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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

1. SEE (scope)

L1 EHTAATFTAEFHILH ~ Jopd 2 EFEER TCR SIIEERE R HH UR %51

This specification applies to Low resistance of Low TCR High power thick film chip resistors which meet

requirements of Pb free and halogen free.

1.2 ANTEIHI T muta iy A AN AR TCH » AT HHE AV h YT & RoHS #4523

There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS

exemption.

1.3 {ESRE(REYTCR » &%
Low temperature coefficient High power

2. IS (part number) :
0805 1/4W 1% 68m¢(2

URO0805F4R068G
UR. 0805 F 4 RO68 G
L l l l l
Z R (Type) Rt (Size) | | A% HE T2 [SEREEN AT
UR: {&FHAE TC 0402 Tolerance Rated Power Resistance value | |Packing Code
ERRIESE Y 0603 F=£1% 1=1W +5% G=reel (H3)
Fi HEFH 0805 J=15% 2=1/2W <100mQ(A ) V=bulk CHUED
(Low resistance 1206 3=1/3W(for 0805) R050=50mQ S= Double Standard
of Low TCR 2010 3= 3/4W R068=68mQ Quantity (H 5%
High power thick 2512 4= 1/4W =100mQ AL )
film chip 8=1/8W O0R10=100mQ
resistors) +1%:
<100mQ(F %)
R050=50 mQ
R068=68mQ
=100mQ(%)
R100=100m€
2 SRR - 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

3. HPH AR ~Marking on the Resistor's Body):

¥ 0402 AR, AAE T FASFRR.

For 0402 size, no marking on the body due to the small

size of the resistor

==y
A5

% 0603 RTHI™7 e, U=F400R, AR %

107, Ja AL R BEAE B R

For 0603 size, use three digitals to declare resistance.
The first letter 'R* denotes 10”, The other two digitals

declare resistance.

068=0R068=0.068
R10=0R100=0.100€2

% 0003 PAERSFR=dh, DAY FASbeas, SH—0AriE9R

For107 0 J5 = AR AR 1A Ry

The size larger than 0603, use four digitals to declare
resistance. The first letter 'R’ denotes 107, The other

three digitals declare resistance.

R068
R100

R068=0R068=0.068 @
R100=0R100=0.100 €

R-value 0805 A& 0603Code | R-value 0805 M£ 0603Code | R-value 0805 M £ 0603Code
Code Code Code
10mQ R010 010 100mQ R100 R10 360mQ R360 R36
15mQ R015 015 110mQ R110 R11 390mQ R390 R39
20mQ R020 020 120mQ R120 R12 400mQ R400 R40
25mQ R025 025 130mg R130 R13 430mQ R430 R43
30mg R030 030 150m R150 R15 470mQ R470 R47
40mQ R040 040 160mQ R160 R16 500mQ R500 R50
50mQ R050 050 180mQ R180 R18 510mQ R510 R51
56mQ R056 056 200mQ R200 R20 560mQ R560 R56
62mQ R062 062 220mQ R220 R22 620mQ R620 R62
68mQ R068 068 240mQ R240 R24 680mQ R680 R68
75mQ R0O75 075 270mQ R270 R27 750mQ R750 R75
82mQ R082 082 300mQ R300 R30 820mQ R820 R82
91mQ R091 091 330mQ R330 R33 910mQ R910 R91

SCRRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

4. R~ (dimension) :

. R068 IIE Fj
dimension L §
BAL (unit) : mm
5] (Type) L W T E e
UR0402 1.00£0.05 0.50%0.05 0.3020.05 0.15+0.10 0.20+0.10
UR0603 1.60£0.10 0.80%0.10 0.45%0.10 0.25%0.20 0.30%0.20
URO0805 2.00£0.15 1.25%0.15 0.50%0.10 0.35%0.20 0.40%0.20
UR1206 3.10£0.15 1.60£0.15 0.55%0.10 0.45%0.25 0.40%0.25
UR2010 5.00£0.20 2.50£0.20 0.55%0.15 0.65%0.25 0.50%0.25
UR2512 6.25%0.20 3.10£0.20 0.55%0.15 0.85%0.25 0.9510.25

5. ThERZEFRIZ ( Derating Curve) :
100 20
o N\
ze \

k. 40.
(%) 155
20.
0L
-55 20 40 60 80 100 120 140 160.

BRBE(T).

TAEERETER (Operating Temperature Range) © -55C~+155C;
fi#FEZ{E (storage condition ) @ 5~307C, 30~75%RH.

4 SCRRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

6.E8fH 45 (Construction ) -

Marking

Cuter Protective layer
Inner protective layer
Resistive layer

Conductive layer

Side conductive layer

Mi plating layer

—— Sn plating layer

\ Ceramic Substrate

No. gt FEM R
construction Major material
1 Wi BEHEAR =AM
Ceramic substrate Al203
2 AR i
Conductive layer Ag
3 ] e BG4
Side conductive layer NiCr
4 PHAK = AAMET
Resistive layer RuO2 + glass
5 NIRRT Z BT
Inner protective layer Glass
6 MR W E M NG
Outer Protective layer Epoxy
7 - INEM
Marking Epoxy
8 B B
N1 plating layer N1
9 Bk EL
Sn plating layer Matte Tin

SCRRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

7. BE{EYER (resistance range) :

S EREL

5| B {6 i
Type Resistance Range T.CR Tolerance
P g (PPM/C)
URGAD 0.024Q2~0.02712 500
0.030€2~0.910Q2 100
0.010Q~0.02712 300
URO0603 0.030€2~0.0432 200
0.047€2~0.910Q2 100
URGSOS 0.01092~0.043Q2 250 %)
~ + -7
0.047€2~0.910Q2 7100 5%(7J)
UR1206 0.01002~0.043Q2 200
0.047Q~0.910Q2 100
UR2010 0.010€2~0.0302 250
0.03302~0.910Q2 100
URS12 0.010€2~0.0302 250
0.03302~0.910Q2 100
8. HS% M (Electrical Characteristics):
HIH] Type UR0402 | UR0603 URO0805 UR1206 | UR2010 | UR2512
f{ VE Dy 1/8W 1/4W 1/4W 13W 12W 3/4W W
ated power
AN TAEER
Max Working Current 2.28A 5.00A 5.00A 5.77A 7.07A 8.66A 10.00A
SN =LCIE=M
Max Overload Current 5.71A 12.50A | 12.50A | 14.43A | 17.68A | 21.65A | 25.00A
Ha 20 &
Dielectric Withstanding Voltage 150V 220V 430V 430V 570V 710V 710V

#F (remark) :
% BIEHMRITE /AT (The rated current is calculated by the following formula)

I= JP/R
[ FEHES (Rated current) (A)
P : ZEINZE (Rated Power ) (W)

6 SCRRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

R : HfHFH{E (Resistance ) (ohm)
WA R H AR A PR A SR TAE IR - MR A6 e R A O 0 E L RE AV RIUE B

In case the value calculated by the formula exceed the maximum working current as above table 8, the

maximum working current shall be regarded as rated current.

9. M:gE(Performance Specifications)

N HiAZ M54
Item Specification Limits Test Methods
[ L S8 7 IHHTESR JIS C 5201 4.8
Temperature Coefficient
=t /0 95%EFH_E 4% (Min 95% coverage) JIS C 5201 4.17
Solderability
“a 2 i fH >10G (2 JISC 5201 4.6
Insulation resistance
#2100t & T ZE ~ Rl s u] WAL R JIS C 5201 4.7

Dielectric withstanding voltage

No evidence of flashover, mechanical damage

arcing or insulation breakdown

LN EIFaRyAb )
Short-time overload

+(2.0% +0.001 Q) Max (FrK)

JIS C 5201 4.13

25 +(2.0% +0.001 Q) Max (k) JIS C 5201 4.33
Terminal bending

TR +(1.0% +0.001 Q) Max (FzK) JIS C 5201 4.18
Resist to soldering heat

Tfai iy 1(3.0% +0.001 Q) Max (52 K) JIS C 5201 4.25.1
Load life

M Y +(2.0% +0.001 Q) Max (FzK) JIS C 5201 4.24
Humidity

SRTETE 1(2.0% +0.001 Q) Max (5 X) JIS C 5201 4.19
Temperature cycling

TR ERS 1(2.0% +0.001 Q) Max (5 X) MIL-STD-202
Moisture Resistance METHOD 106
R AEAT 1(1.0% +0.001 Q) Max (5 K) MIL-STD-202
High Temperature METHOD 108
Exposure(Storage)

SCRRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

10. AEEHHE (Tapping Specification)
10.1 BT (reel dimension)

T A B C F W
Dimensions

UROAO2 |y | 178420 60.0+1.0 13,5405 11.4£0.1 9.00+0.3
UR0603

URO0S0S

URlooe | Inch | 700840079 | 236240039 | 053120020 | 044920039 | 035420012
Urgolg | mm | 178820 60.0%1.0 13.540.5 15,4410 13,0403
URBIZ | pen | 700820079 | 236240039 | 053130020 | 0.606£0.039 | 0.512+0.012

¥ & (Remark) : (1) 0402 &4 10,000 pes
0402 Quantity per Reel 10,000 pcs/Reel
(2) 2010/2512 &4 4,000 pcs
2010/2512 Quantity per Reel 4,000 pcs/Reel
(3) 0603/0805/1206/%% 5,000pcs
0603/0805/1206/ Quantity per Reel 5,000 pcs/Reel

A
Reel Q 0

Standard Quantity per Reel
5,000 pcs/Reel

oC]

o
oA

|
Wl

8 SCRRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

10.2 BE R~ (packing dimension)

176 £0.1
(0.080 £0.004)

Unit: mm

Dimensions A B D F PO P1 P2 W T
UR0402 | 0.65+0.10 | 1.1540.10 | 1.50% 8:(1) 3.50%0.05 | 4.0020.10 | 2.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.42£0.07
UR0603 | 1.10£0.10 | 1.90£0.10 | 1.50% 8%, 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.0020.05 | 8.00£0.20 | 0.60+0.07
URO0805 | 1.65%0.20 | 2.40%0.20 | 1.50% 8:(1) 3.5020.05 | 4.0010.10 | 4.00£0.10 | 2.0020.05 | 8.00£0.20 | 0.7510.07
URI1206 | 2.00£0.20 | 3.60£0.20 | 1.50* 8:(1) 3.50%0.05 | 4.00%0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.75%0.07
UR2010 | 2.90+0.10 | 5.3040.10 | 1.50% 8;6 5.50%0.05 | 4.0020.10 | 4.00£0.10 | 2.00£0.05 | 12.0+0.10 | 1.0X0.07
UR2512 | 3.40%0.10 | 6.60%£0.10 | 1.50% 8%, 5.50%0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 12.0£0.10 | 1.0£0.07

SCRRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

11BN (Reliability Test Methods)

A RS
Item Test Conditions

HRIEEN A

Temperature Coefficient

TCR= (R-Ro) / (t-to) Ro X10° (ppm)
Ro FELPHAE 2= I T I BHAE (resistance at room temperature)
R HEBHAE 125°CE-55C T HIBEAE (resistance at 125C or -557C)
to % ¥k (room temperature)
t WHARWEE (test temperature 125°C or -55°C)

IR WBRERFRNG Y, S IriR g 24555°C, WFE] 2~3 fb

Solderability Dip the terminal in a flux and then dip into a soldering bath at 245+5°C
for 2~3sec.

“n 2 FE R L B A A B s KB CAE R 60£5 #Ja, ME 4Pt

Insulation resistance

Applied the maximum DC working voltage on the center of body for 60
=+ 5seconds. Then measure insulation resistance

R )RS

Dielectric withstanding voltage

P B A A s K 1 TAE HL R 60£5 5
Applied the maximum DC working voltage on the center of body for 60
=+ 5seconds.

LN EIFaRyAb )
Short-time overload

Tn#k 2.5 FERAIE DhA, W] 5 FD a0 & e A s i BEAE AR A %
Applied 2.5 times of rated power for 5 second. Measure the variation of
resistance.

R-Ri
R 100------ (%)

R1 =155 77 FHAE (resistance before test)
R2 =14 J5 BEAH (resistance after test)

AR%=

PURH IR
Resist to soldering heat

WEREFERNG I, iRz 26025°C, BTE 1020.5 70, W&
L D O] ER =R Y A s

Dip the terminal in a flux and then dip into a soldering bath at 260£5°C
for 10£0.5sec. Measure the variation of resistance.

Rif 100 (%)

R1 =15 A7 FHAE (resistance before test)
R2 =14 J5 BFEAH (resistance after test)

AR%=

10 SCRGRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

RES 2% A
Item Test Conditions
I Eeh P, LR R A I O b AT 2 4 S 9 ORFFINFTE] 2021 72, 1206(7%) LA
Terminal bending FHRSFE 5% mm; 1206 PA_EFRSFE T 2% omm; R
IPERERI R A

Specimen shall be mounted on test board, then bend the board and
maintained for 20£1s. the distance of bending is 5**/omm for resistors
+0.2

which size no larger than 1206 or 2" “/omm which size larger than 1206.
Measure the variation of resistance.

AR Ctest board) £k Gig)
|. iflil | | W10 1 Unit : mmi
W ’_‘
L
| | H Ri70 |
100 1.610.2 nm
specimen testing printed
=Y \ circuit hoard
| — biEe ]
I ‘ supporting jig
AR
L |
45+2| 4512

20 Unit : mm

1.6

Distance of Bending

B B 3

Testing printed
circuit board

£ ] B ES AR

AR%-= R;RI #7100 (%)
1

R1 =156 717 PEAE (resistance before test)
R2 =156 5 PEAE (resistance after test)

11 SCRGRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

A RS
Item Test Conditions
HLRE AN IRAE H, IR 7022°C, @HAUE IR 1000 o /N,

DALGI=ETs
Load life =356 BT 5 BEAE AL,

Put the specimen in a chamber at 70£2°C temperature, and applied rated
Power for 1000 */oH. Measure the variation of resistance.

Re-R:
AR%= R,

R1 =155 77 FHAE (resistance before test)
R2 =14 J5 BEAH (resistance after test)

#100------ (%)

L BESN B TE VR AR, R 4012°C 5 1 90~95 %RH; I HL A E )
2 1.5 /N, WrEs 0.5 /N B AR E B e 2 AR TE] 1000 0 2N
8 AT 5 PHAE AR 2R

Put the specimen in a chamber at 40£2°C temperature and 90~95%
relative humidity, then applied rated Power forl.5H and rested for 0.5H
repeatedly till total test time is 1000 /0. Measure the variation of

resistance.

e R Humidity

Re-R:
AR%= R,

R1 =15 A7 FHAE (resistance before test)
R2 =14 J5 FEAH (resistance after test)

T EEAE PR L B NI EEFE LA, #1552 CE-55+13°C, 3 5 M.
Temperature Cycling = IHAE T E PRAE A 2R

Put specimen in a chamber which temperature can be changed to 155 %
2°C or-55=£3°C, repeated 5 times. Measure the variation of resistance.

#100------ (%)

R>-Ri
AR%= R,

R1 =156 77 PEAE (resistance before test)
R2 =156 5 PEAH (resistance after test)

#100---- (%)

12 SCRGRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

% 1 (tablel)

g MR A

Item Test Conditions
BB TEH L FE BN R R B VR AR, INEAE ThaR, BB an 3k, a3
Moisture Resistance W 42 %, MR TE] 1000 7N, SR Al FEAR 2B 40 %K

Put specimen in a chamber and applied rated Power. Temperature and
humidity conditions as following. There are 42 cycles and total test time

1s 1000H. Measure the variation of resistance.

R1 =156 717 FA{H (resistance before test)
R2 =156 5 FAH (resistance after test)

N EES G
test condition stepl step2 step3 step4 stepd
vH BE
{mg% 90~96% | 90~96% | 80~96% | 90~96% | 90~96%
humidity
ﬂ/ﬂ%? BEF/Jm:i: ﬂ‘/ml;f:
N=gs:3 N
R . 65T 65°C 25C | 65C 65°C
temperature | increase to decrease to | increase to
65C 25C 65C
Hleﬂ 2.5H 3H 2.5H 2.5H 3H
time
M S
test condition stepb step’ step8 step9 stepl0
vH BE
{mg% 80~96% | 90~96% | 90~96% | 90~96% | 90~96%
humidity
BEF/JIII BEF/.IJJI /J]%IIE
N=gs:3 N
R 25C 25C -10C q0c | 25C
temperature | decrease to decrease to increase to
25C -10C 25C
Hy1E] 2.5H oH 0.5H 3H 0.5H
time
R>-R
AR%= % #100--—--- (%)
1

13
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR
N2 IR 2% AT

Test Conditions

Item
155°C MICE 10000, A0 > R G625 2R 2424 /N fE 2R Tl
1000 hrs. @ T=155"C. Unpowered. Measurement at 2414 hours after test
ERiET conclusion
High Temperature _ RRi
Exposure(Storage) AR%= R 100------ (%)

R1 =13 Hi[H{E (resistance before test)
R2 =& 5% [5 [ H{E (resistance after test)

12. BB RIES /1R (Peel force of top cover tape)
R BA 200mm/2r B I EE, W 165180 FEM T MIHATRIE, W N E R 4R
I8N 102~ 70g; #es IF & 7136 BN 30100
The top cover tape is pulled at a speed of 200 mm/min with the angle between the tape during peel and
the direction of unreeling maintained at 165 to 180 degree as following picture. The peel force of paper
carrier tape shall be 0.1N to 0.7N(10 to 70 g), the peel force of plastic carrier tape shall be 0.3N to 1N

(30 to 100 g)

Top cover tape

carrier tape
Direction of pull

Under tape

14 SCRGRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

13. #5244 R~ ( Recommended land patterns) :

Rl:/:ﬂ SLaT
ooz ———— AL
51
b
Land pattern Dimensions ( mm)

Type a b c
UR0402 0.5~0.6 1.4~1.6 0.4~0.6
UR0603 0.7~0.9 2.0~2.2 0.8~1.0
UR0805 1.0~1.4 3.2~3.8 0.9~1.4
UR1206 2.0~2.4 4.4~5.0 1.2~1.8
UR2010 3.3~3.7 5.7~6.5 2.3~3.5
UR2512 3.6~4.0 7.6~8.6 2.3~3.5

14. ¥2# (soldering)
14.1 ZWEFEREZ (Recommend reflow soldering profile )

280

240-260% M. T
260 e .

240 | <105
200 b 21re
200 20 E0-1505
180 | ABCHs
160 | -
140 ¢ B0-120s
120 |
o0 F
A3Ts
80+
60 -
a0t
o0 [

0

0 20 40 80 30 100 120 140 160 180 200 220 240 260 280 300 320 340 360 330 400 420

14.2 ZPURiERRIZ% (Recommend wave soldering profile )

15 SCRGRSE ¢ 613-00-021 RRA:V2.0
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Approval Specification for Low Resistance of Low TCR High Power Thick Film Chip Resistors - Type UR

280 - Rt

!

ZE0-260° M * ms‘
. ax |

260 p—

240 |
220 A<BCs
200 |
180 +
160 |
140 +

120 120

100 F
D3 s
80
60
40

20

[P E— Preheating —— » i Cooling

0

0 20 40 60 80 100 120 140 160 180 200 220 240 260

143 FITIREE (hand soldering temperature)
FEPEORE 350210C 3 FD 2N » itk FR H A A

The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.

16 SCRGRSE ¢ 613-00-021 RRA:V2.0
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