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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

1. SBEE (scope)
L1 IEHTAAT AT To s 2 AGBHAE B NS B s EH CR &%)

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

halogen free.

L2 AR A O w48 K A B FE AR TC o, 1A A2 T FRLBHR BB B RF 5 RoHS #d 2%o

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

exemption.

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

CR1206J4R100G
CR 1206 J 4 R100 G
KA (Type) R~f(Size) | | A% HE D& FEAE ALEEAHD
CR: JE N Fv 0402 Tolerance Rated Power Resistance value Packing Code
B, BEL (thick film 0603 F=+1% 1= 1W <100mQ(A %) G=7 inch reel %%
A 3
chip resistors) 0805 J=15% 2= 3/4W R010=10mQ BB
S=10inch reel %%
1206 3=1/2W R082=82mQ e e
1210 4= 1/4W =>100mQ(7) U=13 inch reel %%
2010 8= 1/8W R100=100mQ EYIEE e
. V=bulk (#kED
2512 A= 1/10W R470=470mQ e
1o i - MR 10,26
F=1/16W INRE e
3 SCR4RSR ¢ 613-00-002 RRA:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

3. HFEARFEREFR R (Marking on the Resistor's Body):

0402 RAEKRAN, K ETF AR
For 0402 size, no marking on the body due to the small

size of the resistor
010=R010=0.010€2

R10=R100=0.12

5% TR, =S bR, R

w107, JEPAALRIN A A s 5B — 50
RN T 1002 R = i, 5 A7 328 7~ BEAE 19 R
Fo

For 0603 size, use three digitals to declare resistance.

The first letter 'R” denotes 107, The other two digitals

declare resistance;  The first letter '0" means less than -
100 mohm products, The other two digitals declare
resistance. RO10 = 0.0100
K 0603 DLERSHIO i, DRI, 55 (PR M SR
FoR107 0 [E = AR BRAE 1A 8T
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 0805 BLE 0603Code | R-value 0805 BLE 0603Code | R-value 0805 BLE 0603Code
Code Code Code
10mQ R0O10 010 100mQ R100 R10 360mQ R360 R36
15mQ R0O15 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 R0O30 030 150mQ 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
75mg) 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
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

4, R~} (dimension) :

R —
dimension - BAL (unit) : mm
5] (Type) L W T E e
CR0O402 1.00+0.05 0.500.05 0.3010.05 0.15%0.10 0.20+0.10
CR0603 1.60%0.10 0.80+0.10 0.45%0.10 0.25%0.20 0.30+0.20
CRO805 2.0010.15 1.25%0.15 0.50+0.10 0.35%0.20 0.40%0.20
CR1206 3.1010.15 1.6010.15 0.55%0.10 0.4510.25 0.4010.25
CR1210 3.1010.15 2.5010.15 0.5510.15 0.3510.25 0.6010.25
CR2010 5.00£0.20 2.50%0.20 0.55%0.15 0.6510.25 0.5010.25
CR2512 6.25%0.20 3.10%0.20 0.55%0.15 0.85%0.25 0.9510.25
5. THERZF R4 ( Derating Curve) :
100 | e
1= N

w o N\
5

H 40
(%) 155
20.
0.L—(¢
-55 20 40 60 80 100 120 140 160.
IBRBE(C).

TAEERETER (Operating Temperature Range) © -55C~+155C;
fi#1FEZ{E (storage condition ) @ 5~307C, 30~75%RH.

5 SRR ¢ 613-00-002 ARAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

6.BfHZER) (Structure)
6.1 HPHAERIE: 300mR(Z)LAF (Structure: resistance less than or equal to 300mR )

Marking

Outer Protective laver
Innter Protective

SPSRsesssss - Resistivelayer
R - Conductive layer
é| \ i ||—'.\_—"""— Cu plating layer

k@mMe¥$ﬁ$
side conductive layer
No. Gty L2 /H
construction Major material

1 P ZEHAR (Ceramic substrate) =F/EZFR(ALOs)

2 ¥R AR (Conductive layer) R(Ag)

3 fill AR (Side conductive layer) B8 EEWNICr)

4 PH{4JZ (Resistive layer) FULF+HEFERUO: + glass)

5 N PR 2 (Inner protective layer) 38 (Glass)

6 4M#HFZ (Outer Protective layer) M MTHE (Epoxy)

7 ¥ (Marking) M MTHE (Epoxy)

8 i F PR (Cu plating layer) Hi(Cu)

9 BRAL R (NI plating layer) FE(NI)

10 5k (Sn plating layer) #(Sn)

SCAERSE © 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

6.2 HPHZEMIE: 300mR (AED) PLE (Structure: resistance value greater than 300mR)

Markina
Outer Protective laver
Inner protective

Resistive layer

Conductive laver

Side conductive laver

Ni platina laver

B O e \\— Sn plating laver
Ceramic
. i EERR
0. . . .
construction Major material
1 W) 2= LR (Ceramic substrate) =E(E=%E(ALOs)
2 ¥R R (Conductive layer) fR(Ag)
3 I EEAR(Side conductive layer) BRES B NIC)
4 PH{4&Z (Resistive layer) SALET+BEHE(RUO: + glass)
5 N{R3P 2 (Inner protective layer) HFE(Glass)
6 IMEIP E(Outer Protective layer) K& AE(Epoxy)
7 X F(Marking) HEMAE(Epoxy)
8 EREFR (NI plating layer) FE(NI)
9 5 Ha A% (Sn plating layer) £5(Sn)

SCAERSE © 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

7. BEAEYE R (resistance range) :

PEAE T
5 Type Resistance Range
1% 5%

CR0402 0.025Q~1Q 0.025Q~1Q

CR0O603 0.02Q~1Q 0.01Q~1Q

CRO805 0.02Q~1Q 0.01Q~1Q

CR1206 0.02Q~1Q 0.01Q~1Q

CR1210 0.02Q~1Q 0.01Q~1Q

CR2010 0.02Q~1Q 0.01Q~1Q

CR2512 0.02Q~1Q 0.01Q~1Q

8. HESHME(Electrical Characteristics):
A5 Type CR0O402 | CR0603 | CRO805 | CR1206 | CR1210 | CR2010 | CR2512

}%E fdij;ier 1/16W 1/10W 1/8W 1/4W 12W 3/4W IW
f/[%ai(\ié 1Er?€§nent 1.58A 3.16A 3.54A 5.00A 7.07A 8.60A 10.00A
ifé%ﬁ;igfjﬁem 3.95A T91A 8.84A 12.50A | 17.67A | 21.65A | 25.00A
lé)%jiiﬁifv\/ﬁhstan ding Voltage 150V 220V 430V 570V 710V 710V 710V

£3E (remark) :

 FERRITE /AT (The rated current is calculated by the following formula) :

I= JP/R

[: AUEHR (Rated current)  (A)

P BED® (Rated Power ) (W)

R : HHfHFH{E (Resistance ) (ohm)
e AFAT R AY AR A PR R R S R TARHUA » MR AR R AR Mo It F BH A #UE AT

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.

SCAERSE © 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

O MEREESHWI MM (Performance Reliability Test Methods )

NE M7 74 R ES LS FAE
[tem Test Methods Test Conditions Specification
TRE 28 JIS C 5201 4.8 TCR= (R-Ro) / (tto) Ro x10° (ppm) 0.01Q~0.06Q(&):
Temperature Ro HFHAE =R T HYFEAE (resistance at room +1500PPM/C
Coefficient temperature) 0.060Q0~0.2Q(&):
R HEFHAE 125°CE-55C MHYBHE (resistance at | £800PPM/C
125C or-55C) 02Q~0.5Q(F):
to %)/ (room temperature) +600PPM/°C
t MAAEFE (test temperature 125°C or-55C) | >0.5Q -+400PPM/C
1R JIS C 5201 4.17 WEBNERER AN - S0RE 24555°C » B | 5V 95%1HFR 45
Solderability (8] 320.5 b (Min 95% coverage)

Dip the terminal in a flux and then dip into a
soldering bath at 245+5°C for 3%0.5sec.

2 2% [ H JIS C 5201 4.6 EHPE AR _EnERAa it e 6025 FUfE > MIEL | >10GQ
Insulation ZBEPT.
resistance Applied the dielectric withstanding voltage on the

center of body for 60t5seconds. Then measure
nsulation resistance.

“a 2% M & JIS C 5201 4.7 EEPHAAR EnER et s 6015 F5 o TedEE k] WAL
Dielectric Applied the dielectric withstanding voltage on the | M&M:FA1H

withstanding center of body for60%5seconds. No evidence of

voltage flashover, mechanical

damage arcing or
insulation breakdown

FAMIREE 7145 | JIS C 52014.13 | 0%k 2.5 REAVAE FE - IFTA) S FP/E &5 | £(2.0%+0.001Q2) Max
Short-time RSV (R -

overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.

sroe KR g ()

1
R1=1283&RiH{E (resistance before test)
R2 = i 46 [ PH {H (resistance after test)

PURGIA JISC 5201 4.18 | JSBMERIER AN - BIFEE 26085C » i | £(1.0%+0.001 Q) Max
Resist to B8] 104£0.5 #b, MEILIeFIEHIEEZTEER -
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.
R»-Ri
AR%= T *100------ (%)
R1 =126 HTFH{E (resistance before test)

R2 =148 f5FH H (resistance after test)

9 SCAERSE © 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

N M54 M S HAE
[tem Test Methods Test Conditions Specification
T TS C5201 433 | PUELFRBEAE MR Lot T 597, BHTERFhT ] | £(2.0%+0.001 Q) Max
Terminal 2011 7 0 1206(&) DAURAIRSFZH 50 mm;
bending 1206 BL_EAY R STFZSE 270 mm; EINAEEHT S
PHEZE%R

Specimen shall be mounted on test board, then
bend the board and maintained for 20%1s. the
distance of bending is 5"**/o mm for resistors which
size no larger than 1206 or 2"**/o mm which size
larger than 1206. Measure the variation of

resistance.

MPRAAE (testboard)  [Ek (ig)

}. 20 1 } W0 i Unit : mam
W )
| |
! | Rl?D.cr.
100 12602 mm
wpecimen testing printed
#Ew /7 creuit board 1
e B o Y3
el { S U
| | I liumae- £oam
|5tz 45k |
Ra-Ri
AR%= ———— *100------ (%)
Ri

R1 =126 HTFH{E (resistance before test)
R2 =158 [ FHE (resistance after test)

S IEER JISC52014.19 | HEFHBACRETERFNLE - JRFE 15582°C £-55F | £(2.0%+0.001 Q) Max
Temperature 3C - 35 M@ - EMNARATEEEZ(ER.
Cycling Put specimen 1n a chamber which temperature can

be changed to 155+2°C or -55%3°C, repeated 5
times. Measure the variation of resistance.
AR%= % #100------ (%)
1
R1 =158 HiH{E (resistance before test)

R2 =158 [ FHE (resistance after test)

10 ERSE * 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

RER M 77 v A 2% A ik

[tem Test Methods Test Conditions Specification
MR JIS C 5201 4.24 FEFE R AEDREEAE - DR 4082°C » JBE (2.0%+0.001 Q2) Max
Humidity 90~95 %RH;#HEFUE FHIE 1.5 /NG > e 0.5

/NI 5 B T ARG A fR] 1000 /0 7N
A ATEEET B,
Put the specimen in a chamber at 4032°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:-R:

AR%= —g, 100 (%)
R1 =146 FiiH {E (resistance before test)
R2 =158 [ FH {H (resistance after test)

UAGP =4 JISC 5201 4.25.1 | EEPHBASERAE S » JEFE 7022°C » ON +(3.0%+0.001 Q) Max
Load life TIME:1.5H » OFF TIME:0.5H - 840 E &

1000 */o/INSF > B3R SE AT IS PEAE 2B,
Put the specimen in a chamber at 70+2°C
temperature, ON TIME:1.5H > OFF TIME:0.5H >
and applied rated voltage for 1000 */oH. Measure
the variation of resistance.
R:-Ri

AR%= —g, 100 (%)
R1 =158 H1}H {E (resistance before test)
R2 = 146 f5FH {H (resistance after test)

TRV IEER MIL-STD-202 25 7 C~65 " C,90~100%RH, 2.5 /INEf; 65°C | 22.0% +0.001 Q) Max
Moisture METHOD 106 90~100%RH, 3/]\if; 65°C~25°C,80~100%RH,2.5
resistance INESF10DNIEEE, 1 56 25 B 2444 /NBsF 5 iR 7 70

2.

25 ° C~65 ° C90~100%RH, 2.5H; 65 ° C
90~100%RH, 3H; 65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at
24%4 hours after test conclusion.

AR%= % #100--—- (%)
R1=1285&RiH{E (resistance before test)

R2 =155 [ FH {H (resistance after test)

11 ERSE * 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

10. 353K (Tapping Specification)
10.1 FBH R~ (reel dimension)

L]

Reel |\(_ . <J /y}} e Zﬁee oA
Unit: mm
Rei‘%%&%ffape ®A ®B ®C W
e e e | 178:20 | 60010 | 135:05 | 9.00:0.3
e e | 178220 | 60.0£1.0 | 135:05 | 13003
(o et g“;;“naﬁfpe 254+1.0 | 100.0+1.0 | 13.5:0.5 10.0+1.0
A g‘ﬂéﬁfpe 330£1.0 | 100.0+1.0 | 135%05 10.0+0.5

10.2 BEER~F A HE (Packing Style And Packaging Quantity)

Unit: pcs/reel

FmR TN B 10 B& 130 B £
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
CRO0805 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

ERSE * 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

10.3 BE R~ (packing dimension)
PO
\|/

II “‘.
AN

D
T ) )
] N

1.00(0.04)

o

\|f

\

T

A

I A I O
IR

2.75(1. DB)J

1.78+0.1(0.069+£0.004)

Unit: mm
T IAE

Product Size A B D F PO P1 P2 W T
CR0402 | 0.65+0.10 | 1.1520.10 | 1 5()+(§) 01 3.50%0.05 | 4.0020.10 | 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 SO%) 01 3.50£0.05 | 4.0010.10 | 4.00£0.10 | 2.00+0.05 | 8.00£0.20 | 0.60£0.07
CRO805 | 1.65+0.20 | 2.40£0.20 | 1 50+(§) 01 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 8.00£0.20 | 0.75%0.07
CR1206 | 2.00+0.20 | 3.60£0.20 | 1 5()+(§) 01 3.50%0.05 | 4.0020.10 | 4.00£0.10 | 2.00%0.05 | 8.00X0.20 | 0.75%0.07
CRI1210 | 2.80+0.20 | 3.50£0.20 | 1 50+(§) 01 3.50£0.05 | 4.0010.10 | 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 50+(§) 01 5.50%0.05 | 4.0020.10 | 4.0020.10 | 2.00£0.05 | 12.0+0.10 | 1.0+0.07
CR2512 | 3.40+0.10 | 6.60£0.10 | 1 SO%) 01 5.50%0.05 | 4.0020.10 | 4.0020.10 | 2.00£0.05 | 12.0+0.10 | 1.0+0.07

13
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

11. BRI B 1A  (Peel force of top cover tape)
T BA 200mm/ 23 B TE L, U 165180 BEA M7 AT RIS, W MBI, 4UHr R
JIIE N 102 70g; #es IR & 176 N 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

12. ¥4 R~ ( Recommended land patterns) :

Re /ﬂ stor
DA ————— e
% B W i S 00
Pt : o
b
AL AR T Dimensions (mm )
and pattern
5 Type a b ¢
CR0402 0.5~0.6 1.4~1.6 0.4~0.6
CR0O603 0.7~0.9 2.0~2.2 0.8~1.0
CRO805 1.0~1.4 3.2~3.8 09~14
CR1206 2.0~2.4 4.4~5.0 1.2~1.8
CR1210 2.0~2.4 4.4~5.0 2.3~3.5
CR2010 3.3~3.7 5.7~6.5 2.3~3.5
CR2512 3.6~4.0 7.6~8.6 2.3~3.5

14 ERSE * 613-00-002 FRAR:V29.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

13. ¥&# (soldering)
13.1 EiX[EfRErZ (Recommend reflow soldering profile )

280 r

240-2607 M. o
260 oM —

[T
=%
E

240

220t 2

500 00 601505

180 | A<BTs
160 ¢ 180

140 ¢

G0-120s
120 |
100 -
e cial)
80 ¢
B0
40 |

20 ¢

0

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

13.2 BiURi&EEah4% (Recommend wave soldering profile )

280 r

I |
| i
=10g

250-2600 Max | |

260
240
220 r A<Bts
200
180 r
160
140

120 e

100 |
A3
80 |
60
40t

20 r

4——— Preheatng — » i Cooling

0

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

13.3 FT/EEE (hand soldering temperature)
FEEHORIE 350110°C 3 P2 - R ks F P A A
The iron temperature is 350210°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body

77l RS BRI L AN A AT

All product specification and data are subject to change without notice

15 SRR ¢ 613-00-002 RRAR:V29.0
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