Following are a list of the resistor tolerances, manufacturers, weblinks and part series that this
datasheet supports. This datasheet does not cover low value current sense resistors.

Standard Precision Resistor Matrix Datasheet

Tolerance Manufacturer Website Part Series (Old Series)
0.1% and 0.5% Panasonic ERA

0.1% and 0.5% Susumu Group RR & RN

0.1% to 1% Vishay TNPW

0.5% and 1% Susumu Group RR

0.5% and 1% tolerance | KOA Speer RK73H

0.5% or 1% tolerance KOA Speer RK73G (RK73C)
0.5% or 1% tolerance Panasonic ERJ

0.5% 10 0.1% CAL Chip (must register) [ RN

0.5% to 5% ROHM MCR

0.5% to 5% AAC (TAD) CR/CJ

1% and 5% CAL Chip RM

1% and 5% Vishay CRCW

1% and 5% SEI RMC

1% to 20% Vishay CR

2% and 5% KOA Speer RK73B (RM73B)

Additional Manufacturer Websites:

NIC Components

Precision Resistive Products

Riedon

Yageo

Please report any broken links to the library team



http://www.panasonic.com/industrial/components/
http://www.susumu.co.jp/english/product/index.html
http://www.vishay.com/
http://www.calchip.com/index.html
http://www.rohm.com/products/shortform/26rstr/rstr_index3.html#2
http://www.tadcom.com/AAC_Components.htm
http://www.seielect.com/
http://www.niccomp.com/catalog/ccap.html-ssi
http://www.precisionresistor.com/
http://www.riedon.com/us/

Panasonic

Multilayer Ceramic Capacitors(High Capacitance)

Multilayer Ceramic Capacitors

(High Capacitance)
Series:EC J

M Features
@® Small size and high capacitance

@ Low ESR/ESL and excellent high-frequency characteristics
@ Ideal alternative to TANTALUM CHIP CAPACITORS

and ALUMINUM ELECTROLYTIC CAPACITORS
® RoHS compliant

M Handling Precautions
See Page 49to 54

l Discontinued / Revised Part Numbers,
Alternative Part Numbers
See Page 56, 57

H Explanation of Part Numbers

B Recommended Applications

@ Class 2 (Hi-K Type)
‘Power supply circuitry decoupling applications
DC-DC converter power supply circuitry of the
high-speed LSI smoothing circuit

B Packaging Specifications
See Page 46, 47, 58

1 2 3 4 5 6 7 8 9 10 11 12
E m @ E E @ (Example)
[ T :

Rated Voltage Code Capacitance

Product Code Packaging
(ECJ:Multilayer Ceramic ] Style Code
Chip Capacitors) Size Code Temperature

Characteristic Code

H Construction

Tolerance Code
Nominal Capacitance

No Name
1 Ceramic dielectric
— ® 2 Internal electrode
7 @)
/ ~ ® 3 Substrate electrode
T ©) Terminal -
® 4 clectrode Intermediate electrode
5 External electrode
H Dimensions in mm (not to scale)
Size Code | Size (EIA) L W T Li, L2
0 0402 1.00+0.05 0.50+0.05 0.50+0.05 0.2+0.1
1.6+0.1 0.8+0.1 0.8+0.1
1 0603 0.3+0.2
‘ L 1.60+0.15 0.80+0.15 0.80+0.15
0.85+0.10
+ +
y , 2.0+0.1 1.25+0.10 1253010
0805 2.00+0.15 1.25+0.15 1.25+0.15 0.50+0.25
T 2.0£0.2 1.25+0.20 1.25+0.20
G 2.00+0.15 1.25+0.15 0.85+0.10
L L2 0.85+0.10
+ +
3 3.20+0.15 1.60+0.15 1152010
1206 1.6+0.2 0.6+0.3
D 3.2+0.2 1.6+0.2 0.85+0.10
M 115+0.10
4 2.5+0.2 2.0+0.2
1210 3.2+0.3 2.5+0.3 2.5+0.3 0.6+0.3
9 2.5+0.2 0.85+0.10

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. Feb. 2006



Panasonic

Multilayer Ceramic Capacitors(High Capacitance)

M Packaging Styles and Standard Packaging Quantity

Quantity : pcs./reel

Pa%'g‘lgeing Size| 0402 | 0603 0805 1206 1210
Code |Packaging Styles~Nickness| 1= 57 7=0.8 | T=0.85] T=1.25 | T=0.85| T=1.15 | T=1.6 |T=0.85] T=2.0 | T=2.5
Paper taping L . . _ _ _ _ _ _
E (Pitch : 2 mm) | 10000
Paper taping o . _ _ _ _ —
V 4180 (Pitch : 4 mm) 4,000 | 4,000 4,000
reel
F . — — — 3,000 — 3,000 — 3,000 — —
Embossed taping
(Pitch : 4 mm)
Y — — — — — — 2,000 — 2,000 | 1,000
B Temperature Characteristics
® Class 2
Temperature Temperature Capacitance Change Measurement Reference
Characteristic Code Characteristics P 9 Temperature Range Temperature
B +10 % -25 to 85 °C 20 °C
B X7R +15 % -55 to 125 °C 25 °C
X5R +15 % -55 to 85 °C 25 °C
F F +30, -80 % -25 to 85 °C 20 °C
Y5V +22, -82 % -30 to 85 °C 25 °C
For applicable “Temperature Characteristics”, see the lists of standard products on page 6 to 7.
M Rated Voltage
Code 1H 1E 1C 1A 0J
Rated Voltage DC 50 V DC 25V DC 16 V DC 10 V DC 6.3V
H Nominal Capacitance
Ex. 105 225 106 226
. . 1,000,000 pF 2,200,000 pF 10,000,000 pF 22,000,000 pF
Nominal Capacitance
P (1 uF) (2.2 uF) (10 pF) (22 pF)

B Capacitance Tolerance

Class Temperature Characteristics | Capacitance Tolerance Code Capacitance Tolerance
B, X7R, X5R K 10 %
2 M +20 %
F, Y5V Z +80, -20 %

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Feb. 2006



Panasonic

Multilayer Ceramic Capacitors(High Capacitance)

H Specification and Test Method

Item Specification Test Method
Operating Temp. Char. B, X7R : -55 to 125 °C
Temperature |Temp. Char. B, X5R : -55 to 85 °C
Range Temp. Char. F, Y5V : -30 to 85 °C
Dielectric No dielectric breakdown and/or damage Test voltage : Rated voltage %250 %
Withstanding Duration:1 to 5 s.
Voltage Charge / Discharge current: 50 mA max.
Insulation 500/C (MQ) min. Measuring voltage : Rated voltage
Resistance Note : 100/C(MQ)min. for DC 10 V max. Duration : 605 s
(LR.) C : Nominal Cap. in pF Charge / Discharge current: 50 mA max.
Capacitance | within the specified tolerance Measuring temperature: 20+2 °C
cirati Preconditioning: The capacitors shall be
Dissipation 0.2 max. " 5
Factor Please see the technical specifications for details. kept in temperature o_f 150 +0/-10 °C
(tan &) for 1 _h_our and subject to stan(_ja_r_d
condition® 48+4 hours before initial
measurement.
Nominal capacitance | C<10 WF C>10 uF
Measuring frequency | 1 kHz+10 % | 120 Hz+20 %
Measuring voltage [1.0+0.2 Vrms|0.5+0.2 Vrms
Temperature Temperature Characteristics Maximum capacitance change at stages 1 to 5
Characteristics ST Temp. Char.| B, F | X7R | X5R | Y5V
Y5R : s OA‘: Stage 1 |[20°C [ 25°C|25°C|25°C
F . +30, -80 % g:age g -25 °C|-55 °C|-55 °C|-30 °C
Y5V : +22, -82 % ade 3 | 9noc | 25°C | 25°C | 25 °C
(Ref. Temp.)
Stage 4 | 85°C [125°C|85°C | 85°C
Stage 5 [ 20°C [25°C | 25°C | 25 °C
See the technical specifications for
details such as measuring voltage.
Adhesion Terminal electrodes shall be free from peeling or signs of Applied force : 5 N
peeling. Duration : 10 s
Size : 0402
1.0  Ros 0.5
Sample PC boad
Size : 0603 to 1210
3
v
| m— —
L=
Sample
Unit : mm
Bending Appearance: No mechanical damage Bending value :1 mm
Strength Capacitance change: Bending speed : 1 mm/s
Temp. Char. B, X7R, X5R: within £12.5 % g
F, Y5V: within +30 % S
[
.%
8
4582 Unit: mm
Vibration Appearance : No mechanical damage. Total amplitude : 1.5 mm
Proof Capacitance : Within the specified tolerance Vibration frequency : 10 to 55 to 10 Hz

tand : Initial standard value

for 1 min
3 perpendicular directions for 2 hours
each, a total of 6 hours

#%Standard condition : Temperature 15 to 35 °C, Relative humidity 45 to 75 %

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Panasonic

Multilayer Ceramic Capacitors(High Capacitance)

Item Specification Test Method
Resistance Appearance : No mechanical damage Soldering bath method
to Soldering | Capacitance change : Preconditioning : Heat treatment®
Heat Temp. Char. B, X7R, X5R : within £7.5 % Solder temperature : 270+5 °C
F, Y5V : within £20 % Dipping period : 3.0£0.5 s
tand : Initial standard value Preheat condition :
IR : Initial standard value B g - g
: ) . . Order | Temp. (°C) | Size 0805 max. | Size 1206 min.
Withstand voltage : No dielectric breakdown or damage 1 80 to 100 | 120 to 180s 1300 to 360s
2 | 150 to 200 | 120 to 180s | 300 to 360s
Recovery (Standard condition) : 48+4 h
Solderability | More than 95 % of the soldered area of both terminal Soldering bath method
electrodes shall be covered with fresh solder. Solder temperature : 230+5 °C
Dipping period : 4+1 s
Solder : H63A (JIS-Z-3282)
Temperature | Appearance : No mechanical damage Preconditioning : Heat treatment®
Cycle Capacitance change : Step 1. Minimum operating temp. 30+3 min
Temp. Char. B, X7R, X5R : within 7.5 % Step 2: Room temp. 3 min max. _
F, Y5V : within £20 % g%ep ?1: IF\Q/IaX|mt1m opgratl_ng temp. 303 min
it ep 4: Room temp. 3 min max.
};”_ﬂ .'tfﬁ'tl'a't stzéndgrd \l/alue Number of cycles : 5 cycles
. Iniual standarad value, . Recovery(Standard condition) : 48+4 h
Withstand voltage : No dielectric breakdown and/or damage
Damp Heat |Appearance : No mechanical damage Preconditioning : Heat treatment®V

(steady state)

Capacitance change :
Temp. Char. B, X7R, X5R : within £20 %
F, Y5V : within £30 %
tand : Temp. Char. B, X7R, X5R : 0.25 max.
F, Y5V : 0.3 max.
IR : 50/C (MQ) min.
Note : 10/C (MQ) min. for rated vol. DC 10 V max.
C:Nominal cap. in pF
Please see the technical specifications for details.

Temperature : 402 °C

Relative humidity : 90 to 95 %

Test period : 500+24/0 h
Recovery(Standard condition) : 48+4 h

Damp Heat |Appearance : No mechanical damage Preconditioning : Voltage treatment®?
Load Capacitance change : Temperature : 40+2 °C
Temp. Char. B, X7R, X5R : within £20 % Relative humidity : 90 to 95 %
F, Y5V : within £30 % Applied voltage : Rated voltage
tand : Temp. Char. B, X7R, X5R : 0.25 max. Charge/discharge current : 50 mA max.
F, Y5V : 0.3 max. Test period : 500+24/0 h
IR : 25/C (MQ) min. Recovery(Standard condition) : 48+4 h
Note : 5/C (MQ) min. for rated vol. DC 10 V max.
C:Nominal cap. in pF
Please see the technical specifications for details.
High Appearance : no mechanical damage Preconditioning : Voltage treatment®?
Temperature | Capacitance change : Temperature : Maximum operation temp. +3 °C
Load Temp. Char. B, X7R, X5R : within 20 % Applied voltage : (1)Rated voltagex200 %

F, Y5V : within £30 %
tand : Temp. Char. B, X7R, X5R : 0.25 max.
F, Y5V : 0.3 max.
IR : 50/C (MQ) min.
Note : 10/C (MQ) min. for rated vol. DC 10 V max.
C:Nominal cap. in pF
Please see the technical specifications for details.

(2)Rated voltagex150 %
(3)Rated voltagex100 %
Please see the technical specifications
for details.
Charge/discharge current : 50 mA max.
Test period : 1000+48/0 h
Recovery (Standard condition) : 48+4 h

(1) Heat treatment : 1 h of heat treatment at 150+0/-10 °C followed by 48+4 h recovery under the standard condition.
(*k2) Voltage treatment : 1 h of voltage treatment under the specified temperature and voltage for testing followed by 48+4 h of recovery under the
standard condition.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.

Feb. 2006



Panasonic

Multilayer Ceramic Capacitors(High Capacitance)

M Standard Products for EIA Size “0402", Taped Version

@® Class 2

& Temperature Characteristic Code : B (Temperature Characteristics : X5R)

Rated Voltage DC 10 V DC 6.3V
Capaci- - Dim.| Temp. Dim.| Temp.
tance CzTiplacnance Part No. T Char. Part No. T Char.
(HF) olerance (mm) X5R (mm) X5R
1 | £10%(K) | ECJOEB1A105M | 0.5 O ECJOEB0J105(]] 0.5 O
2.2 Jor 20 %(M) ECJOEB0J225M | 0.5 O

[ : Capacitance tolerance code.
Standard packaging quantity of Packaging Style Code “E” (T = 0.5 mm) : 10,000 pcs./reel.

Recommend soldering method : Reflow soldering.

4 Temperature Characteristic Code : F (Temperature Characteristics : F, Y5V)

Rated Voltage DC 6.3V

Capaci- . Dim.| Temp.

ance [P oy g, | 7S

(IJF) olerance (mm) E Y5V
1 [+80,-20 % (2)] ECJOEF0J105Z|0.5| O | O

Standard packaging quantity of Packaging Style Code “E” (T = 0.5 mm): 10,000 pcs./reel.

Recommend soldering method : Reflow soldering.

B Standard Products for EIA Size “0603”, Taped Version

® Class 2
& Temperature Characteristic Code : B (Temperature Characteristics : X5R)
Rated Voltage DC 25 V DC 16 V DC 10 V DC 6.3V
Capaci- , Dim.| Temp. Dim.| Temp. Dim.| Temp Dim.| Temp.
tance C?ﬂa?t:nce Part No. T Char. Part No. T Char. Part No. T Char. Part No. T Char.
(uF) | Oerance (mm)| X5R (mm)| X5R (mm)| X5R (mm)|  X5R
1 +10 %(K) ECJ1VB1E105(1| 0.8 @) ECJ1VB1C105[1| 0.8 O ECJ1VB1A105[1| 0.8 @) ECJ1VB0J105[1| 0.8 O
2.2 |7 or ECJ1VB1A22501| 0.8 @) ECJ1VB0J225(]| 0.8 O
4.7 ECJ1VB0J47501 0.8 O
_ 0,
10 |20 %M ECJIVB0J106M [08*| O
[J : Capacitance tolerance code.
Dimensional tolerance of L, W, T: £0.1 mm for no mark, £0.15 mm for “” mark.
Standard packaging quantity of Packaging Style Code “V” (T = 0.8 mm): 4,000 pcs./reel.
Recommend soldering method: Reflow soldering.
& Temperature Characteristic Code : F (Temperature Characteristics : F, Y5V)
Rated Voltage DC 25V DC 16 V DC 10 V DC 6.3 V
Capaci- , Dim.| Temp. Dim.| Temp. Dim.| Temp. Dim.| Temp.
tance C?'Olac'tance PartNo. | T Dt partno. | T Mt patNo. | T FEMEL T patNo, | T ChAn
(uF) | e ()| F (mm)| F mm) F Y5V mm)] F Y5V
1 +80, ECJIVF1E105Z [ 0.8 @) ECJ1VF1C105Z | 0.8 O ECJIVF1A105Z |0.8] O | O
2.2 [-20 %(2) ECJIVF1A225Z | 0.8| O | O | ECJIVF0J225Z |0.8] O | O
Standard packaging quantity of Packaging Style Code “V” (T = 0.8 mm): 4,000 pcs./reel.
Recommend soldering method: Reflow soldering.
H Standard Products for EIA Size “0805", Taped Version
@® Class 2
& Temperature Characteristic Code : B (Temperature Characteristics : B, X5R)
Rated Voltage DC 25 V DC 16 V DC 10 V DC 6.3V
Capaci- , Dim.| Temp. Dim.| Temp. Dim.| Temp. Dim.| Temp.
tance C?placnance Part No. T Char. Part No. T Char. Part No. T Char. Part No. T Char.
(uF) | '0rance (mm)| X5R (mm)| X5R (mm)| B [X5R (mm)| X5R
1 ECJ2FB1E1050] | 1.25* O ECJ2FB1C1050 | 1.25* O ECJ2FBIA105(1| 125 O | O
2.2 |+10 %(K) | ECJ2FB1E2250]|125* O ECJ2FB1C22501| 1.25* O ECJ2FB1A2250]|1.25*| — | O | ECJ2FB0J225(1 | 1.25 O
4.7 or ECJ2FB1E4750] | 1.25* O ECJ2FB1C4750] | 1.25* O ECJ2FB1A47500 | 1.25*| — | O | ECJ2FB0J4750] | L.25* O
10 [£20 %(M) ECJ2FB1A1060] |1.25%| — | O | ECJ2FB0J1060] [L.25* O
22 ECJ2FB0J226M |1.25% O
[0 : Capacitance tolerance code.
Dimensional tolerance of L, W, T : £0.1 mm for no mark, £0.15 mm for “” mark, £0.2 mm for “sk"mark.
Standard packaging quantity of Packaging Style Code “F” (T = 1.25 mm): 3,000 pcs./reel.
Avoid flow soldering.
4 Temperature Characteristic Code : F (Temperature Characteristics : F, Y5V)
Rated Voltage DC 50 V DC 25 V DC 16 V DC 10 V
Capaci- , Dim.| Temp. Dim.| Temp. Dim.| Temp. Dim.| Temp.
tance C?'Olac'tance PartNo. | T Mt partno. | T Mt patNo. | T FEMEL ] patNo, | T Chan
(uF) | R ) mm)| F (mm)| F |Y8V )
1 ECJ2FF1H105Z |1.25* @) ECJ2FF1E105Z |125* O ECJ2VF1C105Z | 085] O | O
2.2 +80, ECJ2FF1E225Z |1.25* O ECJGVF1C225Z(085| O | O
4.7 |-20 %(2) ECJGVFIC475Z [ 085| O | O |ECIJGVF1A475Z 1 085| O | O
1 ECJ2FF1A106Z |125*| O | O

Dimensional tolerance of L, W, T : L, W: £0.15 mm / T : £0.1 mm for no mark, £0.15 mm for “”"mark.
Standard packaging quantity of Packaging Style Code “V” (T = 0.85 mm): 4,000 pcs./reel, “F” (T = 1.25 mm): 3,000 pcs./reel.
Soldering method of dimension T > 1 mm: Avoid flow soldering.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Panasonic

Multilayer Ceramic Capacitors(High Capacitance)

H Standard Products for EIA Size “1206", Taped Version

@® Class 2

& Temperature Characteristic Code : B (Temperature Characteristics : B, X7R, X5R)

Rated Voltage DC 25 V DC 16 V DC 10 V DC 6.3V

Capaci- . Dim.| Temp. Dim.| Temp. Dim.| Temp. pim.| Temp.

tance Capacitance Part No. T Char. Part No. T Char. Part No. T Char. Part No. T Char.

(UF) Tolerance (mm)| B [X7R[X5R (mm)| B [X7R[X5R (mm) X5R (mm)| X5R
1 ECJ3YBI1E10501| 1.6 | O | O |—| ECJ3FB1C10501|115*| O | O |—

2.2 |£10 %(K) | ECJ3YB1E225[1| 1.6 |—|—| O | ECJ3YB1C225(]| 1.6 | O |O|—| ECJ3YB1A225[0| 1.6 | O | O

4.7 or ECJ3YBI1E47501| 1.6 |—|—| O | ECJ3YB1C475(]| 1.6 |[—|—| O | ECJ3YB1A4751| 1.6 | — | O | ECJ3YB0J475(1| 1.6 @)
10 [+20 %(M)| ECJ3YB1E10601| 1.6 |[—|—| O | ECJ3YB1C1060| 1.6 |[—|—| O | ECJ3YB1A106[J| 1.6 | — | O | ECJDV50J106M 085" O
22 ECJDV50J226M [0.85% O

[0 : Capacitance tolerance code.

Dimensional tolerance of L, W, T: £0.2 mm for no mark, L, W: £0.15 mm / T: £0.1 mm for “” mark, L, W: £0.2 mm / T: £0.1 mm for “#=k” mark.
Standard packaging quantity of Packaging Style Code “V” (T = 0.85 mm) : 4,000 pcs./reel, “F” (T = 1.15 mm): 3,000 pcs./reel, “Y” (T = 1.6 mm):
2,000 pcs./reel

Avoid flow soldering.

& Temperature Characteristic Code : F (Temperature Characteristics : F, Y5V)

Rated Voltage DC 50 V DC 25 V DC 16 V DC 10 V
Capaci- . Dim.| Temp. Dim.| Temp. Dim.| Temp. Dim.| Temp.
tance c$§2f::22e part No. | T M.t pareno. | T S0 partNo. | T SNt pareNo. | T SRR
(UF) (mm) F (mm)| F |Y5V (mm)| F |YSV (mm) Y5V
1 ECJ3FF1H105Z |115* O ECJ3FF1E105Z [115*| O | O | ECJ3VF1C105Z [0.85*| O | O

2.2 +80 ECJ3FF1E2257 [115*| O | O | ECJ3VF1C225Z |0.85*| O | O

4.7 -20 %'(Z) ECJ3FF1E475Z |115*| O | — | ECJ3FF1C475Z |115%| O | O

10 ECJ3YF1E106Z [ 160 | O | — | ECIMFF1C106Z|115%| O | O | ECIMFF1A106Z |115% O | O
22 ECIMFF1A226Z|115% O | O

Dimensional tolerance of L, W, T:£0.2 mm for no mark, L, W: £0.15 mm / T: £0.1 mm for “” mark, L, W: £0.2 mm / T: £0.1 mm for “skk”.
Standard packaging quantity of Packaging Style Code “V” (T = 0.85 mm): 4,000 pcs./reel, “F” (T = 1.15 mm): 3,000 pcs./reel, “Y” (T = 1.6 mm):
2,000 pcs./reel

Soldering method of dimension T > 1 mm: Avoid flow soldering.

M Standard Products for EIA Size “1210”, Taped Version
@ Class 2 Capacitors
& Temperature Characteristic Code : B (Temperature Characteristics : X5R)

Rated Voltage DC 50 V DC 25 V DC 16 V DC 10 V DC 6.3 V
Capaci- . Dim,| Temp. Dim.| Temp. Dim,| Temp. Dim.| Temp. Dim, Temp.
tance CzTiplacnance Part No. | T Char. Part No. | T Char. Part No. | T Char. Part No. | T Char. Part No. | T Char.
(uF) | Oerance (mm)| X5R (mm)| X5R (mm)|  X5R (mm)| X5R (mm)| X5R

1 ECJAYBIH1050 | 2.0 @)

2.2 | +10 %(K) ECMYBIE2250 [2.0*] O

4.7 or ECMYBIEATSO [2.0%] O ECJ4YBIC4750 [2.0%] O

10 [£20 %(M) ECJ4YBIEI06M | 2.5 O ECJ4YBICI06M [2.0%] O ECJ4YBIAL060 [2.0*] O

22 ECJAYBIE226M | 2.5 O ECJAYBIC226M | 2.5 O ECJAYBIA226M | 2.5 O ECJAYB0J226M | 2.5 O
[0 : Capacitance tolerance code.
Dimensional tolerance of L, W, T: £0.3 mm for no mark, L: £0.3 mm / W, T: £0.2 mm for “” mark.
Standard packaging quantity of Packaging Style Code “Y” (T = 2.0 mm) : 2,000 pcs./reel, “Y” (T = 2.5 mm) : 1,000 pcs./reel
Avoid flow soldering.

& Temperature Characteristic Code : F (Temperature Characteristics : F, Y5V)

Rated Voltage DC 50 V DC 25 V DC 16 V DC 10 V
Capaci- : Dim.| Temp. Dim.| Temp. Dim.| Temp. Dim.| Temp.
tance C?'Olac'tance PartNo. | T P8t patNo. | T =P8t partNo. | T FSM8E 1 partno. | T f-ohar
() | Toerance mm)| F mm| F | Y5V mm| F (mm) Ysv
4.7 +80 ECJAYF1H475Z |2.0* O ECJAYF1E475Z |2.0*| O | O

10 20 0/‘(2) ECJ4YF1H106Z |2.0* O ECJ4YFIE106Z |2.0%| O | O | ECJ4YFIC106Z |2.0* O

22 ° ECJAYF1E226Z |2.0*| O | O | ECJ4YF1C226Z |2.0* O ECJIFF1A226Z 0857 O | O

Dimensional tolerance of L, W, T: L: £0.3 mm / W, T: £0.2 mm for no mark, L, W: £0.3 mm / T: £0.1 mm for “:ksk” mark.
Standard packaging quantity of Packaging Style Code “F” (T = 0.85 mm) : 3,000pcs./reel, “Y” (T = 2.0 mm): 2,000 pcs./reel.
Avoid flow soldering.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.
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Panasonic Metal Film Chip Resistors, Rectangular Type

Metal Film Chip Resistors,
Rectangular Type
0603, 0805, (1206, 1210, 2512) - |

myre: ERA 3Y, 6Y (8Y, 14, 1W) m = W m

M Features
® Small size and lightweight

PWB size reduction and lightweight products
@ High reliability

Low T.C.R. & current noise, excellent non-linearity.
@ Suitable for both reflow soldering and flow soldering
@ Approved under the ISO 9001 system
® Reference Standards

IEC 60115-8, JIS C 5201-8, EIAJ RC-2133A

M Explanation of Part Numbers

) [x] ] [ ) [1] [o] [2] [y

gpuneg

| | | |

Product Code Size, Power Rating Temperature Coefficient Resistance Tolerance Suffix for Packaging

Metal Film Type: inches| Power Rating Code T.CR. Code | Tolerance Code Packaging

Chip Resistors | | 3Y: 0603 0.063 W E | +25x10%°C (ppm/'C) B 0.1 % V| Punched (Paper) Taping
6Y : 0805 0.1W H | £50 x10%/°C (ppm/°C) D +0.5 %
8y :1206*'| 0.125W K | £100 x10%/°C (ppm/°C)
14:1210* 0.25 W
1W : 2512 %1 10W Resistance Value

The first two digits are significant figures of resistance
and the third one denotes number of zeroes following.

H Construction B Dimensions in mm (not to scale)

L

Protective coating a
High purity alumina substrate Termination (Inner) W
t
~ b
Termination Type Dimensions (mm) Net Weight
(Between) (inches) L W a b t (1000 pcs.)
ERA3Y 1 .GO:O 20 0.8030 20 O.SO:D 20 O.SO:D 20 0.4530 10 2 g
(0603)
(EORség)Y 2.003020 1 .253010 0‘403025 0‘403025 0.503010 4 g
%1
(Eleég)Y 3.201:0 20 1 .601:0 20 0.501:0 20 0.501:0 20 0.601:0 10 10 g
Resistive element Termination (Outer) EFSQ(%)A«*W 3.20:020| 2 502020| 502020 | ). 50020 | 0. 60010 16 g
%1
(EzRS’JA-\%;/V 6.4030 20 3.2030 20 0‘6530 20 1 ‘3030 20 O.GO:O 10 45 g

%1 :8Y, 14, 1W Type are custom product. Please ask us to confirm your requirements.
Rev.02/04

Design, Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please inform us immediately for technical consultation without fail.



Panasonic

Metal Film Chip Resistors, Rectangular Type

M Ratings
Type Power R?ting Limiting Element Maximum ngr\oad Resistance | Resistance Range (Q) TCGR Standard
(inches) at70°C | Voltage (Maximum Voliage! Tolerance (%) x10%°C Resistance Values
) RCWV)' (V) V) i | (pPM/°C)
10 91 +50
ERA3Y +0.5 100 33K +25
(0603) 0.083 75 150 36 K 330 K +100 E24
+0.1 100 33K +25
10 91 +50
ERA6BY +0.5 100 100 K +25
(0805) 0.1 100 200 110 K 1M +100 E24
+0.1 100 100 K +25

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV= RhAted Power x Resistance Value, or Limiting Element Voltage
(max. RCWV) listed above, whichever is less.

(2) Overload (Short-time Overload) Test Voltage (SOTV) shall be determined from SOTV=2.5 x Power Rating or max. Overload Voltage listed above whichever

is less.
_55 © 70°
1007 < 0c
Power Derating Curve £ 8op
For resistors operating in ambient temperature above § 60 \
70 °C, power rating must be derated in accordance § a0 - \\
with the curve right. g ol
: \\125‘°C
%0 40 20 0 20 40 60 80 100 120 140 160 180

Ambient Temperature (°C)

B Packaging Specifications
@ Standard Quantity

Type . .
(inches) Thickness (mm) Punched (Paper) Taping
ERA3Y
(0603) 0.45 5000 pcs./reel
ERABY
(0805) 0.5 5000 pcs./reel
@ Taping Reel ® Punched (Paper) Taping
T
Sprocket hole  , Compartment
9Do
— A AN AN AN AW
1 AY /YTy
e O
S m | v
m Chip component P, |P,| Py | Tape running direction
oA ]
o , Type oA ¢B ¢C o - [Type| A B w F E
imensions imensions o 0
(mm) 3Y 180.09, | 60 min. | 13.0:"0 (mm) 3Y | 11077 | 1,907 8.00:020 | 3502005 | { 75:010
6Y GY 1 .654:0.15 2.504:0.20
o . Type W T Type P4 P, Po ¢Dy T
imensions Dimensions .0
(mm) 3y 9.0%10 11 .4%20 (mm) 3Y 4.002010 | 2.002005 | 4.00=0.10 1.50*8’10 M
6Y 6Y 0.84i0.05

Design, Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety arises from this product, please inform us immediately for technical consultation without fail.



Panasonic Metal Film Chip Resistors, Rectangular Type

B Recommended Land Pattern

In case of flow soldering, the land width must be smaller than the Chip Resistor width to properly control the
solder amount. Generally, the land width should be 0.7 to 0.8 times (W) of the width of chip resistor. In

case of reflow soldering, solder amount can be adjusted, therefore the land width should be set to 1.0 to 1.3
times chip resistor width (W).

Chip Resistor Type Dimensions (mm)
77 / NN (inches) a b c
: i ERA3Y
0 © NN (0603) 0.7 to 0.9 21022 0.8 to 1
ERABY
a (0805) 1t0 1.4 32t038 | 09to 1.4
b
B Recommended Soldering Conditions
Recommendations and precautions are described below.
@® Recommended soldering conditions for reflow
-‘Reflow soldering should be a maximum of two times For soldering (Example: Sn/Pb)
-Please contact us for additional information when Temperature Time
used in conditions other than those specified. - S S
-Please measure the temperature of the terminations and Preheating 140°Ct0 160°C | 60sto 120s
study every kind of printed circuit board for solderability, Main heating Above 200 °C 30sto40s
before actual use. Peak 235 +5°C max. 10 s
Peak-------- For lead-free soldering (Example: Sn/Ag/Cu)
g Preheating Temperature Time
g Preheating 150°Ct0180°C| 60sto120s
% Heating Main heating Above 230 °C 30sto40s
C Peak max. 260 °C max. 10 s
Time
@® Recommended soldering conditions for flow
For soldering For lead-free soldering
Temperature Time Temperature Time
Preheating 140 °C to 160 °C 60sto 120 s 150 °C to 180 °C 60sto 120 s
Soldering 245+5 °C 20st0 30 s max. 260 °C max. 10 s

A\ Safety Precautions

1. Rated Power and Ambient Temperature
Keep the rated power and ambient temperature within the specified derating curve.

% Mount resistors and other heating components on board, taking the cumulative temperature rise of all
components into consideration.

2. External Shock

Mechanical shock during automatic mounting or handling of board after chip being mounted may result
in breakage, or separation of protective coating of resistors that may impair initial characteristics.

Avoid nipping of resistor with hard tool (pliers or tweezers) as it may damage protective caoting or
electrode of resistor and may affect resistor’s performance.

3. Application of Pulse

When pulse is applied to a resistor, the peak value of the pulse should be within rated value.
4. The resistor is non-combustible nor flame-retardant.
5. When using soldering iron, never let the tip of the soldering iron touch the body of the chip resistor.

When using a soldering iron with a tip at high temperature, solder for as short a time as possible (no more

three seconds and up to 350°C).

6. Avoid immersion of chip resistor in solvent for a long time. Verify that the solvent will not deteriorate the

product and/or impair its performance.
7. Keep the product away from moisture and condensation.

Design, Specifications are subject to change without notice.

Ask factory for technical specifications before purchase and/or use.

Whenever a doubt about safety arises from this product, please inform us immediately for technical consultation without fail.




RR series, high-precision metal
film chip resistors

Thin Film Technology has achieved high performance chip resistors with low price and
reliable supply. The parts offer excellent performance and tolerance in TCR, current noise,
linearity, for high frequency circuit applications. Precise dimensions minimize errors during
mounting. Tight tolerance allow for cost saving due to circuit simplification and elimination of

trim pots for adjustment.

/ SPECIFICATIONS

! Dimension | RR0306 | RR0510 | RR0816 |RR1220RN73 | RR1632 | RR2632
Mechanical (Inch Size)  (0201) (0402) (0603) (0805) (12086) (1210)
- L 0.60+0.05 | 1.00+0.05 1.60+0.20 | 2.00+0.20 3.20+0.20 | 3.20+0.20
W w 0.30+0.05 | 0.50+0.05 0.80+0.20 | 1.25+0.20 1.60+0.20  2.60+0.20
P 0.12+0.05 | 0.20+0.10 ' 0.30%0.20 | 0.40+0.20 0.50=0.20  0.50+0.20
pl T 0.23+0.03 | 0.35+0.05 0.40+0.10 | 0.40+0.10  0.40=0.10 0.40+0.10
(unit : mm)
IR
Electrical
Type RR0306 RR0510 RR0816 RR1220  RN73 RR1632 RR2632
Power 1/20W | 1/16W | 1/16W | 1/10W  1/10W 1/8W 1/4W
Tol o(cod £1.0%+05% +0.5% | *05% | +05% @ *0.1% | =0.5% +0.1% +0.5% +0.1%
olerance %(code) - (F) ' (D) (D) (D) (D) (B) (D) (B) (D) (B)
Resistance Range | 10~ | 33~ 10~ 100~ 10~ 100~ 10~ 100~ 511~ 100~ 10~ 51~ 100~100~ 51~ 10~ 51~ 100~/100~ 51~
() 30 |22k 97.6 100k 97.6 360k 97.6 1M | 100k 100k 49.9 1M 200k 200k 1M 49.9/ 2M 330k 330k 2M
TCR ppm FClcode) | 5100 +25 +100 £25 £50 +25 50 +25 +5 +10 £50 +25 *5 +10 +25 +50 +25 ~5 =10 +25
R P ® P @ (P @Q (P VM) (N @ P) (V) (N P @Q () (V) (N (P
Resistance Value E—-24 E-24[E-96 E-24/E-96 E-24/E-96 E-24/E-96 E-24/E-96| E-24/E-96 |E-24/E-96 E-24/E-96
Max Operating Voltage 15V 25V 75V 100V 100V 150V 150V 200V 200V
Packado 5,000 | 10,000 | 5,000 5,000 10001} 1,000T1): | 1,000(T1): 1,000(T1)- | 1,000(T1)-
g pcs/reel | pes/reel | pes/reel | pes/reel  5000(T5jpesheel 5,000(T5)reel | 5,000(T5)pes/reel | 5,000(T5)reel | 5,000(T5)pes/reel

- Contact us also for RL0816—JMP jumper resistor whose dimensions are the same as those of RR0816.

—_—

PART NUMBER
RR 0816 P-102-D - (M) - (T5) - (***) —

Resistance Tolerance

- Resistance value
RR0306,RR0510,RR0816,RR1220:3 digits for E-24 series
RR0306,RR0510,RR0816,RR1220:4 digits for E-96 series

Taping quantity unit

RR1632,RR2632:“T1” to be added for 1000pcs/reel
“T5” to be added for 5000pcs/reel

RR0306,RR0510,RR0816,RR1220: No marking

“M” to be added as for E-96 series value of RR1220

To be added as for E-96 series
value of RR0816 as 3 letters code

RR1632,RR2632:4 digits for all values

Power Rating
Temperature Coefficient of Resistance

Dimensions

Part Code ]

RN73 N 2X 1001

AN

susumu group catalog
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RG series, ultra-precision & ultra-reliability
= m =B 5 metal film chip resistors (=

B B m i = THIN FILM TECHN

= om = "'_' Tight resistance tolerance of +0.02% and temperature coefficient of resistance of =5ppm/°C are achieved.

Under high temperature and humid condition of 85°C and 85%RH, and at 155°C(duration:10000 hours for
both tests), superior reliability of only less than +0.1% of change in resistance value is realized.

[ RoHs compiant Jl competl ead e
4 SPECIFICATIONS

111
S
g 111
Pl

= == =

) Dimension RG1005 RG1608 RG2012 RG3216
Mechanical W | (Inch Size) (0402) (0603) (0805) (1206)
-+ L 1.0£0.05 1.6x0.2 2.0£0.2 3.2+0.2
B —~ P‘k W 0.5+0.05 0.8+0.2 1.25+x0.2 1.6+0.2
L P 0.2+0.10 0.3+0.2 0.4+0.2 0.5+0.25
T T 0.35+0.05 0.40.1 0.40.1 0.40.1
o (unit : mm)
Type RG1005 RG1608
Electrical power |_deneral 1/16W 1/10W
Ultra-reliability 1/32W 1/16W
0.02(P), =0.05(W), +0.02(P), £0.05(W),
=0.05(W),0.1(8) ' '+0.05(W),+0.1(8) =005(W), £0.1(8) ' +0.05(W),20.18), +0.1(B)
Tolerance %(code) +0.5(D) ' 018, =0.5(D) ' £01(8), " =0.5(D)
+025(C),+05(0) 02502050 +0.25(C),205(D) +025(C),205(D) 02802050 +025(C),205(D) =0.5(D)
Resistance Range(2) | 10~46.4 | 47~97.6 |100~2.94k | 3k~100k | 10~46.4 | 47~97.6 | 100~4.99k | 5.1k~270k | 274~332k | 340~360k
+5 (V) +5 (V)
TCR ppm /°C(code) =100 (R) | +10(N) |=10(N) |+=10(N) |=50(Q) |=10(N) | =10 (N) | =10 (N)
+25(P) |x25(P) | +25(P) +25(P) | *25(P) |+25(P) | =25 (P) | +25(P)
Max Operating Voltage 25V 75V
Resistance Value E-24, E-96
Operating Temp. Range —55°C~155°C
1,000pcs/reel (T1:P,W,B), 5,000pcs/reel (T5:B), . .
Package 10,000pes/reel (T10:C.D) 1,000pcs/reel (T1:P,W,B), 5,000pcs/reel(T5:W,B,C,D)
Type RG2012 RG3216
P general 1/8W 1/4W
ower
Ultra-reliability 1/10W 1/8W
0.02(P),=0.08(W), . o og(w) gy | Z002PLE0080),
o) | cas | SN s ol s T e
e £0.25(C),+050) | T — e £025(C),£050) |
Resistance Range((2) 10~46.4 47~97.6 100~10k | 10.2k~475k | 487k~1M 47~97.6 | 100~33.2k 34k~1M
=5 (V) *=5(V)
TCR ppm /°C(code) *=50 (Q) +10 (N) +10 (N) +10 (N) +10 (N) +10 (N) =10 (N)
=25 (P) +=25 (P) =25 (P) =25 (P) +25 (P) =25 (P) +25(P)
Max Operating Voltage 100V 150V
Resistance Value E-24, E-96
Operating Temp. Range —55°C~155°C
Package 1,000pcs/reel (T1:P,W,B), 5,000pcs/reel(T5:W,B,C,D) ‘ 1,000pcs/reel (T1:P,W,B), 5,000pcs/reel(T5:B,C,D)
- Please contact us for Resistance tolerance +0.01%. - Please contact us for RG3225 series with power of 1/2W
Specification Typical
Item Test Method o o
Ultra-reliability general Ultra-reliability
Short time Applieq voItage:2.5><rated vol?age or 2X maximum +(0.05%+0.010Q) | +(0.05%+0.010) +(0.01%+0.010Q))
load operating voltage which ever is less
. .. e test duration:5 seconds
Renablllty Test Temperature.:85°C

Load Lif Applied voltage: rated voltage +(0.1%+0.01Q) +(0.25%+0.050) | *(0.01%+0.01Q)
oad Lite .

Test period: repeat 1000 cycle as follow:
90 min. on/30 min. off cycled
Test condition: 85°C85%RH

A q Applied power: 1/10 rated Power + 9 + o + o
Moisture load life Tgé)t per'iood: repeat 1000 cycle as follow: +(0.1%+0.010) +(0.25%+0.050) | +(0.05%+0.010)
90 min. on/30 min. off cycled
Repeat 1000 cycle as follow:

Temperature cycle | -55°C(30 min.)/Room Tem.(2 min.)/ +(0.1%+0.010Q) +(0.01%+0.010))
+125°C(30 min.)/ Room Tem.(2 min.)
High temperature exposure | +155°C for 1000 hours with no load +(0.1%+0.010Q) +(0.01%+0.010Q)
AN 4

susumu group catalog



‘4 The result of each reliability test for 10000 hours

Load life test Moisture and

life test
Load life test (85%°C) Moisture and life test (THB 85°C 85%)
0.50 j—————— —— 0.50 T
le: le:
0.40 sa?&%oa series 0.40 Sal’a“c?fsoa series
test conditions: test conditions:
0.30 temperature:858C 0.30 temperature:85°C, moisture:85%RH

i applied voltage:rated voltage : applied power:1/10 rated power
— test period:one cycle as follow — test period one cycle as follow
N3 0.20 90 min. on /30 min. off n=100 * 0.20 90 min. on /30 min off n=50
® ®
2 0.10 2 0.10
< <
S L S 000 L] R
° 0.00 L = I=s X ® : e > S —— T sh \ ]
5 ¥ I3
§ —0.10 ; & —0.10
R : R
§ —0.20 —— 1kQ § —0.20 —— 1kQ

—o— 10kQ) —o= 10k
—0.30 56k0 030 56k
—0.40 —=— 100kQ —0.40 —=— 100kQ
kQ 330k
—0.50 330 —0.50
10 100 1000 3000 10000 10 100 1000 3000 10000
Test time (h) Test time (h)
Temperature High temperature
cycle test exposure test
Temperature cycle test high temperature expouse test (155°C)
050 o e 0.50 —
0.40 Sal?Gpgeszos i 0.40 sample:

8 series . i

test conditions: RG1 60.8.ser|es
0.30 ~55°C(30 min.)—room tem.(3 min.)—~ 0.30 test conditions:

. :‘-152%’0(30 min.)—room tem.(3 min.) B tenperature:1 55°C
£ 020 T 020 no load n=100
[ (o)

2 010 © 0.0

I} 5]

= <

o 000 D o | S 000 e £—f—

o o

8 —0.10 § —0.10 i

3 2 —— 1kQ

%] 73
-0.20 -0

g 2 0.20 —o— 10k()
-0.30 —0.30 56k
—0.40 56k —0.40 —=- 100k

—=— 100k 330k
—-0.50 T —0.50 s
10 100 1000 10000 10 100 1000 3000 10000
Cycle Test time (h)

'd CHARACTERISTIC of Power Temperature Derating Curve

|
|
100

m N
AN

T
-55 0 85 155
Ambient Temperature (°C)

Rated Load (%)

P4 PARTNUMBER |
RG 1608 N - 1 2 - _Br - T5 ———— Package (T1,T5,T10)

Resistance Tolerance

Resistance
(E-24: in a 3 digit number,
E-96: in a 4 digit number 4 digits for all RG3216)

Temperature Coefficient of Resistance

Dimensions
Part Code

AN 4
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CMF Series
RIEDON

RoHS

compliant

¢ Resistances from 5.10hm to 10MOhms
Power Rating 0.065 to 0.75 Watts

Precision Chip Resistors
Resistance Tolerances to * 0.05%
TCR’s to £ 5 ppm/K

. Extreme Low Noise

\__4 e Precision / Thin Film Resistance Element

o » Sizes: 0603 / 0805 /1206

SPECIFICATIONS
Type 0603 0805 1206
Power Rating (W )! 0.065 0.125 0.25
Working Voltage
(VAC) 75 100 200

Resistance Range Tolerances Available ( % )

(Q) Temperature Coefficients Available (£ ppm/K ) 2
5.1Q -<10Q - B 150(/;
100 <470 R R R
470 - <1000 101512550 1015125150 10/ 15125 /50
100€ - 332k 5110115125 ) 50 51101 15125 150 51101 15125150
>332k -1M ] 1015125150 10118125150
. ) ) 0.250/52501%
>2M - 10M - - -
W@ 70°C/0W@ 125 °C
25/10/15 PPM : +25 °C to +85 °C
31000V Available / contact factory
Riedon Inc. 300 Cypress Avenue Alhambra CA 91801 & (626) 284-9901 & (626) 284-1704

Page 10

rev. 03/2006A

www.riedon.com
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CMF Series

Precision Chip Resistors

RIEDON

SPECIFICATIONS (continued)

Specification Value
Temperature Range -55°C to +125°C
Climactic Cetegory 55/125/56
Solderability 250°C/ 3s
Max. Soldering Temperature 260°C / 10s
Long Term Stability Max AR
<470 470 - 10 MQ

Storage 125°C / 1000h +0.25% +0.15%
Load Life / P=70% / 70°C / 1000h 1+0.25% +0.1%
Humidity / 96%RH / 40°C / 56 days +0.5% +0.15%

e -

B

L Jok

Dimensions
Type
L B D C
0.063 +0.004 0.030 20.004 0.018 20.004 0.012 +0.008
CMF 0603 [1.6201] [0.820.1] [0.45 +0.1] [0.3z202]
0.080 £0.004 0.050 20.004 0.022 +0.004 0.016 +0.008
CMF 0805 [2.0+0.1] [1.2510.1] [0.55 :0.1] [0.4:0.2]
0.126 +0.008 0.063 +0.006 0.022 +0.004 0.020 z0.008
CMF 1206 [32:02] [1.6:015] [0.55 01 ] [0.5:02]
Packaging: y Power Derating Curve
Bulk or Blistertape to IEC 60286-3 100
Tape width 8mm / Reel Diameter 180 or 330mm - \\
Minimum quantity Bulk / 100 pieces per value 2 80 \
Minimum quantity Tape & Reel / 1000 pieces per value - \
o)
; 40 \
e}
o \
20

ordering Information 0 25 50 75 100 125 150 175

Ambient Temperature (°C)

Part Number - Resistance - Tolerance - TCR - Packaging
Example: CMF 0603 10 kOhms 0.1% 10ppm Tape
( Note: if no TCR is Specified / The highest value will be

supplied )

Riedon Inc. 300 Cypress Avenue Alhambra CA 91801 & (626) 284-9901 (626) 284-1704

www.riedon.com Page 11
rev. 03/2006A
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TNPW

Vishay Dale

Thin Film, Rectangular, Resistor Chips

&

TNPW Precision Thin Film Flat Chip Resistors are the perfect
choice for most fields of modern electronics where reliability
and stability is of major concern. Typical applications include
telecommunication, industrial, medical equipment, high-end
computer and audio/video electronics.

FEATURES

o Metal film layer on high quality ceramic

o Protective top coat

o Available with tin lead or lead (Pb)-free solder contacts
o Excellent stability at different environmental conditions
o Low temperature coefficient and tight tolerances

APPLICATIONS

o Automotive
e Telecommunication
e Medical Equipment

o Industrial Equipment

STANDARD ELECTRICAL SPECIFICATIONS
TYPE POWER RATING P7q-c (W) RESISTANCE TEMPERATURE TOLERANCE E-SERIES
EN 140401-801 EIA 575 RANGE (Q) COEFFICIENT (ppm/K)
10R - 100K +25,+50 +0.5%, + 1%
TNPWO0402 0.063 0.063 24-192
47R - 100K +10, £ 15, £ 25, + 50 +0.1%
10R - 332K +25,+50 £0.1%, + 0.5%, + 1% 1
TNPWO0603 0.100 0.063 24-192
47R - 332K +10,+15 +0.1%
10R - 1MO +25, + 50 +0.1%, +0.5%, + 1% 1
TNPWO0805 0.125 0.100 24-192
47R - 1MO +10, £ 15 +0.1%
10R - 2MO +25, + 50 +0.1%, +0.5%, + 1% 1
TNPW1206 0.250 0.125 24-192
47R - 2M0 +10, £ 15 +0.1%
10R - 3M01 +25, 50 £0.5%, £ 1% 1)
TNPW1210 0.332 0.250 24-192
47R - 2M13 +10, + 15, + 25, £ 50 +0.1%
10R - 4M99 +25,+50 +0.5%, 1%
TNPW2010 0.402 0.400 24-192
47R - 1MO +25,+50 +0.1%
10R - 8M87 +25, +50 +0.5%, =+ 1%
TNPW2512 0.502) 0.500 24-192
47R - 1MO +25,+50 +0.1%
1) +1% resistors are only available in E24/E96 * Power rating depends on the max. temperature at the solder point,
2) Size not specified in EN-140401-801 the component placement density and the substrate material
» Extended values available on request * TNPW 0402 without marking
TECHNICAL SPECIFICATIONS
PARAMETER UNIT | TNPW0402 | TNPW0603 | TNPW0805 | TNPW1206 | TNPW1210 | TNPW2010 | TNPW2512
Rated Dissipation at 70°C
(EN-140401-801 | EIA 575) W 0.063 | 0.063| 0.1 |0.063|0.125| 0.1 | 0.25 |0.125| 0.33 | 0.25 0.4 0.5
Limiting Element Voltage 4) V= 25 75 100 100 100 150 200
Thermal Resistance 3 K/W | <870 <550 <440 <220 <140 <90 <70
Insulation Resistance Q >109
Category Temperature Range °C -55 / +125 (+ 155)
Failure Rate h—1 0.3107°
Weight / 1000pcs g 0.65 2 5.5 ‘ 10 16 28 39

3) Measuring conditions in acc. with EN 140401-801

4) Rated voltage: /PxR

www.vishay.com
1

For technical questions contact: ff3aresistors @ vishay.com

Document Number: 31006
Revision: 15-Sep-05




TNPW

Thin Film, Rectangular, Resistor Chips Vishay Dale
DIMENSIONS
SIZE DIMENSIONS millimeters
INCH | METRIC L w H T T2

0402 1005 1.0+£0.05 | 0.5+0.05 | 0.35+0.05 0.2+0.1

0603 1608 16+02 | 0.81+0.2 | 0401

0.3+0.2

0805 2012 20+0.2 124+02 | 04+0.1 0.4 +0.25

1206 3216 32+0.15 | 1.6+0.15 | 0.61+0.15 0.5+0.25

1210 3225 32+0.15 | 249+0.15| 0.61 +0.15 0.46+0.2

2010 | 5025 50+£0.15 | 25+0.15 | 0.61 +0.15 0.6 £0.25

2512 6332 6.3+0.2 | 3.1+0.15 | 0.61+0.15 0.6 £0.25

SOLDER PAD DIMENSIONS millimeters

SIZE REFLOW SOLDERING WAVE SOLDERING
INCH | METRIC a b | a b |
0402 1005 0.4 0.6 0.5 - - -
ﬁ I b 0603 1608 0.5 0.9 1.0 0.9 0.9 1.0
0805 2012 0.7 1.3 1.2 0.9 1.3 1.3
a 1206 3216 0.9 1.7 2.0 1.1 1.7 2.3
1210 3225 0.9 2.5 2.0 1.1 2.5 2.3
2010 5025 1.0 2.5 3.9 1.2 2.5 3.9
2512 6332 1.0 3.2 5.2 1.2 3.2 5.2

PART NUMBER AND PRODUCT DESCRIPTION

PART NUMBER: (TIN LEAD) TNPW12061K32DETA
PART NUMBER: (LEAD (Pb)-FREE) TNPW12061K32DEEA

Please note that products can be ordered with or without Lead (Pb)-free termination

LT l[nJle]lw][tJl2{o]le][+J[k][a][2][p][e}[T][a]]

L
L

PACKAGING LEAD FREE

EA=ET1 5000 paper tape
EC=ET6 20000 papertape
ED=ET7 10000 paper tape
EF = EO2 4000 blister tape
EG =E67 2000 blister tape
EN=E52 1000 paper tape
EY =E75 1000 blister tape

| 1002 | | B ‘ | T9 ‘

MODEL RESISTANCE VALUE Q TOLERANCE T.C.
TNPWO0805 EX: 1501 = 1.5K B=+0.1% T2 =+ 50 ppm/K
10RO = 10Q D=+05% T9 =+ 25 ppm/K
3303 = 330K F=+1.0% T10 =+ 15 ppm/K
T13 == 10 ppm/K

————— | —— ' |
MODEL VALUE TOLERANCE T.C. PACKAGING TIN LEAD SPECIAL

TNPW 0402 R = Decimal B=+01% H =+ 50 ppm/K TA = RT1 5000 paper tape up to 2 digits
TNPW 0603 K = Thousand D=+05% E = + 25 ppm/K TC=RT6 20000 papertape Blank = standard
TNPW 0805 M = Million F=+1.0% X =+ 15 ppm/K TD=RT7 10000 paper tape

TNPW 1206 (4 digits) Y = = 10 pom/K TF=R02 4000 blister tape

TNPW 1210 ==10pp TG=R67 2000 blister tape

TNPW 2010 CN=R52 1000 paper tape

TNPW 2512 TY =R75 1000 blister tape

Historical Part Number only valid for TNPW with tin lead termination. Example: TNPW0805 1002 B T9 RT1 (will continue to be accepted)

RT1

PACKAGING

RT1 Paper tape
5000 pcs
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Vishay Dale Thin Film, Rectangular, Resistor Chips
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Temperature Rise Power in W Derating Ambient Temperature in °C
PACKAGING
TAPE WIDTH PITCH REEL DIAMETER | PIECES PER TINLEAD LEAD FREE (e3) TYPE OF
MODEL [mm] [mm] [mm/inch] REEL PACKAGING | - PACKAGING | ¢\ poiER TAPE
CODE CODE
TNPW 0402 8 2 180/7 10,000 RT7 ET7 Paper
TNPW 0603
TNPW 0805 4
1 7 1 R521 E521 P;
TNPW 1206 8 80/ ,000 5 5 aper
TNPW 1210
TNPW 0603
TNPW 0805
4 1 RT1 ET1 P
TNPW 1206 8 80/ 5,000 aper
TNPW 1210
TNPW 0603
TNPW 0805
8 4 330/13 20,000 RT6 ET6 Paper
TNPW 1206
TNPW 1210
1,000 R75 E75 Blister
TNPW 2010 12 4 180/7 -
4,000 R02 EO2 Blister
1,000 R75 E75 Blister
TNPW 2512 12 4 180/7 -
2,000 R67 E67 Blister

1) R52 and E52 only for precision resistors with tolerance + 0.1% and temperature coefficient < + 25 ppm/k

DESCRIPTION

Production is strictly controlled and follows an extensive set
of instructions established for reproducibility. A
homogeneous film of metal alloy is deposited on a super high
grade ceramic substrate and conditioned to achieve the
desired temperature coefficient. A special laser is used to
achieve the target value by smoothly cutting a meander
groove in the resistive layer without damaging the ceramics.

ASSEMBLY

The resistors are suitable for processing on automatic SMD
assembly systems. Beside tin lead termination TNPW is also
available with Lead (Pb)-free pure tin termination. The pure
tin plating of the Lead (Pb)-free resistors type, provides
compatibility with Lead (Pb)-free and lead-containing
soldering processes. The immunity of the plating against tin
whisker growth has been proven under extensive testing.

www.vishay.com
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Thin Film, Rectangular, Resistor Chips
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Vishay Dale Thin Film, Rectangular, Resistor Chips
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TNPW
Thin Film, Rectangular, Resistor Chips Vishay Dale

PERFORMANCE
TEST RESULTS
TNPW0402 TO TNPW2512
TEST CONDITIONS OF TEST TOLERANCES
+0.1%;+0.25%
<100R >100R +0.5%;+1.0%
E Test at 70° 1 h t 70°C, 1.5 h “ON”, 0.5 hours
ndurance Test at 70°C 000 hours a ours u <401% <+ 0.05% <+ 0.25%
IEC 60115-1 4.25.1 “OFF”
E t UCT
ndurance at UG 1000 hours at 125 °C without load <£01% | <x005% | <=05%
IEC 60115-1 4.25.3
| Test Short time overload for 2 seconds
Overload Tes I v . <+ 0.05% <+0.02% <+0.1%
IEC 60115-1 4.13 2.5 x rated voltage or < 2 x limiting element voltage
Th | Shock Rapid ch t dl
ermal Shocl apid change between upper and lower <40.05% <+ 0.02% <40.1%
IEC 60115-1 4.19, IEC 60068-2-14 | category temperature
Damp Heat Steady State
P v 56 days at 40°C and 93% relative humidity <+0.1% <+ 0.05% <+0.5%
IEC 60115-1 4.24, IEC 60068-2-3
Resist to Soldering Heat
esistance fo soldering riea 10 seconds at 260°C solder bath temperature <+ 0.05% <+ 0.02% <+0.1%
IEC 60115-1 4.18, IEC 60068-2-20
APPLICABLE SPECIFICATIONS
e CECC40000 / 40400
e EN140400
¢ EIA 575
e EN 140401-801
*« EN 60115-1
¢ [EC 60286-3
Document Number: 31006 For technical questions contact: ff3aresistors @ vishay.com www.vishay.com
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Lead (Pb)-free Thick Film, Rectangular Chip Resistors

FEATURES
¢ Metal glaze on high quality ceramic @

¢ Protective overglaze
¢ Lead (Pb)-free solder contacts on Ni barrier layer

¢ Pure tin plating provides compatibility with lead (Pb)-free
and lead containing soldering processes

o Compatible with “Restriction of the use of Hazardous
Substances” (RoHS) directive 2002/95/EC (issue 2004)

." « Excellent stability ((AR/R| < = 0.5 % for 1000 h at 70 °C)
different environmental conditions

« High volume product suitable for commercial and special

applications
STANDARD ELECTRICAL SPECIFICATIONS
POWER RATING LIMITING
SIZE P7o-c TEMPERATURE RESISTANCE
MODEL w ELEMENT COEFFICIENT TOLEE!ANCE RANGE E-SERIES
VOLTAGE %
ppm/K Q
INCH | METRIC | CECC 40401-802/EIA-575 | MAX V=
0.05 30 +200 +1 10R - 1M 24 + 96
CRCWO0201 0201 0525 0.05 30 +200 +5 10R - 1MO 24
Zero-Ohm-Resistor: Rmax =50 mMQ, Inax=1A
+ 200" +1 1RO - 9R76 24 + 96
0.063 50 + 100 +1 10R - 10M 24 + 96
D10/CRCWO0402 | 0402 1005 + 200 +5 1RO - 10M 24
Zero-Ohm-Resistor: Rmax =20 mQ, Ipax=1A
+ 200" +1 1RO - 9R76 24 + 96
0.10 75 + 100 +1 10R - 10M 24 + 96
D11/CRCWO0603 | 0603 1608 + 200 +5 1RO - 10M 24
Zero-Ohm-Resistor: Rpax =20 mQ, Ijax=1.5A
+ 200" +1 1RO - 9R76 24 + 96
0.125 150 +100 +1 10R - 10M 24 + 96
D12/CRCWO0805 | 0805 2012 +200 +5 1RO - 10M 24
Zero-Ohm-Resistor: Rmax =20 mQ, Inax =2 A
+ 200" +1 1RO - 9R76 24 + 96
0.25 200 + 100 +1 10R - 10M 24 + 96
D25/CRCW1206 | 1206 3216 + 200 +5 1RO - 10M 24
Zero-Ohm-Resistor: Rmax = 20 mQ, Inax =2.5 A
+ 200" +1 1RO - 9R76 24 + 96
0.33 200 + 100 +1 10R - 1MO 24 + 96
CRCW1210 1210 | 3225 + 200 +5 1RO - 10M 24
Zero-Ohm-Resistor: Rmax =20 mQ, Inax =2.5 A
+ 200" +1 1RO - 9R76 24 + 96
1.0 200 + 100 +1 10R - 2M2 24 + 96
CRCW1218 1218 3246 + 200 +5 1RO - 2M2 24
Zero-Ohm-Resistor: Rmax =20 mQ, Inax =4 A
+ 200" +1 1RO - 9R76 24 + 96
0.5 400 +100 +1 10R - 10M 24 + 96
CRCW2010 2010 | 5025 + 200 +5 1RO - 10M 24
Zero-Ohm-Resistor: Rmax =20 mQ, Inax =3 A
+ 200" +1 1RO - 9R76 24 + 96
1.0 500 + 100 +1 10R - 10M 24 + 96
CRCW2512 2512 6332 + 200 +5 1RO - 10M 24
Zero-Ohm-Resistor: Rmax =20 mQ, Inax =4 A
1) 100 ppm/K on request
e Ask about further value ranges e Marking and packing: see appropriate catalog or web pages
e For low values see Thick Film rectangular low value resistors * Power rating depends on the max. temperature at the solder point,
o For high values see Thick Film rectangular high values the component placement density and the substrate material
e For precision Thick Film CRCW see Thick Film rectangular ¢ AgPd or Pd terminations for conductive adhesive attachment on request
Precision Resistors
www.vishay.com For technical questions in Europe contact: ff3cresistors @ vishay.com Document Number: 20035
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Lead (Pb)-free Thick Film, Rectangular Chip Resistors Vishay

DIMENSIONS

SIZE DIMENSIONS [in millimeters] SIZE SOLDER PAD DIMENSIONS [in millimeters]
INCHI METRIC | L W H T T2 REFLOW SOLDERING | WAVE SOLDERING
0201 0525 | 06+ |032005] 0.23005]0.152005] 06005 INCH | METRIC | a b I a b I
0402 | 1005 | 1.0+ |05+005] 0.35+0.05]0.250.05] 02+0.1 83,8; ?ggg 00-248 00-463 06253

1.55 +0.10 . . .
0603 | 1608 +010 1085401 | 045005 03202 | 0302 T BT B ot o5 o5 0
0805 | 2012 |20+020 1425.015] 045+005 (03402 | 03:02 0805 | 2012 | 07 | 1.3 | 12 |09 [ 13 | 13
P : 1206 | 3216 | 09 | 17 | 20 |11 | 1.7 | 23
1206 | 3216 |°<*00 116+0.15| 055+0.05| 045£0.2 | 0.4£0.2 1210 | 3225 | 09 | 25 50 | 11 | 25 | 2.2
1210 | 3225 [ 32202 | 25202 | 055£0.05] 045+0.2 | 0.4+0.2 1218 | 3246 | 1.05 | 4.9 19 |125)| 48 | 1.9
324010 2010 | 5025 | 1.0 | 25 | 39 | 12 | 25 | 3.9
1218 | 3246 1010 1464015 | 055+0.05| 04502 | 0402 R R R
2010 | 5025 | 50+ |25:015| 0601 | 06202 | 06202
2512 | 6332 | 6.3£02 |315+015| 0601 | 06£02 | 0.6%0.2

TECHNICAL SPECIFICATIONS

D10/ D11/ D12/ D25/
PARAMETER UNIT | CRCW0201 CRCW0402 | cRCWO603 | CRCWO805 | CRCWA206 CRCW1210 | CRCW1218 | CRCW2010 | CRCW2512
Rated Dissipation at 70 °C
(CECC 40401 | EIA 575) w 0.05 0.063 0.10 0.125 0.25 0.33 1.0 0.5 1.0
Limiting Element Voltage? V= 30 50 75 150 200 200 200 400 500
Insulation Voltage (1 min) Vpeak 50 >75 > 100 > 200 > 300 > 300 > 300 > 300 > 300
Thermal Resistance K/W <8701 | <5500 | <440" | <220V | <1403 | <659 <883 <653
Insulation Resistance Q > 109
Category Temperature Range | °C -55/+125 (+ 155)
Failure Rate h-1 1.109 0.3+10°
Weight/1000 pcs g 0.17 065 | 2 [ 55 [ 10 | 16 [ 295 | 255 [ 405
1) Measuring conditions in acc. to CECC 4040 2) Rated voltage: /PxR 3) Depending on solder pad dimensions
PART NUMBER AND PRODUCT DESCRIPTION
PART NUMBER: CRCW0603562RFKEC
[c] [r] [c] [w][o] [e] [o] [3] [s] [e] [2] [r] [F] [«] [] [c] (][]
( T T — T T — I 1
MODEL VALUE TOLERANCE T.C. PACKING SPECIAL
CRCWO0201 R = Decimal F=+1.0% K=+ 100 ppm/K EA=ET1 5000 papertape up to 2 digits
CREMEREE | | KT ||, S AR e | NozOmmK || ESE 00 e
= Million Z = Zero Ohm J = = er
CRGWO0805 0000 = Jumper ero Uhm Jumper 0 = Jumper ED=ET/ 10000 paperiape
CRCW1206 S = Special EE=EF4 50000 Be_xper tape
CRCW1210 EF=E02 4000 Dblister tape
CRCW1218 EG=E67 2000 blistertape
CRCW2010 EH=E82 4000 blister tape
CRCW2512 ElI=EG1 5000 bilister tape
EK=ET9 4000 bilister tape
EL=E20 20000 blistertape
PRODUCT DESCRIPTION: D11/CRCWO0603 100 562R 1% ET6 E3 EY=E27 bulk
[ D11/cRCWO0603 | | 100 | | 562R | | 1% | | ET6 | | e3 |
[ I I I I I
MODEL TC RESISTANCE VALUE TOLERANCE PACKING LEAD (Pb)-FREE
CRCW0201 + 200 ppm/K 10R=10Q +5% ET1, ET5 e3 = Pure Tin
D10/CRCW0402 +100 ppm/K 562R =562 Q +1% ET6, ET7 Termination Finish
D11/CRCWO0603 10K=10.0kQ EF4, EO2
D12/CRCWO0805 1M =1MQ E67, E82
D25/CRCW1206 0RO = JUMPER EG1, ET9
CRCW1210 E20, E27
CRCW1218
CRCW2010
CRCW2512

NOTE: Products can be ordered using either the Product Description or the Part Number.

Document Number: 20035 For technical questions in Europe contact: ff3cresistors @ vishay.com www.vishay.com
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Vishay Lead (Pb)-free Thick Film, Rectangular Chip Resistors
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PACKING
REEL BULK
BULK FEEDING MAGAZINE
MODEL PACKING CODE
° TAPE WIDTH DIAMETER | PIECES/REEL | PITCH PIECES/MAGAZINE
PAPER BLISTER PIECES CODE
8 mm 180 mm/7" 10000 2mm ET7
CRCW0201 Papertape 330 mm/13" 50000 2 mm EF4
8 mm 180 mm/7" 10000 2 mm ET7 50000 E27
D10/CRCW0402
OCRCWO40 Papertape 330 mm/13" 50000 2 mm EF4
8 mm 180 mm/7" 5000 4 mm ET1 EG1
D11/CRCWO0603 Paper-/ 255 mm/10" 10000 4 mm ET5 25000 E27
Blistertape 330 mm/13" 20000 4 mm ET6 E20
8 mm 180 mm/7" 5000 4 mm ET1 EG1
D12/CRCW0805 Paper-/ 255 mm/10" 10000 4 mm ET5 10000 E27
Blistertape 330 mm/13" 20000 4 mm ET6 E20
8 mm 180 mm/7" 5000 4 mm ET1 EG1
D25/CRCW1206 Paper-/ 255 mm/10" 10000 4 mm ET5
Blistertape 330 mm/13" 20000 4 mm ET6 E20
8 mm 180 mm/7" 5000 4 mm ET1 EG1
CRCW1210 Paper-/Blistertap | 330 mm/13" 20000 4 mm ET6 E20
12 mm N
CRCW1218 Blistertape 180 mm/7 4000 4mm ET9
CRCW2010 12mm 180 mm/7" 4000 4mm E02
Blistertape
12 mm " 2000 8 mm E67
CRCW2512 Blistertape | 20 ™7 4000 4'mm E82
www.vishay.com For technical questions in Europe contact: ff3cresistors @ vishay.com Document Number: 20035
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Lead (Pb)-free Thick Film, Rectangular Chip Resistors Vishay
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Vishay Lead (Pb)-free Thick Film, Rectangular Chip Resistors
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Lead (Pb)-free Thick Film, Rectangular Chip Resistors Vishay
PERFORMANCE
REQUIREMENTS IN %1
TEST CONDITIONS OF TEST 0402 0805 1218
o603 | 1208 | 2010 | o201
1210 2512

Endurance Test at 70 °C
IEC 60115-1 4.25.1; EIA-575
Endurance at UCT

1000 hours at 70 °C, 1.5 hours "ON", 0.5 hours "OFF" <+x10 | <05 | <+10 | <+£3.0

1000 hours at 125 °C without load <+10 [ <05 | <+10 | <20
IEC 60115-1 4.25.3
Overload Test Short time overload, 2.5 x rated voltage or 2 x limiting
<+025 [£+025| <+05 | <+1.0
IEC 60115-1 4.13; EIA-575 element voltage.

Thermal Shock

IEC 60115-1 4.19; IEC 60068-2-14: Rapid change between upper and lower category

<+025 [<+025| <+05 | <+0.5

temperature
EIA-575
Damp Heat Steady State ) .
56 days at 40 °C and 93 % relative humidity <+10 | <205 | <+£10 | £+20
IEC 60115-1 4.24; IEC 60068-2-3
Resistance to Soldering Heat
IEC 60115-1 4.18; IEC 60068-2-20; 10 seconds at 260 °C solder bath temperature <+025 |<+x025| <+x05 | <+x1.0

EIA-575

1) Limits for change of resistance at test acc. to CECC

APPLICABLE SPECIFICATIONS

« CECC40000/40400/40401-004,-006,-007,-802

* EN140400/IEC 60115 - 1

* EIA-575

Document Number: 20035 For technical questions in Europe contact: ff3cresistors @ vishay.com www.vishay.com
Revision: 20-Mar-06 For technical questions in Americas/Asia contact: fi2bresistors @ vishay.com 83




CR
Vishay Techno

Thick Film Chip Resistors

FEATURES
e Flow solderable.

. ¢ Custom sizes available.
\ \‘ , @ \‘/ ¢ Burn-in data available.
v g \/ o Automatic placement capability.
e Top and wraparound terminations.

e Tape and reel packaging available.
o Internationally standardized sizes.

STANDARD ELECTRICAL SPECIFICATIONS DIMENSIONS in inches [millimeters]
MODEL RESISTANCE POWER RATING* Termination Style A ~
RANGE (Ohms) (mW) (3-sided wraparound) KW P
CR1 100 - 500K 100 Lot L
CR5050 100 - 500K 100 Q
CR2 100 - 1M 200 ! 0028 [0635]
CR3 100 - 1M 250 '
CR1010 100 - 1M 450
_ Termination Style B
CR1206 100- 1M 300 (Top conductor only) /\\/ w
CR4 100 - 1M 325 | P
B e >~
CR5 100 - 1M 525 3L
CR2010 100- 1M 575 ™ 0.025 [0.635]

*Higher values available. Please consult our application engineer Max.
at +1-909-923-3313.

Termination Style C -
ELECTRICAL SPECIFICATIONS (5.sided wraparound) o~ w

Resistance Range: 100 ohms to 1 Megohm
(Higher values available). l\/
Resistance Tolerance: +1 %, +2 %, =5 %, + 10 %, + 20 %. ?\
Temperature Coefficient: (- 55 °C to + 150 °C)
+ 100 PPM/°C: Standard thru 1 Megohm.

/
0.025 [0.635]
Max.

+ 200 PPM/°C: 1.1 Megohms thru 10 Megohms. MODEL LENGTH (L)* | WIDTH (W)* | THICKNESS (T)*
Power Rating: 100 mW thru 575 mW. +0.006 [0.152] | +0.006 [0.152] +0.002 [0.051]
Short Time Overload: Less than 0.5 % AR. CR1 0.050 [1.27] 0.040 [1.02] 0.012[0.305]
CR5050 0.050 [1.27] 0.050 [1.27] 0.010 [0.254]
MECHANICAL SPECIFICATIONS CR2 0.075[1.90] | 0050[1.27] | 0.015[0.381]
L o . . .
Construct]on. 96 % alumina supstrate v.wth. propnetgry CR3 0.100 [2.54] 0.050 [1.27] 0.015 [0.381]
cermet resistance element and specified termination material.
CR1010 0.100 [2.54] 0.100 [2.54] 0.020 [0.508]
ENVIRONMENTAL SPECIFICATIONS CR1206 0.125[3.18] 0.062 [1.57] 0.025 [0.635]
Operating Temperature: - 55 °C to + 150 °C. CR4 0.150 [3.81] 0.050 [1.27] 0.015[0.381]
Moisture Resistance: Less than 0.5 % change when tested CR5 0.225 [5.72] 0.075 [1.90] 0.015 [0.381]
per Method 106 of MIL-STD-202. CR2010 | 0.200[5.08] | 0100[2.54] | 0.020[0.508]

Life: Less than 1 % change when tested per Method 108D

(+ 85 °C) of MIL-STD-202. *All dimensions are before solder coating.
ORDERING INFORMATION
CR 5050 A A 1001 F 100 el
MODEL SIZE TERMINATION TERMINATION VALUE TOLERANCE TCR SOLDER
STYLE MATERIAL TERMINATION
CR= A = 3 sided A = Palladium Silver The first 3 digits are F=%£1% 100 =+ 100 PPM/°C S2 = Sn62
Standard B =Toponly B = Platinum Gold significant figures. Lastdigit G=+2%  150=%+150 PPM/°C el = Sn/Ag/Cu
C =5 sided C = Gold specifies the number of J=15% 200 =+200 PPM/°C  96.5/3.0/0.5
D = Platinum Silver  zeros to follow. Example: K=+10% 350 =+350 PPM/°C
E = Palladium Gold 1001 = 1 kilohm. M=+20%
Document Number: 68013 www.vishay.com

Revision: 01-Aug-05 1



Legal Disclaimer Notice
Vishay

Notice

Specifications of the products displayed herein are subject to change without notice. Vishay Intertechnology, Inc.,
or anyone on its behalf, assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, by
estoppel or otherwise, to any intellectual property rights is granted by this document. Except as provided in Vishay's
terms and conditions of sale for such products, Vishay assumes no liability whatsoever, and disclaims any express
or implied warranty, relating to sale and/or use of Vishay products including liability or warranties relating to fitness
for a particular purpose, merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.
Customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Vishay for any damages resulting from such improper use or sale.
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RK73B

general purpose 2°%lo, 5% o tolerance
thick film chip resistor

- Oa\

KOA SPEER ELECTRONICS, INC.

features

* RuO, thick film resistor element

* Anti-leaching nickel barrier terminations

* Also available with epoxy bondable palladium
silver terminations in 1J, 2A and 2B sizes.

* Meets or exceeds EIA 575, EIAJ RC 2690A,
EIA PDP-100, MIL-R-55342F

* Marking: White three-digit on black protective coat

No marking on 1F, 1H and 1E sizes

dimensions and construction

/ L 4 Type Dimensions inches (mm)
> / ¢ (Inch Size Code) L W © d t
/. / 1F .015+.001 | .007+.001 | .004+.001 | .004+.001 | .005+.001
W < NEW!  (01005) | (0.4+0.02) | (0.2+0.02) | (0.1+0.03) | (0.120.03) | (0.12+0.02)
c / | Solder 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
1A — | : Plating (0201) (0.6+0.03) | (0.3+0.03) | (0.1+0.05) |(0.15+0.05)|(0.23+0.03)
—_ Ni 039 *-004 01 +002
t Plating 1E : -.002 | .02+.002 |.008+.004 | ¥+ -004 |.014+.002
N (0402) (1.0 +8.(1)5) (0.5+0.05) | (0.2+0.1) (0.25 +l(3)25) (0.35+0.05)
|¢—d Protective Resistive Inner — —
Coating Film Electrode 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
) (0603) (1.6+£0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
Cekrjartnlct +.008
Stbstrate 2A .079+.008 | .049+.004 | .016+.008 | 012 Zo0s | .02+.004
(0805) (2.0+0.2) | (1.25+0.1) | (0.4+0.2) (0.3 +g.§) (0.5+0.1)
2B .063+.008 4008
(1206) | 126+.008 | (1.6+0.2) 016 ~g04
2E (32£0.2) | 102+.008 (0492
(1210) (2620.2) | 02+.012 " |.024+.004
2H .197+.008 | .098+.008 | (0.5+0.3) (0.60.1)
(2010) (5.0+£0.2) | (2.5+0.2) 025+.005
3A .248+.008 | .122+.008 (0.65+0.15)
(2512) (6.3+0.2) | (3.120.2)
ordering information
NewPart# [ RKk73B | [ 28 | [ T | | D | [ 202 | [ 3 |
Type Size Te’{Argégﬁgf)n Packaging Rglgi?tlgr?(l:e Tolerance
1F T: Sn* TC: 2mm pitch punched pressed paper 2 significant G:+2%
1H X: AgPd*** (01005 & 0201 only) figures + 1 J: +5%
1E G: AU TB: 2mm pitch pressed paper ‘r‘m,J’IFlpll.er
13 L: SnPb (0201 gnly) R _mdlcates
oA TP: 2mm pitch punched paper decimal on
(0402 & 0603) value <10Q
2B Lo
TD: 7" paper tape
2E (0603, 0805, 1206 &1210)
. . . 2H TDD: 10" paper tape
1F available in Sn only 3A (0603, 0805, 1206 &1210)
** Available ONLY in 1E, 1J TE: 7" punched p|astic
and 2A (10Q - 1MQ) chip sizes (0805, 1206, 1210, 2010 & 2512)
*** Available ONLY in 1J, 2A and 2B (10Q ~ 22MQ) chip sizes TED: 10" punched plastic
) ) ) ) (0805, 1206, 1210, 2010 & 2512)
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 9/01/05

n KOA Speer Electronics, Inc. « Bolivar Drive « PO. Box 547 « Bradford, PA 16701 » USA « 814-362-5536 * Fax: 814-362-8883 « www.koaspeer.com



RK73B

- Oa\

KOA SPEER ELECTRONICS, INC.

applications and ratings

general purpose 2°%lo, 5% 0o tolerance

thick film chip resistor

UNDER
DEVELOPMENT|

Resistance Resistance Absolute Absolute ;
Part ggn’fr ( Tgﬁc) Range Range Maximum Maximum Tgﬁerea:gyu%e
Designation* @ 70°gC p?/lax E-24** E-24** Working Overload Rarrj1 ek
' (Gx2%) (J£5%) Voltage Voltage 9
RK73B1F (01005) | 1/32W (.03W) +250 10Q - 1IMQ 10Q - 1IMQ 15v 30V
RK73B1H +200 10Q - 10MQ 10Q - 10MQ -55°C to +125°C
(0201) 1/20W (.05W) 2200 — 10-910 25V 50V
RK73B1E +200 10Q - 1IMQ 10Q - 10MQ
(0402) 1/16W (.063W) 2200 — 100-9.10
+200 10Q - 10MQ 10Q - 10MQ s0v 100V
RK73B1J
(0603) 1/10W (.10W) 10 -9.10Q
+400 1Q-9.1Q 11MO - 22MO
+200 10Q - 1MQ 10Q - 1IMQ
RK73B2A
(0805) 1/8W (:125W) +400 10-9.1Q 10-9.1Q 150V 300V
- 1.1MQ - 10MQ | 1.1IMQ - 22MQ
+200 10Q - 5.6MQ 10Q - 5.6MQ
RK73B2B _55° °
(1206) 1/4W (.25W) 400 10-9.10 10-9.10 55°C 1o +155°C
- 6.2MQ - 10MQ | 6.2MQ - 22MQ
1/2W (.50W) +200 10Q - 1KQ 10Q - 1KQ
RK73B2E 1/3W (.33W) - 1.1KQ - 5.6MQ | 1.1KQ - 5.6MQ
(1210) 1/2W (.50W) 4400 10-9.10 400v
1/3W (.33W) - o 6.2MQ - 10MQ 200V
+200 10Q - 5.6MQ 10Q - 5.6MQ
RK73B2H
(2010) 3/4W (.75W) +400 _ 1Q0-9.10
- 6.2MQ - 22MQ
RK73B3A +200 10Q - 5.6MQ 10Q - 5.6MQ
(2512) 1w +400 _ 10 -9.10 500V
- 6.2MQ - 22MQ

* Parenthesis indicate EIA package size codes.
** See Appendix D for available decade values.
**x |, 2A, 2B sizes available -55°C to +175°C (contact factory).

environmental applications
Derating Curve

100 I\
|
80 | \\
o
s | \ N
S 60 | \
g Ll
[n 40 I 1F, 1H 1E, 1J, 2A, 2B, 2E, 2H, 3A
5 |
20 | N
0 I N\ \
0 20 40 60 “ 80 100 120* 140 “160 180
70 125 155

Ambient Temperature

For complete environmental specifications,
please refer to pages 24-25.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Surface Temperature Rise

125 /3A
/ZH
o 100 7
n
5 /
29
5 / A=
2 50 / v
& 25 /,/ ,/ — 2A
/% iH.lE
o éé//
0 25 50 75 100

% Rated Power

5/15/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
[ES Tape il Size
L w T p (Pieces) A B w P1 T1
1F 0.4 0.2 0.12 TC 10000 0.45+0.03 0.25:0.03 8.0+0.2 2+0.05 0.31+0.2/-0 178
- 06 03 0.23 TC 10000 0.45+0.03 0.25+0.03 8.0+0.2 2+0.05 0.42+0.2/-0 178
B 10000 0.67+0.05 0.37+0.05 8.0+0.2 2+0.05 0.37+0.2/-0 178
1E 1 0.5 0.35 TP 10000 1.1520.1 0.65:0.1 8.0+0.2 2+0.05 0.45+0.2/-0 178
RK73B TP 10000 1.9+0.1 1.1+0.1 8.0+0.2 2+0.05 0.6+0.2/-0 178
RK73H 1J 1.6 0.8 0.45 D 5000 1.9+0.1 1.1x0.08 8.0+0.2 4.00.1 0.6+0.2/-0 178
RK73G TDD 10000 1.9+0.1 1.1+0.1 8.0+0.2 4.0+0.1 0.6+0.2/-0 178
RK73A TP 10000 2.4+0.2 1.65:0.2 8.0+0.2 2+0.05 0.75+0.2/-0 178
RK73Z D 5000 2.4+0.2 1.65+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
SG73 2A 2 1.25 0.5 TE 4000 2.4+0.2 1.6+0.2 8.0+0.2 4.00.1 0.9+0.1 178
RK73N TDD 10000 2.4+0.1 1.65:0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0 255
SR73 TED 10000 2.4+0.2 1.45+0.15 8.0+0.2 4.00.1 0.65+0.1 255
RF73 D 5000 3.5+0.2 2:0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
UR73 o a2 16 06 TE 4000 3.5+0.2 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.1 178
RN73 TDD 10000 3.5+0.1 1.9+0.1 8.0+0.2 4.00.1 0.75+0.2/-0 255
773 TED 10000 3.5:0.1 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.1 255
D 5000 3.5+0.2 2.85+0.2 8.0+0.2 4.00.1 0.75+0.2/-0 178
o a2 26 06 TE 4000 3.5:0.2 2.85+0.2 8.0+0.2 4.0+0.1 1.0:0.15 178
TDD 10000 3.5+0.1 2.8+0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0 255
TED 10000 3.6+0.15 2.9+0.15 8.0+0.2 4.00.1 1.0+0.1 255
- 5 o5 06 TE 4000 5.35+0.2 2.9+0.2 12.0+0.1 4.0+0.1 1.0£0.15 178
TED 10000 5.4+0.2 2.9+0.2 12.0+0.1 4.00.1 0.85+0.1 255
- 63 a4 06 TE 4000 6.65+0.2 3.44+0.2 12.0+0.1 4.00.1 1.0+0.15 178
TED 10000 6.9+0.2 3.6+0.2 12.0+0.1 4.0+0.1 0.85:0.1 255
2B10 6.40 3.1 0.6 TE 4000 6.6+0.2 3.40.2 12.0+0.1 4.00.1 1+0.15 178
CND 1J10 3.20 1.6 0.55 D 5000 3.5+0.1 2.00.1 8.0+0.2 4.00.1 0.75+0.2/-0 178
2A10 4.00 2.1 0.6 TE 4000 4.45+0.2 2.5+0.2 12.0+0.1 4.00.1 1+0.15 178
- 2B5Z 3.2 2.5 06 TE 4000 3.5:+0.2 3.0+0.2 8.0+0.2 4.00.1 1+0.15 178
2E9Z 6.40 3.2 ) TE 4000 6.7+0.2 3.5+0.2 12.0+0.1 4.00.1 1+0.15 178
P 2.0 1.025 1.2 TE 3000 2.2+0.1 1.5+0.1 8.0:0.3 4.00.1 1.6 MAX 178
A 3.2 1.6 1.6 TE 2000 3.5+0.1 1.9+0.1 8.0+0.3 4.00.1 2.5 MAX 178
TMC B 3.5 2.8 1.9 TE 2000 3.9:0.1 3.120.1 8.0+0.3 4.00.1 2.5 MAX 178
C 6.0 3.2 2.5 TE 500 6.320.1 3.70.1 12+0.3 8.0+0.1 3.0 MAX 178
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.6+0.1 12+0.3 8.0+0.1 3.3 MAX 178
B 3.4 2.6 1.9 TE 2000 3.9:0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
TMR © 5.8 3.2 25 TE 500 6.3+0.1 3.70.1 12+0.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
A 3.2 1.6 1.6 TE 2000 3.5+0.1 1.7+0.1 8+0.3 4+0.1 2.5 MAX 180
T B 3.5 2.8 1.9 TE 2000 3.9+0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
C 6.0 3.2 2.5 TE 500 6.3x0.1 3.70.1 120.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
UA 3.2 1.6 1.2 TE 3000 3.5:0.1 1.9+0.1 8+0.3 4+0.1 7.0 MAX 180
VU Uc 6.0 32 15 TE 1000 6.3£0.1 3.70.1 1203 8201 7.0 MAX 180
B 3.4 2.6 1.9 TE 2000 3.9+0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
TR C 5.8 3.2 2.5 TE 500 6.3x0.1 3.70.1 12+0.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
F 7.3 5.8 35 TE 500 7.520.1 6.30.1 12:0.3 8+0.1 4.1 MAX 180
Bulk Case Packaging specifications
(RK73 1E, 1J, 2A, 2B)
Packaging Designation: BK
0
% Slider gptter 153" o Carrier Tape
g 12 2_~4 _ -
: T o
2 T TN R | ©
X - H ‘r 7:\ 715[ -z I | s
P1
" .
T1 TP 20 4.0+0.1 Direction of feed (Notes) Reel holes, shapes and
Style Packaging Quantity design are examples
1E 50,000 pieces/case Type od (mm) | e (mm)
1J 25,000 pieces/case All 21 >
2A 10,000 pieces/case
2B 5,000 p'?eces/case (Notes) Dotted lines are applicable to only “TP” and “TB. RCU, RCT, RCS, RCW 27 3
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 4/20/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) Quantity/ Taping (mm)
Carrier Reel
S Tape e Size
L w T P (Pieces) A B w P1 T
1F8 3.8+0.1 1.620.2 0.44+0.1 TP 5000 4.0£0.1 1.8+0.1 8.0£0.2 2.0+0.05 0.5520.1 178
1E2K 1.00 1 0.35 P 10000 1.2+0.1 1.2+0.1 8.0+0.2 2.0+0.05 0.45+0.1 178
1E4/1E4K TP 10000 2.2+0.1 1.2+0.1 8.0+0.2 2.0£0.5 0.4520.1 178
160 0.6/0.5 D 5000 1.9+0.1 1.9+0.1 8.0£0.2 4.0£0.1 0%2:%_22//'_%/ 178
A 0.6+0.2/-0
16 TDD 10000 1.9+0.1 1.120.1 8.0£0.2 4.0£0.1 0.7540.2/-0/ 255
D 5000 3.5:0.1 2.0£0.1 8.0£0.2 4.0£0.1 0.75+0.2/-0/ 178
TR 320 0.6/05 TDD 10000 1.9+0.1 1.120.1 8.0£0.2 4.0£0.1 0.75+0.2/°0/ 255
0.6+0.2/-0
TE 4000 6.9:0.2 2.0£0.2 12.0+0.1 4.0£0.1 0.9+0.1 178
ey k2 6.40 06 TED 10000 6.9+0.2 2.0£0.2 12.00.1 4.0+0.1 0.9+0.1 255
gm—ﬁ oo ooa TE 4000 2.9:0.2 2.420.2 8.020.2 4.0:0.1 120.15 178
d TED 10000 2.9:0.2 2.4x0.2 8.0£0.2 4.0£0.1 1+0.15 255
CNz — 508 5 TE 4000 5.4+0.2 2.3+0.2 12.0+0.1 4.0+0.1 1+0.15 178
TED 10000 5.4x0.2 2.3:0.2 12.0+0.1 4.0£0.1 1+0.15 255
-~ 1016 TE 4000 10.6+0.2 2.45+0.2 16 4.0+0.1 1+0.15 178
06 TED 10000 10.6+0.2 2.45:0.2 16 4.0£0.1 1+0.15 255
- 054 TE 4000 3.5:0.2 2.85+0.2 8.0£0.2 4.0£0.1 1+0.15 178
TED 10000 3.5:0.2 2.85+0.2 8.0+0.2 4.0+0.1 1+0.15 255
- 508 - TE 4000 5.4x0.2 3.4:0.2 12.00.1 4.0£0.1 1+0.15 178
TED 10000 5.4x0.2 3.4x0.2 12.00.1 4.0+0.1 1+0.15 255
o 1016 TE 2000 10.55+0.2 3.6:0.2 16 4.0£0.1 1+0.15 178
TED 5000 10.55+0.2 3.6+0.2 16 4.0£0.1 1+0.15 255
- R 125 . TE 3000 2.4£0.2 1.5+0.2 8.0£0.2 4.0£0.1 1.45+0.2 178
TED 10000 2.4x0.2 1.5+0.2 8.0+0.2 4.0£0.1 1.45+0.2 255
RD41B TE 3000 3.7£0.2 1.70.2 8.0£0.2 4.0£0.1 1.70.2 178
RN41 = 35 1.45 ) TED 10000 3.7+0.2 1.7+0.2 8.0+0.2 4.0+0.1 1.7+0.2 255
RM41 2D 3.2 1.55 - TE 2000 3.7+0.2 1.70.2 8.0£0.2 4,001 1.70.2 178
MLT OF, 2H, TE 1500 6.2:0.2 2.4x0.2 12.0+0.1 4.0£0.1 2.6+0.2 178
cc 3AS 59 22 ) TED 10000 6.2:0.2 2.4x0.2 12.00.1 4.0£0.1 2.6+0.2 255
- 1E 1 0.5 0.35 TP 10000 1.150.1 0.650.1 8.0£0.2 2.0£0.05 0.45+0.1/-0 178
LA 1J 1.6 0.8 0.45 D 5000 1.9+0.1 1.10.1 8.0+0.2 4.0+0.1 0.6+0.2/-0 178
7 2A 2 1.25 0.5 D 5000 2.4x0.2 1.65:+0.2 8.0£0.2 4.0£0.1 0.75+0.2/-0 178
2B 3.2 1.6 0.6 D 5000 3.5:0.2 2+0.2 8.0£0.2 4.0+0.1 0.75+0.2/-0 178
— 2A 2 1.25 ] TE 3000 2.25+0.1 1.45+0.1 8.0£0.2 4.0£0.1 1.5+0.15 178
2B 3.2 1.6 TE 3000 3.5:0.2 1.920.2 8.0£0.2 4,001 1.5+0.15 178
TE 2000 1.85+0.16 1.05+0.15 8.0+0.2 4.0£0.1 1.25+0.1 178
el 160 08 115 TED 5000 1.85+0.16 1.05+0.15 8.0+0.2 4.0£0.1 1.25+0.1 255
TE 2000 2.45+0.15 1.65+0.1/ 8.0£0.2 4'?0*(2)'1 1.70+0.1 178
RCT 2.00 1.25 1.45 1050
TED 5000 2.45+0.15 1.65+0.1/ 8.0£0.2 02 1.70£0.1 255
TE 2000 3.6+0.2 2.0£0.2 8.0+0.2 4.0+0.1 1.45+0.15 178
et 8.20 16 125 TED 5000 3.6:0.2 2.0£0.2 8.0£0.2 4.0£0.1 1.45+0.15 255
3.4x0.1/ 1.95+0.1/
RCW 3.2 1.6 2 TE 2000 0.05 0.05 8.0£0.2 4.0£0.1 2.2+.01 178
C4l_I12 a8 2.25 TE 750 5.0£0.2 4.3:0.2 12.0+0.1 8.0£0.2 2.7+0.2 178
C4000 | C4l_l14 450 ' 2.3 TE 750 5.0£0.2 4.3:0.2 12.00.1 8.0£0.2 2.7+0.2 178
C4315 4 2.4 TE 500 5.0+0.2 4.3:0.2 12.0+0.1 8.0+0.2 3.0:0.2 178
KL32 3.2 25 2.2 TE 2000 3.55:0.1 2.70+0.1 8.0+0.1 4.00=0.1 2.7:0.5 178
1H 0.6 0.3 0.23 B 10000 0.67+0.05 0.37+0.05 8.0 2.0 0.42+0.2/-0 178
1E 1 0.5 0.35 TP 10000 1.15+0.1 0.65+0.1 8.0+0.2 2.0+0.05 0.45+0.2 180
KL73 1J 1.6 0.8 0.5 TE 4000 1.9+0.1 1.10.1 8.0£0.2 4,001 0.9+0.15 180
2A 2 1.25 0.5 TE 4000 2.4£0.2 1.60.2 8.0£0.2 4.00.1 1.0+0.15 180 X
2B 3.2 1.6 10.6 TE 4000 3.5:0.2 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.15 180 'E
@ 0402 1.10 0.5 0.5 D 2000 1.22+0.05 0.73+0.05 8.0+0.2 4.00.1 0.65=0.1 180 0
GE 0603 1.60 1 0.9 TE 2000 1.72+0.05 1.07+0.05 8.0£0.2 4.0£0.1 1.2+0.1 180 [}
s 0805 2.00 1.5 1.3 TE 2000 2.22+0.1 1.60.1 8.0+0.2 4.0+0.1 1.65+0.1 180 %
1008 2.50 2.2 1.8 TE 2000 2.7+0.1 2.35+0.1 8.0£0.2 4.0£0.1 2.2+0.1 180
4045 450 4 45 TED 1000 4.158+0.2 4.75+0.2 12.00.1 8.0+0.2 5+0.2 380
16 9040N 9.00 10.2 4.9 TED 500 09.4x0.2 16=.01 12+.01 7.5+0.2 380
12065 12.40 12 7.5 TED 300 12.5+0.2 1320.2 24+.01 16+.02 8.2:0.2 380
10065 10.40 10 7.5 TED 300 1120.2 111.5+0.2 24+.01 16+.02 8.2+0.2 380
0604 5.6 — 45 TE 1500 — — 12 4.0£0.1 5.0 330
SDR 0805 7.8 — 5.3 TE 1000 — — — 12.0 6.2 380
1006 9.8 — 5.8 TE 1000 — — — 12.0 6.7 380
aL 1 6.3 3.1 1.9 TE 1000 6.8+0.1 3.6+0.1 12.00.1 8.2:0.2 2.35+0.1 180
2/3 115 7 25 TED 1000 12.2+0.1 7.7+0.1 24 12.0+0.1 3.1x0.1 255
5018 5.4 5.0 1.8 TE 1000 5.6+0.1 6.3+0.1 1620.1 12+0.1 2.1x0.1 255
LPS 5728 6.1 5.7 2.8 TE 1000 6.3+0.1 6.0+0.1 160.1 12+0.1 3.2:0.1 255
6926 7.3 6.9 2.6 TE 1000 7.5+0.1 7.2+0.1 160.1 12+0.1 3.0+0.1 255
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 7/29/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Reel "
L w T Tape | (pieces) A B w P1 T Size

3A, 3AW 6.4 3.2 0.6 TE 2000 6.75+0.2 3.55+0.1 12.0+0.1 8.0+0.2 1.0+0.1 180

TLR 2B 3.2 1.6 0.6 TD 5000 3.5+0.2 2.0+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 180

2H 5.0 2.5 0.6 TE 4000 5.35+0.2 2.9+0.1 12.0+0.1 4.0+0.1 1.0+0.15 180

TSL 1 6.3 3.1 1 TE 3000 6.6+0.1 3.4+0.1 12.0+0.1 4.0+0.1 1.3+0.1 180

\FE 1 7.5 4.5 2 TE 1000 7.90.1 4.8+0.1 16 8.2+0.2 2.45+0.1 178

2 12 8 4 TE 1000 13+0.1 9+0.1 24 102 4.35+0.1 330

CSR 1 10.8 6.2 2.1 TE 1000 11.1+0.14 6.7+0.1 24 12.0+0.1 2.6+0.1 255

2 12.8+0.5 8.2+0.3 3.1+0.2 TE 1000 13.0+0.1 9.0+0.15 24 12.0+0.1 4.35+0.1 330

czB 1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 1.17+0.1 0.65+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178

1J 1.6+0.15 0.8+0.15 0.8+0.15 TE 4000 1.8+0.1 1.120.1 8.1+0.1 4.0+0.1 1.10.1 178

CZi 2A 2.0+0.2 1.25+0.2 0.9+0.2 TE 3000/4000* 2.4+0.1 1.6+0.1 8.1+0.1 4.0+0.1 1.2+0.1 178

el 2B 3.2+0.2 1.6+0.2 0.51+0.25 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.8+0.1 178

1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 1.17+0.1 0.67+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178

1J 1.6+0.15 0.8+0.15 0.8+0.15 TD 4000 1.85+0.1 1.15+0.1 8.0+0.1 4.0+0.1 1.1+0.1 178

AL 2A 2.0:02 | 1.25:02 | 09202 TE 3000/4000" | _ 2.420.1 1.620.1 8.0£0.1 4.0£0.1 1.220.1 178

2B 3.2+0.2 1.6+0.2 0.51+0.25 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.8+0.1 178

MCA 1E4 2.0+0.15 | 1.25:0.15 0.6+0.1 TE 4000 2.2:+0.1 1.45+0.1 8.0+0.2 4.00.1 2.0£0.1 180

1J4 3.2+0.15 1.6+0.15 0.8+0.1 TD 4000 3.5+0.15 1.9+0.15 8.0+0.2 4.0+0.1 2.5+0.1 180

0603 1.6+0.2 0.8+0.2 0.6+0.2 TE 4000 1.9+0.05 1.1x0.05 8.0+0.1 4.0+0.1 2.5 max. 178

0805 2.0+0.2 1.25+0.2 0.8+0.2 TE 4000 2.2+0.1 1.5+0.1 8.0+0.3 4.0+0.1 2.5 max. 178

KGM 1206 3.2+0.2 1.6+0.2 0.8+0.2 TE 2000 3.5+0.1 2.0+0.1 8.0+0.3 4.0+0.1 2.5 max. 178

1812 4.5+0.3 3.2:0.3 1.0£0.2 TE 1000 4.90.1 3.5+0.2 12.0+0.3 4.00.1 2.5 max. 178

FBA 1J 3.2+0.2 1.6+0.2 0.8+0.2 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.2+0.1 178

1E 1.0+0.1 0.5+0.1 0.25+0.15 TP 10000 1.150.1 0.65+0.1 8.0+0.2 4.00.1 0.6+0.2 180

1J 1.6+0.15 0.8+0.15 0.8+0.15 TE 2500 1.9+0.1 1.2+0.1 8.0+0.2 4.0+0.1 1.75 max. 180

NV73 2A 2.0+0.2 1.25+0.2 1.3 max. TE 2500 2.4+0.1 1.6+0.1 8.0+0.2 4.0+0.1 1.75 max. 180

2B 3.2+0.2 1.6+0.2 1.65 max. TE 2500 3.6+0.1 2.0+0.1 8.0+0.2 4.00.1 1.75 max. 180

A 10+0.2 5.2 2 TED 2000 1.45+0.2 5.7+0.2 2.0+0.05 8.0+0.10 2.3+0.2 255

LR72 B 10+0.2 3 2 TED 2000 1.45+0.2 3.40.2 2.0+0.05 8.0+0.10 2.5+0.2 255

C 11.2+0.4 3.2+0.4 3.5+0.4 TEB 1500 1.17+0.1 4.3+0.1 24+0.2 8.0+0.1 4.4+0.15 330

1005 1.0+0.15 0.5+0.1 0.5+0.1 T 10000 1.15+0.03 0.65+0.03 8.0+0.10 2.0+0.05 0.60+0.05 178

1410 1.4+0.15 1.0+0.1 1.0+0.1 TE 3000 1.60+0.05 1.20+0.05 8.0+0.20 4.0+0.10 1.20+0.10 178

HFC 1608 1.6+0.15 0.8+0.1 0.7+0.2 TE 4000 1.80+0.05 1.00+0.05 8.0+0.20 4.0+0.10 0.75 or 0.95+0.10 178

1610 1.6+0.15 1.0+0.1 0.85+0.25 TE 3000 1.80+0.05 1.20+0.05 8.0+0.20 4.0+0.10 0.80 or 1.00 178

or 1.20+0.10

1612 1.6+0.15 1.2+0.1 1.1+0.2 TE 3000 1.80+0.05 1.40+0.05 8.0+0.20 4.0+0.10 1.40+0.10 178

1J 1.6+0.2 0.8+0.2 0.6+0.2 TD 4000 1.9+0.05 1.1x0.05 8.0+0.1 4.0+0.1 0.75+0.04 178

KC 2AF 2.0+0.2 1.25+0.2 0.8+0.2 TD 4000 2.3+0.1 1.55+0.1 8.0+0.2 4.0+0.1 N/A 178

2A 2.0+0.2 1.25+0.2 1.6+0.2 TE 2000 2.3+0.1 1.55+0.1 8.0+0.2 4.0+0.1 1.9+0.1 178

KCR 1206 3.2+0.2 1.6+0.2 0.8+0.2 TE 2000 3.5+0.1 2.0£0.1 8.0+0.3 4.00.1 2.5 max. 178

TF 10A 1.00 0.5 0.45 B 10000 1.15+0.05 0.65+0.05 8.0+0.2 4.0+0.1 0.6+0.2/-0 178

16S 1.60 0.8 0.6 D 5000 1.9+0.1 1.120.1 8.0+0.3 4.0£0.1 0.9+0.1 180

ccP 2B 3.20 1.6 1.2 TE 3000 3.5+0.1 1.9+0.1 8.0+0.3 4.0+0.1 1.5+0.1 178

2E 2.5 2.2 TE 2000 3.5+0.1 2.8+0.1 8.0+0.3 4.0+0.1 2.4+0.1 178

CCF 1 6.00 25 25 TE 1000 6.4+0.2 2.7+0.2 12.0+0.3 4.0+0.1 2.9+0.2 178

CR 1J10 3.2+0.1 1.6+0.1 0.65+0.1 TE 4000 3.5+0.1 2.0+0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0.1 178

2A10 4.0£0.2 2.1+0.2 0.7+0.1 4.4+0.2 2.5+0.2 12.0+0.2 4.0+0.1 1.150.2 178

MRGF16 — 11 7.7 2.2 TEB 2000 11.7+0.2 8.2+0.2 24 12 2.4+0.1 330

PGD 1E 1.1 0.75 0.75 TE 5000 3.5+0.10 1.2+0.1 8.0+0.3 4.0+0.1 0.9+0.05 180

1J 1.6 0.8 0.75 TE 4000 3.5+0.1 1.0+0.1 8.0+0.3 4.0+0.1 0.9+0.05 180

*MHLO0805: 1.5nH ~ 39nH = 4,000 pieces, 47nH ~ R68 = 3,000 pieces
]
T
T
0
3
2
X
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/04/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Tape it Size
L w T P (Pieces) A B w P1 T

T16 5.0 6.4 1.0 TE 2500 5.420.1 6.8+0.1 16 8 0.3+0.05 330
AA(X) T20 65 6.4 1.0 TE 2500 7.120.1 6.95:0.1 16 8 0.3+0.05 330
AC(X) T24 7.8 6.4 1.0 TE 2500 8.3+0.1 6.95+0.1 16 8 0.3+0.05 330
AP(X) Q16 4.9 5.99 16 TE 2500 5.3:0.1 6.5:0.1 12 8 0.3+0.05 330
CR(X) Q20 8.66 5.99 16 TE 2500 9.0+0.1 6.5+0.1 16 8 0.3+0.05 330
CTX Q24 8.66 5.99 16 TE 2500 9.0:0.1 6.5:0.1 16 8 0.3+0.05 330
DNA Q28 10.0 5.99 16 TE 2500 3.5:0.1 6.5:0.1 16 8 0.3+0.05 330
DN(X) No8 4.83 5.99 1.6 TE 2500 5.3+0.1 6.5+0.1 12 8 0.3+0.05 330
EA(X) N14 8.66 5.99 16 TE 2500 9.0£0.1 6.5+0.1 16 8 0.3+0.05 330
ED(X) N16 9.91 5.99 16 TE 2500 10.3+0.1 6.5+0.1 16 8 0.3+0.05 330
RD(X) | W16 10.44 10.36 24 TE 1000 10701 10.90.1 16 2 0.3+0.05 330
R(X)A W20 12.7 10.36 24 TE 1000 13.3+0.1 10.9+0.1 24 12 0.3+0.05 330
RT(X) S03 292 2.30 095 TE 3000 2.77x0.1 3.15£0.1 8 4 0.23+0.05 180
TF(X) S14 2.92 2.30 0.95 TE 3000 3.5:0.1 3.1520.1 8 4 0.23+0.05 180
US(X) S05 2.90 2.80 1.0 TE 3000 3.5+0.1 34201 8 4 0.23+0.05 180

S06 2.90 2.80 1.0 TE 2500 35+0.1 3.420.1 8 4 0.23+0.05 180

Packaging specifications

155" @Carrier Tape P ,

| |
= l . l T
| | :
I © | /3( - | g
) |
= 013 | a
1 it :
| |
o |
e
T1 Pi | 2.0| 4.0+0.1 | Direction of feed Type od (mm) | e (mm)
(Notes) Reel holes, shapes and Al 21 2
f ' RCU, RCT, RCS, RCW 27 3
(Notes) Dotted lines are applicable to only “TP” and “TB.” design are examples
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/01/05
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KOA SPEER ELECTRONICS, INC. pad dimensions

standard soldering pad dimensions Flat Type Components LPC 9040
. . . . . A
The optimum soldering pad dimensions may differ B
depending on soldering conditions, however, the 5 A
following land dimensions are generally recommended. > [j
r--—">""7"~~ L
Dimensions millimeters ! | E__E_
Type Style ! I c
Component Size | A B c D C | :
RK73 1H 0.6 X 0.3 025 | 07 | 03 [0.225 | ! L—J
SG73 — ;
e 1E 1.0X 0.5 0.5 1.3 0.3 0.4 B
SR73 1J 1.6 X 0.8 1.0 2.0 0.6 0.5 _
RLKT73N 2A 20X 125 13 | 25 | 1.05 | 06 [ ] soldering Pad
73 .
NT73 2B 32X1.6 2.2 4.0 1.4 0.9 . ' Ghip Componernt -~
PT72 2F 32X25 2.2 4.0 2.3 0.9 -
LA73
2H 50X 25 3.3 6.1 2.3 1.4 f—— L —
RF73
KL73 3A 6.4 X 3.2 46 8.0 3.0 1.7 — T
1 6.3 X 3.1 3.4 8.0 3.0 2.3 Capacitor VY
SL/TSL
2-3 115X 7.0 54 | 150 | 40 | 48 - l
7.5 X 4. 4, 10. . :
NPR 5X4.5 0 00 | 3.0 3.0 LX ] R
2 12.0 X 8.0 80 | 150 | 4.0 35
2E 32X25 2.2 5.0 2.0 1.4
ccP
2B 3.2x1.6 2.2 5.0 1.4 1.4 T - Dimensions millimeters
ype yle
CCF 1 6.0X 25 3.0 7.2 2.8 2.1 ComponentSize| A B c D
iee 45X4.0 15 | 51 ] 35 | 18 3A (1MQ) 145 | 755 | 383 | 3.05
Lpc | 2040 9.0X458 40 | 26 | 80 | — SA@MO)| o ayaqg | 345 | 755 | 383 | 205
10065 10.0 X 10.4 50 | 13.0 | 6.0 4.0 3A (3mQ) 215 | 755 | 383 | 270
12065 12X 12.4 50 | 150 | 7.5 5.0 3A (4mQ) 225 | 755 | 383 | 205
KL 32 32X25 2.2 5.0 2.0 1.4 = 32X16 12 20 T8 3
KQT 0402 1.0X 0.5 046 | 1.18 | 0.66 | 0.36 oH
“Q 0603 1.6 X 1.0 064 | 1.92 | 1.02 | 064 TLR |emw-smw)| 5:0X2.5 1.3 6.1 30 | 24
0805 20X 15 076 | 2.8 | 1.78 | 1.02 2H
KQC % 50X25 3.3 6.1 3.0 1.4
1008 25X22 127 | 381 | 254 | 1.02 Omw';\;’vmw’
c7ZB 1E 0.50 X 0.10 0.4 1.3 0.5 — (Zm‘;’\,~4mv\,) 6.35 X 3.18 1.45 | 755 | 3.83 | 3.05
CczP 1J 0.80 X 1.6 055 | 26 | 094 | — 3AW 6.5 X 3.1 a5 | 755 | 583 | 208
MHL 2A 1.25 X 2.0 0.66 30 | 145 | — (SmwW-gmw) ™ ) ) ) ) )
MCL | 28 16X32 15 | 44 | 18 | — | 635x3.18 | 440 | 7.55 | 383 | 1575
o 0604 56X45 17 6.0 58 — UR73 2A 2.0X1.25 1.3 31 | 125 | 0.9
: SDR 0805 75X75 24 7.8 8.0 27 PE 32X16 oo v 6 w
o 1006 95X9.5 28 | 10.0 | 100 | 36 Y T6X08 05 v 0.9 o
B TF o 1.0X05 05 | 13 | 03 | 04 2A 20X125 08 | 34 | 13 | 13
i 16X08 10 20 0.6 0.5 2B 32X1.6 1.2 46 1.8 1.7
P 2.0X1.25 1.2 1.1 0.8 — UR73D o
A 32X16 16 | 12 | 12 | — (tom-3omg)| 64 X3:2 23 | 80 | 33 | 17
B 35X2.8 1.6 2.2 1.4 — 3A
TMC N 6.4 X 3.2 46 8.0 3.0 1.7
C 5.8 X 3.2 23 | 24 | 24 | — (35m-~100me2
E T 343 53 o6 38 — 1E 1.0X 0.5 051 | 1.73 | 051 | 061
N 16X 0B 09 10 07 — NV73 1J 1.6X0.8 1.0 3.0 1.2 1.0
2A 2.0X1.25 1.2 4.0 1.0 1.4
2B 32X1.6 2.2 5.0 1.3 1.4
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/20/05
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KOA SPEER ELECTRONICS, INC.

standard soldering pad dimensions (continued)

The optimum soldering pad dimensions may differ
depending on soldering conditions, however, the
following land dimensions are generally recommended.

Dimensions millimeters
Type Style
Component Size A B C D
5018 5.0X54 4.0 6.0 2.0 1.0
LPS 5728 57 X6.1 4.7 6.7 2.5 1.0
6926 6.9X7.3 5.9 7.9 2.7 1.0
current sense resistor—CSR
Dimensions inches (mm)
Type L w A B (o3 D E F G
CSR1 .393 | .236 | .039 | .078 | .196 | .062 | .118 | .078 | .039
(10.0) | (6.0) | (1.0) | (2.0) | (5.0) | (1.6) | (3.0) | (2.0) | (1.0)
CSR2 472 | 314 | .062 | .125 | .236 | .086 | .208 | .090 | .045
(12.0) | (8.0) | (1.6) | (3.2) | (6.0) | (2.2) | (5.3) | (2.3) | (1.15)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

pad dimensions

Flat Type Components

@)

X
T
c
0
o
o
@

6/10/05
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Appendix E

KOA SPEER ELECTRONICS, INC.

resistor arrays—CN

pad dimensions

Chip Networks

Dimensions |
Type Style Component Size A B c D E : T .|:|. 1= Solddering
E w B|W AI i 1= Chip
1E2K 04 0.67 ' ! Component
05Xn 1.0 0.5 1.5 0.25 -F--f - - - -
1E4K 0.3 0.5 5 RR I'"I ﬂ
1F8K 3.8 1.6 1.0 2.6 0.3 0.5 0.5 cl s.L.e
CN 1JA/K 0.8Xn 1.6 1.0 2.6 0.6 0.5 0.8
2B4A 5.1 3.1 2.1 41 0.9 0.5 1.27
1J 0.8Xn 1.6 0.8 2.6 0.4 0.5 0.8
2A 127 X 2.0 1.0 3.0 0.65 0.5 1.27 CNBZESZ CNB2B9Z
2B . n 3.2 2.2 4.2 0.65 0.5 1.27 —-'—'-— | |
CND 1J10K 3.2 1.6 0.9 2.6 0.4 0.5 0.64 [T |—|
2B10 6.4 31 21 41 06 05 127 L | L
CNN 2A 2.54 2.0 1.2 2.8 0.6 0.4 1.27 | | | | |
B|A
Dimensions D-_ IJ_ | J‘| | IJ_I
Type Style Component Size A B C D E F G I—!— | —u | I—!—I
E
CND 1J10Y 32X1.6 0.9 2.3 0.3 0.7 0.635 | 2.45 0.4
CND 2A10Y 4.0X21 1.0 3.0 0.4 1.0 0.8 3.4 0.4
CNB | 2E5Z 32X25 17 | 39 | 05 | 11 | 1.0 | 05 | — CND1J10Y, CND2A10Y
CNB 2B9Z 6.4 X 3.2 2.4 4.6 0.5 1.3 0.65 — % ] E )
D r-----ﬂ-m-ﬂ--:
BlA| (113G C]
o[ ----H-H-H-\*
D F |.D
thick film resistor—MRGF
ZEERES 2
Type Com . -
ponent Size | A B © D E > Bl >{lc .
MRGF16 11.0X7.7 1.27 0.76 0.51 1.27 7.62 HBEB}EE :l
chip resistor array—CR £ |
Dimensions inches (mm)
L w A B D E F _1 R 6 B I [y Iy 6 [
© & B| W/ A{ ] . [ § %‘
1.6 .08 .07 12 .02 .02 .03 2 14 S S I o c
4.0 2.1 1.7 3.1 0.4 0.4 0.8 5.1 3.5 / ) ﬁ
>Cle | re—>E (unit: mm) %
ferrite bead array—FBA
- - - Soldering
. Dimensions inches (mm) J— - -1 :F—,
C!"P Component Size —L_I SR Pad
Size - = A B G E Bl W AI l Chip
y ! <~ Component
1206 126 .063 .030 120 .016 .031 G El -Ii:l l:':l_ P
(3216) (3.2) (1.6) (0.762) | (3.048) (0.406) | (0.787) o—»l L_ E
L

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/11/05

KOA Speer Electronics, Inc. ¢ Bolivar Drive ¢ PO. Box 547 ¢ Bradford, PA 16701 ¢ USA ¢ 814-362-5536 * Fax: 814-362-8883 « www.koaspeer.com @



':f::OA\® Appendix E

KOA SPEER ELECTRONICS, INC. pad dimensions

integrated passive devices—=S0IC, TSSOP, QSOP & SOT23

Dimensions inches (mm)

Chip
Size A B c D E F
NoB 028 050 094 098 287 150
0.7) (1.27) (0.4) (2.5) 7.3) (3.81)
N4 028 050 094 098 287 300
0.7) (1.27) (2.4) (2.5) (7.3) (7.62)
N16 028 050 094 098 287 350
0.7) (1.27) (2.4) (2.5) (7.3) (3.89)
Wie 028 050 094 272 461 350
0.7) (1.27) (2.4) (6.9 (11.7) (8.89)
w20 028 050 094 272 461 450
0.7) (1.27) (2.4) (6.9 (11.7) (11.43)
Q16 .012 .025 .050 .180 .280 175
0.3) (0.63) (1.27) (4.56) (7.1) (4.45)
a0 012 025 050 180 280 225
0.3) (0.63) (1.27) (4.56) 7.1) (5.72)
a4 012 025 050 180 280 275
0.3) (0.63) (1.27) (4.56) (7.1) (6.99)
a8 012 025 050 180 280 325
0.3) (0.63) (1.27) (4.56) (7.1) (3.26)
035 037 055 035 138 _
SOT23 0.9) (0.95) (1.4) 0.9) (35)
SOIC, TSSOP, QSOP SO0T23

[OIEE-— 000 g
---------- pon i@ m

~>|A ~>|B|<— ~>|A|<—>|B|<*7

E

y
+

capacitor arrays—VICA

i i i < Solderin
Chip : Dimensions inches (mm) W o O O e 9
: Size e Y e N s R
Size A B (o] E B A ;
w . Chip
0402 012 _ .062 011 019 Yy B—E—E—E— Component
(0.31 £ 0.10) (1.59 £ 0.15) | (0.28 £ 0.10) | (0.50 = 0.10)
0603 .035 .030 .099 .020 .031 C—J L— :<£>;
o (0.89 +0.10)| (0.76 + 0.10) | (2.54 + 0.15) | (0.45 + 0.10) | (0.80 = 0.10)
]
|
4 melf type components—MCR, RD41, RN41, RM41, VLT, CC
=
Dimensions millimeters
Type Style Solder Pad
Component Size A B C D
MCR 1J 1.6 X1.0 1.0 1.0 1.6 io | | --mgmm--a
RD41 2A 10 2.0X 1.25 1.3 1.3 2.0 1.3 IA
RN41  TogoE 12| 35X 1.45 15 2.2 15 2.0 !
RM41 | | _
MLT 2D 20 3.2X 1.55 1.5 2.2 15 2.0 ,I:C | D {7 ﬁdheswe
CC |2E2H25| 59x22 20 | 30 | 30 | 40 ----frea
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/11/05
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VE::ZOA‘\® Appendix E

KOA SPEER ELECTRONICS, INC. pad dimensions

other chips—RCS, RCT, RCU, RCW

Dimensions millimeters
T Type A B
;3_ RCS 4.1-4.3 1.4-1.6
|<—/.\—>| RCT 2.9-3.1 1.05-1.25
RCU 2.5-2.7 0.6-0.8
RCW 4.1-4.3 1.4-1.6

ceramic chip capacitors

Component pads should be designed to achieve good solder filets and minimize component movement during reflow soldering.
Pad dimensions are given below for multilayer ceramic capacitors for both reflow and wave soldering. The basis for these designs is:

» Pad width equal to component width. It is permissible to decrease this to as low as 85% of component width but it is not advisable to go below this.
e Pad overlap 0.5mm beneath component
* Pad extension 0.5mm beyond components for reflow and 1.0mm for wave soldering

Dimensions inches (mm)
Case Size A B C D
0402 (?)'25) 8% (?)'23) (?)'gg)
e 0603 0.03 0.09 0.03 0.03
T (0.75) (2.30) (0.80) (0.70)
A 0.05 0.12 0.04 0.04
v 0805 (1.25) (3.00) (1.00) (1.00)
' B | 0.06 0.16 0.04 0.09
! 1206 (1.60) (4.00) (1.00) (2.00)
1210 0.10 0.16 0.04 0.09
(2.50) (4.00) (1.00) (2.00)
1812 0.12 0.22 0.04 014
(3.00) (5.60) (1.00) (3.60)

ceramic chip capacitors—HFC

Dimensions inches (mm)
Type Part
yp L w

0.015 0.020 X
<G> 102 (0.40) (0.50) T
1410 0.031 0.039 [}
(0.80) (1.00) &
w 0.039 0.031 ©

alio lete (1.00) 0.80)

0.039 0.039

L&y (1.00) (1.00)

0.039 0.047

161 (1.00) (1.20)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/12/05
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VE::ZOA‘\® Appendix E

KOA SPEER ELECTRONICS, INC. pad dimensions

three-terminal inductoricapacitor—KC

Chip Mounting Side Back Side
1J, 2AF 2A Connect to

ground pattern
of mounting side

|
E I:I Resist Chip Dimensions inches (mm) |b_é| I:I Resist
- [i] Size |[A|B|C|D|E|F of
| Ground
.024.020{.039|.055 [.047 | .094 <|
5] | cp Y 106]05)]1.0]09]01.2)]02.4) | = Pattern
T | oaF | 024].028].085.071[.055[.110 —
(0.6)[(0.7)| (1.4)[(1.8) | (1.4)|(2.8) ‘ @
o.4-|—|' 0.4
l._E 203 |14 N\e0.3
F Through Hole 2.8 Through Hole

three-terminal capacitoriresistor—KCR

Chip Mounting Side Back Side
Connect to
aY 3 0.5 Through ground pattern
Nk ~~  Hol of mounting side
(o |
EER
O - Ground
N/
Pattern
AS
N | |
- Resist
1.0)
2.4
5.0
three-terminal capacitor—KGM
0603 Chip 0805 Chip 1206 Chip 1812 Chip 0603, 0805, 1206,
8 Mounting Side Mounting Side Mounting Side Mounting Side 1812 Back Side
] [+ . ¢ t b
2 o4 [ress: 4| [ress —o0s rowh e gonsbaen
a = % of mounting side
% — - I,
3 2y 4 %= [ ]
0.4+ 0 4,:*
1.2 @03 14 N 0.3
2.4 Through Hole o8 Through Hole X
e (unit: mm)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/17/05
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RK73H

precision 0.59|o, 1% 0 tolerance

O\

KOA SPEER ELECTRONICS, INC.

features

* RuO, thick film resistor element
* Anti-leaching nickel barrier terminations
* Also available with epoxy bondable palladium

thick film chip resistor

silver terminations in 1J, 2A and 2B sizes.

EIA PDP-100, MIL-R-55342F

No marking on 1H or 1E sizes
Three-digit on 1J size, E-24 values only

* Meets or exceeds EIA 575, EIAJ RC 2690A,

* Marking: Four-digit black on blue protective coat

/ L > Type Dimensions inches (mm)
> ~c (Inch Size Code) L w c d t
/- / 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
w (0201) (0.6+0.03) | (0.3+0.03) | (0.1+0.05) |(0.15+0.05) |(0.23+0.03)
004 002
/ . // Solder 1E 039 Tg02 | .02+.002 |.008+.004 | ‘01 Tooa | .014+.002
Plating (0402) (1.0 *01_) | (0.5£0.05) | (0.2£0.1) | (9.25 +0-05) | (0.35+0.05)
A ? = Ni Y 005 .25 %05
t Plating 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
v (0603) (1.6+0.2) | (0.8+0.1) | (0.3%0.1) | (0.3x0.1) | (0.45+0.1)
|<—d Protective Resistive Inner 012 +008
: i 2A .079+.008 | .049+.004 | .016+.008 -004 | .02+.004
Coating Film — Electrode (0805) | (2.0+0.2) | (1.250.1) | (0.4£0.2) | (g3+02) | (0.5%0.1)
Ceramic 0.1
Substrate 2B .063+.008
(1206) | 126s.008 | (1.6+0.2) 016 308
2E (3.2£0.2) | 102+.008 (0.4492)
(1210) (2.60.2) | 02+.012 ~__|.024+.004
2H .197+.008 | .098+.008 | (0.5+0.3) (0.6+0.1)
(2010) (6.0£0.2) | (2.5+0.2) .025+.005
3A .248+.008 | .122+.008 (0.65+0.15)
(2512) (6.3+0.2) | (3.10.2)
ordering information
New Part# | RK73H | | 2B | | T | | D | [ 1003 | | F |
. Termination . Nominal
Type Size Material Packaging Resistance Tolerance
1H T: Sn TC: 2mm pitch pressed paper 3 significant D: +0.5%
1E X: AgPd** (0201 only) figures + 1 F: 1%
1J G: Au* TB: 2mm pitch pressed paper multiplier
oA L: SnPb (0201 iny) R _|nd|cates
B TP: 2mm pitch punched paper decimal on
o (0402 & 0603) value <100Q
TD: 7" paper tape
2H (0603, 0805, 1206 &1210)
3A TDD: 10" paper tape
* Available ONLY in 1E, 1J and 2A TE: 7}%?}%%&?;;;26 &1210)
10Q ~ 1MQ) chip sizes :
( _ ) P o (0805, 1206, 1210, 2010 & 2512)
** Available ONLY in 1J, 2A and 2B (10Q ~ 10MQ) chip sizes TED: 10" punched plastic
For further information on packaging, please refer to Appendix A. (0805, 1206, 1210, 2010 & 2512)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 4/20/05
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RK73H

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

precision 0.59|o, 1% 0 tolerance
thick film chip resistor

Resistance Resistance Absolute Absolute .
Part :::;’:r ( Trcn/F:c) Range Range Maximum Maximum nge;ar::lug: -
Designation* & 700% o s E-24, E-96 E-24, E-96 Working Overload R :n i
. (D0.5%) (F£1%) Voltage Voltage 9
Rloo01) | 1/20W (05W) 200 10Q-1MQ | 10Q - IMQ! 25V 50V -55°C to +125°C
+100 10Q - 976k 10Q - TMQ
RI((()‘I“%I;; E | 116w (063W) +200 — 1.02MQ - 10MQ
+400 — 1.0Q - 9.76Q
£100 10Q - 1MQ 10Q - 1MQ 50v 100V
+400 — 1.0Q - 9.76Q
R'(%%“:;; J 1/10W (.10W)
+200 — 1.02MQ - 10MQ
+100 10Q - TMQ 10Q - TMQ
RK73H2A
(ogos) 1/8W (.125W) 400 _ 1.00 - 9.76Q 150V 300V
* 1.02MQ - 10MQ
+100 10Q - TMQ 10Q - TMQ
RK73H2B +200 — 1.02MQ - 5.6MQ
(1206) 174W (:25W) 1009760 -55°C to +155°C
=400 - 5.62MQ - 10MQ
1/2W (:50W) 100 10Q - 1KQ 10Q - 1KQ
1/3W (.:33W) * 1.02KQ - IMQ | 1.02KQ - 1MQ
R'((17231"('§E 1/3W (.33W) +200 = 1.02MQ - 5.6MQ
1/2W (:50W) 1400 1.0Q - 9.76Q
1/3W (.33W) = 5.62MQ - 10MQ 200V 400V
+100 10Q - TMQ 10Q - TMQ
ng&l-gH 34 (75W) +200 — 1.02MQ - 5.6MQ
400 — 1.0Q - 9.76Q
* 5.62MQ - 10MQ
+100 10Q - TMQ 10Q - TMQ
RK73H3A W +200 — 1.02MQ - 5.6MQ
(@512) 400 _ 1.00 - 9.760
* 5.62MQ - 10MQ

* Parenthesis indicate EIA package size codes.
**1J, 2A, 2B sizes available -55°C to +175°C (contact factory).

environmental applications
Derating Curve

100 I\
I
80 | \\
)
H | \ \
o 60 [ \ \
©
8 | \
g 40 I 1H 1E, 1J, 2A, 2B, 2E, 2H, 3A
* |
20 I \ N
o | N\ \
0 20 40 60 * 80 100 120* 140 “160 180
70 125 155

Ambient Temperature
()

For complete environmental specifications, please refer to pages 24-25.

" E-24 values only.

Surface Temperature Rise

125 A
/ 2H
100
8 /,
: y/4
e_ 75
28 74
S < // =
E_ 50 / / o
= 25 / // — o
/ — 1H, 1E
o éé//
0 25 50 75 100

% Rated Power

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
[ES Tape il Size
L w T p (Pieces) A B w P1 T1
1F 0.4 0.2 0.12 TC 10000 0.45+0.03 0.25:0.03 8.0+0.2 2+0.05 0.31+0.2/-0 178
- 06 03 0.23 TC 10000 0.45+0.03 0.25+0.03 8.0+0.2 2+0.05 0.42+0.2/-0 178
B 10000 0.67+0.05 0.37+0.05 8.0+0.2 2+0.05 0.37+0.2/-0 178
1E 1 0.5 0.35 TP 10000 1.1520.1 0.65:0.1 8.0+0.2 2+0.05 0.45+0.2/-0 178
RK73B TP 10000 1.9+0.1 1.1+0.1 8.0+0.2 2+0.05 0.6+0.2/-0 178
RK73H 1J 1.6 0.8 0.45 D 5000 1.9+0.1 1.1x0.08 8.0+0.2 4.00.1 0.6+0.2/-0 178
RK73G TDD 10000 1.9+0.1 1.1+0.1 8.0+0.2 4.0+0.1 0.6+0.2/-0 178
RK73A TP 10000 2.4+0.2 1.65:0.2 8.0+0.2 2+0.05 0.75+0.2/-0 178
RK73Z D 5000 2.4+0.2 1.65+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
SG73 2A 2 1.25 0.5 TE 4000 2.4+0.2 1.6+0.2 8.0+0.2 4.00.1 0.9+0.1 178
RK73N TDD 10000 2.4+0.1 1.65:0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0 255
SR73 TED 10000 2.4+0.2 1.45+0.15 8.0+0.2 4.00.1 0.65+0.1 255
RF73 D 5000 3.5+0.2 2:0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
UR73 o a2 16 06 TE 4000 3.5+0.2 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.1 178
RN73 TDD 10000 3.5+0.1 1.9+0.1 8.0+0.2 4.00.1 0.75+0.2/-0 255
773 TED 10000 3.5:0.1 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.1 255
D 5000 3.5+0.2 2.85+0.2 8.0+0.2 4.00.1 0.75+0.2/-0 178
o a2 26 06 TE 4000 3.5:0.2 2.85+0.2 8.0+0.2 4.0+0.1 1.0:0.15 178
TDD 10000 3.5+0.1 2.8+0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0 255
TED 10000 3.6+0.15 2.9+0.15 8.0+0.2 4.00.1 1.0+0.1 255
- 5 o5 06 TE 4000 5.35+0.2 2.9+0.2 12.0+0.1 4.0+0.1 1.0£0.15 178
TED 10000 5.4+0.2 2.9+0.2 12.0+0.1 4.00.1 0.85+0.1 255
- 63 a4 06 TE 4000 6.65+0.2 3.44+0.2 12.0+0.1 4.00.1 1.0+0.15 178
TED 10000 6.9+0.2 3.6+0.2 12.0+0.1 4.0+0.1 0.85:0.1 255
2B10 6.40 3.1 0.6 TE 4000 6.6+0.2 3.40.2 12.0+0.1 4.00.1 1+0.15 178
CND 1J10 3.20 1.6 0.55 D 5000 3.5+0.1 2.00.1 8.0+0.2 4.00.1 0.75+0.2/-0 178
2A10 4.00 2.1 0.6 TE 4000 4.45+0.2 2.5+0.2 12.0+0.1 4.00.1 1+0.15 178
- 2B5Z 3.2 2.5 06 TE 4000 3.5:+0.2 3.0+0.2 8.0+0.2 4.00.1 1+0.15 178
2E9Z 6.40 3.2 ) TE 4000 6.7+0.2 3.5+0.2 12.0+0.1 4.00.1 1+0.15 178
P 2.0 1.025 1.2 TE 3000 2.2+0.1 1.5+0.1 8.0:0.3 4.00.1 1.6 MAX 178
A 3.2 1.6 1.6 TE 2000 3.5+0.1 1.9+0.1 8.0+0.3 4.00.1 2.5 MAX 178
TMC B 3.5 2.8 1.9 TE 2000 3.9:0.1 3.120.1 8.0+0.3 4.00.1 2.5 MAX 178
C 6.0 3.2 2.5 TE 500 6.320.1 3.70.1 12+0.3 8.0+0.1 3.0 MAX 178
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.6+0.1 12+0.3 8.0+0.1 3.3 MAX 178
B 3.4 2.6 1.9 TE 2000 3.9:0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
TMR © 5.8 3.2 25 TE 500 6.3+0.1 3.70.1 12+0.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
A 3.2 1.6 1.6 TE 2000 3.5+0.1 1.7+0.1 8+0.3 4+0.1 2.5 MAX 180
T B 3.5 2.8 1.9 TE 2000 3.9+0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
C 6.0 3.2 2.5 TE 500 6.3x0.1 3.70.1 120.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
UA 3.2 1.6 1.2 TE 3000 3.5:0.1 1.9+0.1 8+0.3 4+0.1 7.0 MAX 180
VU Uc 6.0 32 15 TE 1000 6.3£0.1 3.70.1 1203 8201 7.0 MAX 180
B 3.4 2.6 1.9 TE 2000 3.9+0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
TR C 5.8 3.2 2.5 TE 500 6.3x0.1 3.70.1 12+0.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
F 7.3 5.8 35 TE 500 7.520.1 6.30.1 12:0.3 8+0.1 4.1 MAX 180
Bulk Case Packaging specifications
(RK73 1E, 1J, 2A, 2B)
Packaging Designation: BK
0
% Slider gptter 153" o Carrier Tape
g 12 2_~4 _ -
: T o
2 T TN R | ©
X - H ‘r 7:\ 715[ -z I | s
P1
" .
T1 TP 20 4.0+0.1 Direction of feed (Notes) Reel holes, shapes and
Style Packaging Quantity design are examples
1E 50,000 pieces/case Type od (mm) | e (mm)
1J 25,000 pieces/case All 21 >
2A 10,000 pieces/case
2B 5,000 p'?eces/case (Notes) Dotted lines are applicable to only “TP” and “TB. RCU, RCT, RCS, RCW 27 3
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 4/20/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) Quantity/ Taping (mm)
Carrier Reel
S Tape e Size
L w T P (Pieces) A B w P1 T
1F8 3.8+0.1 1.620.2 0.44+0.1 TP 5000 4.0£0.1 1.8+0.1 8.0£0.2 2.0+0.05 0.5520.1 178
1E2K 1.00 1 0.35 P 10000 1.2+0.1 1.2+0.1 8.0+0.2 2.0+0.05 0.45+0.1 178
1E4/1E4K TP 10000 2.2+0.1 1.2+0.1 8.0+0.2 2.0£0.5 0.4520.1 178
160 0.6/0.5 D 5000 1.9+0.1 1.9+0.1 8.0£0.2 4.0£0.1 0%2:%_22//'_%/ 178
A 0.6+0.2/-0
16 TDD 10000 1.9+0.1 1.120.1 8.0£0.2 4.0£0.1 0.7540.2/-0/ 255
D 5000 3.5:0.1 2.0£0.1 8.0£0.2 4.0£0.1 0.75+0.2/-0/ 178
TR 320 0.6/05 TDD 10000 1.9+0.1 1.120.1 8.0£0.2 4.0£0.1 0.75+0.2/°0/ 255
0.6+0.2/-0
TE 4000 6.9:0.2 2.0£0.2 12.0+0.1 4.0£0.1 0.9+0.1 178
ey k2 6.40 06 TED 10000 6.9+0.2 2.0£0.2 12.00.1 4.0+0.1 0.9+0.1 255
gm—ﬁ oo ooa TE 4000 2.9:0.2 2.420.2 8.020.2 4.0:0.1 120.15 178
d TED 10000 2.9:0.2 2.4x0.2 8.0£0.2 4.0£0.1 1+0.15 255
CNz — 508 5 TE 4000 5.4+0.2 2.3+0.2 12.0+0.1 4.0+0.1 1+0.15 178
TED 10000 5.4x0.2 2.3:0.2 12.0+0.1 4.0£0.1 1+0.15 255
-~ 1016 TE 4000 10.6+0.2 2.45+0.2 16 4.0+0.1 1+0.15 178
06 TED 10000 10.6+0.2 2.45:0.2 16 4.0£0.1 1+0.15 255
- 054 TE 4000 3.5:0.2 2.85+0.2 8.0£0.2 4.0£0.1 1+0.15 178
TED 10000 3.5:0.2 2.85+0.2 8.0+0.2 4.0+0.1 1+0.15 255
- 508 - TE 4000 5.4x0.2 3.4:0.2 12.00.1 4.0£0.1 1+0.15 178
TED 10000 5.4x0.2 3.4x0.2 12.00.1 4.0+0.1 1+0.15 255
o 1016 TE 2000 10.55+0.2 3.6:0.2 16 4.0£0.1 1+0.15 178
TED 5000 10.55+0.2 3.6+0.2 16 4.0£0.1 1+0.15 255
- R 125 . TE 3000 2.4£0.2 1.5+0.2 8.0£0.2 4.0£0.1 1.45+0.2 178
TED 10000 2.4x0.2 1.5+0.2 8.0+0.2 4.0£0.1 1.45+0.2 255
RD41B TE 3000 3.7£0.2 1.70.2 8.0£0.2 4.0£0.1 1.70.2 178
RN41 = 35 1.45 ) TED 10000 3.7+0.2 1.7+0.2 8.0+0.2 4.0+0.1 1.7+0.2 255
RM41 2D 3.2 1.55 - TE 2000 3.7+0.2 1.70.2 8.0£0.2 4,001 1.70.2 178
MLT OF, 2H, TE 1500 6.2:0.2 2.4x0.2 12.0+0.1 4.0£0.1 2.6+0.2 178
cc 3AS 59 22 ) TED 10000 6.2:0.2 2.4x0.2 12.00.1 4.0£0.1 2.6+0.2 255
- 1E 1 0.5 0.35 TP 10000 1.150.1 0.650.1 8.0£0.2 2.0£0.05 0.45+0.1/-0 178
LA 1J 1.6 0.8 0.45 D 5000 1.9+0.1 1.10.1 8.0+0.2 4.0+0.1 0.6+0.2/-0 178
7 2A 2 1.25 0.5 D 5000 2.4x0.2 1.65:+0.2 8.0£0.2 4.0£0.1 0.75+0.2/-0 178
2B 3.2 1.6 0.6 D 5000 3.5:0.2 2+0.2 8.0£0.2 4.0+0.1 0.75+0.2/-0 178
— 2A 2 1.25 ] TE 3000 2.25+0.1 1.45+0.1 8.0£0.2 4.0£0.1 1.5+0.15 178
2B 3.2 1.6 TE 3000 3.5:0.2 1.920.2 8.0£0.2 4,001 1.5+0.15 178
TE 2000 1.85+0.16 1.05+0.15 8.0+0.2 4.0£0.1 1.25+0.1 178
el 160 08 115 TED 5000 1.85+0.16 1.05+0.15 8.0+0.2 4.0£0.1 1.25+0.1 255
TE 2000 2.45+0.15 1.65+0.1/ 8.0£0.2 4'?0*(2)'1 1.70+0.1 178
RCT 2.00 1.25 1.45 1050
TED 5000 2.45+0.15 1.65+0.1/ 8.0£0.2 02 1.70£0.1 255
TE 2000 3.6+0.2 2.0£0.2 8.0+0.2 4.0+0.1 1.45+0.15 178
et 8.20 16 125 TED 5000 3.6:0.2 2.0£0.2 8.0£0.2 4.0£0.1 1.45+0.15 255
3.4x0.1/ 1.95+0.1/
RCW 3.2 1.6 2 TE 2000 0.05 0.05 8.0£0.2 4.0£0.1 2.2+.01 178
C4l_I12 a8 2.25 TE 750 5.0£0.2 4.3:0.2 12.0+0.1 8.0£0.2 2.7+0.2 178
C4000 | C4l_l14 450 ' 2.3 TE 750 5.0£0.2 4.3:0.2 12.00.1 8.0£0.2 2.7+0.2 178
C4315 4 2.4 TE 500 5.0+0.2 4.3:0.2 12.0+0.1 8.0+0.2 3.0:0.2 178
KL32 3.2 25 2.2 TE 2000 3.55:0.1 2.70+0.1 8.0+0.1 4.00=0.1 2.7:0.5 178
1H 0.6 0.3 0.23 B 10000 0.67+0.05 0.37+0.05 8.0 2.0 0.42+0.2/-0 178
1E 1 0.5 0.35 TP 10000 1.15+0.1 0.65+0.1 8.0+0.2 2.0+0.05 0.45+0.2 180
KL73 1J 1.6 0.8 0.5 TE 4000 1.9+0.1 1.10.1 8.0£0.2 4,001 0.9+0.15 180
2A 2 1.25 0.5 TE 4000 2.4£0.2 1.60.2 8.0£0.2 4.00.1 1.0+0.15 180 X
2B 3.2 1.6 10.6 TE 4000 3.5:0.2 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.15 180 'E
@ 0402 1.10 0.5 0.5 D 2000 1.22+0.05 0.73+0.05 8.0+0.2 4.00.1 0.65=0.1 180 0
GE 0603 1.60 1 0.9 TE 2000 1.72+0.05 1.07+0.05 8.0£0.2 4.0£0.1 1.2+0.1 180 [}
s 0805 2.00 1.5 1.3 TE 2000 2.22+0.1 1.60.1 8.0+0.2 4.0+0.1 1.65+0.1 180 %
1008 2.50 2.2 1.8 TE 2000 2.7+0.1 2.35+0.1 8.0£0.2 4.0£0.1 2.2+0.1 180
4045 450 4 45 TED 1000 4.158+0.2 4.75+0.2 12.00.1 8.0+0.2 5+0.2 380
16 9040N 9.00 10.2 4.9 TED 500 09.4x0.2 16=.01 12+.01 7.5+0.2 380
12065 12.40 12 7.5 TED 300 12.5+0.2 1320.2 24+.01 16+.02 8.2:0.2 380
10065 10.40 10 7.5 TED 300 1120.2 111.5+0.2 24+.01 16+.02 8.2+0.2 380
0604 5.6 — 45 TE 1500 — — 12 4.0£0.1 5.0 330
SDR 0805 7.8 — 5.3 TE 1000 — — — 12.0 6.2 380
1006 9.8 — 5.8 TE 1000 — — — 12.0 6.7 380
aL 1 6.3 3.1 1.9 TE 1000 6.8+0.1 3.6+0.1 12.00.1 8.2:0.2 2.35+0.1 180
2/3 115 7 25 TED 1000 12.2+0.1 7.7+0.1 24 12.0+0.1 3.1x0.1 255
5018 5.4 5.0 1.8 TE 1000 5.6+0.1 6.3+0.1 1620.1 12+0.1 2.1x0.1 255
LPS 5728 6.1 5.7 2.8 TE 1000 6.3+0.1 6.0+0.1 160.1 12+0.1 3.2:0.1 255
6926 7.3 6.9 2.6 TE 1000 7.5+0.1 7.2+0.1 160.1 12+0.1 3.0+0.1 255
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 7/29/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Reel "
L w T Tape | (pieces) A B w P1 T Size

3A, 3AW 6.4 3.2 0.6 TE 2000 6.75+0.2 3.55+0.1 12.0+0.1 8.0+0.2 1.0+0.1 180

TLR 2B 3.2 1.6 0.6 TD 5000 3.5+0.2 2.0+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 180

2H 5.0 2.5 0.6 TE 4000 5.35+0.2 2.9+0.1 12.0+0.1 4.0+0.1 1.0+0.15 180

TSL 1 6.3 3.1 1 TE 3000 6.6+0.1 3.4+0.1 12.0+0.1 4.0+0.1 1.3+0.1 180

\FE 1 7.5 4.5 2 TE 1000 7.90.1 4.8+0.1 16 8.2+0.2 2.45+0.1 178

2 12 8 4 TE 1000 13+0.1 9+0.1 24 102 4.35+0.1 330

CSR 1 10.8 6.2 2.1 TE 1000 11.1+0.14 6.7+0.1 24 12.0+0.1 2.6+0.1 255

2 12.8+0.5 8.2+0.3 3.1+0.2 TE 1000 13.0+0.1 9.0+0.15 24 12.0+0.1 4.35+0.1 330

czB 1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 1.17+0.1 0.65+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178

1J 1.6+0.15 0.8+0.15 0.8+0.15 TE 4000 1.8+0.1 1.120.1 8.1+0.1 4.0+0.1 1.10.1 178

CZi 2A 2.0+0.2 1.25+0.2 0.9+0.2 TE 3000/4000* 2.4+0.1 1.6+0.1 8.1+0.1 4.0+0.1 1.2+0.1 178

el 2B 3.2+0.2 1.6+0.2 0.51+0.25 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.8+0.1 178

1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 1.17+0.1 0.67+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178

1J 1.6+0.15 0.8+0.15 0.8+0.15 TD 4000 1.85+0.1 1.15+0.1 8.0+0.1 4.0+0.1 1.1+0.1 178

AL 2A 2.0:02 | 1.25:02 | 09202 TE 3000/4000" | _ 2.420.1 1.620.1 8.0£0.1 4.0£0.1 1.220.1 178

2B 3.2+0.2 1.6+0.2 0.51+0.25 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.8+0.1 178

MCA 1E4 2.0+0.15 | 1.25:0.15 0.6+0.1 TE 4000 2.2:+0.1 1.45+0.1 8.0+0.2 4.00.1 2.0£0.1 180

1J4 3.2+0.15 1.6+0.15 0.8+0.1 TD 4000 3.5+0.15 1.9+0.15 8.0+0.2 4.0+0.1 2.5+0.1 180

0603 1.6+0.2 0.8+0.2 0.6+0.2 TE 4000 1.9+0.05 1.1x0.05 8.0+0.1 4.0+0.1 2.5 max. 178

0805 2.0+0.2 1.25+0.2 0.8+0.2 TE 4000 2.2+0.1 1.5+0.1 8.0+0.3 4.0+0.1 2.5 max. 178

KGM 1206 3.2+0.2 1.6+0.2 0.8+0.2 TE 2000 3.5+0.1 2.0+0.1 8.0+0.3 4.0+0.1 2.5 max. 178

1812 4.5+0.3 3.2:0.3 1.0£0.2 TE 1000 4.90.1 3.5+0.2 12.0+0.3 4.00.1 2.5 max. 178

FBA 1J 3.2+0.2 1.6+0.2 0.8+0.2 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.2+0.1 178

1E 1.0+0.1 0.5+0.1 0.25+0.15 TP 10000 1.150.1 0.65+0.1 8.0+0.2 4.00.1 0.6+0.2 180

1J 1.6+0.15 0.8+0.15 0.8+0.15 TE 2500 1.9+0.1 1.2+0.1 8.0+0.2 4.0+0.1 1.75 max. 180

NV73 2A 2.0+0.2 1.25+0.2 1.3 max. TE 2500 2.4+0.1 1.6+0.1 8.0+0.2 4.0+0.1 1.75 max. 180

2B 3.2+0.2 1.6+0.2 1.65 max. TE 2500 3.6+0.1 2.0+0.1 8.0+0.2 4.00.1 1.75 max. 180

A 10+0.2 5.2 2 TED 2000 1.45+0.2 5.7+0.2 2.0+0.05 8.0+0.10 2.3+0.2 255

LR72 B 10+0.2 3 2 TED 2000 1.45+0.2 3.40.2 2.0+0.05 8.0+0.10 2.5+0.2 255

C 11.2+0.4 3.2+0.4 3.5+0.4 TEB 1500 1.17+0.1 4.3+0.1 24+0.2 8.0+0.1 4.4+0.15 330

1005 1.0+0.15 0.5+0.1 0.5+0.1 T 10000 1.15+0.03 0.65+0.03 8.0+0.10 2.0+0.05 0.60+0.05 178

1410 1.4+0.15 1.0+0.1 1.0+0.1 TE 3000 1.60+0.05 1.20+0.05 8.0+0.20 4.0+0.10 1.20+0.10 178

HFC 1608 1.6+0.15 0.8+0.1 0.7+0.2 TE 4000 1.80+0.05 1.00+0.05 8.0+0.20 4.0+0.10 0.75 or 0.95+0.10 178

1610 1.6+0.15 1.0+0.1 0.85+0.25 TE 3000 1.80+0.05 1.20+0.05 8.0+0.20 4.0+0.10 0.80 or 1.00 178

or 1.20+0.10

1612 1.6+0.15 1.2+0.1 1.1+0.2 TE 3000 1.80+0.05 1.40+0.05 8.0+0.20 4.0+0.10 1.40+0.10 178

1J 1.6+0.2 0.8+0.2 0.6+0.2 TD 4000 1.9+0.05 1.1x0.05 8.0+0.1 4.0+0.1 0.75+0.04 178

KC 2AF 2.0+0.2 1.25+0.2 0.8+0.2 TD 4000 2.3+0.1 1.55+0.1 8.0+0.2 4.0+0.1 N/A 178

2A 2.0+0.2 1.25+0.2 1.6+0.2 TE 2000 2.3+0.1 1.55+0.1 8.0+0.2 4.0+0.1 1.9+0.1 178

KCR 1206 3.2+0.2 1.6+0.2 0.8+0.2 TE 2000 3.5+0.1 2.0£0.1 8.0+0.3 4.00.1 2.5 max. 178

TF 10A 1.00 0.5 0.45 B 10000 1.15+0.05 0.65+0.05 8.0+0.2 4.0+0.1 0.6+0.2/-0 178

16S 1.60 0.8 0.6 D 5000 1.9+0.1 1.120.1 8.0+0.3 4.0£0.1 0.9+0.1 180

ccP 2B 3.20 1.6 1.2 TE 3000 3.5+0.1 1.9+0.1 8.0+0.3 4.0+0.1 1.5+0.1 178

2E 2.5 2.2 TE 2000 3.5+0.1 2.8+0.1 8.0+0.3 4.0+0.1 2.4+0.1 178

CCF 1 6.00 25 25 TE 1000 6.4+0.2 2.7+0.2 12.0+0.3 4.0+0.1 2.9+0.2 178

CR 1J10 3.2+0.1 1.6+0.1 0.65+0.1 TE 4000 3.5+0.1 2.0+0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0.1 178

2A10 4.0£0.2 2.1+0.2 0.7+0.1 4.4+0.2 2.5+0.2 12.0+0.2 4.0+0.1 1.150.2 178

MRGF16 — 11 7.7 2.2 TEB 2000 11.7+0.2 8.2+0.2 24 12 2.4+0.1 330

PGD 1E 1.1 0.75 0.75 TE 5000 3.5+0.10 1.2+0.1 8.0+0.3 4.0+0.1 0.9+0.05 180

1J 1.6 0.8 0.75 TE 4000 3.5+0.1 1.0+0.1 8.0+0.3 4.0+0.1 0.9+0.05 180

*MHLO0805: 1.5nH ~ 39nH = 4,000 pieces, 47nH ~ R68 = 3,000 pieces
]
T
T
0
3
2
X
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/04/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Tape it Size
L w T P (Pieces) A B w P1 T

T16 5.0 6.4 1.0 TE 2500 5.420.1 6.8+0.1 16 8 0.3+0.05 330
AA(X) T20 65 6.4 1.0 TE 2500 7.120.1 6.95:0.1 16 8 0.3+0.05 330
AC(X) T24 7.8 6.4 1.0 TE 2500 8.3+0.1 6.95+0.1 16 8 0.3+0.05 330
AP(X) Q16 4.9 5.99 16 TE 2500 5.3:0.1 6.5:0.1 12 8 0.3+0.05 330
CR(X) Q20 8.66 5.99 16 TE 2500 9.0+0.1 6.5+0.1 16 8 0.3+0.05 330
CTX Q24 8.66 5.99 16 TE 2500 9.0:0.1 6.5:0.1 16 8 0.3+0.05 330
DNA Q28 10.0 5.99 16 TE 2500 3.5:0.1 6.5:0.1 16 8 0.3+0.05 330
DN(X) No8 4.83 5.99 1.6 TE 2500 5.3+0.1 6.5+0.1 12 8 0.3+0.05 330
EA(X) N14 8.66 5.99 16 TE 2500 9.0£0.1 6.5+0.1 16 8 0.3+0.05 330
ED(X) N16 9.91 5.99 16 TE 2500 10.3+0.1 6.5+0.1 16 8 0.3+0.05 330
RD(X) | W16 10.44 10.36 24 TE 1000 10701 10.90.1 16 2 0.3+0.05 330
R(X)A W20 12.7 10.36 24 TE 1000 13.3+0.1 10.9+0.1 24 12 0.3+0.05 330
RT(X) S03 292 2.30 095 TE 3000 2.77x0.1 3.15£0.1 8 4 0.23+0.05 180
TF(X) S14 2.92 2.30 0.95 TE 3000 3.5:0.1 3.1520.1 8 4 0.23+0.05 180
US(X) S05 2.90 2.80 1.0 TE 3000 3.5+0.1 34201 8 4 0.23+0.05 180

S06 2.90 2.80 1.0 TE 2500 35+0.1 3.420.1 8 4 0.23+0.05 180

Packaging specifications

155" @Carrier Tape P ,

| |
= l . l T
| | :
I © | /3( - | g
) |
= 013 | a
1 it :
| |
o |
e
T1 Pi | 2.0| 4.0+0.1 | Direction of feed Type od (mm) | e (mm)
(Notes) Reel holes, shapes and Al 21 2
f ' RCU, RCT, RCS, RCW 27 3
(Notes) Dotted lines are applicable to only “TP” and “TB.” design are examples
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/01/05
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KOA SPEER ELECTRONICS, INC. pad dimensions

standard soldering pad dimensions Flat Type Components LPC 9040
. . . . . A
The optimum soldering pad dimensions may differ B
depending on soldering conditions, however, the 5 A
following land dimensions are generally recommended. > [j
r--—">""7"~~ L
Dimensions millimeters ! | E__E_
Type Style ! I c
Component Size | A B c D C | :
RK73 1H 0.6 X 0.3 025 | 07 | 03 [0.225 | ! L—J
SG73 — ;
e 1E 1.0X 0.5 0.5 1.3 0.3 0.4 B
SR73 1J 1.6 X 0.8 1.0 2.0 0.6 0.5 _
RLKT73N 2A 20X 125 13 | 25 | 1.05 | 06 [ ] soldering Pad
73 .
NT73 2B 32X1.6 2.2 4.0 1.4 0.9 . ' Ghip Componernt -~
PT72 2F 32X25 2.2 4.0 2.3 0.9 -
LA73
2H 50X 25 3.3 6.1 2.3 1.4 f—— L —
RF73
KL73 3A 6.4 X 3.2 46 8.0 3.0 1.7 — T
1 6.3 X 3.1 3.4 8.0 3.0 2.3 Capacitor VY
SL/TSL
2-3 115X 7.0 54 | 150 | 40 | 48 - l
7.5 X 4. 4, 10. . :
NPR 5X4.5 0 00 | 3.0 3.0 LX ] R
2 12.0 X 8.0 80 | 150 | 4.0 35
2E 32X25 2.2 5.0 2.0 1.4
ccP
2B 3.2x1.6 2.2 5.0 1.4 1.4 T - Dimensions millimeters
ype yle
CCF 1 6.0X 25 3.0 7.2 2.8 2.1 ComponentSize| A B c D
iee 45X4.0 15 | 51 ] 35 | 18 3A (1MQ) 145 | 755 | 383 | 3.05
Lpc | 2040 9.0X458 40 | 26 | 80 | — SA@MO)| o ayaqg | 345 | 755 | 383 | 205
10065 10.0 X 10.4 50 | 13.0 | 6.0 4.0 3A (3mQ) 215 | 755 | 383 | 270
12065 12X 12.4 50 | 150 | 7.5 5.0 3A (4mQ) 225 | 755 | 383 | 205
KL 32 32X25 2.2 5.0 2.0 1.4 = 32X16 12 20 T8 3
KQT 0402 1.0X 0.5 046 | 1.18 | 0.66 | 0.36 oH
“Q 0603 1.6 X 1.0 064 | 1.92 | 1.02 | 064 TLR |emw-smw)| 5:0X2.5 1.3 6.1 30 | 24
0805 20X 15 076 | 2.8 | 1.78 | 1.02 2H
KQC % 50X25 3.3 6.1 3.0 1.4
1008 25X22 127 | 381 | 254 | 1.02 Omw';\;’vmw’
c7ZB 1E 0.50 X 0.10 0.4 1.3 0.5 — (Zm‘;’\,~4mv\,) 6.35 X 3.18 1.45 | 755 | 3.83 | 3.05
CczP 1J 0.80 X 1.6 055 | 26 | 094 | — 3AW 6.5 X 3.1 a5 | 755 | 583 | 208
MHL 2A 1.25 X 2.0 0.66 30 | 145 | — (SmwW-gmw) ™ ) ) ) ) )
MCL | 28 16X32 15 | 44 | 18 | — | 635x3.18 | 440 | 7.55 | 383 | 1575
o 0604 56X45 17 6.0 58 — UR73 2A 2.0X1.25 1.3 31 | 125 | 0.9
: SDR 0805 75X75 24 7.8 8.0 27 PE 32X16 oo v 6 w
o 1006 95X9.5 28 | 10.0 | 100 | 36 Y T6X08 05 v 0.9 o
B TF o 1.0X05 05 | 13 | 03 | 04 2A 20X125 08 | 34 | 13 | 13
i 16X08 10 20 0.6 0.5 2B 32X1.6 1.2 46 1.8 1.7
P 2.0X1.25 1.2 1.1 0.8 — UR73D o
A 32X16 16 | 12 | 12 | — (tom-3omg)| 64 X3:2 23 | 80 | 33 | 17
B 35X2.8 1.6 2.2 1.4 — 3A
TMC N 6.4 X 3.2 46 8.0 3.0 1.7
C 5.8 X 3.2 23 | 24 | 24 | — (35m-~100me2
E T 343 53 o6 38 — 1E 1.0X 0.5 051 | 1.73 | 051 | 061
N 16X 0B 09 10 07 — NV73 1J 1.6X0.8 1.0 3.0 1.2 1.0
2A 2.0X1.25 1.2 4.0 1.0 1.4
2B 32X1.6 2.2 5.0 1.3 1.4
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/20/05
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Appendix E

O\

KOA SPEER ELECTRONICS, INC.

standard soldering pad dimensions (continued)

The optimum soldering pad dimensions may differ
depending on soldering conditions, however, the
following land dimensions are generally recommended.

Dimensions millimeters
Type Style
Component Size A B C D
5018 5.0X54 4.0 6.0 2.0 1.0
LPS 5728 57 X6.1 4.7 6.7 2.5 1.0
6926 6.9X7.3 5.9 7.9 2.7 1.0
current sense resistor—CSR
Dimensions inches (mm)
Type L w A B (o3 D E F G
CSR1 .393 | .236 | .039 | .078 | .196 | .062 | .118 | .078 | .039
(10.0) | (6.0) | (1.0) | (2.0) | (5.0) | (1.6) | (3.0) | (2.0) | (1.0)
CSR2 472 | 314 | .062 | .125 | .236 | .086 | .208 | .090 | .045
(12.0) | (8.0) | (1.6) | (3.2) | (6.0) | (2.2) | (5.3) | (2.3) | (1.15)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

pad dimensions

Flat Type Components

@)

X
T
c
0
o
o
@
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Appendix E

KOA SPEER ELECTRONICS, INC.

resistor arrays—CN

pad dimensions

Chip Networks

Dimensions |
Type Style Component Size A B c D E : T .|:|. 1= Solddering
E w B|W AI i 1= Chip
1E2K 04 0.67 ' ! Component
05Xn 1.0 0.5 1.5 0.25 -F--f - - - -
1E4K 0.3 0.5 5 RR I'"I ﬂ
1F8K 3.8 1.6 1.0 2.6 0.3 0.5 0.5 cl s.L.e
CN 1JA/K 0.8Xn 1.6 1.0 2.6 0.6 0.5 0.8
2B4A 5.1 3.1 2.1 41 0.9 0.5 1.27
1J 0.8Xn 1.6 0.8 2.6 0.4 0.5 0.8
2A 127 X 2.0 1.0 3.0 0.65 0.5 1.27 CNBZESZ CNB2B9Z
2B . n 3.2 2.2 4.2 0.65 0.5 1.27 —-'—'-— | |
CND 1J10K 3.2 1.6 0.9 2.6 0.4 0.5 0.64 [T |—|
2B10 6.4 31 21 41 06 05 127 L | L
CNN 2A 2.54 2.0 1.2 2.8 0.6 0.4 1.27 | | | | |
B|A
Dimensions D-_ IJ_ | J‘| | IJ_I
Type Style Component Size A B C D E F G I—!— | —u | I—!—I
E
CND 1J10Y 32X1.6 0.9 2.3 0.3 0.7 0.635 | 2.45 0.4
CND 2A10Y 4.0X21 1.0 3.0 0.4 1.0 0.8 3.4 0.4
CNB | 2E5Z 32X25 17 | 39 | 05 | 11 | 1.0 | 05 | — CND1J10Y, CND2A10Y
CNB 2B9Z 6.4 X 3.2 2.4 4.6 0.5 1.3 0.65 — % ] E )
D r-----ﬂ-m-ﬂ--:
BlA| (113G C]
o[ ----H-H-H-\*
D F |.D
thick film resistor—MRGF
ZEERES 2
Type Com . -
ponent Size | A B © D E > Bl >{lc .
MRGF16 11.0X7.7 1.27 0.76 0.51 1.27 7.62 HBEB}EE :l
chip resistor array—CR £ |
Dimensions inches (mm)
L w A B D E F _1 R 6 B I [y Iy 6 [
© & B| W/ A{ ] . [ § %‘
1.6 .08 .07 12 .02 .02 .03 2 14 S S I o c
4.0 2.1 1.7 3.1 0.4 0.4 0.8 5.1 3.5 / ) ﬁ
>Cle | re—>E (unit: mm) %
ferrite bead array—FBA
- - - Soldering
. Dimensions inches (mm) J— - -1 :F—,
C!"P Component Size —L_I SR Pad
Size - = A B G E Bl W AI l Chip
y ! <~ Component
1206 126 .063 .030 120 .016 .031 G El -Ii:l l:':l_ P
(3216) (3.2) (1.6) (0.762) | (3.048) (0.406) | (0.787) o—»l L_ E
L

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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':f::OA\® Appendix E

KOA SPEER ELECTRONICS, INC. pad dimensions

integrated passive devices—=S0IC, TSSOP, QSOP & SOT23

Dimensions inches (mm)

Chip
Size A B c D E F
NoB 028 050 094 098 287 150
0.7) (1.27) (0.4) (2.5) 7.3) (3.81)
N4 028 050 094 098 287 300
0.7) (1.27) (2.4) (2.5) (7.3) (7.62)
N16 028 050 094 098 287 350
0.7) (1.27) (2.4) (2.5) (7.3) (3.89)
Wie 028 050 094 272 461 350
0.7) (1.27) (2.4) (6.9 (11.7) (8.89)
w20 028 050 094 272 461 450
0.7) (1.27) (2.4) (6.9 (11.7) (11.43)
Q16 .012 .025 .050 .180 .280 175
0.3) (0.63) (1.27) (4.56) (7.1) (4.45)
a0 012 025 050 180 280 225
0.3) (0.63) (1.27) (4.56) 7.1) (5.72)
a4 012 025 050 180 280 275
0.3) (0.63) (1.27) (4.56) (7.1) (6.99)
a8 012 025 050 180 280 325
0.3) (0.63) (1.27) (4.56) (7.1) (3.26)
035 037 055 035 138 _
SOT23 0.9) (0.95) (1.4) 0.9) (35)
SOIC, TSSOP, QSOP SO0T23

[OIEE-— 000 g
---------- pon i@ m

~>|A ~>|B|<— ~>|A|<—>|B|<*7

E

y
+

capacitor arrays—VICA

i i i < Solderin
Chip : Dimensions inches (mm) W o O O e 9
: Size e Y e N s R
Size A B (o] E B A ;
w . Chip
0402 012 _ .062 011 019 Yy B—E—E—E— Component
(0.31 £ 0.10) (1.59 £ 0.15) | (0.28 £ 0.10) | (0.50 = 0.10)
0603 .035 .030 .099 .020 .031 C—J L— :<£>;
o (0.89 +0.10)| (0.76 + 0.10) | (2.54 + 0.15) | (0.45 + 0.10) | (0.80 = 0.10)
]
|
4 melf type components—MCR, RD41, RN41, RM41, VLT, CC
=
Dimensions millimeters
Type Style Solder Pad
Component Size A B C D
MCR 1J 1.6 X1.0 1.0 1.0 1.6 io | | --mgmm--a
RD41 2A 10 2.0X 1.25 1.3 1.3 2.0 1.3 IA
RN41  TogoE 12| 35X 1.45 15 2.2 15 2.0 !
RM41 | | _
MLT 2D 20 3.2X 1.55 1.5 2.2 15 2.0 ,I:C | D {7 ﬁdheswe
CC |2E2H25| 59x22 20 | 30 | 30 | 40 ----frea
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/11/05
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VE::ZOA‘\® Appendix E

KOA SPEER ELECTRONICS, INC. pad dimensions

other chips—RCS, RCT, RCU, RCW

Dimensions millimeters
T Type A B
;3_ RCS 4.1-4.3 1.4-1.6
|<—/.\—>| RCT 2.9-3.1 1.05-1.25
RCU 2.5-2.7 0.6-0.8
RCW 4.1-4.3 1.4-1.6

ceramic chip capacitors

Component pads should be designed to achieve good solder filets and minimize component movement during reflow soldering.
Pad dimensions are given below for multilayer ceramic capacitors for both reflow and wave soldering. The basis for these designs is:

» Pad width equal to component width. It is permissible to decrease this to as low as 85% of component width but it is not advisable to go below this.
e Pad overlap 0.5mm beneath component
* Pad extension 0.5mm beyond components for reflow and 1.0mm for wave soldering

Dimensions inches (mm)
Case Size A B C D
0402 (?)'25) 8% (?)'23) (?)'gg)
e 0603 0.03 0.09 0.03 0.03
T (0.75) (2.30) (0.80) (0.70)
A 0.05 0.12 0.04 0.04
v 0805 (1.25) (3.00) (1.00) (1.00)
' B | 0.06 0.16 0.04 0.09
! 1206 (1.60) (4.00) (1.00) (2.00)
1210 0.10 0.16 0.04 0.09
(2.50) (4.00) (1.00) (2.00)
1812 0.12 0.22 0.04 014
(3.00) (5.60) (1.00) (3.60)

ceramic chip capacitors—HFC

Dimensions inches (mm)
Type Part
yp L w

0.015 0.020 X
<G> 102 (0.40) (0.50) T
1410 0.031 0.039 [}
(0.80) (1.00) &
w 0.039 0.031 ©

alio lete (1.00) 0.80)

0.039 0.039

L&y (1.00) (1.00)

0.039 0.047

161 (1.00) (1.20)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/12/05
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VE::ZOA‘\® Appendix E

KOA SPEER ELECTRONICS, INC. pad dimensions

three-terminal inductoricapacitor—KC

Chip Mounting Side Back Side
1J, 2AF 2A Connect to

ground pattern
of mounting side

|
E I:I Resist Chip Dimensions inches (mm) |b_é| I:I Resist
- [i] Size |[A|B|C|D|E|F of
| Ground
.024.020{.039|.055 [.047 | .094 <|
5] | cp Y 106]05)]1.0]09]01.2)]02.4) | = Pattern
T | oaF | 024].028].085.071[.055[.110 —
(0.6)[(0.7)| (1.4)[(1.8) | (1.4)|(2.8) ‘ @
o.4-|—|' 0.4
l._E 203 |14 N\e0.3
F Through Hole 2.8 Through Hole

three-terminal capacitoriresistor—KCR

Chip Mounting Side Back Side
Connect to
aY 3 0.5 Through ground pattern
Nk ~~  Hol of mounting side
(o |
EER
O - Ground
N/
Pattern
AS
N | |
- Resist
1.0)
2.4
5.0
three-terminal capacitor—KGM
0603 Chip 0805 Chip 1206 Chip 1812 Chip 0603, 0805, 1206,
8 Mounting Side Mounting Side Mounting Side Mounting Side 1812 Back Side
] [+ . ¢ t b
2 o4 [ress: 4| [ress —o0s rowh e gonsbaen
a = % of mounting side
% — - I,
3 2y 4 %= [ ]
0.4+ 0 4,:*
1.2 @03 14 N 0.3
2.4 Through Hole o8 Through Hole X
e (unit: mm)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/17/05
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RK7306

thick film 0.509Io, 190 tolerance, 50ppmI°C
chip resistor

O\

KOA SPEER ELECTRONICS, INC.

features

* High precision resistor with T.C.R. of +50 ppm/°C
and tolerance of +0.5% or 1%
* RuO, thick film resistor element
* Also available with epoxy bondable palladium silver
terminations in 2A and 2B sizes
* Marking: Four-digit, black on dark blue protective
coat (1J, 2A, 2B)
1J-3 marking for E-24
No marking for E-96
Black protective coat on 1E with no marking

dimensions and construction

/ L > Type Dimensions inches (mm)
> ~c (Inch Size Code) L w c d t
004 002
/ 1E 039 Tg05 | .02+.002 |.008£.004 | 01 To0a | .014+.002
w (0402) | (10401 | (05:0.05) | (0.2£0.1) | (g 25 +005) | (0.35:0.05)
/ ) ggﬂﬁg 1J .063+.008 | .031+.004 | .012£.004 | .012£.004 | .018+.004
A 172 * — Ni (0603) (1.6+0.2) | (0.8+0.1) | (0.3£0.1) | (0.3+0.1) | (0.45+0.1)
) .008
! Plating 2A .079:£.008 | .049£.004 | .016+.008 | -012 “o0s | .02+.004
.UxU. 20=xU. L4+0. +0.2 LoxU.
¥ 0805) | (2.0+0.2) | (1.25x0.1) | (04+02) | (93+02) | (0.5+0.1)
|<—d Protective Resistive Inner 01
Coating Film Electrode 016 +008
c ) 2B .126+.008 | .063+.008 | .02+.012 | - -004 |.024+.004
eramic 1206 3.2+0.2 1.6+0.2 0.5+0.3 0.2 0.6+0.1
Substrate ( ) (3:2£0.2) | (1.6202) | (0.5£0.3) | (0.4 1) (0.6:0.1)
ordering information
New Part# | RK73G | | 1J | | T | | TD | [ 1003 | | F |
Type Size Teﬂ:;:ﬁgfn Packaging Rggir:tg‘:clse Tolerance
1E T: Sn TP: 2mm pitch punched paper 3 significant D: +0.5%
1J L: SnPb (0402, 0603 & 0805) figures + 1 F:+1%
oA TD: 7" paper tape mU'Flp“_el’
oB (0603, 0805, 1206 &1210) “R” indicates
TDD: 10" paper tape decimal on
(0603, 0805, 1206 &1210) value <100Q
TE: 7" punched plastic
(0805, 1206, 1210, 2010 & 2512)
TED: 10" punched plastic
(0805, 1206, 1210, 2010 & 2512)

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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Qo \\ RK73G6
== thick film 0.59|o, 1% 0 tolerance, SOppmI°C

KOA SPEER ELECTRONICS, INC. chip resistor

applications and ratings

Resistance Resistance Absolute Absolute :
Part :::;’:r ( Trcn/ch) Range Range Maximum Maximum nge;ar::lug: -
Designation* A 700% o s E-24, E-96 E-24, E-96 Working Overload R':n o
. (D0.5%) (F£1%) Voltage Voltage 9
Rloa0s | 1/16W (063W) 100 - 976kQ2
50V 100V
R&%ﬁ;" 110W (.10W)
+50 10Q - TMQ -55°C to +155°C
RK73G2A
(0805) 1/8W (.125W) 10Q - 1IMQ 150V 200V
RK73G2B
(1206) 1/4W (.25W) 200V 400V
* Parenthesis indicate EIA package size codes.
environmental applications
Derating Curve Surface Temperature Rise
100 T |\ 30
8 I RN
Nl I \ 2
g | | \ £ 20 P
g 6of] . 2 _ o
o =20
2 I | g&, /
g 40 a 1
. : : £ 10 7
[ 1E
20
I I \\ /
oll | o
-60* 40 20 O 20 40 60 “80 100 120 140 * 0 50 100
-55 70 155
Ambient Temperature % Rated Power
(O
One-Pulse Limiting Electric Power
100
g
=
4
o 10
9
w %\\
2 1 e
b= 2A
0.1
0 10 100 1000
Pulse Duration
(msec)
For complete environmental specifications,
please refer to pages 24-25.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/28/04
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RN7Z73

ultra precision 0.0509/o, 0.1%90, 1°0 tolerance
thin film chip resistor

RoHS

COMPLIANT

=0\

KOA SPEER ELECTRONICS, INC.

features

* Nickel chromium thin film resistor element

* Anti-leaching nickel barrier terminations

* Meets or exceeds EIA 576, MIL-R-55342F

» Marking: Four-digit, distinctive color identifiers
(Only E-24 values are marked on 1J)

* Products with lead-free terminations meet
ROHS requirements

dimensions and construction

/4 L Type Dimensions inches (mm)
c¥ (Inch Size Code) L W c d t
004 002
W 1E 039 7003 | .02+£.002 |.008+.004 | 01 Toos | .014+.002
glolder (0402) | (1040 | (05:0.05) | (0:2%0.1) | (025 +005) | (0.35:0.05)
atin
4/ g 1J .063£.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Ni (0603) | (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.4520.1)
t | Plating 008
2A .079+.008 | .049£.004 | .016+.008 | -012 To04 | .02+.004
|<— Protective | Resistive Inner (0805) (2.0£0.2) | (1.25%0.1) | (0.420.2) (0.3 *02) (0.5%0.1)
Coating Film Electrode 01
Ceramic 2B .063+.008
Substrate (1206) | .126+.008 | (1.6£0.2) | 02:.012 | 016 052 | 024+.004
2E (32+0.2) | 098+.008 | (05+0.3) | (0.4 *0 2) (0.6+0.1)
(1210) (2.5%0.2)
ordering information
New Part# [ RN73 | [ 2B | | T | | TE | [ 2002 ] | B | [ 25 ]
T . Termination Packagi Nominal Tol T.C.R.
ype Size Material acraging Resistance ClEEEE (ppm/°C)
1E T: Sn TP: 2mm pitch punched paper 3 significant A: £0.05% 05
1J L: SnPb (0402 only) figures + 1 B:+0.1% 10
2A (Other termination | | TD: 7" paper tape ‘r‘milt.lph.er C: +0.25% 25
2B styles available, (0603, 0805, 1206 &1210) dR _|nd||cates D: +0.5% 50
contact factory TDD: 10" paper tape ecimal on ) o
2E for options) (0603, 0805, 1206 &1210) | |value <1000 | |F:*+1.0% 100
TE: 7" punched plastic
(0805, 1206 & 1210)
TED: 10" punched plastic
(0805, 1206 & 1210)

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

RN7Z73

ultra precision 0.0509/o, 0.1%90, 1°0 tolerance
thin film chip resistor

applications and ratings

Part govyer T.C.I?. ReinEs_tza4n*ceE_I;2nge Gg;i%tt; Ggfﬁ:]tt; Operating
Designation atmog e ' Working | Overload LT,
@ 70°C | Max. 0, 0 0, 0 0, Range**
(A+0.05%) (B+0.1%) (C+0.25%) (D+0.5%) | (F+1.0%) Voltage Voltage
* -+ -

Emzi; (}éég% ;ég — 100Q - 10KQ [100Q - 10KQ 11005_ 11000'T<% 25V 50V

RN731J +5 100Q - 47kQ —

RN731J +10 | 1KQ - 47KQ 100Q - 47KQ

RN731J (1(%2% +25 15Q - 150kQ 10Q - 150kQ 50V 100V

RN731J +50 15Q - 330KQ 10Q - 330KQ

RN731J +100 - — — 10Q - 330kQ

RN732A +5 100Q - 100kQ —

RN732A +10 |100Q - 100KQ 100Q - 100KQ

RN732A (1/110%\\’/‘; +25 | 51Q - 100kQ 150- M0 100V 200V '5t50° c
RN732A ' +50 — 10Q - 1MQ +125°C
RN732A +100 — — —

RN732B 5 100Q - 300kQ —

RN732B Uaw 110 | 1009 - 330kQ 100Q - 300KQ

RN732B (125w) |25 |510-300k0 150 - 1MO 150V 300V

RN732B +50 — 10Q - IMQ

RN732B +100 — — | —

RN732E +10 |100Q - 510KQ 100Q - 510KQ

RN732E +25 | 51Q - 510kQ

RN732E (.12’3% +50 — 150 -1Ma 10Q - 1MQ 200v 400v

RN732E +100 — — —

* 1E sizes available in E-24 values only.
** +150°C operating temperature is available by special request.

E-192 Resistance Range available, contact factory for details

environmental applications

Derating Curve

Surface Temperature Rise

One-Pulse Limiting Electric Power

100 125 5 100
z
[ :\ 2
80 | o 100 g
@ 0 g
g 60 | | % 75 u i
x 9] I 56 g 10 ™~
g | | B = ﬂ\‘&
8 40 i i 8 50 £
2E = 1
s 20 l | \ E 25 — % i LTS 1 2
& R S 28
| ' = | i S
0 l l 0 M%IE Sl 1 IES
-60* -40 20 0O 20 40 60 “ 80 100 120* 140 0 25 50 75 100 .01 1 10 100 1000
-55 70 125 )
Ambient Temperature % Rated Power Pulse Duration
(°C) (msec)
T.C.R. Characteristics Noise Characteristics
RN73 2A RN73 2A
50 0
40 —~
G 30 $ -10
< 20
E 10 I 220 $
S T z 3 4 =} I
£ 0 ¥ ;4 * = ¢ z 3
o -10 = -30 )
G -20 = o 3 For complete environmental
F-30 S .40 3 3 P
0 3 2 specifications, please refer
50 50 to pages 28-29.
10Q 1K 100K 150K 1Y) 10Q 1KQ 100KQ  150KQ 1MQ
Resistance Resistance

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
[ES Tape il Size
L w T p (Pieces) A B w P1 T1
1F 0.4 0.2 0.12 TC 10000 0.45+0.03 0.25:0.03 8.0+0.2 2+0.05 0.31+0.2/-0 178
- 06 03 0.23 TC 10000 0.45+0.03 0.25+0.03 8.0+0.2 2+0.05 0.42+0.2/-0 178
B 10000 0.67+0.05 0.37+0.05 8.0+0.2 2+0.05 0.37+0.2/-0 178
1E 1 0.5 0.35 TP 10000 1.1520.1 0.65:0.1 8.0+0.2 2+0.05 0.45+0.2/-0 178
RK73B TP 10000 1.9+0.1 1.1+0.1 8.0+0.2 2+0.05 0.6+0.2/-0 178
RK73H 1J 1.6 0.8 0.45 D 5000 1.9+0.1 1.1x0.08 8.0+0.2 4.00.1 0.6+0.2/-0 178
RK73G TDD 10000 1.9+0.1 1.1+0.1 8.0+0.2 4.0+0.1 0.6+0.2/-0 178
RK73A TP 10000 2.4+0.2 1.65:0.2 8.0+0.2 2+0.05 0.75+0.2/-0 178
RK73Z D 5000 2.4+0.2 1.65+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
SG73 2A 2 1.25 0.5 TE 4000 2.4+0.2 1.6+0.2 8.0+0.2 4.00.1 0.9+0.1 178
RK73N TDD 10000 2.4+0.1 1.65:0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0 255
SR73 TED 10000 2.4+0.2 1.45+0.15 8.0+0.2 4.00.1 0.65+0.1 255
RF73 D 5000 3.5+0.2 2:0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
UR73 o a2 16 06 TE 4000 3.5+0.2 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.1 178
RN73 TDD 10000 3.5+0.1 1.9+0.1 8.0+0.2 4.00.1 0.75+0.2/-0 255
773 TED 10000 3.5:0.1 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.1 255
D 5000 3.5+0.2 2.85+0.2 8.0+0.2 4.00.1 0.75+0.2/-0 178
o a2 26 06 TE 4000 3.5:0.2 2.85+0.2 8.0+0.2 4.0+0.1 1.0:0.15 178
TDD 10000 3.5+0.1 2.8+0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0 255
TED 10000 3.6+0.15 2.9+0.15 8.0+0.2 4.00.1 1.0+0.1 255
- 5 o5 06 TE 4000 5.35+0.2 2.9+0.2 12.0+0.1 4.0+0.1 1.0£0.15 178
TED 10000 5.4+0.2 2.9+0.2 12.0+0.1 4.00.1 0.85+0.1 255
- 63 a4 06 TE 4000 6.65+0.2 3.44+0.2 12.0+0.1 4.00.1 1.0+0.15 178
TED 10000 6.9+0.2 3.6+0.2 12.0+0.1 4.0+0.1 0.85:0.1 255
2B10 6.40 3.1 0.6 TE 4000 6.6+0.2 3.40.2 12.0+0.1 4.00.1 1+0.15 178
CND 1J10 3.20 1.6 0.55 D 5000 3.5+0.1 2.00.1 8.0+0.2 4.00.1 0.75+0.2/-0 178
2A10 4.00 2.1 0.6 TE 4000 4.45+0.2 2.5+0.2 12.0+0.1 4.00.1 1+0.15 178
- 2B5Z 3.2 2.5 06 TE 4000 3.5:+0.2 3.0+0.2 8.0+0.2 4.00.1 1+0.15 178
2E9Z 6.40 3.2 ) TE 4000 6.7+0.2 3.5+0.2 12.0+0.1 4.00.1 1+0.15 178
P 2.0 1.025 1.2 TE 3000 2.2+0.1 1.5+0.1 8.0:0.3 4.00.1 1.6 MAX 178
A 3.2 1.6 1.6 TE 2000 3.5+0.1 1.9+0.1 8.0+0.3 4.00.1 2.5 MAX 178
TMC B 3.5 2.8 1.9 TE 2000 3.9:0.1 3.120.1 8.0+0.3 4.00.1 2.5 MAX 178
C 6.0 3.2 2.5 TE 500 6.320.1 3.70.1 12+0.3 8.0+0.1 3.0 MAX 178
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.6+0.1 12+0.3 8.0+0.1 3.3 MAX 178
B 3.4 2.6 1.9 TE 2000 3.9:0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
TMR © 5.8 3.2 25 TE 500 6.3+0.1 3.70.1 12+0.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
A 3.2 1.6 1.6 TE 2000 3.5+0.1 1.7+0.1 8+0.3 4+0.1 2.5 MAX 180
T B 3.5 2.8 1.9 TE 2000 3.9+0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
C 6.0 3.2 2.5 TE 500 6.3x0.1 3.70.1 120.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
UA 3.2 1.6 1.2 TE 3000 3.5:0.1 1.9+0.1 8+0.3 4+0.1 7.0 MAX 180
VU Uc 6.0 32 15 TE 1000 6.3£0.1 3.70.1 1203 8201 7.0 MAX 180
B 3.4 2.6 1.9 TE 2000 3.9+0.1 3.120.1 8+0.3 4+0.1 2.5 MAX 180
TR C 5.8 3.2 2.5 TE 500 6.3x0.1 3.70.1 12+0.3 8+0.1 3.0 MAX 180
E 7.3 4.3 2.8 TE 500 7.7+0.1 4.8+0.1 12+0.3 8+0.1 3.4 MAX 180
F 7.3 5.8 35 TE 500 7.520.1 6.30.1 12:0.3 8+0.1 4.1 MAX 180
Bulk Case Packaging specifications
(RK73 1E, 1J, 2A, 2B)
Packaging Designation: BK
0
% Slider gptter 153" o Carrier Tape
g 12 2_~4 _ -
: T o
2 T TN R | ©
X - H ‘r 7:\ 715[ -z I | s
P1
" .
T1 TP 20 4.0+0.1 Direction of feed (Notes) Reel holes, shapes and
Style Packaging Quantity design are examples
1E 50,000 pieces/case Type od (mm) | e (mm)
1J 25,000 pieces/case All 21 >
2A 10,000 pieces/case
2B 5,000 p'?eces/case (Notes) Dotted lines are applicable to only “TP” and “TB. RCU, RCT, RCS, RCW 27 3
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 4/20/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) Quantity/ Taping (mm)
Carrier Reel
S Tape e Size
L w T P (Pieces) A B w P1 T
1F8 3.8+0.1 1.620.2 0.44+0.1 TP 5000 4.0£0.1 1.8+0.1 8.0£0.2 2.0+0.05 0.5520.1 178
1E2K 1.00 1 0.35 P 10000 1.2+0.1 1.2+0.1 8.0+0.2 2.0+0.05 0.45+0.1 178
1E4/1E4K TP 10000 2.2+0.1 1.2+0.1 8.0+0.2 2.0£0.5 0.4520.1 178
160 0.6/0.5 D 5000 1.9+0.1 1.9+0.1 8.0£0.2 4.0£0.1 0%2:%_22//'_%/ 178
A 0.6+0.2/-0
16 TDD 10000 1.9+0.1 1.120.1 8.0£0.2 4.0£0.1 0.7540.2/-0/ 255
D 5000 3.5:0.1 2.0£0.1 8.0£0.2 4.0£0.1 0.75+0.2/-0/ 178
TR 320 0.6/05 TDD 10000 1.9+0.1 1.120.1 8.0£0.2 4.0£0.1 0.75+0.2/°0/ 255
0.6+0.2/-0
TE 4000 6.9:0.2 2.0£0.2 12.0+0.1 4.0£0.1 0.9+0.1 178
ey k2 6.40 06 TED 10000 6.9+0.2 2.0£0.2 12.00.1 4.0+0.1 0.9+0.1 255
gm—ﬁ oo ooa TE 4000 2.9:0.2 2.420.2 8.020.2 4.0:0.1 120.15 178
d TED 10000 2.9:0.2 2.4x0.2 8.0£0.2 4.0£0.1 1+0.15 255
CNz — 508 5 TE 4000 5.4+0.2 2.3+0.2 12.0+0.1 4.0+0.1 1+0.15 178
TED 10000 5.4x0.2 2.3:0.2 12.0+0.1 4.0£0.1 1+0.15 255
-~ 1016 TE 4000 10.6+0.2 2.45+0.2 16 4.0+0.1 1+0.15 178
06 TED 10000 10.6+0.2 2.45:0.2 16 4.0£0.1 1+0.15 255
- 054 TE 4000 3.5:0.2 2.85+0.2 8.0£0.2 4.0£0.1 1+0.15 178
TED 10000 3.5:0.2 2.85+0.2 8.0+0.2 4.0+0.1 1+0.15 255
- 508 - TE 4000 5.4x0.2 3.4:0.2 12.00.1 4.0£0.1 1+0.15 178
TED 10000 5.4x0.2 3.4x0.2 12.00.1 4.0+0.1 1+0.15 255
o 1016 TE 2000 10.55+0.2 3.6:0.2 16 4.0£0.1 1+0.15 178
TED 5000 10.55+0.2 3.6+0.2 16 4.0£0.1 1+0.15 255
- R 125 . TE 3000 2.4£0.2 1.5+0.2 8.0£0.2 4.0£0.1 1.45+0.2 178
TED 10000 2.4x0.2 1.5+0.2 8.0+0.2 4.0£0.1 1.45+0.2 255
RD41B TE 3000 3.7£0.2 1.70.2 8.0£0.2 4.0£0.1 1.70.2 178
RN41 = 35 1.45 ) TED 10000 3.7+0.2 1.7+0.2 8.0+0.2 4.0+0.1 1.7+0.2 255
RM41 2D 3.2 1.55 - TE 2000 3.7+0.2 1.70.2 8.0£0.2 4,001 1.70.2 178
MLT OF, 2H, TE 1500 6.2:0.2 2.4x0.2 12.0+0.1 4.0£0.1 2.6+0.2 178
cc 3AS 59 22 ) TED 10000 6.2:0.2 2.4x0.2 12.00.1 4.0£0.1 2.6+0.2 255
- 1E 1 0.5 0.35 TP 10000 1.150.1 0.650.1 8.0£0.2 2.0£0.05 0.45+0.1/-0 178
LA 1J 1.6 0.8 0.45 D 5000 1.9+0.1 1.10.1 8.0+0.2 4.0+0.1 0.6+0.2/-0 178
7 2A 2 1.25 0.5 D 5000 2.4x0.2 1.65:+0.2 8.0£0.2 4.0£0.1 0.75+0.2/-0 178
2B 3.2 1.6 0.6 D 5000 3.5:0.2 2+0.2 8.0£0.2 4.0+0.1 0.75+0.2/-0 178
— 2A 2 1.25 ] TE 3000 2.25+0.1 1.45+0.1 8.0£0.2 4.0£0.1 1.5+0.15 178
2B 3.2 1.6 TE 3000 3.5:0.2 1.920.2 8.0£0.2 4,001 1.5+0.15 178
TE 2000 1.85+0.16 1.05+0.15 8.0+0.2 4.0£0.1 1.25+0.1 178
el 160 08 115 TED 5000 1.85+0.16 1.05+0.15 8.0+0.2 4.0£0.1 1.25+0.1 255
TE 2000 2.45+0.15 1.65+0.1/ 8.0£0.2 4'?0*(2)'1 1.70+0.1 178
RCT 2.00 1.25 1.45 1050
TED 5000 2.45+0.15 1.65+0.1/ 8.0£0.2 02 1.70£0.1 255
TE 2000 3.6+0.2 2.0£0.2 8.0+0.2 4.0+0.1 1.45+0.15 178
et 8.20 16 125 TED 5000 3.6:0.2 2.0£0.2 8.0£0.2 4.0£0.1 1.45+0.15 255
3.4x0.1/ 1.95+0.1/
RCW 3.2 1.6 2 TE 2000 0.05 0.05 8.0£0.2 4.0£0.1 2.2+.01 178
C4l_I12 a8 2.25 TE 750 5.0£0.2 4.3:0.2 12.0+0.1 8.0£0.2 2.7+0.2 178
C4000 | C4l_l14 450 ' 2.3 TE 750 5.0£0.2 4.3:0.2 12.00.1 8.0£0.2 2.7+0.2 178
C4315 4 2.4 TE 500 5.0+0.2 4.3:0.2 12.0+0.1 8.0+0.2 3.0:0.2 178
KL32 3.2 25 2.2 TE 2000 3.55:0.1 2.70+0.1 8.0+0.1 4.00=0.1 2.7:0.5 178
1H 0.6 0.3 0.23 B 10000 0.67+0.05 0.37+0.05 8.0 2.0 0.42+0.2/-0 178
1E 1 0.5 0.35 TP 10000 1.15+0.1 0.65+0.1 8.0+0.2 2.0+0.05 0.45+0.2 180
KL73 1J 1.6 0.8 0.5 TE 4000 1.9+0.1 1.10.1 8.0£0.2 4,001 0.9+0.15 180
2A 2 1.25 0.5 TE 4000 2.4£0.2 1.60.2 8.0£0.2 4.00.1 1.0+0.15 180 X
2B 3.2 1.6 10.6 TE 4000 3.5:0.2 1.9+0.2 8.0+0.2 4.0+0.1 1.0+0.15 180 'E
@ 0402 1.10 0.5 0.5 D 2000 1.22+0.05 0.73+0.05 8.0+0.2 4.00.1 0.65=0.1 180 0
GE 0603 1.60 1 0.9 TE 2000 1.72+0.05 1.07+0.05 8.0£0.2 4.0£0.1 1.2+0.1 180 [}
s 0805 2.00 1.5 1.3 TE 2000 2.22+0.1 1.60.1 8.0+0.2 4.0+0.1 1.65+0.1 180 %
1008 2.50 2.2 1.8 TE 2000 2.7+0.1 2.35+0.1 8.0£0.2 4.0£0.1 2.2+0.1 180
4045 450 4 45 TED 1000 4.158+0.2 4.75+0.2 12.00.1 8.0+0.2 5+0.2 380
16 9040N 9.00 10.2 4.9 TED 500 09.4x0.2 16=.01 12+.01 7.5+0.2 380
12065 12.40 12 7.5 TED 300 12.5+0.2 1320.2 24+.01 16+.02 8.2:0.2 380
10065 10.40 10 7.5 TED 300 1120.2 111.5+0.2 24+.01 16+.02 8.2+0.2 380
0604 5.6 — 45 TE 1500 — — 12 4.0£0.1 5.0 330
SDR 0805 7.8 — 5.3 TE 1000 — — — 12.0 6.2 380
1006 9.8 — 5.8 TE 1000 — — — 12.0 6.7 380
aL 1 6.3 3.1 1.9 TE 1000 6.8+0.1 3.6+0.1 12.00.1 8.2:0.2 2.35+0.1 180
2/3 115 7 25 TED 1000 12.2+0.1 7.7+0.1 24 12.0+0.1 3.1x0.1 255
5018 5.4 5.0 1.8 TE 1000 5.6+0.1 6.3+0.1 1620.1 12+0.1 2.1x0.1 255
LPS 5728 6.1 5.7 2.8 TE 1000 6.3+0.1 6.0+0.1 160.1 12+0.1 3.2:0.1 255
6926 7.3 6.9 2.6 TE 1000 7.5+0.1 7.2+0.1 160.1 12+0.1 3.0+0.1 255
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 7/29/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Reel "
L w T Tape | (pieces) A B w P1 T Size

3A, 3AW 6.4 3.2 0.6 TE 2000 6.75+0.2 3.55+0.1 12.0+0.1 8.0+0.2 1.0+0.1 180

TLR 2B 3.2 1.6 0.6 TD 5000 3.5+0.2 2.0+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 180

2H 5.0 2.5 0.6 TE 4000 5.35+0.2 2.9+0.1 12.0+0.1 4.0+0.1 1.0+0.15 180

TSL 1 6.3 3.1 1 TE 3000 6.6+0.1 3.4+0.1 12.0+0.1 4.0+0.1 1.3+0.1 180

\FE 1 7.5 4.5 2 TE 1000 7.90.1 4.8+0.1 16 8.2+0.2 2.45+0.1 178

2 12 8 4 TE 1000 13+0.1 9+0.1 24 102 4.35+0.1 330

CSR 1 10.8 6.2 2.1 TE 1000 11.1+0.14 6.7+0.1 24 12.0+0.1 2.6+0.1 255

2 12.8+0.5 8.2+0.3 3.1+0.2 TE 1000 13.0+0.1 9.0+0.15 24 12.0+0.1 4.35+0.1 330

czB 1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 1.17+0.1 0.65+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178

1J 1.6+0.15 0.8+0.15 0.8+0.15 TE 4000 1.8+0.1 1.120.1 8.1+0.1 4.0+0.1 1.10.1 178

CZi 2A 2.0+0.2 1.25+0.2 0.9+0.2 TE 3000/4000* 2.4+0.1 1.6+0.1 8.1+0.1 4.0+0.1 1.2+0.1 178

el 2B 3.2+0.2 1.6+0.2 0.51+0.25 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.8+0.1 178

1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 1.17+0.1 0.67+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178

1J 1.6+0.15 0.8+0.15 0.8+0.15 TD 4000 1.85+0.1 1.15+0.1 8.0+0.1 4.0+0.1 1.1+0.1 178

AL 2A 2.0:02 | 1.25:02 | 09202 TE 3000/4000" | _ 2.420.1 1.620.1 8.0£0.1 4.0£0.1 1.220.1 178

2B 3.2+0.2 1.6+0.2 0.51+0.25 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.8+0.1 178

MCA 1E4 2.0+0.15 | 1.25:0.15 0.6+0.1 TE 4000 2.2:+0.1 1.45+0.1 8.0+0.2 4.00.1 2.0£0.1 180

1J4 3.2+0.15 1.6+0.15 0.8+0.1 TD 4000 3.5+0.15 1.9+0.15 8.0+0.2 4.0+0.1 2.5+0.1 180

0603 1.6+0.2 0.8+0.2 0.6+0.2 TE 4000 1.9+0.05 1.1x0.05 8.0+0.1 4.0+0.1 2.5 max. 178

0805 2.0+0.2 1.25+0.2 0.8+0.2 TE 4000 2.2+0.1 1.5+0.1 8.0+0.3 4.0+0.1 2.5 max. 178

KGM 1206 3.2+0.2 1.6+0.2 0.8+0.2 TE 2000 3.5+0.1 2.0+0.1 8.0+0.3 4.0+0.1 2.5 max. 178

1812 4.5+0.3 3.2:0.3 1.0£0.2 TE 1000 4.90.1 3.5+0.2 12.0+0.3 4.00.1 2.5 max. 178

FBA 1J 3.2+0.2 1.6+0.2 0.8+0.2 TE 3000 3.5+0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.2+0.1 178

1E 1.0+0.1 0.5+0.1 0.25+0.15 TP 10000 1.150.1 0.65+0.1 8.0+0.2 4.00.1 0.6+0.2 180

1J 1.6+0.15 0.8+0.15 0.8+0.15 TE 2500 1.9+0.1 1.2+0.1 8.0+0.2 4.0+0.1 1.75 max. 180

NV73 2A 2.0+0.2 1.25+0.2 1.3 max. TE 2500 2.4+0.1 1.6+0.1 8.0+0.2 4.0+0.1 1.75 max. 180

2B 3.2+0.2 1.6+0.2 1.65 max. TE 2500 3.6+0.1 2.0+0.1 8.0+0.2 4.00.1 1.75 max. 180

A 10+0.2 5.2 2 TED 2000 1.45+0.2 5.7+0.2 2.0+0.05 8.0+0.10 2.3+0.2 255

LR72 B 10+0.2 3 2 TED 2000 1.45+0.2 3.40.2 2.0+0.05 8.0+0.10 2.5+0.2 255

C 11.2+0.4 3.2+0.4 3.5+0.4 TEB 1500 1.17+0.1 4.3+0.1 24+0.2 8.0+0.1 4.4+0.15 330

1005 1.0+0.15 0.5+0.1 0.5+0.1 T 10000 1.15+0.03 0.65+0.03 8.0+0.10 2.0+0.05 0.60+0.05 178

1410 1.4+0.15 1.0+0.1 1.0+0.1 TE 3000 1.60+0.05 1.20+0.05 8.0+0.20 4.0+0.10 1.20+0.10 178

HFC 1608 1.6+0.15 0.8+0.1 0.7+0.2 TE 4000 1.80+0.05 1.00+0.05 8.0+0.20 4.0+0.10 0.75 or 0.95+0.10 178

1610 1.6+0.15 1.0+0.1 0.85+0.25 TE 3000 1.80+0.05 1.20+0.05 8.0+0.20 4.0+0.10 0.80 or 1.00 178

or 1.20+0.10

1612 1.6+0.15 1.2+0.1 1.1+0.2 TE 3000 1.80+0.05 1.40+0.05 8.0+0.20 4.0+0.10 1.40+0.10 178

1J 1.6+0.2 0.8+0.2 0.6+0.2 TD 4000 1.9+0.05 1.1x0.05 8.0+0.1 4.0+0.1 0.75+0.04 178

KC 2AF 2.0+0.2 1.25+0.2 0.8+0.2 TD 4000 2.3+0.1 1.55+0.1 8.0+0.2 4.0+0.1 N/A 178

2A 2.0+0.2 1.25+0.2 1.6+0.2 TE 2000 2.3+0.1 1.55+0.1 8.0+0.2 4.0+0.1 1.9+0.1 178

KCR 1206 3.2+0.2 1.6+0.2 0.8+0.2 TE 2000 3.5+0.1 2.0£0.1 8.0+0.3 4.00.1 2.5 max. 178

TF 10A 1.00 0.5 0.45 B 10000 1.15+0.05 0.65+0.05 8.0+0.2 4.0+0.1 0.6+0.2/-0 178

16S 1.60 0.8 0.6 D 5000 1.9+0.1 1.120.1 8.0+0.3 4.0£0.1 0.9+0.1 180

ccP 2B 3.20 1.6 1.2 TE 3000 3.5+0.1 1.9+0.1 8.0+0.3 4.0+0.1 1.5+0.1 178

2E 2.5 2.2 TE 2000 3.5+0.1 2.8+0.1 8.0+0.3 4.0+0.1 2.4+0.1 178

CCF 1 6.00 25 25 TE 1000 6.4+0.2 2.7+0.2 12.0+0.3 4.0+0.1 2.9+0.2 178

CR 1J10 3.2+0.1 1.6+0.1 0.65+0.1 TE 4000 3.5+0.1 2.0+0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0.1 178

2A10 4.0£0.2 2.1+0.2 0.7+0.1 4.4+0.2 2.5+0.2 12.0+0.2 4.0+0.1 1.150.2 178

MRGF16 — 11 7.7 2.2 TEB 2000 11.7+0.2 8.2+0.2 24 12 2.4+0.1 330

PGD 1E 1.1 0.75 0.75 TE 5000 3.5+0.10 1.2+0.1 8.0+0.3 4.0+0.1 0.9+0.05 180

1J 1.6 0.8 0.75 TE 4000 3.5+0.1 1.0+0.1 8.0+0.3 4.0+0.1 0.9+0.05 180

*MHLO0805: 1.5nH ~ 39nH = 4,000 pieces, 47nH ~ R68 = 3,000 pieces
]
T
T
0
3
2
X
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/04/05
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Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Tape it Size
L w T P (Pieces) A B w P1 T

T16 5.0 6.4 1.0 TE 2500 5.420.1 6.8+0.1 16 8 0.3+0.05 330
AA(X) T20 65 6.4 1.0 TE 2500 7.120.1 6.95:0.1 16 8 0.3+0.05 330
AC(X) T24 7.8 6.4 1.0 TE 2500 8.3+0.1 6.95+0.1 16 8 0.3+0.05 330
AP(X) Q16 4.9 5.99 16 TE 2500 5.3:0.1 6.5:0.1 12 8 0.3+0.05 330
CR(X) Q20 8.66 5.99 16 TE 2500 9.0+0.1 6.5+0.1 16 8 0.3+0.05 330
CTX Q24 8.66 5.99 16 TE 2500 9.0:0.1 6.5:0.1 16 8 0.3+0.05 330
DNA Q28 10.0 5.99 16 TE 2500 3.5:0.1 6.5:0.1 16 8 0.3+0.05 330
DN(X) No8 4.83 5.99 1.6 TE 2500 5.3+0.1 6.5+0.1 12 8 0.3+0.05 330
EA(X) N14 8.66 5.99 16 TE 2500 9.0£0.1 6.5+0.1 16 8 0.3+0.05 330
ED(X) N16 9.91 5.99 16 TE 2500 10.3+0.1 6.5+0.1 16 8 0.3+0.05 330
RD(X) | W16 10.44 10.36 24 TE 1000 10701 10.90.1 16 2 0.3+0.05 330
R(X)A W20 12.7 10.36 24 TE 1000 13.3+0.1 10.9+0.1 24 12 0.3+0.05 330
RT(X) S03 292 2.30 095 TE 3000 2.77x0.1 3.15£0.1 8 4 0.23+0.05 180
TF(X) S14 2.92 2.30 0.95 TE 3000 3.5:0.1 3.1520.1 8 4 0.23+0.05 180
US(X) S05 2.90 2.80 1.0 TE 3000 3.5+0.1 34201 8 4 0.23+0.05 180

S06 2.90 2.80 1.0 TE 2500 35+0.1 3.420.1 8 4 0.23+0.05 180

Packaging specifications

155" @Carrier Tape P ,

| |
= l . l T
| | :
I © | /3( - | g
) |
= 013 | a
1 it :
| |
o |
e
T1 Pi | 2.0| 4.0+0.1 | Direction of feed Type od (mm) | e (mm)
(Notes) Reel holes, shapes and Al 21 2
f ' RCU, RCT, RCS, RCW 27 3
(Notes) Dotted lines are applicable to only “TP” and “TB.” design are examples
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/01/05
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KOA SPEER ELECTRONICS, INC.

COMPLIANT

spec sheet

SS-239 R4

AHA 12/05/07

Low Resistance Flat Chip Resistors S0 9¢39:2000
Type SR73

1. Scope
This specification applies to chip resistors (SR73) produced by KOA Corporation.

TS-16945

Type Designation

The type designation shall be in the following form:

S

R73

2B

T

TD

1R00

F

Size Size Termination Packaging Nominal Tolerance
| Material Resistance
| | |
1E T: Sn TP: 2mm Pitch Punched +2%, +5%: 2 significant figures + D: £0.5%
1J oAt Paper Tape 1 multiplier “R” indicates decimal .
(Other termination (0402, 0603 & 0805) on value <109 F:+1%
2A styles may be Cmo
) available, please TD: 7" Paper Tape +1%: 3 significant figures + 1 G: £2%
oF contact factory (0603, 0805, 1206 & 1210) multiplier “R” indicates decimal J: 5%
oH for options) TDD: 10" Paper Tape on value <100Q
3A (0603, 0805, 1206 &1210) All values less than 0.1Q (100mgQ)
TE: 7" Punched Plastic are expressed in mQ with “L” as
(0805, 1206, 1210, decimal Example: 20mQ = 20L0
2010 & 2512)
TED: 10" Punched Plastic
(0805, 1206, 1210,
2010 & 2512)
3. Dimensions and Structure
3-1 Dimensions Type Dimensions inches (mm)
(Inch Size Code) L w c d t
/Lc—y L /«—c—y/ 1039 +004 | +004
1E .002 002 | .01+.004 | .01+.004 |.014+.002
/ / (0402) | (1,0+04.) | (0.5 %91 ) | (0-2520.1) | (0.2520.1) |(0.35+0.05)
W 031+ 006
Solder 1J .063+.008 -004 |.014+.004 | .014+.004 | .018+.004
0 / S (0603) | (1.6£0.2) | (0.g+0:15) |(0.3520.1) | (0.35£0.1) | (0.45£0.1)
* &S Ni .01 2 +.008
t Plating 2A .079:.008 | .049:£.004 | .016+.008 02:.004
v (0805) | (2.0£0.2) | (1.25+0.1) | (0.420.2) | (0.3 Tg_f) (0.5+0.1)
|<—d—>| Protective Resistive Inner 2B 063+.008
Coating . . ilm Electrode (1206) 1262008 | (1.620.2) .016 +008
eramic
2E (3:2#£0.2) | 102+.008 0.4 +0. 2)
Substrate 7o
! (1210) (26£02) | 02+012 *'" | 024x.004
2H .197+.008 | .098+.008 | (0.5+0.3) (0.6=0.1)
(201 0) (5.0i0.2) (2.51’0.2) .025+.005
3A .248+.008 | .122+.008 (0.65£0.15)
(2512) (6.3+0.2) | (3.120.2)
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KOA SPEER ELECTRONICS, INC.

spec sheet

SS-239 R4
4. Standard Applications
Part Power T.C.R. Resistance Range** G::;I)Tl‘tt; I\CI;?I)::I‘::;? Operating
Designation*| ~ Hating | (PPM/°C) | g o4 £ o6 | E.-24, E-06| E-24 E-24 Working Voltage | 'emperature
@ 70°C Max. | (D+0.5%) | (F=1%) | (G=2%) (J=5%) Voltage | (5 Secs. Max.)| hange
SR731E 1/8W (.125W) +200 — 0519-100"* | 0.510-10Q 0510 -10Q
300 — 0.20 - 0.479** | 0.20 - 0.47Q 0.2Q - 0.47Q 1.11V 2.79V
(0402) 1/6W (.166W°) +500 — 0.19-0180" | 0.10-0.182 | 0.19-0.180
SR731J —
(0603) 1/5W (.2W) +200 0.1Q - 10Q 0.1Q - 10Q 0.1Q - 10Q 1.41V 3.53V
SR732A 1AW (25W) =100 0.15Q-10Q | 0.10-10Q — —
. +200 — — 0.10-10Q 01Q-10Q
w20%) | vw(sowy e == - FammamE) Y | O
+ — — o . - 0.
SR732B 1/3W (33W +100 0.15Q-10Q | 0.1Q-10Q — -
. +200 — — 0.1Q-10Q 0.1Q-10Q °
(1206) 1/2W (( 5Wz)) £500 — — — 0.056Q - 0.091Q 181V 4.54V -55°C
+800 — — — 0.030Q - 0.051Q to
+100 — 0.1Q-10Q — — o
SR732E 1/2W (.5W) 2200 — — 0.10-10Q 0.047Q - 10Q 203V 5.59V +150°C
1210 2/3W (.66W? +500 — — — 0.036Q - 0.043Q . :
(1210) ( )
+1000 — — — 0.024Q - 0.033Q
+100 — 0.1Q-10Q — -
SR732H 3/4W (.75W) +200 — — 0.1 -10Q 0.1Q - 10Q 273V 6.84V
(2010) . =500 — — — 0.056Q - 0.091Q . .
+800 — — — 0.033Q-0.051Q
+100 — 0.1Q-10Q — —
SR733A 1w +200 — — 0.1Q - 10Q 0.1Q - 10Q 3.16V 7.90V
(2512) +500 — — — 0.056Q - 0.091Q : :
+800 — — 0.039Q - 0.051Q

* Parenthesis indicate EIA package size codes.

' Power Rating for SR731E 0.91Q - 10Q = 1/10 (0.1W)
2 Please contact factory for limitation of Surface Mount Temp. Rise

** See Appendix D for available decade values.

***1E (F: +1%) E-24 values only.

Rating

5-1Rating

For temperature in excess of 70°C,
the load shall be derated in accordance
with the following figure.

Derating Curve

Surface Temperature Rise

100 T |\ 180
I I \ 160 / W3A (1W)
N I o 140
g \ :E, / | W2H (75w)
H I | \ 120 A2E (66W)
I:CL) 60 o / /, 2B (.5W)
I I 1J, 2A, 2B, 55100 Vo
2 2E, 2H, 3A £ A 2 AbetE)
S 40 | | 5 80 L B (.33W)]
« [ I g' 60 /, 74 2A (:25W)
b 1E (166W)
* I I \ P 40 Z i o
20 W / 1E (.125W) Measuring Point
! I 1E\\ 20
ol | \ o
-60* -40 20 0 20 40 60“80 100 120 140**160 0 25 50 75 100
-55 70 150155

Ambient Temperature
(°C)

% Rated Power
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5-2 Voltage Rating

Resistors shall have a rated direct-current (DC)

continuous working voltage or approximate

sine-wave root-mean-square (RMS) continuous

working voltage at commercial-line frequency

and waveform corresponding to the power rating,

as determined from the following formula:

Where:
E = Rated voltage (V)

E=V PxR P = Rated power (W)

R = Nominal resistance (€2)

In no case shall be rated DC or R.M.S. continuous
working voltage be greater than the applicable
maximum value.

SS-239 R4

6. Body and Marking

Type

Coating Marking

Tolerance
Color Color

SR73

D (+0.5%)

(+1%) Indigo White/ 4 digit

SR73

F
G (£2%)
J

(i50/°) Indlgo White/ 3 dlglt

Marking: a effective number and a multiplier. R means a decimal point.

7. Marking Method

3 Digit

D, F

This character indicate Q unit and
4 digit express 4 effective numbers.
R means a decimal point.

G,J

This character indicate Q unit and
3 digit express 3 effective numbers.
R means a decimal point.

R20

«— 0.2 Q—

4R7

<« 4.7 Q—>

4 Digit

R200

4R70
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KOA SPEER ELECTRONICS, INC.

SS-239 R4

8. Characteristics

8-1 Mechanical Characteristics

ltem Requirement Test Methods (JIS C 5202)
Withstanding No visual damage 6.10
Soldering Heat +1.0% 260°C = 5°C
10 + 1 sec.
Solderability More than 95% of the surface of the termination 6.11
must be covered new solder 230°C +5°C
3+ 0.5 sec.
Termination Strength +1.0% 6.1.4

1) Bending 2A, 2B
Circuit board bending 5mm
Circuit board bending 2mm
2) Shear
3) Pull-off strength

Vibration +0.5% 6.3 Condition A
Each direction / 2hrs

Withstanding Solvent No visual & mechanical damage 1)4.2and 4.9
2) MIL-STD-202F
Test method 215

8-2 Electrical Characteristics

ltem Requirement

Test Methods (JIS C 5202)

Resistance

Within tolerance

5.1
Measuring Voltage A, 25 °C

Resistance of

Within specified R.T.C

5.2 Condition B

Temperature Coefficient | -55°C/125°C
Short Time Overload +2.0% 5.5 Condition A
Intermittent Overload +5.0% 5.8

Applied Voltage: RV x 2.5

Insulation

Above 104 MQ

55 500V DC
The following sketch:

O vy 3

S | ﬂ
T | B
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KOA SPEER ELECTRONICS, INC.

SS-239 R4
8-2 Electrical Characteristics (Continued)
Item Requirement Test Methods (JIS C 5202)
Insulation Above 103 MQ 5.6 500V DC
The following sketch:

Withstanding Voltage +0.5% 5.7 500V DC
60 + 10/0 sec.
The following sketch:

0 | ]

Temperature Rise 1) Surface temp. rise: 100°C= 5.4
(Rated Load) 2) AR £ 0.5% 1) Testboard ~ 90mm x 10mm x 1.6mm
2) Recommended land dimensions
8-3 Environmental Characteristics
Iltem Requirement Test Methods (JIS C 5202)
Thermal Shock +1.0% -40°C 30 minutes
(Air to Air) 125°C 30 minutes
100 cycles
High Temperature +1.0% 7.2
Exposure 125 + 3°C
1000 hrs.
Load Life in Humidity +2.0% 7.9
40 +2°C
90 ~ 95% RH
1000 hrs.
Load Life +2.0% 7.10
70 £ 3°C
1000 hrs.
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KOA SPEER ELECTRONICS, INC.

SS-239 R4

9. Recommended Land Dimensions
9-1 Flow Soldering

Dimensions in inches (mm)

Type Style Resistor Size A B C D
B > 1E 0.039 x 0.020 0.020 | 0.059 0.020 | 0.020
Do A — (1.0x 0.5) ©05 | 15 | (05 | (05
| T T T T T | —T 14 0.063 x 0.031 0.039 | 0.094 0.031 0.028
! o (1.6 0.8) 1.0) | @4 | (08 | (07
- ] oA | 0079x0.049 | 0051 | 0.122 | 0.049 | 0.035
L R ! (2.0 x 1.25) 13) | @1 | (125 | (0.9
Soldering Pad 0126x0063 | 0087 | 0.173 | 0.063 | 0.043
— g_ SR73 | 2B (3.2 % 1.6) 22) | @4 | (16 | (1.1)
i _ - _, Chip Resistor JE | 0.126x0098 | 0.087 | 0173 | 0.098 | 0.043
(3.2 x 2.5) 22) | @4 | @5 | (1.1)
o H 0.197 x 0.098 0.138 | 0.248 0.098 | 0.055
(5.0 x 2.5) 35 | 63 | @5 | 1.4)
3A 0.252 x 0.126 0.181 0.315 0.126 | 0.067
(6.4%3.2) 46) | 80 | (32 | (1.7
9-2 Reflow Soldering Dimensions in inches (mm)
B Type Style Resistor Size A B Cc D
<D~ A > 1E 0.039 x 0.020 0.020 | 0.051 0.012 | 0.016
ro-osooooes : (1.0 x 0.5) ©05) | (1.3 | (03) | (0.4)
] ] —T 14 0.063 x 0.031 0.039 | 0.079 0.024 | 0.020
! L (1.6 x 0.8) 1.0 | @0 | (06 | (05
! : _l 2 A 0.079 x 0.049 0.051 0.098 0.041 0.024
: ! (2.0 x 1.25) 13) | @5 | (1.05 | (0.6)
e e - - ! 0.126 x 0.063 0.087 | 0.157 0.055 | 0.035
— . SR73 | 2B (32x1.6) 22) | @0 | (14 | 09)
|| Soldering Pad o E 0.126x0.098 | 0087 | 0157 | 0.091 | 0.035
| ! Chip Resistor (3.2 x2.5) (22) | (4.0) (2.3) | (0.9)
o H 0.197 x 0.098 0.138 | 0.248 0.091 0.055
(5.0 x 2.5) 35 | 63 | @3 | (1.4)
3A 0.252 x 0.126 0.181 0.315 0.118 0.067
(6.4%3.2) 46) | 80 | (30) | (1.7
10. Taping
10-1 Taped Configuration Dimensions in inches (mm)
End tape Leader tape
l<(Empty)->| j«— (Empty) —>t<— (Top tape) —»

0000000000000000000000000000000\\0000000000000000\ \PO0000000

000¥%BYrE2RE 822 0K 000 —

l«———| 7.87 (200) min. l< 1.96 (50) min.>le«— 15.75 —>
(400) min. PAGE 6 OF 8
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SS-239 R4

10-2 Dimensions of
Punched Paper Tape

155" o Carrier Tape

TS antnD . |

Y9}
_ N~
\ _\_L i i
RIS )
(TP) TH T1
TH P1 "2.6 4.0:0.1' Direction of feed'

(Notes) Dotted lines are applicable to only "TP" and "TB."

Component Size (mm) . Quantity/ Taping (mm)
Carrier Reel
Type Tape Reel Size
L w T P (Pieces) A B w P1 T
1E 1 0.5 0.35 TP 10000 1.1520.1 0.65:0.1 8.00.2 2:0.05 0.45+0.2/-0 178
TP 10000 1.920.1 1.10.1 8.0:0.2 2+0.05 0.6+0.2/-0 178
14 1.6 0.8 0.45 ™ 5000 1.920.1 1.120.08 8.0:0.2 4.00.1 0.6+0.2/-0 178
TDD 10000 1.920.1 1.120.1 8.0:0.2 4.00.1 0.6+0.2/-0 255
TP 10000 2.4+0.2 1.65+0.2 8.0+0.2 2+0.05 0.75+0.2/-0 178
™ 5000 2.40.2 1.6520.2 8.0:0.2 4.00.1 0.75+0.2/-0 178
2A 2 1.25 0.5 TE 4000 2.4+0.2 1.6+0.2 8.0+0.2 4.0+0.1 0.9+0.1 178
TDD 10000 2.4:0.1 1.6520.1 8.0:0.2 4.00.1 0.75+0.2/-0 255
TED 10000 2.4:0.2 1.45:0.15 8.0:0.2 4.0£0.1 0.65:0.1 255
TD 5000 3.5+0.2 2+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
SR73 o8 a0 16 06 TE 4000 3.5:0.2 1.920.2 8.0:0.2 4.00.1 1.0£0.1 178
TDD 10000 3.5+0.1 1.9+0.1 8.0+0.2 4.0+0.1 0.75+0.2/-0 255
TED 10000 3.5:0.1 1.920.2 8.0:0.2 4.00.1 1.00.1 255
D 5000 3.5:0.2 2.85:0.2 8.0:0.2 4.0£0.1 0.75+0.2/-0 178
oE a0 06 06 TE 4000 3.5:0.2 2.85:0.2 8.0:0.2 4.00.1 1.0£0.15 178
TDD 10000 3.5:0.1 2.8+0.1 8.0:0.2 4.00.1 0.75+0.2/-0 255
TED 10000 3.6+0.15 2.9+0.15 8.0+0.2 4.0+0.1 1.0+0.1 255
oH 5 o5 06 TE 4000 5.35:0.2 2.9:0.2 12.020.1 4.00.1 1.020.15 178
TED 10000 5.4+0.2 2.9+0.2 12.0+0.1 4.0+0.1 0.85+0.1 255
A 63 a1 06 TE 4000 6.65:0.2 3.4420.2 12.020.1 4.00.1 1.020.15 178
TED 10000 6.9:0.2 3.6:0.2 12.0£0.1 4.0£0.1 0.85:0.1 255
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SS-239 R4
11-5 Dimensions of Reel Dimensions in inches (mm)
W Size ga max.
t Code 7" 10" ob w t oc od e
A 3 L 1H (0201)
?lb <>?_ _?<> 1E (0402) 3150 | 0.394 1063 | 118
b L 2 (80 +2.0)| (10 1.0) (27 +2.0)|(3.0 = 0.5)
<+ A\ 1J (0603)
\ Ij 2 A (0805) | 7008 |10.039 059 0.512
inl ! 2B (1 206) (178) | (255) (1.5+0.05) | (13+£0.5)
2E (1210) 2362 | 0551 827 | 079
2 H (2010) (60+2.0)[ (14 +1.0) (21 £2.0)|(2.0 £ 0.5)
@c - od [ 3A(2512)

Quantity per reel or reel size are requested to designate at the time of ordering.
Contents on label:

(1) Article number (SR73K2ATD J) (4) Customer’s code number (subject to change)
(2) Quantity (5) Production lot number
(3) Nominal Resistance and the (6) Manufacturer's name

chip marking [Ex: 0.2 Q (R20)]

10. Packing
Lot number (8 digits)
89 12 3001
Production Date Additional
year, month day number

41~52 January 2006 ~ December 2006
53~64 January 2007 ~ December 2007

11. Packaging Method

Size TE 7" Embossed | TP 7" Punched TD Punched |TED 10" Embossed|TDD 10" Punched
Code Plastic Paper Paper Plastic Paper
1 E (0402) T 10,000 R T T
1J (0603) — 10,000 5,000 — 10,000
2 A (0805) 4,000 10,000 5,000 10,000 10,000
2 B (1206) 4,000 — 5,000 10,000 10,000
2 E (1210) 4,000 — 5,000 10,000 10,000
2 H (2010) 4,000 — — 10,000 —
3 A (2512) 4,000 — — 10,000 —
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Thin Film Chip Resistors NTR Series
FEATURES r~
* PRECISE TOLERANCE AND TEMPERATURE COEFFICIENT ROHS %@ ’%

® EIA STANDARD CASE SIZES (0402 ~ 2512)
® LOW NOISE, THIN FILM (NiCr) CONSTRUCTION

°* REFLOW SOLDERABLE (Pb FREE TERMINATION FINISH)

Compliant

*See Part Number System for Details

=

=
P
&

>

%

q Max.*1 | Max.*2 Resistance Temperature | Resistance :
Type gllz'z Pove\‘/;a;g%mg Working | Overload Tolerance Coefficient Range R\e/:ltfgsce
Voltage | Voltage (Code) (ppm/°C) (Q)
+0.01% (T) +5 50 ~ 2KQ
+0.01% (T), £0.05% (A), +0.1% (B),
+0.25% (C), £0.5% (D) 10,215 | 50~ 12KQ
NTRO4 |0402| 1/16 (0.063)W | 25V 50V
+0.01% (T), £0.05% (A), +25, +50 50 ~ 12KQ
£0.1% (B), £0.25% (C), +0.5% (D), £1% (F) | %25, +50 10 ~ 100KQ
+0.01% (T) +5 50 ~ 8KQ
+0.01% (T), £0.05% (A), +0.1% (B),
£0.25% (C). £0.5% (D) +10, 15 | 25 ~ 100KQ
NTRO06 | 0603 | 1/16 (0.063)W 50V 100V +0.01% (T) +25, +50 25 ~ 100KQ
£0.05% (A) +25, 50 | 4.7 ~ 150KQ
+0.1% (B), +0.25 (C), 0.5 (D), +1% (F) +25, 50 | 4.7 ~ 402KQ
+0.25 (C), 20.5 (D), 1% (F) +25, +50 2.0 ~ 4.6Q
+0.01% (T) +5 50 ~ 16KQ
+0.01% (T), £0.05% (A), +0.1% (B),
£0.25% (C). £0.5% (D) +10, 15 | 25 ~ 200KQ
NTR10 [0805| 1/10 (0.10) W | 100V 200V +0.01% (T) +25, +50 25 ~ 200KQ
£0.05 (A) +25, 50 | 4.7 ~ 500KQ
+0.1% (B), +0.25 (C), 0.5 (D), +1% (F) +25, +50 4.7 ~1MQ
+0.25 (C), 20.5 (D), 1% (F) +25, +50 1~ 4.6Q
+0.01% (T) +5 50 ~30KQ
+0.01% (T), £0.05% (A), +0.1% (B), _
£0.25% (C), +0.5% (D) £10,+15 | 25~ 500KQ | - o) ¢ E g6
+0.01% (T) +25, £50 | 25 ~ 500KQ
NTR12|1206| 1/8 (0.125) W | 150V 300V +0.05% (A) +25, +50 4.7 ~1MQ
+25, +50 4.7 ~ 1MQ
£0.1% (B), £0.25% (C), £0.5% (D), +1% (F) ——2™
+25, +50 1.0 ~ 1IMQ
1.0 ~ 4.6Q
+0.25% (C), £0.5% (D), 1% (F) +25, +50 1IMQ ~ 2MO
+0.01% (T) +5 50 ~ 30KQ
+0.01% (T), £0.05% (A), 0.1% (B), ~
20.25% (C), £0.5% (D) +10, 15 | 250 ~ 500KQ
NTR25 [2010| 1/4 (0.25)W | 150V | 300V =0.01% (T) 25,50 | 250 ~ 500KQ
£0.05% (A) +25, +50 4.7 ~1MQ
+0.1% (B), +0.25% (C), +0.5% (D), 1% (F) | 25, +50 4.7 ~1MQ
o o o 1.0 ~ 4.6Q
+0.25% (C), £0.5% (D), +1% (F) +25, +50 1IMQ ~ MO
+0.01% (T) +5 50 ~ 50KQ
+0.01% (T), £0.05% (A), 0.1% (B), ~
£0.25% (C). 20.5% (D) +10, 15 | 25 ~ 500KQ
NTR50|2512| 1/2(0.500)W | 150v | 300V =0.01% (T +25,50 | 25 ~ 500KQ
+0.05 (A) +25, +50 4.7 ~1MQ
+0.1% (B),+0.25% (C), +0.5% (D), +1% (F) |  +25, +50 4.7 ~ 1MQ
o 0 o 1.0 ~ 4.6Q
+0.25% (C), £0.5% (D), +1% (F) +25, +50 1MQ ~ MO

Ne
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Thin Film Chip Resistors NTR Series

Note *1 - Maximum allowable continuous Working Voltage Note *2 - Maximum Overload Voltage for all
for all resistors is the lower of the two values: resistors is the lower of the two values:
“Maximum Working Voltage” as specified above "Maximum Overload Voltage” as specified above
or or
\/ Power rating (Watts) x Resistance (Ohms) 2x \/ Power rating (Watts) x Resistance (Ohms)

Power Derating Curve: For operation above 70°C, power rating

TYPICAL NOISE CHARACTERISTICS must be derated according to the following chart:
Resistance Case Size 100 |\
Value (Q) | 0603 0805 1206 80 N
1-9 -95dB | -95dB | -950B \
10 ~ 49 -85dB | -85dB | -85dB 60
50 ~ 99 -85dB | -85dB | -850B \

100 ~ 4.99K | -100dB -100dB -105dB
5K ~19.9K | -100dB -100dB -100dB
20K ~ 1M -90dB -100dB -100dB

AN

N
| AN

0 20 40 60 70 80 100 120 140 155
Temperature °C

(]
o

N
o

Percentage of Power Rating
B
o

|
|
|
|
i N\
|
!

ENVIRONMENTAL CHARACTERISTICS

ltem Specification Test Method

Temperature Coefficient of MIL-STD-202, Method 304

As specificied

Resistance +25/-55/+25/+155/+25°C
) JIS-C-5205-5.5
O,
Short Time Overload = (0.5% + 0.05Q) RCWV*2.5 or Max. Overloading Voltage for 5 seconds
Dielectric Withstanding by Tvpe MIL-STD-202F, Method 301
Voltage v yp Apply Max Overlad Voltage for 1 minute

Insulation Resistance >1000MW ,\,‘{I\Ipr-s :%02\%(':; :\gﬂh%?nﬁsj

Thermal Shock + (0.5% + 0.05Q) MIL-STD-202F, Method 107G

-55°C ~ +155°C, 100 cycles
MIL-STD-202F, Method 108A
Load Life + (0.5% + 0.05Q) RCWV +70°C, 1.5 hours ON, 0.5 hours OFF
Total 1000 ~ 1048 hours
MIL-STD-202F, Method 103B
Humidity (Steady State) + (0.5% + 0.05Q) +40°C, 90 ~ 95% RH, RCWV 1.5 hours ON, 0.5 hours OFF,
Total 1000 ~ 1048 hours
JIS-C-5205-7.2
96 hours @ +155°C without load
JIS-C-5205-7.1
1 hour, -65°C followed by 45 minutes of RCWV
JIS-C-5205-6.1.4
Bending Amplitude 3mm for 10 seconds
MIL-STD-202F, Method 208H
235°C £ 5°C, 2.0 + 0.5 sec.
MIL-STD-202F, Method 208H
260°C + 5°C,10 + 1 sec.

Resistance to Dry Heat + (0.5% + 0.05Q)

Low Temperature Operation| = (0.5% + 0.05Q2)

Bending Strength + (0.5% + 0.05Q)

Solderability 90% min. coverage

Resistance to Solder Heat + (0.5% + 0.05Q)

®
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Thin Film Chip Resistors NTR Series

STANDARD E-24, E-96 VALUES AND 0603 RESISTANCE CODES

E-24 E-96

Value Value | Code Value | Code Value | Code Value | Code

100 100 01 102 02 105 03 107 04

110 110 05 113 06 115 07 118 08

120 121 09 124 10 127 11 130 12

130 133 13 137 14 140 15 143 16

150 147 17 150 18 154 19 158 20

160 162 21 165 22 169 23 174 24

180 178 25 182 26 187 27 191 28

200 196 29 200 30 205 31 210 32

220 215 33 221 34 226 35 232 36

240 237 37 243 38 249 39 255 40

270 261 41 267 42 274 43 280 44

300 287 45 294 46 301 47 309 48

330 316 49 324 50 332 51 340 52

360 348 53 357 54 365 55 374 56

390 383 57 392 58 402 59 412 60

430 422 61 432 62 442 63 453 64

470 464 65 475 66 487 67 499 68

510 511 69 523 70 536 71 549 72

560 562 73 576 74 590 75 604 76

620 619 77 634 78 649 79 665 80

680 681 81 698 82 715 83 732 84

750 750 85 768 86 787 87 806 88

820 825 89 845 90 866 91 887 92

910 909 93 931 94 953 95 976 96

MULTIPLIER CODE

1. No marking on 0402 case size. Code AlBblCIDA[E[F|G|H[X][Y]Z
2. Marking for 0603 case size: Multiplier| 10°| 10"| 10?| 10°| 10%| 10°| 10°| 107 | 10| 102| 10°

E-24 values and E-96 Series - + 1% (F), + 0.5% (D), + 0.25% (C). + 0.1% (B) tolerances

CODING FORMULA Example: 10.2kQ = 102 x 102 Q = 02C MARKING EXAMPLES
XX X 02 C 10Q = 01X
D 3320=332x10" = 51X 7.5k Q = 85B
Multiplier Code ’ - 51 X X - 150k Q = 18D
L—Resistance Code 1 MegQ =01E

3. Marking for 0805, 1206, 2010 and 2512 case sizes:

E-24 and E-96 series - +1%(F), £0.5% (D), £0.25%(C), +0.1% (B) tolerances
4 DIGIT MARKING SYSTEM - First 3 digits are the significant figures, the 4th digit is the mulitplier. "R"= decimal point.

Examples: OR10 = 0.10 ohms, 1R00 = 1.0 ohms, 22R1=22.1 ohms, 3320= 332 ohms, 4751=4.75K ohms,
1132=11.3K ohms, 6493=649K ohms

PART NUMBER SYSTEM
NTR 10 B 1003 C TR F

RoHS compliant
—Tape & Reel Packaging
Temperature Coefficient Code:
S = +5ppm, B = +10ppm, N = £15ppm, C = +25ppm, D = +50ppm
Resistance Code: First 3 digits are significant figures (both E-24
and E-96 values), 4th digit is the multiplier, “R”
indicates a decimal point.
— Tolerance Code: T = 0.01%, A =0.05%, B=+0.1%, C=+0.25%,D =+ 0.5%, F=+ 1%
— Power Rating Code
— Series

Ne

NIC COMPONENTS CORP. www.niccomp.com | www.lowESR.com | www.RFpassives.com | www.SMTmagnetics.com

15



16

Thin Film Chip Resistors

NTR Series

DIMENSIONS (mm)

Epoxy Coatin

TAPING SPECIFICATIONS
(1) Availability

Type Power Rating EIA Size L W H T t
NTR04 1/16W 0402 1.0+0.05 0.5 +0.05 0.30 +0.05 0.2 +0.10 0.20 +0.10
NTR06 1/16W 0603 1.55 +0.10 0.8+0.10 0.45+0.10 0.3+0.20 0.30 £0.20
NTR10 1/10W 0805 2.0+0.15 1.25+0.15 0.55 +0.10 0.3+0.20 0.40 +0.25
NTR12 1/8W 1206 3.05 +0.10 1.5+0.10 0.55+0.10 0.42+0.20 0.35 +0.25
NTR25 1/4W 2010 4.9+0.15 2.4+0.15 0.55 +0.10 0.6 +0.30 0.50 +0.25
NTR50 1/2W 2512 6.3+0.15 3.1+0.15 0.55 +0.10 0.6 £0.30 0.50 +0.25

NiCr Resistive Protective
Element
w\
3 100%8Sn Finish
<~ v Ni Barrier
unit:m/m
NiCr Conductor

Alumina Ceramic Substrate

Type Power EIA Carrier Tape Q'ty per Reel

Rating Size Fig Material Width(mm) (pcs)

NTRO04 1/16W 0402 A Paper 8 10,000

NTRO06 1/16W 0603 A Paper 8 5,000

NTR10 1/10W 0805 A Paper 8 5,000

NTR12 1/8W 1206 A Paper 8 5,000

NTR25 1/4W 2010 B Plastic 12 4,000

NTR50 1/2W 2512 B Plastic 12 4,000

®
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Thin Film Chip Resistors NTR Series
(2) PAPER TAPE DIMENSIONS (mm)

Type | EIA Size A B D E F P, P, P, W T
NTRO4 | 0402 | 0.670.03 | 1.15+0.03 2.0+ 0.05 0.40 + 0.03
NTRO6 | 0603 | 1.100.05 | 1.90+0.05 0.60 + 0.03

1.55 +0.03| 1.75 + 0.05|3.50 + 0.05| 4.0 + 0.10 2.0+0.05 8.0 + 0.1
NTR10 | 0805 | 1.60+0.05 | 2.37 +0.05 4.0+ 0.05
0.75 + 0.05
NTR12 | 1206 | 2.00+0.05 | 3.55+0.05
!
1
kil
Cover tape J_ Ew
| B _‘_ l
Ky
T
(2) PLASTIC EMBOSSED TAPE DIMENSIONS (mm)
FIG.B
Type | EIA Size A B D E F P, P, P, w T
NTR25 | 2010 | 2.85+0.10 | 5.45 +0.10
1.50 £0.10{ 1.75 £0.10| 5.50 +0.05 | 4.0 +0.05 | 4.0 +0.10 |2.0 +0.05| 12.0 +0.1| 0.85x0.10
NTR50 | 2512 | 3.40+0.10 | 6.65+0.10
11.4 + 1.0 (0402 ~ 1206)
|<_W‘16.4i1.0 (2010 ~ 2512)
FIG.B
’4— P, —>| 5
| .
Sl :
R Bl ® A Vsl TT S
Cover tape | D—" | |‘— _i_ Fw «
_— — — | — | PE—
EE ! Bt i =
- - == . | r— %
A
«— P, —> <_W
2 9.0 + 0.5 (0402 ~ 1206)
14 + 0.5 (2010 ~ 2512)
PEAK REFLOW
LAND PATTERN DIMENSIONS (mm) SOLDERING CONDITIONS
2 %00 260°C
Type Size A B N — < 10Sec. __ _ _ _ |

NTRO4 | 0402 0.5 0.50 0.60 = 0.2 250 oS

NTRO6 | 0603 0.8 0.70 09002 / \/1 ~ 5°C/Sec.

NTR10 | 0805 1.0 1.00 135+02 200 1 ~ 5°C/Sec.

NTR12 | 1206 2.0 1.15 17002

NTR25 | 2010 3.6 1.40 240 = 0.2

NTR50 | 2512 4.9 1.60 3.00+0.2 150 | |

[ |
100 — fe—— 120 Sec. —»!
| |
C
50 |7 1 ~ 9°C/Sec.
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Panasonic

Precision Thick Film Chip Resistors

Precision Thick Film Chip Resistors
ERJ G: 0201
ERJ R: 0402, 0603, 0805
ERJ E : 0603, 0805, 1206,
1210, 1812, 2010, 2512

Type: ERJ 1G
ERJ 2R, 3R, 6R
ERJ 3E, 6E, 8E, 14, 12, 1T

B Features

® Small size and lightweight
For PCB size reduction and lightweight products

@ High reliability
Metal glaze thick film resistive element and three
layered electrode results in high reliability.

@® Matching with placement machines
Bulk, Taping and magazine packagings for
automatic placement machines

@ Solderability
Suitable for both reflow soldering and flow soldering

M Explanation of Part Numbers
® ERJ2R, 3R, 6R Series, £0.5 % type

o @ = [

@® Low Resistance Tolerance
ERJ1G, 2R, 3E, 6E, 8E, 14, 12, 1T Series ... 1%
ERJ2R, 3R, 6R Series ...........cccoeiiiiiiinnn. +0.5%
@ Reference Standards
IEC 60115-8, JIS C 5201-8

11 12

&) [8] [ [3]

@@ﬁ@éiz

» —

Product Code Size, Power Rating T.C.R. Marking Resistance Tolerance Packaging Methods
Thick Film Type: inches| Power R.| | Code T.CR. Code Tolerance Code Packaging
Chip Resistors 2R 0402 | 0.063 W Y +50 x10%/°C(ppm/°C) D +0.5% X Punched Carrier Taping
3R : 0603 | 0.063 W (2R) 2 mm pitch (2R)
6R:0805| 0.1W g | 90 x10%/°C(ppm/°C) v Punched Carrier Taping
(3R, 6R) (3R, 6R)
K +100 x10°%°C(ppm/°C)
(2R) Resistance Value
£ +100 x10°%°C(ppm/°C) The first two or three digits are significant figures of resistance
(3R, 6R) and the last one denotes number of zeros following.

Example: 103—10 kQ
100210 kQ

Rev.2/04

Design and specifications are each subject to change without notice.

Ask factory for the current technical specifications before purchase and/or use.

Should a safety concern arise regarding this product, please be sure to contact us immediately.



Panasonic Precision Thick Film Chip Resistors

® ERJ1G Series, =1 % type

® [ )0 e [ 7 0] o) [o] (2] [el
\ ‘\ ‘\ ‘!—‘ !—‘

Product Code Size, Power Rating Resistance Tolerance Resistance Value Packaging Methods

Thick Film Type :inches| Power R. Code | Tolerance The first two or three digits are significant| | Code Packaging

Chip Resistors 1GE : 0201 0.05 W F +1% figures of resistance and the last one Pressed Carrier Taping
denotes number of zeros following. C 2 mm pitch, 15000 pcs.

® ERJ2R, 3E, 6E, 8E, 14, 12, 1T Series, =1 % type

) (5] 3] 3] [¢] ) [F) (4] [o] [o] [3] ¥

Product Code Size, Power Rating Marking Resistance Tolerance] Packaging Methods
Thick Film Type: inches| Power R. Code Marking Code | Tolerance Code Packaging
Chip Resistors 2R :0402| 0.063W K No marking F 1% X Punched Carrier Taping
3E:0603| 0.1W (2R, 3E) 2 mm pitch (2R)
6E : 0805 | 0.125 W N 4 digit marking v Punched Carrier Taping
8E:1206| 0.25W (6E, 8E, 14, 12, 1T) (3E, 6E, 8E)
14:1210| 0.25W s 4 digit marking Embossed Carrier Taping
2. 1812] o0sW [12(2010 inches)] U |14, 12,17)
12:2010 0.5W
1T : 2512 TW Resistance Value
The first three digits are significant figures of resistance
and the 4th one denotes number of zeros following.
H Construction B Dimensions in mm (not to scale)
L
Protective coating a
W
Alumina substrate
Electrode (Inner)
t
b
( Type ) Dimensions (mm) h[ﬂ;i/sw%(()\g/eggm])
inches qg pes.
Electrode L w a b !
(Between) (EOF;‘E)::LI.(); 0.60%003| 0.30%003| 0.10=005| 0, 15005 | 0,23+003 0.15
(Eoi\(l)zz)RD 1 .OO:D 05 0.5010 05 0.2010 10 0.2510 05 0.3510 05 08
(EORG\(])%)RD 1.601015 OgOtgag 0.301020 0.301015 0.451010 2
Thick film
resistive element Electrode (Outer) ROER | 2.000%| 1.25:070| 0.400%| 0,400 | 0.6007 | 4
ooy | 1.60070| 080742 | 0.300 | 0.30:0°% | 0.45:0 0 2
(EOR8‘(])65)EN 2.0010 20 1 .2510 10 0.4010 20 0.4010 20 0.6010 10 4
aaoey " | 3.20:8%| 1.60°4% | 0.500% | 0.50=0% [ 0600 | 10
(EJ_FE‘}_%)?N 3_20:0.20 2.5010.20 Ol5010.20 Ol5010.20 0_60:0.10 16
(EJ_R8‘1:IQ§N 4.5010 20 3.2010 20 0.5010 20 0.5010 20 0.6010 10 27
(Ez%‘i](-)§s 5.001:0.20 2.501:0.20 0.601:0.20 0.601:0.20 0.601:0.10 27
(EZ%‘%_:IZ-)I—N 6_40:0.20 3_20:0.20 Ol6510.20 OlGOxO.ZO 0_60:0.10 45

Design and specifications are each subject to change without notice.  Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.



Panasonic

Precision Thick Film Chip Resistors

M Ratings
<+0.5 %>
; Limiting Element ; i Resistance T.C.R. Category Temperature
Type Power Rating Vel eg(Maxim o Maximum Overload| Resistance RANGES [x10%C Range (Operating
(inches) | at 70°C (W) 9 v Voltage® (V) | Tol (%) % : Temperalure Range)
RCWV)! (V) Oltage olerance (7 Q (ppm/°C)] o
ERJ2RH 100 to 100 K _
10t097.6
'(50%%?'( 0.063 50 100 0.5 102 k10 1 M =100 55 to +125
(E24, E96)
ERJ3RB 100 to 100 K
(0603) 0.063 50 100 +0.5 (E24, £96) +50 -55 to +125
10 t0 97.6
'(E()Féf)?ég“f 0.063 50 100 +0.5 102 k to 1M +100 -55 to +125
(E24, E96)
ERJ6RB 100 to 100 K
10t097.6
%%%%RE 0.1 150 200 +0.5 102 k to 1M +100 -55 to +125
(0805) (E24, E96)
<t1 %>
- e , - 7 Calegory Temperat
Type Power Rating Vg\rgtlgg(l\ﬁfxﬁnrﬁﬂaq Maximum Overload| Resistance R%S;itsgg ¢ [Ji%’ésit) g2 Opding
(inches) | at 70 °C (W) g Voltage® (V) | Tol (%) : Temperalure Range)
RCWV)“) (v) oltage olerance (7 (Q) (ppm/ C)] °
ERJ1G 10to 1M
(0201) 0.05 15 30 +1 (E24. E96) £200 55 to +125
ERJ2RK 10to 1M
(0402) 0.063 50 100 +1 (E24. E96) £100 55 to +125
ERJ3EK 10to 1M
(0603) 0.1 50 100 +1 (E24. E96) £100 55 to +155
ERJGEN 10t0 2.2 M
(0805) 0.125 150 200 +1 (E24. E96) £100 55 to +155
ERJSEN 10t0 2.2 M
(1206) 0.25 200 400 +1 (E24. E96) £100 55 to +155
ERJ14N 10to 1M
(1210) 0.25 200 400 +1 (E24. E96) £100 55 to +125
ERJ12N 10to 1M
(1812) 05 200 400 +1 (E24. E96) £100 55 to +125
ERJ12S 10to 1M
ek 1 200 400 +1 (E24° Eot) £100 | 55 to +125
(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV:\/Power Rating x Resistance Values, or Limiting Element Voltage

(max. RCWV) listed above, whichever less.

@

whichever less.

Power Derating Curve
For resistors operated in ambient temperatures above
70 °C, power rating shall be derated in accordance
with the right figure.

Overload (Short-time Overload) Test Voltage (SOTV) shall be determined from SOTV=2.5 x Power Rating or max. Overload Voltage listed above

55°C o
100 1+ 7O§
g or \\
T 60 N
3 | \ 3E, 6E, 8E
5 40 N\
£ ! 1G, 2R, 3R, 6R \
& 20| 14,12, 1T
oL | [aeso) N&C
Y60 40 20 0 20 40 60 80 100 120 140 160 180

Ambient Temperature (°C)

Design and specifications are each subject to change without notice.

Should a safety concern arise regarding this product, please be sure to contact us immediately.

Ask factory for the current technical specifications before purchase and/or use.
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Precision Thick Film Chip Resistors

M Packaging Methods (Taping)

@ Standard Quantity

Type Kind of Taping Pitch (P1) Quantity
ERJ1G Pressed Carrier Taping 5 15000 pcs./reel
mm
ERJ2RH, ERJ2RK 10000 pcs./reel
ERJ3R[], ERJ3EK . ]
Punched Carrier Taping
ERJ6R[ ], ERJ6EN
ERJBEN 5000 pcs./reel
ERJ14N 4 mm
ERJ12N . )
Embossed Carrier Taping
ERJ12S
ERJITN 4000 pcs./reel
@ Carrier Tape (Unit : mm)
Pressed Carrier ~ Punched Carrier ~ Embossed Carrier Do P P2 Po
] & N Y — T
7 7, [ et 1 e £ /4 s
) ] i o[} Hel £ el al el
- E \ ..... I DA R IL\I\ \
LT T T A P1 i(2 mm pitch)
¢D1(Only Emboss)
Type A B W F E P, P, P, #D, T oD,
ERJ1G 0.38%00 0.68+00° 0.42#005 -
2_0010.10
ERJ2RH, ERJ2RK | 0.70%0 1.20=0% 0.52#00 -
ERJSRL], ERISEK| 11007 | 1.907° | 8000 | 0, 0.70:0% -
ERJ6R[], ERJ6EN| 1.65:0'° 2.50#020 -
0_8410.05
ERJSEN 2.00=0-1 3.60%00 1.75%010 2.00=008 4.00%01° | 1.50:g° -
ERJ14N 2.80:0% | 3.50:0% | 8.00:0% 4.00:010 1.0
ERJ12N 3.50%020 4.80#020
1_0010.10
ERJ12S 2.80=020 5.30%020 | 12,00=0%0 | 5502020 1.5 min.
ERJITN 3.60:0%0 6.90:020
® Taping Reel (Unit : mm)
Type oA ¢B ¢C W T
T ERJIG
| 0 ERJ2RH, ERJ2RK
ERJ3R[], ERJ3EK o o
| ERJ6R[], ERJGEN 9.0 114
B , g ERJSEN 180.0%%, | 60 min. | 13.0:1°
= ERJ14N
ERJ12N
ERJ12S 13.0510 | 15.4#20
oA W] ERJITN

Design and specifications are each subject to change without notice.

Should a safety concern arise regarding this product, please be sure to contact us immediately.

Ask factory for the current technical specifications before purchase and/or use.



Panasonic Precision Thick Film Chip Resistors

B Recommended Land Pattern

In the case of flow soldering, the land width must be smaller than the Chip Resistor width to control the solder amount
properly. Generally, the land width should be 0.7 to 0.8 times (W) of the width of chip resistor. In the case of reflow soldering,
solder amount can be adjusted, therefor the land width should be set to 1.0 to 1.3 times chip resistor width (W).

Type (inches) Dimensigns (mm)

Chip Resistor a C

/ NN ERJ1G (0201) | 0.3t0 0.4 | 0.8t0 0.9 |0.25t0 0.35
! ! ERJ2R (0402) [0.5t0 0.6/ 1.4 to 1.6/0.4 to 0.6

! ! © ERJ3R, 3EK (0603) [0.7t0 0.9] 2t0 2.2 | 0.8 to0 1
NSRS ERJ6R, 6EN (0805) | 1to 1.4 [ 3.2t0 3.8[/0.9t0 1.4
a ERJBEN (1206) | 2t0 2.4 | 44t05 [1.2t0 1.8
ERJ14N (1210) [ 2t0 24 | 44t05 |[1.810 2.8

b ERJ12N (1812) [3.3t0 3.7 5.7 t0 6.5[2.3 t0 3.5
ERJ12S (2010) | 3.6to 4 | 6.2t0 7 [1.810 2.8

ERJ1ITN (2512) | 5t0 5.4 [ 7.6t0 8.6[2.3t0 3.5

B Recommended Soldering Conditions
Recommendations and precautions are described below.

@® Recommended soldering conditions for reflow

-Reflow soldering shall be two times maximum. _

-Please contact us for additional information when you For solder (Example : Sn/Pb)

use in conditions other than those specified. Temperature Time
-Please measure temperature of terminations and study : 5 S

solderability every kind of solder and board, before actual Preheating 140°Ct0 160°C| 60st0120s
use. Main heating Above 200 °C 30sto40s

Peak 235+ 5°C max. 10 s

g Preheating For lead-free solder (Example : Sn/Ag/Cu)

5 Temperature Time

g Heating Preheating 150°Cto180°C| 60sto120s

C Main heating Above 230 °C 30sto40s

Peak max. 260 °C max. 10 s
Time
@® Recommended soldering conditions for flow
For solder For lead-free solder
Temperature Time Temperature Time

Preheating 140 °C to 160 °C 60sto 120 s 150 °C to 180 °C 60sto 120 s
Soldering 245+5 °C 20st030s max. 260 °C max. 10 s

/A Safety Precautions

The following are precautions for individual products. Please also refer to the precautions common to Fixed Resistors
shown on page ER3 of this catalog.

1. Take measures against mechanical stress during and after mounting of Precision Thick Film Chip Resistors (hereafter
called the Resistors) so as not to damage their electrodes and protective coatings.

2. If a transient load (heavy load in a short time) like a pulse is expected to be applied, check and evaluate the performance
of the Resistors when installed in your products before use.

Never exceed the rated power. Otherwise, the performance and/or reliability of the Resistors may be impaired.

3. Do not use halogen-based or other high-activity flux. Otherwise, the residue may impair the Resistors' performance
and/or reliability.

4. When soldering with a soldering iron, never touch the Resistors' bodies with the tip of the soldering iron. When using a
soldering iron with a high temperature tip, finish the soldering as quickly as possible (within three seconds at 350 °C
max.).

5. As the amount of applied solder becomes larger, the mechanical stress applied to the Resistors increases, causing
problems such as cracks and faulty characteristics. Avoid applying an excessive amount of solder.

6. Do not apply a shock to the Resistors or pinch them with a hard tool (e.g. pliers and tweezers). Otherwise, the Resistors'
protective coatings and bodies may be chipped, affecting their performance.

7. Avoid excessive bending of printed circuit boards in order to protect the Resistors from abnormal stress.

Design and specifications are each subject to change without notice. ~ Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.



Panasonic

/\ Safety Precautions
(Common precautions for Fixed Resistors)

e When using our products, no matter what sort of equipment they might be used in, be sure confirm
agreement on the specifications with us in advance. The design and specifications in this catalog are subject
to change without prior notice.

¢ Do not use the products beyond the specifications described in this catalog.

e This catalog explains the quality and performance of the products as individual components. Before use, check
and evaluate their operations when installed in your products.

e |nstall the following systems for a failsafe design to ensure safety if these products are to be used in equipment
where a defect in these products may cause the loss of human life or other significant damage, such as damage to
vehicles (automobile, train, vessel), traffic lights, medical equipment, aerospace equipment, electric heating
appliances, combustion/gas equipment, rotating equipment, and disaster/crime prevention equipment.

%k Systems equipped with a protection circuit and a protection device

%k Systems equipped with a redundant circuit or other system to prevent an unsafe status in the event of a single fault

(1) Precautions for use

e These products are designed and manufactured for general purpose and standard use in general electronic

equipment (e.g. AV equipment, home electric appliances, office equipment, information and communication

equipment)

These products are not intended for use in the following special conditions. Before using the products,

carefully check the effects on their quality and performance, and determine whether or not they can be used.

1. In liquid, such as water, oil, chemicals, or organic solvent

. In direct sunlight, outdoors, or in dust

. In salty air or air with a high concentration of corrosive gas, such as Clz, H2S, NHs, SO2, or NO2

. In-an environment where strong static electricity or electromagnetic waves exist

. In-an environment where these products cause dew condensation

. Sealing or coating of these products or a printed circuit board on which these products are mounted, with
resin or other materials

e These products generate Joule heat when energized. Carefully position these products so that their heat will

not affect the other components.

Carefully position these products so that their temperatures will not exceed the category temperature range due

to the effects of neighboring heat-generating components. Do not mount or place heat-generating components

or inflammables, such as vinyl-coated wires, near these products .

e Note that non-cleaning solder, halogen-based highly active flux, or water-soluble flux may deteriorate the
performance or reliability of the products.

e Carefully select a flux cleaning agent for use after soldering. An unsuitable agent may deteriorate the performance
or reliability. In particular, when using water or a water-soluble cleaning agent, be careful not to leave water
residues. Otherwise, the insulation performance may be deteriorated.

°
OO~ wWwN

(2) Precautions for storage
The performance of these products, including the solderability, is guaranteed for a year from the date of arrival

at your company, provided that they remain packed as they were when delivered and stored at a temperature
of 5 °C to 35 °C and a relative humidity of 45 % to 85 %.

Even within the above guarantee periods, do not store these products in the following conditions. Otherwise,
their electrical performance and/or solderability may be deteriorated, and the packaging materials (e.g. taping
materials) may be deformed or deteriorated, resulting in mounting failures.

1. In salty air or in air with a high concentration of corrosive gas, such as Clz, H2S, NHs, SO2, or NO2

2. In direct sunlight

<Package markings>
Package markings include the product number, quantity, and country of origin.
In principle, the country of origin should be indicated in English.

Design and specifications are each subject to change without notice.  Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately.



Panasonic Fixed Metal (Oxide) Film Resistors, Surface Mount Type

Fixed Metal (Oxide) Film Resistors, Surface Mount Type
Tyoe: ERG(X)1TH (1 W)
ERG(X)2H (2 w) EET TV o 8807 o LENT

51 (- 1] 153

LB o iL8AY . = aBay ,
153 753 T53

M Features
@ Non-flammable
@ High Reliability

M Explanation of Part Numbers
1 2 3 4 5 6 7 8 9 10 11
e Rl Ix] [a] v L] [o] [1] [R] [o] [H]
[ [ [ [ L\

Product Code Power Rating Special Feature Resistance Resistance Value Packaging Methods
ERG|Metal Oxide 1 1w y |Surface Mount Tolerance The first two digits are H |Embossed Carrier Taping
Film Resistors 2 oW Type G +2 % significant figures of
- J +5 % resistance and the third
ERX '\R/lgé‘?sltg'rlgn one denotes number of
zeros following. Decimal
Code | Type|Res. Tol] Res. Value Range| | POint is expressed by
Ras 2.7 =2R7.
MH | £5% | 22mQto82mQ
Q
2H | £+ 5% | 22mQ to 82 mQ
1H +2% | 010100820
2 +5%| 010t00.180Q
oH +2% | 010100820
+5%| 010Qt00.180Q
Nil Over than above list

The above example shows a surface mount type metal film resistor, 1 W power rating, resistance value of 1.0 ohms, tolerance +5 %, and
embossed taping.

H Construction H Dimensions in mm (not to scale)
‘,—L_( W
a AT
End cap  Metal (Oxide) film Ceramic core I " | A

Dimensions (mm)

Terminal Insulation Ceramic case Type
conting P L W H A B

ERG(X)1H| 12.572 [9.0£0.5|5.6+0.3|5.0+0.2| 1.5+0.3|3.0+1.0

ERG(X)2H| 15.0*}9 |12.0+£0.5(6.4+0.3|5.8+0.2{1.5+0.3| 4.0+1.0

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
Should a safety concern arise regarding this product, please be sure to contact us immediately. Eeb. 2006
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Fixed Metal (Oxide) Film Resistors, Surface Mount Type

B Ratings
P Dielectri Resistance
ower -ielectric Res. Range ()" TC.R. Standard
T Rating Withstanding Tol 10-6/°C Resi
ype at 70 °C Voltage ol. [x107%/ esistance
™ (%) e (ppm/°C)] Value
(W) (VAC) min. max.
22m 39m +1000
J (+5) 47 m 82 m +500
ERG(X)1H 1 1000 G @2 = E12
+
J («5) 0.1 10k +350
22m 39m +1000
J (+5) 47 m 82m +500
ERG(X)2H 2 1000 ) = E12
+
J (+5) 0.1 10 k +350

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating x Resistance Value.
(2) Resistance tolerance and resistance range is of use besides range listed, please inquire.
(3) As for the low resistance value range, “Q” or “Z” is given to the part number.(Refer to the explanation of part numbers.)

Power Derating Curve 120— T
. . . -55°C 70°C
For resistors operated in ambient temperatures above 100} N
70 °C, power rating shall be derated in accordance & sol! EN
, ) \ o i i N
with the figure on the right. g | | N
4 60 ! N
T | | N
£ 40n ! \\
o | |
20: : N
ol :
60 —40-20 0 20 40 60 80 100 120 140 160 180 200 220 240

Ambient Temperature (°C)

M Packaging Methods
@ Standard Quantity

Type Embossed Carrier Taping
ERG(X)1H 2000 pcs./reel
ERG(X)2H 1000 pcs./reel

@® Embossed Carrier Taping @ Taping Reel
4Do P1 P2 Po Sprocket hole T
I . YwIlnAaldh A & W
I RTOT9 9O
7 7 KA Lz
Al | v
|+ | —
D A . _ m
E-J Comp;rtment L’J Tape running direction s
Chip component | —
Type| W F E A B P4
Dimensions R " +0.
(mm) H 24.0+030| {1 52010| { 75010 6.270%0]13.79%) 8.0 <V_v>
2H ! : : 7.Oi0'20 16.2x020 120:010
Type| P2 Po ¢Do ¢D+ T Type oA ¢B oC W T
Dimensions H 5 72010 Dimensions
(mm) v 2.00%07°4.00%%1°|1.50*3°|1.5 min.m (mm) 1H, 2H | 380*° | 80*? [13.0%'°|25.5%'|29.5+'0

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

Should a safety concern arise regarding this product, please be sure to contact us immediately. Eeb. 2006



Panasonic Fixed Metal (Oxide) Film Resistors, Surface Mount Type

M Recommended Land Pattern

. Dimensions (mm)
Resistor Type
a b c
Py - / - DO ERG(X)1H 3.5t04.0 14.5t015.0 2.8103.3
} 3 o ERG(X)2H 40to 4.5 17.0t0 17.5 31103.6
| a |
[ |
b
B Recommended Soldering Conditions
Recommendations and precautions are described below.
@® Recommended soldering conditions for reflow
- Reflow soldering shall be performed a maximum of
two times.
- Please contact us for additional information when
used in conditions other than those specified. For soldering (Example : Sn/Pb)
- Please measure the temperature of the terminals .
and study every kind of solder and printed circuit Temperature Time
board for solderability before actual use. Preheating 150°Ct0180°C| 60sto120s
Main heating Above 200 °C 30sto40s
Peak———————— Peak 235 °C max. 10's
g Preheating For lead-free soldering (Example : Sn/Ag/Cu)
% Temperature Time
E Heating Preheating 150°Ct0 180°C| 60sto 120s
Main heating Above 230 °C 30sto40s
Peak 255 °C max. 5 s
Time

A\ Safety Precautions

The following are precautions for individual products. Please also refer to the precautions common to Fixed
Resistors shown on page ER3 of this catalog.

1. Transient voltage
If there is a possibility that the transient phenomenon (significantly high voltage applied in a short time) may
occur or that a high voltage pulse may be applied, make sure to evaluate and check the characteristics of
Fixed Metal (Oxide) Film Resistors mounted on your product rather than only depending on the calculated
power limit or steady-state conditions to complete the design or decide to use the resistors.

2. Do not apply excessive tension to the terminals.

Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.

Should a safety concern arise regarding this product, please be sure to contact us immediately. Eeb. 2006
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/\ Safety Precautions
(Common precautions for Fixed Resistors)

e \When using our products, no matter what sort of equipment they might be used for, be sure to make a written
agreement on the specifications with us in advance. The design and specifications in this catalog are subject
to change without prior notice.

¢ Do not use the products beyond the specifications described in this catalog.

e This catalog explains the quality and performance of the products as individual components. Before use, check
and evaluate their operations when installed in your products.

e Install the following systems for a failsafe design to ensure safety if these products are to be used in equipment
where a defect in these products may cause the loss of human life or other significant damage, such as damage to
vehicles (automobile, train, vessel), traffic lights, medical equipment, aerospace equipment, electric heating
appliances, combustion/gas equipment, rotating equipment, and disaster/crime prevention equipment.

% Systems equipped with a protection circuit and a protection device

% Systems equipped with a redundant circuit or other system to prevent an unsafe status in the event of a single fault

(1) Precautions for use

e These products are designed and manufactured for general and standard use in general electronic
equipment (e.g. AV equipment, home electric appliances, office equipment, information and communication
equipment)

e These products are not intended for use in the following special conditions. Before using the products, carefully
check the effects on their quality and performance, and determine whether or not they can be used.

1. In liquid, such as water, oil, chemicals, or organic solvent
2. In direct sunlight, outdoors, or in dust
3. In salty air or air with a high concentration of corrosive gas, such as Clz, H2S, NHs, SOz, or NO:
4. Electric Static Discharge (ESD) Environment
These components are sensitive to static electricity and can be damaged under static shock (ESD).
Please take measures to avoid any of these environments.
Smaller components are more sensitive to ESD environment.
5. Electromagnetic Environment
Avoid any environment where strong electromagnetic waves exist.
6. In an environment where these products cause dew condensation
7. Sealing or coating of these products or a printed circuit board on which these products are mounted, with resin
or other materials

e These products generate Joule heat when energized. Carefully position these products so that their heat will not
affect the other components.

e Carefully position these products so that their temperatures will not exceed the category temperature range due
to the effects of neighboring heat-generating components. Do not mount or place heat-generating components or
inflammables, such as vinyl-coated wires, near these products .

e Note that non-cleaning solder, halogen-based highly active flux, or water-soluble flux may deteriorate the
performance or reliability of the products.

e Carefully select a flux cleaning agent for use after soldering. An unsuitable agent may deteriorate the
performance or reliability. In particular, when using water or a water-soluble cleaning agent, be careful not to leave
water residues. Otherwise, the insulation performance may be deteriorated.

(2) Precautions for storage
The performance of these products, including the solderability, is guaranteed for a year from the date of arrival at your
company, provided that they remain packed as they were when delivered and stored at a temperature of 5 °C to 35 °
C and a relative humidity of 45 % to 85 %.

Even within the above guarantee periods, do not store these products in the following conditions. Otherwise, their
electrical performance and/or solderability may be deteriorated, and the packaging materials (e.g. taping materials)
may be deformed or deteriorated, resulting in mounting failures.

1. In salty air or in air with a high concentration of corrosive gas, such as Clz, H=S, NHs, SOz, or NO=

2. In direct sunlight

<Package markings>
Package markings include the product number, quantity, and country of origin.
In principle, the country of origin should be indicated in English.

Feb. 2006
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Cal-Chip Electronics, Incorporated RN SERIES
Thin Film Chip Resistors
N FEATURES
H S~ a * Surface Mount Devices (SMD)
]j: ><a * Precision Tolerances of +0.5% to +0.1%
b e Temperature Coefficients of +50ppm/°C and +25ppm°C
L~ W> * Precision Performance
\/t’\/ * Space Saving Construction
PERFORMANCE CHARACTERISTICS (Tested per Mil-STD-202) Dimensions in mm
Electrical (Operating Temperature Range -55°C to +155°C)
TYPE Packaging Size POV}’%“F;?“ng Max. ),1‘{aggk'”9 Maxv%gdoad Resisl&nﬂemp. Re%ia%g%nce Tolerance:
+50ppm/°C 100hm - 1M D =+05%
RN10 0805 1/10 @ 70°C 50V 100V +25ppm/°C 1000hm - 100K | C=20.25%, B=£0.1%
+50ppm/°C 100hm - 1M D = +0.5%
RN12 1206 1/8@ 70°C 100v 200V +25ppm/°C 49.90hm - IM | C=%0.25%, B=+0.1%
ENVIRONMENTAL Specification Typical Test Method
Moisture Resistance, Thermal Shock +(0.25%+0.05Q2) <0.1% JISC52027.4
Load Life +(0.5%+0.05€) <0.2% JIS C 5202 7.10
Load Life in Moisture +(0.5%+0.0502) <0.25% JISC 520279
Resistance to Soldering Heat +(0.25%+0.05Q2) <0.05% JIS C 5202 6.4, 260+5°C, 10 sec.
Solderability min. 95% coverage 295% JIS C 5202 6.5
Terminal Strength +(0.2%+0.05€2) <0.05% EIAJ RC-2609A 6.6
Dielectric Withstanding Voltage +(0.25%+0.05€2) <0.05% EIAJ RC-2609A 6.5
Test Voltage: 10@ 150VAC, RN12 @ 300VAC
Short Time Overload +(0.25%+0.0502) <0.05% JISC52027.4
Insulation Resistance 1,000 meg minimum 21,000 meg EIAJ RC-2609A 6.36
MATERIALS
Feature Material Remarks (Reference Only) Glass Coat Substrate
Substrate Alumina Porcelain Purity 96% min. Resistive Film Terminati
Resistive Film Nickel-Chromium Film 20 Microns Thick erminations
Coating Boro-Silicated Acid Lead Glass 20 Microns Thick
Terminations 90/10 Tin-Lead (Electrical Plated) over 3 Microns Thick
Nickel (Electrical Plated) over 3 Microns Thick
AG-PD (Silver-Palladium [Glaze Printed]) 8 Microns Thick
Dimensions in mm
Feature RN10 RN12
L - Body Length .078+.008 (2.00+0.20) .122+.004 (3.10£0.10) - -
W - Body Width 049+.008 (1.25:0.20) 061+.004 (155:0.10) Ordering Information
H - Body Height .018+.004 (0.45£0.10) .021+.004/-,002 (0.55+0.10/-0.05) Example: 0805 1/10 watt .1% 1k
a - Top Termination .016.008 (0.40£0.20) .018+.008 (0.45£0.20) RN 10 B 1001 CT
b - Bottom Termination .012+.008/-.004 (0.30+0.20/-0.10) .012+.008/-.004 (0.30+0.20/-0.10) ‘ ‘
Thin Film Packaging (Tape & Reel)
Notes: 1. Embossed taping available on RN12 only. Wattage Resistance
Tolerance *Note
B= 1%
C=.25%
D = .50%




Cal-Chi P Electronics, Incorporated

RN SERIES

Thin Film Chip Resistors

FEATURES

¢ Surface Mount Devices (SMD)
e Precision Tolerances of +0.5% to +0.1%
e Temperature Coefficients of +50ppm/°C and +25ppm°C

¢ Precision Performance

* Space Saving Construction

PERFORMANCE CHARACTERISTICS (Tested per Mil-STD-202)

Electrical (Operating Temperature Range -55°C to +155°C)

Dimensions in mm

TYPE Packaging Size Power Rating Max. Working Max. Overload | Resistance Temp. Resistance Tolerance"
(Watts) \oltage \oltage Coefficient Range
+50ppm/°C 10Q - 97.6K D =+0.5%
RNO4 0402 1/16 @ 70°C 25V 50V +25ppm/°C 100Q - 100K C=+0.25%, B=+0.1%
+50ppm/°C 10Q - 97.6K D = +0.5%
RNO6 0603 1/16 @ 70°C 50V 100v +25ppm/°C 49.9Q - 360K | C=+0.25%, B=+0.1%
ENVIRONMENTAL Specification Typical Test Method
Moisture Resistance, Thermal Shock +(0.25%+0.05Q2) <0.1% JISC 520274
Load Life +(0.5%+0.05€2) <0.2% JIS C 5202 7.10
Load Life in Moisture +(0.5%+0.0502) <0.25% JISC 520279
Resistance to Soldering Heat +(0.25%+0.05Q2) <0.05% JIS C 5202 6.4, 260+5°C, 10 sec.
Solderability min. 95% coverage 295% JIS C 5202 6.5
Terminal Strength +(0.2%+0.05Q2) <0.05% EIAJ RC-2609A 6.6
Dielectric Withstanding Voltage +(0.25%+0.05€2) <0.05% EIAJ RC-2609A 6.5
Test Voltage: 10@ 150VAC, RN12 @ 300VAC
Short Time Overload +(0.25%+0.0502) <0.05% JISC 5202 7.4
Insulation Resistance 1,000 meg minimum 21,000 meg EIAJ RC-2609A 6.36
MATERIALS
Feature Material Remarks (Reference Only) Glass Coat Substrate
Substrate Alumina Porcelain Purity 96% min. Resistive Film o
Resistive Film Nickel-Chromium Film 20 Microns Thick Terminations
Coating Boro-Silicated Acid Lead Glass 20 Microns Thick

Terminations
Nickel (Elect
AG-PD (Silver-Pall

90/10 Tin-Lead (Electrical Plated) over

rical Plated) over
adium [Glaze Printed])

3 Microns Thick
3 Microns Thick
8 Microns Thick

Dimensions in mm

Feature RNO4 RNO6
L - Body Length 1.00+0.05 1.60+0.20
W - Body Width 0.50+0.05 0.80+0.20
H - Body Height 0.350.05 0.40+-0.10
a - Top Termination 0.20+0.10 0.30+0.20
b - Bottom Termination 0.20£0.10 0.30+-0.20

Notes: 1. Embossed taping avai

lable on RN12 only.

Ordering Information
Example:

R‘N 10 B 1001 CT
Thin Film ‘
Wattage Resistance
Tolerance *Note
B=.1%
C=.25%
D = .50%

0805 1/10 watt .1% 1k

Packaging (Tape & Reel)




Cal-Chi P Electronics, Incorporated

RM SERIES

Thick Film Chip Resistors - RM Series

N

“Fixed Chip Resistors” manufactured for more compact electronic com-
ponents and automatic mounting system.

These Chip Resistors have electrical stability and mechanical stress
due to used reliable metal glazed paste printed on Alumina substrate.
Resistors will reduce your cost and save developmental time.

FEATURES
1. Very small, thin and light weight.

2. Both flow soldering and reflow soldering are applicable.

3. Owing to the reduced lead inductance, the high frequency
characteristic is excellent.

4. Suitable size and packaging for surface mount assembly.

PART NUMBERING

(EX) 0805 1/10 watt 5% 100hm

__RM |} 10 | J | 100 J CT
1 2 3 4 5

1. Code Designation: Thick Film Chip Resistors

2. Dimensions: RM04 1.0x.5mm; RMO06 1.6x.8mm;
RM10 2.0x1.25mm; BRM12 3.2x1.6mm
RM14 3.2x2.65mm; RM20 5.0x2.5mm;
RM25 6.3x3.1mm

3. Resistance Tolerance: F:+1%; J:+5%

4. Nominal Resistance: 5% - 3 Digit
1st 2 significant 3rd
is multiplier (10x)
000 = jumper “0” ohm
1% - 4 digit
1st 3 significant
4th multiplier (10x)

5. Packaging: Tapepackaging.CT



Cal-Chip Electronics, Incorporated

RM SERIES

Thick Film Chip Resistors

PERFORMANCE CHARACTERISTICS (Tested per MIL-STD-202)

Maximum Maximum Resistance Resistance Current
Type Package Power Rating Working Overload Temperature Range Tolerance Rating
Size (Watts) Voltage Voltage Coefficient of Jumper®
RM04 0402 1/16 @ 70°C 50V 100V +250ppm/°C 2.2Q-9.1Q +5% 1A max.
+200ppm/°C 10Q2 - 10M 5%
+200ppm/°C 10Q - 3.3M 1%
RMO6 o +500ppm/°C 1.0Q-9.1Q +5% ]
0603 1/10 @ 70°C 50V 100V +500ppM/°C 11M - 5.6M 5% 1A max
+200ppm/°C 10Q - 10M 5%
+100ppm/°C 10Q - 3.74M 1%
RM10 0805 1/8 @ 70°C 150V 300V £500ppm/°C [ 1.0Q-9.1Q 5% 2A max.
+500ppm/°C 1.IM - 10M +506
+200ppm/°C 10Q - 20M 5%
+100ppm/°C 10Q - 2.43M +1%
RM12 1206 14 @ 70°C 200V 400V 500ppm/°C | 1.0Q - 9.1Q 5% 2A max.
+500ppm/°C 1.1M - 10M 5%
+200ppm/°C 10Q - 20M +5%
+100ppm/°C 10Q - 10M 1%
RM14 1210 1/4 @ 70°C 200V 400V £500ppm°C | 1.0<2 - 1.8Q2 £5% 3A max.
+500ppm/°C 22Q0-9.1Q +5%
+200ppm/°C 10Q2 - 10M 5%
+100ppm/°C 10Q - 1M +1%
RM20 2010 12 @ 70°C 200V 400V +500ppm°C | 1.0Q - 820 5% 3A max.
o £200ppmiC | 10Q- 1M +5% max
+100ppm/°C 10Q - 1M +1%
RM25 2512 1@70°C 200V 400V *500ppm/°C | 1.002 - 8,20 5% 3A max.
e +200ppmPC | 560 - 1M +5% max
+100ppm/°C | 47.5Q-1M +1%

DIMENSIONS Inches (mm)
Type Body Length (L) Body Width (W) Body Height (H) Top Terminator (a) Bottom Terminator (b)
RMO4 | 0.39+.004/-.002 (1.0+0.10/-0.05) | .020+.004/-.002 (0.50+.10/-0.05) .014+.002 (0.350.05) .008+.004 (0.20£0.10) .010+.008/-.004 (0.25+0.20/-0.10)
RMO06 .063+.004 (1.60£0.10) .031+.006/-.002 (0.80+0.15/-0.05) .018+.004 (0.45:0.10) .010+.004 (0.25:0.10) .012+.008/-.004 (0.30+0.20/-0.10)
RM10 .078+.008 (2.00+0.20) .049+.008 (1.25+0.20) .018+.004 (0.45+0.15) .016+.008 (0.40%0.20) .012+.008/-.004 (0.30+0.20/-0.10)
RM12 .122+.004 (3.10£0.10) .061+.004 (1.55£0.10) .021+.004/-.002 (0.55+0.10/-0.05) .018+.008 (0.45:0.20) .012+.008/-.004 (0.30+0.20/-0.10)
RM14 .122+.004 (3.10£0.10) .100+.004 (2.550.10) .021+.004/-.002 (0.55+0.10/-0.05) .018+.008 (0.45:0.20) .012+.008/-.004 (0.30+0.20/-0.10)
RM20 .197+.008 (5.00+0.20) .098+.008 (2.50+0.20) .021+.004 (0.55+0.10) .020+.008 (0.50+0.20) .020+.008 (0.50+0.20)
RM25 .248+.008 (6.300.20) .124+.008 (3.150.20) .021+.004 (0.55:0.10) .020+.008 (0.50£0.20) .020+.008 (0.500.20)

Notes

1. RM04 J & F are not marked
2. Zero Ohm (0.05 max.) jumper available in all sizes

3. EIA, E24 and E96 resistance ranges apply
4. Higher and lower values available. Consult Factory.




Cal-Chi P Electronics, Incorporated

RM SERIES

Thick Film Chip Resistors

E-24 E-96
M Value Value Code Value Code Value Code Value Code
100 100 01 102 02 105 03 107 04
110 110 05 113 06 115 07 118 08
120 121 09 124 10 127 11 130 12
Resistance value in three digit designation system is marked on the 130 133 13 137 14 140 15 143 16
glasscoat. lllustrated is a resistor of 15KQ. Four digit resistance desig- 150 147 17 150 18 154 19 158 20
nation system is applied to RM12 and E-96 Series. For example, 1502 128 13523 gé 122 ;é 123 23 g‘l‘ ;g
designated 15KQ. (The last digit specifies the number of zeros.) 200 1% 5 200 % 05 i %0 >
1.  For E-24 Series (+5%-J and +10%-K Tolerances) 220 215 33 221 34 226 35 232 36
In 0603, 0805, 1206, 1210, 2010 and 2512 sizes: ;‘g ggi f& ggg ig ;‘7‘3 jg ggg 32
3 DIGIT SYSTEM - First two digits are significant and 300 287 5 201 5 01 ye] 300 3
third digit is multiplier, “R” indicates decimal on values 330 316 9 204 50 332 51 340 50
under 10 ohms. 360 348 53 357 54 365 55 374 56
Examples: 10R = 10 ohms 102 = 1k ohms 390 383 57 392 58 402 59 412 60
470 = 47 ohm 103 = 10k ohms 430 422 61 432 62 442 63 453 64
101 = 100 ohms 104 = 100k ohms 470 464 65 475 66 487 67 499 68
105 = 1 megohms 510 511 69 523 70 536 71 549 72
560 562 73 576 74 590 75 604 76
2. For E-96 Series (+1%-F Tolerance) 620 619 i 634 8 649 79 665 80
In 0805, 1206, and 1210sizes: 680 | 661 | 81 | 696 | 8 | 715 | 8 | 782 | 8
4 DIGIT SYSTEM - First three digits are significant and T
fourth digit is multiplier, “R” indicates decimal on values 910 909 3 931 9 953 % 976 %
under 10 ohms.
Examples: 10RO = 10 ohms 1003 = 100k ohms
1000 = 100 ohms 1004 =1 megohms o . ) )
1001 = 1k ohms 1052 = 10.5k ohms *For 1%, a 3-digit alpha-numeric marking system is
1002 = 10k ohms 2213 = 221k ohms used as follows.
3. For E-96 Series (+1%-F Tolerance) in 0603 size A B c D E F X
3 DIGIT SYSTEM (Due to space restrictions) 10° | 10" | 10* | 10° | 10* | 10° | 10"
PERFORMANCE CHARACTERISTICS
ITEMS SPECIFICATIONS, REQUIREMENT TesTeD PER EIA J-RC-2690A TYPICAL
Moisture Resistance, Thermal Shock +(1%+0.05€2), No Mechanical Damage -55°C to +125°C, 5 cycles Within +0.2%
Low Temperature Exposure +(3%+0.1€2), No Mechanical Damage -55°C, 1,000 Hours Within +0.5%
Load Life <1 meg £(3%+0.1Q2), =1 meg +5% 70°C, rated voltage, 1.5hr on/0.5hr off, 1,000 hrs See Graph
Load Life in Moisture <1 meg £(3%+0.1Q2), =1 meg +5% 40°C, 95% R.H., 1.5hr on/0.5hr off, 1,000 hrs See Graph

Vibration

+(1%+0.05Q2), No Mechanical Damage

10-55 Hz, 3 direction, each 2 hours Within £0.1%

Resistance to Soldering Heat

+(1%+0.05Q2), No Mechanical Damage

270°C, 10 seconds See Graph

Solderability min. 95% coverage 230°C, 3 seconds, flux applied* More than 97%
Adhesion Curing +(1%+0.05Q2) +150°C, 10 minutes Within £0.3%
Heat Resistance _—
Dry Heat +(3%+0.102), No Mechanical Damage -125°C, 1,000 hours Within +0.5%
Pull #(1%+0.05€2), No Mechanical Damage 500G load, 30 seconds Within £0.2%
Terminal Strength -
Board Bending +(1%+0.05€2), No Mechanical Damage 1/45mm bend, 10 seconds Within £0.2%
Dielectric Withstanding Voltage No Insulation Breakdown 500V, 1 minute Above 900V

Short Time Overload

+(1%+0.05€2), No Evidence of Arc

2 1/2 times rated voltage, 5 seconds Within £0.4%

Insulation Resistance 1,000 meg minimum 500V, 1 minute Above 106 meg
Voltage Coefficient +0/-100ppm/V (above 1K+) Rated Voltage & 1/10 times rated voltage Within -90ppm/V
MATERIALS
Glass Coat Substrate Feature Material Remarks (Reference Only)
Resistive Film Terminations Substrate Alumina Porcelain Purity 90% min.
Resistive Film Ruthenium-Oxide Film 20 Microns Thick
Coating Boro-Silicated Acid Lead Glass 20 Microns Thick

Terminations

90/10 Tin-Lead (Electrical Plated) over
Nickel (Electrical Plated) over
AG-PD (Silver Palladium[Glaze Printed])

3 Microns Thick
3 Microns Thick
8 Microns Thick




Cal-Chi P Electronics, Incorporated

RM SERIES

Thick FIlm Chip Resistors
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Ingredient Table of the Chip Resistor

RM04 SERIES

* The color of the resistor shown is different from actual product.

Part Name Material % of total Wt. | Substance Name | % of total Wt.| CAS No. wt% Mass mg
@ Substrate 89.1 | Aluminium oxide 97.03 | 1344-28-1 86.45 1.854
Sillicon dioxide 297 | 7631-86-9 264 0.057
@ Conductor layer 43 Silver 68.92 | 7440-22-4 2.96 0.063
Palidium 3.12 | 7440-05-3 0.13 0.003
Lead oxide 1414 | 1317-36-8 0.61 0.013
Silicon dioxide 7.39 | 7631-86-9 0.32 0.007
Boron trioxide 6.43 | 1303-86-2 0.28 0.006
RM04 ® Resistive layer 0.8 | Ruthenium oxide 30.99 | 12036-10-1 0.24 0.005
Lead oxide 37.77 | 1317-36-8 0.30 0.006
Silicon dioxide 14.47 | 7631-86-9 0.11 0.002
Boron trioxide 11.14 | 1303-86-2 0.09 0.002
Aluminium oxide 563 | 1344-28-1 0.04 0.001
@ Coating layer 21 Lead oxide 41.98 | 1317-36-8 0.87 0.019
Silicon dioxide 33.05 | 7631-86-9 0.69 0.015
Boron trioxide 16.38 | 1303-86-2 0.34 0.007
Aluminium oxide 8.60 | 1344-28-1 0.18 0.004
® Plating Ni 1.8 Nickel 100.00 | 7440-02-0 1.78 0.038
® Plating Sn 2.0 Tin 100.00 | 7440-31-5 1.97 0.042
* All the above is based on the component parts of the material for your informaiton. 100.000 2.144




Ingredient Table of the Chip Resistor

RMO06 SERIES

,h
{i2)

®

)

¥ The color of the resistor shown is different from actual product.

Part Name Material % of total Wt. | Substance Name | % of total Wt.| CAS No. wt% Mass mg
@ Substrate 87.1 | Aluminium oxide 97.18 | 1344-28-1 84.63 0.528
Sillicon dioxide 2.82 | 7631-86-9 2.46 0.015
@ Conductor layer 4.9 Silver 59.10 | 7440-22-4 2.87 0.018
Palldium 3.11 | 7440-05-3 0.15 0.001
Lead oxide 27.37 | 1317-36-8 1.38 0.008
Silicon dioxide 560 | 7631-86-9 0.27 0.002
Boron trioxide 482 | 1303-86-2 0.23 0.001
RMO06 ® Resistive layer 0.9 | Ruthenium oxide 4059 | 12036-10-1 0.37 0.002
Lead oxide 4664 | 1317368 0.42 0.003
Silicon dioxide 8.03 | 7631-86-9 0.07 0.000
Boron trioxide 2.42 | 1303-86-2 0.02 0.000
Aluminium oxide 2.31 1344-28-1 0.02 0.000
@ Coating layer 535 Lead oxide 65.21 1317-36-8 2.14 0.013
Silicon dioxide 19.80 | 7631-86-9 0.65 0.004
Boron trioxide 9.90 | 1303-86-2 0.33 0.002
Aluminium oxide 509 | 1344-28-1 0.17 0.001
® Plating Ni 1.6 Nickel 100.00 | 7440-02-0 1.57 0.010
® Plating Sn 23 Tin 100.00 | 7440-31-5 2.29 0.014
* All the above is based on the component parts of the material for your informaiton. 100.000 0.624




Ingredient Table of the Chip Resistor

RM10 SERIES

* The color of the resistor shown is different from actual product.

Part Name Material % of total Wt. | Substance Name | % of total Wt.| CAS No. wt% Mass mg
@ Substrate 89.2 [ Aluminium oxide 97.07 (1344-28-1 86.611 4.198
Sillicon dioxide 2.93 |7631-86-9 2.614 0.127
@ Conductor layer 42 Silver 72.44 |7440-22-4 3.017 0.146
Palldium 3.34 |7440-05-3 0.139 0.007
Lead oxide 13.81 |1317-36-8 0.575 0.028
Silicon dioxide 5.98 |7631-86-9 0.249 0.012
Boron trioxide 4.44 |11303-86-2 0.185 0.009
3 Resistive layer 0.7 | Ruthenium oxide 44.54 |12036-10-1 0.326 0.016
RM10 Lead oxide 31.97 [1317-36-8 0.234 0.011
Silicon dioxide 11.75 |7631-86-9 0.086 0.004
Boron trioxide 6.01 |1303-86-2 0.044 0.002
Aluminium oxide 5.74 (1344-28-1 0.042 0.002
@ Coating layer 22 Lead oxide 39.85 (1317-36-8 0.876 0.042
Silicon dioxide 32.39 |7631-86-9 0.712 0.035
Boron trioxide 19.24 |1303-86-2 0.423 0.021
Aluminium oxide 8.51 |1344-28-1 0.187 0.009
® Plating Ni 1.8 Nickel 100.00 |7440-02-0 1.786 0.087
® Plating Sn 1.9 Tin 100.00 |7440-31-5 1.894 0.092
% All the above is based on the component parts of the material for your informaiton. 100.000 4.847




Ingredient Table of the Chip Resistor

RM12 SERIES

il

®
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¥ The color of the resistor shown is different from actual product.

/

@

®

®

Part Name Material % of total Wt. | Substance Name | % of total Wt.| CAS No. wi% Mass mg
@ Substrate 90.0 | Aluminium oxide 96.98 |1344-28-1 87.252 8.083
Sillicon dioxide 3.02 |7631-86-9 2.718 0.252
(@ Conductor layer] 4.1 Silver 74.27 |7440-22-4 3.046 0.282
Palldium 3.34 [7440-05-3 0.137 0.013
L.ead oxide 11.80 |1317-36-8 0.484 0.045
Silicon dioxide 7.05 |7631-86-9 0.289 0.027
Boron trioxide 3.54 |1303-86-2 0.145 0.013
RM12 ® Resistive layer 0.7 | Ruthenium oxide 43.83 (12036-10-1 0.323 0.030
Lead oxide 36.23 |1317-36-8 0.267 0.025
Silicon dioxide 12.08 |7631-86-9 0.089 0.008
Boron trioxide 2.17 (1303-86-2 0.016 0.001
Aluminium oxide 5.70 |1344-28-1 0.042 0.004
@ Coating layer 1.8 Lead oxide 39.65 |1317-36-8 0.695 0.064
Silicon dioxide 35.54 |7631-86-9 0.623 0.058
Boron trioxide 13.01 |1303-86-2 0.228 0.021
Aluminium oxide 11.81 |1344-28-1 0.207 0.019
(5 Plating Ni 1.7 Nickel 100.00 |7440-02-0 1.674 0.155
() Plating Sn 1.8 Tin 100.00 |7440-31-5 1.765 0.164
¥ All the above is based on the component parts of the material for your informaiton. 100.000 9.264




Ingredient Table of the Chip Resistor

RM14 SERIES

# The color of the resistor shown is different from actual product.

@)

Part Name Material % of total Wt. | Substance Name | % of total Wt. [ CAS No. wit% Mass mg
@D Substrate 88.6 | Aluminium oxide 96.79 |1344-28-1 85.734 13.438
Sillicon dioxide 3.21 |7631-86-9 2.842 0.445
@ Conductor layer] 56 Silver 61.14 |7440-22-4 3.445 0.540
Palldium 3.30 |7440-05-3 0.186 0.029
Lead oxide 27.36 [1317-36-8 1.542 0.242
Silicon dioxide 4.49 |7631-86-9 0.253 0.040
Boron trioxide 3.71 {1303-86-2 0.209 0.033
RM14 (@ Resistive layer 0.6 | Ruthenium oxide 38.33 |12036-10-1 0.248 0.039
Lead oxide 42.04 [1317-36-8 0.272 0.043
Silicon dioxide 13.45 |7631-86-9 0.087 0.014
Boron trioxide 2.78 |1303-86-2 0.018 0.003
Aluminium oxide 3.40 |1344-28-1 0.022 0.003
@ Coating layer 1.9 Lead oxide 44.62 |1317-36-8 0.846 0.133
Silicon dioxide 39.19 |7631-86-9 0.743 0.116
Boron trioxide 7.81 [1303-86-2 0.148 0.023
Aluminium oxide 8.39 |1344-28-1 0.159 0.025
® Plating Ni 1.6 Nickel 100.00 |7440-02-0 1.560 0.245
©® Plating Sn 1.7 Tin 100.00 |7440-31-5 1.686 0.264
* All the above is based on the component parts of the material for your informaiton., 100.000 15.674




Thick Film Resistors

Excellence in Electronics

®Thick Film Resistors: General

J+5%) | 1.0to 10M
Mcroos| 00 | e (1)’ Y 55 t0 +125
ezt (0.05W) F(+1%) | 1.0to 10M
e 1/16W J+5%) | 1.0to10M
e (0.063W) F+1%) | 10t02.2M
50V
MCRO3 1608 o 1/10W J(£5%) 1.0to 10M
ety (0.10W) F(+1%) | 10to 10M
.55 to +155
vicRlo | 2012 & vew |, | Y% | 10t010M
ety (0.125w) F+1%) | 10t02.2M
J+5%) | 1.0to 10M
Mcrig | 32 o
€2ty o F&1%) | 10to2.2M
3025 (0.23W) J+5%) | 1.0t03.3M
MCR25 @
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200V
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ey (0.50W) F+1%) | 10to 180K
— R —
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Thick Film Resistors
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Soldering conditions
Resistors

\
Soldering condition for Resistors
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Soldering conditions
Resistors

® Recommended reflow soldering condition
Corresponded products
MCR series / MNR series / PMR series / ESR series / KTR series / MHR series /RCN series

() -
3Peak temperature

250 |—

@ 150 to 180°C, 120s max.
@ 220°C, 60s max.

@ 260°C max. / 10s max.

temperature

100 —

50 —

@ Preliminary heating (@ Soldering

*Time 2times max.

® Recommended flow soldering condition
Corresponded products
MCR series (expect for MCROO06 series) / MNR series (expect for MNRO2 /04 /12 / 14/ 15/ 18 series) /
PMR series / ESR series / KTR series / MHR series
Peak temperature 265°C , 10s max.

® Recommended hand soldering condition

Corresponded products

MCR series (expect for MCROO06 series) / MNR series (expect for MNR15 / 18 series) /
PMR series / ESR series / KTR series / MHR series / RCN series

Temperature less than 350°C
Time less than 3s
Times one time

Watt less than 20W

Rev.A 2/4



Resistors

Soldering conditions

® Recommended washing condition
Corresponded products

MCR series / MNR series / PMR series / ESR series / KTR series / MHR series / RCN series

1. Washing liquid

washing liquid manufacturers
water -
ethanol -
methanol -
pine alpha ST-100S ARAKAWA CHEMICAL

clean through 750H

KAO

technocare FRW-1

TOSHIBA TECHNOCARE

2. Condition of washing

washing bath

time

temperature

remarks

first bath

ultrasonic bath

less than 2min

less than 60°C

25 to 28kHz, 15W / L

second bath

immersion bath

less than 2min

less than 40°C

third bath

immersion bath

less than 2min

room temperature

3. Condition of drying

time

temperature

remarks

Drying machine

less than 5min

less than 100°C

Rev.A
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Soldering conditions
Resistors

®Sample of land pattern

(Unit : mm)
MCRO006 MCRO1 / MHRO1 PMR100
90.5 7.6
4 23, 30
o
g P J
3 land
0.27 '
o2 ) 3
0.84 NN
resist
MCR /MHR /ESR / KTR
Type Dimension A B C D reference
MCRO03 , MHRO3 2.7 0.3 0.2 0.52 t0 0.92
( | | ) P MCR10 , ESR10 , KTR10 35 0.3t00.4 0.3 11t01.3
MCR18 , ESR18 , KTR18 5.0 0.8 0.6 14t01.8
MCR25 5.0 0.8 0.6 211030
BCB
A MCR50 8.4 1.6 0.6 211030
MCR100 105 16 0.6 2.56 t0 4.8
MNRO2 / RCN02 MNRO4 MNR35
0.65 0.55 0.50 0.55 EE EE EE IJEI Iji_l 3
o
OXORE: QO0QLE ‘ e
<} o o o
8|8 8 |3 " & s
S i o —
OYOME 2 hhdhn 1
2 D0 : -
0.7 0.9 |®
L T = oo
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0.40 0.30 0.40
1.40 1.30 0.6 06
MNR12 / MNR14 / MNR32 / MNR34
[] [] D E Division a b p f
7 | MNR12/14 10 | 04 | 08 | 26
[] [] D - MNR32 /34 21 | 08 |127 | 41
p T b T
MNR15 MNR18
P
L0000 00000000 ]
=} =}
o | = : : o |
o | . - | N
P
oo0gE 000000p0
S oS
1 "(;-: T
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.

Appendix1-Revl1.1



MCRO006
Resistors

Thick film rectangular
MCROO06 (0201 size : 1/ 20W)

®Features
1) Extremely small light
Area ratio is 60% smaller than that of chip 1005, while weight ratio has been cut 80%.
2) Highly reliable chip resistor
Ruthenium oxide dielectric offers superior resistance to the elements.
3) Electrodes not corroded by soldering
Thick film makes the electrodes very strong.
4) Flat surface further facilitates mounting
5) ROHM resistors have approved ISO-9001 certification.
Design and specifications are subject to change without notice. Carefully check the specification sheet supplied with the
product before using or ordering it.

®Ratings

Item Conditions Specifications

Power must be derated according to the power derating curve in | 0.05W (1/20W)

Rated power ; °
Figure 1 when ambient temperature exceeds 70°C. at 70°C

100

=3
S

1=}
S

IS
S

POWER LOAD (%)

\

n
S

o

55 0 70 100 125
AMBIENT TEMPERATURE (°C)
Fig.1
Rated voltage The voltage rating is calculated by the following equation.

If the value obtained exceeds the limiting element voltage,
the voltage rating is equal to the maximum operating voltage.

E: Rated voltage (V)

— / P: Rated power (W,
E=/PxR R: Nomingl resis(tan)ce o) Limiting element voltage 25V

Nominal resistance See Table 1.

Operating temperature -55°C to +125°C

Rev.A 1/5



MCRO006

Resistors
Jumper type Table 1
Resistance Max. 100mQ ) Resistance range Resistance temperature coefficient
Resistance tolerance @ (opm /°C)
Rated current 0.5A PP
Operating temperature|-55°C to +125°C J (&5%) 1=R<10M (E24) +250
F (x1%) 1<R<10M (E24) +250

®Before using components in circuits where they will be exposed to transients such as pulse loads (short—duration, high— level loads), be certain to

evaluate the component in the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if it is used with

a steady state voltage that is greater than its rated voltage.

®Characteristics

Guaranteed value

Item - Test conditions (JIS C 5201-1)
Resistor type Jumper type
Resistance J: 5% Max. 100mQ JIS C5201-145
F:+1%
Variation of resistance JIS C5201-14.8
with temperature See Table.1 Max. 100m¢2 Measurement : +20 / -55 / +125°C
JIS C 5201-1 4.13
Overload 1+ (2.0%+0.1Q) Max. 100mQ Rated voltage (current) x2.5, 2s.
Maximum overload voltage : 50V
A new uniform coating of minimum of JIS C 5201-1 4.17
. 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C
Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.050Q)

Max. 100mQ

No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10+1s.

Rapid change of
temperature

+ (1.0%+0.05€2)

Max. 100mQ

JIS C 5201-1 4.19
Test temp. : —55°C to +125°C 100cyc

Damp heat, steady state

+ (3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+(3.0%-+0.1Q)

Max. 100mQ

JIS C 5201-1 4.25.1

Rated voltage (current), 70°C+3°C
1.5h: ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.25.3
125°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.050Q)

Max. 100mQ

JIS C 5201-1 4.29
2315°C, Immersion cleaning, 5+0.5min.
Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.050Q)

Max. 100mQ

Without mechanical damage such as breaks.

JIS C 5201-1 4.33
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MCRO006
Resistors

®External dimensions (Unit : mm)

@
0.1+0.05 / ®
l ©) No. Material
N 0.15+0.05 @) Resistive element (Oxide metal thick film)
0.6:0.08 » 8 @ ® | silver thick film electrode
S
+
@ 8 ® | Nickel electrode
o
@ | snelectrode
® | Alumina substrate
® | Overcoating (resin)
3
o
&
o
[
®
®Packaging
Reel Taping
—PO
P2,
Do
o olo o (+F
- - Ao F w
L. HelH B H H B =
Al Bl D || [ EIERERE ~
l«PL,l
Heat crimp cover/Tape
Thick paper Chip resistor Square press hole
\ \ Cover tape
R ‘ 2 V) i
Label Press career tape .
EIAJ ET-7200B compliant (Unit : mm)
W F E Ao Bo
(Umt:mm) 8.0£0.2 3.5+0.05 1.75+0.1 | 0.38+0.03 | 0.68+0.03
A B C D
Do Po P1 P2 T
0 +1 +1.0
$180 )5 | 060 97 $1320.2 01591 | 40:0.1 | 208005 | 205005 | Max. 0.50
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MCRO006
Resistors

®Part designation

NMERRRAINARIEEERE N

Part No. Resistance tolerance  Nominal resistance
F +1% Resistance code, 3 or 4 digits.
J +50 000 denotes jumper type.
R Resistance Resistance
Jis also used tolerance code
for jumper F © 4digits
J : 3 digits

Packaging Specifications Code

Resistance tolerance . P . . .
Part No. Code JE5%) FFL%) Packaging specifications Reel Basic ordering unit (pcs)
MCRO006 YZP ©] [©) Paper tape (2mm Pitch) $180mm (7in.) 15,000

Reel (6180) : JEITA ET-7200B
©: Standard product

®Dimensions

0.68 0.38 : 0.31 :
JIS C 5201-1 4.4.2 | JIS C 5201-14.4.2 | JISC5201-14.4.2
0.66 SAMPLE SIZE : n=20pcs 0.36 | SAMPLE SIZE : n=20pcs 0.29 | SAMPLE SIZE : n=20pcs
0.34 0.27
R = [
£0.32 Eo025
£ P
£0.30 Bo.23
8 g
20.28 o021
: =
0.26 0.19
0.54 0.24 0.17
0.52 0.22 0.15
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.2 Dimensions (length) Fig.3 Dimensions (width) Fig.4 Dimensions (thickness)
®FE|ectrical characteristics
8.0 _ 800 40
JIS C 5201-1 4.5 8 JIS C 5201-14.8 JIS C 5201-1 4.13
SAMPLE SIZE : n=20pcs ‘€ 600 SAMPLE SIZE : n=10pcs 3.0 | SAMPLE SIZE : n=10pcs
20°C  65%RH g 020°C/-55°C @20°C/125°C RATED VOLTAGE x 2.5TIMES : 25
— = MAXIMUM OVERLOAD VOLTAGE : 50V
S 40 = 400 2.0
= 4
o u
Y 20 O 200Fwryg __ 10
z o g — " ¥ " S
< TR . X B L) X. 1Y ~
h o OF= i - g o G o b ot i x 00
4} e} g x
n (] %
Y20 W -200 -1.0
x
Q =)
8-40 = —a00 -2.0
o
g
< -600 -30
w
=
-80 -800 4.0
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.5 Resistance Fig.6 Variation of resistance with Fig.7 Overload
temperature
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MCRO006

Resistors
2.0 2.0 40
JIS C 5201-1 4.18 JIS C 5201-1 4.19 JIS C 5201-1 4.24
15 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs
SOLDERING CONDITION -55°C / 125°C 100cyc 40°C 93%RH WITH NO LOAD
10 : 260°C 10s 10 20 1000h
__ 05 __ 05 __ 10
8 S IS
x 0.0 e xd O ¢ Op¥-oo oo oooRsoooaooooRo
z E E
-05 < 05 10
-1.0 -1.0 -2.0
-15 -15 -3.0
-2.0 -2.0 -4.0
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.8 Resistance to soldering heat Fig.9 Rapid change of Fig.10 Damp heat, steady state
temperature
4.0 2.0 20
JIS C 5201-1 4.24 JIS C 5201-1 4.19 JIS C 5201-1 4.29
3.0 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs
40°C 93%RH WITH NO LOAD -55°C / 125°C 100cyc IPA, 5min.
20 1000h 1.0 1.0
10 _. 05 05
S S g
[ i sttt ot s vt S x 0 x 0
£l g @
10 05 < o5
-2.0 -1.0 -1.0
-3.0 -15 -15
4.0 -2.0 -2.0
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1K 10k 100k 1M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
. o ; . .
Fig.11 Endurance at 70°C Fig.12 Endurance Fig.13 Resistance to solvents
2.0
JIS C 5201-1 4.33
15 SAMPLE SIZE : n=10pcs
ENDURANCE WITH 90mm WIDTH
1.0
__ 05
g
x 00 o
g
-0.5
-10
-15
2.0
10 100 1k 10k 100k 1M

RESISTANCE (Q)

Fig.14 Bend strength of
the end face plating
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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MCRO1
Resistors

Thick film rectangular
MCRO1 (0402 size : 1/ 16W)

®Features
1) Extremely small light
Area ratio is 60% smaller than that of chip 1608, while weight ratio has been cut 75%.
2) Highly reliable chip resistor
Ruthenium oxide dielectric offers superior resistance to the elements.
3) Electrodes not corroded by soldering
Thick film makes the electrodes very strong.
4) Flat surface further facilitates mounting
Mounting can also be automated.
5) ROHM resistors have approved ISO-9001 certification.
Design and specifications are subject to change without notice. Carefully check the specification sheet supplied with the
product before using or ordering it.

®Ratings

Item Conditions Specifications

Power must be derated according to the power derating curve in | 0.063W (1/16W)

Rated power : °
Figure 1 when ambient temperature exceeds 70°C. at 70°C

10017 !

®
S
|
1
|

@
=3
|
1
|

IS
S
1
1
|

POWER LOAD (%)

\

n
o
|
1
|

55 0 70 100 125
AMBIENT TEMPERATURE (°C)
Fig.1
Rated voltage The voltage rating is calculated by the following equation.

If the value obtained exceeds the limiting element voltage,
the voltage rating is equal to the maximum operating voltage.

E: Rated voltage (V)

_ / P: Rated power (W
E=/PxR R: Nomingl resis(tarzce ) Limiting element voltage | 50V

Nominal resistance See Table 1.
Operating temperature -55°C to +155°C

Rev.A 1/5



MCRO1

Resistors
Jumper type Table 1
Resistance Max. 50mQ Resi Resistance range Resistance temperature coefficient
esistance tolerance .
Rated current 1A Q) (ppm/ °C)
Operating temperature|-55°C to +125°C J (£5%) 1'0SR<10" (E24) +500/-250
10<R<10M  (E24) +250
F (£1%) 100<R<2.2M (E24) +250
D (+0.5%) 10<sR<91  (E24) +100
100<R<IM  (E24) +50

®Before using components in circuits where they will be exposed to transients such as pulse loads (short—duration, high— level loads), be certain to

evaluate the component in the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if it is used with

a steady state voltage that is greater than its rated voltage.

®Characteristics

Guaranteed value

Item . Test conditions (JIS C 5201-1)
Resistor type Jumper type
Resistance J: 5% Max. 50mQ JIS C5201-145
F:£1%
D : +£0.5%
Variation of resistance JIS C5201-14.8
with temperature See Table.1 Measurement : -55 / +25 / +125°C
JIS C 5201-1 4.13
Overload +(2.0%+0.1Q) Max. 50mQ Rated voltage (current) x2.5, 2s.
Maximum Overload Voltage : 100V
A new uniform coating of minimum of JIS C 5201-1 4.17
- 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C
Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.05€2)

Max. 50mQ

No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10+1s.

Rapid change of
temperature

+ (1.0%+0.050Q)

Max. 50mQ

JIS C 5201-1 4.19
Test temp. : -55°C to +125°C 5cyc

Damp heat, steady state

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.25.1

Rated voltage (current), 70°C
1.5h: ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.25.3
125°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.05€2)

Max. 50mQ

JIS C 5201-1 4.29
2315°C, Immersion cleaning, 5+0.5min.
Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.050Q)

Max. 50mQ

Without mechanical damage such as breaks.

JIS C 5201-1 4.33
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MCRO1
Resistors

®External dimensions (Unit : mm)

@
0.240.1 / ®
l ® No. Material
N 0.25 i8;95 @ Resistive element (Oxide metal thick film)
1.0+0.05 » 8 @ ® | silver thick film electrode
® 3 -
8 ® | Nickel electrode
o
@ | snelectrode
® | Alumina substrate
® | Overcoating (J, F : glass)
3
o
B
5
[
®
®Packaging
Reel Taping
—PO
P2,
Do
o olo o (+F
- F w
... HelH B H H B -
Al s o] || CEE] )
l«PL,l
Heat crimp cover/Tape
Thick paper (Underside paper tape) Chip resistor Square punchout hole
mount n
J S = = I — T2
—sch— '
Label (Unit : mm)
EIAJ ET-72008B compliant w F E Ao Bo
8.0£0.3 | 3540.05 | 175:0.1 | 07+0.1 | 12+0.1
(Unit : mm)
Do Po P1 P2 T2
A B c D ¢1_5*g'1 40£0.1 | 2.040.05 | 2.040.05 | Max. 1.1
+ +1.
180 _g 460 é 9 18 01340.2
Bulk case
Slider
Shutter ST 1240.1
0
36 o,
EIAJ ET-72008 compliant 110:0.7 (Unit : mm)
Rev.A 3/5



Resistors

MCRO1

®Part designation

NMERNARMNMAR|

-1

—

Part No. Resistance tolerance Nominal resistance
F +1% Resistance code, 3 or 4 digits.
3] +50% 000 denotes jumper type.
Resistance Resistance
o 10.5% tolerance code
Jis also used D, F 4 digits
for jumper J . 3digits
Packaging Specifications Code
Resistance tolerance . I . . ;
Part No. Code 1(E5%) F(&1%) | D(E05%) Packaging specifications Reel Basic ordering unit (pcs)
MCRO1 MZP [©) [©] @] Paper tape (2mm Pitch) $180mm (7in.) 10,000
Reel (¢180) : JEITA ET-7200B
© : standard product
®Dimensions
1.20 0.70 0.55
JIS C5201-14.4.2 JIS C5201-14.4.2 JIS C 5201-14.4.2
1.15 SAMPLE SIZE : n=20pcs 0.65 SAMPLE SIZE : n=20pcs 0.50 SAMPLE SIZE : n=20pcs
MICROMETER MICROMETER MICROMETER
1.10 0.60 0.45
- £
E10s £0.55 £0.40
E 3 1%}
Z1.00 £0.50 $o.35
g [a} g
i0.95 045 S0.30
— I
=
0.90 0.40 0.25
0.85 0.35 0.20
0.80 0.30 0.15
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
RESISTANCE (Q) RESISTANCE (Q2) RESISTANCE (Q)
Fig.2 Dimensions (length) Fig.3 Dimensions (width) Fig.4 Dimensions (thickness)
®FElectrical characteristics
8.0 . 800 4.0
JIS C5201-14.5 (D.) JIS C 5201-14.8 JIS C 5201-14.13
SAMPLE SIZE : n=20pcs € 600 SAMPLE SIZE : n=10pcs 3.0 2 SAMPLE SIZE : n=10pcs
20°C  65%RH g 025°C | -55°C @ 25°C / 125°C RATED VOLTAGE x 2.5TIMES : 25
= 40 = 10 20 MAXIMUM OVERLOAD VOLTAGE : 100V
S =
it z
3 20 G 200 = 1.0
% E ! 5 b - = . I- 9)
2] 0 o 0 ] ¥ -4 24 0.0
7] o &
W20 W -200 -1.0
Q S
8-40 2 -400 -2.0
o
g
< -600 -30
w
-80 = _800 -40
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.5 Resistance Fig.6 Variation of resistance with Fig.7 Overload

temperature
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MCRO1

Resistors
20 2.0 4.0
JIS C5201-14.18 JIS C 5201-1 4.19 JIS C 5201-1 4.24
15 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs
SOLDERING CONDITION -55°C / 125°C 5¢yc 40°C 93%RH WITH NO LOAD
10 1 260°C 10s 10 20 1000h
__ 05 __ 05 __ 10
IS S S
x 00 x O xd O
3 3 :
05 05 <10
-10 -10 -20
-15 -15 -3.0
-20 -20 -4.0
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
RESISTANCE () RESISTANCE (Q) RESISTANCE (Q)
Fig.8 Resistance to soldering heat Fig.9 Rapid change of Fig.10 Damp heat, steady state
temperature
40 40 20
JIS C 5201-1 4.25.1 JIS C 5201-1 4.25.3 JIS C 5201-1 4.29
3.0 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs 1.5 SAMPLE SIZE : n=10pcs
70°C 1,000h 125°C WITH NO LOAD 1,000h IPA, 5min.
20 OVERLOAD : THE RATED VOLTAGE 20 10
__ 10 __ 10 __ 05
S S S
x O x 00 x 0
z z :
10 -10 < 05
-2.0 -2.0 -1.0
-30 -30 15
-4.0 -4.0 20
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
B o} H . .
Fig.11 Endurance at 70°C Fig.12 Endurance Fig.13 Resistance to solvents

2.0

JIS C 5201-1 4.33
15 SAMPLE SIZE : n=10pcs
ENDURANCE WITH 90mm WIDTH

10

ARIR (%)

10 100 1k 10k 100k 1M

RESISTANCE (Q)

Fig.14 Bend strength of
the end face plating
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.

Appendix1-Revl1.1



MCRO3
Resistors

Thick film rectangular resistors
MCRO03 (0603 size)

®Features
1) Power rating of 1/ 10W
2) Highly reliable chip resistor
Ruthenium oxide dielectric offers superior resistance to the elements.
3) Electrodes not corroded by soldering
Thick film makes the electrodes very strong.
4) Resin protective coating for FX, D resistors
Absorbs impact, facilitates mounting.
5) ROHM resistors have approved 1ISO-9001 certification.
Design and specifications are subject to change without notice. Carefully check the specification sheet supplied with the
product before using or ordering it.

®Ratings
Item Conditions Specifications
Rated power Power must be derated according to the power derating curve in | 0-10W (1/10W)
Figure 1 when ambient temperature exceeds 70°C. at 70°C
100~
80 -
g
2 60 -
S
G 4
R }
g
20 i
\
ol -]
55 70 100 155
AMBIENT TEMPERATURE (°C)
Fig.1
Rated voltage The voltage rating is calculated by the following equation.
If the value obtained exceeds the limiting element voltage,
the voltage rating is equal to the maximum operating voltage.
_ Dob E: Rated voltage (V) P: Rated power (W)
E=/PxR R: Nominal resistance (Q) Limiting element voltage | 50V
Nominal resistance See Table 1.
Operating temperature —55°C to +155°C

Rev.A 1/5



MCRO3

Resistors
Jumper type Table 1
Resistance Max. 50mQ Resistance tolerance Resistance range Resistance temperature coefficient
Q m/°C
Rated current 1A ©) Gl )
10<R<10 (E24) +400
Operating temperature | -55°C to +155°C JE%)
10<R<10M (E24) +200
FX (+1%) 10<R<10M (E24,96) +100
10<R<100 (E24) +400
D (#0.5%) |-
100<R<1M (E24) +200

®Before using components in circuits where they will be exposed to transients such as pulse loads (short—duration, high— level loads), be certain to evaluate the

componentin the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if it is used with a steady state voltage that

is greater than its rated voltage.

®Characteristics

Item

Guaranteed value

Test conditions (JIS C 5201-1)

Resistor type Jumper type
J:15% Max. 50mQ JIS C 5201-145
Resistance FX:+1%
D :+0.5%
Variation of resistance JIS C5201-14.8
with temperature See Table.1 Measurement : =55/ +25 / +125°C
JIS C 5201-1 4.13
Overload +(2.0%+0.1Q) Max. 50mQ Rated voltage (current) x2.5, 2s.
Maximum overload voltage : 100V
A new uniform coating of minimum of JIS C 5201-1 4.17
. 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C
Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.05Q)

Max. 50mQ
No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10+1s.

Rapid change of
temperature

+ (1.0%+0.05€)

Max. 50mQ

JIS C 5201-1 4.19
Test temp. : —=55°C to +125°C 5cyc

Damp heat, steady state

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.25.1

Rated voltage (current), 70°C
1.5h : ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.25.3
155°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.05€)

Max. 50mQ

JIS C 5201-1 4.29
23+5°C, Immersion cleaning, 5+0.5min.
Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.05€)

Max. 50mQ
Without mechanical damage such as breaks.

JIS C 5201-1 4.33
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MCRO3
Resistors

®External dimensions (Unit : mm)

@ No. Material
ﬂ—f‘M @ @ |Resistive element (Oxide metal thick film)
E I ] ® @ | Silver thick film electrode
0.3+0.2 ® | Nickel electrode
1.6:0.1 12 @ |Sn electrode
‘ ® ‘ § ® | Alumina substrate
° ® |Overcoating (J : glass, FX, D : resin)
) (FX, D)

0.8+0.1

®Packaging

Reel Taping

$Do

5
H

O

]l

Al 8/ o] || NEEEIERN “*((Mj’o I

\\

Heat crlmp cover/Tape

L1
[

Thick paper (Underside paper tape) Chip resistor Square punchout hole
mount
:I T2
—lch— |
Label (Unit : mm)
EIAJ ET-7200B compliant w = E o Bo
8.0+0.3 3.5+0.05 1.75+0.1 1.140.1 1.9+0.1
Do Po P1 P2 T2
015%01 | 40%0.1 | 40801 | 204005 | Max. 1.1
Bulk case
(Unit : mm)
A B c D Slider
0 + +1.0 Shutter 12501
180 060t | 9 0130.2
-3 0 0 0
36 -0.2
110+0.7
EIAJ ET-7200B compliamt (Unit : mm)
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Resistors

MCRO3

®Part designation

IM[c]RIoI 3] _][ElZ]P]

N ——
Part No. Resistance tolerance Nominal resistance
F +1% Resistance code, 3 or 4 digits.
J 4505 000 denotes jumper type.
Resistance Resistance
D_ +05% tolerance code
J ';f‘.'j;”:fd D.F 4 digits
Jume J : 3 digits
Packaging Specifications Code
Resistance tolerance . I . . .
Part No. Code IE5%) F(£1%) | D(X0.5%) Packaging specifications Reel Basic ordering unit (pcs)
MCRO03 EZP [©] [©] @) Paper tape (4mm Pitch) $180mm (7in.) 5,000
Reel ($180) : JEITA ET-7200B
© : standard product
®Dimensions
1.80 1.00 0.65
JIS C5201-14.4.2 JIS C 5201-14.4.2 JIS C5201-14.4.2
1.75 =221 SAMPLE SIZE : n=20pcs 0.95 SAMPLE SIZE : n=20pcs 0.60 SAMPLE SIZE : n=20pcs
MICROMETER MICROMETER MICROMETER
1.70 0.90 0.55
~ _ £
EL65 £0.85 £050
£ £ 0
Z1.60 10.80 fo.as k-
= z
Q [a) X
4 =
155 20.75 ©0.40
= I
=
1.50 0.70 0.35
1.45 0.65 0.30
1.40 0.60 0.25
1 10 100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.2 Dimensions (length) Fig.3 Dimensions (width) Fig.4 Dimensions (thickness)
®FElectrical characteristics
6.0 ~ 900 5.0
JIS C5201-1 4.5 8 . JIS C5201-1 4.8 JIS C 5201-14.13
SAMPLE SIZE : n=20pcs = 7005 SAMPLE SIZE : n=10pcs 4.0 SAMPLE SIZE : n=10pcs
40 20°C  65%RH g Q25°C/-55°C 20 RATED VOLTAGE x2.5
s = 500 . @ 25°C/125°C . TIMES : 2s
e\ol = X 2.0 MAXIMUM OVERLOAD VOLTAGE : 100V
o 20 E 300 o
o O ~ 10
) |
z T 100 fr=lie L
= o0 ] 5 B . x O
b o % PR S HE WA 14
) O -100 o
w w X <-10
T 50 @ -300
8 2 -2.0
& -500 30
-4.0 E :
= 700 -4.0
K
-6.0 -900 -5.0

1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q)

Fig.5 Resistance

1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q)

Fig.6 Variation of resistance with
temperature

1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q)

Fig.7 Overload
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MCRO3

Resistors
2.0 2.0 4.0
JIS C 5201-1 4.18 JIS C 5201-1 4.19 JIS C 5201-1 4.24
15 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs
SOLDERING CONDITION : 260°C 10 —55°C / 125°C 5¢yc. 40°C 93%RH WITH NO LOAD 1,000h
1.0 1.0 2.0
__ 05 __ 05 __ 10
IS & IS
x O x 0 x O
g < z
-05 -05 -10
-1.0 -1.0 -2.0
-15 -15 -3.0
-2.0 -2.0 -4.0
1 10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE () RESISTANCE (Q)
Fig.8 Resistance to soldering heat Fig.9 Rapid change of Fig.10 Damp heat, steady state
temperature
4.0 4.0 2.0
JIS C 5201-14.25.1 JIS C 5201-1 4.25.3 JIS C 5201-1 4.29
3.0 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs
70°C 1,000h 155°C WITH NO LOAD 1,000 IPA, 5min.
20 OVERLOAD : THE RATED VOLTAGE 20 10
__ 10 __ 10 __ 05
S S IS
x O x O x O
g g g
-1.0 -10 -05
2.0 -20 -10
-3.0 -30 -15
-4.0 -4.0 20
1 10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.11 Endurance at 70°C Fig.12 Endurance Fig.13 Resistance to solvents
2.0
JIS C 5201-1 4.33
15 SAMPLE SIZE : n=10pcs
ENDURANCE WITH 90mm WIDTH
1.0
__ 05
&
x 0
g
-05
-1.0
-15
2.0

1 10 100 1k 10k 100k 1M 10M

RESISTANCE (Q)

Fig.14 Bend strength of
the end face plating
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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MCR10
Resistors

Thick film rectangular
MCR10 (2012 size : 1/8W)

®Features

1) Power rating of 1/ 8W

2) Highly reliable chip resistor
Ruthenium oxide dielectric offers superior resistance to the elements.

3) Electrodes not corroded by soldering
Thick film makes the electrodes very strong.

4) Leading the world in development and mass production.
Since start of production in 1982 (first in the wold), this component has established a solid reputation as a
generalpurpose chip resistor.

5) ROHM resistors have approved ISO-9001 certification.
Design and specifications are subject to change without notice. Carefully check the specification sheet before using or
ordering it.

®Ratings
Item Conditions Specifications
Rated power Power must be derated according to the power derating curve in 0.125W (1/8W)
Figure 1 when ambient temperature exceeds 70°C. at70°C
100p-r;
8 : \\
2 &
S
g a0
2
g \
20 i H- N
0 i
-55 0 70 100 155
AMBIENT TEMPERATURE (°C)
Fig.1
Rated voltage The voltage rating is calculated by the following equation.
If the value obtained exceeds the limiting element voltage,
the voltage rating is equal to the maximum operating voltage.
E: Rated voltage (V)
E=/PxR P: Rated power (W)
R: Nominal resistance (L) Limiting element voltage 150V
Nominal resistance See Table 1.
Operating temperature -55°C to + 55°C
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MCR10

Resistors
Jumper type Table 1
Resistance Max. 50mQ Resistance tolerance Resistance range Resistance temperature coefficient
Q) (ppm/°C)
Rated current 21 F(+1%) 01<R<0.15 (E24) 400+200
Operating temperature |-55°C to +155°C 0.15<R<10 (E24) +250
10<R<2.2M (E24,96) +100
J (£5%) 0.1<R<0.15 (E24) 400+200
0.15<R<1 (E24) +250
10<R<22 (E24) 500+350
22<R<10 (E24) +500
10<R<10M (E24) +200

®Before using components in circuits where they will be exposed to transients such as pulse loads (short—duration, high— level loads), be certain to evaluate the

componentin the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if itis used with a steady state voltage that

is greater than its rated voltage.

®Characteristics

Guaranteed value

Iltem - Test conditions (JIS C 5201-1)
Resistor type Jumper type
. J: 5% Max. 50mQ JIS C 5201-1 4.5
Resistance E- 1%
Variation of resistance JIS C5201-14.8
with temperature See Table.1 Measurement : 55 / +25 / +125°C
JIS C 5201-1 4.13
Overload + (2.0%+0.1Q) Max. 50mQ Rated voltage (current) x2.5, 2s.
Maximum overload voltage : 200V
A new uniform coating of minimum of JIS C 5201-1 4.17
. 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C
Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.050)

‘ Max. 50mQ

No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10+1s.

Rapid change of
temperature

+ (1.0%+0.050)

Max. 50mQ

JIS C 5201-1 4.19
Test temp. : =55°C to +125°C 5cyc

Damp heat, steady state

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+(3.0%+0.1Q)

Max. 100mQ

JIS C5201-14.25.1

Rated voltage (current), 70°C
1.5h: ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+(3.0%+0.10)

Max. 100mQ

JIS C 5201-1 4.25.3
155°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.05€)

Max. 50mQ

JIS C 5201-1 4.29
23£5°C, Immersion cleaning, 5+£0.5min.
Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.05Q)

Max. 50mQ

Without mechanical damage such as breaks.

JIS C 5201-1 4.33
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MCR10
Resistors

®External dimensions (Unit : mm)

@
0.440.2 / ®
f = 2
| ] [77 ® No Material
A Resistive element
0.4+0.2 > S
e @) (Oxide metal thick film)
ke 2.040.1 y 2
® & @ | Silver thick film electrode
S
® | Nickel electrode
@ | Sn electrode
L —] ® | Alumina substrate
o ® | Overcoating
z
|- 1
®
®Packaging
Reel Taping
Po
P2 P1
®Do
o ololg (+*
L. F w
) J:BU -
Al B DI [ EIERERE Iz \
- | |
\ ™
Heat crimp cover/Tape
Thick paper (Underside paper tape) Chip resistor Square punchout hole
mount |
J s o == == n
AC‘F LaLeI (Unit: mm)
EIAJ ET-7200B compliant w F E Ao Bo
" " " +0.2 +0.2
8.0:03 | 35:005 | 1.75:01 | 165702 | 24707
(Unit: mm) Do Po P1 P2 T2
A B C D 015 *8-1 40801 | 4.0:01 | 2.040.05 | Max 1.1
0 + +1.0
0180 0| 060 *F 9o | ¢13:02
Bulk case
Slider
Shutter 1240.1
) T
N ’
EIAJ ET-7201B compliant 10207 (Unit : mm)
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Resistors

MCR10

®Part designation

NMERARNEADENEEE

—

Part No.

|I _I__I_—EI

Resistance tolerance - Special part number Nominal resistance
F +1% L |10Qorless (class F) Resistance code, 3 or 4 digits.
1Q or less (class J i
J 5% s loigor Ies(s ) Fig%?;igcee Resistance
- +Special P/N code
FL,FS,JS 4 digits
JL 3 digits

Packaging Specifications Code

Resistance tolerance . i . . .
Part No. Code I(E5%) FE1%) Packaging specifications Reel Basic ordering unit(pcs)
MCR10 EZH [©) ] Paper tape (4mm Pitch) $180mm (7in.) 5,000

Reel (¢180mm) : Compatible with JEITA standard "EIAJ ET-7200B"

© : Standard product

®Dimensions
2.20

JIS C5201-14.4.2
SAMPLE SIZE : n=20pcs
MICROMETER

215

2.10

E2.05

(mi

L 2.00

LENGT

01 1 10 100 1k 10k 100k 1M 10M

RESISTANCE (Q)

Fig.2 Dimensions (length)

®Electrical characteristics

8.0

JIS C5201-1 4.5
SAMPLE SIZE : n=20pcs
20°C 65%RH

6.0 -

4.0

2.0

DC RESISTANCE (%)

01 1 10 100 1k 10k 100k IM 10M
RESISTANCE (Q)

Fig.5 Resistance

1.45
JIS C 5201-1 4.4.2
1.40 FA4=Z0227 SAMPLE SIZE : n=20pcs
MICROMETER
1.35
130 oo e
E
T1.25F % =% Py
£
=]
S 1.20 oo -
1.15
1.10 oo -
1.05
01 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q)
Fig.3 Dimensions (width)
900
o Friiast 1S C 5201-1 4.8
QE 700 X SAMPLE SIZE : n=10pcs
s sEsCE 025°C /-55°C
= 500 fHTTHC @25°C/125°C
E LHEvw
4 300 T
] S5 ot e 1 1
& ' Sly-elulyy e =
ST B £
w X
% 300 :
2
& 500
w
[a
= 700
w
=
-900
01 1 10 100 1k 10k 100k 1M 10M

RESISTANCE (Q)

Fig.6 Variation resistance with
temperature

0.75
JIS C 5201-14.4.2
0.70 FA4==422[1 SAMPLE SIZE : n=20pcs
MICROMETER
0.65
£
E0.60 [T o
[}
{1055 [ g g
z
X
Co.50 oo o
I
=
0.45
0.40 == i
0.35
01 1 10 100 1k 10k100k 1M 10M
RESISTANCE (Q)
Fig.4 Dimensions (thickness)
40
JIS C5201-1 4.13
3.0 I SAMPLE SIZE : n=10pcs
RATED VOLTAGEx2.5
20 TIMES : 25
MAXIMUM OVERLOAD VOLTAGE : 200V
__ 10
g
x 00
g
-10
-20
-30
-4.0
0.1 1 10 100 1k 10k 100k 1M 10M

RESISTANCE (Q)

Fig.7 Overload
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MCR10

Resistors
25 25 40
JIS C 5201-1 4.18 JIS C 5201-1 4.19 JIS C 5201-1 4.24
20 SAMPLE SIZE : n=10pcs 20 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs
15 SOLDERING CONDITION : 260°C 105 15 -55°C / 125°C 5¢yc 40°C 93%RH WITH NO LOAD 1,000h
20
1.0 1.0
1.0
3 05 g 05 g
x 00 x 00 x 00
& o4 g
<-05 <05 <10
-10 -1.0
20
-15 -15
-3.0
2.0 -2.0
25 25 -4.0
10 100 1k 10k 100k1M 10M 01 1 10 100 1k 10k 100k1M 10M 01 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE ()
Fig.8 Resistance to soldering heat Fig.9 Rapid change of Fig.10 Damp heat, steady state
temperature
4.0 40 2.0
JIS C 5201-14.25.1 JIS C5201-14.25.3 JIS C 5201-1 4.29
3.0 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs
70°C 1,000h 155°C WITH NO LOAD 1,000h IPA, 5min.
20 OVERLOAD : THE RATED VOLTAGE 20 = 10 =
__ 10 10 = 05 =
S S g
x 00 « 00 x 00
: :
-1.0 -1.0 - -05 -
-20 -20 - -1.0 -
-3.0 -30 -15 -
-4.0 -4.0 -2.0
10 100 1k 10k 100k 1M 10M 01 1 10 100 1k 10k 100k 1M 10M 01 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.11 Endurance at 70°C Fig.12 Endurance Fig.13 Resistance to solvents
25
JIS C 5201-1 4.33
20 7 SAMPLE SIZE : n=10pcs
15 | ENDURANCE WITH 90mm WIDTH
10
g 0.5
x 00
4
<05
-1.0
-15
2.0
-25

10 100 1k 10k 100k 1M 10M
RESISTANCE (Q)

Fig.14 Bend strength of

the end face plating
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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MCR18
Resistors

Thick film rectangular
MCR18 (1206 size: 1/ 4W)

®Features

1) Power rating of 1/ 4W

2) Highly reliable chip resistor Ruthenium oxide dielectric offers superior resistance to the elements.

3) Electrodes not corroded by soldering
Thick film makes the electrodes very strong.

4) Leading the world in development and mass production.
Since start of production in 1976 (first in the wold), this component has established a solid reputation as a
generalpurpose chip resistor.

5) ROHM resistors have approved 1ISO-9001 certification.
Design and specifications are subject to change without notice. Carefully check the specification sheet before using or
ordering it.

®Ratings
Item Conditions Specifications
Rated power Power must be derated according to the power derating curve in 0.25W (1/4W)
Figure 1 when ambient temperature exceeds 70°C. at70°C
100
80 -
g
2 60 -
S
§ x
i -
g
20 -
0 -55 0 70 100 155
AMBIENT TEMPERATURE (°C)
Fig.1
Rated voltage The voltage rating is calculated by the following equation.
If the value obtained exceeds the limiting element voltage,
the voltage rating is equal to the maximum operating voltage.
E: Rated voltage (V)
E=/PxR P: Rated power (W)
. . Limiting element voltage 200V
R: Nominal resistance (Q) 9 9
Nominal resistance See Table 1.
Operating temperature —-55°C to +155°C
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MCR18

Resistors
Jumper type Table 1
Resistance Max. 50mQ . Resistance range Resistance temperature coefficient
Resistance tolerance o
@) (ppm /°C)
Rated current 2A
- +19 10<R<2.2M (E24,96 +100
Operating temperature |-55°C to +155°C F (£1%) ( )
J (£5%) 1.0<R<22 (E24) 500£350
22<R<10 (E29) +500
10<R<10M (E24) +200

@Before using components in circuits where they will be exposed to transients such as pulse loads (short—duration, high-level loads), be certain to evaluate the

componentin the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if itis used with a steady state voltage that

is greater than its rated voltage.

®Characteristics

Guaranteed value

Item - Test conditions (JIS C 5201-1)
Resistor type Jumper type
. J: 5% Max. 50mQ JIS C 5201-14.5
Resistance F 410
Variation of resistance JIS C 5201-14.8
with temperature See Table.1 Measurement : =55 / +25 / +125°C
JIS C 5201-1 4.13
Overload + (2.0%+0.1Q) Max. 50mQ Rated voltage (current) x2.5, 2s.
Maximum overload voltage : 400V
A new uniform coating of minimum of JIS C 5201-1 4.17
- 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C
Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.05Q) Max. 50mQ
No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10+1s.

Rapid change of
temperature

+ (1.0%+0.050Q) Max. 50mQ

JIS C 5201-1 4.19
Test temp. : -55°C to +125°C 5cyc

Damp heat, steady state

+(3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+(3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.25.1

Rated voltage (current), 70°C
1.5h: ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+(3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.25.3
155°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.05€2) Max. 50mQ

JIS C 5201-1 4.29
23+5°C, Immersion cleaning, 5+0.5min.
Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.05Q) Max. 50mQ
Without mechanical damage such as breaks.

JIS C 5201-14.33
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Resistors

MCR18

®External dimensions (Unit : mm)

@

0.5£0.25 @
y
— ®
S 5
0.5£0.25
3.240.15 3 e
™ L
® i
o
wn
S
S
Bl
@
-

Material

z
o

Resistive element (Oxide metal thick film)

Silver thick film electrode

Nickel electrode

Sn electrode

Alumina substrate

@ 0|60 |0|6]:

Overcoating

®Packaging
Reel Taping
i
[ T
Al 8| D] NEERE]
Heat crimp cover/Tape
Thick paper (Underside paper tape) Chip resistor Square punchout hole
mount
J o = = = = 1,
—lclk— i
LaLeI (Unit: mm)
EIAJ ET-72008 compliant w F E Az B2
+0.1 +0.15
80:03 | 35t0.05 | 1.75:0.1 |1.95 o | 35 02
(Unit: mm) D2 P2 P2 P2 T2
A B c D 015 +g.1 40£0.1 | 40£0.1 | 20£005 | Max. 1.1
0 +1 +1.0
6180 _15 060 0 9 0 013£0.2
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Resistors

MCR18

®Makeup of the part number

IM[lc|R][1]8][E]z

1

[ (]|
I -

Part No. Resistance tolerance Nominal resistance
F +1% Resistance code, 3 or 4 digits.
3 +505 000 denotes jumper type.
X Resistance Resistance
J 'fs also used tolerance code
Or jJumper F 4 digits
J 3 digits
Packaging Specifications Code
Resistance tolerance . T . . .
Part No. Code JE5%) F(*1%) Packaging specifications Reel Basic ordering unit (pcs)
MCR18 EZH [©) O Paper tape (4mm Pitch) $180mm (7in.) 5,000
Reel ($180) : JEITA ET-7200B
©: Standard product
®Dimensions
3.45 1.80 0.75
JIS C 5201-1 4.4.2 JIS C 5201-1 4.4.2 JIS C 5201-1 4.4.2
3.40 SAMPLE SIZE : n=20pcs 1.75 SAMPLE SIZE : n=20pcs 0.70 SAMPLE SIZE : n=20pcs
335 MICROMETER MICROMETER MICROMETER
1.70 o 0.65
_3.30 T
23.25 glAes i %o.eo -
Z3.20 T160 s Qoss Ty
0] 5 Z
Z3 a <
G315 2155 Ty S0.50 o
- I
3.10 =
1.50 - 0.45
3.05
3.00 1.45 0.40 s
2.95 1.40 0.35
01 1 10 100 1k 10k 100k 1M 10M 01 1 10 100 1k 10k 100k 1M 10M 0.1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.2 Dimensions (length) Fig.3 Dimensions (width) Fig.4 Dimensions (thickness)
®Electrical characteristics
8.0 900 4.0
JIS C5201-1 4.5 %) JIS C5201-14.8 JIS C5201-14.13
6.0 SAMPLE SIZE : n=20pcs °§ 700 5 ' SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs
' 2 20°C 65%RH s T 025°C/-55°C ’ RATED VOLTAGEX2.5TIMES : 25
- = 500 oo @25°C / 125°C MAXIMUM OVERLOAD VOLTAGE : 400V
< 40 ——T1- = {0} 2.0
g z b
Y W 300 oSy
O 20 - o 2 10
z Eloo»——' R YT g
b 00 o) : S x 00
% O -100 (X Tk 2 g
& -2.0 s & 0 ' -1.0
8 0 E T ; 2.0
,4. —_——— .
g—soo -
-6.0 s |-t -3.0
2 -700
[
-8.0 -900 -4.0
01 1 10 100 1k 10k 100k 1M 10M 01 1 10 100 1k 10k 100k1M 10M 0.1 10 100 1k 10k 100k1M 10M

RESISTANCE (Q)

Fig.5 Resistance

RESISTANCE (Q)

Fig.6 Variation resistance with

temperature

RESISTANCE ()

Fig.7 Overload
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MCR18

01 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q)

Fig.14 Bend strength of
the end face plating

Resistors
2.0 2.0 40
JIS C 5201-1 4.18 JIS C 5201-1 4.19 JIS C 5201-1 4.24
15 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs 30 SAMPLE SIZE : n=10pcs
< SOLDERING CONDITION : 260°C 10s —55°C / 125°C 5cyc < 40°C 93%RH WITH NO LOAD 1,000n
< 10 1.0 = < 20 -
w w
% O]
Z 05 s o __ 05 = Z 10 -
T L I
3] < o
w O x 00 w0
g E g
Z-05 B -05 = Z 10 =
= =
%) %)
0 -1.0 -1.0 = 020 =
& &
-15 i -15 = -30 <
-2.0 20 -4.0
01 1 10 100 1k 10k 100k 1M 10M 01 1 10 100 1k 10k 100k 1M 10M 01 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.8 Resistance to soldering heat Fig.9 Rapid change of Fig.10 Damp heat, steady state
temperature
4.0 4.0 2.0
JIS C 5201-1 4.25.1 JIS C 5201-1 4.25.3 JIS C 5201-1 4.29
3.0 SAMPLE SIZE : n=10pcs 3.0 SAMPLE SIZE : n=10pcs 15 SAMPLE SIZE : n=10pcs
g 70°C 1,000h < 155°C WITH NO LOAD 1,000h IPA, 5min.
< 50 OVERLOAD : THE RATED VOLTAGE < 90 — 10
w w .
[} [}
% 1.0 Z 10 = __ 05
T S
O O ~
w O w 0 x 00
9] 9] %
% -10 Z 10 z 05
0 &
@ -20 @ -20 = -1.0
o ['4
-3.0 -3.0 = -15
-4.0 -4.0 -2.0
0.1 1 10 100 1k 10k 100k 1M 10M 0.1 1 10 100 1k 10k 100k 1M 10M 01 1 10 100 1k 10k 100k 1M 10M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.11 Endurance (at 70°C) Fig.12 Endurance Fig.13 Resistance to solvents
2.0
JIS C 5201-1 4.33
15 SAMPLE SIZE : n=10pcs
g ENDURANCE WITH 90mm WIDTH
S
~ 10 —
w
2
Z 05 =
5 ¥ .
w 0 " 1% 2
O
Z 05 -
P
]
@-10 <
o
-15 =
20
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.

Appendix1-Revl1.1



Resistors

MCR25

Thick film rectangular
MCR25 (1210 size: 1/ 4W)

®Features

1) Made of same material as the general purpose chip resistors (MCR10 / 18).

2) Highly reliable chip resistor

Ruthenium oxide resistive material offers superior resistance to the elements.
3) Electrodes not corroded by soldering

Suitable for re-flow soldering.

4) ROHM resistors have approved 1ISO-9001 certification.
Design and specifications are subject to change without notice. Carefully check the specification sheet before using or

ordering it.
®Ratings
Item Conditions Specifications
Rated power Power must be derated according to the power derating curve in 0.25W (1/4w)
Figure 1 when ambient temperature exceeds 70°C. at 70°C

100

80

60

40

POWER LOAD (%)

20

\

-55

0 70 100 25
AMBIENT TEMPERATURE (°C)
Fig.1

Rated voltage

The voltage rating is calculated by the following equation. If the value
obtained exceeds the limiting element voltage, the voltage rating is
equal to the maximum operating voltage.

E=/PxR E: Rated voltage (V)
; Elit;?ngf\rlzvez:s(t\ggce @ Limiting element voltage 200V
Nominal resistance See Table 1.
Operating temperature -55°C to +125°C
Jumper type Table 1
Resistance Max. 50mQ Resistance tolerance Resistance range Resistance temperature coefficient
Rated current 2A (©) (ppm/°C)
Operating temperature | —-55°C to +125°C F (£1%) 0.1<R<10 (E24) +250
10<R<1M (E24,96) 200
J (+5%) 0.1<R<1 (E24) +250
10<R<22 (E24) 5004350
22<R<56 (E24) 4500
56<R<33M (E24) +200

eBefore using components in circuits where they will be exposed to transients such as pulse loads (short-duration, high-level loads), be certain to evaluate the

component in the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if it is used with a steady state voltage that

is greater than its rated voltage.
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Resistors

MCR25

®Characteristics

Guaranteed value

Iltem - Test conditions (JIS C 5201-1)
Resistor type Jumper type
. J: 5% Max. 50mQ JIS C 5201-14.5
Resistance F 410
Variation of resistance JIS C 5201-14.8
with temperature See Table.1 Measurement : —55 / +25 / +125°C
JIS C 5201-1 4.13
Overload + (2.0%+0.1Q) Max. 50mQ Rated voltage (current) x2.5, 2s.
Maximum overload voltage : 400V
A new uniform coating of minimum of JIS C 5201-1 4.17
. 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C
Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.05Q) Max. 50mQ

No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10£1s.

Rapid change of
temperature

+ (1.0%+0.05Q) Max. 50mQ

JIS C 5201-1 4.19
Test temp. : =55°C to +125°C 5cyc

Damp heat, steady state

+(3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+ (3.0%+0.1Q) Max. 100mQ

JIS C5201-14.25.1

Rated voltage (current), 70°C
1.5h: ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+ (3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.25.3
125°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.05Q) Max. 50mQ

JIS C 5201-1 4.29

2345°C, Immersion cleaning, 5+0.5min.

Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.05Q) Max. 50mQ
Without mechanical damage such as breaks.

JIS C 5201-1 4.33

®External dimensions (Unit : mm)

@)
"
0.5+0.25 @ No. Material
® @ | Resistive element (Oxide metal thick film)
@ | Silver thick film electrode
—» 0I5i0‘2§.2¢0.15 9™ e ® | Nickel electrode
. E @ | sn electrode
) ® | Alumina substrate
o
® | Overcoating (glass)
n
-
S
i
[te}
o
®
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MCR25

Resistors
®Packaging
Reel Taping
/\ - rp—oT&’
<
,/ A oy N AN X ﬂ
\V % % % %
1A il
L O\ —~
Al B DI [ \:\\:(w:\\:[ \( Tf v]x\l:\\;\\;\ 3
AN A —
p— A ] P1 ‘KJ
—lch— T (Unit : mm)
Label
EIAJ ET-72008 compliant w F E Ao Bo
8.0+0.3 | 3.54#0.05 | 1.75#0.1 | 3.00.1 3.5+0.1
(Unit : mm)
A B C D Do Po P1 P2 K
9180 _g 960 % 13103 | ¢13+0.2 01501 | 40:01 | 40:01 | 20:0.05 | Max.11

®Makeup of the part number

NERABNEDHEEE N
—

—1 ! [
Part No. Resistance tolerance  Nominal resistance
F *1% Resistance code, 3 or 4 digits.
J +505 000 denotes jumper type.
R Resistance Resistance
Jis also used tolerance code
for jumper F : 4 digits
J : 3 digits

Packaging Specifications Code

Resistance tolerance . I . . .
Part No. Code J(E5%) F(E1%) Packaging specifications Reel Basic ordering unit (pcs)
MCR25 JZH @] ] Embossed tape (4mm Pitch) $180mm (7in.) 4,000

Reel (0180) : JEITA ET-72008
©: Standard product

®Dimensions
3.60 2.90 0.75
JIS C 5201-1 4.4.2 JIS C 5201-1 4.4.2 JIS C 5201-1 4.4.2
3.50 SAMPLE SIZE : n=20pcs 2.80 SAMPLE SIZE : n=20pcs 0.70 SAMPLE SIZE : n=20pcs
MICROMETER MICROMETER MICROMETER
3.40 - 2.70 0.65
E3.30 Eo 60
£ g 2.60 Eo.
Z3.20 - 250 055
10} 5 g
E 3.10 - =240 00.50
a7 22 go.
=
3.00 — 2.30 0.45
2.90 - 2.20 0.40
2.80 2.10 0.35
01 1 10 100 1k 10k 100k1M 3.3M 01 1 10 100 1k 10k 100k 1M 3.3M 01 1 10 100 1k 10k 100k 1M3.3M
RESISTANCE (Q) RESISTANCE (Q) RESISTANCE (Q)
Fig.2 Dimensions (length) Fig.3 Dimensions (width) Fig.4 Dimensions (thickness)
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Resistors

MCR25

®Electrical characteristics

8.0

6.0

DC RESISTANCE (%)
® RN
o o o o

A
o

2.0

15

1.0

ARIR (%)
o
o o

|
e
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-1.0

JIS C5201-1 4.5

SAMPLE SIZE : n=20pcs

i 20°C 65%RH

0.1

1

10 100 1k 10k 100k1M 3.3M
RESISTANCE (Q)

Fig.5 Resistance

JIS C5201-14.18

—H SAMPLE SIZE : n=10pcs

SOLDERING CONDITION : 260°C 10s

0.1

1

10 100 1k 10k 100k1M 3.3M
RESISTANCE (Q)

Fig.8 Resistance to soldering heat

4.0

3.0

20

JIS C5201-14.25.1

SAMPLE SIZE : n=10pcs

70°C 1,000h

OVERLOAD : THE RATED VOLTAGE

0.1

1

10 100 1k 10k 100k 1M 3.3M
RESISTANCE (Q)

Fig.11 Endurance at 70°C

ARIR (%) TEMPERATURE COEFFICIENT (ppm/°C)

ARIR (%)

w o N ©
S 9o 9 9
S S5 & S
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S

! | | | |
© N g W
S 9 9o © 9
S & &8 & S

25
2.0
15
1.0
05

4.0

3.0

2.0

1.0

o

-1.0

JIS C5201-14.8

SAMPLE SIZE : n=10pcs

025°C/-55°C

@25°C/125°C

0.1

1

10 100 1k 10k 100k 1M 3.3M

RESISTANCE (Q)

Fig.6 Variation resistance with
temperature

| JIS C 52011 4.19

SAMPLE SIZE : n=10pcs

—55°C / 125°C 5cyc

0.1

1 10 100 1k 10k 100k1M 3.3M
RESISTANCE (Q)
Fig.9 Rapid change of

temperature

JIS C 5201-14.25.3

SAMPLE SIZE : n=10pcs

125°C WITH NO LOAD 1,000h

0.1

1

10 100 1k 10k 100k 1M 3.3M

RESISTANCE (Q)

Fig.12 Endurance

ARIR (%)

ARIR (%)
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o o o o ©

LA ! |
[ woNe
o o o o o o

= noow s
o o o o

o

-1.0

JIS C 5201-1 4.13

1 SAMPLE SIZE : n=10pcs

RATED VOLTAGEX2.5TIMES : 2s

MAXIMUM OVERLOAD VOLTAGE : 400V

10 100 1k 10k 100k1M 3.3M

RESISTANCE (Q)

Fig.7 Overload

JIS C 5201-1 4.24

SAMPLE SIZE : n=10pcs

40°C 93%RH WITH NO LOAD 1,000h

10 100 1k 10k 100k 1M 3.3M

RESISTANCE (Q)

Fig.10 Damp heat, steady state

JIS C 5201-1 4.29

SAMPLE SIZE : n=10pcs

IPA, 5min.

10 100 1k 10k 100k 1M 3.3M

RESISTANCE ()

Fig.13 Resistance to solvents
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Resistors

MCR25

2.0

JIS C 5201-1 4.33
15 SAMPLE SIZE : n=10pcs
ENDURANCE WITH 90mm WIDTH

1.0

0.5

ARIR (%)

01 1 10 100 1k 10k 100k 1M 3.3M
RESISTANCE ()

Fig.14 Bend strength of
the end face plating
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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MCR50
Resistors

Thick film rectangular
MCR50 (2010 size : 1/ 2W)

®Features

1) Made of same material as the general purpose chip resistors (MCR10 / 18).

2) Highly reliable chip resistor
Ruthenium oxide dielectric offers superior resistance to the elements.

3) Electrodes not corroded by soldering
Suitable for re-flow soldering.

4) ROHM resistors have approved ISO-9001 certification. Design and specifications are subject to change without notice.
Carefully check the specification sheet supplied with the product before using or ordering it.

®Ratings
Iltem Conditions Specifications
Rated power Power must be derated according to the power derating curve in 0.5W (1/2wW)
Figure 1 when ambient temperature exceeds 70°C. at 70°C
100
. 80
5
<
9 60
& 40
H
; \
20
0 -55 70 100 25
AMBIENT TEMPERATURE (°C)
Fig.1
Rated voltage The voltage rating is calculated by the following equation. If the value
obtained exceeds the limiting element voltage, the voltage rating is
equal to the maximum operating voltage.
E: Rated voltage (V)
_ / P: Rated power (W,
E=J/PxR R: Nomingl resis(tan)ce © Limiting element voltage 200V
Nominal resistance See Table 1.
Operating temperature -55°C to +125°C
Jumper type Table 1
i . Resistance range Resistance temperatur fficien
Resistance Max. 50mQ Resistance tolerance © g esistal ce(e r;;e/aoté)e coefficient
Rated current 3A pp
+10
Operating temperature [-55°C to +125°C F (£1%) 10=R<180k (E24,96) +100
J (£5%) 1.0<R<2.0 (E24) 5004350
2.2<R<9.1 (E24) +500
10<R<330k (E24) +200
360k<R<560k (E24) +350

eBefore using components in circuits where they will be exposed to transients such as pulse loads (short-duration, high-level loads), be certain to evaluate the
component in the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if it is used with a steady state voltage that

is greater than its rated voltage.
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Resistors

MCR50

®Characteristics

Item

Guaranteed value

Test conditions (JIS C 5201-1)

Resistor type Jumper type
. J: 5% Max. 50mQ JIS C 5201-1 4.5
Resistance F 1%
Variation of resistance JIS C 5201-1 4.8
with temperature See Table.1 Measurement : -55 / +25 / +125°C
JIS C 5201-1 4.13
Overload +(2.0%+0.1Q) Max. 50mQ Rated voltage (current) x2.5, 2s.
Maximum Overload Voltage : 400V
A new uniform coating of minimum of JIS C 5201-1 4.17
. 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C

Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.05Q)

‘ Max. 50mQ

No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10+1s.

Rapid change of
temperature

+ (1.0%+0.05Q)

Max. 50mQ

JIS C 5201-1 4.19
Test temp. : =55°C to +125°C 5cyc

Damp heat, steady state

+ (3.0%+0.1Q)

Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+(3.0%+0.1Q)

Max. 100mQ

JIS C5201-14.25.1

Rated voltage (current), 70°C
1.5h : ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+(3.0%+0.1Q)

Max. 100mQ

JIS C 5201-14.25.3
125°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.05Q)

Max. 50mQ

JIS C 5201-1 4.29
23+5°C, Immersion cleaning, 5+0.5min.
Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.05€2)

Max. 50mQ

Without mechanical damage such as breaks.

JIS C 5201-1 4.33

®External dimensions (Unit : mm)

®
0.6+0.25
N 0.6+0.25
5.0+0.15 N ﬂ
® 9
n
n
[}
n
—
[
+
n
Y
®

z
o

Material

Resistive element (Oxide metal thick film)

Silver thick film electrode

Nickel electrode

Sn electrode

Alumina substrate

@ O0|6|e|e|6

Overcoating (glass)
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MCR50

Resistors
®Packaging
Reel Taping
Po P2
1/ 7
4 D N N ]
% N N % %
[[ 1]
A| 8| b} CIERE| =
\\ e
A0 P1 K
—lch— ‘ (Unit : mm)
Label
EIAJ ET-7200B compliant w F E Ao Bo
12.0+0.3 5.5+0.05 1.75+0.1 3.4+0.2 5.6+0.2
(Unit : mm)
A B C D Do Po P1 P2 K
0 +1 +1.0 +0.1
¢180_1.5 $60 0 13 0 $13+0.2 01.5 0 4.0+0.1 4.0+0.1 2.0+0.05 Max. 1.1

®Makeup of the part number

IM[clrRlI5]o][3]z

N

1

[H1 1]
I -

Part No. Resistance folerance - Nominal resistance
F +1% Resistance code, 3 or 4 digits.
J +50 000 denotes jumper type.
- Resistance Resistance
Jis a_lso used tolerance code
for jumper F . 4digits
J : 3 digits
Packaging Specifications Code
Part No. Code R‘]EISS;Z;CT tOFI(eirT;/S)e Packaging specifications Reel Basic ordering unit (pcs)
MCR50 JZH [©) \ [©] Embossed tape (4mm Pitch) $180mm (7in.) 4,000

Reel (180) : JEITA ET-72008
© : standard product

®Dimensions

5.40
5.30
5.20

Es.10

£

Is5.00

G4.90

-

4.80
470

4.60

JIS C5201-14.4.2

SAMPLE SIZE : n=20pcs

MICROMETER

0.1

1

10 100 1k 10k 100k 560k

RESISTANCE (Q)

Fig.2 Dimensions (length)

n
©
S

JIS C 5201-14.4.2

N
Y
=}

SAMPLE SIZE : n=20pcs

MICROMETER

JIS C5201-14.4.2

SAMPLE SIZE : n=20pcs

MICROMETER

N
o
S

T
|
|
|
|

2.50

ESS (
o
(4]
o

WIDTH (mm)

N
»
S
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o
o
S

N
w
S

0.40

01 1

10 100 1k 10k 100k 560k
RESISTANCE ()

Fig.3 Dimensions (width)

01 1

10 100 1k 10k 100k 560k
RESISTANCE (Q)

Fig.4 Dimensions (thickness)
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Resistors

MCR50

®Electrical characteristics
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DC RESISTANCE (%)
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Fig.8 Resistance to soldering heat
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ARIR (%)
o

JIS C5201-145

SAMPLE SIZE : n=20pcs

20°C 65%RH

0.1

1

10 100 1k 10k 100k 560k
RESISTANCE (Q)

Fig.5 Resistance

JIS C 5201-1 4.18

SAMPLE SIZE : n=10pcs

SOLDERING CONDITION : 260°C 10s

0.1

1

10 100 1k 10k 100K 560k
RESISTANCE (Q)

JIS C5201-14.25.1

SAMPLE SIZE : n=10pcs

70°C 1,000h

OVERLOAD : THE RATED VOLTAGE

0.1

1

10 100 1k 10k 100k 560k

RESISTANCE (Q)

Fig.11 Endurance at 70°C

ARIR (%) TEMPERATURE COEFFICIENT (ppm/°C)

ARIR (%)

900
" | JISC5201-14.8
700 SAMPLE SIZE : n=10pcs
Fos O25°C/-55°C
500 far @25°C/125°C
1y
300 Y-
k
]
100 B3
¥
~100 4 x i
-300
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01 1 10 100 1k 10k 100k 560k

RESISTANCE (Q)

Fig.6 Variation resistance with
temperature

2.0
JIS C 5201-1 4.19
15 Fzd SAMPLE SIZE : n=10pcs
—55°C / 125°C 5¢cyc
1.0
05
0
-05
-10
-15
-20
01 1 10 100 1k 10k 100k 560k
RESISTANCE (Q)
Fig.9 Rapid change of
temperature
4.0
JIS C 5201-1 4.25.3
3.0 SAMPLE SIZE : n=10pcs
125°C WITH NO LOAD 1,000h
2.0
1.0
0
-1.0
-20
-30
-4.0

01 1 10 100 1k 10k 100k 560k

RESISTANCE (Q)

Fig.12 Endurance

ARIR (%)

ARIR (%)
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JIS C 5201-1 4.13

SAMPLE SIZE : n=10pcs

=] RATED VOLTAGEX2.5

TIMES : 2s

MAXIMUM OVERLOAD VOLTAGE : 400V
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10 100 1k 10k 100k 560k
RESISTANCE (Q)

Fig.7 Overload

JIS C 5201-1 4.24

SAMPLE SIZE : n=10pcs

40°C 93%RH WITH NO LOAD 1,000h

0.1

1

10 100 1k 10k 100k 560k

RESISTANCE (Q)

Fig.10 Damp heat, steady state

25

1.0

-1.0

JIS C 5201-1 4.29

SAMPLE SIZE : n=10pcs

IPA, 5min.

0.1

1

10 100 1k 10k 100k 560k

RESISTANCE (Q)

Fig.13 Resistance to solvents
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Resistors

MCR50

2.0

JIS C 5201-1 4.33
15 +---1 SAMPLE SIZE : n=10pcs
ENDURANCE WITH 90mm WIDTH

1.0

0.5

ARIR (%)
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Fig.14 Bend strength of
the end face plating
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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MCR100
Resistors

Thick film rectangular
MCR100 (2512 size : 1W)

®Features
1) Made of same material as the general purpose chip resistors (MCR10 / 18).
2) Highly reliable chip resistor
Ruthenium oxide dielectric offers superior resistance to the elements.
3) Electrodes not corroded by soldering
Suitable for re-flow soldering.
4) ROHM resistors have approved 1ISO-9001 certification.
Design and specifications are subject to change without notice. Carefully check the specification sheet supplied with
the product before using or ordering it.

®Ratings
Item Conditions Specifications
Rated power Power must be derated according to the power derating curve in 1Wat 70°C
Figure 1 when ambient temperature exceeds 70°C.
100
< 80
§ 60
9
& 40
: \
¢
a 20
- 0 7 100 125
AMBIENT TEMPERATURE (°C)
Fig.1
Rated voltage The voltage rating is calculated by the following equation. If the value
obtained exceeds the limiting element voltage, the voltage rating is
equal to the maximum operating voltage.
E: Rated voltage (V)
E=/PxR P:Rated power (W) imiti 200V
R: Nominal resistance (Q) Limiting element voltage
Nominal resistance See Table 1.
Operating temperature -55°C to +125°C
Jumper type Table 1
: . Resistance range i ici
Resistance Max. 50mQ Resistance tolerance g Resistance temperegure coefficient
§ © (ppm / °C)
Rated current 4A
F (£1%) 10<R<82k (E24,96) +100
1 o o
Operating temperature | —55°C to+125°C J (+5%) 1.0<R<2.0 (E24) 5004350
2.2<R<9.1 (E24) +500
10<R<22 (E24) +350
24<R<100k (E24) +200

eBefore using components in circuits where they will be exposed to transients such as pulse loads (short-duration, high-level loads), be certain to evaluate the
component in the mounted state. In addition, the reliability and performance of this component cannot be guaranteed if it is used with a steady state voltage that
is greater than its rated voltage.
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Resistors

MCR100

®Characteristics

Guaranteed value

Item - Test conditions (JIS C 5201-1)
Resistor type Jumper type
. J: 5% Max. 50mQ JIS C 5201-145
Resistance E 1%
Variation of resistance JIS C 5201-14.8
with temperature See Table.1 Measurement : =55/ +25 / +125°C
JIS C 5201-1 4.13
Overload +(2.0%+0.1Q) Max. 50mQ Rated voltage (current) x2.5, 2s.
Maximum Overload Voltage : 400V
A new uniform coating of minimum of JIS C 5201-1 4.17
. 95% of the surface being immersed Rosin-Ethanol (25%WT)
Solderability

and no soldering damage.

Soldering condition : 235+5°C
Duration of immersion : 2.0+0.5s.

Resistance to
soldering heat

+ (1.0%+0.05Q) Max. 50mQ

No remarkable abnormality on the appearance.

JIS C 5201-1 4.18
Soldering condition : 260+5°C
Duration of immersion : 10+1s.

Rapid change of
temperature

+ (1.0%+0.05Q2) Max. 50mQ

JIS C 5201-1 4.19
Test temp. : -55°C to +125°C 5cyc

Damp heat, steady state

+(3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.24
40°C, 93%RH
Test time : 1,000h to 1,048h

Endurance at 70°C

+(3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.25.1

Rated voltage (current), 70°C
1.5h : ON - 0.5h : OFF

Test time : 1,000h to 1,048h

Endurance

+(3.0%+0.1Q) Max. 100mQ

JIS C 5201-1 4.25.3
125°C
Test time : 1,000h to 1,048h

Resistance to solvent

+ (1.0%+0.05Q) Max. 50mQ

JIS C 5201-1 4.29
2345°C, Immersion cleaning, 5+0.5min.
Solvent : 2-propanol

Bend strength of
the end face plating

+ (1.0%+0.05Q) Max. 50mQ
Without mechanical damage such as breaks.

JIS C 5201-1 4.33

®External dimensions (Unit : mm)

Material

Resistive element (Oxide metal thick film)

Silver thick film electrode

Nickel electrode

Sn electrode

Alumina substrate

Overcoating (glass)

@
0.6£0.25 )
No.
® 0
N 0.6+0.25 J @
6.3+0.15 NS ®
(=1
® ﬁ @
° ®
®©
3
(=}
o
(S}
®
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MCR100

Resistors
®Packaging
Reel Taping
o P2
Ll Bl
1 @ O—@ @ g
T 1l
(A 1 )
= = i
—slchk— ‘ (Unit : mm)
Label
EIAJ ET-72008 w F E Ao Bo
12.0+0.3 5.56+0.05 | 1.75+0.1 3.5+0.2 6.7+0.2
(Unit : mm)
A B C D Do Po P1 P2 K
9180 72 960 +é 13+0.3 | $13+0.2 ¢l-5+8'1 4001 | 4.0+0.1 | 2.0+0.05 | Max.1.1

®Makeup of the part number
IM[iclr[[1]ofo][J]z

51061 000

N d I
Part No. Resistance tolerance  Nominal resistance
F +1% Resistance code, 3 or 4 digits.
J +50 000 denotes jumper type.
R Resistance Resistance
Jis also used tolerance code
for jumper F 4 digits
J 3 digits
Packaging Specifications Code
Resistance tolerance ; I . . ;
Part No. Code IEE%) | FEL%) Packaging specifications Reel Basic ordering unit (pcs)
MCR100 JZH [©) \ [©] Embossed tape (4mm Pitch) $180mm (7in.) 4,000

Reel (¢180) : JEITA ET-7200B
© : Standard product

®Dimensions
6.70

JIS C5201-14.4.2

SAMPLE SIZE : n=20pcs

6.60

MICROMETER

6.50

6.40
£

Z6.30

56.20
-

6.10

6.00

5.90
01 1

10 100 1k 10k 100k

RESISTANCE (Q)

Fig.2 Dimensions (length)

3.55 0.75
JIS C5201-14.4.2 JISC5201-14.4.2
3.45 ~ZZ1 SAMPLE SIZE : n=20pcs 0.70 SAMPLE SIZE : n=20pcs
MICROMETER MICROMETER
3.35 0.65
£
€3.25 50.60
E ?
315 $0.55
= 4
S 5 0.50
23.05 Qo.
=
2.95 0.45
2.85 0.40
2.75 0.35
0.1 1 10 100 1k 10k 100k 0.1 1 10 100 1k 10k 100k

RESISTANCE (Q)

Fig.3 Dimensions (width)

RESISTANCE (Q)

Fig.4 Dimensions (thickness)
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Resistors

MCR100

®Electrical characteristics

6.0
JIS C5201-1 4.5
SAMPLE SIZE : n=20pcs
4.0 20°C  65%RH
g
o 20
o
z
»0_—7 0
[%]
w
20
Q
[a)
-4.0
-6.0
01 1 10 100 1k 10k 100k
RESISTANCE (Q)
Fig.5 Resistance
2.0
JIS C 5201-14.18
15 —=1SAMPLE SIZE : n=10pcs
SOLDERING CONDITION : 260°C 10s
1.0
_. 05
g
x O
g
-0.5
-1.0
-15
-2.0

0.1 1 10 100 1k 10k 100k

RESISTANCE (Q)

Fig.8 Resistance to soldering heat

4.0

JIS C5201-14.25.1
3.0 SAMPLE SIZE : n=10pcs
70°C 1,000h

20 OVERLOAD : THE RATED VOLTAGE

1.0

ARIR (%)

-1.0

-2.0

-3.0

01 1 10 100 1k 10k 100k

RESISTANCE (Q)

Fig.11 Endurance at 70°C

TEMPERATURE COEFFICIENT (ppm/°C)

AR/R (%)

ARIR (%)

900
JISC5201-14.8
700 SAMPLE SIZE : n=10pcs
5 (O 25°C/-55°C
500 -7+ T @ 25°C/125°C
HI
300
AR
100 | 3n
x )
-100 - g
-300
-500
-700
-900

0.1 1 10 100 1k 10k 100k

RESISTANCE (Q)

Fig.6 Variation resistance with
temperature

2.0
JIS C 5201-1 4.19
15 =f+===f===| SAMPLE SIZE : n=10pcs
-55°C / 125°C 5cyc
10
O] S
0F=
B e
-1.0
1 s i
-20
0.1 1 10 100 1k 10k 100k
RESISTANCE (Q)
Fig.9 Rapid change of
temperature
4.0
JIS C5201-14.25.3
30 SAMPLE SIZE : n=10pcs
125°C WITH NO LOAD 1,000h
20
1.0
0
-1.0
20
-3.0
-4.0

01 1 10 100 1k 10k 100k

RESISTANCE (Q)

Fig.12 Endurance

AR/R (%)

ARIR (%)

ARIR (%)

40
JIS C 5201-1 4.13
3.0 = ]SAMPLE SIZE : n=10pcs
S RATED VOLTAGEX2.5
20 == TIMES : 25
MAXIMUM OVERLOAD VOLTAGE : 400V
1.0
0
-10
-20
-3.0
-4.0
01 1 10 100 1k 10k 100k
RESISTANCE (Q)
Fig.7 Overload
4.0
JIS C5201-14.24
3.0 SAMPLE SIZE : n=10pcs
40°C 93%RH WITH NO LOAD 1,000h
20
10
0
-1.0
-20
-30
-4.0
0.1 1 10 100 1k 10k 100k
RESISTANCE (Q)
Fig.10 Damp heat, steady state
25
JIS C 5201-1 4.29
SAMPLE SIZE : n=10pcs
IPA, 5min.
10
0
-1.0
-25

01 1 10 100 1k 10k 100k

RESISTANCE (Q)

Fig.13 Resistance to solvents
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Resistors

MCR100

2.0

15

1.0

0.5

ARIR (%)

-1.0

-15

-2.0

JIS C 5201-1 4.33

—+——1 SAMPLE SIZE : n=10pcs

ENDURANCE WITH 90mm WIDTH

01 1 10 100 1k 10k 100k

RESISTANCE (Q)

Fig.14 Bend strength of
the end face plating
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@® The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@® Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@® Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.
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THICK FILM

CHIP RESISTORS

05/16/05

CR/CJ, CRP/CJP, and CRT/CJT Series Chip Resistors

HOW TO ORDER

CR 10 12000 F M
| Packaging
M = 7" Reel B = Bulk
V = 13" Reel
Tolerance (%)
J=145 G=+2 F=+1 D=4+05 FEATURES
EIA Resistance Value . o
Standard Decade Values ® |SO 9002 Quality Certified
Size ] Excgllent stability overa wide range of
20=0201 10=0805 12 =2010 environmental conditions
05=0402 18=1206 01 =2512 B CR and CJ types in compliance with RoHs
16=0603 14=1210 B CRP and CJP types constructed with AgPd
Termination Material Terminals, Epoxy Bondable
g:;bl'ze?’e Blan’lzgpd b B Operating temperature -55°C ~ +125°C
) B Applicable Specifications: EIA 575, IEC 60115-1,
Series JIS 5201-1, and MIL-R-55342G
CJ =Jumper  CR = Resistor
SCHEMATIC DIMENSIONS (mm)
— e — — e k— Size L W c d t
0201 0.60 + 0.05 0.30 + 0.05 0.13 +0.05 0.25+0.05 0.25 +0.05
0402 1.00 + 0.05 0.5+0.1-0.05 0.20 +0.10 0.25+0.05-0.10 | 0.35+0.05
0603 1.60 +0.10 0.80 +0.10 0.20 +0.10 0.30+0.20-0.10 | 0.50 +0.10
0805 2.00 +0.15 1.25+0.15 0.40 +0.25 0.30+0.20-0.10 | 0.50 +0.15
I L I 1206 3.20+0.15 1.60 +0.15 0.45+0.25 0.40+0.20-0.10 | 0.60+0.15
1210 3.20+0.15 260+0.15 0.50 + 0.30 0.40+0.20-0.10 | 0.60 +0.10
m 2010 5.00 + 0.20 2.50 + 0.20 0.50 + 0.30 0.40+0.20-0.10 | 0.60 +0.10
N e 2512 630+020 | 310+020 | 050+030 | 0.40+0.20-0.10 | 0.60*0.15
ELECTRICAL SPECIFICATIONS for CHIP RESISTORS
Size 0201 0402 0603 0805
Power Rating (EIA 575) 0.050 (1/20) W 0.063(1/16) W 0.100 (1/10) W 0.125 (1/8) W
Working Voltage* 25V 50V 50V 100V
Overload Voltage 50V 100V 100V 200V
Tolerance (%) +5 1 | 5 | +05 +1 2 | 5 [05] x1 | 22 ] 15
EIA Values E-24 E-96 E-24 E-96 E-24 E-96 E-24
Resistance 10~1M 10~1M 10~3.3M 10~1M | 1.0~9.1 10~10M 10~1M 1.0~9.1, 10~10M
TCR (ppm/°C) +250 +250 +250 +100 +400, +200 +100 +400, +200
Operating Temp. -55°C ~ +125°C -55°C ~ +125°C -55°C ~ +125°C -55°C ~ +125°C
Size 1206 1210 2010 2512
Power Rating (EIA 575) 0.250 (1/4) W 0.33 (1/3) W 0.500 (1/2) W 1.000 (1) W
Working Voltage* 200V 200V 200V 200V
Overload Voltage 400V 400V 400V 400V
Tolerance (%) 05| +1 [ +2 | +5 |+05| +1 | 2 [ +5 [+05 | #1 | +2 | 5 [+05] +1 | +2 | 45
EIA Values E-96 E-24 E-96 E-24 E-96 E-24 E-96 E-24
Resistance 10~1M 1.0~9.1, 10~10M 10~1M 1.0~9.1, 10~10M 10~1M 1.0~9.1, 10~10M 10~1M 1.0~9.1, 10~10M
TCR (ppm/°C) +100 +400, +200 +100 +400, +200 +100 +400, +200 +100 +400, +200
Operating Temp. -565°C ~ +125°C -55°C ~ +125°C -55°C ~ +125°C -55°C ~ +125°C

* Rated Voltage: VPxR

AAC

American Accurate Components, Inc.

188 Technology Drive Unit H, Irvine, CA 92618
TEL: 949-453-9888 ¢ FAX: 949-453-8889




THICK FILM CHIP RESISTORS

05/16/05

ELECTRICAL SPECIFICATIONS for ZERO OHM JUMPERS

Series CJ20 (0201) | CJO5 (0402) | CJO6 (0603) | CJ10(0805) | CJ18(1206) | CJ14(1210) | CJ12(2010) | CJO1 (2512)
Rated Current 0.5A (70°C) 1A (70°C) 1A (70°C) 1A (70°C) 2A (70°C) 2A (70°C) 2A (70°C) 2A (70°C)
Resistance (Max) 50mQ 50mQ 50 mQ 50mQ 50mQ 50 mQ 50mQ 50mQ
Max. Overload Current | 1A 1A 1A 2A 2A 2A 2A 2A

Working Temp.

| s5°C - +125°C

-55°C ~ +125°C

-55°C ~ +125°C

-55°C ~ +125°C

-55°C ~ +125°C

-55°C ~ +125°C

-55°C ~ +125°C

-55°C ~ +125°C

* Rated Voltage: VPxR

DERATING CURVE

For resistors operated at ambient temperature over 70°C , power rating shall be derated in accordance with figure 1.

AAC

American Accurate Components, Inc.

P max.
Power ratio [ %)

100

a0

0 70

Ambient

Figure 1

100 125
Temp.{*C)

The rated voltage is calculated by the following formula:

E=VP*R
E=Rated Voltage(V)
P=Rated Power(W)

R=Resistance Value(Q)

188 Technology Drive Unit H, Irvine, CA 92618
TEL: 949-453-9888 ¢ FAX: 949-453-8889




THICK FILM CHIP RESISTORS

05/16/05

CHARACTERISTICS

Test Item Maximum A € +0.050Q Test Conditions
+2% & £ 5% Tolerance |+ 1% & £ 0.5% Tolerance

Short Time Overload +£0.75% £0.50% E'Qf::?e‘if\rfélg;é T30 conds

. o o EIA Standard 575, = 3.14
Load Life +1.50% +1.00% 90 minutes on; 30 minutes off for 1000 hours
Thermal Shock +0.25% +0.50% iéogtf”ffggfc7fc;f53£cles
High Temperature Exposure + 0.50% +1.25% I1E|2g°scting?(r)dc50?fts|nﬁ§uz for 100 hours
Terminal Strength +0.50% +0.50% %Agnf;agagg 5315@;‘ fif’so ccconds
Moisture Resistance +1.00% + 0.50% EIA Standard 575, = 3.10
Solderability 95% minimum coverage | 95% minimum coverage Elﬁefct)igiag?irsnﬁé?s%r:Z@ +215°C

EIA Standard Values

0603, 0805, 1206, 1210, 2010, 2512 Sizes
Decade Values in the EIA Standard E-24 Series: EIA 3 Digit Code of 10K ohm resistor
1.0 1.1 1.2 1.3 1.5 1.6 E-24 Values, E-96 Values
1.8 2.0 2.2 2.4 2.7 3.0
33 3.6 39 2.3 27 AL 0805, 1206, 1210, 2010, 2512 Si
, , , , izes
5.6 6.2 6.8 7.5 8.2 9.1 EIA 4 Digit Code of 121K ohm resistor
E-96 Values
Decade Values in the EIA Standard E-96 Series:
1.00 1.02 1.05 1.07 1.10 1.13 0603 MARKING CODE for E96 VALUES
1.15 1.18 1.21 1.24 1.27 1.30 o » o
133 137 140 143 147 150 By combln!ng a specmc_: two d|g|t_ngmber ar_1d a letter code, you
154 158 162 165 169 174 have a series of numeric/alpha digits that give you the complete
: . : : - : (E96) resistance value codes for 0603 size part marking.
1.78 1.82 1.87 1.91 1.96 2.00
2.05 2.10 2.15 2.21 2.26 2.32 Value | Code | Value | Code | Value | Code | Value | Code
2.37 243 249 2.55 2.61 2.67 100 | 01 | 17.8 | 25 | 316 | 49 | 562 | 73
2.74 2.80 2.87 2.94 3.01 3.09 102 | 02 | 182 | 26 | 324 | 50 | 57.6 | 74
3.16 3.24 3.32 3.40 3.48 3.57 105 03 18.7 27 33.2 51 59.0 75
3.65 3.74 3.83 3.92 4.02 4.12 10.7 04 19.1 28 34.0 52 60.4 76
4.22 4.32 4.42 4.53 4.64 4.75 11.0 05 19.6 29 34.8 53 61.9 77
4.87 4.99 5.11 5.23 5.36 5.49 11.3 06 20.0 30 35.7 54 63.4 78
5.62 5.76 5.90 6.04 6.19 6.34 11.5 07 20.5 31 36.5 55 64.9 79
6.49 6.65 6.81 6.98 7.15 7.32 11.8 08 21.0 32 37.4 56 66.5 80
750 768 787 3.06 8.25 845 12.1 09 215 33 38.3 57 68.1 81
3.66 8.87 9.09 9.31 9.53 9.76 12.4 10 22.1 34 39.2 58 69.8 82
- - - - - - 12.7 11 22.6 35 40.2 59 71.5 83
Those items in a shaded box are also E-24 values and will be 13.0 12 23.3 36 41.2 60 73.2 84
marked with the EIA 3 Digit Code. 138 13 | 287 37 | 422 61 | 750 8
13.7 14 24.3 38 43.2 62 76.8 86
14.0 15 24.9 39 44.2 63 78.7 87
VALUE MARKING 14.3 16 25.5 40 45.3 64 80.6 88
For those parts ordered with an E-24 value, the product will be 143 1; gg; j; 234 2655 24215 gg
marked with a 3 digit code. For those products ordered with an 5. : 5 -5
E-96 value, the product will be marked with a 4 digit code. For 154 19 27.4 43 48.7 67 86.6 91
those parts which fall under E-96 and E-24 values (e.g. 1K ohm 15.8 20 28.0 44 49.9 68 88.7 92
is both an E-96 and E-24 value), the part will be marked with a 3 16.2 21 28.7 45 51.1 69 90.9 93
digit code; 4 digit markings for this type is available upon special 16.5 22 294 46 52.3 70 93.1 94
request. 16.9 23 30.1 47 53.6 71 95.3 95
17.4 24 30.9 48 54.9 72 97.6 96
0201and 0402 Size
No marking Letter Multiplier Cross Reference
E-24 & B-96 Values A=10 C =1,000 E=100,000 X=1
B =100 D = 10,000 F =1,000,000 Y =0.1
0603 Size 0603 Code  Explanation Value
EIA 96 Digit Code of 3.32K ohm 018 01=10.08&B =100 10.0x100 = 1K Q
E-96 Values 25C 25=178&C=1,000  17.8x1,000 = 17.8K Q
93D 93 =90.9 & D = 10,000 90.9 x 10,000 = 909K Q
A— A- C 188 Technology Drive Unit H, Irvine, CA 92618 3

American Accurate Components, Inc.

TEL: 949-453-9888 ¢ FAX: 949-453-8889



THICK FILM CHIP RESISTORS 05/16/05

TAPE SCHEMATIC
REEL DRAWINGS

Unit : mm Perforation Pocket
_J Tp / 2154 / .
- (& -F-o-olo-—o—--c]u

D k:‘i.f:“/”f\ : O L
I-2ootHonng

T Pi_|Pi|40-"
2091
Direction of Tape Flow I
TAPE DIMENSIONS (mm) 7" Reel (M) 13” Reel (V)
0201 0402 0603 0805
A 0.4120.1 0.6520.1 1.120.2 1.650.2 PACKAGE DIMENSIONS (mm)
B 0.710.1 1.15+0.1 1.940.2 2.440.2 7" Reel (M) 13" Reel (V)
w 8.0£0.2 8.040.2 8.0+0.2 8.0+0.2 M 180230 330125
E 1.7540.10 | 1.75+0.10 1.75+0.1 1.7540.1 H 120 23105
F 3.540.05 3.5+0.05 3.540.05 3.540.05 C 130202 130202
P, 2.0£0.05 2.0£0.05 4.0£0.1 4.0£0.1 G 90203 9505
T 0.5max 0.55+0.1 0.70+0.1 0.90+0.1 E 60+ 1.0 800+ 1.0
T, 0.4+0.05 | 0.40+0.05 | 0.60+0.1 0.75+0.1 F 14210 144
1206 1210 2010 2512
A 2.040.15 2.940.1 2.9+0.1 3.440.1 BUCSEISRSELIENRIE
B 3.6+0.15 3.540.1 5.3+0.1 6.6+0.1
w 8.040.2 8.0+0.2 12.0+0.2 12.040.2 o Jaln
E 1.7540.1 1.75+0.1 1.75+0.1 1.7540.1 ' )
F 3.5+0.05 3.5+0.05 5.5+0.05 5.5+0.05
P, 4.0£0.1 4.0£0.1 4.0£0.1 4.040.1 -
T 0.90+0.1 0.90+0.1 1.0£0.1 1.040.1
T, 0.75+0.1 0.75+0.1 0.25+0.1 0.25+0.1 e u .
L A ] =
TAPE TYPE
0201 [ 0402 [ 0603 | 0805 | 1206 | 1210 | 2010 [ 2512 BULK CASE DIMENSIONS (mm)
Paper Tape Plastic Tape
A B C D E

110.0+£0.7| 36.0+£0.2 12.0£0.1 31.5+0.2 |36.0+0.2

TAPE MATERIALS

A heat press sticks the transparent or half-transparent plastic F G H I K
covered tape. 6.8+0.1 | 8.8+0.1 ([120+0.1{1.5+0.1 | 2.0+0.1 | 4.7+ 0.1
LABEL DESCRIPTION
PACKAGE QUANTITY
One side surface of a reel is marked with a label with the
Type 0201 0402 0603 0805 following items of information.
B 25,000 10,000
M 10,000 10,000 5,000 5,000 1. Chip Resistor
v 40,000 40,000 20,000 20,000 2. Part Number
3. Tolerance
4. Quantity
Type 1206 1210 2010 2512 5. Lot number for production month/year/suffix L*
B 5,000 6. Manufacturer's name or symbol
M 5,000 4,000 4,000 4,000
V; 20,000 20,000 20,000 20,000 * The suffix “L” indicates that this item is lead free. As of September

2004, all new production items of the series CR and CJ are no
longer containing tin/lead (SnPb) terminals; they are lead free and in
compliance with Lead Free/RoHS.

The content of this specification may change without notification

A— A— C 188 Technology Drive Unit H, Irvine, CA 92618 4

American Accurate Components, Inc. TEL: 949-453-9888 * FAX: 949-453-8889



THICK FILM CHIP RESISTORS

05/16/05

CR-KITS Series, Thick Film Chip Resistor Engineering Kits

This engineering and design kit is a great sales tool, allowing for application testing before ordering minimum

quantities. AAC offers a wide assortment of popular chip resistors sizes and tolerances, in addition to a large quantity
of each value. The kits are convenient with easy-to-use packaging.

PACKAGE CONSTRUCTION E-24 KIT VALUES
) ) 22 | 10 47 | 180 | 560 18K | 56K | 18K 56K | 270K
B 3 Ring Binder Case Holder
) o 27 | 18 68 | 220 | 680 22K | 6.8K | 22K 82K | 390K
B Plastic pages with slip holders for each value
o ) L ) 39 | 22 75 | 270 | 850 27K | 82K | 27K | 100K | 470K
B Each value is individually identified in a slip holder
) ) 47 | 27 | 100 | 330 | 1.0K | 3.3K | 10K 33K | 120K | 560K
B Resistors are packaged on paper tape strips
6.8 | 33 | 120 | 390 | 1.2K | 39K | 12K 39K | 150K | 1.0M
82 | 39 | 150 | 470 | 1.5K | 4.7K | 15K 47K | 220K | 2.2M
E-96 KIT VALUES
10.0 24.3 56.2 133 301 681 1.62K 4.22K 10.0K 23.7K 60.4K 150K 332K 649K
11.3 26.1 61.9 150 332 750 1.82K 4.75K 11.0K 27.4K 68.1K 162K 365K 681K
121 28.7 68.1 162 348 825 2.00K 5.11K 12.1K 30.1K 75.0K 178K 392K 732K
13.3 33.2 75.0 174 383 909 2.21K 5.62K 13.0K 33.2K 82.5K 200K 422K 750K
15.0 35.7 82.5 200 422 1.00K 2.37K 6.19K 15.0K 39.2K 90.9K 221K 464K 825K
16.5 39.2 90.9 215 475 1.10K 2.67K 6.81K 16.2K 41.2K 100K 237K 511K 866K
18.2 422 100 237 511 1.21K 3.01K 7.50K 18.2K 47.5K 110K 255K 536K 909K
20.0 46.4 107 261 549 1.33K 3.32K 8.25K 20.0K 49.9K 121K 274K 562K 953K
221 51.1 118 287 604 1.50K 3.92K 9.09K 22.1K 56.2K 130K 301K 619K 1.0M
Engineering Kits J Type Engineering Kits F Type
FEATURES FEATURES
W EIA Standard E-24 Values W EIA Standard E-24 Values
® Full range from1Q~1M Q ® Full range from 10 Q ~ 1M Q
B Resistance Tolerance of +5% B Resistance Tolerance of +1%
B 3,000 Pieces: 50 pieces of 60 different values B 3,150 Pieces: 25 pieces of 126 different values
m |SO 9002 Quality Certified products ® |SO 9002 Quality Certified products
Part Number for +5% Sample Kit Part Number for +1% Sample Kit
Part Number Description Part Number Description
0402, 1/16w, 5%, E-24 values 0402, 1/16w, 1%, E-96 values
CROS-J-KITS (1Q through 2.2M Q) CROS-F-KITS (10 Q through 1M Q)
0603, 1/16w, 5%, E-24 values 0603, 1/16w, 1%, E-96 values
CR16-J-KITS (1Q through 2.2M Q) CR16-F-KITS (10 Q through 1M Q)
0805, 1/10w, 5%, E-24 values 0805, 1/10w, 1%, E-96 values
CR10-J-KITS (1Q through 2.2M Q) CRI10-F-KITS (10 Q through 1M Q)
1206, 1/8w, 5%, E-24 values 1206, 1/8w, 1%, E-96 values
CR18-J-KITS (1Q through 2.2M Q) CR18-F-KITS (10 Q through 1M Q)
A— A- C 188 Technology Drive Unit H, Irvine, CA 92618 5

American Accurate Components, Inc.

TEL: 949-453-9888 ¢ FAX: 949-453-8889
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Product Description

General Purpose Thick Film Chip Resistor

General Purpose High Value Chip Resistor

Thick Film Trimmable Chip Resistor

Anti-Surge Chip Resistor

High Voltage Chip Resistor

Medium Voltage Chip Resistor

Current Sensing Chip Resistors

Product Information

Available in 0201 thru 2512 at 1% and 5% Tolerances From .1} -
24M

Sizes from 0603 thru 1206, Tolerances 10% & 20%, TCs 500 &
1500ppm, values 47M to 4.7G.

Sizes from 0603 thru 2010, Tolerances 5%, 10%, 15%, 0/-20%, 0/-
30%, values 10 to 1M.

Available in sizes from 0805 through 2512 with tolerances down to
5%, values from 0.27¢£3 to 22M with excellent pulse handling
capabilities.

Sizes from 0402 to 3512, tolerances down to 0.1% and TCR's to
25ppm. Values up to 1Tg} with extended voltage handling to 2500
volts.

Available in sizes from 0603 through 2512 with tolerances down to
1%. Values from 47£3 to 51M with extended voltage handling to
800V.

Sizes from 0402 thru 2512, tolerances 1% & 5%, values 0.005¢; to
1¢3, narrow terminations available in sizes 2010 and 2512.

Click =] next to documents to add and remove.
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Metal Strip Current Sensing Chip Resistors

Foil on Ceramic Current Sensing Chip Resistors

Metal Strip Current Sensing Resistor

Semi Precision Thick Film Surface Mount

Precision Thin Film Chip Resistor

Anti-Corrosive Precision Thin Film Chip
Resistor

Surface Mount Power Metal Oxide

High Power Surface Mount Resistor

Surface Mount - General Purpose/Precision
Wirewound

Chip Resistor Array Concave Terminations

Chip Resistor Array Convex Terminations

2512 size; 2W power, low inductance, available in 1% and 5% and
value ranges of 0.001£} and 0.002¢3.

Available in 1206, 2010, 2512 sizes, low inductance, 1% and 5%
tolerances, value ranges from 0.005¢3 to 0.1563.

2512 size; 2W power, low inductance, available in 1% and 5% and
value ranges from 0.005¢3 to 0.02¢73.

Sizes from 0402 thru 1206, Tolerances .5% & 1%, TCs 50 to
100ppm, values 104} to 4.64M.

Sizes from 0201 thru 2512, Tolerances .01% to 1%, TCs 5 to
100ppm/°C, values 4.7¢3 to 1M.

Sizes 0402 through 2512, TCR's to 25ppm/°C, tolerances to 0.1%,
values 25t} to 600K 2. Special passivation for moisture sensitive
applications.

Available in 2W & 3W, Tolerances 1% to 5%, values 2K to 470K.

Surface mount power resistor rated from 5-12 watts at 40°C.
Tolerances from 5%, ohmic values from 0.025 to 250 K.

Available in 1W - 3W, Tolerances .1% to 5%, values .005{} to
3.01K.

Sizes from 0603x4, 0805x8, 1206x4,8, Tolerances 1% & 5%,
values 10} to 1M.

Sizes from 0402x2,4 0603x2,4,8, 1206x4,8 , Tolerances 1% & 5%,
values 103 to 1M.
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RMC Series— General Purpose Thick Film Chip Resistors

Features
» Nickel barrier terminations standard * Operating temp range from -65°C to +150°C e
§ 200
» Power derating from 100% at 70°C to + Zero ohm available (max resistance 0.05Q) ' -
+ ° ; ;
zero at +150°C * RoHS compliant / lead-free available (RMCF)
Electrical Specifications
Package Il;g:iv:; Maximum Maximum Max. Resistance Temperature P R T B
Type / Code f Working Overload . : e
Size gv%tfé Voltage* Voltage Current Coefficient 1% 5%
+300 ppm/°C 10Q — 97.6Q 10Q - 910
RMC 1/20 0201 0.05W 25 50 1 Amp 1200 ppm/°C 1000 — 1M 1000 — 10M
RMC 1/16S 0402 0.063W 50 100 1 Amp +200 ppm/°C 10— 10M 1Q - 10M
+350 ppm/°C - 10-9.1Q
+200 ppm/°C 10 - 9.76Q 10Q — 1M
RMC 1/16 0603 0.1W 50 100 1 Amp £100 ppm/°C 109 — 1M -
+350 ppm/°C 1.02M — 10M 1.1M — 22M
+350 ppm/°C - 0.1Q - 9.1Q
+200 ppm/°C 0.1Q — 0.976Q 10Q — 1M
RMC 1/10 0805 0.125W 150 300 2 Amp £100 ppm/°C 106 — 10M B
+350 ppm/°C - 1.1M - 22M
+350 ppm/°C - 0.1Q - 9.1Q
+200 ppm/°C 0.1Q — 0.976Q 10Q — 1M
RMC 1/8 1206 0.25W 200 400 2 Amp £100 ppm/°C 1,00 — 10M -
+350 ppm/°C - 1.1M — 24M
+350 ppm/°C - 0.15Q - 9.1Q
+200 ppm/°C 0.1Q - 0.97Q 10Q — 1M
RMC 1/4 1210 0.33W 200 400 3 Amp +100 ppm/°C 1.00 — 10M B
+350 ppm/°C - 1.1M — 22M
+350 ppm/°C 0.1Q - 3.6Q 0.1Q - 9.1Q
+200 ppm/°C 3.9Q - 9.76Q 10Q — 1M
RMC 1/2 2010 0.75W 200 400 3 Amp 100 ppm/°C 100 — 10M B
+350 ppm/°C - 1.1M — 22M
+350 ppm/°C - 0.1Q-9.1Q
+200 ppm/°C 0.1Q — 9.76Q 10Q — 1M
RMC 1 2512 1w 200 400 3 Amp 100 ppm/°C 106 — 1M B
+350 ppm/°C - 1.1M — 22M

* Lesser of VPR or maximum working voltage.

How to Order

RMC 1/16 4.7K 5% R
SEI Type Code Nominal Resistance Tolerance Packaging
SEIl Type | Description Code | Wattage | Size Tolerance | Values Styles Pkg Qty| Description |Code
RMC Standard 1/20 | 0.05W |0201 1% E96,E24 1,000 Bulk A
RMCF RoHS 1/16S | 0.063W | 0402 5% E24 1/16, 1/10, 1/8 10,000 |10" reel - Paper| G
116 | 0.1W |0603 5,000 | 7" reel - Paper
1/10 | 0.125W | 0805 1/4,1/2, 1 4,000 | 7" - Embossed R
1/8 | 0.25W |1206 1/20, 1/16S 10,000 |10" reel - Paper
1/4 | 0.33W [1210
1/2 | 0.75W (2010
1 1w 2512
Toll Free: (888) SEI-SEIS www.seielect.com email: marketing@seielect.com

(888) 734-7347 !



RMC Series — General Purpose Thick Film Chip Resistors
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Mechanical Specifications
L W H a b .
Type / Code Body Length Body Width Body Height Top Termination Bottom Termination Units
RMC 1/20 0.024 + 0.001 0.011 + 0.001 0.009 + 0.001 0.004 + 0.002 0.006 + 0.002 inches
0.60 + 0.03 0.30 + 0.03 0.23 £ 0.03 0.10 + 0.05 0.15 + 0.05 mm
RMC 1/16S 0.039 + 0.002 0.020 + 0.002 0.014 + 0.002 0.008 + 0.004 0.010 +0.002, -0.004 inches
1.00 # 0.05 0.50  0.05 0.35 £ 0.05 0.20 + 0.10 0.25 +0.05, -0.10 mm
RMC 1/16 0.063 + 0.004 0.031 + 0.004 0.018 + 0.004 0.012 + 0.008 0.012 + 0.008 inches
1.60 +0.10 0.80 + 0.10 0.45 + 0.10 0.30 + 0.20 0.30 + 0.20 mm
RMC 1110 0.079 + 0.008 0.049 + 0.004 0.020 + 0.006 0.016 + 0.008 0.016 + 0.008 inches
2.00 + 0.20 1.25 £ 0.10 0.50 £ 0.15 0.40 + 0.20 0.40 + 0.20 mm
RMC 1/8 0.126 + 0.008 0.063 + 0.006 0.021 + 0.006 0.020 + 0.010 0.020 + 0.010 inches
3.20 +0.20 1.60 £ 0.15 0.55 +0.15 0.50 + 0.25 0.50 + 0.25 mm
RMC 1/4 0.126 + 0.008 0.098 + 0.008 0.021 + 0.006 0.020 + 0.010 0.020 + 0.010 inches
3.20 £ 0.20 2.50 +0.20 0.55 +0.15 0.50 + 0.25 0.50 + 0.25 mm
RMC 1/2 0.197 + 0.008 0.098 + 0.008 0.021 + 0.006 0.024 + 0.010 0.024 + 0.010 inches
5.00 + 0.20 2.50 £ 0.20 0.55 +0.15 0.60 + 0.25 0.60 + 0.25 mm
RMC 1 0.248 + 0.008 0.126 + 0.008 0.021 + 0.006 0.024 + 0.010 0.024 £ 0.010 inches
6.30 + 0.20 3.20 + 0.20 0.55 +0.15 0.70 + 0.25 0.70 + 0.25 mm

*Lead free (RMCF) dimensions same as standard parts

Performance Characteristics

Test Test Conditions (JIS C 5202) Test Results
Short Time Overload 2.5x rated voltage for 5 seconds (2% +0.1Q)
Dielectric Withstanding Voltage 100VAC, 1 minute +(1% +0.05Q)
Resistance to Soldering Heat 260°C £5°C, for 10 sec. 0.5 sec. (Solder Bath) +(1% +0.05Q)
Solderability 235°C 15°C, for 2 sec. +0.5 sec. (Colophonium flux) 95% coverage, minimum

-65°C: 30 min. 25°C: 2 to 3 min. +(1% +0.050)

Temperature Cycle 150°C: 30 min. 25°C: 2 to 3 min.

(5 Cycles) Jumper (<0.05Q)
40°C % 2°C, 90% RH, Rated Load (3% +0.1Q)

Endurance (Damp load) 90 min. On, 30 min. Off, (1,000 hrs. - O hrs. + 48 hrs.) Jumper (<0.05Q)
70°C + 2°C, Rated Load (3% +0.1Q)

Endurance (Rated load) 90 min. On, 30 min. Off, (1,000 hrs. - O hrs. + 48 hrs.) Jumper (<0.05Q)
Voltage Coefficient 1/10 rated voltage for 3 sec. max, then rated voltage for 3 sec. max. +100 (ppm/V)

Robustness of Termination Bend of 3mm for 5 + 1 sec. +(1.0% + 0.05 Ohm)
Toll Free: (888) SEI-SEIS www.seielect.com email: marketing@seielect.com

(888) 734-7347 5



ROHS INFORMATION [ ]

CAL-CHIP
Electronics, Inc. 12/13/05

Att: To al our valued Customers
Re: Lead free vs. Non-lead free

To Whom It May Concern;

Cal-Chip Electronics Inc. would like to take this opportunity to clarify our roadmap goals for the next few years as they pertain
to lead free non-lead free production.

Our factory locations have all switched completely over to lead free production of many of our most popular products. Series
included are GMC, CHV, CHQ and TC capacitors, RM, RN, CN seriesresistors, and FB, GHF, GLF and WB series beads and
inductors. Also, CV, CV2, CV3, CVB, CVvSand CVZ arefully compliant as well.

These products have been engineered for both forward and backward compatibility in regards to most SMT manufacturing
printing and placement operations along with most solder paste in use in our industry today.

Although soldering temperatures are generally higher for lead free vs. non-lead free soldering, most newer reflow ovens and
other solder processing equipment are capable of making the adjustments.

Cal-Chip stock of non-lead free components may reach the exhaustion point by the end of 2008. For those customers who have
experienced problems with lead free soldering and are planning to continue to order non-lead free product we ask that you please
make your sales associate or broker aware of this so we can accommodate your request and quote stock from our existing non-
lead free warehouse stock. Thisisto guarantee correct order processing and reduce costly returns due to soldering problems.

As stock runs the course orders will be filled with lead free counterparts to satisfy the ordersif we are not aware of a special need
for all non-lead free product.

Until further notice when ordering lead free parts please specify by placing "-LF" as a suffix to the existing Cal-Chip part
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number. In this case parts will be pulled from a designated lead free and ROHS compliant warehouse. Labels on al Cal-Chip
products are furnished with alot code at bottom left corner, which will be followed aswell by "LF" indicating ROHS and lead
free compliance. As areminder component manufacturing is projected to be virtually ROHS compliant by January of 2006.

Please contact a sales associate or Cal-Chip distributor if you have any questions. In addition our website http://www.cal chip.
com will contain all information required for ROHS compliance surveys. Date of availability January 2005.

. ROHSMAT DEC (SIGNED)

Cal-Chip Management

PART NUMBER SEARCH | DESCRIPTION SEARCH | PRODUCT SPECS | CONTACTS | HOME

Disclaimer: Though Cal-Chip Electronics takes reasonable efforts to maintain material provided by this website, Cal-Chip
Electronics, its employees, content providers or any other party who has contributed makes no claims/warranties that the
information herein is in every aspect accurate or complete, and thus are not responsible for any errors or omissions or for the results
obtained from the use of such information. This is a comprehensive limitation of liability that applies to all damages of any kind,
including (without limitation) compensatory, direct, indirect or consequential damages, financial loss, loss of data, income or profit or
claims of third parties.

[] []

Contact us at quotes@calchipelectronics.com, 215-942-8900
We look forward to working with you.



http://www.calchipelectronics.com/
http://www.calchipelectronics.com/
file:///pdf/ROHS_MAT_DEC.pdf
file:///passive_search.php
file:///main_desc.php
file:///pdf.php
file:///contacts.php
file:///main.php
mailto:quotes@calchipelectronics.com

RoHS Lead-Free Information

LOA\

KOA SPEER ELECTRONICS, INC.

site search [N

KOA Speer News
ey YDUF New SD0403 Low Profile Diodes Fast

Switching Speeds

. paSS Ive New HD Series Offers High Circuit Density
A CDmp Dnent . New 0402 TF10A Thin Film Fuse Features

Extremely Stable Fusing Characteristics

papther‘ NEW 0603 SMT Diode (PGD 1J) offers ESD

Voltage Suppression in a Miniature Package

m Urgent Notice: Counterfeit Parts
ompany profile NEW, New 0201 Size Thick Film Resistor

NEW Low TCR-75ppm-Current Sense
Resistors

KOA Speer Electronics Named Platinum
Level Supplier by TTI

KOA Speer Electronics PGD diode ESD
' suppressor provides ultra-low parasitic

IS 0 9 A capacitance
Vi NEW smaller size NV73A1E metal oxide chip
CERTIFICATES MEW varistor protects against high voltage
KOA Japan transient surges
KOA Net NEW DN3S06-Four channel steering diode

array provides ESD protection

Celestica recognizes KOA Speer Electronics
with first-year global supplier award
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BOURNS®

Electrical Characteristics

Features

m Lead free version available (see How to
Order “Termination” options)

m RoHS compliant*

m Power rating at 70 °C: CR0603 - 0.10 W,
CR0805 - 0.125 W, CR1206 - 0.25 W

m Tight tolerances of bottom electrode
width

CR0603/CR0805/CR1206 -

ch teristi Model Model Model
aracteristic CR0603 CRO0805 CR1206
Power Rating @ 70 °C 110 W 1/8 W 1/4 W
Operating Temperature Range -55 °C to +125 °C
Derated to 0 Load at +125 °C
Maximum Working Voltage 50V 100V 200V
Maximum Overload Voltage 100V 200V 400 V
Resistance Range: 1 %, E-96 + E-24 10 ohms - 1 megohm
Resistance Range: 5 %, E-24 10h 10 h
Zero Ohm Jumper <0.01 ohms onhms - 19 megonms
Special value on request
Temperature Coefficient 1 %: £100 ppm/°C
5 %: 200 ppm/°C
1 ohm - 10 ohms: -200 ppm/°C to +500 ppm/°C

For Standard Values Used in Capacitors, Inductors, and Resistors, click here.

Chip Dimensions

Dimension Model Model Model
imensio CR0603 CR0805 CR1206
L 1.60+0.10 2.00+0.15 3.20+0.25
(0.0630.004) (0.079+0.006) (0.126+0.010)
W 0.80+0.10 1.25+0.15 1.60+0.15
(0.0310.004) (0.049+0.006) (0.063:0.006)
H 0.45+0.10 0.50+0.10 0.60+0.15
(0.0180.004) (0.020+0.004) (0.024£0.006)
| 0.30+0.20 0.40+0.20 0.50+0.25
1 (0.012£0.008) (0.016+0.008) (0.020+0.010)
| 0.30+0.20 0.40+0.20 0.50+0.20
2 (0.012£0.008) (0.016+0.008) (0.020+0.010)
MM
DIMENSIONS ARE: — —
Derating Curve (INCHES)
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-55

0

70

125

(°C) Ambient temperature

m Three layer contacting process with
nickel barrier prevents leaching and
provides excellent solderability

m Suitable for all types of soldering
processes

m Paper tape on reel for automatic
placement

Chip Resistors

Characteristic Data
Load Life 1000Hr

3.0
ARR 2.0
(%) 1.0fF—/——

71 1
10 100 1K 10K 100K 1M
Resistance Value ()

Moisture Load Life 1000Hr

3.0
ARR 20
(%) 1.0
0 I s s B
10 100 1K 10K 100K 1M
Resistance Value ()
Short Time Overload
1.0
AR/R 05 ——
LN ——
-0.5
[ 1 1
10 100 1K 10K 100K 1M

Resistance Value (Q)

Dimensional Drawing

i
f
e

Resistor (Ru02) —
(Jumper chip is
a conductor)

7

— Overcoat

7

/—

Alumina Substrate
Internal Electrode (Ag-Pd)
Secondary Electrode (Nickel Plated)

External Electrode

(see Part Numbering - may be
ordered as solder-plated

or tin-plated)

*RoHS Directive 2002/95/EC Jan 27 2003 including Annex
Specifications are subject to change without notice.

Customers should verify actual device performance in their specific applications.


http://www.bourns.com/components.aspx?cmsphid=7631383|7163299|5862693

CR0603/CR0805/CR1206 - Chip Resistors

Performance Characteristics (Tests According to MIL-STD-202, MIL-R-55342B, EIA RS-396)

Deviation from Nominal

Test Procedure Method Specification
1% 5%
DC Resistance — MIL-STD-202 303 MIL-R-55342D 4.7.2 F:<+1 % <+5.0 %
EIA RS-396 4.4
Thermal Shock -40 °C, 60 minutes; MIL-STD-202 107 MIL-R-55342D 4.7.3 <+0.5 % +0.05 Q =+1 % +0.05 Q
+125 °C, 60 minutes EIA RS-396 4.5

Low Temperature

-55 °C, 1 hour off;

MIL-R-55342D 4.7.4

MIL-R-55342D 4.7.4

=+0.5 % 0.05 Q

<+1.0 % +0.05 Q

CR0603: 100 V max.
CR0805; 300 V max.
CR1206: 400 V max.

Operation 45 minutes on EIA RS-396 4.6
Short Time Rated Voltage x 2.5; MIL-R-55342D 4.7.5 | MIL-R-55342D 4.7.5 <+1 % +0.05 Q <+2.0 % +0.05 Q
Overload 5 seconds EIA RS-396 4.7

High Temperature
Exposure

+125 °C; 1000 hours

MIL-R-55342D 4.7.6
EIA RS-396 4.8

MIL-R-55342D 4.7.6

<+1.0 % +0.05 Q

<+2.0 % +0.1 Q

Resistance to
Soldering Heat

260 °C, 10 seconds

MIL-R-55342D 4.7.7

MIL-R-55342D 4.7.7

<+0.5 % +0.05 Q

=<+1.0 % +0.05 Q

Moisture 90-98 %RH; 10 cycles | MIL-STD-202 106D MIL-R-55342D 4.7.8 <+0.5 % +0.05 Q <+2.0 % +0.05 Q
Resistance EIA RS-396 4.9
Load Life +70 °C; 1.5 hours on, MIL-STD-202 108 MIL-R-55342D 4.7.10 | <+1.0 % +0.05 Q <+3.0 % +0.1Q
1000 Hours 0.5 hours off; Condition D

1000 hours EIA RS-396 4.12
Solderability +235 °C; 3 seconds MIL-STD-202 208 MIL-R-55342D 4.7.11 =95 % of area =95 % of area

EIA RS-396 4.11 covered covered

Terminal Strength Pull Test MIL-R-55342D 4.7.12 | MIL-R-55342D 4.7.12 | =500 g =500 g

Current Noise

Quan-Tech Model 315B

MIL-STD-202 308

MIL-R-55342D 6.6

Rs<1k Q; max. 1 uV/V
R<10k Q; max. 3 uV/V
R<100k Q; max. 6 uV/V
R<1M Q; max. 10 uV/vV

R<1k Q; max. 1 uV/V
R<10k Q; max. 3 uV/V
R<100k @; max. 6 uV/V
R<2M Q; max. 10 uV/V

Humidity, +40 °C; 90-95 % RH, MIL-STD-202 103B — <+2.5 % +0.05 Q <+2.5 % +0.05 Q

Steady State 1344 Hours Condition D

Salt Spray 96 hours MIL-STD-202 101D — <+1.0 % +0.2 Q <+1.0 % +0.1Q
Condition A

Vibration 10-2000 Hz, 6 hours MIL-STD-202 201A — <+0.5 % +0.1 Q <+1.0 % +0.1Q

Voltage Coefficient | — MIL-STD-202 309 — <100 ppm/V <100 ppm/V

Insulation Test Potential 500V MIL-STD-202 302 — =10°M Q =10°M Q

Resistance CR0603: 100V Condition B

Dielectric — MIL-STD-202 301 — =500 V (CR1206, CR0805)

Withstanding =300 V (CR0603)

Voltage

Drop Test 1m MIL-STD-202 203B — <+0.5 % +0.1 Q <+1.0 % +0.1 Q

Bending Test 5 mm/90 mm; 10 sec. — — <+1 % +0.05 Q <+1.0 % +0.05 Q

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.




CR0603/CR0805/CR1206 - Chip Resistors

Soldering Profile for Lead Free Chip Resistors and Arrays

275
<1> Maximum of 20 seconds between ~ __ _______ 260 °C peak
+255 °C and +260 °C <> 955 y_'\

225
= 60-90
e seconds
@ 175
= 150 °C--- <+— Ramp Down
5 3 °C/second
=2
£
(-t
=125

[¢— 60 - 120 seconds ———
10 seconds minimum
75
«— Ramp Up
3 °C/second maximum
25
0 50 100 150 200 250 300
Time (seconds)
Packaging Dimensions (Conforms to EIA RS-481A)
40201 1.0£0.2
(.040 = .020) _" r__

(157 +.004) ‘
205005 ‘
j r (079 = .002)

DDII Bl

@ @ @ @ (3151008)
w w Z

Lyzss
~ spuns ﬁmh TR
(187 =.004) (1056 +.004/-0)

3.5+0.05
(.138 +.002)

13.0+05
(512 020

Maximum 1 mm (.040) thick
*Cumulative tolerance over 10 holes: 0.2 mm

Series A B
CR0603 1.9+0.2 1.1+0.2
(.075 + .008) (043 +.008) ‘
CR0805 24 +0.2 1.65+0.2
(.094 + .008) (.065 + .008)
CR1206 3.57£0.2 2.00+0.2
(161 +.008) (079 + .008)

Marking on reel: Part number, quantity, resistance value and tolerance, date code.

80.0+1.0
(3.150 +.040)

178.0+2.0
(7.008 + .080)

100215 _,[ L__
(394 = 059)

Specifications are subject to change without notice.

Customers should verify actual device performance in their specific applications.



CR0603/CR0805/CR1206 - Chip Resistors

Resistor Markings Marking Explanation
e E-24: 3 digits, first two digits are
CR0603 CR0805 CR0603 e e
) significant, third digit is number of
ggﬁ)ggg CR1206 EIA-96 Marking 7610,

Letter R is decimal point.

e E-96: 4 digits, first three digits are
IE] | B | i |

Letter R is decimal point.

E-24 marking E-96 marking 1 % marking 0603 E-96: EIA-96 marking (see table
Value = 10K ohms Value = 44.2K ohms Value = 12.4K ohms below).

EIA-96 Marking for CR0603, 1 %

Code |RValue [Code |RValue |Code |RValue |Code | RValue |Code | RValue | Code | RValue [Code | RValue |Code |R Value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 77 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

This table shows the first two digits for the three-digit EIA-96 part marking scheme. The third character is a letter multiplier:
Y=10® X=10" A=10° B=10" C=10* D=10° E=10* F=10°

Chip Resistor and Chip Array Lab Kits Available

Part Number Style TR tol. R-range Values E-Series
Chip Resistors Chip Size
CR1206-JW-LAB1 1206 5% 1 ohm to 10 megohms 146 E-24 10 ohms to 1 megohm, Rest E-12
CR0805-JW-LAB2 0805 5% 24 ohms to 1 megohm 121 E-24
CR1206-FX-LAB3 1206 1% 10 ohms to 1 megohm 122 E-24
CR1206-FX-LAB4 1206 1% 10 ohms to 1 megohm 242 E-48
CR0805-FX-LAB5 0805 1% 75 ohms to 1 megohm 101 E-24
CR0603-JW-LAB6 0603 5% 3.3 ohms to 1 megohm 128 E-24 10 ohms to 1 megohm, Rest E-12
CR0603-FX-LAB7 0603 1% 10 ohms to 1 megohm 122 E-24
Chip Arrays Resistor Size
CAT16-J4-LAB1 0603 5% 10 ohms to 1 megohm 62 concave | E-12 4 resistors in a 1206 size
CAY16-J4-LAB2 0603 5% 10 ohms to 1 megohm 62 convex | E-12 4 resistors in a 1206 size

e All Lab Kits have 50 pieces per value
e Jumper is included

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.



How To Order

CR 1206 - F X - 8252 E __

(CR = Chip Resistor)

Size
* 0603
* 0805
* 1206

Resistance Tolerance
F=+1%... ...Used with “X” TCR code only for values from 10 ohms through 1 megohm.
J= 5% .... ...Used with “W” TCR code for values from 10 ohms through 10 megohms. Used with “/” TCR code for zero ohm (jumper)
and for values from 1 ohm through 9.1 ohms.

Model | ‘

...Used with “F” Resistance Tolerance code only for values from 10 ohms through 1 megohm.
..Used with “J” Resistance Tolerance code for values from 10 ohms through 10 megohms.
Used with “J” Resistance Tolerance code only for zero ohm (jumper), and for values from 1 ohm through 9.1 ohms.

Resistance Value

For 1 % Tolerance:
<100 ohms....
=100 ohms....

For 5 % Tolerance:
...“R” represents decimal point (example: 4R7 = 4.7 ohms)

“R” represents decimal point (example: 24R3 = 24.3 ohms)
...First three digits are significant, fourth digit represents number of zeros to follow (example: 8252 = 82.5k ohms).

...First two digits are significant, third digit represents number of zeros to follow (example: 474 = 470k ohms; 000 = Jumper).

Packaging
E = Paper Tape (5,000 pcs.) on 7 ” Plastic Reel

Termination
LF = Tin-plated (lead free)
__ = Solder-plated

REV. 04/06

Specifications are subject to change without notice.
Customers should verify actual device performance in their specific applications.
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Yageo reports November sales of NT$ 1.888 billion, up 10% y-o-y

'Yageo Corporation announced today its worldwide November net sales of NT$1.888 billion,
up 10% y-o-y, approximately on a par with the previous month and setting a second highest
in five years. The healthy November sales were led by strong end market demands and
ongoing product mix improvement. Accumulated sales from January to November increased
by 23% y-0-y to NT$ 18.841 billion. - Dec 7, 2006

Read more...

Yageo launches 2012 LTCC Balanced BPF

'Yageo Corporation announced today the launch of 2012 LTCC (Low
Temperature Co-fired Ceramic) Balanced band pass filter (BPF)
catering to the increasingly demanding RF applications.
Complementing Yageo's existing RF total solution comprising of
antenna, filter and balanced-to-unbalanced (balun) transformer, the
2012 Balanced BPF features low insertion loss below 3.0 dB, amplitude
loss of 1.0 dB and superior balun circuit devise crucial to addressing
the customized requirements of leading Bluetooth chipsets. - Nov 28, 2006

Read more...

Yageo transfers 19.5% of Tait's stake to Uni-President

To facilitate Tait Marketing & Distribution Co., Ltd to enter into the strategic alliance with Uni-
President Enterprises Corporation, Yageo Corporation announced today it has transferred
19.5% (around 32,248,000 shares) of its stake in Tait to Uni-President in the open market to
further fulfil its commitment to focus on the core business and consistently increase
shareholders' value. The transfer price is NT$9.75 per share with the total proceeds amount
of NT$ 314.4 million. - Nov 9, 2006

Read more...

Innovations!

NEW product:
Multilayer Chip Varistors

Take a look at our High-
frequency products

O.
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Yageo Corporation announced today its worldwide net sales, driven by strong end market
demands, rose sequentially from previous month and 12% y-o-y to NT$1.901 billion in
October marking new yearly and five-year highs. Accumulated sales from January to
October increased by 25% y-0-y to NT$ 16.953 billion. - Nov 8, 2006

Read more...

Yageo Cooperation today announced the launch of a comprehensive series of multilayer
varistors (MLV), in packages ranging from 0201 to 0805, designed for the protection of
electronic equipments from surge and electrostatic-discharge (ESD). Having been certified
by major mobile phone makers, Yageo expects to ramp up MLV monthly capacity to 100
millions pieces by 2007 thereby making Yageo the largest supplier of multilayer varistors in
Taiwan. - Oct 31, 2006

Read more...

Read all from category Main News (E)...
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Select a product group to continue with parametric search.

Chip Resistors RF Attenuators Surface Mount RF Attenuators

E-Caps Radial Aluminium Electrolytic Capacitors Radial Types

E-Caps SMD Aluminium Electrolytic Capacitors - SMD Terminal Type
E-Caps Snap-In Aluminium Electrolytic Capacitors Snap-In Types
Inductor Choke Coils Choke Caoll

Inductor EMI PC Beads EMI PC Beads

Multilayer Capacitor Chips and Arrays Surface Mount Ceramic Multilayer Capacitors

Multilayer Capacitor Networks Ceramic Multilayer Capacitor Network (SMD)
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Multilayer Chip Varistors

Resistor Arrays and Networks

Resistor Chips

SMD Chip Inductor

SMD High Frequency Chip Inductor

SMD Multilayer Ferrite Chip Beads

SMD Power Inductors

Vitrohm leaded power resistors

Multilayer Chip Varistors

This product group combines the Convex and Concave Array Networks.

This product group consists of the main surface mount single resistor chips
series such as Thick and Thin Film Chip Resistors, Low Ohmic and Power
Resistors and many other series.

SMD Chip Inductor CL, NL en NLC series

SMD High Frequency Chip Inductors CLH en LCN series

SMD Multilayer Ferrite Chip Beads SB, PB, NB, GB and FB series

SMD Power Inductors

Vitrohm's leaded power resistors and current sensors

Parametric search is optimised for Internet Explorer and the latest versions of Netscape/Mozilla.
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WR12X / WR0O8X / WR06X
+1%, +5%

General purpose chip resistors
Size 1206 / 0805 / 0603

Customer
Approval No
Issue Date
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Walsin Technology Corporation 1

FEATURE

1. High reliability and stability

2. Reduced size of final equipment

3. Lower assembly costs

4. Higher component and equipment reliability
5

Lead free products upon customer requested

APPLICATION

e Consumer electrical equipment
e Automotive application

e EDP, Computer application

e Telecom application

DESCRIPTION

The resistors are constructed in a high grade ceramic body (aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste that is applied to the top surface of the substrate. The
composition of the paste is adjusted to give the approximate resistance required and the value is trimmed to
within tolerance by laser cutting of this resistive layer.

The resistive layer is covered with a protective coat. Finally, the two external end terminations are added. For
ease of soldering the outer layer of these end terminations is a Lead-tin or Tin (lead free) alloy.

Laser timmed Protective Layer

Resistive element

Marking

Primary Layer

Termination Alumina substrate

Fig 1. Consctruction of a Chip-R

Page 2 of 8 WR12X / WR08X / WR06X Version 19 Nov.-2006



Walsin Technology Corporation

QUICK REFERENCE DATA

60068)

Item General Specification
Series No. WR12 WRO08 WRO06
Size code 1206(3216) 0805(2012) 0603(1608)
Resistance Range 10~10MQ(+5% tolerance),100Q~1MQ(+1% tolerance), Jumper
Resistance Tolerance +1% +5% +1% +5% +1% +5%
E96/E24 E24 E96/E24 E24 E96/E24 E24
TCR (ppm/°C)
R>1MQ <+ 200 <+ 200 <+ 200
IMQ R 100 <+100 <+200 <+100 <+200 <+100 <+200
R<10Q -300~+500 | -300~+500 | -300~+500 -300~+500 -300~+500 -300~+500
Max. dissipation @
1/4 W 1/8 W 1720 W
T, =70°C / /8 /10
Max. Operation
Voltage (DC or RMS) 200V 150v S0V
Max. Overload
Voltage (DC or RMS) 400v 300v 100v
limati IE
Climatic category (IEC 55/155/56

Note :

1. This is the maximum voltage that may be continuously supplied to the resistor element, see “IEC publication

60115-8”

2. Max. Operation Voltage : So called RCWV (Rated Continuous Working Voltage) is determined by

RCWV = +/Rated Power x Resistance Value or Max. RCWV listed above, whichever is lower.

3. The resistance range 1~10Q and 1M ~10MQ with 1% tolerance please refer to WR12W / WR0O8W / WRO6W

series.

4.  The resistance of Jumper is defined <0.05<.

DIMENSIONS
Protective coat
WR12X WRO08X WRO06X
]
L 3.10+0.10 2.00£0.10 1.60 £0.10 I: j ERa iR
Tb
W 1.60 £ 0.10 1.25+0.10 0.80+0.10 L——‘
Resistive layer
T 0.60 £ 0.15 0.50 £ 0.15 0.45+0.15 Tt
| Ceramic Substrate
Th 0.45+0.20 0.40 £0.20 0.30 £0.15 —
Tt 050+0.20 | 0.40+0.20 | 0.30+0.10 WL m Protective coot
- L -
B L4
Page 3 of 8 WR12X / WR08X / WR06X Version 19 Nov.-2006



Walsin Technology Corporation

MARKING

Size \ Nr. Of digit of code\tolerance

5%

+1%

1206 (3216)

3-digits marking

4-digits marking

0805 (2012)

3-digits marking

4-digits marking

0603 (1608)

3-digits marking

3-digits marking

3-digits marking +5% : 1206 & 0805 & 0603

Each resistor is marked with a three digits code on the protective coating to designate the nominal resistance value. For
values up to 91Q the R is used as a decimal point. For values of 100Q or greater the first 3 digits apply to the resistance
value and fourth indicate the number of zeros to follow.(EX. Jumper(0Q) can be 0 or 000)

3-digits marking +1% : 0603

Nominal resistance Description
1.E-24 series As 0603 WR06X +5%.
2.E-96 series The 1st two digit codes are referring to the CODE on the table, the 3rd code is the index of resistance
value :
Y=10% x=10" A=10° B=10" C=10*> D=10° E=10" F=10°
EX: 17.8Q0=25X 178Q=25A 1K78 =25B
17K8=25C 178K=25D 1M78=25E
3. Remark There is no marking for the items are not under E-24 and E-96 series
CODE [R_value| CODE |R_value| CODE [R_Value| CODE |R_value| CODE [R_value| CODE |R_value| CODE [R_value| CODE | R_value
01 100 13 133 25 178 37 237 49 316 61 422 73 562 85 750
02 102 14 137 26 182 38 243 50 324 62 432 74 576 86 768
03 105 15 140 27 187 39 249 51 332 63 442 75 590 87 787
04 107 16 143 28 191 40 255 52 340 64 453 76 604 88 806
05 110 17 147 29 196 41 261 53 348 65 464 7 619 89 825
06 113 18 150 30 200 42 267 54 357 66 475 78 634 90 845
07 115 19 154 31 205 43 274 55 365 67 487 79 649 91 866
08 118 20 158 32 210 44 280 56 374 68 499 80 665 92 887
09 121 21 162 33 215 45 287 57 383 69 511 81 681 93 909
10 124 22 165 34 221 46 294 58 392 70 523 82 698 94 931
11 127 23 169 35 226 47 301 59 402 71 536 83 715 95 953
12 130 24 174 36 232 48 309 60 412 72 549 84 732 96 976

4-digits marking +1% : 1206/0805

Each resistor is marked with a four digits code on the protective coating to designate the nominal resistance value. For
values of <97.6Q the R is used as a decimal point. For values of 100Q or greater the first 3 digits are significant, the fourth
indicates the number of zeros to follow.

Example
RESISTANCE 100 120 100Q 68000 0Q
3-digits marking 1206 & 0805 & 0603 +5% 100 120 101 682 0 or 000
4-digits marking 10R0 12R0 1000 6801
Page 4 of 8 WR12X / WR08X / WR06X Version 19 Nov.-2006
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FUNCTIONAL DESCRIPTION
Product characterization

Standard values of nominal resistance are taken from the E24 series for resistors with a tolerance of +5%,
and E96 series for resistors with a tolerance of +1%. The values of the E24/E96 series are in accordance

with “IEC publication 60063”

Derating
The power that the resistor can dissipate depends on the operating temperature; see Fig.2
100 l 4 ;\ "
_ i LN\
S | P P\
gl | I
I | |
o 40 R i
G | | | |
20 44— [
I 13 |
0
-55 o] 70 125 185

Ambilent Temperature (°C)

Figure 2. Maximum dissipation in percentage of rated power

As a function of the ambient temperature

MOUNTING

Due to their rectangular shapes and small tolerances, Surface Mountable Resistors are suitable for handling by

automatic placement systems.

Chip placement can be on ceramic substrates and printed-circuit boards (PCBs).

Electrical connection to the circuit is by individual soldering condition.

The end terminations guarantee a reliable contact.

SOLDERING CONDITION

The robust construction of chip resistors allows
them to be completely immersed in a solder bath
of 260°C for one minute. Therefore, it is possible
to mount Surface Mount Resistors on one side of
a PCB and other discrete components on the
reverse (mixed PCBs).

Temperature (Deg.C.)

Surface Mount Resistors are tested for
solderability at 235°C during 2 seconds. The test
condition for no leaching is 260°C for 60
seconds. Typical examples of soldering
processes that provide reliable joints without any
damage are given in Fig 3.

2001

Typicoly &0 sec 1,

Profile for Sn/Po 63737
Profike for Lead fres application

L4l

Time (Sec.)
Fig 3. Infrared soldering profile for Chip Resistors

0 &0 120 180
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CATALOGUE NUMBERS

The resistors have a catalogue number starting with .

WR12 X 472 J T _
Size code Type code Resistance code Tolerance Packaging code Termination code
WR12 : 1206 X :Normal E24 : 2 significant digits followed | F : +1% T : 7" Reeled taping _ =SnPb base
by no. of zeros and a blank ) (“_"means a
WRO08 : 0805 J 1 +5% Q :10” Reeled taping biank)
4,70 =4R7 .
WRO06 : 0603 - P : Jumper G : 13" Reeled taping L =Snbase
10Q =100_ B :Bulk (lead free)
220Q =221_
Jumper =000_

(“_" means a blank)

by no. of zeros
10202 =1020

37.4KQ =3742

E96 : 3 significant digits followed

1. Reeled tape packaging
2. Bulk packaging

: 8mm width paper taping 5000pcs per 7” reel, 10kpcs per 10" reel, 20kpcs per 13” reel.

: 5000pcs per polybag

TEST AND REQUIREMENTS(JIS C 5201-1 : 1998)

Essentially all tests are carried out according to the schedule of IEC publication 115-8, category

LCT/UCT/56(rated temperature range :

Lower Category Temperature, Upper Category Temperature; damp

heat, long term, 56 days). The testing also meets the requirements specified by EIA, EIAJ and JIS.

The tests are carried out in accordance with IEC publication 68, "Recommended basic climatic and mechanical
robustness testing procedure for electronic components" and under standard atmospheric conditions according
to IEC 60068-1, subclause 5.3. Unless otherwise specified, the following value supplied :

Temperature: 15°C to 35°C.
Relative humidity: 45% to 75%.
Air pressure: 86kPa to 106 kPa (860 mbar to 1060 mbar).

All soldering tests are performed with midly activated flux.

TEST CONDITION FOR JUMPER (0 ©)

Item WR12X WRO8X WRO06X
Power Rating At 70°C 1/4wW 1/8W 1/10W
Resistance MAX.50mQ
Rated Current 2A 1.5A 1A
Peak Current 5A 3.5A 3A
Operating Temperature -55~155°C
Page 6 of 8 WR12X / WR08X / WR06X Version 19 Nov.-2006
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REQUIREMENT

TEST PROCEDURE / TEST METHOD -
Resistor 0Q
DC resistance DC resistance values measured at the test voltages specified below :
Clause 4.5 <10Q@0.1V, <100Q@0.3V, <1KQ@1.0V, Within the specified tolerance | <50mQ
<10KQ@3V, <100KQ@1l0V, <1MQ@25V, <10MQ@30V
Temperature Natural resistance change per change in degree centigrade. Refer to
Coefficient of R,-R A “QUICK REFERENCE
Resistance(T.C.R 2 1 ° 200 010
( ) - (t - )xlo (PpPM/°C)  t; : 20°C+5°C-1°C DATA” N/a
Clause 4.8 (L -1
R; : Resistance at reference temperature
R, : Resistance at test temperature
Short time overload Permanent resistance change after a 5second application of a voltage
(8.T.0L) 2.5 times RCWV or the maximum overload voltage specified in the |AR/R max. £(2%+0.10Q) <50mQ
Clause 4.13 above list, whichever is less.
Resistance to Un-mounted chips completely immersed for 10+1second in a solder AR/R max. +(1%+0.05Q)
soldering heat(R.S.H) |bathat 270 +5°C . <50mQ
no visible damage
Clause 4.18
Solderability Un-mounted chips completely immersed for 2+0.5second in a solder | 95% coverage min., good tinning and no
Clause 4.17 bath at 235 £5 visible damage
Leach Test Un-mounted chips completely immersed for 60+1second in a solder | Ditto
bath at 260 #5
Clause 4.18

Temperature cycling

30 minutes at -55°C+3°C, 2~3 minutes at 20°C+5°C-1°C, 30 minutes at

Clause 4.19 +155°C+3°C, 2~3 minutes at 20°C+5°C-1°C, total 5 continuous cycles AR/R max. £(1%+0.050) < S0m&
Damp Heat 1000+48/-0 hours; 1.5hours ON, 0.5hours OFF at RCWV in a humidity | 10Q<R<1MQ :
(Load life in humidity) |chamber controlled 40+2°C, 90~95% RH AR/R max. £(3%+0.10Q) | < 50ma
Clause 4.24 R<10Q, R>1MQ :
AR/R max. £(5%+0.10Q)
Load Life (Endurance) | 1000+48/-0 hours; loaded with P, or Vi 1.5 hours ON, 0.5 hours OFF Ditto.
Clause 4.25
Bending strength Resistors mounted on a 90mm glass epoxy resin PCB(FR4), bending | No visual damaged, < somar

once 3mm for 10sec.

Clause 4.33 AR/R max. £(1%+0.05Q)
Adhesion Pressurizing force: 5N, Test time: 10+1sec. No remarkable damage or removal of the
Clause 4.32 terminations
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PACKAGING

Paper Tape specifications (unit :mm)

P1 . PO . @D
: : : L El
: : L o
& & & 8 ¢ |
_. I ——] | & F W
-4 [ = -4
a0 | - — - L J
I E i | ¥
il X
Series No. A B W F E
WR12X 3.60%0.20 2.00£0.20 8.00%0.30 3.50%0.20 1.75+0.10
WRO08X 2.40+0.20 1.65+0.20 8.00+0.30 3.50+0.20 1.75+0.10
WRO06X 1.90+0.20 1.10+0.20 8.00%0.30 3.50%0.20 1.75+0.10
Series No. P1 PO ®D T
WR12X / WR0O8X |  4.00+0.10 4.000.10 ®1.50*%3 Max. 1.0
WRO06X 4.000.10 4.00+0.10 ®1.50"33 0.650.05
7" Reel dimensions
- .r
Y
B s
e T
L 4
u L&
O
I ——
Symbol A B C D
(unit : mm) ®178.0+£2.0 ®60.0+£1.0 13.0+0.2 9.0£0.5
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SCOPE

This specification describes RC0603 series chip resistors with lead-free terminations made by thick film process.

ORDERING INFORMATION

Part number is identified by the series, size, tolerance, packing type, temperature coefficient, taping reel and
resistance value.

PHYCOMP ORDERING CODE

I12NC coDE CTC coDE

2322 / 2350 XXX XXXXX L

M @ 0 o

RC0603 X X X XX XXXX L

nH @6 @ G ®

TYPE/ START TOL. RESISTANCE PAPER / PE TAPE ON REEL (units) @ (1) TOLERANCE

0603 IN(" (%) RANGE 5,000 10,000/not preferred 20,000 Fo 1%
RC2I 2322 +5% | to 10 MQ 702 60xxx 702 70xxx 702 81xxx J=%5%
RC22 2322 +1% | to 10 MQ 704 6xxxx 704 7xxxx 704 8xxxx (2) PACKAGING TYPE
HRC2I 2350 +5% 11 to22 MQ 522 10xxx - - R = Paper/PE taping reel
Jumper 2322 - 0Q 702 96001 702 97001 702 92002 (3) TEMPERATURE COEFFICIENT
OF RESISTANCE
(1) The resistors have a |12-digit Last digit of 12NC
. . . — = Base on spec
ordering code starting with Resistance decade ) Last digit
2322.
0.0l to 0.0976 Q 0 (4) TAPING REEL
(2) The subsequent 4 or 5 digits 0.1 to 0.976 Q 7 07 =7 inch dia. Reel
indicate the resistor | t0 976 Q 0 = 10 inch dia. Reel (not preferred)
tolerance and packaging. 7. 8 I3 = I3 inch dia. Reel
- . 10 to 97.6 Q 9
(3) The remaining 4 or 3 digits o (5) RESISTANCE VALUE
represent the resistance value 100 to 976 !
with the last digit indicating | to 9.76 kQ 2 OR6, 56R, 560R, 5Ke, 56K, 22M
the multiplier as shown in the 10 to 97.6 kQ
. 3
table of “Last digit of 12NC”. (6) RESISTOR TERMINATIONS
100 to 976 kQ 4 . :
(4) “L” means lead-free | t09.76 MQ : L = Lead free terminations (pure Tin)
terminations. '
10 to 97.6 MQ 6
ORDERING EXAMPLE E | 002 Q 0200 or 200 ORDERING EXAMPLE
Xample: . = or .
The ordering code of a RC22 030 = 3007 or 307 Th.e ord.ermg code of a RC9603
resistor, value 56 Q with £1% ' Ch'f resistor, value 5_6 Q.WIth,
tolerance, supplied in tape of 1 Q = 1008 or 108 +1% toler.ance, supplied in 7-inch
5,000 units per reel is: 33kQ = 3303 0r333 tape reel is: RCO603FR-0756RL.
232270465609L. I0OMQ = 1006 or 106
NOTE

I. The “L” at the end of the code is only for ordering. On the reel label, the standard CTC or 12NC will be mentioned an additional stamp

“LFP”= lead free production.

2. Products with lead in terminations fulfil the same requirements as mentioned in this datasheet.

3. Products with lead in terminations will be phased out in the coming months (before July |st, 2006)

QOO
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MARKING
RC0603
E-24 series: 3 digits
m First two digits for significant figure and 3rd digit
Fig. | Value=10KQ for number of zeros

E-96 series: 3 digits for 0603 1% EIA-96 marking

m  E

) T For 0603 £1% E-24 series, one short bar under
Fig.2 Value=12.4 KQ Fig.3 E-24 1% Value=56K .
marking letter

For marking codes, please see EIA-marking code rules in data sheet “Chip resistors instruction”.

CONSTRUCTION

The resistors are constructed out of

a high-grade ceramic body. Internal protective coat
metal electrodes are added at each resistor layer

end and connected by a resistive
paste. The composition of the paste
is adjusted to give the approximate
required resistance and laser cutting
of this resistive layer that achieves
tolerance trims the value. The ~Fig.4 Chip resistor construction
resistive layer is covered with a
protective coat and printed with the
resistance value. Finally, the two external terminations (pure Tin) are added. See fig. 4.

‘4714>

= < inner electrode
AN end termination
NN\

ceramic substrate MBE940_a

—l 2 ‘4—

DIMENSIONS
Table |
TYPE RC0603 - protectve coat
L (mm) 1.60 £0.1
W (mm) 0.80 +0.10 L J
H (mm) 045 +0.10 w
Iy (mm) 0.25 +0.15
I2 (mm) 025 £0.15 r —| MBE940_a
L
—Fig.5 Chip resistor dimension For dimension see Table |

@@@@ www.yageo.com
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ELECTRICAL CHARACTERISTIES FOOTPRINT AND SOLDERING
Table 2 PROFILES
CHARACTERISTICS RC0603 1/10 W For recommended footprint and
. soldering profiles, please see the
Operating Temperature Range —-55°Cto +155 °C . g .
special data sheet “Chip resistors
Maximum Working Voltage 50V mounting”.
Maximum Overload Voltage 100V
Dielectric Withstanding Voltage 100 V )
ENVIRONMENTAL DATA
5% (E24) | Q1022 MQ
Resist R . For material declaration
esistance Range 1% (£96) 1 Q10 10MQ jh60rmation (IMDS-data) of the
Zero Ohm Jumper < 0.05 Q products, please see the
[0Q<R<IOMQ  +100 ppm/°C separated info “Environmental

Temperature Coefficient

R<I0Q R>I0MQ  #200 ppmpeC 92t
Jumper Criteria Rated Current 1.0 A
Maximum Current 20A
PACKING STYLE AND PACKAGING QUANTITY
Table 3 Packing style and packaging quantity
PRODUCT TYPE PACKING STYLE REEL DIMENSION QUANTITY PER REEL
RC0603 Paper / PE Taping Reel (R) 7" (178 mm) 5,000 units
10" (254 mm) / not preferred 10,000 units
13" (330 mm) 20,000 units
NOTE

I. For Paper/PE tape and reel specification/dimensions, please see the special data sheet “Packing” document.

QOO
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FUNCTIONAL DESCRIPTION

POWER RATING
o . Pmax MRA632
RC0603 rated power at 70°Cis 1/10 W 3
(%Prated)
RATED VOLTAGE 100
\
The DC or AC (rms) continuous working voltage |
corresponding to the rated power is determined by 50 A !
the following formula: !
\
v=/ (P XR 0 " —— »
a ) -55 0 50 70 100 155
Where Tamb (°C)
V=Continuous rated DC or
AC (rms) working voltage (V) Fig. 6 Maximum dissipation (Py,,) in percentage of rated power
as a function of the operating ambient temperature (T mp)
P=Rated power (W)

R=Resistance value (Q)

PULSE LOADING CAPABILITIES

10t MBD590
A
Vmax
V)
3
10 1.2/50 ps
—
[
— 10/700 s
A1 ///
A
Pe L~
102
//l
P
10 2 3 4 5 6 7
10 10 10 10 10 10 Rp(@ 10
-Fig.7 Maximum permissible peak pulse voltage without failing to open circuit’ in accordance with DIN I[EC 60040 (CO) 533 for type:
RC0603

www.yageo.com
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MBD591
102
A
Pmax
(w)
10
single pulse
- —
tp/ti =1000 i— ey
\\\~§~ ‘\-\~~§
1 ——— T
i —
| T~
1 \\\\\~
10~ =
1072
1076 1075 1074 1078 1072 1071 1

t; (s)

Fig. 8 Pulse on a regular basis for type: RC0603; maximum permissible peak pulse power as a function of pulse duration for single
pulse and repetitive pulse tp/ti = 1000

300

MBD592

A
Vmax

W)

200

™
100

0
1076 1075

1074

10738 1072

Fig. 9 Pulse on a regular basis for type: RC0603; maximum permissible peak pulse voltage as a function of pulse duration
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TESTS AND REQUIREMENTS

Table 4 Test condition, procedure and requirements

Product specification | 7
10

TEST TEST METHOD PROCEDURE REQUIREMENTS
Temperature  MIL-STD-202F-method 304; At +25/-55 °C and +25/+125 °C Refer to table 2
Coefficient of J|S C 5202-4.8

Resistance Formula:
(T.CR)
R—R
TCR= —Z2 "1 x10° (ppm/°C)
Ri(t-t))
Where

t,=+25 °C or specified room temperature

t)=—55 °C or +125 °C test temperature

R|=resistance at reference temperature in ohms

Ry=resistance at test temperature in ohms

Thermal Shock

MIL-STD-202F-method 107G;
IEC 60115-1 4.19

At =65 (+0/-10) °C for 2 minutes and at +155
(+10/-0) °C for 2 minutes; 25 cycles

+(0.5%+0.05 Q) for 1% tol.
+(1.0%+0.05 Q) for 5% tol.

Low  MIL-R-55342D-Para 4.7.4 At —65 (+0/-5) °C for | hour; RCWV applied £(0.5%+0.05 Q) for 1% tol .
Temperature for 45 (+5/-0) minutes +(1.0%+0.05 Q) for 5% tol.
Operation -
No visible damage
Short Time  MIL-R-55342D-Para 4.7.5; 2.5 x RCWV applied for 5 seconds at room £(1.0%+0.05 Q) for 1% tol.
Overload  |EC 601151 4.13 temperature +(2.0%+0.05 Q) for 5% tol.
No visible damage
Insulation ~ MIL-STD-202F-method 302; RCOV for | minute 210 GQ
Resistance  |EC 601 (5.1 46.1.| Type RC0603
Voltage (DC) 100 V
Dielectric ~ MIL-STD-202F-method 301; Maximum voltage (V) applied for | minute No breakdown or flashover
Withstand  |EC 601 15-1 4.6.1.1 Type RC0603
Voltage
Voltage (AC) 100 Vs

Resistance to

MIL-STD-202F-method 210C;

Unmounted chips; 260 £5 °C for 10 1
seconds

+(0.5%+0.05 Q) for 1% tol.

Soldering  |EC 601151 4.18 +(1.0%+0.05 Q) for 5% tol.
Heat -
No visible damage
Life MIL-STD-202F-method 108A; At 7012 °C for 1,000 hours; RCWYV applied for ~ +(1%+0.05 Q) for 1% tol.

IEC 60115-1 4.25.1

I.5 hours on and 0.5 hour off

+(3%+0.05 Q) for 5% tol.

QOO
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TEST TEST METHOD PROCEDURE REQUIREMENTS
Solderability =~ MIL-STD-202F-method 208A;  Solder bath at 24543 °C Well tinned (295% covered)

IEC 601 15-1 4.17 Dipping time: 2+0.5 seconds No visible damage
Bending  JIS € 5202.6.14; Resistors mounted on a 90 mm glass epoxy +(1.0%+0.05 Q) for 1% tol.
Strength  |EC 401151 4.15 resin PCB (FR4) +(1.0%+0.05 Q) for 5% tol.

Bending: 5 mm

No visible damage

Resistance to

MIL-STD-202F-method 215;

Isopropylalcohol (C3H;OH) or dichloromethane

No smeared

Solvent  |EC 60115-1 429 (CH,Cl,) followed by brushing

Noise IS C 5202 5.9; Maximum voltage (V) applied. Resistors range Value
100 Q<R < 1 KQ 20 dB
I KQ<SR<I0KQ 30 dB
I0KQ<R<I00KQ 40dB
[00KQ<R<IMQ  4¢dB
I MQ <R<22MQ 48 dB

Humidity IS C 5202 7.5; 1,000 hours; 40+2 °C; 93(+2/-3)% RH

(steady state)

IEC 60115-8 4.24.8

RCWY applied for 1.5 hours on and 0.5 hour off

+(0.5%+0.05 Q) for 1% tol.
+(2.0%+0.05 Q) for 5% tol.

Leaching  EIA/IS 4.13B; Solder bath at 260+5 °C No visible damage
IEC 60115-84.18 Dipping time: 30+ | seconds
Intermittent  JIS C 5202 5.8 At room temperature; 2.5 x RCWV applied for  £(1.0%+0.05 Q) for 1% tol.
Overload | second on and 25 seconds off; total 10,000 +(2.0%+0.05 Q) for 5% tol.
cycles
Resistance to ~ On request On request
Vibration
Moisture ~ MIL-STD-202F-method 106F; 42 cycles; total 1,000 hours +(0.5%+0.05Q) for 1% tol.
Resist;nce IEC 60115-1 4.24.2 Shown as figure 10 £(2.0%+0.05Q) for 5% tol.
eat

No visible damage

QOO
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80 — 98% 80 — 98%
757 90 - 98% RH RH 90 - 98% RH RH 90 - 98% RH
- -~
temperature e .
[°C] i initial drying
i 24 hours
50 - | rate of change of temperature is unspecified,
i " however, specimens shall not be subjected to
| radiant heating from chamber conditioning processes end of final cycle;
- measurements
N +10 °C (+18 °F) ,, asspecifiedin2.7
25 /, ~— _2°C(-3.6°F) 7 "
i | |-
. initial measurements . ) - . ) . o
i as specified in 2.2 circulation of conditioning air shall be at a optional sub-cycle if specified
i -——— minimum cubic rate per minute equivalent to ——» (2.3); sub-cycle performed during
0. 10 times the volume of the chamber any 5 of the first 9 cycles; humidity
temperature uncontrolled during sub-cycle
tolerance
+2 °C (£3.6 °F) ~————— voltage applied as specified in 2.4 ———»
unless otherwise
specified
STEP1 STEP2 STEP3 | STEP4 STEP5 STEP6 STEP7
prior to first | | ] ‘ | _
cycle only one cycle 24 hours; repeat as specified in 2.5
T T T T T T T T T T T T T T T T T
HBKO073 0 5 10 15 20 25
time[h] ——»
Fig. 10 Moisture resistance test requirements

QOO
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REVISION HISTORY

REVISION DATE CHANGE NOTIFICATION DESCRIPTION
Version | Aug 02, 2004 - - New datasheet for 0603 thick film 1% and 5% with lead-free terminations
- Replace the 0603 part of pdf files: RCOI_I'1_21_31_5, RC02_12_22_32_10,
and HRC21_5_4

- Test method and procedure updated
- PE tape added (paper tape will be replaced by PE tape)
- High ohmic products combined into standard products.

Version2  Aug 19,2004 - _

@@@@ www.yageo.com

Aug 19,2004 V.2
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Tantalum Capacitors

Coating after a change

Flow

Solder heat resistance specification after a change

Reflow
Temperature| Temperature

Coating of the conventional
article

Flow

Reflow
Temperature| Temperature

Solder heat resistance specification of the conventional article

The coating plating
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PRC-SERIES

PRECISION SURFACE MOUNT

PRECISION RESISTIVE PRODUCTS, INC.
202 MACK LANE, MEDIAPOLIS, 1A 52637
(319)394-9131 FAX (319)394-9280
E-Mail info@prpinc.com
PRP HOME PAGE http://www.prpinc.com

B Thin Film
B Standard Industry Case Sizes
0201, 0402, 0603, 0805, 1206, 1210, 2010, 2512
B Power Ratings 1/20W,1/16W,
1/10W, 1/8W, 1/4W, 1/2W & 1W S s :
' * e ecifications  Inches (mm
B Temperature Coefficients P (mm) Suggested Pad Layouts
- To 5 PRMEC | Style Rated | Max. L W H P
_Flfgsolsotfor/]ce Tolerances Y Power | CWV
. 0
- PRC 0201 | 120w | 15y | 0:024:0.002 | 0.012 £0.002 | 0.009 £0.001 | 0.005 +0.002
Custom Values to 3 (0.60 +0.05) | (0.30+0.05) | (0.23 +0.03) | (0.12 +0.05)
Decimal Places
Lo 0.039 +0.002 | 0.020 +0.002 | 0.014 +0.002 | 0.008 +0.004
W Packaging is Tape & PRC 0402 | 1/16W | 25V | 100 40.05) | (0.50 £0.05) | (0.35+0.05) | (0.20 £0.10)
Reel 1,000; 5,000; 10,000 pcs.
0.063 +0.004 | 0.031 +0.004 | 0.020 +0.004 | 0.008 +0.004
PRC 0603 | 1/16W | 75V | 16040.10) | (0.80+0.10) | (0.50 £0.10) | (0.20 0.10)
0.079 +0.006 | 0.049 +0.006 | 0.020 £0.006 | 0.016 +0.010
- Yery - ' PRC 0805 | 1/10W | 100V | 500 40.15) | (1.25+0.15) | (0.50 £0.15) | (0.40 £0.25)
0.126 +0.006 | 0.063 +0.006 | 0.024 +0.006 | 0.020 +0.010
PRC 1206 | 1/8W | 150V (3.20 £0.15) | (1.60 +0.15) | (0.60 +0.15) | (0.50 +0.25)
T
b 0.126 +0.006 | 0.098 +0.006 | 0.024 +0.006 | 0.020 +0.010
- PRC 1210 | 1/4W | 150V (3.20 £0.15) | (2.50 +0.15) | (0.60 +0.15) | (0.50 +0.25)
Termination (Outer) 0.200 +0.006 | 0.100 +0.006 | 0.024 +0.006 | 0.024 +0.010
Termination (Barrier) PRC 2010 12w 150v (5.00 £0.15) | (2.50 +0.15) | (0.60 +0.15) | (0.60 £0.25)
Termination (Inner)
0.250 +0.006 | 0.126 +0.006 | 0.024 +0.006 | 0.024 +0.010
e eive cont PRC2512| 1w 150v (6.35 +0.15) | (3.20 £0.15) | (0.60 £0.15) | (0.60 +0.25)
rotective Coating

Resistive Element \““‘“““““““““5““‘%“‘“\\\

SN

2222727222777,

<

==

N
S

Alumina Substrate

Operating Temperature Range —55°C to +125°C

Temperature Coefficients

T100

= 0+£100 PPM/°C  TC10 = 0£10 PPM/°C

TC50 = 0+£50 PPM/°C
TC25 = 0+£25 PPM/°C

TC5

=05 PPM/°C

Refer to Capability Sheet for available ranges.
Contact factory for custom values.

Resistance Tolerances @ 25°C

0.01% 0.02% 0.05% 0.1% 0.5% 1.0%
How to Order Standard Decade Values
Sample Part

PRC 0805 TC10 56.2R +0.05%

Packaging

I— Resistance Tolerance

Resistance Value

Temperature Coefficient

Case Size

Style

Add “T” at the end of the Case Size portion of the part number for lead free termination.

DEDICATION TO EXCELLENCE

Subject to change without notice Rev. E  4/19/05
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TYPICAL RELIABILITY TEST DATA AND SPECIFICATIONS

_— iti Result e .
Characteristic ot re;ﬁsl}ageggg Iztégp?r: 019 Value i i Ve Specification
60°C 95%RH Rated 100 Q 0.027% | 0.003% | 0.014%
Vop TURELOAD 1 yoltage for 1% hours ON, | 10KQ | 0.019% | -0.008% | 0.005% | AR within =0.5%
15 hour OFF. 1000 hours 100 KQ | 0.023% | -0.024% | 0.014%
-55°C~RT~ +155°C~RT 100 Q 0.036% | -0.010% | 0.007%
CMPERATURE 30 min. ON 3 min. OFF | 10KQ | 0.005% | 0.002% | 0.000% | AR within +0.25%
5 cycles 100 KQ | 0.011% | -0.006% | 0.002%
175°C 100 Q 0.254% 0.156% | 0.194%
HIGH TEMPERATURE | No load 10 KQ 0.263% | 0.130% | 0.158% | AR within £0.5%
1000 hours 100 KQ | 0.380% 0.194% | 0.250%
10~50Hz 100 Q 0.008% | -0.008% | 0.003% | AR within £0.25%
RANDOM VIBRATION | 3 directions each 10 KQ 0.006% | -0.001% | 0.002% | without mechanical
2 hours 100 KQ | 0.006% 0.001% | 0.003% | damage.
Acceleration 50G 100 Q 0.008% 0.002% | 0.005% | AR within £0.25%
o MICAL Axis 11 msec. x 3 10KQ | 0.008% |-0.002% | 0.003% | without mechanical
Total 18 cycles 100 KQ | 0.017% 0.003% | 0.007% | damage.
RESISTANCE TO Solder temperature 100 Q 0.061% | -0.012% | 0.013%
oL DeRING T | 275°C for 10KQ | -0.018% | -0.044% | -0.024% | AR within +0.1%
20 sec. +1sec. 100 KQ | -0.020% | -0.045% | -0.033%
Solder temperature 100 Q Minimum 95% of the
SOLDERABILITY 230°C £5°C for 10 KQ 100% MEET SPECIFICATION | electrode surface
3 sec. £1 sec. 100 KQ covered.
2.5 times to 100 Q 0.012% | -0.009% | -0.001%
R IaE rated voltage 10KQ | 0.000% |-0.018% |-0.001% | AR within +0.25%
for 5 seconds 100 KQ | 0.012% | -0.008% | 0.000%
60°C, 95%RH 100 Q 0.083% 0.002% | 0.027%
HUMIDITY No load 10 KQ 0.005% | 0.001% | 0.003% | AR within £0.25%
1000Hour 100 KQ | 0.018% | 0.008% | 0.012%
70°C Rated voltage for 100 Q 0.052% | -0.057% | 0.009%
LOAD LIFE 12 hours ON, % hour 10 KQ 0.017% | -0.009% | 0.007% | AR within £0.5%
OFF. 1000 hours 100 KQ | 0.018% | -0.001% | 0.007%
Derating Curve
For resistors operated in ambient above 70°C, power dissipation
must be derated in accordance with the curve in the graph below.
100
80
o 60 \
o Rated Power \
40 N
20 \\
0 N
-60| -40 -20 0 20 40 60 80 100 12 140

-55 70 125

Ambient Temperature (°C)

Subject to change without notice Rev. E  4/19/05






		PRC-SERIES

		PRECISION SURFACE MOUNT

		PRC 0201

		To 5 PPM/°C

		To 0.01%

		Resistance Tolerances  @ 25°C

		How to Order   Standard Decade Values

		TYPICAL RELIABILITY TEST DATA AND SPECIFICATIONS











		Characteristic

		T

		Test Conditions

		R



		Result

		S



		Specification

		Value

		Max.

		Min.

		Avg.

		RANDOM VIBRATION

		SOLDERABILITY

		SHORT TIME OVERLOAD

		HUMIDITY

		LOAD LIFE














RoHS Compliance Table

(Restriction of Hazardous Substances)

PRECISION RESISTIVE PRODUCTS, INC.
202 MACK LANE, MEDIAPOLIS, IA 52637
(319)394-9131 FAX (319)394-9280

E-Mail info@prpinc.com
PRP HOME PAGE http://www.prpinc.com

. Lead Lead or IL:(i:g szﬁ;eble ROHS

Series Lead Free Only as Lead Free Compliance
Leaded
PR9372 \ Now N *
PR v Now \ =
PR8351/8956 \ Now N
GP v Now \ =
MF v Now v
PR9437 v Now Oct. 2005
RL v Now v\ *
PRD v Now \ =
Power (Film/Wirewound)
MOF/MOS v Now \
KNP \ Now \
WW v 2nd Qtr 2006 2nd Qtr 2006
Metal Foil
RPF \ Now \
Surface
Mount
PRC \ Now \
CR \ Now \
CRS v Now v
CRF \ Now \
CFF \ Now \
LRC \ Now \ *
HPC \ Now \
HVC \ Now \
SMR \ Now \
PR9406 \ Now \
PD \ Now \ *
Metal Foil
SMF \ Now \

* Compliant when ordered as lead free

October 24, 2005



mailto:info@prpinc.com

http://www.environment-agency.gov.uk/netregs/legislation/380525/477158/?lang=_e




Thick Film Chip Resistors NRC Series
FEATURES

* EIA STANDARD SIZING 0201(1/20W), 0402(1/16W), 0603(1/10W), 0805(1/8W), o =0 ﬁr
1206(1/4W), 1210(1/3W), 2010(3/4W) AND 2512(1W) *“‘_.=

¢ METAL GLAZED THICK FILM ON HIGH PURITY ALUMINA SUBSTRATE (CERMET) -" . L
PROVIDES UNIFORM QUALITY AND HIGH RELIABILITY ROHS *”’ :

* DOUBLE GLASS OVERCOAT ASSURES STRONG MECHANICAL CONTRUCTION i '

AND LONG LIFE, NICKEL BARRIER PREVENTS LEACHING
* BOTH FLOW SOLDER AND REFLOW SOLDERING ARE APPLICABLE
* ZERO OHM (JUMPER) CHIP AND TRIMMABLE TYPE ARE AVAILABLE *4

Compliant

includes all homogeneous materials

*See Part Number System for Details

. Max.*1 | Max.*2 | Resistance | Temperature Resistance . Operatin
Type gllz': Pov;;e;(l)?oaélng Working | Overload | Tolerance Cogfficient Range Re\s;:ltjgce Terr?peratugre
Voltage | Voltage (Code) (ppm/°C) (Q) Range (°C)
+1% (F) +250 10 ~ 1M E-24
NRC02 [0201| 1/20 (0.05) W 25V 50V +5% (J) E-24 -55 ~ +125
£10% (K) +200 10 ~ 10M E-12
+1% (F) +100 10 ~ 1M E-96
NRC04 [0402| 1/16 (0.063) W | 25V 50V +5% (J) +200 E-24 -55 ~ +125
+5% (J) +350 1.0~9.1&1.1M ~ 10M *3 E-24
1% (F) +100 10 ~ 2.49M E-96
NRC06 |0603| 1/10 (0.10) W 50V 100V +5% (J) +200 10~ 1M E-24 -55 ~ +150
+5% (J) +350 1.0~9.1 &1.1M ~10M *3 E-24
+1% (F) +100 10 ~ 2.49M E-96
NRC10 [0805| 1/8 (0.125)W | 150V 300V +5% (J) +200 10~ 1M E-24
+5% (J) +350 1.0~9.1&1.1M ~ 10M *3 E-24
+1% (F) +100 10 ~ 1M E-96
NRC12 [1206| 1/4 (0.250) W | 200V 400V +5% (J) +200 E-24
+5% (J) +350 1.0~9.1 &1.1M ~10M *3 E-24
+1% (F) +100 10 ~ 1M E-96
NRC25 [1210| 1/3(0.33)W | 200V 400V +5% (J) +200 E-24 -55 ~ +175
+5% (J) +350 1.0~9.1&1.1M ~ 10M *3 E-24
+1% (F) +100 10 ~ 1M E-96
NRC50 [2010| 3/4 (0.75)W 200V 400V +5% (J) +250 E-24
B +350 1.0~9.1 &1.1M ~ 10M *3 E-24
+1% (F) +100 10 ~ 1M E-96
NRC100 (2512 1w 250V 500V 5% (J) +250 E-04
B +350 1.0~9.1*3
NRC02Z0 |0201 Rated Current 0.5A (0.05Q max. DC Resistance 55 ~ +125
NRC04Z0O |0402 Rated Current 1.0A (0.05Q max. DC Resistance
NRC06Z0 |0603 Rated Current 1.0A (0.05Q max. DC Resistance -55 ~ +150
NRC10Z0O [0805 Zero Ohm Jumper Rated Current 2.0A (0.05Q max. DC Resistance
NRC12Z0 |1206 Rated Current 2.0A (0.05Q max. DC Resistance
NRC25Z0 1210 Rated Current 2.0A (0.05Q max. DC Resistance -55 ~ +175
NRC50Z0 [2010 Rated Current 2.0A (0.05Q max. DC Resistance
NRC100Z0 |2512 Rated Current 2.0A (0.05Q max. DC Resistance

Note *1 - Maximum allowable continuous Working Voltage

for all resistors is the lower of the two values:

“Maximum Working Voltage” as specified above

(or)

\/ Power rating (Watts) x Resistance (Ohms)

Power Derating Curve: For operation above 70°C, power rating

must be derated according to the following chart:

Note *2 - Maximum allowable Overload voltage is two times the
Maximum Working Voltage (see Note *1 above).

Note *3 - Made to order. Contact NIC for leadtime.
Note *4 - Please contact NIC for availability of laser trimmable

versions of 0805 and 1206 sizes parts.

Note*5 - Please note, NIC’s NRC series products are capable
of meeting the following specifications: JIS-C 5202,
EIAJ RC-2690, EIA575, EIA PDP-100, MIL-R-5542D
and UL94V-0.

Ne

100 ™
19
80 ' }\\\
e 1 \\
2 60 N
T 1IED
£ w AN
N
1 AY
1 AS \
20 .
. N
0 1 N
-20 20 60 1 100 , 140, |180
125 150 175 °C

— — — 0603
0402

0805/1206/1210/2010/2512

NIC COMPONENTS CORP. www.niccomp.com | www.lowESR.com | www.RFpassives.com | www.SMTmagnetics.com





Thick Film Chip Resistors NRC Series

DIMENSIONS (mm)

Type Power Rating EIA Size L w H T t
NRCO02 1/20W 0201 0.6 + 0.03 0.3 +0.03 0.25 + 0.05 0.1 +0.05 0.15 + 0.05
NRCO04 1/16W 0402 1.0 +0.1-0.05 | 0.5 +0.1/-0.05 0.3 +0.05 0.2+0.1 0.25 0.1
NRCO06 1/10W 0603 1.6 £0.15 0.8 +0.15 0.45+0.1 0.3+0.15 0.3+0.15
NRC10 1/8W 0805 2.0+0.20 | 1.25+0.10 0.5+0.10 0.35+0.20 | 0.35+0.15
NRC12 1/4W 1206 3.1+0.15 | 1.55+0.15 | 0.55+0.10 | 0.45+0.20 | 0.35+0.15
NRC25 1/3W 1210 3.1+0.15 | 250+0.20 | 0.55+0.10 | 0.50+0.20 | 0.50+0.25
NRC50 3/4W 2010 5.0+0.15 | 250+0.15 | 0.55+0.10 | 1.00+0.20 | 0.50 +0.25
NRC100 1w 2512 6.4+0.15 | 3.20+0.15 | 0.55+0.10 | 1.30+0.20 | 0.60 +0.30

NRCO02Z0 JUMPER 0201 Same as NRC02
NRCO4Z0 JUMPER 0402 Same as NRC04
NRCO6Z0 JUMPER 0603 Same as NRC06
NRC10Z0 JUMPER 0805 Same as NRC10
NRC12Z0 JUMPER 1206 Same as NRC12
NRC25Z0 JUMPER 1210 Same as NRC25
NRC50Z0 JUMPER 2010 Same as NRC50
NRC100Z0 JUMPER 2512 Same as NRC100

Protective
Resistive Element  Glass Overcoat

w

100% Sn Finish

W
!
I A

Nickel Barrier

Palladium Silver founma rﬁ)“bs“a‘e unitm/m
CONSTRUCTION
PART NUMBER SYSTEM (E-24 VALUES) Examples of Resistance Code: 4R7 = 4.7 ohms 103 = 10K ohms
ﬁw J 103 TR10 F 100 = 10 ohms 104 = 100K ohms

101 =100 ohms 105 =1 meg ohms

RoHS compliant 102 = 1Kohms 106 = 10meg ohms

Optional 10,000 piece reel
Tape & Reel Packaging
— Resistance Code: First 2 figures are significant,
3rd digit is the multiplier, “R”
indicates a decimal point.
— Tolerance Code: J=5% (Std)

— Series and Size
*"F" denotes RoHS compliant part

PART NUMBER SYSTEM (E-96 VALUES) Examples of Resistance Code: 10R0 =10 ohms 1004 = 1meg ohms
NRC10 F 1003 TR10 F 47R5 = 47.5 ohms 1050 = 105 ohms
1000 = 100 ohms 1501 = 1.5K ohms

RoHS compliant 1001 = 1Kohms 1052 = 10.5K ohms
Optional 10,000 piece reel 1002 = 10K ohms 1153 = 115K ohms

Tape & Reel Packaging 1003 = 100K ohms 1214 = 1.21meg ohms

Resistance Code: First 3 figures are significant,
4th digit is the multiplier, “R”
indicates a decimal point.
‘— Tolerance Code: F=1% (Std)
L— Series and Size
*"F" denotes RoHS compliant part

®

NIC COMPONENTS CORP. www.niccomp.com | www.lowESR.com | www.RFpassives.com | www.SMTmagnetics.com





Thick Film Chip Resistors NRC Series

Marking (No marking on 0201 and 0402 size).
1. For E-12 & E-24 Series (+5%-J, (STD) Tolerance In 0603, 0805, 1206, 1210, 2010 and 2512 sizes: _
3 DIGIT SYSTEM - First two digits are significant and third digit is multiplier, “R” indicates decimal on values under 10 ohms.

Examples: R10 =.10 ohms 1RO = 1.0 ohms 102 = 1k ohms 470 = 47 ohms
103 = 10k ohms 101 = 100 ohms 104 = 100k ohms 105 = 1 megohms

2. For E-96 Series (+1%-F Tolerance) in 0805, 1206 and 1210 sizes:

4 DIGIT SYSTEM - First 3 digits are significant and fourth digit is multiplier, “R” indicates decimal on values under 100 ohms.
Examples: OR10 =.10 ohms  1R00 = 1.0 ohms 10RO = 10 ohms 1003 = 100 kohms

1000 =100 ohms 1004 = 1 megohms 1001 = 1k ohms
1052 = 10.5k ohms 1002 = 10k ohms 2213 = 221k ohms
3. For E-96 Series (+1% -F Tolerance) in 0603 size
3 DIGIT SYSTEM (Due to space restrictions)

STANDARD E-12, E-24, E-96 VALUES AND 0603 RESISTANCE CODES

E-12 E-24 E-96
10 Value Value | Code Value | Code Value | Code Value | Code
12 100 100 01 102 02 105 03 107 04
15 110 110 05 113 06 115 07 118 08
18 120 121 09 124 10 127 11 130 12
22 130 133 13 137 14 140 15 143 16
27 150 147 17 150 18 154 19 158 20
33 160 162 21 165 22 169 23 174 24
39 180 178 25 182 26 187 27 191 28
47 200 196 29 200 30 205 31 210 32
56 220 215 33 221 34 226 35 232 36
68 240 237 37 243 38 249 39 255 40
82 270 261 41 267 42 274 43 280 44
91 300 287 45 294 46 301 47 309 48
330 316 49 324 50 332 51 340 52
360 348 53 357 54 365 55 374 56
390 383 57 392 58 402 59 412 60
430 422 61 432 62 442 63 453 64
470 464 65 475 66 487 67 499 68
510 511 69 523 70 536 71 549 72
560 562 73 576 74 590 75 604 76
620 619 77 634 78 649 79 665 80
680 681 81 698 82 715 83 732 84
750 750 85 768 86 787 87 806 88
820 825 89 845 90 866 91 887 92
910 909 93 931 94 953 95 976 96

MULTIPLIER CODE
Code | A|Bb|C|DAd|{ E|F|G|H|X|Y]| Z
Multiplier| 10° | 10"| 10%| 10%| 10*| 10°| 10%| 107 | 10| 10| 103

MARKING EXAMPLES

CODING FORMULA Example: 10.2kQ =102 x 102Q = 02C 100 = 01X
02 C iy
XX _X 7.5k Q = 85B or 85b
33.20Q=332x10"=51X 150k Q = 18D or 18d
Muttiplier Code 51 X 1 MegQ =01E
—Resistance Code

Ne
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Thick Film Chip Resistors NRC Series
TAPING SPECIFICATIONS
(1) Availability
. 0 D Q'ty per 10"
Type Power EIA Carrier Tape Q'ty per 7" Reel Reel
Rating Size Fig Material Width(mm) (pcs) (pcs)
NRC02 1/20W 0201 A Paper 8 10,000 N/A
NRCO04 1/16W 0402 A Paper 8 10,000 N/A
NRCO06 1/10W 0603 A Paper 8 5,000 10,000
NRC10 1/8W 0805 A Paper 8 5,000 10,000
NRC12 1/4W 1206 A Paper 8 5,000 10,000
NRC25 1/3W 1210 B Plastic 12 4,000 N/A
NRC04Z0 JUMPER 0402 A Paper 8 10,000 N/A
NRC06Z0 JUMPER 0603 A Paper 8 5,000 N/A
NRC10Z0 JUMPER 0805 A Paper 8 5,000 10,000
NRC12Z0 JUMPER 1206 A Paper 8 5,000 10,000
NRC25Z0 JUMPER 1210 B Plastic 12 4,000 N/A
(2) PAPER TAPE DIMENSIONS (mm)
FIG. A
Type EIA Size A B D E F P P, P, P, W
NRCO02* 0201 0.41 +0.1 0.71 0.1 2.0+0.1 N/A 2.0+0.1
NRC04* 0402 0.65 0.1 1.15 0.1 2.0+0.05 2.0 £ 0.05
NRCO06* 0603 1.135+0.05| 1.95+0.05 [ 1.5+0.1 [ 1.75+0.1 | 3.5+ 0.05 4.0+ 0.1 8.0+0.2
NRC10* 0805 1.65 0.2 2.4 +0.2 N/A 4.0 +£0.05| 4.0 £0.05
NRC12* 1206 2.0 0.2 3.6 +0.2
* Same for JUMPER (Z0) types.
1.0 Max.
(0201 Size 0.5 Max.)
PO
I S
| | T E
. @ ool
over tape |
I I Fw
- rn rh -4 n
- B _— I_ e —1 B 1
L'l Ld i

1.1 Max.
(0201 Size 1.0 Max.)

®
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Thick Film Chip Resistors NRC Series

(3) EMBOSSED PLASTIC TAPE SPECIFICATION

FIG. B.
Type EIA Size A B D E F P, P, w
NRC 25~ 1210 2.9 0.2 3.6 0.2
NRC 50* 2010 2.9 +0.1 5.4 +0.1 1.5+ 01 1.5+0.1 | 565+005| 40+0.1 | 40+0.05 | 12.0+ 0.1
NRC 100* 2512 3.6 +0.1 6.9 +0.1

0.2 £0.05

e o
S R S
Cover tape __I | R F W
j_—B__E__ |_?-:_Ll
|

eI

(4) REELSPECIFICATIONS

FIG. C.
20+0.5
|| ‘[ 1. I(_196a(<):|er te;pe(;ZAor;proximqtel))/l 253 m/ Type | EIA Size L+15
m mm for case size)leader "
shall be provided at each end of the NRCO02 0201 100
— o tape. NRC04* | 0402 10.0
H H "
8 ) 2. Accumulative tolerance of feeding NRCOG* 0603 10.0
= & hole and chip pocket shall not exceed NRC10* | 0805 10.0
5 5] 0.2mm over 10 pitches. NRC12* | 1206 10.0
Sy |8 NRC25 | 1210 10.0
T NRC50 | 2010 13.5
A\ NRC100*| 2512 13.5
[ * Same for JUMPER (Z0) types.

Ne
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YAG Eo | Product specification {g
| ehip Resistor Surface Mount | Ry | sces | 0201 o 2512 (Pb Free) 2

SCOPE
This specification describes RJ0201 to RJ2512 general purpose chip resistors with lead-free terminations made by
thin film process.

ORDERING INFORMATION

Part number is identified by the series, size, tolerance, packing type, temperature coefficient, taping reel and
resistance value.

YAGEO ORDERING CODE
CTC coDE ORDERING EXAMPLE
R] XXXX F X X XX XXXX L The ordering code of a RJ0603 chip resistor, TC50
m @ 6 @ © () @ value 56 Q with 1% tolerance, supplied in 7-inch
tape reel is: RJ0603FREO756RL.
(1) SIzE
0201 NOTE
0402 a. The “L” at the end of the code is only for ordering. On the reel
label, the standard CTC will be mentioned an additional stamp
0603 “LFP”= lead free production.
0805 b. Products with lead in terminations fulfil the same requirements
1206 as mentioned in this datasheet.
1210 c. Products with lead in terminations will be phased out in the
2010 coming months (before July |st, 2006)
2512
(2) TOLERANCE
F=+1%

(3) PACKAGING TYPE

R = Paper/PE taping reel
K = Embossed taping reel

(4) TEMPERATURE COEFFICIENT OF RESISTANCE
E =50 ppm/°C

(5) TAPING REEL

07 = 7 inch dia. Reel
|0 = 10 inch dia. Reel (not preferred)
I3 = 13 inch dia. Reel

(6) RESISTANCE VALUE
5R6, 56R, 560R, 5K6, 56K, IM.

(7) RESISTOR TERMINATIONS

L = Lead free terminations (matte tin) @)

ZOOO) T
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MARKING

Product specification E
| ehip Resistor Surface Mount | Ry | sces | 0201 o 2512 (Pb Free) ?

RJ0805 / RJ1206 / RJ1210 / R|2010 / RJ2512

]

Fig. I Value = 10 kQ

Either resistance in E-24 or E-96: 4 digits

First three digits for significant figure and 4th digit for number of zeros

RJ0603

B

Fig.2 Value = 12k

E-24 series: 3 digits

First two digits for significant figure and 3rd digit for number of zeros

10C |

Fig.3 Value = 124 kQ

E-96 series: 3 digits for 0603+1% EIA-96 marking method

RJ0201 / RJ0402

H

Fig. 4

No marking

For marking codes, please see EIA-marking code rules in data sheet “Chip resistors marking”.

QOO
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YAGEO

| ehip Resistor Surface Mount | Ry | sces | 0201 o 2512 (Pb Free)

CONSTRUCTION

The resistors are constructed out of a high-grade ceramic
body. Internal metal electrodes are added at each end and
connected by a resistive layer. The resistive layer is
adjusted to give the approximate required resistance and
laser cutting of this resistive layer that achieves tolerance
trims the value. The resistive layer is covered with a
protective coat and printed with the resistance value.
Finally, the two external terminations (matte tin) are
added. See fig. 5.

DIMENSION
Table |
TYPE

RJ0201
RJ0402
RJ0603
RJ0805
RJ1206
RJ1210
RJ2010
RJ2512

For outlines see fig. 5
L (mm) W (mm) H (mm)
06 +0.10 030 +005 025 +005
100 £0.10 050 +005 0.30 £0.05
1.60 £0.10 0.80 £0.10 045 +0.10
200£0.10 1.25+0.10 0500.10
310+0.10 1.60+0.10 055=0.10
3.10+0.10 260+0.15 055 +0.10
500 £0.10 250 £0.15 055 +0.10
635+0.10 320+£0.15 0550.10

I (mm)
0.15£0.10 0.15+0.10
020 £0.10 025 +0.10
025 £0.15 025 £0.15
035 £020 035 +020
045 £020 040 £020
050 £020 050 020
060 £020 050 £020
060 £020 050 020

I2 (mm)

ELECTRICAL CHARACTERISTICS

OUTLINES

Product specification | 4
9

For dimension see Table |

protective coat

resistive layer

‘4714>

inner electrode
end termination

-l 2 ‘4—

ceramic substrate

protective coat

YNSC056

—Fig.5 Chip resistor outlines

Table 2

N R R

0 LOAD AT VOLTAGE VOLTAGE VOLTAGE RESISTANCE
RJ0201 10 Q to 22 KQ —55°Cto +125°C +125°C 15V 50V 50V +50 ppm/°C
RJ0O402 | Qto 121 KQ 55 °Cto +125 °C +125°C 25V 100 V 100 V +50 ppm/°C
RJ0O603 | Qto 681 KQ 55 °Cto +125 °C +125°C 50V 100 V 100 V +50 ppm/°C
RJO80S | Qto 1.5 MQ 55 °Cto +125 °C +125°C 100 V 250V 200V +50 ppm/°C
RJI206 | Qto 1.5 MQ 55 °Cto +125 °C +125°C 150 V 250V 250V +50 ppm/°C
RJ1210 I Qto | MQ 55 °Cto +125 °C +125°C 150 V 400 V 300V +50 ppm/°C
RJ2010 I Qto | MQ 55 °Cto +125 °C +125°C 150 V 400 V 300V +50 ppm/°C
RJ2512 | Qto | MQ 55 °Cto +125 °C +125°C 150 V 400 V 300V +50 ppm/°C

QOO
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FOOTPRINT AND SOLDERING PROFILES

For recommended footprint and soldering profiles,
please see the special data sheet “Chip resistors
mounting”.

PACKING STYLE AND PACKAGING QUANTITY
Table 3 Packing style and packaging quantity
PACKING STYLE REEL DIMENSION  RJ0201

RJ0402

Product specification | 5
9

ENVIRONMENTAL DATA

For material declaration information (IMDS-data) of
the products, please see the separated info
“Environmental data” conformed to EU RoHS.

RJ0603  RJ0BO5 RJI1206 RJI210 RJ2010 RJ2512

Paper/PE taping reel (R) 7" (178 mm) 10,000
10" (254 mm) @ 20,000
13" (330 mm) 50,000

Embossed taping reel (K) 7" (178 mm) --

10,000 5,000 5,000 5,000
20,000 10,000 10,000 10,000 10,000 - -
50,000 20,000 20,000 20,000 20,000 - -

5,000

-~ 4000 4,000

NOTE

|. For Paper/PE/Embossed tape and reel specification/dimensions, please see the special data sheet “Packing” document.

2. 10" reel is not preferred typing reel.

FUNCTIONAL DESERIPTION
OPERATINGTEMPERATURE RANGE
Range: =55°C to +125°C

POWER RATING

Each type rated power at 70°C:

RJ0201=1/20 W, RJ0402=1/16 W, RJ0603=1/16 W,
RJ0805=1/10 W, RJ1206=1/8 W, RJ1210=1/4 W,
RJ2010=1/2 W, RJ2512=3/4 W.

RATED VOLTAGE

The DC or AC (rms) continuous working voltage
corresponding to the rated power is determined by
the following formula:

V=, (PXR)
Where

~Fig.6 Maximum dissipation (Ppax) in percentage of rated power

MLB206
Pmax

(%Prated)
100

|
|
|
|
|
50 1 }
|
|
|
|
|

T T
100 125
Tamb o)

0 T 7
-55 0 50 70

as a function of the operating ambient temperature (T,mp)

V = Continuous rated DC or AC (rms) working voltage (V)

P = Rated power (W)

R = Resistance value (Q)

QOO
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TESTS AND REQUIREMENTS

Table 4 Test condition, procedure and requirements

Product specification| &
9

TEST TEST METHOD PROCEDURE REQUIREMENTS
Temperature  MIL-STD-202F-method 304; At +25/-55 °C and +25/+125 °C +50 ppm/°C
Coefficient of J|S C 5202-4.8

Resistance Formula:
T.C.R.
( ) _ RR ‘ .
TCR= x 106 (ppm/°C)
Ri(t-t)
Where

t,=+25 °C or specified room temperature
t)=—55 °C or +125 °C test temperature
R|=resistance at reference temperature in ohms

Ry=resistance at test temperature in ohms

Thermal Shock

MIL-STD-202F-method 107G;

At =65 (+0/-10) °C for 2 minutes and at +125

+(0.5%+0.05 Q)

IEC 601 15-1 4.19 (+10/-0) °C for 2 minutes; 25 cycles
Low MIL-R-55342D-Para 4.7.4 At —65 (+0/-5) °C for | hour; RCWV applied +(0.5%+0.05 Q)
Temperature for 45 (+5/-0) minutes No visible damage
Operation
Short Time  MIL-R-55342D-Para 4.7.5; 2.5 x RCWV applied for 5 seconds at room +(1.0%+0.05 Q)
Overload  |EC 40115-1 4.13 temperature No visible damage
Insulation ~ MIL-STD-202F-method 302; RCOV for | minute =10 GQ
Resistance  |EC 601151 46.1.1 Details see below table 5
Dielectric ~ MIL-STD-202F-method 301; Maximum voltage (V) applied for | minute No breakdown or flashover
Withstand  |EC 60115-1 46.1.1 Details see below table 5
Voltage

Resistance to

MIL-STD-202F-method 210C;

Unmounted chips; 260 +5 °C for 10 1

+(0.5%+0.05 Q)

Soldering  |EC 601151 4.18 seconds No visible damage
Heat
Life MIL-STD-202F-method 108A; +(1%+0.05 Q)

IEC 60115-1 4.25.1

At 7012 °C for 1,000 hours; RCWV applied for
I.5 hours on and 0.5 hour off

QOO
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Table 4 Test condition, procedure and requirements (continued)

TEST

TEST METHOD

PROCEDURE

Product specification | 7
9

REQUIREMENTS

Solderability

MIL-STD-202F-method 208A;

Solder bath at 245+3 °C

Well tinned (295% covered)

[EC 60115-1 4.17 Dipping time: 2+0.5 seconds No visible damage
Bending IS C 5202614 Resistors mounted on a 90 mm glass epoxy resin +(1.0%+0.05 Q)
Strength  |EC ¢0115-1 4.15 PCB (FR4) No visible damage

Bending: see table 6 for each size

Resistance to
Solvent

MIL-STD-202F-method 215;

Isopropylalcohol (C3H;OH) or dichloromethane

No smeared

IEC 60115-1 4.29 (CH,Cl,) followed by brushing
Noise IS C 5202 5.9; Maximum voltage (V) applied. <10dB
IEC 60115-1 4.12
Humidity IS C 5202 7.5; 1,000 hours; 4012 °C; 93(+2/-3)% RH

(steady state)

IEC 60115-8 4.24.8

RCWY applied for 1.5 hours on and 0.5 hour off

+(0.5%+005 Q)

Leaching  EIA/IS 4.13B; Solder bath at 260+5 °C No visible damage
IEC60115-84.18 Dipping time: 30+ | seconds
Intermittent  JIS C 5202538 At room temperature; 2.5 x RCWV applied for | +(1.0%+0.05 Q)
Overload second on and 25 seconds off; total 10,000 cycles
Resistance to ~ On request On request
Vibration
Moisture ~ MIL-STD-202F-method 106F; 42 cycles; total 1,000 hours +(0.5%+0.05Q)
Resistance  |EC 601 15-1 4242 Shown as figure 7 No visible damage
Heat

Table 5 Ciriteria of rated continued working voltage and overload voltage

TYPE RJ0201 RJ0402  RJ0O603  RJO805 RJI206  RJI210  RJ2010  RJ2512

Voltage (DC/unit: V); (AC/ unit: Vims) 50 100 100 300 500 500 500 500
Table 6 Bending for sizes 0201 to 2512

TYPE RJ0201 RJ0402 RJ0603 RJ0O805 RJ1206 RJI1210 RJ2010 RJ2512

Specification (mm) 2 2 3 3 2 2 2 2

QOO
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75
temperature
[°C]
50
25
0

Fig. 7 Moisture resistance test requirements

80 — 98% 80 — 98%
90 - 98% RH RH 90 - 98% RH RH 90 - 98% RH
-~
initial drying
24 hours
| rate of change of temperature is unspecified,
" however, specimens shall not be subjected to
radiant heating from chamber conditioning processes end of final cycle;
measurements
+10 °C (+18 °F) ,, asspecifiedin2.7
7 ~— -2°C (-3.6 °F) A e
—- ‘ -
initial measurements i . L . . . .
as specified in 2.2 9|r_cu|at|on of condmonlng_; air shall_be ata optional sub-cycle if specified )
-——— minimum cubic rate per minute equivalent to ——» (2.3); sub-cycle performed during
10 times the volume of the chamber any 5 of the first 9 cycles; humidity
temperature uncontrolled during sub-cycle
tolerance
+2 °C (+3.6 °F) -~—— voltage applied as specified in 2.4 ———»
unless otherwise
specified
STEP1 STEP2 STEP3 | STEP4 STEP5 STEP6 STEP7
prior to first ! ‘ ‘ \ T
cycle only one cycle 24 hours; repeat as specified in 2.5
T T T T T T T T T T T T T T T T T
HBKO073 0 5 10 15 20 25
time[h] ——»

QOO
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REVISION HISTORY

REVISION  DATE CHANGE NOTIFICATION DESCRIPTION
Version 0 Nov [ [, 2003 - First issue of this specification
Version | May 30, 2005 - - Test method and procedure updated

- PE tape added (paper tape will be replaced by PE tape)

@@@@ www.yageo.com
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Product Selection Table

R-Chip General Purpose 0201-0805 / Yageo brand

General purpose
Size:inch(mm) 0201 (0603) 0402 (1005) 0603 (1608) 0805 (2012)
Power rating @ 70°C 1/20W 1/16W 1/10W 1/8W
Tolerance +5% +1% 5% +1% +5% +1% +5% +1%
Resistance Range E24 E24/E96 E24 E24/E96 E24 E24/E96 E24 E24/E96
Jumper
10
1.5Q
220
3.30Q
4.7 Q
6.8 Q
10Q
15Q
220
330
47 Q
68 Q
100 Q
150 Q
220 Q
330 Q
470 Q
680 Q
1kQ
1.5 kQ
2.2 kQ
3.3kQ
4.7 kQ
6.8 kQ
10 kQ
15 kQ
22 kQ
33 kQ
47 kQ
68 kQ
100 kQ
150 kQ
220 kQ
330 kQ
470 kQ
680 kQ
1 MQ
1.5 MQ
2.2 MQ
3.3 MQ
4.7 MQ
6.8 MQ
10 MQ
15 MQ

22 MQ
Remark 1. Zero Ohm Jumper<0.05 Ohm 2.22M to 100M Ohm is on request

Generated: Sat Dec 09 01:41:35 GMT+08:00 2006; Source: www.yageo.com
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Product Selection Table

R-Chip General Purpose 1206-2512 / Yageo brand

General purpose
Size:inch(mm) 1206 (3216) 1210 (3225) 1218 (3248) 2010 (5025) 2512 (6432)
Power rating @ 70°C 1/4W 12W 1W 3/4W 1w
Tolerance +5% +1% +5% +1% +5% +1% 5% +1% +5% +1%
Resistance Range E24 E24/E96 E24 E24/E96 E24 E24/E96 E24 E24/E96 E24 E24/E96
Jumper
10
1.5Q
220
3.30Q
47 Q
6.8 Q
10Q
15Q
22 Q
330
47 Q
68 Q
100 Q
150 Q
220 Q
330 Q
470 Q
680 Q
1kQ
1.5 kQ
2.2 kQ
3.3kQ
4.7 kQ
6.8 kQ
10 kQ
15 kQ
22 kQ
33 kQ
47 kQ
68 kQ
100 kQ
150 kQ
220 kQ
330 kQ
470 kQ
680 kQ
1MQ
1.5 MQ
2.2 MQ
3.3 MQ
4.7 MQ
6.8 MQ
10 MQ
15 MQ

22 MQ
Remark 1.Zero Ohm Jumper<0.05 Ohm 2.22M to 100M Ohm is on request
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R-Chip General purpose thin film 0201-2512

Product Selection Table

General purpose thin film / RJ series

Tolerance

1%

Temperature
Coefficient of
Resistance

+-50 ppm/°C

Size: inch (mm)

0201 (0603)

0402 (1005)

0603 (1608)

0805 (2012)

1206 (3216)

1210 (3225)

2010 (5025)

2512 (6432)

Power
P<sub>70</sub>

1/20W

1/16W

1/16W

1/10W

1/8W

1/4W

12W

3/4W

E24/E96

E24/E96

E24/E96

E24/E96

E24/E96

E24/E96

E24/E96

E24/E96

Resistance Range

10
1.50Q
220
330
4.7Q
6.8 Q
10 Q
15Q
22 Q
330
47 Q
68 Q
100 Q
150 Q
220 Q
330 Q
470 Q
680 Q
1kQ
1.5kQ
2.2kQ
3.3kQ
4.7 kQ
6.8 kQ
10 kQ
15 kQ
22 kQ
33 kQ
47 kQ
68 kQ
100 kQ
150 kQ
220 kQ
330 kQ
470 kQ
680 kQ
1 MQ
1.5 MQ

Remark
Note: Value in "Resistance" means the minimum one.

Note: Resistance E192; special value on request
Note: Products with lead free terminations meet RoHS requirements.(Non of the forbidden materials are used in products / production) The Pb-glass contained in electrodes , resistor element and

glass is exempted by RoHS.

Generated: Sat Dec 09 01:43:09 GMT+08:00 2006; Source: www.yageo.com
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Phycomp Resistor chips

|[General purpose

[High precision - high stability

[Low ohmic

Arrays
SMD current sensors
[Network

Application specific

Attenuator

General purpose, 0201 - 0805
General purpose, 1206 - 2512

High precision - high stability, 0402 - 0603
High precision - high stability, 0805 - 1210

Low ohmic, 0402 - 1206
Low ohmic, 2010 - 2512

Arrays, convex and concave
Current Sensors - Low TCR
Network

NiAu terminations, 0603 and 1206
Surge/Fusible

High voltage, 0805 - 2512
Trimmable, 0603 - 1206

Attenuator

Phicomp p FERROXCUBE VITROHM
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