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Approval Specification for Thick Film Chip Resistors - Type CR

1. SEE (scope)

L1 EHTARXFEIRTERILE ~ T ZJERANG A B CR 251

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

1.2 AR E| RS mndaHING 7 FERH IR R TE - MFE T HEHEHIE TR & RoHS FARI5K -

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

2. FP=EklS (part number) :
0603 1/10W 5% 100(2

CRO603JA0101G
CR 0603 J A 0101 G_ L
FH(Type) || K (Size) || A% BUE Th*% ERIEN RS X 5
CR: JE NG 1005 Tolerance ||Rated Power ||Resistance value|| Packing Code Distinction Code
P 0201 B=10.1% 1= 1W +1% ,+0.5% : G=fth, 7inchreel 250 = Efs
0402 =1+0.259 2= 3/4W \ .
(thick film C=10.25% 49R9=49.90 EITE X BRI
0603 D=10.5% 3=1/2W
chip 0805  ||F=+19% 4= 1/4W 1002=10K @ H=j%5, 10 inch reel | AFAZRAER
resistors) 1206 ||G=t2% 8=18W 109, 459 P4 B At
_ A= 1/10W
1210 J=15% F= 116w [06R8=6.82 Z=/5h, 15KE % E
1812 K=£10% . i
H=1/20W  |l0564=560K Q S=Hidh, 20KE3EE
2010 _
L=1732W | U=, 50K
2512
V=bulk CHEUE
N . N * -t Eﬂ 3
FE 11005 R SF 01005 Hiks BRBEN1020%
R s
2 NSRS 1 613-00-001 ik 4~:V39.0a
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Approval Specification for Thick Film Chip Resistors - Type CR

3. HFHAfRFERE R ~Marking on the Resistor's Body):

3% 01005 ~ 0201 K 0402 RAARLK N > AR = TEFH
LAVAR
For 01005 ~0201 and 0402 size, no marking on the body
due to the small size of the resistor

N ZRRHITE T 0 LEF AR 0 BIP L ZREE
EARET > &fa—rFm 10 iR
=12% tolerance product: the marking is 3 digits, the
first 2 digits are significant figures of resistance value
and the 3rd one denotes the power number of 10, (10%)

XA ESEINHIT i 0 DA FRE AR R » B =732~ 0E
ERVAERET » o —Fmn 10 HU3es
<*1% tolerance product: the marking is 4 digits, the
first 3 digits are significant figures of resistance value
and the 4th one denotes the power number of 10, (10%)

% 0603 (<t1%) E96 ZFAFRAFH(E » RIHEEAEK
TN R ARSI
Standard E96 series values of 06003 (<%1%) :due to the
small size of the resistor s body, use 3digits code to
indicate the resistance value.

% 0 W™= 0 SR F 000 Z AL FRoR -
02 Products > use 000 3digits code to indicate the
resistance value.

J

Id—?

472=47x10°=4.7K Q

10Q LA HR7R  5SR6=5.60)
Below 10Q2: 5R6=5.6Q2

4992=499x10’=49.9K Q0

100Q LA HR7R © 6R81=6.81
Q

Below 100€2: 6R81=6.81(2

£

000=02

A9 0 613-00-001 fixA:V39.0a
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Approval Specification for Thick Film Chip Resistors - Type CR

E96 &I bR AL PR E S
(Standard E96 Series Resistance Value Code Marking)
M [ THE | o | THE | ol | FE | ol | THE | ol | FE | foB | &
Code | Value | Code | Value | Code | Value | Code | Value | Code | Value | Code | Value

01 100 17 147 33 215 49 316 65 464 81 681
02 102 18 150 34 221 50 324 66 475 82 698
03 105 19 154 35 226 51 332 67 4877 83 715
04 107 20 158 36 232 52 340 68 499 84 732
05 110 21 162 37 237 53 348 69 511 85 750
06 113 22 165 38 243 54 357 70 523 86 768
07 115 23 169 39 249 55 365 71 536
08 118 24 174 40 255 56 374 72 549
09 121 25 178 41 261 57 383 73 562 &9 825
10 124 26 182 42 267 58 392 74 576 90 845
11 127 27 187 43 274 59 402 75 590 91 866
12 130 28 191 44 280 60 412 76 604 92 887
13 133 29 196 45 287 61 422 71 619 93 909
14 137 30 200 46 294 62 437 78 634 94 931
15 140 31 205 47 301 63 4479 79 649 95 953
16 143 32 210 48 309 64 453 &0 665 96 976

E96 ZH5HIFEE LA (Multiplier Code Marking)

i3 Code Y X A B C D 7 =
F547 Multiplier [ . 10° 10 10 0 T 0

FEAE #7520 T (So the resistance value are marked as the following examples)

I 10D I 3 38Y 2
10D=124x10"=124K 2 38Y=243x10"=2.43Q2

0603<L1%I/™in » fEFRAE E24 251 - (HAET E9% 251 - fionS S%HFhaAEE - EEEFE T

—2%2% o Standard E24 and not belong to E96 series values of 0603<<%1%, the marking is the same as 5% tolerance

560 O
p— 560=56x10"=562

4 A9 0 613-00-001 fixA:V39.0a

but marking as underline
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4, R~F (dimension) :

E

o EE —

dimension ‘ Ej
- EAfir (unit) : mm

A% (Type) L A% T E e
CR1005 0.40+0.02 0.20£0.02 0.13£0.02 0.1020.03 0.10£0.03
CR0201 0.60£0.03 0.30£0.03 0.23%0.03 0.10£0.05 0.15%0.05
CR0402 1.00£0.05 0.50£0.05 0.30£0.05 0.15%0.10 0.20£0.10
CR0O603 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 1.60£0.15 0.55%0.10 0.45%0.25 0.40£0.25
CR1210 3.1010.15 2.5010.15 0.55%0.15 0.35%0.25 0.60+0.25
CR1812 4.50%0.20 3.1010.20 0.55%0.15 0.55%0.20 0.70£0.20
CR2010 5.00£0.20 2.50£0.20 0.55%0.15 0.65%0.25 0.50£0.25
CR2512 6.25%0.20 3.10£0.20 0.55%0.15 0.8510.25 0.95%0.25

S A9 0 613-00-001 fixA:V39.0a
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5. ThHERZERMZ ( Derating Curve) :

{FAERE
Operating -S55C~+125C (01005&0201 ) S55C~+155C (HE)
Temperatur
e Range
FERH AVAIE DB T R -55C 2| FERHAVAE DR B T MR E-55C F
70°C > FERENREEES T0CE 125C 2 0C > FRNEEEEME 10C 2 155C 2
6] » DR EIE N EH & T MEEZ - 6] > DA TR A& T LMEEZ -
1iHH Resistors shall have a power rating based on Resistors shall have a power rating based
Directions continuous load operation at an ambient on continuous load operation at an ambient
temperature from -55°C to 70°C .For temperature from -55°C to 70°C .For
temperature in excess of 70°C the load shall temperature in excess of 70°C - the load
be derated as shown in figure. shall be derated as shown 1n figure.
100 << 70 100 << T\
80 I 80 1
IR % 3 0 ! :E; 3 60 ! \‘
i £ S T\ [® i 1IN
Derating g < i \ | g . | !
Curve “ TV « | N
0 = << PP Iso 20 Ton 60 O 555N 20 40 60 80 100 120 140 160
HEGRE C) Mt;hi!; <(CC >)
T amb (C)

filfE4 (storage condition ) : 5~30°C, 30~75%RH.

A9 0 613-00-001 fixA:V39.0a
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Approval Specification for Thick Film Chip Resistors - Type CR

6. FEFHSS

¥s (Construction )

mMarking

Cuter Protective layer
Inner protective layer
Resistive layer

Conductive layer

Side conductive layer

Mi plating layer

—— Sn plating layer

\ Ceramic Substrate

eS| FERRE
construction Major material
No.

1 P2 =L =&/b=%H
Ceramic substrate AlI203

2 N LR iR
Inner Conductive layer Ag

3 e AR e
Side conductive layer NiCr

4 (IERENE= FALET+IE
Resistive layer RuO2 + glass

5 WIRIFE g
Inner protective layer Glass

6 IMRIFE HEmhfs
Outer Protective layer Epoxy

7 T W&
Marking Epoxy

8 FRER R
Ni plating layer Ni

9 ik e
Sn plating layer Matte Tin

95 613-00-001 kit 4%:V39.0a
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Approval Specification for Thick Film Chip Resistors - Type CR

7. BEE3EEE (resistance range) :
FU51 Type PEAE SR Resistance Range
0.1% ~ 0.25% 0.5% 1% ~ 2% 5% ~ 10%
CR1005 - - 1Q~10MQ 1Q~10MQ
CR0201 - - 1Q~10MQ 1Q~10MQ
CR0402 100Q2~1M 2 10Q2~10M 2 1Q2~22M Q2 1Q2~22M Q2
CR0603 100Q2~1M Q2 10Q2~10M Q2 1Q~22MQ2 1Q~100M €2
CRO805 10002 ~1M Q2 1002 ~10M 2 1Q~22MQ 1Q~100M (2
CR1206 100Q2~1M (2 10Q2~10M 2 1Q2~22M Q2 1Q~100M €2
CR1210 1000 ~1M Q2 10Q2~10M Q2 1Q~22MQ 1Q~100M 2
CRI1812 100Q2~1MQ 10Q2~10M Q2 1Q~10MQ2 1Q~10MQ2
CR2010 100Q2~1M (2 10Q2~10M 2 1Q2~22M Q2 1Q~100M €2
CR2512 100Q2~1MQ 10Q2~10M Q2 1Q~22MQ 1Q~100M (2
8. HSHME: (electrical characteristics)
=) = 7 SV SV ;?IZ)/_\’;,ZEE
BATIE | A | B%ME | ZWHEE | SR B ey
}FU%U gmeﬂljjyzf EBJ:—E Tﬁ EEAJ:_E Dielectric 15 /_\’_\E EE?)IﬁL H?‘t\‘
- VETIT Max Max Withstandin | Resistance Rated At
Type | Rated power Working Overload g Value of Current of Max
Voltage Voltage Voltage Jumper Jumper Current of
Jumper
CR1005 1/32W 15V 30V 30V <50mQ2 0.5A 1.0A
CR0201 1/20W 25V 50V 75V <50mQ2 0.5A 1.0A
CR0402 1/16W 50V 100V 150V <50mQ2 1.0A 2.0A
CR0603 1/10W 75V 150V 220V <50mQ2 1.0A 2.0A
CRO805 1/8W 150V 300V 430V <50m( 2.0A 5.0A
CR1206 1/4W 200V 400V 570V <50mQ2 2.0A 10.0A
CRI1210 1/2W 200V 500V 710V <50mQ2 2.0A 10.0A
CRI1812 12W 200V 500V 710V <50mQ2 2.0A 10.0A
CR2010 3/4W 200V 500V 710V <50mQ2 2.0A 10.0A
CR2512 W 200V 500V 710V <50mQ2 2.0A 10.0A

#7 (remark) :
% FERETE/AFL (The rated voltage is calculated by the following formula)

E=

E: %ﬁ%ﬁﬁ}jﬁ (Rated Voltage ) (V)

P : ZELHZE (Rated Power ) (W)

R : HfHFH{E (Resistance

) (ohm)

K W EHAY R EER AR R TR > NEEER IR R TAE R L R H A ATE U -

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

working voltage shall be regarded as rated voltage.

A9 0 613-00-001 fixA:V39.0a
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Approval Specification for Thick Film Chip Resistors - Type CR

0. MEREEH MR, (Performance Reliability Test Methods )

N IREWaprS =S ES FkE
Item Test Methods Test Conditions Specification
NTIE T JISC52014.8 | TCR= (R-Ro) / (t-to) Rox10° (ppm) 01005 #iAE :
Temperature Ro HFHAE =06 N AYFHAE (resistance at room | 1Q2 =R<10Q:
Coefficient temperature) -200~+600PPM/C
R HEHFE125C8-55C THYFHAE (resistance | 10QQ =R=10MQ:
at +300PPM/C
125C or-557C) 0201 #if -
to Z5 /5 (room temperature) 1Q =R<10Q2:
t R (test temperature 125°C or -200~+400PPM/C
-55C) 10Q=R=10MQ:
1200 PPM/C
0402~2512 #Hfs -
1) =R<10€2:
-200~+400 PPM/C
10Q=R=10MQ:
1100 PPM/C
IOMQ<R=100M€2:
+200PPM/C
1R E JISC 5201 4.17 | JEBNEFIEIR AEF - $RRE 24555°C - | £¢/V 95%IHiFH 55
Solderability Bsf[E] 3£0.5 Fb - (Min 95% coverage)
Dip the terminal in a flux and then dip into a
soldering bath at 24515°C for 3%0.5sec.
gk JEEN el JISC5201 4.6 | HEPHAYA in#kdazziint & 6015 #0f5 > MIE | >10GQ
Insulation #a 2z fH T
resistance Applied the dielectric withstanding voltage on
the center of body for 60*5seconds. Then
measure insulation resistance.
EEE=JI]ER JISC52014.7 | HERHAMA EAnEkea il & 6015 7 T g~ Rl AT AL
Dielectric Applied the dielectric withstanding voltage on | F&IEH 15
withstanding the center of body for60+5seconds. No evidence of
voltage flashover, mechanical

damage arcing or
insulation breakdown

9 A9 0 613-00-001 fixA:V39.0a
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W N REwaprs =SS FkE

Item Test Methods Test Conditions Specification
FERTRIZELTAE | JIS C 5201 4.13 | hnEk 2.5 fEHVATE ) » B TE] 5 #PEIlE1L | £(1.0% +0.05Q) Max
Short-time KrETEmHEZ R -
overload Applied 2.5 times of rated voltage for 5 second.

Measure the variation of resistance.

R:-Ri
AR%= R *100 (%)

1

R1 =158 FifH1E (resistance before test)
R2 =158 f5 [HAE (resistance after test)

AINGE7 P JIS C 5201 4.18 | SEBMEFIER ARGIE - BfFRE 26025°C » | £(1.0%+0.05€2) Max

Resist to (A 1020.5 0, M= 1545677 SR E 2k
soldering heat R o

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>-Ru
AR%= = *#100 (%)
1

R1 =138 Hi[H{E (resistance before test)
R2 =& 5% 5[ H {E (resistance after test)

FET A | IS C 5201433 | FENUEREfENAN ER T B hT BT e | £(1.0%+0.05C) Max

Terminal B[] 2041 0 > 1206(&) DA FHYRSFZS
bending 5%hmm; 1206 DL EAYR~FZ#E 2% mm;

AT EHEZ (R

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)  JE=L (jig)

W10 Unit : mam

=

Lt Ty

10 g5 1 613-00-001 i 4<:V39.0a
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R:-Ri
AR%= = *100 (%)

R1=1&3& R H{E (resistance before test)
R2 =1&5% 5 PH {E (resistance after test)

S ETER JIS C 5201 4.19 | HFHBACREEIERAILF » JRIE 15582C & | £(2.0%+0.052) Max

Temperature 55+3°C > S ANERF - B
Cycling MrAgeaifEPHEZE R,

Put specimen in a chamber which temperature
can be changed to 15532°C or -55+3C,
repeated 5 times. Measure the variation of
resistance.
Ro-Ri
AR%= R *100 (%)
1

R1 =15 Fii[H{E (resistance before test)
R2 =146 [ [ {E (resistance after test)

ME T JIS C 5201 4.24 | HEIHBAERIENERS - JRE 402°C - ¥2/E | £(2.0%+0.05Q) Max

Humidity 90~95 %RH; AT E & 1.5 ZNBsf > W7 R,

0.5 /NI 5 B & b E 2 SR AG IF 1] 1000 o

/N BRSSP HE R B,

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 18 1000

1o Measure the variation of resistance.
AR%-= Rijl #100—— (%)

R1 =138 A [H{E (resistance before test)

R2 =& 5% 5 H {E (resistance after test)

11 A4S ¢ 613-00-001 iR 4:V39.0a
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N M 774 M FkS
Item Test Methods Test Conditions Specification
DAbGip=ails JIS C 5201 FEPE IR ATE RAE S » RS 70£2°C - ON CRO1005 #ifs
Load life 4.25.1 TIME:1.5H > OFF TIME:0.5H > #HEAUEH | £(5.0%+0.05Q) Max
[ 1000 */o/Nist - EINRIE AT ERHE AL
=, CR0201~CR2512 #X.
Put the specimen in a chamber at 70+2°C %
temperature, ON TIME:1.5H > OFF 1(2.0%+0.05Q2) Max

TIME:0.5H » and applied rated voltage for
1000 "*'/oH. Measure the variation of resistance.
R»-R
AR%= ; 500 (%)
1
R1 =13 Hi[H{E (resistance before test)
R2 =& 5% [ FH {E (resistance after test)

SRR TERR MIL-STD-202 | 25° C~65 " C,90~100%RH, 2.5 /INEsf; 65°C | £2.0% +0.05Q) Max
Moisture METHOD 106 | 90~100%RH, 3 /)N B ; 65 ° C~25 °
resistance C,80~100%RH,2.5/NIsF, 1OMEEF, 1 Ba 45 o

24%4/ N8 fE AT

25 7 C~65° C,90~100%RH, 2.5H; 65 °C
90~100%RH, 3H; 65°C~25C

80~100%RH, 2.5H, 10 cycles, Measurement at
2424 hours after test conclusion.

AR%= %100 (%)
R

R1 =146 milH{E (resistance before test)
R2 =146 = PH{E (resistance after test)

12 A4S ¢ 613-00-001 iR 4:V39.0a
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10. EL3EHE (Tapping Specification )
10.1 B R~F (reel dimension )

2N Ty
\w ‘0 [

Reel |

Unit: mm
. Eyﬁ%ﬁp@ ®A ®B oC W
7" reel for 8 mm tape 178%2.0 60.0£1.0 13.5%0.5 9.00%0.3
7" reel for 12 mm tape 178%2.0 60.0£1.0 13.510.5 13.010.3
10" reel for 8 mm tape 254%1.0 100.0£1.0 13.5%0.5 10.0£1.0
13" reel for 8 mm tape 330%1.0 100.0£1.0 13.5%0.5 10.0+0.5

13 g5 1 613-00-001 i 4<:V39.0a
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102 ASER~FE¥E (Packing Style And Packaging Quantity )
Unit: pcs/reel

Product Size 7 inch reel 10 inch reel 13 inch reel
CR1005 20,000 80,000
CR0201 10,000/15,000/20,000 20,000 50,000
CR0402 10,000 /20,000 20,000 50,000
CR0603 5,000 10,000 20,000
CRO805 5,000 10,000 20,000
CR1206 5,000 10,000 20,000
CR1210 5,000 10,000 20,000
CR1812 4,000
CR2010 4,000
CR2512 4,000

14 g5 1 613-00-001 i 4<:V39.0a




IS RBF

—
g ectronics
HEred PR - L S5-CR Z 51

Approval Specification for Thick Film Chip Resistors - Type CR

10.3 ®3ER ] (Packing Dimension)

PO

@D 1.00(0.04)
N—
Ja

olo- & o o o
]

P1| "

\|/ LI
- 7
(4 L
| A 2?5108)4/

Unit: mm

1.78+0.1(0.069+£0.004)

Dimensions A B D F PO P1 P2

W

T

CR1005

0.24%0.05

0.45%0.05

L. SOi 0-1

3.50%0.05

4.00£0.10

2.00£0.10

2.00£0.05

8.0010.20

0.40£0.07

CR0O201

0.38%0.05

0.68%0.05

150‘“)1

3.50%0.05

4.0020.10

2.00£0.10

2.00£0.05

8.00£0.20

0.4210.07

CR0402

0.65%0.10

1.15%0.10

150‘*01

3.50%0.05

4.00£0.10

2.00£0.10

2.00£0.05

8.0010.20

0.42%0.07

CR0O603

1.10£0.10

1.9020.10

150‘“’1

3.50%0.05

4.0020.10

4.0020.10

2.00£0.05

8.00£0.20

0.60%0.07

CRO805

1.65%0.20

2.40%0.20

150‘*01

3.50%0.05

4.00£0.10

4.00£0.10

2.00£0.05

8.0010.20

0.75%0.07

CR1206

2.00£0.20

3.60%0.20

150‘“’1

3.50%0.05

4.0020.10

4.0020.10

2.00£0.05

8.00£0.20

0.7510.07

CR1210

2.8010.20

3.50%0.20

150‘“’1

3.50%0.05

4.0020.10

4.0020.10

2.00£0.05

8.00£0.20

0.7510.07

CR1812

3.30+0.20

4.60%0.20

1.50 o1
0.0

5.50%0.05

4.0020.10

4.0020.10

2.00£0.05

12.0£0.10

1.0£0.07

CR2010

2.90%0.10

5.30%0.10

1.50% 01

5.5010.05

4.00£0.10

4.00£0.10

2.00£0.05

12.0£0.10

1.0£0.07

CR2512

3.40%0.10

6.6010.10

150‘*01

5.5010.05

4.00£0.10

4.00%0.10

2.00£0.05

12.0£0.10

1.0£0.07

15
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11. BB F3Mlis (Peel force of top cover tape )
R A 300mm/73 FEVZRIE - 165~ 180 FE ARV T I THIE » A1 NEIFTR « 4 dY3HE
IR 10g~170g; B RYFHIES JISERE 15~80g.
The top cover tape 1s pulled at a speed of 300 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 tap e

16 A4S ¢ 613-00-001 iR 4:V39.0a
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12.¥8+% R~ ( Recommended land patterns):

mam
g

E:] Product

1 Welding Plate

Dimensions (mm)
Land pattern
Type A B C D
CR1005 0.15~0.20 0.50~0.70 0.20~0.25 0.18~0.23
CR0201 0.25~0.30 0.70~0.90 0.30~0.40 0.23~0.28
CR0402 0.50~0.60 1.40~1.60 0.40~0.60 0.42~0.52
CR0603 0.70~0.90 2.00~2.20 0.80~1.00 0.60~0.70
CR0805 1.00~1.40 3.20~3.80 0.90~1.40 1.10~1.20
CR1206 2.00~2.40 4.40~5.00 1.20~1.80 1.15~1.35
CR1210 2.00~2.40 4.40~5.00 2.30~3.50 1.15~1.35
CR1812 3.10~3.30 5.70~5.90 3.20~3.40 1.30~1.50
CR2010 3.30~3.70 5.70~6.50 2.30~3.50 1.20~1.40
CR2512 3.60~4.00 7.60~8.60 2.30~3.50 2.05~2.25
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13. ¥& # (soldering)
13.1 BN ERERZ (Recommend reflow soldering profile )
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13.2 BIKigEiEis: (Recommend wave soldering profile )
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«——— Preheating ——— i Coaling
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13.3 FTHEE (hand soldering temperature )

FEERE 350210°C 3 #h 2N - i se ks kA At F P A A
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.
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All product specification and data are subject to change without notice
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