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Specification for Thick Film Chip Resistors - Low Resistance CR
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Specification for Thick Film Chip Resistors - Low Resistance CR

1. SBEE (scope) :
L1 IEHTFARAT T AEFRTCH . To = 2 AKBHAE B IENS B BH CR &7

This specification applies to low resistance thick film chip resistors which meet requirements of Pb free and

halogen free.

1.2 A wI R TCH T dhda MG Fr i FEL S FELAR TE B, 1A £ T HL LR I B HH A9 45 & RoHS #8263

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

exemption.

2. RS (part number) :
1206 1/4W 5% 100mQ

CR1206J4R100G
CR 1206 J 4 R100 G
KM (Type) R~F(Size) | | A% BE D% FH{E FLAEARHD
CR: JEHEN v 0402 Tolerance Rated Power Resistance value Packing Code
FELRH (thick film 0603 F=#1% 1=1W <100mQ(FE) G=7 inch reel &3
A 51 3
chip resistors) 0805 J=45% 2= 3/4W R010=10mQ DRI
S=10 inch reel %%
1206 3=1/2W R082=82mQ S ¥ B o 2
1210 4= 1/4W =100mQ(Fr) U=13 inch reel %%
2010 8= 1/8W R100=100mQ AR ST
470 V=bulk CHkED
2512 A= 1/10W =470mQ
1o LA 110,261
F=1/16W R L=
2 SRR 613-00-002 FRAN:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

3. HfH AR FEREFR R (Marking on the Resistor's Body):

0402 IAMRKA, Ak L7 bR

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

size of the resistor

% 0603 RO iG, BL=F0F5R, H—friER %
R107, R AL R BEE A R B
R/ T L00ZERK™ i fz 7 s BEE A 205K

==
o

For 0603 size, use three digitals to declare resistance.
The first letter 'R” denotes 10°, The other two digitals
declare resistances  The first letter '0° means less than

50

010=R010=0.010€2
R10=R100=0.12
R47=R470=0.47 Q

100 mohm products, The other two digitals declare R010
resistance.
R010=0.010€2
% 0603 PAERSFRa, CADDEdbras, SE—ArfgR m R220=0.22Q
FIRI07 > G = AR BRAE A BT R330=0.33Q
The size larger than 0603, use four digitals to declare
resistance. The first letter 'R’ denotes 10”, The other m
three digitals declare resistance.
R-value UBUSIEC e 0603Code | R-value UBUSISE 0603Code | R-value UBUSIBE 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 130mQ R130 R13 430mQ R430 R43
30mQ R030 030 150mQ R150 R15 470mQ R470 R47
40mQ R040 040 160mQ R160 R16 500mQ R500 R50
50mQ R0O50 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 RO75 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

AERSE ¢ 613-00-002 fRAR:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

4. R~ (dimension) :

E
Rot Bl —

dimension L BT (ypit) : mm

5] (Type) L W T E e
CR0O402 1.0020.05 0.50£0.05 0.30+0.05 0.15%0.10 0.2020.10
CR0603 1.6020.10 0.800.10 0.45+0.10 0.25+0.20 0.30+0.20
CRO805 2.000.15 1.2520.15 0.50+0.10 0.35+0.20 0.40+0.20
CR1206 3.10%0.15 1.6020.15 0.55+0.10 0.4510.25 0.4010.25
CR1210 3.10£0.15 2.50%0.15 0.55%0.15 0.3510.25 0.6010.25
CR2010 5.00£0.20 2.5010.20 0.55%0.15 0.6510.25 0.5010.25
CR2512 6.2510.20 3.10£0.20 0.55%0.15 0.8510.25 0.9510.25

5. THERZEE % ( Derating Curve) :

100w L

. ® N,

I 60.

tt 40.
(%) 155
20.

0. {
AN
-55 20 40 60 80 100 120 140 160.
IREBRE(TC).

TAERESERE (Operating Temperature Range) = -55°C~+155C;
7S (storage condition ) @ 5~30°C, 30~75%RH.

4 AERSE ¢ 613-00-002 fRAR:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

6.EEfHEEFY (Structure) -
6.1 HPFHZEHE: 300mR(F)LLT (Structure: resistance less than or equal to 300mR )

Marking

Outer Protective layer

e

R Conductive layer

E . \ - Bl cu plating tayer
Ceramic substrate \; Sn plating layer

Side conductive layer
No. gty FZF
construction Major material

1 Ve & EeAR (Ceramic substrate) =&AL TFR(ALOY)

2 R FEL PR (Conductive layer) R(Ag)

3 fill Ak (Side conductive layer) ik EeWNIC)

4 PEA = (Resistive layer) S +HFERUO: + glass)

5 ORI (Inner protective layer) HF(Glass)

6 4M#AFE (Outer Protective layer) M EATHE (Epoxy)

7 ¥ (Marking) M EATHE (Epoxy)

8 i R (Cu plating layer) Fi (Cu)

9 BAE AR (Ni plating layer) FE(ND

10 B MR (Sn plating layer) #(Sn)

AERSE ¢ 613-00-002 fRAR:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

6.2 HFHZEME: 300mR (AED) L E (Structure: resistance value greater than 300mR )

Markina

Outer Protective laver
Inner protective
Resistive laver

Conductive layer

Side conductive laver

Ni platina laver

S T R Sn plating laver
Ceramic
N 2t TR
0. . . .
construction Major material
1 W 2 ELM (Ceramic substrate) =&AL FE(ALOY)
2 ¥R AR (Conductive layer) HR(Ag)
3 fil] ##% (Side conductive layer) FRER &4 (NICr)
4 FHA4JZ (Resistive layer) SABET+3E(RuO: + glass)
5 N{RFP 2 (Inner protective layer) IEE(Glass)
6 YMFFE (Outer Protective layer) M & HE(Epoxy)
7 S (Marking) HE M AE(Epoxy)
8 R (NI plating layer) (NI
9 B MR (Sn plating layer) #(Sn)

AERSE ¢ 613-00-002 fRAR:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

7. FEMELYERE (resistance range) :

PEAES T
5 Type Resistance Range
1% 5%

CR0O402 0.025Q~1Q 0.025Q~1Q

CR0603 0.02Q~1Q 0.01Q~1Q

CRO805 0.01Q~1Q 0.01Q~1Q

CR1206 0.01Q~1Q 0.01Q~1Q

CR1210 0.01Q~1Q 0.01Q~1Q

CR2010 0.01Q~1Q 0.01Q~1Q

CR2512 0.01Q~1Q 0.01Q~1Q

8. EaSKM:(Electrical Characteristics):
A5 Type CR0402 | CR0603 | CRO805 | CR1206 | CR1210 | CR2010 | CR2512

}%E fdygf;er 1/16W 1/10W 1/8W 1/4W 12W 3/4W W
Ki?\%oiﬁfirrem 1.58A 3.16A 3.54A 5.00A T.07A 8.66A 10.00A
ifé%ﬁiiéfjiem 3.95A 791A 8.84A 12.50A | 17.67A | 21.65A | 25.00A
lé)@;iiﬁi%wnhstan ding Voltage 150V 220V 430V 570V 710V 710V 710V

£3E (remark) :

¥ HIEHRITE/AZ (The rated current is calculated by the following formula) :

I= VP/R

[ ZiEH R (Rated current)  (A)

P : BiET% (Rated Power ) (W)

R : HfHFH{E (Resistance ) (ohm)
e AFAT R AY AR A PR A RHY S R TARHA - MR AR i R A Fof o e H RE YA E LA

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

maximum working current shall be regarded as rated current.

AERSE ¢ 613-00-002 fRAR:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

0. MEREEWI MM (Performance Reliability Test Methods )

WA M 7% MR LS
Item Test Methods Test Conditions Specification
TR S5 JISC 5201 4.8 TCR= (R-Ro ) / (t-to) Ro x10° (ppm) 0402:
Temperature Ro HIPHAE 2R NAYFH (B (resistance at room | 25mQ < R€50mQ:+1500ppm/C
Coefficient temperature) \ 50mQ < R<100mQ:+1000ppm/C
R £ 125°C 5-55C FAILE 100mQ < R < 10:4800ppm/'C
(re?zs?éceo? 55°C) 0603/0805:
3535 (room temperature) 10mQ < RSSOmQ:ilSOOppm/"(E
t W (test temperature 125°C or 50mQ <R<100mQ:+1000ppm/C
55C) 100mQ <R<500mMQ:+800ppm/C
500mQ < R < 1Q:+600ppm/C
1206~2512:
10mQ <R<30mQ:+1500ppm/C
30mQ <R<100mMQ:+1000ppm/C
100mQ < R<500mQ:+800ppm/C
500mQ <R < 10Q:x600ppm/C
JE5 JISC 5201 4.17 | JEEMERIER AN - G0RE /0 95%IHIFR 45
Solderability 24515°C » Bf[A] 3£0.5 #bo (Min 95% coverage)
Dip the terminal in a flux and then dip into a
soldering bath at 245+5°C for 3%0.5sec.
a2 FH JIS C 5201 4.6 EEH AR B ngkds 2t & 6015 #0f5 o Ml | >10GQ
Insulation =A%
resistance Applied the dielectric withstanding voltage
on the center of body for 60+5seconds. Then
measure insulation resistance.
giEeJipan JIS C 5201 4.7 EEFH AR gk 2t & 6015 0 - T ZE ~ Rl T WAL
Dielectric Applied the dielectric withstanding voltage No evidence of flashover, mechanical
withstanding on the center of body for60+5seconds. damage arcing or insulation breakdown
voltage
FERFRIE G | JIS C 5201 4.13 | inEk 2.5 fEAVEIUE FUE iRl 5 #PEIE | £2.0%+0.001 Q) Max
Short-time HIGRTEHREEZTA LR -
overload Applied 2.5 times of rated voltage for 5

second. Measure the variation of resistance.

sre KR

1

*100------ (%)

R1=1&%& FiiH {E (resistance before test)
R2 =156 f5FHAE (resistance after test)

AERSE ¢ 613-00-002 fRAR:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

NA ML T77% MR LS

[tem Test Methods Test Conditions Specification
PUES JISC5201 4.18 | JEEMERIER AN » SRS 26025°C » B | £(1.0%+0.001 Q) Max
Resist to 8] 1020.5 ¥, MERILRTEAVHEZ (LA -
soldering heat 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.
Ra-Ru
AR%= T *100------ (%)

1
R1=1R3&F1FHE (resistance before test)
R2=1&54% 5 [H {E (resistance after test)

I T-Z5 B JISC52014.33 | FEEFHEFEENNAAR _ B TEIT, EFrrERE | £2.0%+0.001 Q) Max
Terminal 2011 b 0 1206(2) DA FAYRSFZ T 5%/ mm;
bending 1206 DL EAYRSTZ# 2% hmm; ENHRISHIS

FHEZ B2

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

MM (testboard)  E=k (ig)

W0 Unit : mm

1] 0

} | -] ri7o |
100 nm 126402 mn
specimen testing printed
Wl \ /), creithoard
. AL
| ‘ supporting jig e
‘ ‘ Wiz
4542 4542
R>-Ri

1
R1=1&5%&HiH{H (resistance before test)
R2 =156 f5FHAE (resistance after test)

AR%= — #100------ (%)

9 AERSE ¢ 613-00-002 fRAR:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

ES M 77 v2: M 2% A P

[tem Test Methods Test Conditions Specification
SRIETEER JISC52014.19 | HFHBAOREIEFFHLE - R 15582°C 2-55% | £(2.0%+0.001 Q) Max
Temperature 3°C o 3£ 5 MER - BT AT EHEZEZR.
Cycling Put specimen in a chamber which temperature can

be changed to 15512°C or -55+3°C, repeated 5
times. Measure the variation of resistance.
AR%= % #100--— (%)

1
R1=1R3&F1FHE (resistance before test)
R2 =154 5 {E (resistance after test)

MHEFF I JISC5201424 | HFHECAEDRIEVEAS @ R 4022°C » {BJE £(2.0%+0.001€2) Max
Humidity 90~95 %RH;H FAIE FAE 1.5 /N - IBTEE 0.5

/N B A T ARG 1E] 1000 0 /NS
=S AT SR ES R
Put the specimen in a chamber at 40£2°C
temperature and 90~95% relative humidity, then
applied rated voltage forl.5H and rested for 0.5H
repeatedly till total test time is 1000 “*/. Measure
the variation of resistance.
R>-Ri

AR%= R *100------ (%)
R1=1RX5&F1}H{H (resistance before test)
R2 =156 5 FH {E (resistance after test)

DU A7 JISC52014.25.1 | EEPHBCAMEEAS T > JRE 7022°C > ON (3.0%+0.001 Q) Max
Load life TIME:1.5H » OFF TIME:0.5H » i B/ & i

1000 */o/NiF - MRS RTEFEE (B,
Put the specimen in a chamber at 70£2°C
temperature, ON TIME:1.5H > OFF TIME:0.5H >

+24

and applied rated voltage for 1000 *'/«H. Measure
the variation of resistance.
R>-Ri
AR%= R *100------ (%)

1
R1 =154 HiH{E (resistance before test)
R2 =156 f5FHAE (resistance after test)

10 SRR ¢ 613-00-002 hRA:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

LEAS M 77 v M 2% A P
[tem Test Methods Test Conditions Specification
SR ERR MIL-STD-202 25 ° C~65° C,90~100%RH, 2.5 /NEf; 65°C | 22.0% +0.001Q2) Max
Moisture METHOD 106 90~100%RH, 3/]N\Bf; 65°C~25°C,80~100%RH,2.5
resistance AINESF L0/ MG R, 150 36 465 B 244/ NI = 1R 77300
.

25 ° C~65 ° C90~100%RH, 2.5H; 65 ° C
90~100%RH, 3H; 65°C~25C
80~100%RH, 2.5H, 10 cycles, Measurement at
2474 hours after test conclusion.

AR%= % 100w (%)

1
R1=1R5&F1PH{E (resistance before test)
R2 =156 5 FH E (resistance after test)

10. 25K (Tapping Specification)
10.1 HBH R~} (reel dimension)

Reel ‘f/' gc]  |—-——| oB| oA
|
4} // L
Unit: mm
Real A oA B oC w

e e | 178120 | 60.0+10 | 135:05 | 9.00:0.3
e o | 178520 | 60.0£10 | 135:05 | 13003
O e T o | 254x1.0 | 1000:10 | 135:05 | 10.0£1.0
(3o S R, | 330:10 | 1000:10 | 135:05 | 10005

11 SRR ¢ 613-00-002 hRA:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

10.2 @35 R~F & #&E (Packing Style And Packaging Quantity)

Unit: pcs/reel

FmRY TR EE 10 &2 13 & &
Product Size 7 inch reel 10 inch reel 13 inch reel
CR0402 10,000 20,000 50,000
CRO0603 5,000 10,000 20,000
CR0805 5,000 10,000 20,000
CR1206 5,000 10,000 20,000
CR1210 5,000 10,000 20,000

CR2010 4,000

CR2512 4,000

10.3 B3R~ (packing dimension)
@D 1.00(0.04) 1.78+0.1(0.069+0.004)

‘ | q‘ - T H T
| ‘ j’J_‘ _) 1 1 \|z L' T L
BI C 1L |_| 'f-‘ ]
L L |
A 2.75(1.08) J T

12

SRR ¢ 613-00-002 hRA:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

Unit: mm

PRt

Product Size A B D F PO P1 P2 W T

CRO402 | 0.6580.10 | 1152010 | 150" | 3.50£0.05 | 4.00£0.10 | 2.00£0.10 | 2.00£0.05 | 8.00£0.20 | 0.42£0.07

CRO603 | 1.10%0.10 | 1.90+0.10 1,5()*0061 3.5040.05 | 4.0040.10 | 4.0040.10 | 2.0040.05 | 8.00£0.20 | 0.6020.07

CRO805 | 1.65%0.20 | 2.40£0.20 1_5()+0061 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00%0.05 | 8.00£0.20 | 0.75%0.07

CRI206 | 2.00£0.20 | 3.60£0.20 | 150" | 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00£0.20 | 0.75£0.07

CRI210 | 2.80£0.20 | 3.50£0.20 | 150" | 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00£0.20 | 0.75%0.07

CR2010 | 2.90%0.10 | 5.30£0.10 1_5()+0061 5.50%0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 12.0£0.10 | 1.0+0.07

CR2512 | 3402010 | 6.60£0.10 | 150" | 5.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 12.040.10 | 1.0£0.07

11. B RIBE SR (Peel force of top cover tape)
R BA 200mm/4r B R EE, W 165~ 180 BEM M7 M AT R B, W N E PR . 40 R
JIIE N 10g~70g; #eHT BRI ES 7736 E v 15~80g.
The top cover tape 1s 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 0.15N to
0.80N (15 to 80 g)

Top cover tape

carrier tape
Direction of pull

Under tape

13 SRR ¢ 613-00-002 hRA:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

12. #8248 R~ ( Recommended land patterns) :

R:iiSLUF
7 Iy
. W S
a ks
b
PG R T Dimensions (mm )
and pattern
2 B Type a b ¢
CRO402 0.5~0.6 1.4~1.6 0.4~0.6
CRO603 0.7~0.9 2.0~2.2 0.8~1.0
CROS0S 1.0~1.4 3.2-3.8 0.9~1.4
CR1206 2.0~2.4 4.4~5.0 12~1.8
CRI1210 2.0-2.4 4.4~5.0 2.3-35
CR2010 33-37 5.7~6.5 2.3-35
CR2512 3.6~4.0 7.6~8.6 2.3-3.5

13. ¥8¥ (soldering)
13.1 EW[EFEihsk (Recommend reflow soldering profile )

280 r

240-2607 M. o
260 o Max b

-]
240 ¢ =10s

220 F 217e

200 a0 501505

180 A <BTs

160 1507
140

60-120s
120
100
A3
80
60
40

20 |

0 20 40 6O 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

14 SRR ¢ 613-00-002 hRA:V31.0
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Specification for Thick Film Chip Resistors - Low Resistance CR

13.2 BEURiEiR 4% (Recommend wave soldering profile )

280 r

!

>
2502807 Max =10
260 st

240 |
220 AECs
200 f
180 |
160 |
140

120 1207

100t
M=3THs
80
60
40 |

20 r

+——— Preheating ———— i Cooling

0

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

13.3 FLIFEE (hand soldering temperature )
FESEORE 350810°C 3PN - dEsa ks kR FRH A A
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body

77 RS R BRI L A AT R

All product specification and data are subject to change without notice

15 SRR ¢ 613-00-002 hRA:V31.0




