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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

1. SEE (scope) :
L1 IEHTFARAB T AEFZRICE . Jox 2 ARBHAE B IR & F HLBE CR &4

This specification applies to thick film chip resistors which meet requirements of Pb free and halogen free.

1.2 AN E I JCE = Sh 8 10 &t v B v FAN TGS, A7 AE T H P2 3 B I A& RoHS #4925 3K
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

2. PSS (part number) ;
1206 1/4W 5% 100m €

CR1206J40R10G
CR_ 1206 g 4 _ORI0_ G
Lo l l l l
A (Type) FFSize) | |[A% LIV EIES 1ERIEN £ BARHY
CR: BJEH 0402 Tolerance Rated Power Resistance value Packing Code
FABH (thick film 0603 F=% 1% 1=1W *1% G=reel (HF
chip resistor) 0805 J=t 5% 2=12W R010=0.01 @ V=bulk (HED
1206 2= 3/4W (for 2010) R220=0.22 @
1210 3=1/3W
2010 3=1/2W (for 1210) 5% :
2512 4= 1/4W OR33=0.33 Q
8= 1/8W OR10=0.1Q
A= 1/10W
F=1/16W
H=1/20W
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

i EESEF (B BIRAT

3. EFHAERFEFR~(Marking on the Resistor's Body):

0402 RIAREKAN, AAE T RbRR
For 0402 size, no marking on the body due to the small m
size of the resistor R10=0.1Q2

R47=0.47 @
% 0603 KT &, UL=7 R, s R &

N 107, JEWEAL RN BEAR G BT
For 0603 size, use three digitals to declare resistance.
The first letter 'R* denotes 107, The other two digitals

declare resistance.

For 107, Ja =R A ST . R220=0.22
The size larger than 0603, use four digitals to declare R330=0.33Q
resistance. The first letter 'R* denotes 107, The other

three digitals declare resistance.

4 R~ (dimension) :

N
dimension L—éj
I A7 (unit) : mm
5] (Type) L W T E e
CR0402 1.00+0.10 0.50+0.05 0.3010.05 0.15%0.10 0.2010.10
CR0603 1.60+0.15 0.80+0.10 0.4510.10 0.25%0.20 0.30+0.20
CRO805 2.00£0.15 1.25%0.15 0.50£0.10 0.35%0.20 0.4010.20
CR1206 3.10%0.15 1.60£0.15 0.55%0.10 0.45%0.25 0.40+0.25
CR1210 3.1020.15 2.500.15 0.55%0.15 0.35%0.25 0.60%0.35
CR2010 5.0020.20 2.5010.20 0.55%0.15 0.65%0.25 0.50+0.25
CR2512 6.25%0.20 3.1010.20 0.55%0.15 0.85%0.25 0.95%0.25
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

5. DI IERMZE C Derating Curve) :

100 jm—f 70
8. N

80.
W \\
I 80.
. \
ke 40.
(%) 155

20.

0. \¥
-55 20 40 60 80 100 120 140 1860.

WERE(C).

TAEIREEVEHE (Operating Temperature Range) -

74 (storage condition ) :

6.EfH 45+ (Construction )

55 C~+155C;
5~30C, 30~75%RH.

Marking

Outer Protective layer
Inner protective
Resistive layer

Conductive layer

Side conductive layer

Ni plating layer

Sn plating layer

N

Ceramic
No. YA FEM A
construction Major material
1 W % 34 A% (Ceramic substrate) = —ER(AR03)
2 B FLHZ(Conductive layer) HR(Ag)
3 il #3.4%2 (Side conductive layer) BEA4 (NiCr
4 BHAZ 2 (Resistive layer) EAET+3ERE (RuO2 + glass)
5 W -4 )2 (Inner protective layer) B34 (Glass)
6 AMEFZ (Outer Protective layer) WEME (Epoxy)
7 - (Marking) WEMAE (Epoxy)
8 B HEFZ (NI plating layer) BO(ND
9 85 H A% (Sn plating layer) F4% (Matte Tin)
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

8. PHAEYE R A B S 45 (Resistance Range and Electrical Characteristics):
giball WEIR | s AR R | ;R | JRERME [IERI=RYEREE]
Type Rated Max Max TCR Resistance Range
Power | Working Current |Overload Current|  (ppm/C)
F(1%) J(5%)
E24;E96

+1500 25~36mQ
+1200 37~59mQ

0402 1/16W 1.2A 3A +800 60~199mQ
+600 200~499mQ
+400 500~1000mQ
+1500 10~36mQ
+1200 37~59mQ

0603 1/10W 1.5 3.7A +800 60~199mQ
+600 200~499mQ
+400 500~1000mQ
+1500 10~18mQ
+1200 19~32mQ

0805 1/8W 1.9A 4.8A +800 33~49mQ
+600 50~99mQ
+400 100~1000mQ
+1500 10~18mQ
+1200 19~24mQ

1206 1/4W 3.6A 9.1A +1000 25~49mQ
+600 50~99mQ
+400 100~1000mQ
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

giball WEDIR | BARTIFREM | SRR R PEAE ST
Type Rated Max Max TCR Resistance Range
Power |Working Current| Overload Current (ppm/C) FA%) J(5%)
E24;E96
+1500 10~18mQ
+1200 19~24mQ
1210 1/3W 4.4A 11.1A +1000 25~49mQ
+600 50~99mQ
+400 100~1000mQ
+1500 10~18mQ
+1200 19~24mQ
2010 1/2W 4.4A 11.1A +1000 25~49mQ
+600 50~99mQ
+400 100~1000mQ
+1500 10~18mQ
+1200 19~24mQ
2512 1w 6.3A 15.8A +1000 25~49mQ
+600 50~99mQ
+400 100~1000mQ

#F (remark) :
% BUE I E AN (The rated current is calculated by the following formula)
= /P IR
[ : % I (Rated current)  (A)
P : #E % (Rated Power ) (W)
R : HFHFHME (Resistance ) (ohm)
¢ UM ST ARL HA I R AR I O 2R ) e R AR FLIAL, D sk 2R ) PR o K AR R A Ik PR B X8R E L
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.
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

9. M:gE(Performance Specifications):

Short-time overload

A FHE MR T7 2

Item Specification Limits Test Methods
T RE b TR A JIS C5202 5.2
Temperature Coefficient As above table
JEE M /0 95%EFH_F45(Min 95% coverage) JIS C5202 6.5
Solder ability
gk EENE >10G(2 JIS C5202 5.6
Insulation resistance
Ha2Z M T ZE ~ R AT AL JIS C5202 5.7
Dielectric withstanding voltage No evidence of flashover, mechanical damage

arcing or insulation breakdown

YOS [R] R T feT 1(2.0% +0.001 Q) Max (52K) JIS C5202 6.4

75 i +(2.0% +0.001 Q) Max (B k) JIS C5202 6.1.4
Terminal bending

TURH A 1(1.0% +0.001 Q) Max (52K) JIS C5202 6.4
Resist to soldering heat

T o +(3.0% +0.001 Q) Max (FK) JIS €5202 7.10
Load life

MHZ 45 P4 Humidity 1(2.0% +0.001 Q) Max (FzR) JIS C5202 7.5
TRTETERE 1(2.0% +0.001 Q) Max (5 R) JIS C5202 7.6
Temperature cycling

RIE S BUREE Level 1 J-STD-020C
Moisture sensitive level

e G o 1(2.0% +0.001 Q) Max (52 X) JIS C5202 7.4
Thermal shock
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

10. 35K (Tapping Specification)
10.1 HBHR~F (reel dimension)

Dimensions

CROA02 | | 178420 60.0+1.0 13.540.5 11.440.1 9.0040.3
CRO603

CRO8OS

CR1206

CRIplq | Inch | 7008H0.079 | 236260039 | 053130020 | 044930.039 | 0.35430.012
CR2010 | mm | 178820 60.0£1.0 13.540.5 15.4£1.0 13.0£03

CR2512 | Inch | 7.008+0.079 | 2.362%0.039 0.53110.020 0.60610.039 | 0.512%0.012

% &vE (Remark) : (1) 0402 E:4 10,000 pes
0402 Quantity per Reel 10,000 pcs/Reel
(2) 2010/2512 B4 4,000 pes
2010/2512 Quantity per Reel 4,000 pcs/Reel
(3) 0603/0805/1206/1210 &4 5,000pcs
0603/0805/1206/1210 Quantity per Reel 5,000 pcs/Reel

0A

I
K
I

Reel

N
Z

N

Standard Quantity per Reel
5,000 pcs/Reel
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

10.2 %R~} (packing dimension)

PO 1.75%0.1

I (0.069 £0.004)
P2 P1 ®D gg\i
\ pam e pamy Y 1 ¢
1 1 1 1 1 g N
{* 1 e e s O O -
L] ] P
A
ig mm(inch)
Dimensions A B D F PO P1 P2 W
CR0402 0.65£0.10 | 1.15%0.10 |1.50% 8:(1) 3.50£0.05 | 4.0020.10 | 2.0020.10 | 2.00£0.05 | 8.00+0.20
CR0603 1.1030.10 | 1.90%0.10 |1.50% 8:(1) 3.50+0.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 8.00%0.20
CRO805 1.65%0.20 | 2.40£0.20 |1.50% 8;% 3.50£0.05 | 4.0010.10 | 4.00%0.10 | 2.00£0.05 | 8.00+0.20
CR1206 1.9040.20 | 3.50£0.20 |1.50% 8:% 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20
CR1210 2.8020.20 | 3.50%0.20 |1.50=% 8:% 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20
CR2010 2.90+0.10 | 5.30%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
CR2512 3.4010.10 | 6.6010.10 |1.50% 8:% 5.50%0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 12.0£0.10
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1158 HENRE (Reliability Test Methods)

g A 2%
Item Test Conditions
[ 2L TCR= (R-Ro) / C(t-to) Ro X10° (ppm)
Temperature Coefficient Ro FELPHAE 2= T A BHAE (resistance at room temperature)

R HLFHAE 125°C 8.-55°C FHIBHAE (resistance at 125°C or -55C)
to % ¥ (room temperature)
t WHRWEE (test temperature 125°C or -55°C)

1R WENRFE NG, B 23555°C, WA 2+0.5 #

Solder ability Dip the terminal in a flux and then dip into a soldering bath at 235+5°C
for 2%0.5sec.

ke QEENIIE] L PELACAR Eomaii RH TAERLE 60 P2 )5, Ml E4a2 fH bt

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

EEEJ(NIER HLBH A i K B TAE L% 60 75,

Dielectric withstanding voltage Applied the maximum DC working voltage on the center of body for 60
+ 5seconds.

SR [ 3L 7 46T IR 2.5 M AE FL g, ISFIA) S R il 2 e il fE B PR AR A 2

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

ARY%= Rifl #100---- (%)

R1 =156 PHAE (resistance before test)
R2 =154 J5 FHAH (resistance after test)

FURH WO FE RN, BRI 26045°C , W] 10505 5, G
Resist to soldering heat BT S BIPHAE AL 2K

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.

£100omem
Rl 100 (%)

R1 =158 A FHAE (resistance before test)
R2 =154 J5 FHAH (resistance after test)
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E IR 2%
Item Test Conditions

Ui 525 i

Terminal bending

I BHARFEAE MR 2R AT 25 4, S R BRI ) 521 P, 1206 LA IR
REE il 5°%mm; 1206 PAE ARl 2°%omm; B EE FT 5
BEAE A fH 2

Specimen shall be mounted on test board, then bend the board and
maintained for 5%1s. the distance of bending is 5**/omm for resistors
which size smaller than 1206 or 2"**/omm which size larger than 1206.

Measure the variation of resistance.

TR Ctest board) 3k Gig)
|,20\| " W+10 J Unit: mm
F1°r il
W |
A
‘ | [ R230
100 mm 1.6+0.2 mm
speciien testing printed
2=l \ circuit hoard
| - HIARER
supporting jig
AR
L ]
4542 | 452
20 Unit: mm

1.6

Distance of Bending

— R

Testing printed
circuit board

Ep R E 78 AR

AR%-= R;Rl 5100 (%)
1

R1 =158 A FHAE (resistance before test)
R2 =156 5 BEAHE (resistance after test)

11 SRR+ 613-00-002 HRAR:V20.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

i
Item

IR 2%
Test Conditions

DA GIp A
Load life

HL PN TR AE W 7022°C, B EAE L 1000 0 /NI,
=L AT E B AR L2
Put the specimen in a chamber at 70+2°C temperature, and applied rated

voltage for 1000 **/oH. Measure the variation of resistance.

#100------ (%)

R
R1 =158 A FHAE (resistance before test)
R2 =154 J5 FHAH (resistance after test)

M2 7% Humidity

L BH AN TE R IE VR AR, L 4012°C, ¥ 90~95 %RH; I HL A E FL
JE 1.5 /B, Wre 0.5 ZNe s 35 52000 W B 22 300 T 1] 1000 /0 ZINB
e A S BRAE AR AL 2R,

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

AR%= Re-R:

*100------ (%)

R1 =135 77 FH1E (resistance before test)
R2 =150 5 BEAHE (resistance after test)

TRIEE R E
Moisture sensitive level

L FE N TR B VR AR S IRE 85°C , ¥ 90~95 %RH;H [A] 168 /N,
FEEAT Bl R IR

Put the specimen in a chamber at 85°C temperature and 85% relative
humudity for 168H, then apply reflow test

S i
Thermal shock

HLBEN A Frh i LA, WRE 125 £2°C&-55+13C, 3t 5 MEFR.
IS A S PR AR A 2,

Put specimen in a chamber which temperature can be changed to 125%2
C or-55%3C, repeated 5 times. Measure the variation of resistance.

Rx-R:
Ri
R1 =158 A FHAE (resistance before test)
R2 =156 5 BEAHE (resistance after test)

AR%=

#100------ (%)

12 SCAERSE © 613-00-002 FRAR:V20.0
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Approval Specification for Thick Film Chip Resistors - Low Resistance CR

RE TS AF
Item Test Conditions
TRTEEER HLRH AN IRAB R AE , InERBUE B, IR REan N 3R, 153
Temperature cycling iR 42 W, MERETE] 1000 7N, &R 56 AT 5 FEAE AR 1L 2.
Put specimen in a chamber and applied rated voltage. Temperature and
humidity conditions as following. There are 42 cycles and total test time
18 1000H. Measure the variation of resistance.
% 1 (tablel)
M 2&
U‘Jﬁ*.ﬁ stepl step2 step3 step4 stepS
test condition
N=Qj===
mg% 90~96% | 90~96% | 80~96% | 90~96% | 90~96%
humidity
FEE 5911 FEE
\\E[ ‘H‘ 0, 0, 0O,
aE ‘ 65C 65°C 25C . 65C 65C
temperature | 1ncrease to decrease to | increase to
65C 25C 65C
Efﬂ'ﬂ 2.5H 3H 2.5H 2.5H 3H
time
st 2%
U‘Jﬁt?ﬁﬁ: stepb step?/ step8 step9 stepl0
test condition
N=f===
m;% 80~96% | 90~96% | 90~96% | 90~96% | 90~96%
humidity
[E= R [EIER FEZE
\\E[ _tl_ 0, _ O, O,
/DILE 25 C 250C 10 C _100C . 25 C
temperature |decrease to decrease to mcrease to
25C -10C 25C
HTTIEH 2.5H 2H 0.5H 3H 0.5H
time
R:-Ri |
AR%= % #100----- (%)
1
R1 =146 71 BEAE (resistance before test)
R2 =156 5 FHAE (resistance after test)

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

12. EERHFRIES 1)k (Peel force of top cover tape)
BT B 200mm/ 43 B TR, U 165~ 180 BEA T AT RIS, W N EIFR. 4Uir R
JIIE Y 10g~70g; #es BRI B 7136 Bl 30~100
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 IN

(30 to 100 g)

Top cover tape

carrier tape
Direction of pull

Under tape

14 SCAERSE © 613-00-002 FRAR:V20.0
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13. ¥&#¢ (soldering)
13.1 ZW[ERIEREZ (Recommend reflow soldering profile )

280

200

0

280

240

220 F

180

160

140 ¢

120 ¢

100

80

60

40 |
20 [

240-2607 Max L
lenl
=10s
21770
200 BO-150s
DoBY s
1507
BO0-120s
A<3Ts
0 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

13.2 EICEEER 2R (Recommend wave soldering profile )

260

120

20

0

60

40 |

280

240

220 ¢

200

180 |

160 |

140 r

100
g0

o
=10g
250-2601 Max | |
HB s
120

A<30s
| e— Preheating ——— i Cooling
0 20 40 60 g0 100 120 140 160 180 200 220 240 260

13.3 FTLIEEE (hand soldering temperature)
JESEORE 350 10C 3Fb2 N o R &EkR i L T A A

The iron temperature is 350%

components body

15 4RSS ¢ 613-00-002 RRAS:V20.0

10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the



