Thick Film Chip Resistors

TAVIX

CRO5/CR10/CR21/ CR32 Series

Features:

1) Wave, IR reflow and vapor phase soldering compatible.
2) Wrap-around nickel barrier terminations.
3) Suitable size & packaging for surface mount assembly.

4) Low noise.

How To Order:
CR32-101J-T

Packaging

Bulk (1,000 pcs/bag)

o&@@

B
T = 7" Reel/Punched Paper Tape (5,000 pcs/reel) except CR05

AXO0OTI

Resistance Tolerance

Blank = Jumper

K

J

G
E
D

=+10%
=+5%
=+2%
=+1%
=+0.5%

Resistance Code

For G, J, and K Tolerances
3 digit code (E-24)

2 significant digits plus
number of zeros

For D and F Tolerances

4 digit code (E-96)
3 significant digits plus
number of zeros

= 7" Reel/Punched Paper Tape (10,000 pcs/reel, 2mm pitch taping) CR05 and CR10
= 10" Reel/Punched Paper Tape (10,000 pcs/reel) CR32, CR21, CR10
= 13" Reel/Punched Paper Tape (20,000 pcs/reel) except CRO5 (optional)

Examples: Examples:
2.20 =2R2 10Q = 10RO
10Q =100 100Q = 1000
10002 = 101 1kQ =1001
1kQ =102
0Q =000 (Jumper)
Case Size
05 =0402
10 = 0603
21 =0805
32 =1206
Style
CR = Chip Resistor
CJ = Zero Ohm Jumper
Dimensions:
i L i CRO05 CR10 CR21 CR32
— — (CJ05) (CJ10) (CJ21) (CJ32)
L 1.00+0.05 (.039:.002) | 1.60:0.20 (.063+.004) | 2.00:0.10  (.079+.004) | 3.10z0.10  (.122+.004)
— — W | 0502005 (.020x002) | 0.807035  (.031%5g5) | 1.25%575  ((0497G0%) | 1557035 (061755
Cc Cc
T |0.35:005 (.014:002) | 0.50:0.10 (.020:.004) | 0.55:0.10  (.022+.004) | 0.557920  (.022 904y
C | 0.20:015 (.008:.006) | 0.25:0.20  (.010+.008) | 0.35:0.20  (.014+.008) | 0.45:0.20  (.018%.008)
- +0.20 +008
D D D |0.20:010 (.008:.004) | 0.20°072  (.008%0c2) | 0.40:0.20  (.016:.008) | 0.45:020  (.018+.008)
mm (inches)
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Thick Film Chip Resistors

TAVIXS

CRO0O5/CR10/CR21 / CR32 Series Performance Characteristics

Chip Resistor Ratings

Spec Style CR05 (0402) CR10 (0603) CR21 (0805) CR32 (1206)
Power 0.063 (1/16) W 0.063 (1/10) W 0.100 (1/8) W 0.125 (1/4) W*
Voltage 50V 50V 100V 200V
Tol F J K F G J K D F G J K D F G J K
olerance (#1%) | (25%) | (#10%)| (£1%) | (#2%) | (25%) | (#10%)](20.5%)| (#1%) | (£2%) | (5%) |(£10%)|(20.5%) (£1%) | (#2%) | (£5%) |(x10%)
10Q | 10Q [ 220 | 10Q | 10Q | 1.0Q | 10Q | 10Q | 10Q | 1.0Q [ 1.0Q | 10Q | 10Q | 10Q | 1.0Q | 0.36Q| 1.0
Value Range
1MQ |22MQ| 10MQ | 1TMQ (2.2 MQ| 10MQ | 1MQ | 1MQ |22 MQ|10MQ|10MQ | 1MQ | 1MQ |22 MQ[10MQ [ 10 MQ 10 MQ
Working Temperature -55°C ~ +125°C
Chip Zero Ohm Jumper Ratings Construction
Spec Stle | 305 (0402) | cJ10 (0603) | cI21 (0805) | CJ32 (1206) Coang Material
RuO: Type Resistor
Rated Current 1A (70°C) 2A (70°C)
Resistivity 50 mQ Maximum Aum
Working Temperature -55°C ~ +125°C Substrate
Electrode Thick-Film
.. . Plating (Ni+Sn/Pb)
Temperature Coefficient of Resistance AT .
Note: In the case of the jumper chip the
CRO5 CR10 resistor element is a conductor.
F J K F G J K
Tolerance (#1%) (25%) (10%) (1%) (22%) (5%) (10%)
: 10Q | 100 | iMQ | 220 | 100 | IMa [ 10Q | 100Q | 100 | iMQ | 1.00 | 100 | iMQ
Resistance| ' | f f f f | | | f f f f
Range iMQ | 1MQ |22Me | 10Q | 1MQ | 1oMQ | 100Q | 1MQ | 1MQ [22MQ | 10Q | 1MQ | 10MQ
TCR 500 | -100 -500 -500 | -100 -500 Marking
(ppm/°C) | 100 | 250 ] / +250 ] +100 | +100 | +200 J / +200 ]
+300 | +600 +300 +300 | +600 +300 - -
Marking available as follows:
S LR Series: CR32, CJ32, CR21, CJ21, CR10, CJ10
Tolerance |, P F : J K 3 digit indication
g G5 ) = 0 Example: 473=47 X 10%= 47000 Q = 47 kQ
Resistance 1(}9 1(}9 10?9 1(}9 11\?9 1.00 1(}9 11\?9 o.4j7n 1.?9 1(}9 11\?9 0:0Q (Jumper)
Range iMQ | 100Q | 1MQ | 1MQ | 22MQ | 10Q iMQ | 10MQ | 1.0Q 10Q | 1MQ | 10MQ 100:10Q
TCR -5joo -100 -5}00 -1}00 -1 !00 -5}00 102 : 1 kQ
o +100 | +100 | +100 | 200 200 200 :
(ppm/C) +300 | +600 +300 | +1000 | +600 +300 105:1MQ
CR32 W ?
Tolerance | D, e G ) K % I'L73 %
(20.5%) (#1%) (22%) (5%) (£10%) 7 é )
esfeRnE 1(}9 10?9 1(}9 11\?9 1(}9 10Q 11\?9 1.?9 0.3[6(2 1.[})9 1(}9 11\?9
Range [ imo | 1ma | 1000 |22M0 | Mo | tMe |toMe | 10 | 10o | 1@ | iMe | 1oma Series: CR0S and CJO5 - No marking
TCR -500 500 -100 -100 -100 500 Note: On CR21 and CR32 4 digit marking is
(ppm/°C) | 100 | 100 | 100 ) 200 | +200 J ) ) / +200 I available for +1% and +0.5% tolerances.
+300 +300 | +600 | +1000 | +600 +300

Standard Decade Values
For £10%, +5%, +2%, 1% and +0.5% Tolerances (E-24)

For £1% and £0.5% Tolerance (E-96)

Derating Curve

100 102 105 107 110 113 115 118 121 124 Under high temperature, power must not
127 130 133 137 140 143 147 150 154 158 exceed derating curve.

1.0 11 12 1.3 1.5 162 165 169 174 17.8 182 187 191 196 200 100

1.6 1.8 2.0 2.2 2.4 205 210 215 221 226 23.2 23.7 24.3 249 255 80 |4t

2.7 3.0 3.3 3.6 3.9 26.1 26.7 27.4 28.0 28.7 29.4 30.1 30.9 31.6 324 g ol \

4.3 4.7 51 5.6 6.2 33.2 34.0 34.8 35.7 36.5 37.4 38.3 39.2 40.2 41.2 % \

6.8 7.5 8.2 9.1 422 432 44.2 453 46.4 475 48.7 49.9 51.1 52.3 g “ \ [
53.6 54.9 56.2 57.6 59.0 60.4 61.9 63.4 64.9 66.5 g 2 \js—
68.1 69.8 71.5 73.2 75.0 76.8 78.7 80.6 82.5 84.5 o —
86.6 88.7 90.9 93.1 95.3 97.6 Ambient temp (°C)

2 KYOCERd



Thick Film Chip Resistors

TAVIXS

Specifications and Test Methods for Chip Resistors and Arrays

Mechanical Characteristics

Specification

Test Method

Item
Jumpers
AR/R <+ (1% + 0.05Q) of R <50mQ Apply the load as shown:
initial value Measure resistance during load application.
PC board: glass-epoxy (T=1.6M) -
CR/CJ32: 3mm —
CR/CJ21: 3mm ‘
Terminal Strength Visual No evidence of mechanical damage after loading CR/CJ10: 3mm
CR/CJO05: 3mm
R meter
Breaking ed QJT‘:—T Pull direction
strength Lead Pull > 0.5kg PeE 0401 lead (use .0300 lead for CR10)
Except for CRA, CR05
Resistance AR/R <+ (1 + 0.05Q) of the initial value Immerse into molten solder at 260+5°C for 10+1 sec.
to Stabilize at room temperature for 60 min.
Soldering Heat Visual Visual: no evidence of leaching Measure resistance.
Solderability Coverage =95% Each termination end Immerse for 2 £ 0.5 sec. in Sn62 solder at 235 + 5°C
. . AR/R <+ (1% + 0.1Q) of the initial value R <50mQ 2 hrs. each in x, y and z axis.
Anti-vibration (total 6 hrs.)
Test Visual No evidence of mechanical damage 10 to 55Hz sweep in 1 min at 1.5mm amplitude.
AR/R <+(0.5% + 0.05Q) of the initial value | R <50mQ Immerse in static state trichloroethylene at
Solvent Resistance 20° to 25°C for 305 sec. Dry in air
Visual No evidence of mechanical damage @ 25°C for 30 minutes. Measure resistance.

Environmental Characteristics

Specification Test Method
Item
Jumpers
AR/R | <+ (2% + 0.1Q) of the initial value R < 50mQ Dwell in -65°C chamber without loading for
Low Temperature 1000 +48/-0 hrs
Storage ) . . Stabilize at room temperature for 60 min.
Visual No evidence of mechanical damage MEERITE M Enes vallE
T TET AR/R <+(3% + 0.1Q) of the initial value R <50mQ Dwell in 125°C chamber for 1,000 +48/-0 hrs. without loading.
e s i i i Stabilize at room temperature for 60 minutes.
P Visual No evidence of mechanical damage Measure resistance value
AR/R <+(1%+0.05Q) of the initial value R <50mQ @ Perform 5 cycles as follows: -55+3°C for 30 min.
Temperature —room temp. for 10~15 min. ©125+3° for 30 min.
Cycle ) . . (2 Stabilize at room temperature for 1 hr, then
Visual No evidence of mechanical damage measure value.
o Dwell in test chamber at +65°C, and
0, 1
Moisture AR/R <+(3% + 0.1Q) of the initial value R <50mQ 90-95% RH for 1000 +48/-0 hours
Resistance . . . Stabilize at room temperature for 60 min.
Visual No evidence of mechanical damage Measure resistance value.
Salt Spray AR/R <+(3%+0.1Q) of the initial value R < 50mQ Dwell in temp. 35+2°C
Visual No evidence of mechanical damage Salt density 5% for 24 £2 hrs.
Voltage Cycle AR/R <+(3% + 0.1Q) of the initial value R <50mQ @) g""\lrf‘gcr)" rr}i,r?o:?t ::tse/éovg{tséég_cgirg_bgé (m7?ni3°C)
in High ) : . Q) Stabilize at room temperature for 1 hr., then
Temperature Visual No evidence of mechanical damage measure value.
Voltage Cycle AR/R <+(3% + 0.1Q) of the initial value rR<soma | @ gseor/foer) 10?\10098‘:3; Oa?gigg ?/r(;ﬁ?gbe?r C()Alt:(l):i?%g)cwzm
in High g : : ' : :
Humigity ) ) ) (@ Stabilize at room temperature for 1 hr., then
Visual No evidence of mechanical damage measure value.
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Thick Film Chip Resistors

TAVIX

Specifications and Test Methods for Chip Resistors and Arrays
Electrical Characteristics

Specification Test Method
Item
Jumpers
Test Voltage (20 °C, 65% RH)
Range of resistance (Q) Maximum voltage to be applied
R<10 0.1 (V)
10<sR<100 0.3 (V)
DC Resistance Within initial tolerance R<50mQ 100<R<1K 1.0
1K<R<10K 3
10K<R<100K 10
100K<R<1M 35
1M<R 50
Test temperature: - 55°C ~ 125°C
) R/R, 1
CR Series AR/R= x10°
Resistance See Page 2 R, ToTy
Temperature AR/R: Temp. coefficient (ppm/°C)
Characteristic CRA Series T: 25 °C
See Page 6 T, 125°C
R, Resistance at T1 (Q)
R,: Resistance at T2 (Q)
@ Apply 2.5 x rated voltage (rated current:
Jumper Chip) for 5 sec.
<+ (2.0% + 0.1Q) . -
ARIR of the initial value R <50mQ e e
) Measure resistance
Short-time CR32: 400V Max
Overload CR21: 200V Max
Visual No evidence of CRlOf 100V Max
mechanical damage CROS: 50V Max
CRA: 50V Max
@Perform 10000 voltage cycles as follows
AR/R <t (5% + 0.1Q) of the R <50mQ ON (2.5 x rated voltage or current ) 1 sec.
of the initial value OFF 25 sec.
% Stabilization time 30 min. without loading
Intermittent Measure resistance
Overload CR32: 400V Max
) No evidence of CR21: 200V Max
Visual mechanical damage CR10: 100V Max
CRO05: 50V Max
CRA: 50V Max
Dielectric For CR32 & CR21 apply 500VAC for 1 min.
Withstanding No evidence of mechanical damage For CRA and CRO5 apply 300VAC for 1 sec. [%‘)
Voltage For CR10 apply 300VAC for 1 min.
o . 8, A o . 8 .
R Tosa CJOS: L0MAMIN | o p3n cR21, CR10
Jpthbesy il ~CJ10: 10°Q Min CJ32, CJ21, CJ10 apply 500VDC
Insulation «CR21: 10°Q Min «CJ21: 10°Q Min ' ' pply
Resistance *CR32: 10*2Q Min *CJ32: 10*?Q Min ety (SR (G0
“CRA: 10°Q Min *CJA: 10°Q Min Sl G eyl AnvDie
Resistance Noise
R<100Q -10dB (0.32uV/V)
100Q<R<1KQ 0dB (1.0pV/V) Refer to JIS C5202 5.9 Measurement
Noise Level 1KQ<R<10KQ | 10dB (3.2uV/V) method of noise level
10KQ<R<100KQ | 15dB (5.6uV/V) Except CR05, CRA
100KQ<R<IMQ | 20dB (10pV/V)
1IMQ<R 30dB (32pV/V)
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Packaging of Chip Components

TAVIXS

Automatic Insertion Packaging
Tape & Reel Quantities (Punched Paper Tape)

Style CRO05 CR10, CR21, CR32
Punched Carrier 8mm 8mm
Pieces/7" Reel 10,000 5,000
Pieces/10" or 13" Reel NA 10,000

Reel Dimensions (Metric dimensions will govern)

Tape Slotin

Punched Tape Configuration

(Arbor Hole Dia.)
::JE

Core For Tape Start

O T
b

8mm Tape Only (Metric dimensions will govern, inches are in parentheses)

‘Do‘ P2 ‘
E
(b | b B
TAPE T w
BOTTOM 2 3 lE“T i
COVER 1
PP T e e

CENTER LINES
OF CAVITY

———e
User Direction of Feed

Punched Carrier

Tape A B c D N W T
Size Max. Min. Min. Min. Max.
178
(7)
8mm 260 1.5 13.0£0.50 20.2 50 10.0£1.5 25
(10) (.059) | (.512+.020) | (.795) (1.969) | (.394+.060) | (.098)
330
(13)
Metric dimensions will govern. mm (inch)
English measurements rounded and for reference only.
Constant Dimensions
Tape Size Do E Po P2 w F
o 15792 1.750.10 4.0+0.10 2.0+0.05 8.0+0.2 3.5+0.05
mm
(.059"-3% (.069+.004) | (.157+.004) | (.079+.002) | (.315+.008) | (.138+.002)
Variable Dimensions
Style P1 Ao Bo Tmax.
2.0£0.1 0.65+0.10 1.15£0.10 0.6
CR/CJOS (.079+.004) (.026+.004) (.045+.004) (.024)
4.0£0.1 (.157+.004) QL5 T
CRICJ/FR10 or (.043+.008) (.075+.008)
2.0£0.1 (.079+.004)
1.65:0.20 2.4+0.20
SRR (.065+008) (.094+.008)
CR/CJ/FR32
1.1
CRASA 4.0£0.10 (.(2).709110..02008) (.ifio.bzoos) (.043)
CRB3A (.157+.004)
CRC3A
ClRLdly 1.940.20 1.940.20
CRB1A (.079+.008) (.079+.008)
CRC1A
2.0£0.1 1.25+0.2 2.5+0.2
CRB2A (.079+.004) (.049+.008) (.098+.008)
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Bulk Packaging

1) Package: 100 x 60mm Plastic bag
2) Unit: 1,000 pcs/bag
3) Label includes the following:

KHOCERd

e Part Number
* Quantity
e Lot Number




