~10min AR/R max. £(1.0%+0.05Q)

No visible damage

Moisture Resistance MIL-  [65+2°C, 80~100% RH, 10 cycles, 24 hours/ cycle
STD-202

AR/R max. £(1.0%+0.05Q)
No visible damage

MIL-STD-202 method 108

method 106

Bias Humidity 1000+48/-0 hours; 85°C, 85% RH, 10% of operation AR/R max. +(2.0%+0.10Q2)
MIL-STD-202 power No visible damage
method 103

Operational Life 1000+48/-0 hours; 35% of operation power, 125+2°C AR/R max. £(2.0%+0.1Q)

No visible damage
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REQUIREMENT
TEST PROCEDURE / TEST METHOD
Resistor
High Temperature 1000+48/-0 hours; without load in a temperature AR/R max. £(2.0%+0.10Q2)
Exposure chamber No visible damage
MIL-STD-202 controlled 155+3°C
Method 108
Board Flex Resistors mounted on a 90mm glass epoxy resin AR/R max. £(1.0%+0.05Q)
AEC-Q200-005 PCB(FR4),bending once 2mm for 10sec. No visible damage
Terminal strength Pressurizing force: 1Kg, Test time: 60x1sec. No remarkable damage or
AEC-Q200-006 removal of the terminations
Thermal shock Test —55 to 155°C / dwell time 15min/ Max transfer time |AR/R max. +(1.0%+0.05Q)
MIL-STD-202 20sec 300cycles No visible damage
method 107
ESD Test contact 1.0KV (0.5KV for 0402 only) AR/R max. £(1.0%+0.05Q)
AEC-Q200-002 No visible damage
Short Time Overload 2.5 times RCWYV or max. overload voltage, for 5seconds |AR/R max. +(2.0%+0.10Q)
JISC5201-1: 1998 No visible damage
Clause 4.13
Load life in Humidity 1000 +48/-0 hours, loaded with RCWYV or Vmax in AR/R max. £(2%+0.10Q)
i o490 <050

uscoatacioss | A chimber cotole ati0.C:2 € andR0-95% | v camage
Clause 4.24
Load life (endurance) 1000 +48/-0 hours, loaded with RCWYV or Vmax in AR/R max. £(2%+0.10Q2)
JISC5201-1: 1998 gkf\famber controller 70+2°C, 1.5 hours on and 0.5 hours No visible damage
Clause 4.25
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PACKAGING

Paper Tape specifications (unit :mm)

P 4 PO . @D
R 5 L 3
= : : Ld r
il s e s ¢ ¢ ==
' ~ 10 N
) TTE ] ¢ [NEaI
= = | — ¥
T B.|
e Direction of feed ¥
Series No. A B W F E
WF10H 3.60+0.20 2.90+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WF12H 3.60+0.20 2.00+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WFO08H 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WFO06H 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WF04H 1.20+0.10 0.7+0.10 8.00+0.30 3.50+0.05 1.75+0.10
Series No. P1 PO P2 oD T
WF10H 4.00+0.10 4.0040.10 2.00+0.10 0.65+0.1
WF12H 4.00+0.10 4.00+0.10 2.00+0.10 0.65+0.1
WFO08H 4.00+0.10 4.00+0.10 2.00+0.10 ®1.5073 0.65+0.1
WFO06H 4.00+0.10 4.00+0.10 2.00+0.10 0.65+0.1
WF04H 2.00+0.10 4.00+0.10 2.00+0.10 0.40+0.05
Reel dimensions
/f’;*__ﬁ“x ' ¥
llf .-‘:J%:\\. \lI ry
¥ . Mg
\ o e / ¥
\ | y
‘\“x_____i___,f/ I
' D
Symbol A B C D
(unit : mm) ®178.0+2.0 ®60.0+1.0 13.0+0.2 9.0+0.5
Taping quantity
- Chip resistors 5,000 pcs/reel for WF10H, WF12H, WFO08H, WFO6H.
- Chip resistors 10,000 pcs/reel for WF04H.
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APPROVAL SHEE

WF10H, WF12H, WF08H, WFO06H, WF04H

+0.5%, £0.1%

Thick Film High Precision Chip Resistors
Size 1210, 1206, 0805, 0603, 0402
RoHS 2 Compliant with exemption7C-|
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

Small size and light weight

High reliability and stability
Reduced size of final equipment
High precision

Higher component and equipment reliability

o g kr w DN =

RoHS 2 Compliant with exemption 7C-I and Halogen free products

APPLICATION
e Power supply
e PDA

e Digital meter
e Computer

e Palmtop computers

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum ‘oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser trimmed Protective Layer

Resistive element

Marking

Primary Layer

Termination ' Alumina substrate

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Item General Specification
Series No. WF10H WF12H WFO08H WFO06H WFO04H
Size code 1210 (3226 ) | 1206 (3216) | 0805 (2125) | 0603 (1608) | 0402 (1005)

Resistance Range

10Q2 ~ 1MQ ( E96+E24 series)

Resistance Tolerance

£0.5%, £0.1%

TCR (ppm/°C) 10Q< R < 1MQ

<+ 100 ppm/°C

Max. dissipation at Tamp=70°C 12 W 1/4 W 1/8 W 1710 W 1/16W
Max. Operation Voltage (DC or RMS) 200V 200V 150V 75V 50V
Max. overload voltage (DC or RMS) 400V 400V 300V 150V 100V
Climatic category 55/155/56

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication 60115-8"
2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWYV = \/Rated Power x Resistance Value or Max. RCWYV listed above, whichever is lower.

DIMENSIONS (unit : mm)

Copyright © by Walsin Technology Corporation. | All rights reserved.

Series No. WF10H WF12H WFO08H WFO06H WFO04H
L 3.10+0.10 3.10+ 0.1 2.0+0.10 1.60+£0.10 1.00+0.05
w 2.60+0.10 1.60 £ 0.1 1.25+0.10 0.80 + 0.10 0.50£0.05
Tt 0.50+0.20 0.50+0.2 0.40+0.20 0.30 + 0.10 0.20+0.10
Tb 0.50+0.20 0.45+0.2 0.40+0.20 0.30 +0.20 0.25+0.10
T 0.55+0.10 0.65+0.15 0.5+0.15 0.45+0.15 0.35+0.05
Pratective cod
—
T 3
= : Endl temninction
it
Tt Resistive |loyer
H Ceramic sulstrad e
W l 6801 ' Profeclive cod
| L
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CATALOGUE NUMBERS

The resistors have a catalogue number starting with :

WF06 H 3742 D T L
Size code Type code Resistance code Tolerance Packaging code Termination code
H : High precision, | E96+E24: D :+0.5% T :7" Reeled L =Sn base (lead

WF10: 1210 <1% 3 significant digits followed | B : 0.1% taping free)

WF12 : 1206 by no. of zeros

WFO08 : 0805 102Q =1020

WFO06 : 0603 37.4KQ =3742

WFO04 : 0402 220Q =2200

B Reeled tape packaging: 8mm width paper taping 5,000pcs per 7” reel for 1210/1206/0805/0603,
10,000pcs per 7" reel for 0402.
MARKING
® No marking code for 0402 size.
® 3 digits marking for 0603 size:
WFxxH has same marking rule as WR £1%
Nominal resistance Description
1.E24 series 2 significant digits followed by No. of zeros .As 0603 WR06X £5%
Example
RESISTANCE 4.7Q 47Q 470Q 4K70 47K0 470K 4M70
3 digits marking 4R7 470 471 472 473 474 475
2.E96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance value.
Repeat values between E24 and E96 series, whose marking are based on the E96 CODE table.
Code z Y X A B C D E F G
Multiplier 10° 10% 10° 107 10" 107 10° 10 10° 10°
Example
RESISTANCE 1.78Q 17.8Q 178Q 1K78 17K8 178K 1M78
3 digits marking 25Y 25X 25A 25B 25C 25D 25E
3. Remark There is no marking for the items not under E24 and E96 series.

E96 CODE table:

CODE | Rvalue | CODE | R-value | CODE | R-Value | CODE | R-value | CODE | R-value | CODE | R-value | CODE | R-value | CODE | R-value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

4 digits marking (+1% : 1210,1206,0805 )

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance value. For
values below 9706 the R is used as a digit. For values of 100Q or greater, the first 3 digits are significant, and the fourth
digit indicates the number of multiple to follow.

Example

RESISTANCE 10Q 120 100Q 6800Q 47000Q 470000Q

4 digits marking 10RO 12R0 1000 6801 4702 4703
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FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E96 & E24 series for resistors with a tolerance of
+0.5%, +0.1%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.

Derating

The power that the resistor can dissipate depends on the operating temperature; see Fig.2

100 " ¥ — &
1 H ' ' } ) |
I
H H H H h | l 1
O O N
P
£
.
—

[++]
=)

o
(o]

i
o

Rated Power (%)

[ I
T T |
[ S T ! g\
R B
R T G (O = B |
5 ;i i | | | 1 | by ‘\,

0 70 125 155

]
o

S S e S —
R () P

&
&

Ambient Temperature (°C)

Figure 2. Maximum dissipation in percentage of rated power

As a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).

Electrical connection to the circuit is by individual soldering condition.

Storage and Handling Conditions:

1. Products are recommended to be used up within two years since operation date as ensured shelf life. Check
solderability in case shelf life extension is needed.

2. To store products with following condition:
Temperature :5to 40°C
Humidity :20 to 70% relative humidity
3. Caution:
a. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid.
It may cause oxdization of electrode, which easily be resulted in poor soldering.
b. To store products on the shelf and avoid exposure to moisture.

c. Don't expose products to excessive shock, vibration, direct sunlight and so on.
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SOLDERING CONDITION follows J-STD-020D

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no
leaching is 260°C for 30 seconds.

Typical examples of soldering processes that provide reliable joints without any damage are given in Fig 3

I I T T
1 1 | | I
I | 1 | |
260 : i : : \ i
5] pini =~~~ max.rampuprate=3°C/s T T T 2" T~ A== e TR T T T
: max. ramp down rate = 6°C/s : : :
217 | l : l :
I | 1 | |
1 | I 1 I
I | | | |
20F--—-———=—=——- B il sl B e e e e . st
g 1 1 1 I 1
O 1 1 1 1 1
g ' ' P
=] | : | ‘ i
S 1 1 1 I 1
(3 1 1 1 I 1
1
i : l | 1 :
10— e e - = E S e e e e T R —1
1 1 I | |
I I 1 | |
1 | 1 I |
1 | | | I
I I 1 | |
! I i ! LI
: : For SNAgCu series solder pase
| | i i i
1 | 1 1 |
25
L 30 sec min. .‘ Time
60~120 sec 60~150 sec
« 480 sec max. to Peak .‘
Fig 3. Recommended IR reflow soldering profile for
SMT process with SnAgCu series solder paste
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TEST AND REQUIREMENTS (JIS C 5201-1 : 1998)

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category
LCT/UCT/56(rated temperature range : Lower Category Temperature, Upper Category Temperature; damp
heat, long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, "Recommended basic climatic and mechanical
robustness testing procedure for electronic components" and under standard atmospheric conditions according
to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.
Relative humidity: 45% to 75%.
Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).

All soldering tests are performed with midly activated flux.

TEST PROCEDURE REQUIREMENT
DC resistance DC resistance values measured at the test voltages Within the specified tolerance
Clause 4.5 specified below :

<10Q@0.1V, <100Q@0.3V, <1KQ@1.0V, <10KQ@3V,
<100KQ@10V, <1MQ@25V, <10MQ@30V
Temperature Coefficient |Natural resistance change per change in degree centigrade. |Refer to

of Resistance(T.C.R) R, - R «10° “QUICK REFERENCE DATA”

Clause 4.8 _

Rt=1) " (opmec) .11 20°C+5°C-1°C
R1 : Resistance:at reference temperature
R2 : Resistance at test temperature

Short time overload Permanent resistance change after a 5second application AR/R max. £(0.25%+0.05Q)

(S.T.0.L) of a voltage 2.5 times RCWYV or the maximum overload

Clause 4.13 voltage specified in the ‘above list, whichever is less.

Resistance to soldering Un-mounted chips completely immersed for 10+1second in | no visible damage

heat(R.S.H) a SAC solder bath at 260 C +5°C A R/R max. £(0.25%+0.05Q2)

Clause 4.18

Solderability Un-mounted chips completely immersed for 2+0.5 second good tinning (>95% covered)

Clause 4.17 in a SAC solder bath at 235°C+5C no visible damage

Temperature cycling 30 minutes at -55°C+3°C, 2~3 minutes at 20°C+5°C-1°C, no visible damage

Clause 4.19 30 minutes at +155°C+3°C, 2~3 minutes at 20°C+5°C-1°C, |AR/R max. £(0.25%+0.05Q)
total 5 continuous cycles

Load life (endurance) 1000 +48/-0 hours, loaded with RCWYV or Vmax in chamber | AR/R max. £(1%+0.1Q)

Clause 4.25 controller 70+2°C, 1.5 hours on and 0.5 hours off

Load life in Humidity 1000 +48/-0 hours, loaded with RCWV or Vmax in humidity |AR/R max. £(1%+0.1Q)

Clause 4.24 chamber controller at 40°C+2°C and 90~95% relative

humidity, 1.5hours on and 0.5 hours off

Bending strength Resistors mounted on a 90mm glass epoxy resin AR/R max. £(0.25%+0.05Q2)
Clause 4.33 PCB(FR4); bending : 3 mm, once for 10 seconds

Adhesion Pressurizing force: 5N, Test time: 10+1sec. No remarkable damage or
Clause 4.32 removal of the terminations.
Insulation Resistance Apply the maximum overload voltage (DC) for 1minute R=10GQ

Clause 4.6

Dielectric Withstand Apply the maximum overload voltage (AC) for 1 minute No breakdown or flashover
Voltage

Clause 4.7
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PACKAGING

Paper Tape specificatio

ns (unit :mm)

__. ; ; l F 3
| s & & o =&
a | |\ ||l
- S i — h 4
ol de] 5|
Direction of feed :

Series No. A B W F E
WF10H 3.60+0.20 3.00+0.20 8.00+0.30 3.50+0.20 1.75+0.10
WF12H 3.60+0.20 2.00+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WFO08H 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WFO06H 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WF04H 1.20+0.10 0.7+0.10 8.00£0.30 3.50+0.05 1.75+0.10

Series No. P1 PO P2 oD T
WF10H 4.00+0.10 4.00+0.10 2.00+0.10 Max. 1.0
WF12H 4.00+0.10 4.00+0.10 2.00+0.10 0.65+0.1
WFO08H 4.00+0.10 4.00+0.10 2.00+0.10 ®1.50*%] 0.65+0.1
WFO06H 4.00+0.10 4.00+0.10 2.00+0.10 0.65+0.1
WF04H 2.00+0.10 4.00+0.10 2.00+£0.10 0.40+0.05

Reel dimensions
/_,-F/,-—_'_T_\_\-%“‘\\‘ [l .
f J:L\ | —i— %
-, s A 9 ol =
\ aat? / :
\ ! v
\“‘a__ : J/ i
f D
—
Symbol A B C D
(unit : mm) ®178.0+2.0 ©60.0+1.0 13.0£0.2 9.0+0.5
Taping quantity
- Chip resistors 5,000 pcs/reel for WF10H, WF12H, WFO08H, WFO6H.
- Chip resistors 10,000 pcs/reel for WF04H.
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APPROVAL SHEET

+0.5%, £0.25%, £0.1%

Thick Film High Precision Low TCR Chip
Resistors

Size 1206, 0805, 0603

RoHS 2 Compliant with exemption7C-|
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

1.

Small size and light weight

2. High precision down to 0.1%

3. Suitable for lead free soldering

4. Compatible with wave and reflow soldering

5. RoHS 2 Compliant with exemption 7C-I and Halogen free products
APPLICATION

Power supply
Digital meter, Consumer electronics, M/B

Portable electronics devices

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Tin (lead free) alloy.

Laser trimmed Protective Layer

Resistive element

Marking
Primary Layer
Termination ' Alumina substrate
Fig 1. Construction of Chip-R
Page 2 of 8 ASC_WFxxJ V02 Nov - 2024
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QUICK REFERENCE DATA
Item General Specification
Series No. WF12J WFO08J WFO06J
Size code 1206 (3216) 0805 (2125) 0603 (1608)

Resistance Range

470Q ~ 470KQ ( E96+E24 series)

Resistance Tolerance

£0.5%, +0.25%, £0.1%

*TCR (ppm/°C) <+ 25 ppm/°C

Max. dissipation at Tamp=70°C 1/4 W 1/8 W 110 W
Max. Operation Voltage (DC or RMS) 200V 150V 75V
Max. overload voltage (DC or RMS) 400V 300V 100V
Climatic category 55/155/56

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication 60115-8"
2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWYV = \/Rated Power x Resistance Value or Max. RCWYV listed above, whichever is lower
3. Please consider the resistance variance may from soldering pad/trace/amount influence, and recommend keep the

surface temperature do not exceed 105°C when operating

4. *TCR -55~+25°C is 50ppm

DIMENSIONS(unit : mm)

SeriesNo. WF12J WF08J WF06J
L 3.10£0.10 2.00£0.10 1.60 £ 0.10
w 1.60 £ 0.10 1.25+0.10 0.80 + 0.10
C 0.50£0.20 0.40+£0.20 0.30 £0:20
D 0.50£0.20 0.40+0.20 0.30£0.20
T 0.55+£0.10 0.50+£0.10 0.45+0.10
L
.L. Protective coating

T\"\ \ 1 Substrate .
= Termination
D
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CATALOGUE NUMBERS
The resistors have a catalogue number starting with :
WF06 J 3742 D T L
Size code Type code Resistance code Tolerance Packaging code Termination code
WF12 : 1206 J : High precision, Low | E96+E24: B :£0.10% T :7" Reeled L =Snbase
WFO08 : 0805 TCR 25ppm 3 significant digits followed | C : +0.25% taping 5Kpcs (lead free)
WEO06 : 0603 by no. of zeros D :+0.50% Q :10” Reeled
4700 =4700 taping 10Kpcs
3.32KQ =3321 G :13” Reeled
37.4KQ =3742 taping 20Kpcs
470KQ =4703
B MARKING
® 3 digits marking for 0603 size
Nominal resistance Description
1.E24 series 2 significant digits followed by No. of zeros .
Example
RESISTANCE 4.7Q 47Q 470Q 4K70 47K0 470K 4M70
3 digits marking 4R7 470 471 472 473 474 475
2.E96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance value.
Repeat values between E24 and E96 series, whose marking are based on the E96 CODE table.
Code 4 Y X A B C D E F G
Multiplier 10 10 10™ 10° 10" 10? 10° 10* 10° 108
Example
RESISTANCE 1.78Q 17.8Q 178Q 1K78 17K8 178K 1M78
3 digits marking 25Y 25X 25A 25B 25C 25D 25E
3. Remark There is no marking for the items not under E24 and E96 series.
E96 CODE table:

CODE | Rvalue | CODE | R-value | CODE | R-Value | CODE | R-value | CODE | R-value | CODE | R-value | CODE | R-value | CODE | R-value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

® 4 digits marking for 0805, 1206 size:

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance
value. The first 3 digits are significant, and the fourth digit indicates the number of multiple to follow.

Example
RESISTANCE 470Q 6800Q 47000Q 470000
4 digits marking 4700 6801 4702 4703
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FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E96 & E24 series for resistors with a tolerance of
+0.5%, +0.1%. The values of the E24/E96 series are in accordance with “IEC publication 60063”.

Derating

The power that the resistor can dissipate depends on the operating temperature; see Fig.2
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Ambient Temperature (°C)

Figure 2. Maximum dissipation in percentage of rated power

As a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).

Electrical connection to the circuit is by individual soldering condition.

Storage and Handling Conditions:

1. Products are recommended to be used up within two years since operation date as ensured shelf life. Check
solderability in case shelf life extension is needed.

2. To store products with following condition:
Temperature :5to 40°C
Humidity :20 to 70% relative humidity
3. Caution:
a. Don't store products in a corrosive environment such as sulfide, chloride gas, or acid.
It may cause oxdization of electrode, which easily be resulted in poor soldering.
b. To store products on the shelf and avoid exposure to moisture.

c. Don't expose products to excessive shock, vibration, direct sunlight and so on.
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SOLDERING CONDITION follows J-STD-020D

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds. The test condition for no
leaching is 260°C for 30 seconds.

Typical examples of soldering processes that provide reliable joints without any damage are given in Fig 3

Heating time

0 50 100 150 200 250 .
Typical vahes (solid bne). t(s) = E e e G
Process limirs (doted ne).  WAVE soldering, . o0 oo =n i 20
IR Reflow soldening.
)
2680 Max.480s to Peak ﬂ
245 Peak Temp. 245260 “C I

30s +=10/-0

217 (T Ramp-down, Tep~Ty, 6 °C/s max

50~150s

200
150

: 25 . i i 3 Refef J-STD-020 For Srj.-’Ag.-’(;u solder paste.
() Eﬁtr}’/ = Reflow Soldering E (Sec)

Fig 3. Recommended IR reflow soldering profile for

SMT process with SnAgCu series solder paste

Recommend Solder Pad Dimensions :

Product size W D L =
0603 0.90 1.00 3.00 7
W
0805 1.30 1.15 3.50
1206 1.80 1.30 4.70 £
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TEST AND REQUIREMENTS (JIS C 5201-1 : 1998)

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category
LCT/UCT/56(rated temperature range : Lower Category Temperature, Upper Category Temperature; damp heat,
long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, "Recommended basic climatic and mechanical
robustness testing procedure for electronic components" and under standard atmospheric conditions according
to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.
Relative humidity: 45% to 75%.
Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).

All soldering tests are performed with midly activated flux.

TEST

PROCEDURE

REQUIREMENT

DC Resistance IEC 60115-1/ JIS C 5201-1, Clause 4.5 B: +0.10%,

Measure the resistance Value. C: £0.25%

D: +0.50%

Insulation IEC 60115-1, Clause 4.6 Between termination and
Resistance Test voltage : 10015V coating must over 1000MQ
Temperature IEC 60115-1, Clause 4.8 Within the spec.
Coefficient of Natural resistance change per change in degree centigrade
R’Te::sstance R, =R 108
(TCR) R(6,~1,) (ppm/°C)

t1: 25°C~ t2 : -55°C (cold)/ +155°C (hot)
R1 : Resistance at reference temperature
R2 : Resistance at test temperature

Short Time Overload
(STOL)

IEC 60115-1, Clause 4.13

Permanent resistance change after a 5second application of a
voltage 2.5 times RCWYV or the maximum overload voltage
specified in the above list, whichever is less.

D: AR/R=+ (1.0%+0.05Q2)
B,C: AR/R<t (0.5%+0.05Q)

Solder Ability

IEC 60115-1, Clause 4.17
After immersing flux, dip in the
235x2°C molten solder bath for 3+0.5 sec.

Over 95% of termination
must be covered with
solder.

Resistance to Solder
Heat
(RSH)

IEC 60115-1, Clause 4.18
Un-mounted chips completely immersed for 10+1second in a
SAC solder bath at 260°C +5°C

AR/R=t (0.5%+0.05Q2)

Temperature Cycle

IEC 60115-1, Clause 4.19
Repeat 5 cycles as follows: -55°C (30min) —
—25°C (2~3min)—155°C (30min)—25°C (2~3min)

AR/R=t (0.5%+0.05Q2)

Load Life Humidity

IEC 60115-1, Clause 4.24

40+2°C with relative humidity 90% ~ 95%, DC
rated voltage for 1.5 hours ON 0.5 hours
OFF. Cycle repeated 1000 hours.

D: AR/R= + (1.0%+0.05Q)
B,C: AR/R= * (0.5%+0.05Q2)

Load Life EC 60115-1, Clause 4.25 D: AR/R=+ (1.0%+0.05Q)
70+2°C, DC rated voltage for 1.5 hours ON 0.5 hours OFF. B,C: AR/R=+ (0.5%+0.05Q2)
Cycle repeated 1000 hours.

Board Flex IEC 60115-1, Clause 4.33 AR/R=+ (0.5%+0.05Q2)

(Bending) Resistance change after bended on the No mechanical damage.

90mm PCB. Bending 0603.0805 3mm, 1206 2mm.

High Temperature
Exposure

MIL-STD-202 method 108
1000+48/-0 hours; without load in 155°C.

AR/R=t (1.0%+0.1Q)
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PACKAGING
Paper Tape specifications (unit :mm)
P1 PO @D
A B
'_. T [ i : f T Y
e & s & ¢ ==
= I I =] F
-4 = -4 | -4 | W
TEH - 1l © IR
., |-
A s,
Direction of feed :
Series No. A B w F E
WF12J 3.60+0.20 2.00+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WFO08J 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.2 1.75+0.10
WFO06J 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.2 1.75+0.10
Series No. P1 PO P2 oD T
WF12J 4.00+0.10 4.00+0.10 2.00£0.10 ®1.50*%% 0.80+0.1
WFO08J 4.00+0.10 4.00+0.10 2.00£0.10 ®1.50*%% 0.80+0.1
WF06J 4.00+0.10 4.00£0.10 2.00+0.10 ®1.50*%% 0.65+0.1
Reel dimensions
/’ff?__hﬁ"x ' i
y \
|' fL\ \ l—=
g e Q] o
n\\ et ] ¥
< J/ i
f D
e
Product size Reel Taping quantity A B C D
1206 7 5K ®178.0+2.0 @®60.0+1.0 13.0+0.2 9.0+0.5
0805 10” 10K ®254.0+2.0 ®100.0+1.0 13.0+0.2 9.0+0.5
0603
13” 20K ®330.0+2.0 ®100.0+1.0 13.0+0.2 9.0+0.5
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WF12K, WF08K, WF06K, WF04K
1+1.0%, 0.5%, £0.25%, +0.1%

Thick Film TC50
High Precision Thick Film chip resistors

Size 1206, 0805, 0603, 0402
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FEATURE

o R~ D

SMD Thick film resistor

High reliability and stability

High performance of TCR: 50 ppm/K
High precision

RoHS compliant & Lead free

APPLICATION

Medical equipment
Measuring instrument
Communication device
Computer

Printer

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive layer that is applied to the top surface of the substrate. The
composition of the resistive layer is adjusted to give the approximate resistance required and the value is
trimmed to nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
environmental soldering issue, the outer layer of these end terminations is a Lead-free solder .

Laser trimmed Protective Layer

Resistive element

Marking

Primnary Layer

Termination ] _ . Alumina substrate

Fig 1. Construction of Chip-R WFxxK
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QUICK REFERENCE DATA

Item General Specification

Series No. WF12K WFO08K WFO06K WF04K
Size code 1206 ( 3216 ) 0805 (2012) 0603 ( 1608 ) 0402 ( 1005)
Resistance Tolerance £1.0%, £0.5%, £0.25%, £0.1%
Resistance Range 10QQ ~ 1MQ 100Q ~ 1MQ

(E24 +E96) (E24 +E96)

TCR (ppm/°C) >10R: 50
1-10R: £100

Max. dissipation at Tamp=70°C 1/4W 1/8W 1/10W 1/16W
Max. Operation Voltage (DC or RMS) 200V 150V 50V 50V
Max. Overload Voltage (DC or RMS) 400V 300V 100V 100V
Operation temperature -55~+155'C

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication
60115-8”

2. Max. Operation Voltage : So called RCWYV (Rated Continuous Working Voltage) is determined by

RCWV = /RatedPower x Resistance Valueor Max. RCWYV listed above, whichever is lower.

DIMENSIONS(unit : mm)

Type WF12K WF08K WF06K WF04K
L 3.10+0.10 2.00+0.10 1.60 £ 0.10 1.00 £ 0.05
w 1.60 £ 0.10 1.25+0.10 0.80 £0.10 0.50 £ 0.05
A 0.50 + 0.20 0.40 £ 0.20 0.30£0.10 0.20£0.10
B 0.45+0.20 0.40 £0.20 0.30 £ 0.15 0.25+0.10
t 0.60 + 0.15 0.50 £ 0.15 0.45+0.10 0.35+0.05
Protective coat
A e—
ty L ]
End termination
&
’<A >‘ Resistive layer
Ceramic Substrate
W
L L
>
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MARKING
®  3-digits marking for 0603 size

WFxxK has same marking rule as commodity +1%.
3-digits marking (+1% : 0603)

Nominal resistance Description

1.E-24 series As 0603 WR06X +5%.

2.E-96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance
value :

Y=10?, Xx=10" > A=10° » B=10" » C=10? » D=10°» E=10* » F=10°
EX: 17.8Q=25X- 178()=25A - 1K78 =25B
17K8=25C » 178K=25D > 1M78=25E

3. Remark There is no marking for the items are not under E-24 and E-96 series

CODE [R_value| CODE |R_value| CODE [R_Value| CODE |R_value| CODE |R_value| CODE |R_value| CODE |R_value| CODE [R_value

01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750

02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768

03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787

04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806

05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825

06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845

07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866

08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887

09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909

10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931

11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953

12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

®  4-digits marking for 1206, 0805 size

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance
value of E24+E96. For values below 9706 the R is used as a digit. For values of 100Q or greater, the first 3
digits are significant, the fourth digit indicates the number of multiple to follow.

Example
RESISTANCE 10Q 120 100Q 6800Q 47000Q
4-digits marking 10RO 12R0 1000 6801 4702

®  No marking code for 0402 size
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FUNCTIONAL DESCRIPTION

Product characterization

Standard values of nominal resistance are taken from the E24 & E96 series for resistors with a tolerance of
+1.0%, +£0.5%, +0.25%, +0.1%. The values of the E24/E96 series are in accordance with “IEC publication
60063”.

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
Ll TR T
=g £ 1 o 4 | A VI
5 & Lol il et L L
g - T TN T
( i ] [] 1 [} ] ] I I
[ I A S B .
T 4 bl Gl I |
o F 4 i N : \ W
8] A R B T U
o R S R B T R
20 e S L| R il SEEELLE
i ; | I 1 1 1. W
0 70 125

Ambient Temperature °C)

Figure 2. Maximum dissipation in percentage of rated power

As a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.

The end terminations guarantee a reliable contact.
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SOLDERING CONDITION

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 2 seconds within lead-free solder bath. The

test condition for no leaching is 260°C for 30 seconds. Typical examples of soldering processes that provide
reliable joints without any damage are given in Fig 3.

300

@)

g | _260°C e
Q2804 _245°C e R
=5 i

o i ;

5 B T T, ., e
=]

S oot

o) 180°C .

Q L180C e 4 A N -
5

= 180T 30

Typically 40 sec -

Profile for Sn/Pb 63/37
Profile for Lead free application

0 60 120 180 240
Time (Sec.)

CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

WF08 K XXXX D T L

Size code Type code Resistance code Tolerance Packaging Termination
WF12: 1206 TCR 50ppm E24 +E192: F o +1.0% code code
WF08: 0805 R is first code followed by D : +0.5% LA L : lead free
WF06: 0603 3 significant digits. C: +0.25% G- 13" reel
WFO04: 0402 E24: 39R0=>39R0 B :+0.1%

820R =>8200

E96: 49R9 =>49R9
499R =>4990

1. Reeled tape packaging: 8mm width paper taping.
for WF12, WF08, WFO06, 5,000pcs/ 7” reel; 20kpcs/ 13” reel
for WF04, 10,000pcs/ 7” reel ; 70kpcs/ 13” reel
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TEST AND REQUIREMENTS(JIS C 5201-1 : 1998)

TEST

PROCEDURE

REQUIREMENT

Resistor

DC resistance
Clause 4.5

DC resistance values measured
<10Q@0.1V, <100Q@0.3V, <1KQ@1.0V,

<10KQ@3V, <100KQ@10V,<1MQ@25V,
<10MQ@30V

Within the specified tolerance

Temperature
Coefficient of
Resistance(T.C.R)

Clause 4.8

Natural resistance change per change in degree
centigrade.

Rz _Rl
Rl(tZ _tl)

R1 : Resistance at reference temperature

x10° (ppm/°C)

R, : Resistance at test temperature
t1:20°C+5°C-1°C

Refer to “QUICK REFERENCE DATA”

Short time overload

Permanent resistance change after a 5second

AR/R max. £(0.5%+0.050)

(8.T.0.L) appl_ication of a voltage 2.5 timg_s RQWV or the

Clause 4.13 E?,X\I/v?ijcmec\)/\é?Ef?edss\{onage specified in the above

hR::ti(SI;ég(_:li)to soldering $8§T§;cn§ﬁg . (;hg):C Sc;crg;elgilr)l/ y ir;g(]ﬁcrs%docfor no visible damage

Clause 4.18 B N A R/R max. £(0.25%+0.05Q)
Solderability Un-mounted chips completely immersed for 2+0.5 | good tinning (>95% covered)
Clause 4.17 second in a SAC solder bath at 235°C+5°C no visible damage

Temperature cycling
Clause 4.19

30 minutes at -55°C+3°C, 2~3 minutes at
20°C+5°C-1°C, 30 minutes at +125°C+3°C,
2~3 minutes at 20°C+5°C-1°C, total 5
continuous cycles

no visible damage

AR/R max. +(0.5%+0.05Q)

Load life (endurance)

70+2°C, 1000 hours, loaded with RCWV or

AR/R max. £(1.0%+0.05Q)

90~95% relative humidity, 1.5hours on and 0.5
hours off

Clause 4.25 Vmax,1.5 hours on and 0.5 hours off
Load life in Humidity 1000 hours, at rated continuous working voltage in | AR/R max. +(1.0%+0.05Q)
Clause 4.24 humidity chamber controller at 40°C+2°C and

Bending strength

Resistors mounted on a 90mm glass epoxy resin

AR/R max. £(0.5%+0.050Q)

Clause 4.33 PCB(FR4); bending : 3 mm, once for 10 seconds.
Adhision Pressurizing force: 5N, Test time: 10+1sec. No remarkable damage or removal of the
Clause 4.32 terminations.

Insulation Resistance

Apply the maximum overload voltage (DC) for
1minute

R=10GQ

Clause 4.6

Dielectric Withstand Apply the maximum overload voltage (AC) for 1 |No breakdown or flashover
Voltage minute

Clause 4.7
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PACKAGING

Paper Tape specifications (unit :mm)

# (= 1
—

A

F PO

@D

—p <B
Series No. A B w D E
WF12 3.60+0.20 2.00+0.20 8.00+0.30 3.50+0.20 1.75+0.10
WF08 2.4040.20 1.65+0.20 8.00+0.30 3.50+0.20 1.75+0.10
WF06 1.90+0.20 1.10+0.20 8.00+0.30 3.50+0.20 1.75+0.10
WF04 1.20+0.10 0.7+0.10 8.00+0.20 3.50+0.05 1.75+0.10
Series No. F PO oD T
WF12 4.00+0.1 4.004+0.1 0.1 Max. 1.
00£0.10 00£0.10 ®1.50'% ax. 1.0
WF 4.004+0.1 4.0040.1 0.1 Max. 1.
08 00+0.10 00£0.10 ®1.50'% ax. 1.0
WF 4.00+0.1 4.004+0.1 0.1 .65+0.
06 00+0.10 00£0.10 ®1.50'% 0.65:0.05
WF04 2.00+0.10 4.00+0.10 ®1.50°3] 0.40+0.05

Reel dimensions

Symbol A B C D
7" reel ®178.0+2.0 ©60.0£1.0 13.0+£0.2 9.0+0.5
13" reel ®330.0+2.0 ®100.0+1.0 13.0+0.2 9.0+£0.5

Taping quantity
- Chipresistors 5,000 pcs per 7” reel; 20,000 pcs per 13: reel ( WF12, WF08, WFO06 )
- Chip resistors 10,000 pcs per 7” reel; 70,000 pcs per 13" reel ( WF04 )
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WALSIN TECHNOLOGY CORPORATION PSA

Approval sheet
Distributeur : JBG-METAFIX

APPROVAL SHEET
WFxxL J

Thick Film Power Chip Resistor
Wide Termination
Size 0612, 1225

Automotive AEC Q200 Compliant
RoHS 2 Compliant with exemption 7C-|
Halogen free

*Contents in this sheet are subject to change without prior notice.
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FEATURE

High power rating to 2W and compact size
High reliability and high precision (1%)
Compatible with wave and reflow soldering
Suitable for lead free soldering

Automotive AEC-Q200 compliant
RoHS 2 compliant with exemption 7C-I and Halogen free products

2 e

APPLICATION

e Power supply

e Industry controller

o Digital meter, Consumer electronics, M/B
e LED Lighting

e Automotive devices

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum.oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
nominated value within tolerance which controlled by laser trimming of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added at
longer sides. For ease of soldering the outer layer of these end terminations is Tin (lead free) alloy.

L »

Bottom

Fig 1. Construction of Chip-R
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QUICK REFERENCE DATA

Type Size | Rating | Max. Max. Resistance | Temperature Resistance Standard
at 70°C | Work | Overload | Tolerance Coefficient Min. Max. Resistance
(W) V) V) (ppm/C) Q) Q) Values
+1%(F) +200 1 4.64 E24/E96
+1%(F) +100 4.7 1™ E24/E96
WF25L | 1225 2W 200V 400V
+5%(J) 1200 1 4.3 E24
+5%(J) +100 4.7 ™ E24
+1%(F) +200 1 4.64 E24/E96
+1%(F) +100 4.7 ™ E24/E96
WF12L | 0612 1w 200V 400V
+5%(J) 1200 1 4.3 E24
+5%(J) +100 4.7 ™ E24

Note:

(i) E = VP*R or Max. Working Voltage whichever is lower.

(ii) E : Working Voltage(V) » P : Rated Power (W) » R :‘Resistance Value(Q)

(iii) Solder-pad and trace size influences should be evaluated, and board surface temperature
should keep not exceed 105°C when working

MECHANICAL DATA

Bottom
Unit : mm
Type L W C D T
WF25L 3.10+0.20 6.30+0.20 0.45+0.20 0.75+0.20 0.60+0.15
WF12L 1.60+0.20 3.204£0.20 0.25+0.20 0.40+0.20 0.60+0.15
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Approval sheet

MARKING

Each resistor is marked with a four-digit code on the protective coating to designate the nominal resistance value

Example : 1000 — 100 x 10° = 100Q
Example : 4R70 — 4.7 x 10°=4.7Q

FUNCTIONAL DESCRIPTION

Derating curve

The power that the resistor can dissipate depends on the operating temperature.

1009 |\
80%6 N
P~ ‘\
=
S 60% \\
S
% 40%
20% \\
0% I I
-55 0O 20 40 70 100 125 155
Ambient Temperature (°C)
CATALOGUE NUMBERS
The resistors have a catalogue number starting with
WF12 L 10RO F T L J
Size code Type code Resistance code Tolerance | Packaging code Termination code | Special code
WF25:1225 | L: wide +5%, J 5% T :7"reeledintape | L =Snbase J = AEC-Q200
termination . lead free compliant
WF12: 0612 E24: 2 significant digits F:+1% Q: 10" Reeled taping ( ) P
followed by no. of zeros s .
and a blank G: 13” Reeled taping
2200 = 221_
(“_” means a blank)
+1%,
E24+E96: 3 significant digits
followed by no. of zeros
E24:102Q =1020
E96: 37.4KQ = 3742
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MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by
automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).
Electrical connection to the circuit is by individual soldering condition.

The end terminations guarantee a reliable contact.

SOLDERING CONDITION

The robust construction of chip resistors allows them to be completely immersed in a solder bath of 260°C for 10
seconds. Therefore, it is possible to mount Surface Mount Resistors on one side of a PCB and other discrete
components on the reverse (mixed PCBs).

Surface Mount Resistors are tested for solderability at 235°C during 3 seconds. The test condition for no

leaching is 260°C for 30 seconds. Typical examples of soldering processes that provide reliable joints without
any damage are given in Fig 3.

T T
(¥ (© Peak : Less than 245
2504 250 -———————
30T
2004
. 1800 Pre Heating Zone
1504 1507
150 § —- - =< -3--
1004 -
100 00305 10~13s
504 Solding Zone
0 0 Heating time
0 50 100 150 200 250 .
Typical vakues (solid line). t(s) : . a =
s s (e e, WAVE sildesing 0 50 100 150 200 2350 t()
IR Reflow soldening.
Peak Temp. 245~260 i I
R e -
i | 30s +10G/-0 i
; BO~150s : :
IRamp-up 3 Eis max. |

E0-~120s ;

e

TTiRampodewn T 6 Es max. |

o Wi Eoky > _ Reflow Soldering | (seq)
Fig 3. Infrared soldering profile for Chip Resistors
Page 5 of 9 ASC_WFxxL_J_AUTO_V01 Nov - 2023

Copyright © by Walsin Technology Corporation. | All rights reserved.



PASSIVE SYSTEM ALLIANCE
WALSIN TECHNOLOGY CORPORATION

rPSA

Approval sheet

TEST AND REQUIREMENTS ( AEC Q200 )

Test Specification Refer Methods
(AEC-Q200. IEC 60115)
DC Resistance J 5% AEC-Q200 TABLE 7.1
F:+1% IEC 60115-1/ JIS C 5201-1, Clause 4.5

Measure the resistance Value.

High Temperature J 1 AR= +(3%+0.1Q)

AEC-Q200 TABLE 7.3
1000 hrs. @ T=155C. Unpowered.
Measure at 24 +2 hours after test end.

Exposure F: AR=Z £(1%+0.1Q)
(Storage)

Temperature J 1 AR= +(1%+0.05Q)
Cycling F : AR= £(0.5%+0.05Q)

No mechanical damage.

AEC-Q200 TABLE 7.4
1000 Cycles (-55°C to +125°C). Measure at 24+2
hours after test end.

Moisture
Resistance

J: AR= +(1%+0.05Q)
F : AR< +(0.5%+0.05Q)

AEC-Q200 TABLE 7.6
Test 65C/80~100%RH/10Cycles. Measure at
24+2 hours after test end. (24hrs/cycle).

«

Biased Humidity I AR= £(3%+0.1Q)

F: AR< (1%+0.1Q)

AEC-Q200 TABLE 7.7
1000.hours 85°C/85%RH, 10% of operating power.
Measure at 24 +2 hours after test end.

«

Operational Life : AR= £(3%+0.1Q)

F: AR< +(1%+0.1Q)

AEC-Q200 TABLE 7.8
Test 1000hr @ TA=125C at specified rated power.
Measurement at 24+2 hours after test end.

External Visual No visual damage and refer

marking code,

AEC-Q200 TABLE 7.9
Inspect appearance, marking and workmanship.

Physical Within the spec. AEC-Q200 TABLE 7.10

Dimension Verify physical dimensions to the applicable
device detail specification.

Mechanical Within product specification AEC-Q200 TABLE 7.13

Shock tolerance and no visible Test Peak value: 100g's, Wave: Half-sine,

damage. Duration: 6ms, Velocity: 12.3ft/sec.

Vibration No mechanical damage. AEC-Q200 TABLE 7.14
5 g's for 20 min., 12 cycles each of 3 orientations.
Test from 10-2000 Hz.

Resistance J 1 AR= +(1%+0.05Q) AEC-Q200 TABLE 7.15

to Solder Heat F : AR= +(0.5%+0.05Q)

No mechanical damage.

Solder dipping @ 260°C+5°C for 10sec.t1sec.
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Test

Specification

Refer Methods
(AEC-Q200. IEC 60115)

Thermal Shock

J 1 AR= +(1%+0.05Q)
F : AR= %(0.5%+0.05Q)
No mechanical damage.

AEC-Q200 TABLE 7.16
-55 to 155°C, dwell time 15min. Max transfer time
20sec, 300cycles.

ESD AR= +5% AEC-Q200-002
No mechanical damage. Test contact min. 2KV.
Solder Ability Over 95% of termination AEC-Q200 TABLE 7.18
must be covered with solder. a)Baking 155°C 4H, dipping 235°C 5s
b)Steam 1H, dipping 215°C 5s
c)Steam 1H, dipping 260°C 7s
Flammability Refer UL-94. AEC-Q200 TABLE 7.20
UL-94 V-0 or V-1 are acceptable.
Board Flex J 1 AR= +(1%+0.05Q) AEC-Q200 TABLE 7.21
F : AR= £(0.5%+0.05Q) Bending 2mm.
No mechanical damage.
Terminal No mechanical damage AEC-Q200 TABLE 7.22
Strength Force 1.8 Kg for 60 seconds.
Short Time J ¢ AR = (2%+0.5mQ) |IEC 60115-1, Clause 4.13
Overload F: AR=< +(1%+0.5mQ) 5 x Rated power for 5 seconds
Temperature TCR within the spec. IEC 60115-1, Clause 4.8
Coefficient (ppm/C) Test temperature : (T1)25C~(T2)+155C

of Resistance

TCR(ppm/C) = (Ry-R1)/Ryx1 [ (To-T)x10°
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PACKAGING

Peel Strength of Top Cover Tape
The peel speed shall be about 300 mm/min
The peel force of top cover tape shall between 0.1 to 0.7N

Top Cover Tape

165 ~180
/ ™ 0.1N~0.7N
i
1 I [T [T [T L1 | |1 |1 L1 |1 [ ]
Tape Packaging Dimensions
e P2 PO
ey —r —— ——-_1—r:_--
L) W T
i} Yy Y I | M Y /+\ /+\ L ."l
o7 O 0|00 O|9 O 4 Py
|f'| -l- [LI_T Illll
= / i :
| s AL | + + _________ I /
| | /
T In'
i 4 {
unit:mm
Size A B w F E P1 P2 PO D
0612 | 2.00£0.20 | 3.60+0.20 | 8.00+0.30 | 3.50+0.05 | 1.75+0.10 | 4.00£0.10 | 2.004£0.05 | 4.00+0.10 | 1.50+0.10/-0
1225 | 3.504£0.20 | 6.70+0.20 {12.00+0.30| 5.50+0.05 | 1.75+0.10 | 4.00£0.10 | 2.00+0.05 | 4.00+0.10 | 1.50+0.10/-0
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Reel dimensions

unit:mm

Packaging

Qty A N C D B G T

Size

5kpcs/Reel 178.0+2.0 60.0£0.5 13.0£0.5/ " {20(Min.) |2.0£0.5 |[10.0#1.5 |14.9max.

0612 |10kpcs/Reel [254.0+2.0 |100.0£1.0 [13.5£0.5 [20(Min:) |2.0£0.5 (10.0£1.5 |14.9max.

20kpcs/Reel  |330.0£2.0 (100.0+1.0  |13.5£0.5  |20(Min.)  [2.0+0.5 |10.0x1.5 |14.9max.

4kpcs/Reel 178.0+£2.0 60.0£0.5 13.0£0.5 |20(Min.) |2.0£0.5 |[13.8#1.5 |16.7max.

1225 8kpcs/Reel 254.0+2.0 |100.0+0.5 |13.5+0.5 |20(Min.) |2.0£0.5 |13.8+1.5 |20.0max.

16kpcs/Reel  |330.0£2.0 - [100.0+1.0. . |13.5£0.5 .|20(Min.) |2.0+0.5 |13.8%1.5 |20.0max.

Storage &. Handling
Products are recommended to be used up within one year as ensured shelf life.

Check solder ability in case shelf life extension is needed.
To store products with following condition:
Temperature:5 to 40°C ; Humidity: 20 to 70% relative humidity.

Precaution for use :

The AEC-Q200 series resistors is mainly used on general automotive equipment without safety considerations. Please
contact our company in advanced if you intend to use resistor for designing the equipment which may damage itself and
the safety of third party. If necessary, please consider to add the protect circuit in devising process and obtaining fully
safety evaluation. The contents of the acknowledgment is only used for our parent company, marketing subsidiaries and
official marketing agents who purchase our products. Not applicable for the other nonofficial channels.

% All product specification and data are subject to change without notice
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