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JEJE & Fr B B AR F5-CR &3
Approval Specification for Thick Film Chip Resistors - Type CR

1. SEEE (scope)
L1 EHTAARI AR LX< B HEH CR &7

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

1.2 AR JCH = Fa ) ff i B B o ARG, TAAAE T Fa 2 BB I 75 A RoHS #8925 3K
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

2. P25 (part number) :
0603 1/10W 5% 100 Q

CRO0603JA0101G
CR 0603 J A 0101 G
! | | | |

1 (Type) =T (Size) | | A% HIUE Th & FEAE (T

CR: B F 0201 Tolerance Rated Power Resistance value | |Packing Code

FHLBH (thick film 0402 B=10.1% 1=1W +1% ,+0.5% : G=reel (H#)

chip resistors) 0603 D=10.5% 2=1/2W 49R9=49.9 Q V=bulk C(HED
0805 F=t1% 3= 3/4W 1002=10K Q@ S= Double Standard
1206 G=+2% 4= 1/4W +2% , +5% : Quantity (H 5%
1210 J=15% 8=1/8W 06R8=6.8 © B AE LR )
1812 K=t10% A= 1/10W 0564=560K Q
2010 F=1/16W
2512 H=1/20W
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3. HfHAESFEE R R(Marking on the Resistor's Body):

0201 J% 0402 RIAARI N, AAK - To bR
For 0201 and 0402 size, no marking on the body due to
the small size of the resistor

INEEEB% = i, A= bR, H LR s BEAE
PIE R, B a—h3Ros 10 [

+5% 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"

TN A T, sa—hRR 10 [Pk
+0.5%, +1%,£2% 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 +1% E96 R FIMbriHE AR, PRI A RH A4 K
N R = A ARAE PRI

Standard E96 series values of 0603 +1%: due to
the small size of the resistor’s body, use 3digits
code to indicate the resistance value.

6R81

HBE8

472=47x102=4.7K()

10Q LA F#rzx: 5R6=5.6Q
Below 10Q2: 5R6=5.6()

4992=499x102=49.9K()

100Q EAFH57R: 6R81=6.810
Below 100(: 6R81=6.810

T A4RSE © 613-00-001 RiA:V25.0




JEJE & Fr B B AR F5-CR &3
Approval Specification for Thick Film Chip Resistors - Type CR

0603 £1% E96 & 547 AERE B (D (Standard E96 Series Resistance Value Code for 0603 £1% Marking)
G | THE | 68 | PRE | Ao | T | RS | BLE | oS | FEE | fug | A
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 67 487 83 715
04 107 20 158 36 223 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 87 787
08 118 24 174 40 255 56 374 72 549 88

09 121 25 178 41 261 57 383 73 562 89 825
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 76 004 92 887
13 133 29 196 45 287 61 422 71 619 93 909
14 137 30 200 46 294 02 432 78 034 94 931
15 140 31 205 47 301 63 442 79 649 95 953
16 143 32 210 48 309 04 453 80 065 96 976

0603 £1% E96 ZFHIF5E AL (Multiplier Code for 0603 £1% Marking)

8% Code Y X A B C D E F
F5%7 Multiplier 10° 10" 10 10' 10° 10° 10° 10°

FEAE AR 40 T (So the resistance value are marked as the following examples)

I 10D I 3 38Y :
10D=124x10"=124K 2 38Y=243x10"=2.4312

0603 £1%HIF= 5 > FEFRAE B24 2515 > (HRNET E96 251 » fiorS 5% FHEMEE - (HEETR T hl—3R4
Standard E24 and not belong to E96 series values of 0603 1%, the marking is the same as 5% tolerance but

560
— 560=56x10"=562

4 THR4RSE  613-00-001 FEA:V25.0
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4, R~} (dimension) :

. EE —
dimension L—éj
L A7 (unit) : mm
U5 CType) L W T E e
CR0201 0.60+0.03 0.30£0.03 0.20£0.03 0.10£0.05 0.13%0.05
CR0402 1.0010.05 0.50%0.05 0.30%0.05 0.1520.10 0.20%0.10
CR0603 1.60%0.10 0.80%0.10 0.45%0.10 0.2520.20 0.30%0.20
CRO8&05 2.00+0.15 1.2520.15 0.50%0.10 0.3520.20 0.40%0.20
CR1206 3.10+0.15 1.60%0.15 0.55%0.10 0.45%0.25 0.40%0.25
CR1210 3.10+0.15 2.50%0.15 0.55%0.15 0.3520.25 0.60%0.25
CR1812 4.50%0.20 3.10%0.20 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 0.85%0.25 0.95%0.25

5. ThERFER ML ( Derating Curve) :

e 55T ~ +1257C (0201) —55¢C ~ +155C (&)
. S5 §U[E

o |ABBEZABIOCEI5CIN AR TH [ANERLALBIOCE 55CL R HFTH

U [FR$GKFAEEZ - EEESSS e

100 gt 70\ 100 e L

2 2 g0 . 80 : N,

£ |w N “ N

& % 60 ; o 60 : N

%, ;L 40 i \ 40 : \

# @) ! \ 125 (%) ! 155

# = : i - : :

4 o L | \ o L | N

55 ' 20 40 60 80 100 120 140 160 55 ' 20 40 60 80 100 120 140 160
RERBRE(C) FURR(C)

TAEREVEREl (Operating Temperature Range) : -55C~+155C;

A4 (storage condition ) @ 5~30°C, 30~75%RH.

5 4RSS ¢ 613-00-001 kigA:V25.0
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6.EEfHZE# (Construction )

Marking
Outer Protective layer
Inner protective layer

Resistive layer

Conductive layer

Side conductive layer

Ni plating layer

I~ Sn plating layer

N

No. LK T
construction Major material
1 Wi e B A —H A5
Ceramic substrate Al203
2 AR i
Conductive layer Ag
3 ] e BG4S
Side conductive layer NiCr
4 PHARZ AR 3
Resistive layer RuO2 + glass
5 N IRHZ I
Inner protective layer Glass
6 SMRYE INEM R
Outer Protective layer Epoxy
7 - INEM R
Marking Epoxy
8 B LR B
N1 plating layer N1
9 Bk =%
Sn plating layer Matte Tin

T A4RSE © 613-00-001 RiA:V25.0
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7. BE{EYER (resistance range) :

TR
745 Type Resistance Range
0.5% 1% 2% 5%
CR0201 - 1 Q~10MQ2 1Q~10MQ2 1Q~10MQ2
CR0O402 10Q2~1MQ 1 Q~22MQ 1 Q~22MQ2 1 Q~22MQ
CR0603 10Q2~1MQ 1 QQ~22MQ 1 Q~22MQ 1Q~100MQ
CRO8&05 10Q2~1MQ 1 Q~22MQ 1 Q~22MQ 1Q~100M Q2
CR1206 10Q2~1MQ 1 Q~22MQ2 1 Q~22MQ2 1Q~100M €2
CR1210 10Q2~1MQ 1 Q~22MQ2 1 Q~22MQ2 1Q~100M €2
CR1812 10Q2~1MQ 1Q~10MQ2 1Q~10MQ2 1 Q~10MQ2
CR2010 10Q2~1MQ 1 Q~22MQ 1 Q~22MQ 1Q~100M Q2
CR2512 10Q2~1MQ 1 QQ~22MQ 1 Q~22MQ 1Q~100MQ
8. B 4% (electrical characteristics) :
45 Type CR0201 | CR0O402 | CR0O603 | CRO805 | CR1206 | CR1210 | CR1812 | CR2010 | CR2512
AUEDH 120W 1/16W 1/10W 1/8W 1/4W 12W 12W 3/4W
Rated power
AN TAERE
Max Working Voltage 25V 50V 75V 150V 200V 200V 200V 200V
RN 50V 100V 150V 300V 400V 500V 500V 500V
Max Overload Voltage
“a 25t
Diclectric Withstanding Voltage 50V 100V 150V 300V 500V 500V 500V 500V
SUMEE £1% 0mQ | <2mQ | <20mQ | <2omQ | <€0mQ | <20mQ | <20mQ | <20mQ
Resistance Value of Jumper 1%
;?ETKBHE 5% <S0mQ | <50mQ | <S0mQ | <50mQ | <S0mQ | <S0mQ | <5S0mQ | <50mQ | <50mQ2
Resistance Value of Jumper 5%
SUBHUE A 0.5A 1A 2.0A 2.0A 2.0A 2.0A 2.0A
Rated Current of Jumper
SHBRIHEA R 1A 2A 5.0A 10.0A 10.0A 10.0A 10.0A
Max Current of Jumper

#27%F (remark) :

¥ HUEHETHHE AN (The rated voltage is calculated by the following formula)

E= VRP

E: HEHE (Rated Voltage) (V)
P : ZiE % (Rated Power ) (W)
R : FEBHPHAE (Resistance
¢ USRI AR H I RE T RE I e 2R ) e R A L, U sk 2R O3] PR e K AR R A b R L ) FRL R

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

) (ohm)

T A4RSE © 613-00-001 RiA:V25.0
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maximum working voltage shall be regarded as rated voltage.

9. M:gE(Performance Specifications)

BERS Fk& MR T %
Item Specification Limits Test Methods
TRE R 0201 ##% - JIS C 5201 4.8
Temperature Coefficient 102 =R=10€2:-100~+350PPM/C
10Q<R=10MQ:£200 PPM/C
0402 ~ 0603 ~ 1210 ~ 2010 ~ 2512 #H#% :
1Q=R=10Q:%200 PPM/C
10Q<R=10MQ:*100 PPM/C
1OM Q<R =22M Q:+200 PPM/C
0805 ~ 1206 ##
1Q =R=10Q:1£200 PPM/C
10Q<R=10MQ:£100 PPM/C
1OM Q<R =22M Q:+200 PPM/C
24M Q<R = 100M Q:3300 PPM/C
IR 5/ 95%EFH_FE45(Min 95% coverage) JIS C 5201 4.17
Solderability
4 2% Fa R >10GQ2 JISC 5201 4.6
Insulation resistance
e J A T EE ~ R ] WAL MR JIS C 5201 4.7

Dielectric withstanding voltage

No evidence of flashover, mechanical damage
arcing or insulation breakdown

JOAF (] 7 AT 15%&E2% * £(2.0% +0.05Q) Max (5¢K) JISC 5201 4.13
Short-time overload 11%&10.5% * +(1.0% +0.05Q2) Max (FzK)

T i £(1.0% +0.05Q) Max (FK) JIS C 5201 4.33
Terminal bending

PUEH R 1(1.0% +0.05Q) Max () JISC 5201 4.18
Resist to soldering heat

AT A +(3.0% +0.05Q2) Max (5 K) JIS C 5201 4.25.1
Load life

MHEFH4: Humidity 1(2.0% +0.05Q) Max () JIS C 5201 4.24
& EEA 1(2.0% +0.05Q) Max () JIS C 5201 4.19
Temperature Cycling

o S LR 2 Level 1 J-STD-020
Moisture sensitive level

R M 1(1.0% +0.05Q) Max (5 X) JIS C 5201 4.21
Thermal shock

8 4RSS ¢ 613-00-001 kigA:V25.0
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10. BZEMH& (Tapping Specification)

10.1 #&#R~F (reel dimension)

Dimensions
CR0201 L . . . .
CROADD mm 178%2.0 60.0£1.0 13.5%0.5 11.4%0.1 9.00%0.3
CR0603
CROR05
CR1206 Inch | 7.008+0.079 2.362+0.039 0.531£0.020 0.449%0.039 0.354%0.012
CR1210
CR1812 mm 178%£2.0 60.0£1.0 13.510.5 15.4£1.0 13.010.3
CR2010
CR2512 Inch | 7.008+0.079 2.362%0.039 0.531£0.020 0.606%0.039 0.5120.012

¥ &7 (Remark) : (1) 0201/0402 B4 10,000 pes
0201/0402 Quantity per Reel 10,000 pcs/Reel

ﬁﬁ
Reel Q

(2) 1812/2010/2512 #:4 4,000 pcs

1812/ 2010/2512 Quantity per Reel 4,000 pcs/Reel
(3) 0603/0805/1206/1210 E4 5,000pcs

0603/0805/1206/1210 Quantity per Reel 5,000 pcs/Reel
(4) 0402 AIHKEE P 2R B:6 20,000pcs

0402 Quantity per Reel 20,000 pcs/Reel as customer requirement

O
o/

Standard Quantity per Reel

5,000 pcs/Reel

oC|

1]
9B
BA

T A4RSE © 613-00-001 RiA:V25.0
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Approval Specification for Thick Film Chip Resistors - Type CR

10.2 AR~} (packing dimension)

PO 1.75 +0.1

I (0.069 £0.004)
P2 P1 @*D ggi
| N L o o v ¢
N N & & N g -
{ 1 e e s s O -
IR P
A
ig mmJ (inch)
Unit: mm
Dimensions A B D F PO P1 P2 W

CR0O201 0.38+0.05 | 0.68+0.05 | 1.50%04 | 3.50£0.05 | 4.00+0.10 | 2.00+0.10 | 2.00£0.05 | 8.000.20

CR0O402 0.65+0.10 | 1.15%0.10 | 1.50%0% | 3.50£0.05 | 4.00+0.10 | 2.00%0.10 | 2.00£0.05 | 8.000.20

CR0603 1.10£0.10 | 1.90%0.10 | 1.50%0¢ | 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00£0.05 | 8.000.20

CRO805 1.650.20 | 2.40%0.20 | 1.50%0¢ | 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00£0.05 | 8.000.20

CR1206 1.90+0.20 | 3.50£0.20 | 1.50£{3 | 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00£0.20

CR1210 2.80£0.20 | 3.50+0.20 | L.50£34 | 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00£0.20

CR1812 3.30£0.20 | 4.60+0.20 | 15034 | 5.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 12.0£0.10

CR2010 2.90£0.10 | 5.30+0.10 | 1.50£{: | 5.50£0.05 | 4.0020.10 | 4.00%0.10 | 2.00+0.05 | 12.0+0.10

CR2512 3.400.10 | 6.60+0.10 | 1.50£0 | 5.50£0.05 | 4.0020.10 | 4.00%0.10 | 2.00+0.05 | 12.0+0.10

10 4w 613-00-001 R A:V25.0
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1158 EMR (Reliability Test Methods)

A TR S
Item Test Conditions

HRIEEN A

Temperature Coefficient

TCR= (R-Ro) / (t-to) R X10° (ppm)
Ro FELPHAE 2= T A FHAE (resistance at room temperature)
R FEBHAE 125°CE-55C T HIBEAH (resistance at 125C or -557C)
to % it (room temperature)
t WHRWEE (test temperature 125°C or -55°C)

e WEERERNGY, G R 24585°C, IA] 2~3 7

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

¢ 25 A H L R A A B on#ki R TAE LR 60 #2005, Ml E4a 2 fH4T

Insulation resistance

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

HEEE YRS

Dielectric withstanding voltage

L R A on#ids R TAE LK 60 5
Applied the maximum DC working voltage on the center of body for 60
=+ Sseconds.

LN EIFaRAR )
Short-time overload

InEk 2.5 FERA e UK, IFE) S R s I B G T S i BB AR A %
Applied 2.5 times of rated voltage for 5 second. Measure the variation of
resistance.

R:-Ri
*100------
R

R1 =154 A FHAE (resistance before test)
R2 =14 J5 FEAH (resistance after test)

AR%=

PURHIA
Resist to soldering heat

WEREFERNG N, Bz 26085°C, BTE 1020.5 76, W&
LA e o] ER =R A <

Dip the terminal in a flux and then dip into a soldering bath at 260£5°C
for 10X0.5sec. Measure the variation of resistance.

Rif #100-mn- (%)

R1 =158 A7 FHAE (resistance before test)
R2 =154 J5 FEAH (resistance after test)

AR%=

11 T 4ESE © 613-00-001 FRA:V25.0
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RES A 2% A
[tem Test Conditions
e ZHh P B R R A AR b AT B 4 S R RIS R) 521 70, 1206(7%) LA
Terminal bending R SFE I 5%mm; 1206 PL_EFRSFE T 2% omm; IR
& BB AR A 2R

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
+0.2

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

MM Ctest board) JE3k Gig)
20 W+10 Unit : mm
" |
A
‘ | [ R230
100 mm 1.6%0.2 mm
specimen testing printed
=i \ cireuit hoard
- plEe
‘ I I supporting jig
AR
| ]
45+72| 4512
20 Unit: mm

1.6

Distance of Bending

— Bk e

Testing printed
circuit board

Ep R EES AR
AR%= RERI %100 (%)
1
R1 =154 A7 FHAE (resistance before test)
R2 =154 J5 FEAH (resistance after test)

12 T 4ESE © 613-00-001 FRA:V25.0
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ERS AR %A

Item Test Conditions
PGPS HLBE RN TR AR T, HRE 7022°C, B FRAUE FLER 1000 /0 /N,
Load life A FT S BEAE AR 2R

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

Rx-Ri
Ri

R1=1A5% 7 FH{H (resistance before test)
R2 =154 J5 FEAH (resistance after test)
MHEFFE Humidity HL RO BB YRR, B 40402°C, ¥ 90~95 %RH;iH HEL 40 & H
JE 1.5 /NasF, Wieg 0.5 ZNeS ;. B A @ T FE AR I6 B TR] 1000 /0 ZNEY
=L AT E BHAE AR AL 2.
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 /0. Measure the variation of

AR%= *100------ (%)

resistance.
ARG~ 100 ()
1
R1 =154 A7 FHAE (resistance before test)
R2 =14 J5 FEAH (resistance after test)
VR P R R L PN B IR AE YR A, B 85°C » ¥R 90~95 %RH; AT H] 168 /NE,
Moisture sensitive level AT [ E DK

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

S L SEL RN g LR, JREE 125+£2°C£-55+3°C, 35 5 MEIR.
Thermal shock =R EE A fo BEAE AR b K

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

Rx-Ri
Ri

R1=15% A FH{H (resistance before test)
R2 =154 J5 FEAH (resistance after test)

AR%= *100------ (%)

13 4w 613-00-001 R A:V25.0
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g TR A
Item Test Conditions
B EEIR FL R AN TER RS, I e i i, R0 R S R 2R ISR
Temperature Cycling R 42 U MR TE] 1000 7N, B9 56 A S FEAE AR 1 2R
Put specimen in a chamber and applied rated voltage. Temperature and
humidity conditions as following. There are 42 cycles and total test time
1s 1000H. Measure the variation of resistance.
# 1 (tablel)
NS G
test condition stepl step2 step3 step4 stepS
vH B
{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 . 65C 65C 25C | 65C 65
temperature | increase to decrease to | increase to
65C 25C 65C
I 1H] 2.5H 3H 250 | 25 3
time
MRS
test condition stepb step? step8 step9 stepl0
vH B
{mg% 80~96% | 90~96% | 90~96% | 90~96% | 90~96%
humidity
BEF/Jm:i: BEF/Jm:i: ﬂ“/ml:f:
“H
TR 25C 25 -10C Joc | 25C
temperature | decrease to decrease to increase to
25C -10C 25C
I 1H] 2.5H oH 0.5H 3H 0.5H
time
R:-R
AR%= % #100----- (%)
1
R1 =135 77 FHAE (resistance before test)
R2 =156 J5 FEAE (resistance after test)

14
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12. BB RIEE F7MR  (Peel force of top cover tape)
R BA 200mm/4r B B EE, W 165~ 180 FEM M7 Ml AT R B, W N E R . 40 R
JIFE N 10g~70g; #es BRI B 7336 Bl 30~100
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 0.3N to 1N
(30 to 100 g)

Top cover tape

carrier tape
Direction of pull

Under tape

13. J&# (soldering )
13.1 EiXEREH4: (Recommend reflow soldering profile )

280 -

240-2607 M. o
260 oM —~

Ih -
=%
2

240 +

220 L A

200

200 60-1508

180 ¢ A<BT s

160 18070
140

60-120s
120 ¢
100 ¢
Sodt s
80
60 -
40 -

20 -

0 L L 1 1 1 L L 1 1 1 1 1 1 1 1 1 1 1 ]
0 20 40 B0 80 100 120 140 160 180 200 220 240 260 280 3200 320 340 360 380 400 420

15 4w 613-00-001 R A:V25.0
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13.2 EICHEEHLE (Recommend wave soldering profile )

280 ¢ e
2502607 Max

260
240 ¢
220 PGB s
200
180 +
160 +
140 -

120 e

100
e 16y
80 r
60
40 +

20 ¢

+——— Preheating ——» i Cooling

0 20 40 g0 80 100 120 140 160 180 200 220 240 260

13.3 FTHEEE (hand soldering temperature )
FEPEORE 350210C 3 FD 2N » itk ER 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 4w 613-00-001 R A:V25.0




