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Approval Specification for Thick Film Chip Resistors - Type CR

1. SEE (scope)
L1 EHTAAT AT o2 BN /B RH CR &7

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

1.2 AN E I TCE = ShH8 G Fr e Bt B AR TR, TAZLE T H 2 B3 75 & RoHS #8925 3K
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

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

CR0O603JA0101G
CR. 0603 J A 0101 G
| l l l |
KM (Type) R~F(Size) | | A% BE Th % BHAE AN
CR: JE IR Fr 1005 Tolerance Rated Power Resistance value | |Packing Code
FHLBH (thick film 0201 B=10.1% 1=1W +1% ,+£0.5% : G=reel (H¥)
chip resistors) 0402 D=10.5% 2= 3/4W 49R9=49.9 Q V=bulk (HED
0603 F=t1% 3=1/2W 1002=10K Q S= Double Standard
0805 G=12% 4= 1/4W +2% , 5% : Quantity (P54
1206 J=15% 8=1/8W 06R8=6.8 © FbrAE L )
1210 K=110% A= 1/10W 0564=560K Q
1812 B=2W
2010 F=1/16W
2512 H=1/20W
L=1/32W

#VE: 1005: YRF 01005 AUk
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ﬁ—
g AR &5 EBF

LIZ Electronics

RN Fr e B A& F3-CR %51

Approval Specification for Thick Film Chip Resistors - Type CR

3. HPH AR ~Marking on the Resistor's Body):

%€ 01005+ 0201 5z 0402 RIAEEN » AR _ETEFH
LGVAR
For 01005+ 0201 and 0402 size, no marking on the
body due to the small size of the resistor

¥ OISR L L= R 0 BT 2o EE
AR T » a— 1 10 B3R
15% 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%)

% 10.5%, T1%H977 i o DITUFERS AR » BT = AL RBE
HAVERE T > e —rFomn 10 i3
10.5%, £1% lerance 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,
(109

% 0603 £1% E96 25 HIARAERR(E » RIEEFHAA LN
KA ZALAE IR -
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.

472=47x102=4.7K()

10Q LA Fhrzx: 5R6=5.6Q
Below 10€2: 5R6=5.62

4992=499x102=49.9K()

100Q BA Fhr7r: 6R81=6.81Q)
Below 100€2: 6R81=6.81(2

HEBHE

0 BRER™ a0 A 000 =LA PR o
0Q Products, use 000 3digits code to indicate the
resistance value.

000=0€2

3 Y 4ESE © 613-00-001 FEA<:V30.0
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Approval Specification for Thick Film Chip Resistors - Type CR

0603 £1% E96 &5 AEFE B A (Standard E96 Series Resistance Value Code for 0603 1% Marking)

g | BEE | S | PHME | S | THE | (9 | FEfE | 9 | BE | 4% | FEE

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 36 232 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 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 62 432 78 034 94 931
15 140 31 205 47 301 63 442 9 649 95 953
16 143 32 210 48 309 04 453 80 065 96 976

0603 £1% E96 Z5AIF5E 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 7R ~40 T (So the resistance value are marked as the following examples)

10D I 38Y
I 10D=124x10=124K Q 38Y=243x10"=2.43Q

0603 £1%HIF= 5 » FEARAE B24 2519 > (HARET E96 %5 » F1oR5 S FHEMEE - HEETE M II—5%
Standard E24 and not belong to E96 series values of 0603 £1%, the marking is the same as 5% tolerance but

marking as underline

331 560 O
— 331=33x10'=330Q — 560=56x10"=56 2

4 Y 4ESE © 613-00-001 FEA<:V30.0
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Approval Specification for Thick Film Chip Resistors - Type CR

4. R~ (dimension) :

. —

dimension L—éj

: A7 (unit) : mm

5] (Type) L AW T E e
CR1005 0.4010.02 0.2010.02 0.1310.02 0.1010.03 0.10+0.03
CR0201 0.6010.03 0.30+0.03 0.2310.03 0.1010.05 0.1520.05
CR0402 1.000.05 0.50%0.05 0.300.05 0.1510.10 0.2010.10
CR0603 1.6010.10 0.8010.10 0.4510.10 0.2510.20 0.30+0.20
CRO805 2.000.15 1.25%0.15 0.5010.10 0.3510.20 0.4010.20
CR1206 3.1020.15 1.60%0.15 0.55%0.10 0.4510.25 0.40£0.25
CR1210 3.1020.15 2.5020.15 0.55%0.15 0.35%0.25 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 2.5010.20 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. THRZFZER ML ( Derating Curve) :

5
o LE ??L @ —557C ~ +1257C (100580201) —55C ~ +155C (##)
_— B B A A BTOCE125C2 M » shF TR |FERE HRBTOCE1S5C2M » hFTH
) F [8 ¢h & FoAfE £ Z o T [ dh &P AL EZ o
100 gk ¢ 100 e ¢ 73\
| 1
ifl} 1 g0 | " 1 80 I\
F ik : M 1k
% Ih 60 | —— Th 60 L N
k{ = I 3 1 \
:h o 40 | \ H 40 :
9 ! 125 % ' :
i (%) 20 | - (%) - : 15:5
) I | I
U 0L ' \ 0 L | N
55 20 40 60 80 100 120 140 160 55 20 40 60 80 100 120 140 160
FAEERRE(C) BERE(T)

TAEREVERE (Operating Temperature Range) : -55C~+155C;
B AE5M (storage condition ) : 5~30°C, 30~75%RH.

5 TE4REE - 613-00-001 [ 4<:V30.0
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Approval Specification for Thick Film Chip Resistors - Type CR

6.EPH &5 (Construction ) -

Marking
Outer Protective layer
Inner protective layer

Resistive layer

Conductive layer

Side conductive layer

Ni plating layer

"""""""" SEETT Sn plating layer

No. 45t FEM R
construction Major material
1 Wi S HEAR =AM
Ceramic substrate Al203
2 AR i
Conductive layer Ag
3 ] e BG4
Side conductive layer NiCr
4 PHARZ AR I
Resistive layer RuO2 + glass
5 N ERH 2 e
Inner protective layer Glass
6 MR INE M
Outer Protective layer Epoxy
7 - INEM N
Marking Epoxy
8 B B
N1 plating layer N1
9 Bk EL
Sn plating layer Matte Tin

T A4ESE © 613-00-001 R4<:V30.0
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Approval Specification for Thick Film Chip Resistors - Type CR

7. BE{EYER (resistance range) :

PR
A% Type Resistance Range
0.5% 1% 2% 5%
CR1005 - 1Q~10MQ 1Q~10MQ 1Q~10MQ
CR0O201 - 1Q~10MQ 1Q~10MQ 1Q~10MQ
CR0402 10Q~1MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ
CR0603 10Q~1IMQ 1Q~22MQ 1Q~22MQ 1Q~100M Q2
CRO805 10Q~1IMQ 1Q~22MQ 1Q~22MQ 1Q~100M Q2
CR1206 10Q~1IMQ 1Q~22MQ 1Q~22MQ 1Q~100M Q2
CR1210 10Q~1IMQ 1Q~22MQ 1Q~22MQ 1Q~100M Q2
CR1812 10Q~1IMQ 1Q~10MQ 1Q~10MQ 1Q~10MQ
CR2010 10Q~1IMQ 1Q~22MQ 1Q~22MQ 1Q~100M Q2
CR2512 10Q~1IMQ 1Q~22MQ 1Q~22MQ 1Q~100M Q2
8. HLS4FM (electrical characteristics) :
- NIK(E BRI HELZ T EWAHE LRI LWL H
5] HiE TR HE R Dielectric Resistance JE B B
Type Rated power Max Working | Max Overload | Withstanding Value of Rated Current Max Current
Voltage Voltage Voltage Jumper of Jumper of Jumper
CR1005 1/32W 15V 30V 30V <50mQ 0.5A 1.0A
CR0201 120W 25V S0V 75V <50mQ 0.5A 1.0A
CR0402 1/16W S0V 100V 150V <50m Q2 1.0A 2.0A
CR0O603 1/10W 75V 150V 220V <50m Q2 1.0A 2.0A
CRO805 1/8W 150V 300V 430V <50m <2 2.0A 5.0A
CR1206 1/4W 200V 400V 570V <50m <2 2.0A 10.0A
CRI1210 12W 200V 500V 710V <50m €2 2.0A 10.0A
CR1812 12W 200V 500V 710V <50mQ 2.0A 10.0A
CR2010 3/4W 200V 500V 710V <50mQ 2.0A 10.0A
CR2512 W 200V 500V 710V <50mQ 2.0A 10.0A

7 (remark) :

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

E= JRP

E: HEHE (Rated Voltage) (V)
P : FiEIh#E (Rated Power ) (W)

R : HPHFEME (Resistance

) (ohm)

3 ARIRTHEL PR R R R ) ) e K A L, St R ) ) i K A i e DA b R BEL R 0 RS

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.

T A4ESE © 613-00-001 R4<:V30.0
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Approval Specification for Thick Film Chip Resistors - Type CR

9. MEREEHI NI, (Performance Reliability Test Methods )

N MAT774 MR FAE
[tem Test Methods Test Conditions Specification
I JISC 5201 4.8 TCR= (R-Ro ) / (ttv) Ro x10° (ppm) 01005 #fg -
Temperature Ro FEPHAE =R T HYFHAE (resistance at room 1Q =R<10Q:
Coefficient temperature) -200~+600PPM/C
R H[HAE 125°CH5-55°C FHYFHAE (resistance at 10Q =R=10MQ:
125C or-557C) 1250 PPM/C
to 2 )5 (room temperature) 0201 #HA% -

t MHRJEE (test temperature 125°C or -55C ) IQ=R=10Q:
-100~+300PPM/C

10Q<R=10MQ:
1200 PPM/C
0402~2512 #iifs -
1Q=R=10Q2:
1200 PPM/C
10Q<R=10MQ:
1100 PPM/C
IOM Q<R =100MQ:
1200PPM/C
e hes JISC 5201 4.17 | JHBHERIER AN » BIFRRE 2455£5°C > el | 5e2b 95% A 45
Solderability 3+0.5 #bs (Min 95% coverage)
Dip the terminal in a flux and then dip into a
soldering bath at 245+5°C for 3+0.5sec.
giike J=ENE JISC 5201 4.6 FEFH AR FnEida 2 Ik 6025 #0)5 » MiE a2k | >10GQ
Insulation HERS
resistance Applied the dielectric withstanding voltage on the
center of body for 60+5seconds. Then measure
insulation resistance.
“a 25 & JIS C 5201 4.7 FEPH AR e e i & 6015 F) - g~ Rl AT I
Dielectric Applied the dielectric withstanding voltage on the kA ks
withstanding center of body for60*5seconds. No evidence of
voltage flashover, mechanical

damage arcing or
insulation breakdown

FAFEE 010 | JIS C 5201 4.13 | Nk 2.5 fEHYEUE % If(E] 5 FEMEIX5AT | £(1.0% +0.05Q2) Max

Short-time JERVIHIE TR -
overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.
AR%= % #100-- (%)
1

R1 =155 HiifH{E (resistance before test)
R2 = &4 [ RH {E (resistance after test)

8 Y 4ESE © 613-00-001 FEA<:V30.0
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Approval Specification for Thick Film Chip Resistors - Type CR

N MAT774 MR FAE

[tem Test Methods Test Conditions Specification
PUES JISC5201 4.18 | JEBIEAIER AR » SHFUESE 260£5°C - Bf[E] | £(1.0%+0.05Q) Max
Resist to 10£0.5 #b, M= LRI fEHIPHE B3R -
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.
Ro-Ru
AR%= R *100------ (%)
R1 =138 HH{E (resistance before test)

R2 =148 5 FH {H (resistance after test)

I T2 JISC 5201 4.33 | AEFHIEBAE MR _ B T E T, B OrFEHT A *(1.0%+0.05€2) Max
Terminal 20£1 #b 0 1206(2) DATFHIRSFE | 5/ mm;
bending 1206 PA_ EAYRSFES H 2% omm; ENR 56 TS

[HER =R ezt

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
+0.2

than 1206 or 2" /omm which size larger than 1206.
Measure the variation of resistance.

MR (testboard) [k (ig)

20 W0 Unit : mam
b |
W |
U
! - Ri7O |
100 mm 126£0.2 mn

i
| |- liumas

Ra-Ru

AR%= ———— *100---- (%)
Ri

R1 =138 H1H{E (resistance before test)
R2 =148 [ FH {H (resistance after test)

9 Y 4ESE © 613-00-001 FEA<:V30.0
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ESS M7 7% A 2% A P

[tem Test Methods Test Conditions Specification
SRS JISC52014.19 | HEHFHACEETERNLH - JRFE 155£2°C 2-55+ +(2.0%+0.05€2) Max
Temperature 3C o FH5AMEES -
Cycling RS AT EHEZ B

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.

srse —RR g ()

R1 =138 HH(E (resistance before test)
R2 = 1% J5FH B (resistance after test)

MR JISC52014.24 | HBPHAEDRENRAS - JRE 4022°C » {8/% +(2.0%+0.05 Q) Max
Humidity 90~95 %RH; i FRATE F & 1.5 /N > T ER 0.5 /7

it B AT ER 2 AR A [E] 1000 /o /NS,
AT EREE T b,
Put the specimen in a chamber at 403+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.

Ra-Ru

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

R1 =146 HiiH{E (resistance before test)
R2 =155 f5PH {E (resistance after test)

A A JIS C 5201 H AR AEH » JRE 7012°C > ON CRO1005 #HAE:
Load life 4.25.1 TIME:1.5H »OFF TIME:0.5H -8 H&RE HJE 1000 | £(5.0%+0.05Q) Max
PosNat o RS T EREE A B,
Put the specimen in a chamber at 70+2°C CRO201~CR2512 #K

temperature, ON TIME:1.5H «OFF TIME:0.5H > and | %

applied rated voltage for 1000 */oH. Measure the (2.0%+0.05 Q) Max
variation of resistance.

swse —RR g ()
R1 =128 H1FHE (resistance before test)

R2 = 146 J5FH B (resistance after test)

10 4RSS © 613-00-001 kizA:V30.0
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R N AWIRZS My 2% A Fw%
[tem Test Methods Test Conditions Specification
SRR MIL-STD-202 | 25 ° C~65 * C,90~100%RH, 2.5 /N B ; 65 ° C | #(2.0% +0.05Q) Max
Moisture METHOD 106 | 90~100%RH, 3/]Nit; 65°C~25C,80~100%RH,2.5/]

resistance

B, 10 MIGEF, 1050 25 2R 2424/ N g #1703
25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH,
3H; 65°C~25°C

80~100%RH, 2.5H, 10 cycles, Measurement at 244
hours after test conclusion.

AR%= Rx-Ru

%100~ (%)
1

R1 =128 H1FHE (resistance before test)
R2 =148 5 FH {H (resistance after test)

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

AN L

ﬂCE::EE <
Reel QQ & s ®
Standard Quantity per Reel —
5,000 pes/Reel E
.Ej A B C F W
Dimensions
CR1005
CRO201 | mm 178+2.0 60.0£1.0 13.540.5 11.440.1 9.00+0.3
CR0402
CR0603
CRO805
CR1206 | Inch | 7.008£0.079 | 2.3620.039 0.53140.020 0.44910.039 | 0.35410.012
CR1210
CRIBI2 | 1m 17842.0 60.0£1.0 13.540.5 15.441.0 13.040.3
CR2010
CR2512 | Inch | 7.008%0.079 | 2.362%0.039 0.53140.020 0.60610.039 | 0.51240.012

11 4RSS © 613-00-001 kizA:V30.0
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% &7 (Remark) (1) 01005 &5 20,000 pes
01005 Quantity per Reel 20,000 pcs/Reel
(2) 0201/0402 &4 10,000 pes
0201/0402 Quantity per Reel 10,000 pcs/Reel
(3) 1812/2010/2512 &4 4,000 pcs
1812/ 2010/2512 Quantity per Reel 4,000 pcs/Reel
(4) 0603/0805/1206/1210 4 5,000pcs
0603/0805/1206/1210 Quantity per Reel 5,000 pcs/Reel
(4) 0402 WIS 2R RS 20,000pcs
0402 Quantity per Reel 20,000 pcs/Reel as customer requirement

10.2 A3 R~} (packing dimension)

B 176 0.1

= {o.080 £0.004)

12 4RSS © 613-00-001 kizA:V30.0
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Unit: mm

Dimensions A B D F PO Pl P2 W T

CRI005 | 0.240.05 | 0.45£0.05 | 1.50£33 | 3.50£0.05 | 4.00£0.10 | 2.00+0.10 | 2.00+0.05 | 8.00+0.20 | 0.40£0.07
CRO201 | 0.38+0.05 | 0.68%0.05 | 1.50£33 | 3.500.05 | 4.00£0.10 | 2.00+0.10 | 2.00£0.05 | 8.00+0.20 | 0.42+0.07
CRO402 | 0.65+0.10 | 1.15%0.10 | 1.50£33 | 3.500.05 | 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 | 1.50£33 | 3.500.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 8.00+0.20 | 0.6020.07
CRO805 | 1.65+0.20 | 2.40£0.20 | 1.50£33 | 3.500.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 8.00+0.20 | 0.750.07
CRI1206 | 2.00£0.20 | 3.60£0.20 | 1.50£33 | 3.500.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 8.00+0.20 | 0.750.07
CRI210 | 2.80+0.20 | 3.50£0.20 | 1.50£33 | 3.500.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 8.00+0.20 | 0.750.07
CRI812 |3.30+0.20 | 4.60£0.20 | 1.50£33 | 5.500.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 12.0+0.10 | 1.0£0.07
CR2010 | 2.900.10 | 5.30£0.10 | 1.50£33 | 5.500.05 | 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 | 6.6020.10 | 1.50£33 | 5.500.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 12.0+0.10 | 1.0£0.07

11, BRI B F7MA  (Peel force of top cover tape)
AT BA 200mm/ 4 B T B, I 165180 FEA T AT RIES, W FEFTR. 40t iRE
J13a 9 102~ 70g; B IR & 176N 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)

carrier tape

Top cover tape

Direction of pull

Under tape

13
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Approval Specification for Thick Film Chip Resistors - Type CR

12. #24% R~ ( Recommended land patterns) :

i Product

777 Welding plate

and pattern Dimensions ( mm )

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
CRO805 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

14 T{R4ESE  613-00-001 FR4<:V30.0
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Approval Specification for Thick Film Chip Resistors - Type CR

13. Y888 (soldering)
13.1 EWEFRERZ (Recommend reflow soldering profile )

280 -

240-260% M. T
260 e .

240 + <108

220 k e

20T B0-150s

200
180 LB

160 1800
140

60-120s
120 ¢

100
AITs
80
60 -
40

20

0

0 20 40 B0 30 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

13.2 EEDCHEERZE (Recommend wave soldering profile )

P
280 ' i

= 10s,
2602607 Max o

220 + MBS

12007

D3 s

[P E— Preheating —— » i Cooling

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

13.3 FILIREE (hand soldering temperature)
JEFEURSE 350210C 3 b2 it ek R 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.

15 4RSS © 613-00-001 kizA:V30.0
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