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All products in this catalog comply with the RoHS Directive.

The RoHS Directive is “the Directive (2011/65/EU) on the Restriction of the Use of Certain

Hazardous Substances in Electrical and Electronic Equipment “ and its revisions.
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Panasonic

/A\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.

e 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 Cl,, HoS, NHz, SO,, 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 Cl,, H>S, NHs, SO,, 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.

01 Sep.2014



Panasonic Thick Film Chip Resistors

Thick Film Chip Resistors : : . o = 182

Type: ERJ XG, 1G, 2G, 3G, 6G,
8G, 14,12,12Z, 1T
2 [0z [ 10?2

® Small size and lightweight
® High reliability
Metal glaze thick film resistive element and three layers of electrodes
® Compatible with placement machines
Taping packaging available
® Suitable for both reflow and flow soldering
® Reference Standards
IEC 60115-8, JIS C 5201-8, EIAJ RC-2134B
® AEC-Q200 qualified (Exemption ERJXG)
® RoHS compliant

W As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

® ERJXGN, 1GN, 2GE, 3GE, 6GE, 8GE, 14, 12, 12Z, 1T Type, £5 %

€] (¢ [ (&) o] [e] () 3] (3] o) (2] v
| N I ] T

Product Code Size, Power Rating Marking Resistance Tolerance Packagingl Methods
Thick Film Code [ Inch | Power R. || Code Marking Code | Tolerance Code Packaging ___|PartNo.
Chip Resistors || xGN [01005| 0.031 W y | Value Marking on J +5% v 5&22282585%” Taping
1GN [ 0201 [ 0.05W black side 0 Jumper DIIPCS 1R xGN
2GE | 0402 | 0.1W || #Nil | No marking U mgf;sieod O%’grrl)echTaplng
3GE | 0603 01W L :
- Pressed Carrier Tapin
6GE | 0805 | 0.125 W Resistance Value C |2 v pitch. 15000 pos. |ERJIGN
8GE | 1206 0.25W The first two digits are significant figures of resistance and - -
14 | 1210 0.5W the third one denotes number of zeros following. X :U”Che,d %aqr(l)egggplng
12 | 1812 | 075W Decimal Point is expressed by R as 4.7 = 4R7. mm pitch, 10,000 pcs. ERJ2GE
127 | 2010 | 075w || Jumper is expressed by ROO. y |Punched Carrier Taping
1T | 2512 W 2 mm pitch, 20,000 pcs.
v Punched Carrier Taping Egje’gg
4 mm pitch, 5,000 pes. 6
% When omitted, the rest of the P/N factors shall be moved up respectively. ERJ8GE
(Only XGN, 1GN, 2GE type)
y » Embossed Carrier Taping Egjlg

4 mm pitch, 5,000 pcs.
U ERJ12Z

Embossed Carrier Taping
4 mm pitch, 4,000 pcs.

ERJ1T

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. 06 Nov. 2017
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Panasonic Thick Film Chip Resistors
Dimensions in mm (not to scale)

L
a
Protective coating W
Alumina substrate Electrode (Inner) t
b

Dimensions (mm i
Part No. 1 W a ( )b t (I\S;s(s)ggeggcf:))
ERJXG | 0.407°% | 0.207% | 0.10%% | 0.10*°* | 0.183*%* | 0.04
(Eézfxggs) ERJ1G | 0.60% | 0.30°® | 0.10°°% | 0.15*°% | 0.23% |  0.15
ERJ2G | 1.00°% | 0.50*® | 0.20°°" | 0.25**® | 0.35*® | 08
ERJ3G | 1.60°" | 0.80'64 | 0.80°7* | 0.30*°"° | 0.45"° 2
ERJ6G | 2.00% | 1.25°"° | 0.40*°% | 0.40*** | 0.60**" 4

ERJ8G | 3.208% | 1.60'8% | 0.50*** | 0.50*°* | 0.60*°" 10

ERJ14 3.20°% | 2.50*°%° | 0.50*°*° | 0.50**° | 0.60**"° 16

Thick film
resistive element Electrode (Outer) ERJ12 45022 | 300202 | 05022 | 05022 | 0.60%1° o7

ERJ12Z | 5.00°°% | 2.50*°*° | 0.60** | 0.60*°* | 0.60**" 27

ERJ1T 6.40*°% | 3.20*°*° | 0.65*°* | 0.60*°*° | 0.60**" 45

[For Resistor]

i1 @ i i ' '

Part No. Power RatTg Limiting Ele(qw)ent Maximum ngload Resistance| Resistance TCR Category AEC-Q200
e &) at 70 °C \oltage Voltage Tolerance Range (x10°°C) Temperature Range Grade
(W) V) (V) (%) Q) (°C)

. <100 -10010 +600

oos | 0081 15 30 +5  [4.7t0 1M (E24)| 100101000 £300 | -55 to +125 -

100 < - £200

ERJIG 0.05 25 50 +5 | 1to 10M (E24) 5510 +125 | Grade 1
(0201) : =

ERa 0.1 50 100 +5 | 1to 10M (E24) 5510 +155 | Grade 0
ERISG 0.1 75 150 5 | 1to10M (E24) | <[S5E 00 | -55t0+155 | GradeO
FRSS | 0.125 150 200 +5 | 1to 10M (E24) -551t0 +155 | Grade 0
FRSG | 025 200 400 5 |[1to1oM (E24) | 19510 ™ML 55140 1155 | Grade 0
Gy 05 200 400 +5 | 1to 10M (E24) -55t0 +155 | Grade 0
BRI | 075 200 500 5 |[1to1om(E24) | TMB< | 55104155 | Grade O
Eoa? | 075 200 500 +5  |1to 10M (E24) -551t0 +155 | Grade 0
By 1 200 500 +5  |1to 1M (E24) -55t0 +155 | Grade 0

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=V\Power Rating x Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) x RCWV or Maximum Overload Voltage listed above, whichever less.
(3) Use it on the condition that the case temperature is below the upper category temperature.

[For Jumper] : Power Derating Curve

Part No. Rated Current |Maximum Overload Current For resistors operated in ambient temperatures above
(inch size) (A) (A) 70 °C, power rating shall be derated in accordance

ERJXG (01005) 05 ) with the figure below.

ERJ1G (0201) '

ERJ2G_(0402) 65 eC oeC

ERJ3G (0603) ! 2 00 N TR G®

ERJ6G (0805) =8 NN 12122, 1T

ERJ8G (1206) goop N\ i i

ERJ14 (1210) 540k -

ERJ12_(1812) 2 4 geop R c,\c\ \NB

ERJ12Z (2010) 060 4020 0 20 40 60 &0 100 120 140 760 160

ERJ1T (2512) Ambient Temperature (°C)

(1) Overload test current

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. 06 Nov. 2017
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Panasonic Thick Film Chip Resistors

Perfomance

Performance Requirements

Test Iltem : Test Conditions
Resistor type Jumper type
Resistance Within Specified 50m Q orless |20 °C
Tolerance
T.C.R. W'”‘? gpgc'f'ed 50m Q or less | +25 °C/+155 °C (ERIXG, ERJ1G : +25 °C/+125 °C)
Overload +2% 50m Q or less Rated Voltage x 2.5, 5

Jumper type : Max. Overload Current, 5 s

Resistance to Soldering Heat +1% 50m Qorless [270°C, 10s
Rapid Change of -55°C (30min.) / +155 °C (ERJXG, ERJ1G : +125 °C) (30min.),

+1% 50m Q or less

Temperature 100 cycles
E'gh Temperature +1% 50m Q or less | +155 °C (ERIXG, ERJ1G : +125 °C) , 1000 h
xposure
Damp Heat, Steady State +1% 50m Q or less |60 °C, 90% to 95 %RH, 1000 h
e - 60 °C, 90% to 95 %RH, Rated Voltage (Jumper type: Rated Current),
0,
Load Life in Humidity +3% 50m Q or less 1.5'h ON/0.5 h OFF cycle, 1000 h
o o 70 °C, Rated Voltage(Jumper type: Rated Current),
Endurance at 70 °C +3% 50m Q or less 1.5 h ON/0.5 h OFF cycle, 1000 h

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. 06 Nov. 2017
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Panasonic Precision Thick Film Chip Resistors

Precision Thick Film Chip Resistors _ T

Type: ERJ XG, 1G

ERJ 1R, 2R, 3R, 6R
ERJ 3E, 6E, 8E, 14,12, 1T = m 1 m

® Small size and lightweight
® High reliability
Metal glaze thick film resistive element and three layers of electrodes
® Compatible with placement machines
Taping packaging available
® Suitable for both reflow and flow soldering
® | ow Resistance Tolerance
ERJXG, 1G, 2R, 3E, 6E, 8E, 14, 12, 1T Type : =1 %
ERJ1R, 2R, 3R, 6R Type : +0.5 %
® Reference Standards
IEC 60115-8, JIS C 5201-8, EIAJ RC-2134B
©® AEC-Q200 qualified (Exemption ERJXG, ERJ1R)
® RoHS compliant

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

® ERJ1IR, 2R, 3R, 6R Type, +0.5 %

7 8 9 10 Ia 12

E@@@Em@@@

Product Code Size, Power Rating T.C.R. Marking Resistance Tolerance Packaging Methods
Thick Film Code | Inch |Power R.| |Code TC.R. Code Tolerance Code Packaging Part No.
Chip Resistors 1R |0201| 0.05 W H +50x10°/°C (1R, 2R) D +0.5 % c Pressed Carrier Taping ERJIR
2R [0402]0.063 W B +50%x10°/°C (3R, 6R) 2 mm pitch, 15,000 pcs.
3R |0603| 0.1W K | +100x10°/°C (2R) | Punched Carrier Taping ERJ2R
6R |0805 01W E +100%x10°/°C (3R, 6R) 2 mm pitch, 10,000 pcs.
Punched Carrier Taping | ERJ3R
V' | 4 mm pitch, 5,000 pcs. | ERJER

Resistance Value

The first three digits are significant figures of resistance
and the last one denotes number of zeros following.
Example: 1002 —10k Q

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. 08 Nov. 2017
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Panasonic

Precision Thick Film Chip Resistors

® ERJXGN, 1GN, 2RC, 2RK, 3EK, 6EN, 8EN, 14N, 12N, 12S, 1TN Type, +1%

) (8] [ [s] [&) (8] () [4] [o] [o] [2] []

—

Protective coating

Alumina substrate

Thick film
resistive element

Electrode (Inner)

Electrode (Outer)

Electrode
(Between)

Product Code Size, Power Rating Resistance Tolerance Packaging Methods
Thick Film Code | Inch | Power R. Code | Tolerance Code Packaging Part No.
Chip Resistors XGN [01005] 0.031W F +1% y|Pressed Carrier Taping
1GN_| 0201 | 0.05W WBP2, 20000 pes. | o v
2RC | 0402 0.1W Embossed Carrier Taping
2RK | 0402 | 01w U |waP1, 40,000 pes.
3EK | 0603 0.1W Resistance Value c Pressed Carrier Taping ERJ1GN
6EN | 0805 | 0.125 W The first three digits are significant figures 2mm pitch, 15,000 pes.
8EN 1206 0.256 W of resistance and the last one denotes X Punched Carrier Taping | ERJ2RC
14N 1210 05W number of zeros following. 2 mm pitch, 10,000 pcs.| ERJ2RK
Decimal point is expressed by "R".
12N | 1812 0.75 W ' .| ERJ3EK
. Punched Carrier Taping
Example : 1002 — 10k Q
128 2010 075 W xamp - v 4 mm pitch, 5,000 pcs. Egjﬁgm
1IN | 2512 W 8
Embossed Carrier Taping Egjlgm
U 4 mm pitch, 5,000 pcs. ERJ12S
Embossed Carrier Taping
4 mm pitch, 4,000 pcs. ERJTTN

L

Dimensions in mm (not to scale)

Part No. Dimensions (mm) Mass (Weight)
L W a b t [g/1000pcs ]
ERJXG 0.407°% | 0.207°% [ 0.10°% | 0.10*°® | 0.13*°%|  0.04
ERJ1G, 1R| 0.60°°% | 0.30°°® | 0.10*°* | 0.15*°% | 0.23*°® |  0.15
ERJ2RO | 1.00°°% | 0.50*°® | 0.20*°™ | 0.25°°% | 0.35°%° 0.8
ERJSRL) | 1.60°°"° | 0.80%8& | 0.30°% | 0.30°"° | 0,45 | 2
ERJORT! | 2002 | 1.25°" | 0.40°% | 0.40°* | 0.60°" 4
ERJSEN | 3.20%3% | 1.60°0% | 0.50*°*° | 0.50°*° | 0.60*""° 10
ERJ14N | 3.20°°% | 2.50°°% | 0.50*°* | 0.50*°* | 0.60*""° 16
ERJ12N | 4.50°°% | 3.20°°* | 0.50*°* | 0.50*°*° | 0.60*°"° 27
ERJ12S | 5.00°% | 2.50°°% | 0.60"°* | 0.60°°% | 0.60*""° 27
ERJITN | 6.407°% | 3.20°°% | 0.65"°% | 0.60°°% | 0.60*""° 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.
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Panasonic Precision Thick Film Chip Resistors

<+0.5 %>
penne, Poeoat o wqoga ] e [ e [ oo oo amo
(W) V) V) (%) Q) (°C)

5)%}';"' 0.05 15 30 +0.5 (g‘é fgg'\g) +50 5510 +125 -
('50%22?” 0.063 50 100 05 | (@080 | =80 5510 +155 | Grade 0
ERJZRK | ng3 50 100 +0.5 Y +100 55t0+155 | Grade 0
(0402) (E24, E96)

(EOF(;%%?B 0.1 50 100 +0.5 1(%%}1? gggf +50 5510 +155 | Grade 0
g‘g%%’;E 0.1 50 100 +0.5 128%?%;& +100 55t0 +155 | Grade 0
(EoFéé?;TB 0.1 150 200 05 | (BN E0r +50 55t0 +155 | Grade 0
(EOFSL(J)%I)RE 0.1 150 200 +0.5 1(1(%%%%2;1& +100 -55t0 +1565 | GradeO

<x1 %>

e Pt oo noga Restre] esemes | oy T ctioy Lo o

(W) V) (V) (%) () (°C)

TS oo | 5 | w | e | B [er ] e |
oo | 008 25 50 +1 B34 1ES,\)/|€(>3)) £200 | -5510+125 | Grade 1
(50%22?0 0.1 50 100 1 (I;thygégg) ~100to +600| 5510 +155 | Grade 0
sy | O 50 100 +1 o by | #100 | -85t0+155 | Gradeo
ooy | O 75 150 +1 o by | #100 | -85t0+155 | GradeO
o0gy | 0125 150 200 +1 £22 550 | *100 | 65104155 | Gradeo
Gaoe | 025 200 400 s | (Da9 e | #100 | -8510+155 | GradeO
ot |05 200 400 +1 o by | #100 | -5510+155 | GradeO
Gora | 078 200 500 +1 o by | %100 | -85t0+155 | Gradeo
(52%“1’(1)‘)23 0.75 200 500 1 é%f E19'\é') £100 | -55t0+155 | Grade 0
(522‘1”2;“ 1 200 500 1 (TE%}” E19'\é') £100 | -55t0+155 | Grade 0

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating x Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) x RCWV or Maximum Overload Voltage listed above, whichever less.
(3) Please contact us when you need a type with a resistance of less than 10 Q.

(4) Use it on the condition that the case temperature is below the upper category temperature.

Power Derating Curve -55°C 70°C
For resistors operated in ambient temperatures above 100
70 °C, power rating shall be derated in accordance 5 80 ‘ \N
with the figure on the right. < ! \\ | 2R 3R, 6R,
T 60 N 3E, 6E, 8E, -
S ! \ 14,12, 1T
5 40 \
g ! XG, 1G, 1R \
o 20H \ S
oL 2o} NP
60 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. 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. 08 Nov. 2017
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Panasonic Precision Thick Film Chip Resistors

Perfomance
® ERJ1R, 2R, 3R, 6R Type, £0.5%(D)
Test Item Perfqrmance Test Conditions
Requirements
Resistance Within Specified 20 °C
Tolerance
Within Specified o o

T.C.R. TCR +25 °C/+125 °C

Overload +2% Rated Voltage X 2.5,5 s

Resistance to Soldering Heat +1% 270°C, 10 s

Rapid Change of +1% 55 °C (30min.) / +155 °C (ERJ1R : +125 °C) (30min.), 100 cycles
Temperature

High Temperature £1% +155 °C (ERJTR : +125 °C) , 1000 h

Exposure

Damp Heat, Steady State +1% 60 °C, 90% to 95 %RH, 1000 h

. . +2% 60 °C, 90% to 95 %RH, Rated Voltage,
Load Life in Humidity ERJTR: 3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C ERJT&?%;S% 70 °C, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

® ERJXGN, 1GN, 2RC, 2RK, 3EK, 6EN, 8EN, 14N, 12N, 125, 1TN Type, +1%(F)

Test ltem Perfqrmance Test Conditions
Requirements
Resistance Within Specified 20 °C
Tolerance
T.C.R. W'““? (S:peRC'f'ed +25 °C/+155 °C (ERJXG, ERJ1G : +25 °C/+125 °C)
Overload +2% Rated Voltage X 2.5, 5 s
Resistance to Soldering Heat +1% 270°C, 10 s
Rapid Change of 1o 55 °C (30min.) / +155 °C (ERJXG, ERJ1G : +125 °C) (30min.),
Temperature = 100 cycles
High Temperature +1% +155 °C (ERJXG, ERJ1G : +125 °C) , 1000 h
Exposure
Damp Heat, Steady State +1% 60 °C, 90% to 95 %RH, 1000 h
. . +2% 60 °C, 90% to 95 %RH, Rated Voltage,
Load Life in Humidity ERJXG, ERJ1G: 3% [1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C ERUXG. 2% - .30, |70°C. Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

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. 08 Nov. 2017
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Panasonic  Metal Film (Thin Film) Chip Resistors, High Reliability Type

Metal Film (Thin Film) Chip Resistors,
High Reliability Type

Type: ERA 1A, 2A, 3A, 6A, 8A
| Features |

® High reliability

Stable at high temperature and humidity

(85 °C 85 %RH rated load, Category temperature range : =55 °C to +155 °C)
Small resistance tolerance and Temperature Coefficient of Resistance

Low current noise, excellent linearity

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

® High accuracy
® High performance
® Reference Standard
® AEC-Q200 qualified
® RoHS compliant

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

® F24 Series
1 2 3 4 5 6 7 8 9 10 11
| | — T T ]
|
Product Code Size, Power Rating Temperature Coefficient Resistance Tolerance Packaging Methods
Metal Film Code | Inch [Power Rating | | Code T.C.R. Code | Tolerance Code Packaging Part No.
Chip Resistors 1A | 0201 0.05 W R +10%x10°%°C w +0.05 % Pressed Carrier Taping
C | 2mm pitch, 15000 pcs. | EFATA
2A | 0402| 0.063W P | #15x10°°C B +0.1 % 5 hpd e pes.
5 unched Carrier Taping
3A | 0603 0.1W E +25x10°/°C C +0.25 % X 2 mm pitch, 10000 pcs. ERA2A
6A | 0805 0.125 W H +50x10°°/°C D +0.5 % Punched CartierTapi ERA3ZA
7 unched CarrierTaping
8A | 1206 0.25 W K +100x107°/°C Vv 4 mm pitch, 5000 pcs. Egﬁgﬁ

® £96 Series and other Resistance values

Resistance Value

Consist of three figures for E24 series resistance value.
The first two digits are significant figures of resistance
and the third one denotes number of zeros following.
(example) 102 : 1k Q

1 2 3 4 5 6 7 8 9 10 11 12
’ | [— C ] —
I
Product Code Size, Power Rating Temperature Coefficient | | Resistance Tolerance Packaging Methods
Metal Film Code | Inch | Power Rating | | Code T.C.R. Code | Tolerance Code Packaging Part No.
Chip Resistors 1A | 0201 0.05 W R +10x10°%/°C w +0.05 % Pressed Carrier Taping
C | 2mm pitch, 15000 ERATA
2A | 0402 | 0.063W P | +15x10°°C B +0.1 % 5 mmhpldCCY — pcs.
/0 o unched Carrier Taping
3A | 0603 0.1W E +25x10°/°C C +0.25 % X 2 mm pitch, 10000 pes. ERA2A
6A | 0805 0.125 W H +50%x10°/°C D +0.5 % bunched CarrierTap ERA3A
Y unched CarrierTaping
8A [ 1206 0.25 W K +100x10°%/°C v 4 mm pitch, 5000 pcs, Egﬁgﬁ
Resistance Value
Consist of four figures for E96 series resistance value.
The first three digits are significant figures of resistance
and the fourth one denotes number of zeros following.
(example) 1051 : 1.05k Q
note : Duplicated resistance values as E24 series part
numbers shall follow E24 part numbers.
(apply three digit resistance value)
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. 10 Feb. 2016
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Panasonic  Metal Film (Thin Film) Chip Resistors, High Reliability Type

Construction Dimensions in mm (not to scale)

L
) . o
Protective coating Electrode (Inner)
Alumina substrate w
t
Electrode S Zb
(Between)
Part No. Dimensions (mm) Mass (Weight)

(inch size) L W a b t [9/1000pcs ]
ERA1A (0201) [0.60*°%%|0.30*%%%|0.15*°%°[0.15*0%°| 0.23*"% 0.14
ERA2A (0402) [1.00*°"°[0.50*88]|0.15**°| 0.25*01°] 0.35**% 0.6

High reliabilit ERABA (0603) |1.60°7°]0.80°°|0.30°7]0.30°°0.457 7| _ 2
metalfim Electrode (Outer) ERAGA anosz 2.00°%[1.257[0.40°%[0.40°%[050°°| 4
ERABA (1206) |3.20°7| 1.60°8%|0.50°%0.650°%]0.60°°| _8

Power Rating |Limiting Element|  Maximum Resistance Resistance Category
(iziﬁ ’s\:gé) at85°C | Voltage" |Overload Voltage® Fzggtlajil(;' Tolerance (x:bqé?"'c) Range®" Temperature Range
(W) (V) (V) (%) Q) (°C)
ERA1AEB +0.1
. ERATAEC 2095 +25 100 to 10k (E24, E96)
0.05 25 50 ERA1ARC| +0.25
0201
( ) ERA1ARB 201 +10 100 to 10k (E24, E96)
ERATARW| +0.05 1k to 10k (E24, E96)
ERAPAKD| 205 S700 | 10 to 464 (E24, £96)
ERA2AED +0.5
ERA2AEC +0.25 +25 47 to 100k (E24, E96)
ERA2A ERA2AEB +0.1
(0402) | 0% > 1% [ERA2APC 2025 +15 |20010 47k (E24, E96)
ERA2APB +0.1 - '
ERA2ARC| +0.25
ERACARD 0.1 +10 200 to 47k (E24, E96)
ERA3AHD +0.5 +50 10 to 46.4 (E24, E96)
ERA3AED +0.5
ERASAEC| +0.25 +25 47 to 330k (E24, E96)
ERA3AEB +0.1
ERA3A
0.1 75 150 ERA3APC| +0.25
0603
( ) ERAZAPB 201 +15 470 to 100k (E24, E96)
ERA3ARC| =+0.25
ERA3ARB| 0.1 £10 | 1k to 100k (E24, E9p)| 2210 *+195
ERA3SARW| +0.05
ERAGAHD +0.5 +50 10 to 46.4 (E24, E96)
ERAGAED +0.5
ERAGBAEC +0.25 +25 47 1o 1M (E24, E96)
ERAGA ERAGAEB +0.1
0.125 100 200 ERAGAPC +0.25
(0805) ERAGAPE 0.1 +15 470 to 100k (E24, E96)
ERAGARC| +0.25
ERAGBARB +0.1 +10 1k to 100k (E24, E96)
ERABARW| +0.05
ERA8AHD +0.5 +50 10 to 46.4 (E24, E96)
ERABAED +0.5
ERABAEC| +0.25 +25 47 to 1M (E24, E96)
ERABAEB +0.1
ERABA
0.25 150 300 ERABAPC| +0.25
1206
(1206) AT +15 | 470 to 100k (E24, E96)
ERABARC| +0.25
ERABARB +0.1 +10 1k to 100k (E24, E96)
ERA8ARW| +0.05

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VRated Power x Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload (Short-time Overload) Test Voltage (SOTV) shall be determined from SOTV=2.5 x RCWV or max. Overload Voltage listed above whichever less.
(8) E192 series resistance values are also available. Please contact us for details.

(4) Duplicated resistance values between E96, E192 and E24 series shall follow E24 Part Numbers. (apply three digit resistance value)

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. 10 Feb. 2016
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Panasonic  Metal Film (Thin Film) Chip Resistors, High Reliability Type

Power Derating Curve 10528C 85°C
For resistors operated in ambient temperatures above = 3 3
85 °C, power rating shall be derated in accordance 35 80 ! !
with the figure on the right. g 60r N
g Ol TN
e 2or 155 °C [N\

0
-60 -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. 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. 10 Feb. 2016
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Panasonic Thick Film Chip Resistors / Low Resistance Type

Thick Film Chip Resistors / Low Resistance Type

Type: ERJ 2LW, 3LW, 6LW
2BW, 3BW, 6BW, - . om m
8BW, 6CW, 8CW o ..
ERJ 2B, 3B, 6D, 6B, 8B, s m @ ] E
14B,3R,6R,8R, 14R, = = m
12R. 122, 1TR 2 B Ex El
ERJ L03, L06, L08, L14,
L12, L1D, L1W

® Current Sensing resistor
® Small size and lightweight
® Realize both low-resistance & High-precision by original thick film resistive element & special electrode structure
® Suitable for both reflow and flow soldering
® Realize High-power by double-sided resistive elements structure that aimed
to suppress temperature rising : ERJ2LW, 3LW, 6LW, 2BW, 3BW, 6BW, 8BW, 6CW, 8CW
® | ow TCR : £75x10%/°C (ERJ6CW, 8CW)
® | ow Resistance Value : Thick film resistors available from 5m Q (ERJ3LW, 6LW)
® Reference Standards : IEC 60115-8, JIS C 5201-8, JEITA RC-2144
® AEC-Q200 qualified
® RoHS compliant

W As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

® ERJ2LW, 3LW, 6LW, 2BW, 3BW, 6BW, 8BW, 6CW, 8CW
<High power (double-sided resistive elements structure) type>

4 6 B9 ) 0

Product Code | [Code| Inch  |Power Rating| Resistance Value | |Resistance Tolerance Resistance Value Packaging Methods

Thick Film 2LW [ 0402 02W 10m Q Code| Tolerance || Shown by 4 digits or letters. | |[Code Packaging Part No.

Chip Resistors | | 3LwW 0603 0.25 W 5m Q,10m Q D + 0.5 %% || (Ex)R047:0.047 Q=47m Q Pressed Carrier Taping |ERJ2LW
6LW | 0805 05W | 56,7,89m0 F 1% X | 2 mm pitch, 10,000 pes. |ERJ2BW
2BW | 0402 0.25W [47m O to 100m O G + 29 ERJ3LW
3BW 0603 0.33W_[20m Q to 100m Q J +5% ERJBLW
6BW | 0805 0.5W |[10m Q to 100m Q * Ploase refer fo the ratind table y Punched Carrier Taping | ERJ3BW
8BW | 1206 1W_110m Qto100m@f *F =T Ll tolera%ce 4 mm pitch, 5,000 pcs. EEﬂSEVV
6CW 0805 0.5W [10mQto 30m Q ERJGCW
8CW | 1206 1W_ |10mQto 50m Q ERJSCW

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. 15 Feb. 2018
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Panasonic Thick Film Chip Resistors / Low Resistance Type

® ERJ2BS/2BQ, 3BS/3BQ, 6BS/6BQ, 8BS/8BQ, 14BS/14BQ, 6D, 3R, 6R, 8R, 14R, 12R, 127, 1TR
<High power type/Standard type>

4 W 6

Product Code Size, Power Rating Resistance Value Resistance Tolerance Packaging Methods
Thick Film Type Inch Power R. Code| Res. Value Code| Tolerance Code Packaging Part No.
Chip Resistors 2B | 0402 | 0.166 W S (01010020 D | +05%* x| Punched Carrier Taping | .,
3B | 0603 0.25 W Q [02201t09.1 Q% F +1% 2 mm pitch, 10,000 pcs.
3R | 0603 0.1W %2B:022Q101.00Q G £2% ] , ERJ3B/3R
6D | 0805 05W J +5% v Zﬂ%hgi‘f C%aglg(r)(’)l’appér;g ERJ6D/6B/6R
6B | 0805 0.33W % Please refer to the - " |ERJ8B/8R
6R | 0805 0120 W ;:tsips?at:l(?;igloerr?nece Emb d Carrier Tapi ERJ148/14R
mbossed Carrier Taping
8B | 1206 05W pialidedbnluad 4 mm pitch, 5,000 pes. | ERV12R
8R | 1206 0.25 W e — U ERJ12Z
14B | 1210 05W Shown by 3 digits or letters. Embossed Carrier Taping |0 |11
14R 1210 0.25 W Only when it is D (E24,E96) 4 mm pitch, 4,000 pcs.
or F (E96), shown by
12R 1812 05W 4 digits or letters.
127 2010 0.5W (Ex.) R22:0.22Q
1TR 2512 1w R102:0.102 Q
® FRJLOG, LO6, LO8, L14, L12, L1D, L1W <Low TCR type>
1 2 3 4 5 6 7 8 9 10 i 12
el (/][] [o] [) [o) [x] o] [s] [of [m] [u]
\ | \ | \ | | \ H
Product Code Size, Power Rating Code Res. Value Resistance Tolerance Packaging Methods
Thick Film Type | Inch | Power R. Std. o o o % | | Code | Tolerance Code Packaging Part No.
Chip Resist: 20m Q, 22m , 33m Q, 219
D TESPOI8 ] | LOS 10603 | 02W || K | 550G 47m 0 50m O, F =1% Punched Carrier Taping | - °C0%
LO6 |[0805| 0.25W 100m Q J +5% \Y 4 mm bitch. 5.000 bes ERJLO6
08 [1206]| 033W | | U | 20m Q to 100m OF pricn, 5509 PCS- | EryLos
L14 [1210| 0.33W %k LO3, L06, LO8 : 47m Q to 100m Q . . ERJL14
T2 Tis12 Sew L1D, L1W : 40m € to 100m © Embossed Carrier Taping ERJL12
L1D [2010] 05W A g |AmmPpiteh, 5.000pes. | pqy 1p
L1 [ 2512 W Resistance Value - -
Shown by 3 digits or letters. Embossed Carrier Taping ERJLAW
(Ex.) 50M:50m Q, 10 C:100m Q 4 mm pitch, 3,000 pcs.
<High power (double-sided resistive elements structure) type>
Power Rating®| Resistance Resistance Category
PR NG at70°C | Tolerance Range LG, Temperature Range | AEC-0200
(inch size) (W) (%) () (x107°/°C) (°C) Grade
ERJ2LW (0402) 0.2 +1, +2, +5 10m 0 to 500 -55t0 +125 | Grade 1
5m 0 to 700 -551t0 +125
ERJ3LW (0603 0.25 +1, £2, +5 Grade 1
( ) 10m 0 to 300 -551t0 +125
ERJBLW (0805) 0.5 +1, £2, +5 5,6,7,8,9m 0 to 300 -5510 +125 | Grade 1
ERJ2BW (0402)| 0.25 +1,+2, +5 | 47m to 100m (E24) +300 5510 +155 | Grade 0
20mQ<R< 39mQ: +250
ERJ3BW (0603) 0.33 +1, £2, +5 20m to 100m (E24) 30m 0 <R< 100m Q.+ +150 -551t0 +155 | Grade O
10mQ<R< 15m € : +£300
ERJ6BW (0805) 0.5 +1, +2, +5 10m to 100m (E24) 15m Q <R < 100m Q. £200 -55t0 +155 | Grade O
10mQ<R< 20mQ: +200
ERJBBW (1206) 1 +1, 22, +5 10m to 100m (E24) | 20mQ<R< 47mQ:+150 | -5510 +155 Grade 0
47m Q<R <100m Q: +100
ERJBCW (0805) 0.5 +05, 1,22, #¢5| 10m to 30m (E24) +75 -5510 +125 | Grade 1
ERJBCW (1206) 1 +1, £2, +5 10m to 50m (E24) +75 -551t0 +125 | Grade 1

(1) Please contact us when resistors of irregular series are needed.

(2) Use it on the condition that the case temperature is below the upper category temperature.
- Rated Continuous Working Voltage (RCWV) shall be determined from RCWV = V Power Rating X Resistance Values.
- Overload Test Voltage (OTV) shall be determined from OTV = Specified Magnification (refer to performance) x RCWV.

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. 15 Feb. 2018
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Panasonic Thick Film Chip Resistors / Low Resistance Type

<High power type>
Power Rating ® | Resistance © Resistance Category
(iFr: %rr: Zligé) at 70 °C Tolerance Range (Xﬂ'g_'ﬁF/‘;C) Temperature Range AEgr-a%iOO

W) (%) (%)) (°C)
ERJ2BS (0402) 0.10 to 0.20 (E24) +300 j
ERJ2BQ (0402) 0.166 +1, +2, +5 022 1o 10 (E24) 2950 55to +155 Grade 0
ERJ3BS (0603) 0.10 to 0.20 (E24) +300

0.25 +1, 22, £5 | 0.22 to 0.91 (E24) - -551to0 +155 Grade 0
ERJSBQ  (0603) 10 to 91 (E24) +200
ERJ6DS (0805) +0.5, +1, 0.10 to 0.20 (E24, E96) +150
ERJ6DQ _(0805) 05 +2 +5 [022 to 91 (E24 E96) 100 -5510+155 | Grade 0
ERJ6BS (0805) 0.10 10 0.20 (E24) 1050

0.33 +1, 22, +5 | 022 to 0.91 (E24) - -55to +155 Grade 0
ERJEBQ  (0805) 10 to 91 (E24) +200
ERJ8BS (1206) 0.10 to 0.20 (E24) +950

0.5 +1,42 45 [0.22 1o 0.91 (E24) * 5510 +155 Grade 0
ERJBBQ  (1206) 10 t0 91 (E24) +200
ERJ14BS (1210) 0.10 1o 0.20 (E24) 1200

0.5 +1, £2 +5 | 0.22 to 0.91 (E24) - -551to0 +155 Grade 0
ERJ14BQ (1210) 10 to 9.1 (E24) +100

(1) Please contact us when resistors of irregular series are needed.

(2) Use it on the condition that the case temperature is below the upper category temperature.

(3) E96 series also have 0.5 %, 1 % line-up.

- Rated Continuous Working Voltage (RCWV) shall be determined from RCWV = \/Power Rating x Resistance Values.
- Overload Test Voltage (OTV) shall be determined from OTV = Specified Magnification (refer to performance) x RCWV.

<Standard type>

Power Rating ®| Resistance Resistance @ Category
(iPn?:rf: ,;licz)é) at 70 °C Tolerance Range (xﬁ'ng/{éc) Temperature Range AE&;%@OO
(W) (%) (0) (°C)

ERJ3RS (0603) 0.10 to 0.20 (E24) +300
0.1 +1, 22, £5 | 0.22 to 0.91 (E24) B -55t0 +155 Grade 0

ERJ3RQ  (0603) 1.0 to 9.1 (E24) +200

ERJB6RS (0805) 0.10 to 0.20 (E24) +950
0.125 +1,£2, 5 0.22 to 0.91 (E24) B -55to0 +155 Grade 0

ERJGRQ  (0805) 1.0 to 9.1 (E24) +200

ERJBRS (1206) 0.10 to 0.20 (E24) +950
0.25 +1, £2, +5 0.22 to 0.91 (E24) B -55to0 +155 Grade 0

ERJBRQ  (1206) 1.0 to 9.1 (E24) +200

ERJ14RS (1210) 0.10 to 0.20 (E24) +900
0.25 +1, 22, +5 | 0.22 to 0.91 (E24) B -55to0 +155 Grade 0

ERJ14RQ (1210) 1.0 to 9.1 (E24) +100

ERJ12RS (1812) 0.10 to 0.20 (E24) +200
0.5 +1, 22, £5 | 0.22 to 0.91 (E24) B -55t0 +155 Grade 0

ERJ12RQ (1812) 1.0 to 9.1 (E24) +100

ERJ12ZS (2010) 0.10 to 0.20 (E24) +200
0.5 +1,£2, 5 0.22 to 0.91 (E24) B -55to0 +155 Grade 0

ERJ122Q (2010) 1.0 to 9.1 (E24) +100

ERJ1TRS (2512) 0.10 to 0.20 (E24) +200
1 +1, 22, +5 | 0.22 to 091 (E24) B -55to +155 Grade 0

ERJ1TRQ (2512) 1.0 to 9.1 (E24) +100

(1) Please contact us when resistors of irregular series are needed.

(2) Use it on the condition that the case temperature is below the upper category temperature.
- Rated Continuous Working Voltage (RCWV) shall be determined from RCWV = \/Power Rating X Resistance Values.
- Overload Test Voltage (OTV) shall be determined from OTV = Specified Magnification (refer to performance) X RCWV.

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. 15 Feb. 2018
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Panasonic Thick Film Chip Resistors / Low Resistance Type

<Low TCR type>

Power Rating | Resistance Resistance Category )
(iliqir; zlicz)é) at (7V(\)/)OC Tol?g/(e)l)me R?Qn)ge (x—qlg"GF/i"C) Temperz(azlér)e Range AE(gra%zeOO
ERJLO3 (0603) 0.2 +1, 5 47m to 100m +200 -55t0 +125 Grade 1
ERJLO6 (0805) 0.25 +1, 5 47m to 100m +100 -55t0 +125 Grade 1
ERJLO8 (1206) 0.33 +1, 5 47m to 100m +100 -55to0 +125 Grade 1
ERJL14 (1210) 0.33 +1, +5 20m to 100m -551t0 +125 Grade 1
ERJL12 (1812) 0.5 +1, 5 20m to 100m R <47m Q: £300 -55t0 +125 Grade 1
ERJL1D (2010) 0.5 +1, £5 40m to 100m R>47m Q: +100 -55t0 +125 Grade 1
ERJLIW (2512) 1 +1, 5 40m to 100m -55t0 +125 Grade 1

(1) Standard R.V. : 20m Q, 22m Q, 33m Q, 39m Q, 47m Q, 50m Q, 100m Q, Custom R.V. : Each 1m Q within upper range.
(2) Use it on the condition that the case temperature is below the upper category temperature.

- Rated Continuous Working Voltage (RCWV) shall be determined from RCWV = \/Power Rating X Resistance Values.

- Overload Test Voltage (OTV) shall be determined from OTV = Specified Magnification (refer to performance) X RCWV.

Construction Power Derating Curve

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

Protective coating -55°C

Electrode (Inner) 100 1+ 70 ‘°C
Alumina ¥ | ‘\
Electrode . ! AN
substrate (Between) 0:0/ 80 : : \
2 60 ‘ \
@
o ! ! \
— I ! \
3 4on ;
S ol ! \ 155 °C
Thick film : ; o —
resistive element Electrode (Outer) | | 125‘0 \ \‘

0
-60 -40 =20 0 20 40 60 80 100 120 140 160 180
Ambient Temperature (°C)

Dimensions in mm (not to scale)

Dimensions (mm) Mass(Weight) Dimensions (mm) Mass(Weight)
PartNo. — W 5 b T [g/1000pcs] FENINS | = W 5 5 T [g/1000pcs]
. 502842 | 0.25 25 A4 . .20* .60* .00* .00* 65*
ERJ2LW | 1.00*°" | 0.5078 | 0.25*%"% | 0.25*°™ | 0.40*%° 0.8 ERJBBW | 3.20%°% | 1.60%°2° | 1.00=02° | 1.00*0% | 0.65*1° 13
ERJ2BW | 1.00°" | 0.50°66 | 0.24**"° | 0.24%°" | 0.35"" | 0.8 (ERJSCWQ) 3002020 | 1602020 | 1 102020 | 11002 | 9500 | 13
10to 16m : : : : :

ERJ2BS +0.10 0.10 0.10 0.10 0.05
—F—F—  1.007 0.50%0s | 0.20" 0.27* 0.35" 0.8 ERJBCW +0.20 £0.20 +0.20 +0.20 40.10
ERJ2BQ (18 0 50m )| 320 1.60 0.60 0.60 0.65 13
ESRJ%W 1.60%215 | 0.8020-15 | 0.50=020 | 0 502020 | 0.5520.10 3 ERJ8R
" . . . . .
:EHJSL)W ERJSB 3.20'8% | 1.6078% | 0.50%°% | 0.50*°%° | 0.60*°° 10
(10m Q) 160:015 0.80*0'5 O.40io 20 O.4Oi020 0.55¢010 3 ERJLOS
ERJ3BW ERJ14R
ERJ3R ERJ14B 3.00:020 | 2 52020 | () 5020 | () 5020 | o G010 16
ERJ3B | 1.60:%" | 0.80'848 | 0.30:0% | 0.30*" | 0.45*01° 2 ERJL14
ERJLO3 ERJ12R

+0.20 +0.20 +0.20 +0.20 +0.10
ERJGLW 20002 | {.05:020 | ) g3+020 | 0 g3=020 | 0 702010 5 —ERJL12 4.50 3.20 0.50 0.50 0.60 27
ERJ6BW | 2.00:0% | 1.25%020 | 0 55020 | 0.55:020 | 065010 6 - - - + -
CReGw ERl32 |5.00°% | 2507 0,60 | 0.60°°% | 060" | 27
10 1 Q O'Goio 0 O'Goio 20 +0.20 +0.20 +0.20 +0.20 +0.10
(1000 18M D)), 1 ioz0 | 4 gge00 0.65:010 6 ERJITR |6.40 3.20 0.65 0.60 0.60 45
5?%63%:]\/9) 0.452020 |  45:020 ERJLIW | 6.40°% | 3.20°%° | 0.65°°%° | 1.30°°%" | 1.10*°"° 79
ERJ6D 2.0020% | 1.25%010 | 0402020 | 0,550 | 060010 5
ERJ6R
ERJ6B 2.0020% | 1.25:010 | 040202 | 0.40:0%° | 06000 5
ERJLO6

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. 15 Feb. 2018
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Panasonic Thick Film Chip Resistors / Low Resistance Type

Performance

® ERJ2LW, 3LW, 6LW, 2BW, 3BW, 6BW, 8BW, 6CW, 8CW
<High power (double-sided resistive elements structure) type>

Test Item Perfgrmance Test Conditions
Requirements
Resistance Within Specified 20 °C
Tolerance
Within Specified o o
T.C.R. TCR +25°C/+125 °C
Rated Voltage X 2.0, 5 s
Overload +2% ERJBLW : X 1.77,5s
ERJBBW (R>0.05Q): x 1.77,5s

Resistance to Soldering Heat +1% 270°C, 10s
Rapid Change of +1% -55°C (80 min.) / +155 °C (ERJ*%LW, ERJ:%kCW : +125 °C) (30 min.),
Temperature ERJ2LW : +2% 100 cycles
High Temperature Exposure +1% +155 °C (ERJ*LW, ERJ*:CW : +125 °C), 1000 h
Damp Heat, Steady State +1% 60 °C, 90% to 95%RH, 1000 h

o - 60 °C, 90% to 95%RH, Rated Voltage

o, ’ ’ ’

Load Life in Humidity +3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

® ERJ2BS/2BQ, 3BS/3BQ, 6BS/6BQ, 8BS/8BQ,

<High power type/Standard type>

14BS/14BQ, 6D, 3R, 6R, 8R, 14R, 12R, 12Z, 1TR

Test Item Perfo_rmance Test Conditions
Requirements
Resistance Within Specified 20 °C
Tolerance
Within Specified o o
T.C.R. TCR +25°C/+125 °C
Overload +2% Rated Voltage x 2.5 (ERJ6D : X 1.77),5s
Resistance to Soldering Heat +1% 270°C, 10s
?ap'd Change of +1% —55°C (30 min.) / +155 °C (30 min.), 100 cycles
emperature
High Temperature Exposure +1% +155 °C, 1000 h
Damp Heat, Steady State +1% 60 °C, 90% to 95%RH, 1000 h
o - 60 °C, 90% to 95%RH, Rated Voltage
o : ) ,
Load Life in Humidity 3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

® ERJLO3, LO6, LO8, L14, L12, L1D, L1W <Low TCR type>

Test Iltem Perfo_rmance Test Conditions
Requirements
Resistance Within Specified 20 °C
Tolerance
Within Specified o o

T.C.R. TCR +25°C/+125 °C
Overload +2% Rated Voltage X 2.5,5 s
Resistance to Soldering Heat +1% 270°C, 10 s
Rapid Change of +1% 55 °C (30 min.) / +125 °C (30 min.), 100 cycles
Temperature
High Temperature Exposure +1% +125 °C, 1000 h
Damp Heat, Steady State +1% 60 °C, 90% to 95%RH, 1000 h

. - 60 °C, 90% to 95%RH, Rated Voltage

) ’ ) 3

Load Life in Humidity 3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

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 Current Sensing Resistors, Metal Plate Type

Current Sensing Resistors,
Metal Plate Type

Type: ERJ MS4, MS6, MB1

® |deal for current sensing solution

® Small case size with high power

® Metal plate bonding technology. Excellent long term stability

® Outer Resin with high heat dissipation. Wide temperature range (-65 °C to +170 °C)
® AEC-Q200 qualified

® RoHS compliant

® |SO9001, ISO/TS16949 certified

W As for Packaging Methods, Soldering Conditions and Safety Precautions,
Please see Data Files

t+ 2 8 4 5 66 7 8 9 10 11 12
el 8] [o] ] [s] [o] [s] [F] [2] [w] [0 [u]
| | — ———  —

Product Code Type Code Resistance Tolerance Resistance Value Packaging Methods
Metal Plate Code|Inch size| Electrode type | |Code | Tolerance | | Shown by 3 digits or Code Packaging Part No.
Chip Resistors S4S | 2512 Standard F +1 % letters.Decimal point Embossed Carrier Taping ERJMS4
S4H | 2512 Narrow is expressed by M as 4 mm pitch, 2,000 pcs.
S6S | 2526 Standard 2.0m Q=2MO, U Emboss_ed Carrier Taping ERJMS6
B1S| 1020 | Standard 0.5m Q=M50, 8 mm pitch, 1,000 pos.
10.0m Q=10M Embossed Carrier Taping ERJMB1
4 mm pitch, 3,000 pcs.
Part No Power Rating Resistance Resistance TCR Category Terminal temp.
(inch sizé) at 70 °C Range Tolerance (><1.0*.5/°.C) Temperature Range|  upper limit
(W) (mQ) (%) (°C) (°C)
E'(:‘QJS'\Q'%“S 3 1,2,3,4 Fiat +75 6510 +170 130
ERJMS4H 3 5,6 F+1 +75 —-651to +170 130
(2512) 2 7,8,9, 10 Foxd +75 -65to +170 100
Ef‘z"s'\ggfs 5 05, 1,2 Fist +75 6510 +170 130
ElaJOngg;s 2 1,2,3,4,5 Foad +75 6510 +170 130
%k Please contact us when resistors of irregular series are needed.
Power Derating Curve 120
If the terminal temperature of the resistor is more than 100 | =62C 100°C | 130°C
terminal temperature upper limit value of the rated 5 \ \
table, please reduce the rated power according to the I 80
Power Derating Curve shown in the figure on the right. 8 60 ! )\‘ \
3 e
5 ERJMS4H i \\
<Supplementeds T 40 (7 to 10m Q) ; \
In the case of the temperature measurement of the terminal portion of = ! ! \\
the resistor, Please perform under the following conditions. 20 ! ! \\1 70 °C
1) Tarminal temperature measurement, please apply the temperature of 0 1 1
the ftﬂgher of either the left or right electrode upper surface of the -80 _40 0 40 80 120 160 200
resistor. ) N
2) Please measure the temperature of the resistor in the land pattern Terminal Temperature (°C)

printed of circuit board and plan to use by real conditions.

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. 04 Oct. 2016
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Panasonic Current Sensing Resistors, Metal Plate Type

Protective Film

Surface Treatment (Ni/Sn)

Electrode (Metal)

Resistive Element (Metal Plate)

Dimensions in mm (not to scale), Recommended Land Pattern
® ERIMS4S/ERJMS4H ® ERJMS6S ® ERJMB1S

Land Pattern

Part No. Dimension (mm) Recommended Land Pattern (mm) Mass (Weight)
(inch size) L W A t a b c (g/1000 pcs.)
EF&’{%S 6.40£0.25 | 3.20£0.25 | 2.20£0.25 | 1.20+0.15 27 3.4 2.0 120
EF&’:S;H 6.40+0.25 | 3.200.25 | 1.25:0.25 | 1.20+0.15 17 3.4 40 115
E'?é’gg_%?s 6.40+0.25 | 6.80+0.25 | 2.20+0.25 | 1.20+0.15 27 7.0 2.0 260
E'(q;’(%%;s 055:0.25 | 500025 | 0.68%% | 090:0.15 | 1.15 5.5 11 40

Typical Temperature dependence of electrical resistance Long-term stability

— 1 . 1

® 2 ERJMS4SF2MOU 140 °C Storage
[0} [0}

§ 0.5 § 0.5

@ ko)

é 0 &"3 0

G S

2 05 © -05

C C

8 @

o - 5 -

-80-60-40-20 0 20 40 60 80 100 120 140 160 180 0 2000 4000 6000 8000
Temperature (°C) Test Time (hrs)

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. 04 Oct. 2016
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Panasonic Current Sensing Resistors, Metal Plate Type

Maximum pulse energy respectively pulse power for continuous operation

Referance Data
Condition : Room Temperature, OFF : 10 s, 1000 cycle, Wave form : Square
Change of Resistance=+1 %

® ERIMS4 type
1000 == 100
= = — 222
100 10
TERJMS4S 1m Q ===
= 10 1 ===aliy
o) TERJMS4H 5m O =—— z £
5 —— == g
[0} = —
S 1 — 0.1 2
3 = L
3
o
0.1 ERJMS4H 10m QO 001
0.001
= — = = —
0.0001
0 1 10
Pulse width (s)
® ERJMSG type
10000 — — I I 100
[ERJMS6S 0.5m O = — = — ===
1000 ERJMS6S 1m O — ——— LI [l
= 100 1
3 = = j — = /;\
= ] ERJM Q o ] =
w 10 = 0.1 g
3 = ‘ = = £2 €
2 — === === ===
0.01 ul ] ] 0.0001
0.0001 0.001 0.01 01 1
Pulse width (s)
® ERJMB1 type
1000 — — —= 100
: = = =
100 10
10 1
< == =i == = —
o =
S == B
LD 1 [ ERIMB1S 1m O | — 01 %
9 e = — === o
3
o
0.1 =—==c = ‘ =— ERJMBIS5m QO E =001
—— =T ERJMB1S 3m Q =
0.01 : 0.001
0.001 0.0001
0.0001 0.001 0.01 0.1 1 10

Pulse width (s)

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. 04 Oct. 2016
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Panasonic Current Sensing Resistors, Metal Plate Type

Performance (AEC-Q200)

® ERJMS4, ERJMS6 type

Test Iltem Test Condition Specification Typical value
Thermal Shock —-55 °C/155 °C, 1000cycles 1% 0.20 %
Overload 3 X Rated Power, 5 sec +0.5 % 0.10 %
Solderability 245 °C, 3 sec > 95% coverage | > 95% coverage
Resistance to Solvents MIL-STD-202 method 215, 2.1a, 2.1d No damage No damage
Low Temperature Storage and Operation |  —65 °C, 24 h +0.5 % 0.03 %
Resistance to Soldering Heat | MIL-STD-202 method 210 (260 °C, 10s) +0.5 % 0.10 %
Moisture Resistance MIL-STD-202 method 106 +0.5% 0.10 %
Shock MIL-STD-202 method 213-A +0.5 % 0.10 %
Vibration, High Frequency 10 to 2000 (Hz) +0.5 % 0.05 %
Life 70 °C, Rated Power, 2000 h +1 % 0.30 %
Storage Life at Elevated Temperature | 170 °C, 2000 h +1 % 0.30 %
High Temperature Characteristics | 140 °C, 2000 h +0.5 % 0.05 %
Frequency Characteristics Inductance <5nH <2nH

® ERJMB1 type

Test Iltem Test Condition Specification Typical value
Thermal Shock -55 °C/155 °C, 1000cycles +1 % 0.30 %
Overload 2.5 X Rated Power, 5 sec +1 % 0.30 %
Solderability 245 °C, 3 sec > 95% coverage | > 95% coverage
Resistance to Solvents MIL-STD-202 method 215, 2.1a, 2.1d No damage No damage
Low Temperature Storage and Operation |  —65 °C, 24 h +0.5 % 0.03 %
Resistance to Soldering Heat | MIL-STD-202 method 210 (260 °C, 10s) +0.5 % 0.10 %
Moisture Resistance MIL-STD-202 method 106 +0.5 % 0.10 %
Shock MIL-STD-202 method 213-A +0.5 % 0.10 %
Vibration, High Frequency 10 to 2000 (Hz) +0.5 % 0.05 %
Life 70 °C, Rated Power, 2000 h +1 % 0.30 %
Storage Life at Elevated Temperature | 170 °C, 2000 h +1 % 0.30 %
High Temperature Characteristics| 140 °C, 2000 h +0.5 % 0.05 %
Frequency Characteristics Inductance <5nH <2nH
® ERUJMS4HF5MOU ® ERJMS6SF2MOU ® ERJMB1SF3MOU
100 100 80
90 90 A 70 y
80 // 3 80 // O 60 /
70 < 70 / < / ]
® 60 / é 60 / & 50 <
L , v T -
0% 50 / z 2 50 /| - ’ 2 40 / P
i 40 / Lz - é 40 // z g 30 / /, .
% 5 /.- g 5 N .- 8 i
20 s 2 20 ,/ 1 L 20 /’ -
10 / - 10 /’ 4 10 7 Ad
olZ olZ 0
0 1 2 3 0 1 2 3 4 5 1 2
B (W) Power (W) Power (W)
® <Bics)2dn|:g;al - FR-4 (t1.6mm) Resistor GlD Solderng
@-=--- Copper Thickness : 70 um, Two layer PWB
Land
Sense terminal
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. 04 Oct. 2016
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Panasonic Current Sensing Resistors, Metal Plate Type

Current Sensing Resistors,
Metal Plate Type

Type: ERJM1W Bl H

® | ow resistance values and high precision (1 mQ to 20 m{})
® Stable resistance not influenced by measurement position
® High heat emission

® | ow profile, strong body

® |[nductance less than 1.0 nH for the metal plate structure

® RoHS compliant

W As for Packaging Methods, Soldering Conditions and Safety Precautions,
Please see Data Files

] [a] [] [w] [x] [w] [s] [F] [s] [m] [o] [u]
— T T T -

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

Thick Film Code | Inch | Power R. S | General type Code | Tolerance Code Packaging

Chip Resistors | [ mM1w [2512| 1w T | Wide terminal type F +1% U Embossed Carrier Taping
J +5% 4 mm pitch, 3,000 pcs.

Resistance Value
Shown by 3 digits or letters.
Decimal point is expressed by M as 3 mQ=3M0, 10 mQ=10M

. . Category
Part No. |Power Rating Standard Resistance T.CR. -
(inch size) | at 70 °C (W) |Resistance (m@)| Tolerance (%) (x10°/°C) UEMPEFEE | Ciaitpeeitieries
Range (°C)
ERIMIWS 3 4 +350 You should use the
(2512) ] 5,6, 10, 15, 20 Eoal 45 +100 55 t0 +170 aluminum substrate
ERJM1WT 1,15 T 350+100 when the added
(2512) 23 4 100450 wattage exceeds 0.5 W.

%k Please contact the factory for other values and the range

Power Derating Curve 120
For resistors operated in ambient temperatures above
70 °C, power rating shall be derated in accordance 100 70°CN
with the figure on the right. £ 5
o \
()
o
§ 60 AN
&‘B 40 \\
20 N
155°C  N\J70°C

0
-55 -40 0 40 80 120 160 200

Ambient Temperature (°C)

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. 08 Oct. 2014
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Panasonic Current Sensing Resistors, Metal Plate Type

Dimensions in mm (not to scale)
a
1 ]+
L ‘

=
Terminal; Plated Metal
| 1t
Resistive Body; Alloy Plate
Part No Dimensions (mm)

Protective coating; Resin . -
Type (inchsize) | L W T g | Vess(Veit)
[g/1000 pes)

S Type| ERIMIWS g .02 1.002%| 70

(2512)
ERJM1WT 3l20¢0 25 0.801030
T Type (2512) 6.40%040 21000 90

Recommended Land Pattern
® An example of a land pattern

a

2

Wiring pattern
(copper trace)

Land pattern

Dimensions (mm)
Solder resist Part No. a b c
/ ERJM1WS 2.1 3.4 4.2
c ERJM1WT 3.1 3.4 2.2

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. 08 Oct. 2014
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Panasonic Current Sensing Resistors, Metal Foil Type

Current Sensing Resistors,
Metal Foil Type

Type: ERJ MFBA

® Suitable for current sensing for smartphones and other small devices

® Unique metal foil process achieved high power and low temperature coefficient
® RoHS compliant

® |SO9001 certified

B As for Packaging Methods, Soldering Conditions and Safety Precautions,
Please see Data Files

+....2 3 4 5 6 7 8 9 10 1 12
] [r] [o] (] [F] [e] [a] [¢] [1] [o] [m] [x]
| ‘ | | e

[
Product Code Size, Power Rating Resistance Tolerance Resistance Value Packaging Methods
Metal Foil Code| Inch |Power R| | Code [Tolerance| | Shown by 3 digits or letters. Code Packaging
Chip Resistors BA | 0402 | 0.33W F +1% Decimal point is expressed X Punched Carrier Taping
by Mas 5M0=5m Q 2 mm pitch, 10,000 pcs.
10M=10m Q
Part No. Power R?gng ReRS|stanfe F_%l_e|3|stanoe TCR. : Categorlyz/{
(inch size) at 70 ange olerance (x106/°C) emperature Range
[}
(W) (mQ) (%) (°C)
ERJMFBA .
(0402) 0.33 5,10, 20 F.+1 +150 -5510 +125

% Use it on the condition that the case temperature is below 125 °C.
Power Derating Curve 120 I I I
If the ambient temperature of the resistor is more than 100 |222C 70°C
ambient temperature upper limit value of the rated \
table, please reduce the rated power according to the 5 80
Power Derating Curve shown in the figure on the right. g 60 !

o | \

g 40 ; N\

o ‘

o ; \

20 ‘ N\ 125 °C
‘ N

0 .
60 -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. 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. 00 Jan. 2018
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Panasonic Current Sensing Resistors, Metal Foil Type

Construction, Dimensions in mm (not to scale)

@)

L
Name
(M Resistive element
(2) Base material
(3) Protective Resin
(4) Electrode (Inner)
(5) | Electrode (Between)
(6) Electrode (Outer)
BN Dimension (mm) Mass (Weight)
' L W A t (9/1000 pcs.)
ERJMFBA 1.00+0.10 0.55+0.10 0.25+0.10 0.30+0.10 0.73
Recommended Land Pattern, Sense terminal-Layout
| a b ) a
e = | o
Recommended Land Pattern (mm)
Part No.
a b ©
Sense terminal Land ERJMFBA 040 050 050
Test Iltem Test Condition Specification Typical value
Thermal Shock -55°C/125 °C, 5 cycles +2 % 0.20 %
Overload 3 x Rated Power, 5 sec +2 % 0.20 %
Solderability 245 °C, 3 sec > 95% coverage | > 95% coverage
Resistance to Solvents MIL-STD-202 method 215, 2.1a, 2.1d No damage No damage
Low Temperature Storage and Operation |  —65 °C, 24 h +1% 0.10 %
Resistance to Soldering Heat | MIL-STD-202 method 210 (260 °C, 10 s) +1 % 0.10 %
Moisture Resistance MIL-STD-202 method 106 +1 % 0.10 %
Shock MIL-STD-202 method 213-A +1 % 0.10 %
Vibration, High Frequency 10 to 2000 (Hz) +1 % 0.10 %
Life 70 °C, Rated Power, 1000 h +3 % 0.30 %
Storage Life at Elevated Temperature | 125 °C, 1000 h +1 % 0.10 %
Frequency Characteristics Inductance <5nH <2nH

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 High Power Chip Resistors / Wide Terminal Type

High Power Chip Resistors /
Wide Terminal Type

Type: ERJ A1, B1, B2, B3
| Features

® High solder-joint reliability by wide terminal construction

® Excellent heat dissipation characteristics by wide terminal construction
® AEC-Q200 qualified

® RoHS compliant

Recommended Applications

® Automotive electronic circuits including ECUs (Electrical control unit), anti-lock breaking systems and air-bag systems
® Current sensing for power supply circuits in a variety of equipment

W As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

N R B HEE

[
Product Code Size, Power Rating Resistance Value Region| | Resistance Tolerance Packaging Methods
Thick Film Code| Inch | Power R. A 10 Q<R F +1% Code Packaging Part No.
Chip Resistors A1 [1225| 1.33W B|0220<R<100Q G £2% Punched Carrier Tapin ERJB2
v ping
1w, C|001Q<R<0.220 J +5% 4 mm pitch, 5,000 pcs. ERJB3
B1 | 1020 (R <21V\(/) Q) D [0.005 Q<R <0.010Q Embossed Carrier Taping ERJB1
— 4 mm pitch, 5,000 pcs.
0.75 W, - u - -
B2 | 0612 ( 1W ) Resistance Value Embossed Carrier Taping ERJA
R<100Q Shown by 3 digits or letters. Only when it is impossible, 4 mm pitch, 4,000 pes.
0.33 W, shown by 4 digits or letters.
B3 | 0508 ( 0.5W ) (Ex.) 102 : 1.0k Q RO1 :0.01Q =10mQ
R<1Q 4R7:47Q RO15:0.0150 = 15m O

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. 07 Oct. 2017
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Panasonic High Power Chip Resistors / Wide Terminal Type

Power | Limiting [Maximum . g Category
Part No.| Rating® | Element | Overload RTglsésr;annCoee Res;sr:ar;ce T.CR. Temperature | AEC-Q200
(inchsize)| at 70 °C | Voltage™ | Voltage® (%) (Q? (x10°%/°C) Range Grade
(W) v) (V) ° “C)
ERJAT +1 100m to 10k (E24) +100
1.33 200 400 R<100m Q : +350 -551t0 +155| Grade O
(1225) +2, #5 [10m to 10k (E24) 100mQ <R 2200
R< 22m () : £350
22m () <R< 47mQ : 200
ERJB1| 1 00 | 400 1 |10 10 10k (E24) | 71 <R<100m 0 © 2150 66 10 +155| Grade
(1020) [2(R<10 Q) 100mQ <R +100 [T OF race
£2,+5 [10mto 10k (E24) | 5 o A< 2210 =30
R< 22m () : 010 +300
22m Q) <R< 47m Q : 010 +200
+1 10m to 1M (E24) 47m ) <R<100m ) : 0to +150
100m @ <R<220m ) : 0to +100
ERJB2 0.75 220mQ <R - +100
200 400 -55to0 +155| Grade 0
(0612) |1(R<100) =2 |10m to 1M (E24) R< 22m Q) 1010 +300 i '
22m ) <R< 47m Q : 010 +200
5 5m, 6m, 7m, 8m, 9m, | 47/mQ <R<100m( :0to +150
+ 100m Q <R<220m Q : 0 to +200
10m 10 1M (E24) | 5m0 < : £200
R< 47mQ : 010 +300
+1 20m to 10 (E24) 4m <R< 10 :0t0+200
ERJB3 0.33 10 <R - +100
1 2 - 1
©s08) 05R<1q)| 0 00 R 7m0 010 #3000 10 *155| GradeO
+2, 5 |20mto 10 (E24) 4mQ <R< 10 :0t0+200
10 <R :+200

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating X Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) x RCWV or Maximum Overload Voltage listed above, whichever less.
(3) Use it on the condition that the case temperature is below the upper category temperature.

Construction (Example : ERJA1 type)

Power Derating Curve

resistive element

Electrode (Outer)
Alumina substrate

Electrode (Inner) Electrode (Between)

For resistors operated in ambient temperatures above

70 °C, power rating shall be derated in accordance
with the figure below.
100 F—
s 1-55 °C 70 °c;\\
S 8onm 1
3 [N
S 60 j N
8 | |
L wr
e | |
20
: : NS5 °C
oL .
60 -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. 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 High Power Chip Resistors / Wide Terminal Type

Dimensions in mm (not to scale)
ERJA1 type ERJB2 type
04D Ay B (R< 10m Q) 10mQ<R<1l\/|Q)
o
—
i - [}
T T
A2 | of
MMM ____E -
}
o]
FAUAAA
Mass (Weight) [1000 pcs.] : 40 g Mass (Weight) [1000 pcs.] : 11 g
Dimensions L W T A B Dimensions (mm)| L W T a b
(mm) |3.20+0.20(6.40+0.20|0.55+0.10{0.70+0.20{0.45+0.20 5m ) <R<10m Q 0.65+0.15 0.30+0.20
—_————— 0.30£0.20
DimensoneAs B, P oD C 10m  <R<220m Q[1.60+0.15/3.20£0.20 0554015 050£0.20
(mm) [0.70+0.20[1.25+0.15[1.27+0.10[0.3072 19| 0.4 min. 220m Q) <R< MO 0.25+0.20
ERJB1 type ERJBS3 type
W ‘ T
i S
E F
_ T -
T4
@ I
i o
g =
o
Mass (Weight) [1000 pcs.] : 27 g Mass (Weight) [1000 pcs.] : 4.8 g
Dimensions L W T a b Dimensions L W T a b
(mm) [2.50+0.20{5.00+0.20{0.55+0.20{0.25+0.20{0.90+0.20 (mm) [1.25+0.10{2.00+0.15|0.50+0.10{0.25+0.20{0.40+0.20

Circuit Configuration

ERJB3 type

ERJAT1 type ERJB1 type

ERJB2 type
< Less than 10m Q > < Low resistance zone > < High resistance zone >
IEEN] JE3 F

07 Oct. 2017

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 High Power Chip Resistors / Wide Terminal Type

Perfomance

Test Iltem Perfqrmance Test Conditions
Requirements
Resistance Within Specified 20 °C
Tolerance
Within Specified o o

T.C.R. TCR +25 °C/+125 °C

ERJA1, ERJB1 (R > 10), ERUB3 (R > 1) - Rated Voltage X 2.5,5s
Overload +2% ERJB2 (R > 10) - Rated Voltage X 2.2,5s

ERJB1 (R < 10), ERJB2 (R < 10), ERJB3 (R < 1) : Rated Voltage X 2.0, 5 s
Resistance to Soldering Heat +1% 270°C, 10 s
Rapid Change of +2% .55 °C (30min.) / +125 °C (30min.), 1000 cycles
Temperature
High Temperature 1% +155 °C, 1000 h
Exposure
Damp Heat, Steady State +1% 60 °C, 90% to 95 %RH, 1000 h
Load Life in Humidity +3% 60 °C, 90% to 95 %RH, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

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. 07 Oct. 2017
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Panasonic

High Precision Thick Film Chip Resistors

High Precision
Thick Film Chip Resistors

Type: ERJ PB3, PB6
| Features |

® Achieve the resistance tolerance +0.1 % with high reliability metal glaze thick film resistor
® Guarantee the temperature coefficient of Resistance +50x107%/°C in high resistance range up to 1M Q

® Suitable for both reflow and flow soldering

® High power ---0.20 W : 0603 inch / 1608 mm size (ERJPB3)
0.25 W : 0805 inch / 2012 mm size (ERJPB6)

® Reference Standards--- IEC 60115-8, JIS C 5201-8, EIAJ RC-2134B

® AEC-Q200 qualified
® RoHS compliant

W As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,

Please see Data Files

Explanation of Part Numbers
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Product Code Size, Power Rating | | Resistance Tolerance Resistance Value Packaging Methods
Thick Film Code] Inch [Power R.| |Code|Tolerance| | The first three digits are significant figures of Code Packaging Part No.
Chip Resistors| | pB3|0603| 0.20 W B | £0.1% | | resistance and the last one denotes number of y |Punched Carrier Taping | ERJPB3
PB6 [0805] 0.25 W D | +059% zeros following. 4 mm pitch, 5,000 pcs. | ERJPB6
Example : 5110 — 511 Q
: 1003 — 100k Q
Construction Dimensions in mm (not to scale)
Protective coating Electrode (Inner) L
a
Alumi
umina substrate W
l
Electrode L
(Between) L L
b
Part No. Dimensions (mm) Mass (Weight)
(inch size) L W a b t [g/1000pcs ]
ik fim Foa0s, | 1607 | 0.808i | 0.15:43 | 0.250° [0.450° | 2
resistive element Electrode (Outer) E(B;OPsB)G 200202 | 1.95:010 | 052020 | g 402020 | g o010 4
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. 00 Feb. 2016
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Panasonic

High Precision Thick Film Chip Resistors

. @| Limiting Maximum . .
Part No. Pogf;%ai'gg Eleme% Overloa(czj) I?T((e)lselsr’;r;cee Res;:zgce TCR. TeCrr?é%?gtrgre
inch size Voltage Voltage x107/°C .
(nehsize) 1wy o a0 %) (@ (x10°°0) | Range ()
iy 0.20 150 200 08 | (o4 eso) +50 5510 +155
E('gggg)e 0.25 150 200 Ry (2E0204t0E;'(\3/') +50 5510 +155

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=\/Power Rating x Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload (Short-time Overload) Test Voltage (SOTV) shall be determined from SOTV=2.5 x RCWV or max. Overload Voltage listed above whichever less.
(3) Use it on the condition that the case temperature is below 155 °C.

Power Derating Curve

For resistors operated in ambient temperatures above
70 °C, power rating shall be derated in accordance with

the figure on the right.

Rated Load (%)

100 == ‘
155 °C 70 Dc;\\
80 | \
60 |- j
a | 3
ool ‘
or ! &5‘5 °C

0
-60 -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. 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 Anti-Surge Thick Film Chip Resistors

Anti-Surge Thick Film Chip Resistors
Type: ERJ PA2, P03, PA3, P06, P08, P14 = = @ @

® £SD surge characteristics superior to standard metal film resistors
® High reliability
Metal glaze thick film resistive element and three layers of electrodes

® Suitable for both reflow and flow soldering

® High power ---0.20 W : 0402 inch / 1005 mm size (ERJPA2), 0603 inch / 1608 mm size (ERJPO3)
0.25 W : 0603 inch / 1608 mm size (ERJPA3)
0.50 W : 0805 inch / 2012 mm size (ERJP06), 1210 inch / 3225 mm size (ERJP14)
0.66 W : 1206 inch / 3216 mm size (ERJP08)

® Reference Standards:-- IEC 60115-8, JIS C 5201-8, EIAJ RC-2134B

® AEC-Q200 qualified

® RoHS compliant

W As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files
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Product Code Size, Power Rating| | Resistance Tolerance Resistance Value Packaging Methods

Thick Film Code] Inch |Power R.| |Code|Tolerance| | The first two or three digits are significant figures | |Code Packaging Part No.
Chip Resistors| | PA2 |0402| 0.20 W D | +0.5%| | of resistance and the third or 4th one denotes x |Punched Carrier Taping | 2 jon 5
P03 |0603| 0.20 W F +1% number of zeros following. 2 mm pitch, 10,000 pcs.
Three digit type (+5 %), ERJPO3
PA3 [0603| 0.25 W +59 . .
P06 10805 0.50 W - £5% four digit type (1 %, +0.5 %) v Punched Carrier Taping | ERJPA3
: Example: 222—2.2k ), 1002—10k Q 4 mm pitch, 5,000 pcs. ERJPO6
P08 |1206| 0.66 W ERJPO8
P14 {1210] 0.50 W Embossed Carrier Taping
U |4 mm pitch, 5,000 pcs. | ERJP14
Construction Dimensions in mm (not to scale)
L
a
Protective coating Electrode (Inner) W
Alumina substrate l |
t
b
Electrode
Between Dimensions (mm i
( ) Part No. (mm) Mass (Weight)
L w a b t [9/1000pcs ]

ERJPA2 | 1.00%°% | 0.50*% | 0.20*" | 0.25*0% | 0.35*0% 0.8

ERJPO3 | 1.60*%" | 0.80%3¢2 | 0.157318 | 0.30=%1° | 0.45%0:1° 2

ERJPA3 | 1.60*%™ | 0.80*3. | 0.15%%15 | 0.25*010 | 0.450-10 2
Thick film Electrode (Outer) ERJP06 | 2.00%%%° | 1.25%010 | 0,250 | 0.40*°2° | 0.60*""° 4
resistive element +0.05 +0.05

ERJP08 | 3.20%2 | 1.60%075 | 0.40%02° | 0.50%%° | 0.60**'° 10

ERJP14 | 3.20°% | 2.50°0%° | 0.35:°% | 0.50°% [ 0.60°°° | 16

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. 11 Nov. 2017
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Panasonic

Anti-Surge Thick Film Chip Resistors

Power Limitin Maximum - ]
PartNo. | Raing® | Element | Overload | Resistance | Resistance TCR. Category | AEc.qQ200
(inchsize)| at70°C | Voltage | Voltage® | T0l€rance Range (x10°pC) | Temperature | "5 oo
(W) (V) V) (%) Q) Range (°C)

+0.5, +1 |10t01M (E24,E96 +100

ERJPAZ | 4 5 50 100 (E24, E%0) 5510 +155 | Grade 0
(0402) +5 10t0 1M (E24) +200
+05 |10t 1M (F24 E96) +150

E(g{élgg)s 0.20 150 200 =1 |10t 1M (E24 E%) +200 5510 +155 | Grade 0

R<100) :-15010 4400

5 A T
205, +1 |10001M (E24,E9% +100

ERJPAS | o5 150 200 (E24, E%0) 5510 +155 | Grade 0
(0603) +5 110 1.5M (E24) +200
05,21 |10 (E24,E96) |, 2P0

E(gggg)e 050 400 600 A<l 0040 | ~55t0 +155 | Grade 0
+5 11033M(E24) | 00¢ Re) -0
BOR )
205, +1 |1001M (24, E96) +100

ERJPO8 | 166 500 1000 Tl o] ~55to +155 | Grade 0
(12086) +5 1010M (E24) | 0cn o
+0.5, +1 |10t 1M (E24, E96) +100

ERJP14 0.50 200 400 R<00 -0+ | —55 to +155 Grade 0
(1210) +5 TotM (B24)  lyuocn o

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=\Power Rating x Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) X RCWV or Maximum Overload Voltage listed above, whichever less.
(3) Use it on the condition that the case temperature is below the upper category temperature.

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

the figure on the right.

sk When the temperature of ERJP14 is 155 °C or less, the
derating start temperature can be changed to 125 °C. (See
the dotted line)

55 °C 70 °C

100 —

o ; ;\\ 1125 °C
< 80p ‘ "~ ERJ P0G,
2 | ! \\ v pos
T 60 |- ‘ N y
© | | N
3 0l ! \\('.

3 1 ERJPA2, P03 \"

o ! P03+ S

5 50l PA3, P14 \:
| | 155 °C

oL .
-60 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. 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

Anti-Surge Thick Film Chip Resistors

ESD Characteristic

il

R=0 Q(< 1.5k Q)/150 Q(> 1.5k Q)

|
-|- Co1s50pF | |SaMPle

0402 inch size

(E=x1kV

0603, 0805, 1206, 1210 inch size : E=+3k V

Anti-Surge Thick Film Chip Resistors(ERJP Type)
Thick Film Chip Resistors(ERJ Type)

59 ERJPA2 (0402 inch /1005 mm size) 50 ERJPO3, PA3 (0603 inch /1608 mm size)
° T T o T
e 0% ERJPA2 o 0% ERJPA3
3= A N e R -7 G 3 <
28 5% SRS =T o8 5% E - ERJPO3 — |
¢ 8 -10% g3 -10% | :
c . .
S -15% S5 -15% e ==
£ 8 -20% 2 -20% N ,-" ERJ3G
oo o Se Ll
-25% -25%
-30% -30%
100 1000 1kQ 10kQ 100kQ 1MQ 100 1000 1kQ 10kQ 100k Q 1M Q
5% ERJPO6 (0805 inch / 2012 mm size) 5% ERJPO8 (1206 inch / 3216 mm size)
Lo 0% o 0% _ ERJPOS _
2 — 58 P . .
é § 5% e I ER»[POG g E 5% e e ERJSG —
89 _10% b - 59 -10%
o o AN PrL C o
S8 15% o [.-7 ERJEG 0 S -15%
c .2 SeLet c .o
g é -20% - S9 -20%
o
-25% O 259
-30% -30%
100 1000 1kQ 10kQ 100kQ 1MQ 100 1000 1kQ 10kQ 100kQ 1M Q
59, ERJP14 (1210 inch / 3225 mm size)
‘o
Lo 0% ERJP14
93 sl | | TTTTptttees - --
2> ERJ14
g8 -10%
‘é’, g -15%
g é -20%
O 259
-30%
10Q 1000 1kQ 10kQ 100kQ 1M Q
Performance
Test Iltem Performance Requirements Test Conditions
Resistance Within Specified Tolerance 20 °C
T.C.R. Within Specified T. C. R. +25 °C/+155 °C (ERJPA2 : +125 °C)
99, ERJPO6 : Rated Voltagx1.77, 5 s
Overload en ERJPA2, ERJPAS, ERJPO8 : Rated Voltagx2.0, 5s

Only when it is ERJPO3 (D), P14 (D) : £0.5%

ERJPO3, ERJP14 : Rated Voltagx2.5, 5s

Resistance to
Soldering Heat

D:+#05%,FJ:+1%

270°C, 10s

Rapid Change of

9 i ) : ° .
Temperature +1% 55 °C (30 min.) / +155 °C (30 min.) , 100 cycles
High Temperature 1% +155°C 1000 h
Exposure - ’
Damp Heat, Steady State +1% 60 °C, 90% to 95%RH, 1000 h
- - +3% 60 °C, 90% to 95%RH,
Load Life in Humidity | oniy when it is ERJPO3 (D), P14 (D) : +1% | Rated Voltage, 1.5 h ON /0.5 h OFF cycle, 1000 h
+3% 70 °C, Rated Voltage,

Endurance at 70 °C

Only when it is ERJPO3 (D), P14 (D) : +1%

1.5h ON /0.5 h OFF cycle, 1000 h

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. 11

— 34—

Nov. 2017



Panasonic Anti-Pulse Thick Film Chip Resistors

Anti-Pulse

Thick Film Chip Resistors o m = O

Type: ERJ T06,T08,T14
ERJ T14L

® Anti-Pulse characteristics
High pulse characteristics achieved by the optimized trimming specifications (ERJT06, T08, T14)
® Further high pulse characteristics achieved by trimming-less specifications (ERJT14L)
® High reliability
Metal glaze thick film resistive element and three layers of electrodes
® Suitable for both reflow and flow soldering
® High power -+ 0.25W : 0805 inch / 2012 mm size (ERJTO6)
0.33W : 1206 inch / 3216 mm size (ERJT08)
0.50W : 1210 inch / 3225 mm size (ERJT14, ERJT14L)
® Reference Standards---IEC 60115-8, JIS C 5201-8, EIAJ RC-2134B
® AEC-Q200 qualified
® RoHS compliant

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

® ERJTO6, T08, T14 Type
1 2 3 4 5 6 7 8 9 10 11
| 8] o] [s 1] [of o]
= = [ — ]

Product Code Size, Power Rating Resistance Tolerance Packaging Methods
Thick Film Code | Inch Power R. Code Tolerance Code Packaging Part No.
Chip Resistors TO6 | 0805 0.25W J +5% v |Punched Carrier Taping | ERJT06
TO8 1206 0.33 W 4 mm pitch, 5,000 pcs. ERJTO8
T14 1210 0.5W ; !
Embossed Carrier Taping
U 4 mm pitch, 5,000 pcs. ERJT14

Resistance Value
The first two digits are significant figures of resistance
and the third one denotes number of zeros following.
Example: 222—2.2 kQ)

® ERJT14L Type
1 2 3 4 5 6 7 7 8 9 10 1
e [r] [o] [7] [o] [e) [t] [m] [1] [o] [o] [u]
\ | ‘
[ [
Product Code Size, Power Rating Product specifications | | Resistance Tolerance Packaging Methods
Thick Film Code | Inch | Power R. Code | Specifications Code Tolerance Code Packaging Part No.
Chip Resistors T14 | 1210 | 05W L | Trimming-less K +10 % U |Embossed Carrier Taping |gg 7141
M +20 % 4 mm pitch, 5,000 pcs.

Resistance Value
The first two digits are significant figures of resistance
and the third one denotes number of zeros following.
Example: 222—2.2 kQ)

sk Please contact us for 2012 (mm) and 3216 (mm) size trimming-less types.

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. 06 Nov. 2015
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Panasonic Anti-Pulse Thick Film Chip Resistors

Protective coating L
a
Alumina substrate Electrode (Inner)
w
t
b
Electrode
(Between)
Part No. Dimensions (mm) Mass (Weight)
(inch size) L W a b t [g/1000pcs.]
ERJTO06 0. 0.1 o 0. +0.1
(0805) 2.00°% | 1.25°"° | 0.25"°% | 0.40*°*° | 0.60°°™ 4
E(nggf 3.20'9% | 1.60%3% | 0.40"°% | 0.50°% | 0.60°™ | 10
Thick film Electrode (Outer) ERJT14
resistive element ERJT14L | 3.20°°%° | 2.50°°* | 0.35"°%° | 0.50*°* | 0.60*""° 16
(1210)
: Limiting Maximum ] . Category
Part No. PO\;\/te7rOR0act:|ng Element Overload ag?ésrtainccee Reslasrgaréce T.C.R. Temperature
(inch size) W) Voltage'” Voltage'” (%) (Q? (x10°%°C) Range
V) V) (°C)
Less than 10 (2 :-100t0 +600
E(ggggf 0.25 150 200 45 1(t§211)'v' Lessthan 3302300 | —55 to +155
More than 33 () : +200
ERJTO08 1to 1M | Lessthan100:-1001 +600
(1206) 0.33 200 400 =5 (E24)  |Moethan 1002000 | 20010 +195
ERJT14 1to1 M Less than 10 2:~10010 +600
(1210) 0.50 200 400 5 (E24)  |Moethan 1002000 | 0010 +195
ERJT14L +10 1to1 M Less than 10 (2:-100 10 +600
(1210) 0.50 200 400 +20 (E12)  |Moethan100:+200| 0O 10 +195

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating x Resistance Values, or Limiting Element Voltage
listed above, whichever less.

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

Power Derating Curve —55°C 70 °C
For resistors operated in ambient temperatures above 100 N
70 °C, power rating shall be derated in accordance < 80 : N
with the figure on the right. = 1 \\
g o | N\
S 40f :
2 | |
©
o 20H i
: IHIRERN

oL .
-60 40 20 O 20 40 60 80 100 120 140 160 180

Ambient Temperature (°C)

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. 06 Nov. 2015
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Panasonic Anti-Pulse Thick Film Chip Resistors

® In rush pulse Characteristic

Pulse duration : ¢
Pp
L,Lrg'vtv'gg Test cycle : 1000 cycles
Spec . Resistance value = within 5%
0

Period time : 10 s

A : Anti-Pulse Thick Film Chip Resistors (ERJT14L Type)
@ : Anti-Pulse Thick Film Chip Resistors (ERJT Type)
O :Thick Film Chip Resistors (ERJ Type)

® ERJTO06 (0805 inch/2012 mm size) @ ERJTO08 (1206 inch/3216 mm size) @ ERJT14,ERJT14L (1210 inch/3225 mm size)

_100 21 00 J

; ~— =2

£ & = £

g 10t €10 B D= 5

& ’ g £ : : 8

2 T | | 2 2 ;
c = c T
= = = [
£ 4 ‘ I E 4 E 4 |
= 10 100 1000 1 10 100 1000 - 1 10 100 1000

Pulse duration 7 (msec) Pulse duration 7 (msec) Pulse duration 7 (msec)

%k Please contact us for 2012 (mm) and 3216 (mm) size trimming-less types.

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. 06 Nov. 2015
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Panasonic Anti-Sulfurated Thick Film Chip Resistors

Anti-Sulfurated - = m @\ [H

Thick Film Chip Resistors
o

Type: ERJ S02, S03, S06, S08, S14, S12, S1D, S1T
(Au-based inner electrode type)

Type: ERJ UO1, U02, U03, U06, U08, U14, U12,
U1D, U1T, U6S, U6Q
(Ag-Pd-based inner electrode type)

® High resistance to sulfurization achieved by adopting an Au-based inner electrode (ERJS type)
and Ag-Pd-based inner electrode (ERJU type)

® High reliability
Metal glaze thick film resistive element and three layers of electrodes

® Suitable for both reflow and flow soldering

® | ow Resistance type---ERJUBS, UBQ : 0.1 Qto 1.0 Q

® Reference Standard---IEC 60115-8, JIS C 5201-8, EIAJ RC-2134B

® AEC-Q200 qualified (Exemption ERJUO1)

® RoHS compliant

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

® ERJUO1T to ERJUTT, ERJSO02 to ERJSTT Type

€] (o) (] (o) [o) [e] () [3) (o] [o] [2] Y

Product Code Resistance Tolerance Packaging Methods
Thick Film Chip Resistors ‘ Code| Tolerance||Code| Tolerance Code] Packaging Part No.
- " Pressed Carrier Taping
Size, Power Ratmg D +05 % J +5% C o>mm pitch, 15,000 ps. ERJUO1
Code| Inch | Power R. [[Code| Inch | Power R. Fl +1% 0 | Jumper Punched Carrier Taping
S14 X |2 mm pitch, 10,000 pes. |ERIS02. ERIUO2
Uo1 [0201| 0.05W 1210 05W piteh, 10,000 pes.
S02 LSJE Punched Carrier Taping ERJS03, ERJUO3
S Joso2| _oxw [Si2 Jrere| orsw Resitance Vaiue V [ s 5000 pea’ 500, ERULe
8%33 0603 0.1W 811% 2010 | 0.75W The first two or three digits are significant figures of Embossed Carrier Tani ERJST4 ERJU14
506 ST resistance and the third or 4th one denotes number 4m ossgi N egr(\)eoroaplng ERJS12 ERJU12
Uop 0805 | 0.125 W || 47 [2512|  1W. || of zeros following. Jumper is expressed by ROO. u [ZMmPRen 570 POS: |FRJS1D.ERIUID
308 Three digit type (£5%), four digit type (£0.5%, £1%) Embossed Carrier Taping
Uog | 1206| 025W Example: 222->2.2k 2, 100210k O 4 mm pitch, 4,000 pes. |ERISTT ERIUIT

E] [7] [ [v] [e] [s] [9] [r] [2] [o] [v]
| — ] - —

Size, Power Rating Resistance Value Resistance Tolerance Resistance Value Packaging Methods
Code | Inch | PowerR. | [Code| Res. Value Code [Tolerance| | shown by 3 digits or Code Packaging Part No.
U6 [ 0805 | 0.25W S 0.10t00.20Q F +1 % letters. v Punched Carrier Taping |[ERJUBS
Q 02201t010Q G +2 9 (Example) 4 mm pitch, 5,000 pcs. |ERJUBQ
Product Code J 5% R20 : 0.20 Q=200m Q
Thick Film Chip Resistors 1R0: 1.0 Q=1000m Q

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. 10 Nov. 2017
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Panasonic

Anti-Sulfurated Thick Film Chip Resistors

Protective coating

Alumina substrate

Electrode (Inner)

Dimensions in mm (not to scale)

L
a
W
t
-z b

Au-based :
ERJS type Part No Dimensions (mm) Mass (Weight)
’ [g/1000 pcs.]
Ag-Pd-based: L:o 03 \Nio 03 atO 05 th 05 t:o.oa & -
ERJU type ERJUOT | 0.60°°% | 0.30°°% | 0.10*% | 0.15°°%® | 0.23 0.15
ERUS02 11,00 | 050 | 0.20° [ 0,257 | 035 | 0.8
Electrode ERUSOS | 160 | 0.80°8% | 0.30°% | 030" | 045" 2
(Between)
Egjﬁgg 2.00°°2 | 1,251 | 0.40*°® | 0.40%°% | 0.60"° 4
ERJUGCI | 2.00°% | 1.25°°" | 0.457°% | 0.45"°%° | 0.55"* " 6
ERUE08 |3.208% | 1.60%8% | 0.50°% | 0.50°°% | 060" | 10
ERUSIE 3.0 | 2.50°% | 0.50°% | 0.50°°* | 060" 16
Thick film ERJS12 4.50°°2 | 3.00%°% | 0.50*°® | 0.50%°%° | 0.60°"° 27
resistive element Electrode (Outer) ERJU12
ERUSID |5.00% | 2.50°% | 0.60°°* | 0.60°°% [ 0,60 | 27
Egjﬁ}:llz 6.40°°2 | 3.20°% | 0.65*°2 | 0.60°°% | 0.60*°"° 45
Power Limiting | Maximum ; ; Category
Part No. | Rating® | Element | Overload Fjrglsésr;%nccee Relgle'lsrt]aréce TC,R. Temperature | AEC-Q200
(inch size) | at 70°C | Voltage!” | Voltage® (%) (Q? (x107/°C) Range Grade
(W) ) (V) (°C)
ERJUO1 +1 10to 1M (E24, E96)
0.05 25 50 -55to +125 —
(0201) 5 1101M  (E24) °r
ERJS02 +0.5, +1 1to 1M (E24, E96)
ERJUO2 0.1 50 100 -55to +155 Grade 0
(0402) +5 1t03.3M (E24) <10 Q:
ERJS03 05,41 |[1t01M__ (E24,E96) |~ 10010 +600
ER 0.1 75 150 -55to +155 de 0
(0e03)° 45 1t0 10M  (E24) o Grade
ERJS06 +0.5, £1 1to 1M (E24, E96)
ERJUO6 0.125 150 200 -55to +155 Grade 0
(0805) £5 1t0o10M  (E24) 10 Qto TM Q:
ERJS08 05, +1 |[1t01M __ (E24 E9p) | *200(5%)
ERJUO8 0.25 200 400 £100(z0.5, £1%)*| _55to +155 | Grade O
(1206) +5 1to 10M  (E24)
ERJS14 +05,+1 |[1to 1M (E24,E96) |*ERJUOT,
ERJU14 05 200 400 ERJS02, -55t0 +155 | Grade 0
(1210) +5 1to 10M  (E24) ERJUOZ :
ERJS12 05,41 [1t01IM__ (E24,E96) | *200 5
(E1I2\1]l2J)12 0.75 200 500 5 110 10M  (E24) -55to +155 rade O
ERJS1D 05,41 |1to1M  (E24,E96) | MO<
ERJU1D 0.75 200 500 -400t0 +150 | _55t0 +155 | Grade O
(2010) +5 1to 10M (E24)
ERJSI1T +0.5, +1 1to0 1M (E24, E96)
ERJU1T 1.0 200 500 -55to +155 de 0
(25% 5 |1to10M (E24) or Grade

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating X Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) x RCWV or Maximum Overload Voltage listed above, whichever less.
(3) Use it on the condition that the case temperature is below the upper category temperature.

[Low Resistance type

]

o ) ) Category
Part No. Pogte;%aggg Brg?é?;%noie Res;srt]gr;ce TCR. Temperature | AEC-Q200
(inch size) (W) (%) Q) (x10°/°C) Range Grade
(°C)
ERJU6S (0805) 0.110 0.2 (E24)
ERJUGQ (0805) 0.25 +1, £2, +5 02210 1 (E24) +150 -55to +155 Grade 0

(1) Use it on the condition that the case temperature is below the upper category temperature.
Rated Continuous Working Voltage (RCWV) shall be determined from RCWV =\/Power Rating x Resistance Values.
Overload Test Voltage (OTV) shall be determined from OTV = Specified Magnification (refer to performance) x RCWV.

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

[For Jumper]

Anti-Sulfurated Thick Film Chip Resistors

Power Derating Curve

Part No.
(inch size)

Rated Current
(A)

Maximum Overload Current "

ERJUO1
(0201)

0.5 1

with the figure below.

ERJS02

ERJUO2
(0402)

ERJS03

ERJUO3
(0603)

ERJS06

ERJUO6
(0805)

ERJS08

ERJUO8
(1206)

ERJS14
ERJU14
(1210)
ERJS12

ERJU12
(1812)

ERJS1D
ERJU1D
(2012)

ERJS1T

ERJU1T
(2512)

70 °C

For resistors operated in ambient temperatures above
70 °C, power rating shall be derated in accordance

\N

\

\

Rated Load (%)

ERJUO1 \\

‘ ‘125"0\

\ N\ e

Ambient Temperature (°C)

(1) Overload test current

Performance

©® ERJUO1T to ERJUTT, ERJS02 to ERJSIT Type

Performance Requirements

Test Item : Test Conditions
Resistor type Jumper type
. Within Specified °
Resistance Tolerance 100m Q or less | 20 °C
T.C.R. Within Specified| 200m 0 o less | +25 °C/+155 °C (ERJUOT : +25 °C/+125 °C)
o Rated Voltage x 2.5, 5s

Overload £2% 100m Q orless Jumper type : Max. Overload Current, 5 s
Resistance to o
Soldering Heat +1% 100m Q or less | 270 °C, 10 s
Rapid Change of -55°C (80min.) / +155 °C (ERJUO1: +125 °C) (30min.),
Temperature =1% 100m Q) or less 100 cycles
High Temperature o . °
Exposure +1% 100m Q or less | +155 °C (ERJUO1 : +125 °C), 1000 h
Damp Heat, Steady State +1% 100m Q or less |60 °C, 90% to 95 %RH, 1000 h

o -~ o 60 °C, 90% to 95 %RH, Rated Voltage (Jumper type :
Load Life in Humidity +3% 100m Q orless | paad Current), 1.5 h ONJ0.5 h OFF cycle, 1000h

o o 70 °C, Rated Voltage (Jumper type : Rated Current),
Endurance at 70 °C +3% 100m Q or less 1.5 h ONJ0.5 h OFF cycle, 1000 h
® ERJUGS, U6Q Type
Performance "
Test Item Requirements Test Conditions
Resistance Within Specified 50 °C
Tolerance
Within Specified o o

T.C.R. TCR +25 °C/+125 °C
Overload +1% Rated Voltage x 2.5, 5 s
Resistance to Soldering Heat +1% 270°C, 10 s
Rapid Change of Temperature +1% 55 °C (30min.) / +125 °C (30min.), 100 cycles
High Temperature Exposure +1% +155 °C, 1000 h
Damp Heat, Steady State +1% 60 °C, 90% to 95%RH, 1000 h

. - o 60 °C, 90% to 95%RH, Rated Voltage,
Load Life in Humidity 3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

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 Anti-Sulfurated Thick Film Chip Resistors / Anti-Surge Type

Anti-Sulfurated Thick Film Chip Resistors /
Anti-Surge Type

Type: ERJ UP3, UP6, UP8

® High resistance to sulfurization achieved by adopting Anti-Sulfurated electrode structure and material
® £SD surge characteristics superior to standard metal film resistors
® High reliability
Metal glaze thick film resistive element and three layers of electrodes
® Suitable for both reflow and flow soldering
® High power ---0.25 W : 0603 inch / 1608 mm size (ERJUP3)
0.50 W : 0805 inch / 2012 mm size (ERJUPG)
0.66 W : 1206 inch / 3216 mm size (ERJUP8)
® Reference Standards--- IEC 60115-8, JIS C 5201-8, EIAJ RC-2134B
® AEC-Q200 qualified
® RoHS compliant

_ o~

W As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

t+r 2 38 4 5 6 7
e] [r] [ [y [p] [e] [o]
I | ‘

E@@@

Product Code Size, Power Rating Resistance Tolerance Resistance Value Packaging Methods
Thick Film Code | Inch |Power R.| [Code|Tolerance| | The first two or three digits are significant figures | [Code Packaging Part No.
Chip Resistors| | AUP3 [0603| 0.25 W D | +0.5%]|| of resistance and the third or 4th one denotes Punched Carrier Taping| AERJUP3
UP6 |0805| 0.50 W F 1% number of zeros following. Vo, itch 5.000 ERJUP6
N Three digit type (+5 %) mm pitch, 5,000 pcs. | ERJUPS
UP8[1206| 066 W | | J | +5% I IYRe (9 %),
AUnder develooment four digit type (£1 %, 0.5 %)
er gevelopme Example: 222-2.2k Q, 100210k Q
Construction Dimensions in mm (not to scale)
L
Protective coating Anti-Sulfurated a
electrode (Inner)
Alumina substrate W
Electrode t
(Between)
b
- NS Dimensions (mm) Mass (Weight)
' L W a 5 t [g/1000pcs ]
AERJUP3| 1.60*% | 0.8073{ | 0.157313 | 0.25=010 | 0.45%01° 2
Thick film Electrode (Outer) ERJUPG| 2.00:020 | 125010 | 0 052020 | () 40020 | 0 gO=0-10 4
resistive element
ERJUP8| 3.20%9% | 1.6073% | 0.40:0% | 0.50*°% | 0.60*°° | 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. 01 Nov. 2017
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Panasonic Anti-Sulfurated Thick Film Chip Resistors / Anti-Surge Type

Part No. Rz(t)i\:]vg%) Elomesy | Gvaroad Reeistance)  Resistance TCR. qlategory | AEC-Q200
(inch size) | at70°C | Voltage" | Voltage” O‘f{yj‘)”ce ?ag)ge (x10°°°C) Sgwn%ze(log;e Grade
(W) V) V)
+0.5, =1 |10t 1M (E24,E% +100
AERJUPS | o5 150 200 ( J 55t0+155 | Grade 0
(0603) +5 110 15M (E24) +200
+0.5, 1 |10to 1M (24, E%) +100
ERJUP6
0.50 400 600 = 55t0+155 | Grade 0
(0805) o5 | 1osanes R0l
00<R o400
+0.5, =1 |10t 1M (24, E%) +100
ERJUPS
0.66 500 1000 = 55t0+155 | Grade 0
(1206) 5| Toom e | EGOQ;Q%%TO*GUO

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating X Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) x RCWV or Maximum Overload Voltage listed above, whichever less.
(3) Use it on the condition that the case temperature is below the upper category temperature.

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

ESD Characteristic

R=

E T T C=150p F

0 (< 1.5k ©)/150 Q(> 1.5k Q)

Sample

E=x3k V

g 100 ; T T '\ T T T
9 - =55°C 70°C ERJUP6, UP8
o ! ! \\
g ol N
- | | N 125 °C
9 ! ! \50%
2 40H i
o | | ERJUP3 |1
20 — —\\
1 IR E

Ambient Temperature (°C)

0
-60 4020 0O 20 40 60 80 100 120 140 160 180

Anti-Sulfurated Thick Film Chip Resistors / Anti-Surge Type (ERJUP Type)

- Anti-Sulfurated Thick Film Chip Resistors (ERJU Type)

5%
e o 0%
[Sp=
o8 5%
8o 100
T 8-10%
<] % Oy
2§ -15%
T 2 _20%
oo
-25%
-30%
5%
_ o 0%
[Sp=}
o8 5%
€ 8 -10%
<] % Oy
o g -15%
S92 .20%
o
-25%
-30%

AERJUP3 (0603 inch / 1608 mm size)

ERJUP3

—
e

-~ .~ ERJU03

100 100 Q

1kQ 10kQ 100k Q 1M Q

ERJUP8 (1206 inch / 3216 mm size)

ERJUPS

100 100 Q

1kQ 10kQ 100k Q@ 1M Q

ERJUP6 (0805 inch / 2012 mm size)

I3
® R R

— ERJUPG

-10%

-15%

_.<"ERJUO6

Change Ratio of
Resistance Value

)
o
2

-25%

-30%

100 1000 1kQ

10k @ 100k O

™MQ

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 Anti-Sulfurated Thick Film Chip Resistors / Anti-Surge Type

Performance

Test Item Performance Requirements Test Conditions
Resistance Within Specified Tolerance |20 °C
T.C.R. Within Specified T.C. R. | +25°C/+155 °C
ERJUPG . Rated Voltage X 1.77, 5s
o, ]
Overload £2% AERJUP3, ERJUPS : Rated Voltage X 2.0, 5's
Resistance to Soldering Heat IEZ)J i?‘g% 270°C, 10s
?ap'd Change of +1% —55°C (30 min.) / +155 °C (30 min.), 100 cycles
emperature
High Temperature Exposure +1% +155 °C, 1000 h
Damp Heat, Steady State +1% 60 °C, 90% to 95%RH, 1000 h
o - 60 °C, 90% to 95%RH
O, ) )
Load Life in Humidity £3% Rated Voltage, 1.5 h ON /0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage, 1.5 h ON /0.5 h OFF cycle, 1000 h

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. 01

Nov. 2017
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Panasonic AntiSulfurated High Power Chip Resistors / Wide Terminal Type

Anti-Sulfurated High Power Chip Resistors /
Wide Terminal Type [ RO |

Type: ERJ C1

® High resistance to sulfurization achieved by adopting Anti-Sulfurated electrode structure and material
® High solder-joint reliability by wide terminal construction

® Excellent heat dissipation characteristics by wide terminal construction

® AEC-Q200 qualified

® RoHS compliant

Recommended Applications

® \otor control circuit of the industrial equipment
® Automotive electronic circuits including ECUs (Electrical control unit), anti-lock breaking systems and air-bag systems
® Current sensing for power supply circuits in a variety of equipment

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

N HEEDBEEDEE

Product Code Size, Power Rating Resistance Value Region| | Resistance Tolerance Packaging Methods
Thick Film Code | Inch | PowerR. | [B|220mQ<R<10Q F +1% Code Packaging Part No.
Chip Resistors C1 | 1020 2W C | 10m Q <R <220m Q J +5% Embossed Carrier Taping
U ; ERJC1
4 mm pitch, 5,000 pcs.
Resistance Value
Shown by 3 digits or letters. Only when it is impossible,
shown by 4 digits or letters.
(ex.) RO1:0.01Q=10mQ R015:0.015Q =15m Q
Construction Dimensions in mm (not to scale)
Protective coating ilge_c;éo_gis(lendn:er) W -
ERJC1B type f A
Alumina substrate Covered Electrode : TL
ERJC1C type
¥
Electrode
(Between) I
-
Dimensions (mm) Mass
Part No. (Weight)
L W T a b |[g/1000pcs]
Thick film Electrode (Outer) ERJC1B 0.35+0.20
resistive element ———  2.50+0.2015.00+£0.20{0.55+0.20 0.90+0.20f 27
ERJC1C 0.60+0.20

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. 05 Nov. 2017
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Panasonic AntiSulfurated High Power Chip Resistors / Wide Terminal Type

Circuit Configuration

Type ERJCA

: . Category
Part No. Pg\t/v% ﬁgtgﬂg Resistance Res;asrt]aréce T.C.R. Temperature AEC-Q200
(inch size) (W) Tolerance (%) (Q? (x10°°C) Range Grade
°C)
10mQOQ <R<22m Q : £350
1 22m Q) <R <47m Q : £200
- 47m Q <R <100m Q: £150
100m Q <R<1Q . +100
'(5%’2%; 2 1(()272510) 1 5510 +155 | GradeO
45 10mQ <R<22m Q : +£350
- 22m O <R<1Q . 200

(1) Use it on the condition that the case temperature is below the upper category temperature.
VPower Rating x Resistance Values.
- Overload Test Voltage (OTV) shall be determined from OTV = Specified Magnification (refer to performance) X RCWV.

- Rated Continuous Working Voltage (RCWV) shall be determined from RCWV =

Power Derating Curve

For resistors operated in ambient temperatures above < 100 155 °C 70°CN
70 °C, power rating shall be derated in accordance % 80 ! A
with the figure on the right. g | | \\
9 60 ‘
el ! 1
£ 4o 1
o | |
20 : : &5‘5 <
oL ‘
60 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient Temperature (°C)
Perfomance
Test Item Perfqrmance Test Conditions
Requirements
Resistance Within Specified 20 °C
Tolerance
Within Specified o o
TC.R. TCR +25°C/+125 °C
Overload +2% Rated Voltage X 2.0, 5 s
Resistance to Soldering Heat +1% 270°C, 10 s
Rapid Change of +2% 55 °C (30min.) / +125 °C (30min.), 1000 cycles
Temperature
High Temperature 1% +155 °C, 1000 h
Exposure
Damp Heat, Steady State +1% 60 °C, 90% to 95 %RH, 1000 h
T L o 60 °C, 90% to 95 %RH, Rated Voltage,
Load Life in Humidity 3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage, 1.5 h ON/0.5 h OFF cycle, 1000 h

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 Chip Resistor Array

Chip Resistor Array

Type: EXB 14V, 18V, 24V, 28V,
N8V, 2HV, 34V, V4V,
38V, V8V, S8V

m @[ . e §EEEE

® High density
2 resistors in 0.8 mm X 0.6 mm size / 0302 inch size :
4 resistors in 1.4 mm X 0.6 mm size / 0502 inch size :
2 resistors in 1.0 mm X 1.0 mm size / 0404 inch size :
4 resistors in 2.0 mm X 1.0 mm size / 0804 inch size :
8 resistors in 3.8 mm X 1.6 mm size / 1506 inch size :
2 resistors in 1.6 mm X 1.6 mm size / 0606 inch size :
4 resistors in 3.2 mm X 1.6 mm size / 1206 inch size :
4 resistors in 5.1 mm X 2.2 mm size / 2009 inch size :

® [mprovement of placement efficiency
Placement efficiency of Chip Resistor Array is two, four or eight times of the flat type chip resistor

® Reference Standard...|IEC 60115-9, JIS C 5201-9, EIAJ RC-2129

® AEC-Q200 qualified (EXB2, EXB3)

® RoHS compliant

EXB14V
EXB18V
EXB24V
EXB28V, EXBN8V
EXB2HV
EXB34V, EXBV4V
EXB38V, EXBV8V
EXBS8V

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

1 2 3 4 5 6 7 8 9 10 11
Product Code || Code Inch Construction Schematics Resistance Value Resistance Packaging Methods
Thick Film 14 | 0201x2 | Convex Terminal v | Isolated | [The first two digits are Tolerance ||Code|  Packaging Part No.
Chip Resistor || 18 | 0201x4 Flat Terminal type  J|significantfigures of 1] J | +5% || . |Embossed Carier Taping | cypeey,
Networks 24 | 0402x2 | Convex Terminal resistance value and |["q | jumper NIl |4 mm pitch, 2,500 pes.
- the third one denotes
28 0402x4 Convex Terminal the number of zeros N Punched Carrier Taping [EXB14V, 18V,
2H 0602x8 Convex Term?nal following. Jumper is 2 mm pitch, 10,000 pcs. |24V, 28V, N8V
34 | 0603x2 Convex Terminal expressed by ROO v |Punched Carrier Taping | EXB2HV, 34V,
38 0603x4 Convex Termlr]al Example : 222 — 2.2k 0 4 mm pitch, 5,000 pcs. |38V, V4V, V8V
N8 0402x4 Concave Terminal
V4 0603x2 Concave Terminal
V8 0603x4 Concave Terminal
S8 0805x4 Concave Terminal

Construction (Example : Concave Terminal)

® |solated type
Protective coating . \ 14V, 24V, 18V, 28V, N8V, 2HV
P 34V, V4V 38V, V8V, S8V
A\
2 resistors 4 resistors 8 resistors
ZORS S SSS S S SN 16 15 14 183 12 11 10 9
l’»'l‘w Alumina substrate --F-- -
— L= ! | |
Thick film Electrode (Outer) ! ! i
resistive element Electrode (Between) | | 1] ., [ _
Electrode (Inner) 12 12 3 4 5 6 7 8

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. 05 Feb.2018
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Panasonic Chip Resistor Array

[For Resistor]

Part No. Power thmg Limiting Ele(q;ent MaxmumO\{ggIoad Resistance| Resistance TCR. Category AEC-Q200
(inch size) at 70 °C \oltage \oltage Tolerance Range (x10°/°C) Temperature Range Grade
(W / element) (V) (V) (%) (Q) (°C)
(555311@2’) 0.031 12.5 25 +5 10 to 1M (E24) 5510 +125| -
EXB18V 0.031
(0201%2) | (0.1 W/ package) 125 25 +5 10 to 1M (E24) -551t0 +125 -
(555223\2/) 0.063 50 100 +5 1 to 1M (E24) _55t0 +125| Grade 1
(I(E)Z((?ZZSX) 0.063 50 100 +5 1 to 1M (E24) 5510 +125| Grade 1
EXB2HV 0.063 <100
(0602x8) | (0.25 W / package) 25 50 +5 10 to 1M (E24) 500 16 +600 -551t0 +125| Grade 1
(gégg’j\z/) 0.063 50 100 +5 1 to 1M (E24) 5510 +125| Grade 1
10Qto1M Q-
(gégg’ﬂ) 0.063 50 100 5 | 1to 1M (E24)| 2200 5510 +125| Grade 1
(%1((?2'\132/) 0.031 50 100 +5 10 to 1M (E24) 5510 +125 _
(géggjg) 0.063 50 100 +5 10 to 1M (E24) 5510 +125 _
(E?S(CI)B?\:/SX) 0.063 50 100 +5 10 to 1M (E24) 5510 +125 _
(%?3(5533:1/) 0.1 100 200 £5 |10 to 1M (E24) 55104125 -

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating x Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) x RCWV or Maximum Overload Voltage listed above, whichever less.

[For Jumper] Power Derating Curve
Part No. e U Maximum Overload Current® For Oresistors oper@ted in ambient temperatures above
(inch size) (A / element) (A) 70 °C, power rating shall be derated in accordance
EXB14V with the figure below.
(0201x2) 05 !
(52(31821/) 05 1 100 -55°C 70°C
X : ,
EXB24V < 8of
(0402x2) 1 2 £ \
EXB28V ] o g oo
(0402 4) % 40(;
EXB2HV ] 5 5 ool \
(0602x8) o 125 °C
EXB34V 1 2 60 -40 20 O 20 40 60 80 100 120 140 160 180
(0603x2) Ambient Temperature (°C)
EXB38V
(0603%4) 1 2
EXBN8V ; 5
(0402x4)
EXBV4V ; 5
(0603x2)
EXBV8V 1 >
(0603x4)
EXBS8V
(0805 4) 2 4

(1) Overload test current

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. 05 Feb.2018
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Panasonic

Chip Resistor Array

Dimensions in mm (not to scale)

(1) Convex Terminal type

EXB14V, 24V, 34V

EXB28V, 38V

A1l A1 A2
. 1 _
70 gl [l A0 00 B PPl el
z
(O]
D =l L OO0 I =) L] el
P T P
L
A1 A2 EXB2HV
"1 o
1 A ol
z
[an]
i | ol
- 1 Rk
Part No. Dimensions (mm) Mass (Weight)
(inch size) L W T Al A2 B P @ [9/1000 pcs.]
EXB14V (0201x2) | 0.80°" 0.60°" 0.35*%1° 0.35*%1° — 0.15*"° (0.50) 0.15%%1° 05
EXB24V (0402x2)| 1.00%°" 1.00°%"° 0.35"°" 0.40°" — 0.18*0" (0.65) 0.25*%"° 1.2
EXB28V (0402x4)| 2.00°°" 1.00%0"° 0.35%%1° 0.45*1° 0.35*%1° 0.20*%"° (0.50) 0.25*01° 2.0
EXB2HV (0602x8) | 3.80°" 1.60°*"° 0.45*"° 0.35*°" 0.35*°" 0.30*°" (0.50) 0.30°%"° 9.0
EXB34V (0603x2)| 1.60°°% 1.60°0"° 0.50%%"° 0.65%"° — 0.30*%% (0.80) 0.30°%% 35
EXB38V (0603x4) | 3.20%°% 1.60°*"° 0.50*°" 0.65"" 0.45%" 0.30*°%° (0.80) 0.35*%% 7.0
() Reference
(2) Concave Terminal type
Al EXBV4V A A2 EXBN8V, V8V, S8V
1 F
TN NT ] oof o] [N N T T ] of o]
= z
CIAL AL =f o] CINLIALIALIAL ®f o]
P P
; LT I ! |
Part No. Dimensions (mm) Mass (Weight)
(inch size) L W T Al A2 B P @ [9/1000 pcs.]
EXBN8V (0402x4) | 2.00*°" 1.00*°"° 0.45*"° 0.30°°" 0.30*°" 0.20*" (0.50) 0.30°%" 3.0
EXBV4V (0603x2) | 1.607% 1,607 0.60°%"° 0.60*%"° — 0.30*%™ (0.80) 0.45*0"° 5.0
EXBV8V (0603x4) | 3.20%5% 1.60%5% 0.60°%"° 0.60°%"° 0.60*%"° 0.30*%™ (0.80) 0.45"% 10
EXBS8V (0805x4) | 5.0873% 2.2073%8 0.70%%% 0.80%%"® 0.80%%"° 0.50*%™ (1.27) 0.55*0"° 30
() Reference
(3) Flat Terminal type
Al A2 EXB18V
Ml .
LTI L =l o]
z
LILl= Lo
P
| L |
Part No. Dimensions (mm) Mass (Weight)
(inch size) L W T AT A2 B = © [9/1000 pes.]
EXB18V (0201x4) | 1.40+0.10 | 0.60+0.10 | 0.35+0.10 | 0.20+0.10 | 0.20+0.10 | 0.10+0.10 | (0.40) |0.20+0.10 1.0

() Reference

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

Chip Resistor Array

Perfomance

Test Iltem Perfqrmance Test Conditions
Requirements
Resistance Within Specified 20 °C

Tolerance

TC.R

Within Specified

+25 °C/+125°C

T.C.R.
Rated Voltage X 2.5, 5 s

O, )
Overload £2% Jumper type : Max. Overload Current, 5 s
Resistance to Soldering Heat +1% 270°C, 10 s
Rapid Change of Temperature +1% -55°C (80min.) / +125 °C (30min.), 100 cycles
High Temperature Exposure +1% +125°C, 1000 h
Damp Heat, Steady State +1% 60 °C, 90% to 95 %RH, 1000 h

. - 60 °C, 90% to 95 %RH, Rated Voltage (Jumper type: Rated Current),

o,
Load Life in Humidity 3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage(Jumper type: Rated Current),

1.5 h ON/0.5 h OFF cycle, 1000 h

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 Anti-Sulfurated Chip Resistor Array

Anti-Sulfurated
Chip Resistor Array - m -

L ]
. O e

Type: EXB U14, U18, U24, U28,
U2H, U34, U38

® High resistance to sulfurization achieved by adopting an Ag-Pd-based inner electrode
® High density

2 resistors in 0.8 mm x 0.6 mm size / 0302 inch size : EXBU14

4 resistors in 1.4 mm x 0.6 mm size / 0502 inch size : EXBU18

2 resistors in 1.0 mm X 1.0 mm size / 0404 inch size : EXBU24

4 resistors in 2.0 mm X 1.0 mm size / 0804 inch size : EXBU28

8 resistors in 3.8 mm X 1.6 mm size / 1506 inch size : EXBU2H

2 resistors in 1.6 mm X 1.6 mm size / 0606 inch size : EXBU34

4 resistors in 3.2 mm X 1.6 mm size / 1206 inch size : EXBU38
® [mprovement of placement efficiency

Placement efficiency of Chip Resistor Array is two, four or eight times of the flat type chip resistor
® Reference Standard---IEC 60115-9, JIS C 5201-9, EIAJ RC-2129
® AEC-Q200 qualified (EXBU2, EXBUR3)
® RoHS compliant

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

Explanation of Part Numbers

7 8 9 10 11

EEI@EIEEE
—— 7 7 T

~N
[

Product Code ||Code| Inch Construction Resistance Value Resistance Packaging Methods
Thick Film U14 | 0201x2 | Convex Terminal | | The first two digits are significant figures || 10/€rance ||code|  Packaging Part No.
Chip Resistor || U18 | 0201x4 | Flat Terminal of resistance value and the third one J| +5% Punched Carrier Taping |EXBU14, U18,
Networks U24 | 0402x2 | Convex Terminal denotes the number of zeros following. 0 | Jumper X 2 mm pitch, 10,000 pcs. | U24, U28
U28 | 0402x4 | Convex Terminal | | Jumper is expressed by R00 Punched Carrier Taping |EXBUZH,
U2H | 0602x8 | Convex Terminal | | Example : 222 — 2.2k Q V' |4 mm pitch, 5,000 pes. | U34, U3
U34 | 0603x2 | Convex Terminal
U38 | 0603x4 | Convex Terminal

Construction "Schematics

® |solated type

Protective coatmg \ U14, U24, u18, Uz2s, U2H
\\ us4 u3s
A
2\ \\§ \ 2 resistors 4 resistors 8 resistors
Alumina substrate 4 3 16 15 14 13 12 11 10 9

e |

Thick film Electrode Electrode  Electrode
resistive element (Inner) (Between)  (Outer) [

1 2 3 4 5 6 7 8

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. 06 Feb. 2018
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Panasonic Anti-Sulfurated Chip Resistor Array

[For Resistor]

Part No. Power Rgtmg Limiting Ele(rgent Maximum Ov(gload Resistance| Resistance TCR. Category AEC-Q200
(inch size) at 70 °C \oltage Voltage Tolerance Range (x10°°/°C) Temperature Range Grade
(W / element) (V) (V) (%) (Q) (°C)

EXBU14

(0201 %2) 0.031 12.5 25 +5 10 to 1M (E24) -55to +125 -
EXBU18 0.031 N _
(0201x4) | (0.1 W) package) 12,5 25 +5 10 to 1M (E24) 55to +125

(0403.25) | 0.063 50 100 5 | 1101M (E24)] p0t s0o | 5510 +125 | Grade 1
EXBU28

(0402x4) 0.063 50 100 +5 1 to 1M (E24) -551t0 +125 | Grade 1
EXBU2H 0.063 100t0IMQ: |

(%éggfg) 0.063 50 100 +5 1 10 1M (E24) 5510 +125 | Grade 1
(%éggff) 0.063 50 100 +5 1 10 1M (E24) 5510 +125 | Grade 1

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating x Resistance Values, or Limiting Element Voltage listed above, whichever less.
(2) Overload Test Voltage (OTV) shall be determined from OTV=Specified Magnification (refer to performance) x RCWV or Maximum Overload Voltage listed above, whichever less.

[For Jumper] Power Derating Curve
Pari No. Rated Current Maximum Overload Current ™ For resistors operated in ambient temperatures above
(inch size) (A / element) (A) 70 °C, power rating shall be derated in accordance
EBURA with the figure below.
(0402x2) -55°C 70°C
EXBU28 1007
(0402x4) & 80
EXBU2H ; 5 3 eof! \
(0602 % 8) S ol
EXBU34 g | \
(0603%2) € 200 125 °C
EXBU38 ou ‘
(0603%4) 60 40 20 0 20 40 60 80 100 120 140 160 180

(1) Overload test current Ambient Temperature (°C)

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. 06 Feb. 2018
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Panasonic

Anti-Sulfurated Chip Resistor Array

Dimensions in mm (not to scale)

A1 EXBU14, U24, U34 Al A2 EXBU18
M M _
0 pEe [ T e [el
= =
O = Ll [110= el
P T ‘ P L ‘ T
I_ T 1
A1 Ao EXBU28,U38 Al AD EXBU2H
1 . 1 o
sl o Wmﬁ o]
= =
m
mj U RS iy i
P T P
] e IS
Part No. Dimensions (mm) Mass (Weight)
(inch size) L W T Al A2 B P G [9/1000 pes ]
EXBU14 (0201x2) | 0.80%° 0.60%01° 0.35%01° 0.35%01° — 0.15%01° (0.50) 0.15%010 0.5
EXBU18 (0201x4) | 1.40%01° 0.60%01° 0.35%01° 0.20%01° 0.20%01° 0.10%01° (0.40) 0.20%01° 1.0
EXBU24 (0402x2)| 1.00%° 1.00*010 0.35%01° 0.40%01° — 0.18=0:1° (0.65) 0.25%0:10 1.2
EXBU28 (0402x4) | 2.00+° 1.002010 0.35%01° 0.45%010 0.35%0:1° 0.20%0:1° (0.50) 0.25%010 2.0
EXBU2H (0602x8) | 3.80+0° 1.60=010 0.45%010 0.35%01° 0.35%01° 0.30%01° (0.50) 0.30%01° 9.0
EXBU34 (0603x2)| 1.60%0% 1.60*015 0.50%01° 0.65%01° — 0.30%0%° (0.80) 0.30%0% 35
EXBU38 (0603x4) | 3.20%0% 1.60*015 0.50%01° 0.65%01° 0.45%01 0.30%02° (0.80) 0.35%020 7.0
() Reference
Perfomance
Test Item Perfqrmance Test Conditions
Requirements
Resistance Within Specified 20 °C

Tolerance

Within Specified

TC.R. TCR +25 °C/+125 °C
Rated Voltage x 2.5,5s
0, )
Overload 2% Jumper type : Max. Overload Current, 5 s
Resistance to Soldering Heat +1% 270°C, 10 s
Rapid Change of Temperature +1% —-55°C (30min.) / +125 °C (30min.), 100 cycles
High Temperature Exposure +1% +125°C, 1000 h
Damp Heat, Steady State +1% 60 °C, 90% to 95 %RH, 1000 h
. - o 60 °C, 90% to 95 %RH, Rated Voltage (Jumper type: Rated Current),
Load Life in Humidity 3% 1.5 h ON/0.5 h OFF cycle, 1000 h
Endurance at 70 °C +3% 70 °C, Rated Voltage(Jumper type: Rated Current),

1.5 h ON/0.5 h OFF cycle, 1000 h

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. 06 Feb. 2018
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Panasonic

Chip Resistor Networks

Chip Resistor Networks

Type: EXBD
EXBE
EXBA
EXBQ

® High density placing for digital signal circuits
-Bussed 8 or 15 resistors for pull up/down circuits
EXBD: 3.2mm X 1.6 mm X 0.55 mm, 0.635 mm pitch
EXBE: 4.0 mm x 2.1 mm X 0.55 mm, 0.8 mm pitch
EXBA: 6.4 mm X 3.1 mm X 0.55 mm, 1.27 mm pitch
EXBQ: 3.8 mm X 1.6 mm X 0.45 mm, 0.5 mm pitch
- Available direct placing on the bus line by means of half pitch spacing without through-holes on PWB
(“High density placing” is shown below)
® High speed mounting using conventional placing machine
® Reference Standard...IEC 60115-9, JIS C 5201-9, EIAJ RC-2130
® RoHS compliant

m =
ma m  m
[ oz I 1oz I 102 ]

[High density placing]
Pull up resistors Direct placement on the bus line

EXBE10C EXBA10P

b No through hole

5)-

¢

Through holes

0.4 mm pitch

0.635 mm pitch

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

+t 2 8 4 5 66 7 8 9 10 1 12
e [x] [e] [e] [ [of [ef [+] [o] [} [4) L[]
| L

Product Code Dimension Code of Circuit Configuration Resistance Value Resistance | |Suffix for Special
Thick Film Chip Resistor Network Code | Common Terminal Position The first two digits are Tolerance | |Requirements
Resistor Code| Inch Dimensions c Center common circuit sigpificant figures of J | +5%

Network D [1206 [3.2 mmx1.6 mm (EXBD, EXBE) resistance value and
- — the third one denotes
E 1608 [4.0 mmXx2.1 mm Diagonal common circuit the number of zeros
A |2512 6.4 mmx3.1 mm P |(Terminal 5 and Terminal 10) following.
Q [1506 3.8 mmx1.6 mm (EXBA)
One side common circuit
p [(Terminal 16)
Number of (EXBQ)
Terminals - —
Diagonal common circuit
10(EXBD,E,A) E |(Terminal 1 and Terminal 6)
16(EXBQ) (EXBA)

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 Chip Resistor Networks

Construction (Example : EXBD)

Protective coat \ [
I nvewz X

Electrode (Outer) =]
resistive element Electrode (Between) Thick film ’ Alumina substrate
ment

Electrode (Inner) resistive ele

Electrode
(Inner)

Dimensions in mm (not to scale)

EXBD EXBE EXBA

0.33+0.15
$0.2+0.1 0.2+£0.1

=i
3V
ol
0.63520.10 5
3.2040.15

&
g
03201
0.0550.50 0.25:0.10

0.15

]

w
‘160

o
=]

H
«
=]
N
=]

H
@
o

0.40+0.15

0.55+0.10 | ‘0.551010

EXBA10E -

).35+0.20,

N R
o o
< H o
& pi I
of S
IS} s

0.5+0.2 0.5+0.2

0.40+0.15
g

0.35+0.15
0.35+0.15

AL

Mass (Weight)[1000 pcs.] : 10 g | Mass (Weight)[1000 pcs.] : 16 g | Mass (Weight)[1000 pcs.] : 40 g | Mass (Weight)[1000 pcs.] : 9 g

Circuit Configuration

EXBD, EXBE EXBA EXBQ
EXBA10P EXBA10E
10 9 8 7 10 9 8 7 6 10 9 8 7 6 16 15 14 13 12 11 10 9
1 6
2 3 4 5 1 2 3 4 b5 1 2 3 4 5 1 2 3 4 5 6 7 8

ltem Specifications

Series EXBD | EXBE | EXBA EXBQ
Resistance Range 47 Q1o 1 MQ (E12) 100 € to 470 k() (E6 series)
Resistance Tolerance +5%
Number of Terminals 10 terminals 16 terminals
Number of Resistors 8 element 15 element
Power Rating at 70 °C 0.05 W/element 0.063 W/element 0.025 W/element
Limiting Element Voltage” 25V 50 V 25V
Maximum Overload Voltage” 50 V 100 V 50 V
T.C.R. +200 x 10/ °C
Category Temperature Range -55°C to +125°C

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=VPower Rating x Resistance Value, or Limiting Element Voltage

listed above, whichever less.

(2) Overload (Short-time Overload) Test Voltage (SOTV) shall be determinedfrom SOTV=2.5 x RCWV* or Maximum Overload Voltage listed above

whichever less.

Power Derating Curve ~1007352C 70°C
For resistors operated in ambient temperatures above & 80} ‘
70 °C, power rating shall be derated in accordance § ! !
with the figure on the right. 3 60 ‘
g o N
¢ 20 !
‘ ‘ 125 °C

ok .
-60-40-20 O 20 40 60 80 100120140160180
Ambient Temperature (°C)

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. 02
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Panasonic Chip Attenuator

Chip Attenuator

Type: EXB 14AT - e
EXB 24AT L~

® Unbalanced r type attenuator circuit in one chip
EXB14AT (0.8 mm x 0.6 mm), EXB24AT (1.0 mm x 1.0 mm)
® Reduced mounting area :
EXB14AT : About 60 % smaller than the area of an attenuator circuit consisting of three 0603 chip resistors,
almost equal to the area of three 0402 chip resistors
EXB24AT : About 50 % smaller than the area of an attenuator circuit consisting of
three 1005 chip resistors, almost equal to the area of three 0603 chip resistors
® Mounting cost reduction : (Only 1 chip placed as compared to 3)
® Attenuation : 1 dB to 10 dB
® RoHS compliant

Recommended Applications

® Attenuation / level control / impedance matching of high frequency
(communication signalling equipment cellular phones(GSM, CDMA, PDC, etc.), PHS, PDASs)

B As for Packaging Methods, Land Pattern, Soldering Conditions and Safety Precautions,
Please see Data Files

1 2 3 4 5 6 7 8 9 10 ih 12
EHEEHEEE@@E

Product Code Su Dimensions and Attenuation Value Tolerance Packaging
Thick Film Resistor Cirouitt Configuration | | One-digit number /one letter R3] =03dB Punched Carrier Taping
Network 0.8 mm X 0.6 mm shows attenuation value X 2 mm pitch, 10,000 pcs.
14AT (inch size : 0302) (ex.) 1—1 dB, A—=10 dB R5| +£05dB
7 type attenuator
1.0 mm X 1.0 mm Characteristics
24AT (inch size : 0404) Impedance
7 type attenuator A | 50 Q0

Attenuation-Frequency Characteristics Circuit Configuration

(EXB14AT, EXB24AT)
O T T
1 1dB Unbalanced 7 type
2 2,
3dB
. 4dB
S ¢ 5B
£° Hf;dB"
S 6
C
27
<
8
9
10 10dB
¢ [ ]
30k 100k 1M 10M 100 M 1G 3G
Frequency (Hz)

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. 02 Sep.2014
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Panasonic

Chip Attenuator

EXB24AT

EXB14AT
Protective
coating
Alumina
substrate
1 L)
Thick film Electrode (Inner) / Electrode (Outer)
resistive element Electrode (Between)

Protective coating

—Alumina substrate

Thick film

Electrode (Outer)
resistive element

Electrode (Inner)  Electrode (Between)

Dimensions in mm (not to scale)

<Marking Configuration>

The bar marking for recognizing terminal direction
is located on the side of terminal 3, 4.

Mass (Weight) [1000 pcs.] : 0.7 g

EXB14AT EXB24AT
A
AL 7l 3
2 | 3 —
o] ] el |
= =
1P B LT ‘1 L+.\ 2 LT
L

T L/_\J I |./ \_| I
. L W T A B & |l imensi L w T A B & |
Dimensions (typical value) Dimensions (typical value)
(mm) fo go=00| 0,600 0350 0.35: [ 0. 150 [ 0,15+ | 050 (mm) 14,0070 1,007 [ 0.35: [0.40: [0.15 7 [ 025 |  0.65

<Marking Configuration>

The bar marking for recognizing terminal direction
is located on the side of terminal 4.

Mass (Weight) [1000 pcs.] : 1.1 g

Part No.

EXB14AT, EXB24AT

Attenuation Value

1 dB, 2dB, 3dB, 4dB, 5dB, 6dB, 10 dB*

Attenuation Value Tolerance

1dB,2dB,3dB,4dB,5dB : +0.3dB

6 dB, 10 dB :+0.5 dB
Characteristic Impedance 50 Q)
Power Rating 0.04 W /package
Frequency Range at 70 °C DC t0 3.0 GHz
VSWR (Voltage Standing Wave Ratio) 1.3 max.
Number of Resistors 3 resistors
Number of Terminals 4 terminals
Category Temperature Range -55°Cto +125°C
% Please inquire about the other Attenuator value
Power Derating Curve 120 S 700
For resistors operated in ambient temperatures above 100 |- :
70 °C, power rating shall be derated in accordance < a0l 3
with the figure on the right. g ! !
% 60 - TN\
S a0l 1 A\
3 ! !
I 1IN
! ! \125 °C

0 .
-60 40 -20 O 20 40 60 80 100 120 140 160

Ambient Temperature (°C)

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.

02 Sep. 2014
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Panasonic Surace Mount Resistors Packaging Method (Taping)

Surface Mount Resistors Series

Packaging (Standard Quantity : pcs./reel)

Size mm P.ressed. Pgncheq Pgncheo! Embosseq
Products Part No. (inch) Carrier Ta_plng Carrier Te_1p|ng Carrier Tapmg Carrier Tapmg
(2 mm pitch) (2 mm pitch) (4 mm pitch) (4 mm pitch)
ERJXGN 0402(01005)| 20,000 * — — 4,0000 **
ERJ1GN 0603(0201) 15,000 — — —
ERJ2GE 1005(0402) — 10,000, 20,000 — —
ERJ3GE 1608(0603) — — 5,000 —
Thick Film ERJ6GE 2012(0805) — — 5,000 —
Chip Resistors | ERJ8GE 3216(1206) — — 5,000 —
ERJ14 3225(1210) — — — 5,000
ERJ12 4532(1812) — — — 5,000
ERJ12Z 5025(2010) — — — 5,000
ERJIT 6432(2512) — — — 4,000
ERJXGN 0402(01005)| 20,000 * — — 4,0000 **
ERJ1GN/1RH 0603(0201) 15,000 — — —
ERJ2RC/2RH/2RK | 1005(0402) — 10,000 — —
ERJ3RB/3RE/3EK | 1608(0603) — — 5,000 —
Precision ERJ6RB/6RE/GEN |2012(0805) — — 5,000 —
Thick Film
Chip Resistors | ERJBEN 3216(1206) — — 5,000 —
ERJ14N 3225(1210) — — — 5,000
ERJ12N 4532(1812) — — — 5,000
ERJ12S 5025(2010) — — — 5,000
ERJ1TN 6432(2512) — — — 4,000
_ ~_ |ERA1A 0603(0201) 15,000 — — —
Meg'“g'geg;'gr;”m) ERA2A/2H 1005(0402) — 10,000 — —
High Reliability Type| ERA3A 1608(0603) — — 5,000 —
g'&%ﬂts‘%;gg ERAGA 2012(0805) — — 5,000 —
ERA8A 3216(1206) — — 5,000 —
ERJ2LW/2BW 1005(0402) 10,000 — — —
ERJ2BS/2BQ 1005(0402) — 10,000 — —
ERJ3L/3B/3R/L03 |1608(0603) — — 5,000 —
ok i Egjglf)//%%/ﬁ_%e 2012(0805) — — 5,000 —
Chip Resistors/ | ERJ8B/8C/8R/L08 |3216(1206) — — 5,000 —
Low F‘T‘;‘;'Ztance ERJ14B/14R/L14  [3225(1210) — — — 5,000
ERJ12R/L12 4532(1812) — — — 5,000
ERJ12Z/L1D 5025(2010) — — — 5,000
ERJ1TR 6432(2512) — — — 4,000
ERJLIW 6432(2512) — — — 3,000
ERJMP2 3216(1206) — — — 3,000
ERJMP3 5025(2010) — — — 3,000
Current Sensing ERJMP4 6432(2512) — — — 2,000
Resistors, ERJMS4 6432(2512) — — — 2,000
Metal Plate Type  I'eg mse 6468(2526) — — — 1,000 (8 mm Pitch)
ERJMB1 2550(1020) — — — 3,000
ERJM1W 6432(2512) — — — 3,000
Curent ;‘;{‘;@%gjﬁor& ERJMFBA 1005(0402) - 10,000 - -
& W8P2 : Width 8 mm, Pitch 2 mm, sk W4P1 ;. Width 4 mm, Pitch 1 mm
(1) Anti-Sulfurated High Power Chip Resistors / Wide Terminal Type
14 Jan. 2018
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Panasonic Surace Mount Resistors Packaging Method (Taping)

Surface Mount Resistors Series

Packaging (Standard Quantity : pcs./reel)

— 58 —

Size mm P.ressed. Pgncheq Pgncheo! Embosseq
Products Part No. (inch) Carrier Ta_plng Carrier Te_1p|ng Carrier Tapmg Carrier Tapmg
(2 mm pitch) (2 mm pitch) (4 mm pitch) (4 mm pitch)
ERJA1 3264(1225) — — — 4,000
High Power ERJB1/ERJC1"  |2550(1020) — — — 5,000
Chip Resistors/
Wide Terminal Type ERJB2 1632(0612) — — 5,000 —
ERJB3 1220(0508) — — 5,000 —
ERJPA2 1005(0402) — 10,000 — —
High Precision/ | ERJPB3/PO3/PA3 | 1608(0603) — — 5,000 —
fni-Saree ERJPB6/POG 2012(0805) - - 5,000 -
Chip Resistors ERJPO8 3216(1206) — — 5,000 —
ERJP14 3225(1210) — — — 5,000
Anti-Pulse ERJT06 2012(0805) — — 5,000 —
Thick Film ERJTO08 3216(1206) — — 5,000 —
Chip Resistors - eg jT14 3225(1210) — — — 5,000
ERJUO1 0603(0201) 15,000 — — —
ERJS02/U02 1005(0402) — 10,000 — —
ERJS03/U03 1608(0603) — — 5,000 —
Anti-Sulfurated Egjﬁgss//%%%/ups 2012(0805) T T 5,000 o
Thick Film ERJS08/U08/UP8 |3216(1206) — — 5,000 —
Chip Resistors
ERJS14/U14 3225(1210) — — — 5,000
ERJS12/U12 4532(1812) — — — 5,000
ERJS1D/U1D 5025(2010) — — — 5,000
ERJS1T/UIT 6432(2512) — — — 4,000
EXB14V 0806(0302) — 10,000 — —
EXB24V 1010(0404) — 10,000 — —
EXB34V 1616(0606) — — 5,000 —
EXBV4V 1616(0606) — — 5,000 —
. _ EXB18V 1406(0502) — 10,000 — —
Ch'pAf‘rzf/'Stor EXB28V 2010(0804) — 10,000 — —
EXBN8V 2010(0804) — 10,000 — —
EXB38V 3216(1206) — — 5,000 —
EXBV8V 3216(1206) — — 5,000 —
EXBS8V 5022(2009) — — — 2,500
EXB2HV 3816(1506) — — 5,000 —
EXBU14 0806(0302) — 10,000 — —
EXBU18 1406(0502) — 10,000 — —
Anti-Sulfurated | EXBU24 1010(0404) — 10,000 — —
Chip Resistor EXBU34 1616(0606) — — 5,000 —
Array EXBU28 2010(0804) — 10,000 — —
EXBU38 3216(1206) — — 5,000 —
EXBU2H 3816(1506) — — 5,000 —
EXBD 3216(1206) — — 5,000 —
Chip Resistor EXBE 4021(1608) — — — 4,000
Networks EXBA 6431(2512) — — — 4,000
EXBQ 3816(1506) — — 5,000 —
. EXB14AT 0806(0302) — 10,000 — —
Chip Attenuator
EXB24AT 1010(0404) — 10,000 — —
(1) Anti-Sulfurated High Power Chip Resistors / Wide Terminal Type
14 Jan. 2018



Panasonic Surace Mount Resistors Packaging Method (Taping)

Carrier Tape
Pi___Po. Pg
Pressed Carrier  Punched Carrier ~ Embossed Carrier #Do
& ] e =
% % S e —— /
O | 01 14 1= 0 51
U I S S eIy
AN LT T 1A | P1_i(2 mm Pitch)
¢D+1(Only Emboss)

Pressed Carrier Taping (2 mm Pitch)

@ Chip Resistors / Precision Chip / Metal Film(Thin Film)Chip / Low Resistance / Anti-Surge / Anti-Sulfur (Unit - mm)
Part No. Si(fﬁcrr?)m A B w F E P, P, Po 9Do T
ERJXGN |0402(01005)| 0.24*%9 | 0.45*008 0.31%00°
ERJ1GN
ERJ1RO 0603 +0.05 £0.05 +0.05
ERJUO1 (0201) 0.38 0.68 8.0010,20 3.5010.05 1.751010 2.0010.10 2.0010.05 4.00¢010 1.50+8.10 0.42
ERA1A
ERJ2LW | 1005(0402) | 0.68%%° | 1.20%%0 0.60%0%
ERJ2BW | 1005(0402) | 0.67*00 | 1,170 0.61*0%
Punched Carrier Taping (2 mm Pitch)
@ Chip Resistors / Precision Chip / Metal Film(Thin Film)Chip / Low Resistance / Anti-Surge / Anti-Sulfur / Metal Foil Type (Unit : mm)
Part No. S'(fr?cﬁ)m A B w F E P, P, Po 9Do T
ERJ20]
ERJPAZ O 52«:0‘05
ERJDDZ 1005 0.67:0.05 1.17i0'05 8.00i0'20 3.50:0.05 1.75i010 2.0010.10 2]00:0.05 4.001010 1.50+8.10 :
ERA20] (0402)
ERJMFBA 0.60°00
® Chip Resistor Array / Anti-Sulfurated Chip Resistor Array / Chip Attenuator (Unit : mm)
Part No. Si(fﬁc?]")m A B W F E P, P, Po 9Do T
EXB14V_| 0806 0.95+005
EXB14AT | (0302) |(.70+0% | ~7°-01
EXB18V |1406(0502) 1.60%10
EXB24V
EXBU24 1010 1 .20¢O.1O 8.0010.20 3.5010.05 1 .7510 10 2.0010.10 2.0010.05 4-0010 10 1 .50+8.10 0.5210.05
(0404)
EXB24AT 120010
EXB28V 2010 '
EXBU28 (0804) 2.20*010
EXBN8V
Punched Carrier Taping (4 mm Pitch)
@ Chip Resistors / Precision Chip / Metal Film(Thin Film)Chip / Low Resistance / High Power / High Precision / Anti-Surge / Anti-Pulse / Anti-Sulfur (Unit : mm)
Part No. S'(fr?cw)m A B w F E P, P, Po 9Do T
ERJ3L]
ERJ3LW(10mQ) .
ERJ3BW 1608 w0 . 0.70%"
ERJCICI3 (0603) 1.10%010| 1.90%01°
ERA3A
ERJ3LW(5m()
ERJ6LI
ERJOCI6 2012
ERJUGS, U6Q| (0805) |1.65%%15 | 250020 0842005
ERAGA 8.00:020 | 3.50%005 | 1,75:0.10 | 4,00%0.1° | 2,000 | 4.0001° | 1,50+ 1°
ERJB3 1220(0508)
ERJ6BW
T 1a1\A | 2012 +0.15 +0.20 —
ERJ6LW 1.55 2.30 +0.05
ERJGCW (0805) 0.94
ERJ8LI
ERJSLIW 3216
ERJCICI8 (1206) | 2.00%015 | 3.60=0° 0.84+0.05
ERA8A
ERJB2 1632(0612)

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. 12 Jan. 2018
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Panasonic Surace Mount Resistors Packaging Method (Taping)

@ Chip Resistor Array / Anti-Sulfurated Chip Resistor Array / Chip Resistor Networks (Unit - mm)
Part No. [Size mm (inch) A B W F E P4 P> Po #Do T
EXB34V +0.20
EXBU34 1616(0606) 1.95
EXB38V £0.20 +0.05
EXBU38 3216(1206) » 3.60 0.70
EXB2HV 1.95° w015
EXBU2H 381 6(1506) 4.10 8.00i0'20 3.50:0.05 1 I75:O 10 4.0010.10 2]00:0.05 4.0010 10 1 .50+8.10
EXBV4V | 1616(0606) 1.95%0-20
O.84i0'05
EXBV8V | 3216(1206) 3.600%0
EXBD 3216(1206) | 2.00*%%° | 3.60**%° 0.84+010
EXBQ 3816(1506) | 1.90%%%° | 4,100 0.64%00°
Embossed Carrier Taping (1 mm Pitch)
® Chip Resistors (Unit : mm)
Part No. | Size mm (inch) A B W F E P4 P Po #Do T
ERJXGN | 0402(01005) | 0.25%0% | 0.459%5 | 4, 0092 | 1.80*%% | 0.90*%1° | 1.00%%1° | 1.00%%1° | 2.00%%'° | 0.80*°'° | 0.5 max.
Embossed Carrier Taping (4 mm Pitch) (Unit: mm)
@ Chip Resistors / Precision Chip / Low Resistance / High Power / Anti-Surge / Anti-Pulse / Anti-Sulfur Pulse / Anti-Sulfur
Part No. |Size mm (inch) A B W F E P4 P Po ¢Do T D+
ERJ140] 3225 +0.20 +0.20 +0.30 +0.05 +0.10
ERJO14 | (1210) 2.80 3.50 8.00 3.50 1.00%
ERJ12[] 4532 £0.20 £0.20
ERJO12 | (1812) [3907 |480
ERJ12Z
ERJ12S (28?8) 1.00%010
EEjE: D e 2_801020 5]30:0.20 1 .75i0_10 4.OO¢°‘1° 2.00i0_05 4.0010 10 9 _50+8.10
+0.30 +0.20 ;
ERJC1 (1020) 12.00 5.50 1.5 min.
ERJ1TO
ERJONT | 6432 |5 55w020| g gg=020
ERJL1W (2512) 1.60010
ERJA1 3264(1225)| 3.50%02° | 6.80*02° 1,100
® Current Sensing Resistors, Metal Plate Type (Unit : mm)
Part No. |Size mm (inch) A B W F E P, P> Po #Do T 9D+
ERJMP2 +0.20
(1m Q) 3216(1206) 1.55 -
ERJMP2 +0.20 +0.20 £0.30 +0.10 £0.20
(2m Q) 3216(1206) | 1.90 3.50 8.00 3.50 1.40 -
ERJMP2 +0.20
(30 50m Q) 3216(1206) 1.10 -
ERJMP3 £0.20
(1t02m Q) 5025(2010) 1.55 -
ERJMP3 2.90%9%°|5.40*9%°12.00*%%|5.50*%1°| 1 75:0.10| 4 00*0.10| 2,0020% | 4.00:°°| 1.50*3° 4020
(30 50m Q) 5025(2010) 0 11.15 -
ERJMB1 | 2550(1020) 1.55%020 -
ERJMP4 £0.20 ;
(110 2m Q) |6432(2512) 1,602 [ 1.5 min.
5‘?;2"0%49) 6432(2512)| 3.5020-20| .90=0-20 | 12,0003 | 5.5(*0-10 1.20%0-20 -
ERJMS4 |6432(2512) 1.60*%%°| 1.5 min.
ERJM1W |6432(2512) 1.80*%2°| 1.5 min.
® Chip Resistor Array / Chip Resistor Networks (Unit - mm)
Part No. [Szemm(inch)| A B W F E P, Ps Po #Do T 9D+
EXBS8V |5022(2029)| 2.80%02° | 5.70*02° 1.6 max.
EXBE 4021(1608)| 2.50%%20 | 4.40%020|12.00%0%°| 5.50%020 | 1,75%0101 4 00*01°| 2.00%0% | 4.00*%1°| 1.50*§ 1 1 104020 1.5 min.
EXBA 6431(2512)| 3.50°2° | 6.80*%%° '
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. 12 Jan. 2018
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Panasonic Surace Mount Resistors Packaging Method (Taping)

Embossed Carrier Taping (8 mm Pitch)

@ Current Sensing Resistors, Metal Plate Type (Unit - mm)

Part No. [Szemm(inch)| A B W F E P, Ps Po #Do T 9D+
ERJMS6 |6468(2526)| 6.90%02°| 7.50%02°|12,00*0%| 5.50*%%5 | 1,75*01°| 8.00*01° | 2.00%0%% | 4.00*°'°| 1.50*8° | 2.45*%2°| 1.5 min.

Taping Reel

(Unit : mm)
Tap?vy,\)’ ath | sn | N | ec | oWy | W
4mm Width | 180.0#3° 4 ,5%05 7.0%05
8rmm Width 60.0°5° 9.073° | 11.4°10
S EEE—— 180.005 13.0%0%
12mm Width 13.0%° | 15.4°10
24mm Width | 380.0%2°| 80.0*"° 25.410 | 29 410

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. 12 Jan. 2018
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Panasonic Surface Mount Resistors Land Pattern

Recommended Land Pattern

® An example of a land pattern for the Rectangular Type is shown below.

Chip Resistor Size Dimensions (mm)
mm/inch a b c
/‘ 0402/01005 | 0.15t00.20 | 0.5t00.7 | 0.20t00.25

0603/0201 0.3t00.4 0.8t00.9 |0.25t00.35
1005/0402 0.5t00.6 1.4t01.6 0.4t00.6

a 1608/0603 0.7t0 0.9 20t022 0.8t0 1.0
2012/0805 10to1.4 3.2t0 3.8 09to 1.4

b 3216/1206 | 2.0t02.4 | 441050 | 1.2t01.8

3225/1210 | 2.0t02.4 | 44t050 | 1.8t02.8

High power (double-sided resistive elements structure) type 4532/1812 | 331037 | 571065 | 231035

Part No Size Dimensions (mm) 5025/2010 3.61t04.0 6.2t07.0 181028

mmfinch| a b c 6432/2512 | 501054 | 761086 | 231035

ERJ2LW/2BW [1005/0402| 052 [1.4t01.6/0.410 0.6 6132/5512" | 361040 | 761086 | 231035
ERJ3LW/3BW [1608/0603|0.5 to 0.8 2.5 t0 2.7 0.9 t0 1.1

% ERJL1W

ERJ6LW |2012/0805(0.6 t0 0.8|3.2t0 3.8|1.1t0 1.4
ERJ6BW |2012/0805 0.9 3.2t038|1.1to1.4

(1553?9!#9) 2012/0805(0.7 10 0.9[3.2t0 3.8| 1.1 0 1.4

ERJ6CW
(15 to 30 mQ)
ERJ8BW

ERJSCW 3216/1206 1.2 4.41t05.0|1.3t01.8
(10 to 16 mQ)

ERJBCW
(18 to 50 mQ)

2012/0805{0.9t0 1.1|3.2t0 3.8|1.1t0 1.4

3216/1206|2.0t0 2.6|4.4t05.0/1.2t0 1.8

® An example of a land pattern for High Power Chip Resistors / Wide Terminal Type is shown below.

a Dimensions (mm)
Part No.
a b ©
< ERJA1 6.4 1.70 0.60
o Egjglm 50 1.30 0.75
- ERJB2 3.2 0.95 0.70
ERJB3 2.0 0.80 0.60

(1) Anti-Sulfurated High Power Chip Resistors /
Wide Terminal Type

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. 08 Mar. 2016
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Panasonic

Surface Mount Resistors Land Pattern

s
B

IR

\

i\i

I:I Conductor
Solder resist

® An example of a land pattern for Chip Resistor Array, Anti-Sulfurated Chip Resistor Array and Chip Attenuator is shown below.

—

fDDDD

00

— b
LLM P
Dimensions (mm) Dimensions (mm)
Part No. Part No.
a b © d a b © f P
Eég}jx 0.30 0.30 0.30  10.80 0 0.90 EXB18V 0.2010 0.30(0.15 10 0.20{0.15 10 0.20{0.80 10 0.90| 0.40
EXB2AY EXBV4V,V8V [0.7100.9/0.4100.45/0.4 t0 0.45| 2t0 2.4 | 0.80
EXBU24 | 05 [03510040 030 [14t015 R [0.71009]041005/041005[2210 26 0.80
EXB24A '
EXBS8V 1t01.2 [0.5100.75/0.5t00.75(3.2t0 3.8| 1.27
. a] fla
b d!c!d!cﬂ‘d b b‘dlc1d‘cldlcldlcldlcldlcldlb1
Dimensions (mm) Dimensions (mm)
Part No. Part No.
a b @ d f a b @ d f
EXB28V EXB2HV
EXBU28 0.40 0.525 0.25 0.25 1.40 EXBU2H 1.00 0.425 0.25 0.25 2.00
EXBN8V (0.45t00.50(0.35t00.38| 0.25 0.25 [1.40t02.00
® An example of a land pattern for Chip Resistor Networks is shown below.
EXBA EXBE
Pitch 1.27 mm D D D D Di’ Pitch 0.8 mm ’9_8>‘ 0.35t00.4
= % o nuo o
o £ - miEE
popular IS o i
pattern e |:| |:| |:| |:| <
33t03.4
041006 ‘ 5.0t05.4
Pitch 0.635 mm EXBA10P EXBA10E Pitch 0.4 mm 0.80.4 0.35t00.4
Through-hole less 02 127 0635 02127 . 0.635 Through-hole less 0.1100.15, = —
== i i i
For high (I
density D - [j m =S
pattern”® ail
127 041005 q]ij O4toO5
EXBD EXBQ
Pitch 0.635 mm 0635 021003 Pitch 0.5 mm —
N —
F T i1 J. 00000000
pg|roular of [ = e 23
gT St o N
pattern 0ooo o goooooo
owors] | e

%k When designing high density land patterns, examine the reliability of isolation among the lines and adopt the chip resistor networks.

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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Panasonlc Surface Mount Resistors Recommended Soldering Conditions

Recommendations and precautions are described below.

® Rectagular Type

® Recommended soldering conditions for reflow
- Reflow soldering shall be performed a maximum of For soldering (Example : Sn/Pb)
two times. Temperature Time
: F’Ieasg contact us for additional im‘orma_ti_on when Preheating 140 °C 10 160 °C| 60sto 120 s
used in conditions other than those specified. , _ O
- Please measure the temperature of the terminals Main heating Above 200 °C 30sto40s
and study every kind of solder and printed circuit Peak 235 +5°C max. 10's
board for solderability before actual use.
For lead-free soldering (Example : Sn/Ag/Cu)
Peak -----—7 Temperature Time
[0} .
% Preheating Preheating 150°Ct0180°C| 60sto120s
g Main heating Above 230 °C 30st040s
I Heating °
kS 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 180 °C 60sto 120 s 150 °C to 180 °C 60sto 120 s
Soldering 245 +5°C 20st030s max. 260 °C max. 10 s
® Chip Resistor Array, Chip Resistor Networks and Chip Attenuator
® Recommended soldering conditions for reflow
.tRWegkiivr\%ssldering shall be performed a maximum of For soldering (Example : Sn/Pb)
- Please contact us for additional information when Temperature Time
used in conditions other than those specified. Preheating 140°Cto160°C| 60sto120s
- Please measure the temperature of the terminals Main heating Above 200 °C 30sto40s
and study every kind of solder and printed circuit Poak 535 2 5 °C max. 10 s

board for solderability before actual use.

For lead-free soldering (Example : Sn/Ag/Cu)

Peak — - ————— Temperature Time
o _ Preheating 150°Ct0o180°C| 60sto120s
=1 Preheating
g Main heating Above 230 °C 30sto40s
g Heating Peak max. 260 °C max. 10 s
@

Time

® Flow soldering
We do not recommend flow soldering, because a solder bridge may form.
Please contact us regarding flow soldering of EXBA series.

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. 02 Sep.2014
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Panasonic Surface Mount Resistors Safety precautions

/\ Safety Precautions (Common precautions for Surface Mount Resistors)

The following are precautions for individual products. Please also refer to the common precautions for Fixed Resistors
in this catalog.

1. Take measures against mechanical stress during and after mounting of Surface Mount Resistors (hereafter called the
resistors) so as not to damage their electrodes and protective coatings.

Be careful not to misplace the resistors on the land patterns. Otherwise, solder bridging may occur.

2. Keep the rated power and ambient temperature within the specified derating curve.

Some circuit boards, wiring patterns, temperatures of heat generated by adjacent components, or ambient
temperatures can become factors in the rise of the temperature of the resistors, regardless of the level of power
applied. Therefore, check the conditions before use and optimize them so as not to damage the boards and peripheral
components.

Make sure to contact us before using the resistors under special conditions.

3. If a transient load (heavy load in a short time) like a pulse is expected to be applied, check and evaluate the
operations 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.

4. Before using halogen-based or other high-activity flux, check the possible effects of the flux residues on the
performance and reliability of the resistors.

5. 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 soldering as quickly as possible (within three seconds at 350 °C max.).

6. 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 amounts of solder.

7. When the resistors' protective coatings are chipped, flawed, or removed, the characteristics of the resistors may be
impaired. Take special care not to apply mechanical shock during automatic mounting or cause damage during
handling of the boards with the resistors mounted.

8. Do not apply 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.

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

10. Do not immerse the resistors in solvent for a long time. Before using solvent, carefully check the effects of immersion.

11. 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.

12. 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. 02 Sep.2014
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Panasonic Metal (Oxide) Film Resistors

Metal (Oxide) Film Resistors ar

Type: ERG(X)S (Small size) —
(05W,1W,2W,3W,5W) :
ERG(X)F (Anti-heat conducting for PCB) i -
(1W, 2W, 3W, 5 W)

=

® Miniaturized
50 % smaller compared to existing models
® Non-flammable
® High Reliability
® Automatic Insertion
® Reference Standards
IEC 60115-2, IEC 60115-4, JIS C 5201-4, EIAJ RC-2138

® RoHS compliant

Explanation of Part Numbers

DESRCISICE:

\
Product Code Power Rating at 70°C| | Style - Specification Rfslistance Resistance Value
Metal Film 12 05 W Small size OleTaNee The first two digits are significant figures
ERX] Resistors ] 1w Sloswiosw J [ 25 % 1 | of resistance a%d the thir% one den%tes
—— Smallsize Anti-heat| | LG 1 #2% 1|1 e of zeros following.
£ | conducting type Decimal point is expressed by
5 SW (Fe lead wire) (Ex.)1R0:1.0Q
1TWtob5W
“Z” is added according to resistance. The matrix of forming and packaging is as shown in the table below.
Resistance|  Resistance Value Range (Q) ) . Forming & Taping matrix
PartNo. | fyerance [ ERXIISZ ERXLIS Code|  Forming / Packaging 12S[1S [2S[3S[5S [ 1F | 2F [ BF [ 5F
+5% 0.10t00.18 0.20 t0 9.1 -0 | Straight lead wire type O|O|O[O[O|O|O[O[O

ERX128  [752% | 0.10t00.91 1.0109.1 0P [Cut & Forming type olololo0
ERX1S +5 % 0.10t00.18 0.20t0 9.1 1V |Axial taping type (Straightlead) | O [O | O | O (el Kel Ke)
ERX1F +2% | 0.101t00.91 1.0t09.1 U--V | Axial taping type (Stand off) 0100
ERX2S 5% 0.10t0 0.20 0.22t0 9.1 [J--E |Radial taping type (E type) O[O0 ]|O
ERX2F +2 % 0.10 t0 0.91 1.0t09.1 W---E |Radial taping type (WE type) O[O0|O]|O
ERX3S +5 % 0.10t0 0.20 0.221t0 9.1 0J--H |Cut & Forming type O|0|10O]|O
ERX3F 2 % 0.10t0 0.91 1.0t09.1 S--E |Radial taping type (SE type) O|0]|0O
ERX5S +5 % _ 0.33t09.1
ERX5F +2 % 1.0t0 9.1

The above example 1 shows a small metal film resistor, 2 W power rating, resistance value of 1.0 , tolerance +5 %, and package of radial taping.

Ex.2 : ERG type
1 4 5 6 7 8 9 10 11 12

E [ (1) B w0 o 5] [
T ——— T ] E \

Product Code Power Rating at 70 °C Style - Specification Resistance Resistance Value
ERG | Metal Oxide 12 05W S Small size Tolerance The first two digits are significant figures
Film Resistors 1 1w 05Wto5W J [ 5% of resistance and the third one denotes

2 2W Small size Anti-heat G | +2% number of zeros following.

3 3W conducting type Decimal point is expressed by

5 5W F (Fe lead wire) (Ex.) 103 : 10 kQ

1Wto5W The matrix of forming and packaging is as shown in the table below.
. . Forming & Taping matrix

Code Forming / Packaging 12S|1S [2S|3S |5S | 1F | 2F | 3F [ 5F
[1---C1 [ Straight lead wire type O|O|O[OJO|O|O]JO]O
[J---P [Cut & Forming type O|O0|0O[O]O
[J---V [Axial taping type(Straightlead) |O |O | O | O O|O0| O
UV |Axial taping type(Stand off) O|lO[O
[J---E |Radial taping type(E type) Ol0]|0
W---E |Radial taping type(WE type) O|O0|0O]|O
[J---H [Cut & Forming type O|lO0[O|O]|O
S-E [Radial taping type(SE type) Ol0[0O

The above example 2 shows a small metal oxide film resistor, 2 W power rating, resistance value of 10 k{, tolerance +5 %, and package of radial taping.

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. 02 Sep.2014
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Panasonic

Metal (Oxide) Film Resistors

Lead wire
( S type : Cu wire )
F type : Fe wire

High reliable metal oxide fiim (ERG)
High reliable metal plating film
(ERX)

Dimensions in mm (not to scale)

2

L

—

) o
9d ‘ N
u

Dimensions (mm) Mass
' Part No. (Weight)
Ceramic core
(High thermal conductivity) # L 9D Y ¢d [g/pc.]
ERG(X)12S| 6.35%0% | 2.378% | 30.0*°° | 0.65*°°® | 0.26
Spiralling
turns Marking ERG(X)1S 150 o8 o0 | 0.65°°%
— 9.0071% | 2.8* 30.0° — 033
(X)1F 0.80
Egg&;gﬁ 12.00%3| 4.0° | 30.0°° [ 0.80°° | 0.66
ERG(X)3S . - . .
Flame and solvent retardant ERG(X)3F 15.00*'%| 5.5 38.0°° | 0.80"% 1.47
End cap Egggi:i 24.007%°| 8.0°" | 38.0°°° | 0.80°% | 354
Power Limitin Maximum Wlestmumy | DIsisei :
: g Intermittent(Withstanding|  Res. Resistance Standard
Rating Element Overload R Q® | TCR. .
Part No. X ) @ | Overload | Voltage Tol. ange (Q) . [Resistance
at 70 °C Voltage Voltage @) o) \(4) (x107/°C)
Voltage (%) Value
(W) (V) (V) V) (VAC) min.® | max.
G (x2) 1 22 k
ERG(X)12S 0.5 300 600 600 350 J (25 | 02 |47k +350 E24
ERG(X)1S G (x2) 1 68 k
ERG(X)1F 1 350 600 600 350 J (25) | 02 100K +350 E24
ERG(X)2S G (x2) 1 100 k
ERG(X)2F 2 350 700 1000 600 J (z5) | 022 [ 100K +350 E24
ERG(X)3S G (x2) 1 100 k
ERG(X)3F 3 350 700 1000 1000 J (25) | 022 [ 100K +300 E24
ERG(X)5S G (x2) 1 100 k
ERG(X)5F 5 500 1000 1500 1000 J (z5) | 033 [ 100K +200 E24

(1) Rated Continuous Working Voltage (RCWV) shall be determined
from RCWV=\/Power RatingxResistance Value or Limiting Element
Voltage listed above whichever less.

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

(8) Intermittent Overload Test Voltage (IOTV) shall be determined from
I0TV=4.0xPower Rating or max. Intermittent Overload Voltage
listed above whichever less.

Power Derating Curve

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

(4) Resistance tolerance is of use besides range listed, please inquire.
(5) Resistance Range Type ERG : 210 Q

Type ERX : £9.1 Q

(6) As for the low resistance value range, "Z" is given to the part
number. (Refer to the explanation of part numbers.)

% Z type is non standard resistance values.

Code|PartNo.|Res. Tol.|Res. Value Range |Code|Part No.[Res.Tol.| Res. Value Range
125 +2% (0110091 0Q 23 | 2% [0.1100.91 Q
5 +5% [0.1t00.18 Q 5 2F | 5% [0.1100.20Q
1S | 2% |0.1100.91 Q 38 | 2% [0.1100.91 Q
1F | £5% [0.1100.18Q 3F | 45% [0.1t00.2Q
120— —
-55°C 70°C
100} ‘
& gof \\\
] ‘ ! ERG(X)1S, 1F
3 eol! ‘ \ N ERG(X)2S, 2F | |
7 ERG(X)12$\ N\{_ERG(X)3S, 3F
2 40f ‘
© : ; N_ERG(X)5S, 5F
= ool ‘ \ N § |
; [ N | [Ee
%0 4020 0 20 40 60 80 100 120 140 160 180 200 220 240

Ambient Temperature (°C)

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 (Oxide) Film Resistors Packaging Methods

Taped & Box

Stand-off Taped & Box

ERG(X)IOSOICICCvV ERG(X)JIsOuOv
e}
< —~
a =
o
crush width 0.8 mm (1 W)
W ‘ 1.1 mm (2 W, 3 W)
|
L
w -
Standard Taping (mm) Box (mm)
Part Number Quantity
(pcs./box) P 50%P W H Wi ¢od a b c
ERG(X) 12800000V | 2,000 |5.0°°| 2507 |52.0°"°| — — 1065°%| 85 80 | 255
ERG(X) 1SO00C00V — —
2,000 |5.0%°| 250" [52.0°"° > —-065°"| 85 | 80 | 255
ERG(X) 1SOuOCOvV 12.080/1.208
ERG(X) 2SO0000V — —
1,000 |5.0°° | 250* |52.0*"° - —080°"| 85 | 80 | 255
ERG(X) 2SOuOCOv 15.5.291.4078
ERG(X) 3sO00C0vV — —
1,000 |10.0°°°| 500** |74.0**° ————0.80°®| 105 | 100 | 325
ERG(X) 3sOuOCov 23.0-80 1.4
Cut & Formed Type
ERG(X)IOSOICICICIP
Standard Dimensions (mm)
Part Number Quantity
(pcs./box) L ¢D S h h2
S —
W =z .° ERG(X) 1280000000P 1000 | 635%% | 23%% | 10.07° | 407° | 407°
F;’
‘ L =2 N
EimEE ERG(X) 1SOOCCP 1,000 | 900718 | 2.8°° | 1257° | 407 | 407°
88 ‘ h Upper surface
+|E>| ofPWboard +1.50 +1.0 +1.5 +15 +1.5
gg = ho ERG(X) 2S00C0P 1,000 12.00%1% | 4.0°" 15.0 6.0 4.0°"
3 0:8(05W, 1W)
TR R ERG(X) 3SCICICIIP 1000 |15.00°% | 557° | 200%° | 65" | 40°'°
14:0.2(2W,3W, 5W)
ERG(X) 5SO000P 500 24007 8.0 | 30.0%° | 7.57° 4.0*"°
ERG(X)OFOOOCOH
Standard Dimensions (mm)
Part Number Quantity
(pcs./box) L oD S h h2
S
‘—w ¢D ERG(X)1FOOOOH 1,000 9015 | 280 | 125 g+ 4.0*°
wasoto.os
; [ @
il ~ ERG(X)2FOOOOH 1,000 12.0%% | 4.07° | 15.07"° 6* 50*"°
h Upper surface
of PW board
12 A, ERG(X)3FOOH 1,000 150" | 557° | 20.0%° 10%° 5.0°"°
1.0
174202 ERG(X)5FOOOCH 500 2407 | 80" | 30.0%° | 10% 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. 02 Sep.2014
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Panasonic Metal (Oxide) Film Resistors Packaging Methods

For Panasert Automatic Insertion Machine Radial Taped & Box
ERG(X)OOSOOOCE (128, 1S, 2S)

Insulated P2
Lead N\ D)
(e
h IR
\\ | oo ﬂ ( z
/4D N ied— A =
\j LU
Po ¢Do
Dimensions (mm) Dimensions (mm) Dimensions (mm) Dimensions (mm) Dimensions (mm)
P 12.7+1.0 W 18.0+0.5 125 | 32 max. 128 | 6.35%% 125 2.3'93
Po 12.740.3 Wi 9.00.5 Hi 1S 32 max. A 1S 9.095 ¢D 1S 2.8+0.5
P 3.85+0.70 2s 38 max. 23 12.0%13 2s 40+1.0
P2 6.35+1.00 Ho 16.0+0.5 od 0.65+0.05
F 5.0+0.8 ¢Do 4.0+£0.2
® Radial Tape Package Specifications
Dimensions (mm) f
Part Number Standard Quaniiy
a b c pos.
ERG(X) 12SO0CCE 46 130 335 2,000
ERG(X) 1SOOCCE 46 130 335 2,000
ERG(X) 2SOOCCE 49 100 335 1,000
For Panasert Automatic Insertion Machine Radial Taped & Box
ERG(X)OISOWLOICCIE (12S, 1S, 2S, 3S) Dimensions (mm) Dimensions (mm)
p 128 12.7+1.0 | ¢Do | 12S, 1S, 2S, 3S 4.0+£0.2
B, b 18, 28, 3S 30.0+1.0 128 6.35'0%
‘ 123 12.7+0.3 1S 9.0'1%
‘ Po A =5
1§, 2S, 38 15.0+0.3 28 12.0%4%0
LA B 4 . 125 6.35:1.00 3s 15.041.5
[a) 1
(1) D5 18, 28, 3S 7.5+1.0 125 11.2 max.
= 128 3.85+0.70 1S 14.0 max.
T P2 B
| AR 1§, 28, 38 3.75+0.50 28 17.0 max.
‘ 12S 5.0+0.5 3S 21.0 max.
P, £ F 405
i — : 1§, 2S, 3S 7.5+0.8 128 2.3%3
(’ ‘ i ( W |12S,18,25,35| 18.0+0.5 o0 1S 2.8+0.5
i ‘ ‘ Do = Wi | 128,18, 25,35 | 9.0£05 25 4010
%, L@ 4z 128 16.0+0.5 3s 55+1.0
¢d i Ho 1S, 28 18.0+1.0 4d 128 $0.65+0.05
‘ 3S 19.0+1.0 1§, 2§, 38 $0.80+0.05
123 6.5'°
PO +1.0
#Do Hi 18, 28 6.5'
3s 8.0't
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. 02 Sep.2014
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Panasonic Metal (Oxide) Film Resistors Packaging Methods

For Panasert Automatic Insertion Machine Radial Taped & Box

ERG(X)OFOISOCCE (1F, 2F, 3F)

Dimensions (mm)

Dimensions (mm)

‘ P 30.0+1.0 Ho 1.0+0.3
B Po 15.0+0.3 ®Do 4.0+£0.2
= P 75410 1F 9.0°15
P2 3.75+0.50 A oF 12.0'13
F 7.5+0.8 3F 15.0+1.5
w 18.0+0.5 1F 14 max.
T j( E Wi 9.0+0.5 B oF 17 max.
o} JD 5 > Ho 16.0"3° 3F 21 max.
#Do ) 1F 7.0 1F 28405
Hi oF 8.07%° ¢D oF 4.0+1.0
3F 9.07%° 3F 55+1.0
od 0.80+0.05
® Radial Tape Package Specifications
Dimensions (mm) :
Part No. Stan(céirsq/b();?)nmy
a b ©
ERG(X)12SOWOODE | 46 145 | 325 2,000
ERG(X) 1SOWOOOE
49 150 | 317 1,000
ERG(X) 1FO SOOOE
ERG(X) 2SOWOOOE
49 150 | 317 500
ERG(X) 2FO SOOOE
ERG(X) 3FCJSOOCE | 49 190 | 315 500

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 (Oxide) Film Resistors

Hot-spot Temperature (for Reference)
The temperature of the resistor body increases with the curve below. A touching vinyl wire may cause damages

to resistor element. Do not place vinyl wires around resistors and be sure to consider where the resistors will be
placed.

Measuring position ®

\
+250 +250
+200 +200 -
o o / $25-A
- — 4 /
= +150 — +150 ~
E) E’ / 0/
g 15-A 2 ) / 5B
hae g .
qg)_ 100 ,/ Ugﬁ_ 100 /“, (//
2 / A1S-B @ / / A2F-B
A %01 28-A Y /c /A/
+50 e 1258 +50 >
//4399/ (/
0 25 50 75 100 0 25 50 75 100
Rated Load (%) Rated Load (%)
+250 +250
3F-A
200 / _ 5F-A
+ / $3S-A +200 / 55-A
< ~ { )
5 1190 / gi 5 +150 Yz
0 o /
% /0/ / 58 § /0/ - 55-B
g +100 / - - S +100 / s
o / \3F-B @ / /
2 / — / | A/A5F—B
+50 //“ /‘/ VAL / /
-~ +50 —
)/ //
0 25 50 75 100 0 25 50 75 100

Rated Load (%) Rated Load (%)

A\ Safety Precautions

The following are precautions for individual products. Please also refer to the common precautions for Fixed Resistors in
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
Metal(Oxide) Film Resistors (hereafter called the 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. The resistors are covered with a special coating. Do not apply shock or vibration to them, or pinch them with
long-nose pliers. Otherwise, the resistors may be damaged.

3. Do not apply excessive tension to the lead-connected sections. When bending the lead wire, do not apply
excessive stress to the resistors and provide the wire with a natural curvature.

4. Do not brush the resistors during or after the cleaning process, which may be conducted after soldering.
Otherwise, the coating film may be damaged.

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. 02 Sep.2014
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Panasonic

Metal (Oxide) Film Resistors

(Data for Reference)

Pulse Characteristics (Usual)

Pe (Vp)

Withstand pulse limit power is calculated by the next
method.

Pe = KP-T/z
Ve =VK-PR T/

Reference to the right about a fixed number of Ve max

T>1(s) — T=1(s)

T/t>100 — T/r=100

Ppe<P — P stands for Pe

(VP<VH — VR stands for VP)

Added voltagesVy max.

Pe or Vp is referent value

Conditions: Pulse added time=1000 h
Resistance change=+5 %
Room temperature

Pe : Pulse limit power (W)

Ve : Pulse limit voltage (V)

T : Pulse continuous time (s)
T : Period (s)

Vs : Rated voltage (V)

P : Rated power (W)

R . Resistance value (Q)

Vp max. : Max. pulse limit voltage (V)

Part No. K meax. (V)
ERG(X) 12S 0.5 600
ERG(X) 1S 0.5 600
ERG(X) 2S 0.5 700
ERG(X) 3S 0.5 700
ERG(X) 5S 0.5 1000

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

Anti-Pulse Power Resistors

Anti-Pulse Power Resistors
Type: ERGD

(0.5W, 1 W, 2W, 3W)

® Miniaturized

® Non-flammable

® Anti-Pulse Characteristic
® Automatic Insertion

® RoHS compliant

Explanation of Part Numbers

&[5 [o

4

|

2]

|

H=)-

The above example shows an anti-pulse resistor, 2 W power

packing.

—
Product Code Power Rating Resistance Resistance Value Forming &
Anti-Pulse 12| 05W Tolerance The first two digits are Code|  Forming / Packaging 1-'2—?:??3 r;gtrg(D
Power Resistors 1 1TW G +2 % significant figures of - -
5 >W J | +5% resistance and the third g0 Slrf'i\ghtle.adW|retype. 0101010
3 3w one denote§ number of [J---V | Axial paping type (Straightlead)| O |O | O | O
zeros following. [J-++P | Cut & Forming type olololo
U--V | Axial paping type (Stand off) O[O
(Ex) 224 : 220 kQ [--E | Radial Taping type (E type) O |O|O
W---E | Radial Taping type (WEtype) | O [O |O| O

rating, resistance value of 220 k ohms, tolerance +5 %, and package of standard bulk

Dimensions in mm (not to scale)

Ceramic core
(High thermal conductivity)

High reliable special film

Lead wire

&

¢D

Dimensions (mm) Mass
Spiralling ‘ Part No. (Weight)
turns Marking L ¢D 7 éd [g/pc.]
ERG12D |6.35%% | 2.3'83 | 30.0°°° | 0.65°% | 0.26
ERG1D |9.00'188 | 2.8°°° | 30.0°° | 0.65°°% | 0.33
Flame and solvent retardant
ERG2D |[12.0059%| 4.0°° | 30.0°°° | 0.80*°® | 0.66
End cap ERG3D [15.00°"%| 55°'° | 38.0°°° | 0.80*°® | 147
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. 02 Sep.2014
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Panasonic Anti-Pulse Power Resistors
| Ratings |

A : Maximum | Dielectric )
Power e Intermittent |Withstanding Res. Resistance Standard
Rating Element | Overload Range (Q) @ :
Part No. s ) @ | Overload \oltage Tol. g Resistance
at 70 °C | Voltage Voltage Volt 3 y Val
(W) V) V) oltage (%) : alue
(V) (VAC) min. max.
ERG12D 0.5 400 800 800 500 é gfg; 51k 240 k E24
ERG1D 1 500 1000 1000 500 é gfg; 110k 330 k E24
ERG2D 2 500 1000 1000 700 “CJ_:‘ gfg; 110k 510 k E24
ERG3D 3 500 1000 1000 700 “CJ_:‘ Efg; 110k 750 k E24

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=1/Power RatingxResistance Value or Limiting Element Voltage listed
above whichever less.

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

(3) Intermittent Overload Test Voltage (IOTV) shall be determined from 10TV=4.0xPower Rating or max. Intermittent Overload Voltage listed above
whichever less.

(4) Resistance tolerance and resistance range is of use besides range listed, please inquire.

Power Derating Curve s 70°C

For resistors operated in ambient temperatures above 100 ‘
70 °C, power rating shall be derated in accordance 80 \

N
\\

with the figure on the right. -t \ERGID ~ 3D
S eof \ N
5 | ERG12D )\ N
& 40 ! N
s TN
20f :

\rop | [izeeo

0 . N

-60 -40-20 O 20 40 60 80 100 120 140 160 180 200 220 240
Ambient Temperature (°C)

W As for Packaging Methods and / or cut formed leads,
Please see Metal (Oxide) Film Resistors Packaging Methods

/\ Safety Precautions

The following are precautions for individual products. Please also refer to the common precautions for Fixed Resistors
in 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
Anti-Pulse Power Resistors (hereafter called the 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. The resistors are covered with a special coating. Do not apply shock or vibration to them, or pinch them with
long-nose pliers. Otherwise, the resistors may be damaged.

3. Do not apply excessive tension to the lead-connected sections. When bending the lead wire, do not apply
excessive stress to the resistors and provide the wire with a natural curvature.

4. Do not brush the resistors during or after the cleaning process, which may be conducted after soldering.
Otherwise, the coating film may be damaged.

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. 02 Sep.2014
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Panasonic Metal Film Resistors, Low Resistance Value

Metal Film Resistors

Type: ERXL (Low Resistance Value) m
(0.5W, 1W, 2 W) iy

® Miniaturized

® Non-flammable

® Automatic Insertion
® RoHS compliant

Explanation of Part Numbers

4 [7) ] [
I I i%

Product Code Power Rating Special Feature Resistance Resistance Value Forming &
Metal Film 12 | 05W Small size Tolerance The first two digits are Code|  Forming /Packaging E?_m% Tagi
ERX Resistors 1 TW L | Low J | +5 % significant figures of - -

ST ow resistance resistance and it shows | |E:~O | Straight lead wire type O|O0]O
value by the unit of the 'mQ". -V | Axial paping type (Straight lead)| O | O | O
Decimal point is [J---P | Cut & Forming type O|O|O
expressed by O--E | Radial Taping type (E type) olo|o

M as 47 mQ = 47M. -
W---E | Radial Taping type (WEtype) | O | O | O

The above example shows a small size and low resistance value metal film resistor, 2 W power rating, resistance value of 47 m ohms, tolerance +5 %,
and package of standard bulk packing.

Construction Dimensions in mm (not to scale)

High reliable metal plating film

Lead wire

L s
S

<

o 3

Ceramic core
(High thermal conductivity)

&

Spiralling
turns

Marking

Dimensions (mm) Mass
Part No. (Weight)
L ¢D Y ¢d [g/pc.]

ERX12L | 6.357%0% | 2.3%5 | 30.0°*° | 0.65°% | 0.26

Flame and solvent retardant
ERX1L |9.00%18 | 2.8*° | 30.0**° | 0.65*°% 0.33

End cap ERX2L [12.0098| 4.0°"° | 30.0**° | 0.80*°% 0.66

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. 02 Sep.2014
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Panasonic Metal Film Resistors, Low Resistance Value
| Ratings

Power Dielectric :
Resistance
Bart No Rating | Withstanding | Res. Tol. Range (Q) © TCR. R?;Z?aa,ffe
“ lat70°C | \Voltage (%) @ (x10°°/°C)
Value
(W) (VAC) min. max.
ERX12L 0.5 350 J (£5) 22m 82 m E12
22 to 39 mQ=+1000

ERX1L 1 350 J (£5) 22'm 82 m 47 10 82 MOt 500 E12
ERX2L 2 600 J (£5) 22m 82 m E12

(1) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=\/Power Ratingx Resistance Value.
(2) Resistance tolerance and resistance range is of use besides range listed, please inquire.

Power Derating Curve 120— —
For resistors operated in ambient temperatures above 100 —55°C 70°C
o - - . 100F; ‘
70 °C, power rating shall be derated in accordance < | \\
with the figure on the right. § 80 ; \ U ERXIL. 2L
S eof \ N
3 aof GLA DN
g TN N
T o0l ;
| [ N | [zmee
QL : S
—60 -40-20 0 20 40 60 80 100 120 140 160 180 200 220 240

Ambient Temperature (°C)

W As for Packaging Methods and / or cut formed leads,
Please see Metal (Oxide) Film Resistors Packaging Methods

/\ Safety Precautions

The following are precautions for individual products. Please also refer to the common precautions for Fixed Resistors
in 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
Metal Film Resistors (hereafter called the 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. The resistors are covered with a special coating. Do not apply shock or vibration to them, or pinch them with
long-nose pliers. Otherwise, the resistors may be damaged.

3. Do not apply excessive tension to the lead-connected sections. When bending the lead wire, do not apply
excessive stress to the resistors and provide the wire with a natural curvature.

4. Do not brush the resistors during or after the cleaning process, which may be conducted after soldering.
Otherwise, the coating film may be damaged.

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. 02 Sep.2014
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Panasonic Metal Film Fusing Resistors

Metal Film Fusing Resistors

Type: ERQA —
ERQZ —

(0.25W,0.5W, 1 W, 2 W coating type ) '

® Accurate fusing
® Small size and lightweight
® Uniform quality, consistent performance and reliability
® Flame retardant, utilizing exclusive silicon insulation material
® Reference Standard
EIAJ RC-2125
® RoHS compliant

Explanation of Part Numbers

E) [ o ] 2] [A aEoRcEoEE
— w

Product Code Power Rating at Special Feature Resistance Resistance Value Suffix for Packaging and/or
Metal Film 70 °C amb. A Standard Tolerance The first two digits are Cut & Formed Leads
Fusing Resistors 14 | 025W | [ Z [Lessthan2@ J [ 5% significant figures of Nil | Std.bulk packing
12 05W resistance and the third p P type cut & formed
one denotes number of
1 1w 25 | Swnaard zeros following.Decimal PS | P-S type cut & formed
2 2W L andar point is expressed by R as E | Radial Taped & Box
Z |lessthan2@ 22=2R2. W--E | Radial Taped & Box

The above example shows a standard Metal Film Fusing Resistors, 2 W power rating, resistance value of 100 Q, tolerance of +5 %, and package of
standard bulk packing.

Metal alloy film Lead wire

Spiraling turns

Insulative lacquer

Ceramic core

Marking

End cap

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. 02 Sep.2014
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Panasonic

Metal Film Fusing Resistors

Power | Maximum Dielectric Resistance
Ratin Open |Maximum| With- |Resistance| Range () TCR | Standard | Marking | Mass
Part No. at 700% Circuit |Overload | standing | Tolerance (><1-0'.6/°.C) Resistance| Method | (Weight)
Voltage'” | Voltage | Voltage (%) , Values | on Body | [g/pc.]
(W) V) V) min. | max.
ERQ14Z 1.0 1.8 Color
ERQI4A 0.25 200 AC 350 | J(x5) 50 770 +350 E24 code 0.24
ERQ12Z . 1.0 1.8 Stamp
ERqiza] 05 250 |3 ﬂ'Z‘éZ of | AC350 | J(£5) 5T gs0| *350 E24 (o= 032
ERQ1Z @) 1.0 1.8
—_ == | voltage
ERQIAB 1 250 g AC 600 | J(£5) 50 560 +350 E24 Stamp 0.64
ERQ2Z 1.0 1.8
ERQ2AB 2 250 AC 1000 | J (x5) 50 560 +350 E24 Stamp 1.54

(1) Maximum Open Circuit Voltage: Referring to the maximum value of the voltage applied between terminals of the resistor when the resistor is
opened in an electric circuit 1000 times power rating or voltage specified above whichever less is regarded as the maximum open circuit voltage.
(2) Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=\/Power Rating x Resistance Value

Power Derating Curve
For resistors operated in ambient temperatures above

70 °C, power rating shall be derated in accordance

with the figure on the right.

Performance Specifications

120 —— ‘

100l30=¢ 70°C ‘
— ! ! ERQ1
& 80 ! ;\N ERQ2
g 60 | : \
= : ERQ14N | N 150 °C
£ 40 : ERQ12] I\ -
[ass | i S

20 ‘ ‘ <

! 1| 130°C

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

Ambient temperature (°C)

Characteristics

Specifications

Test Methods

Fusing
Characteristics

Rated

Res. Value

Power Q) Limit
Open within
0.25W 30 seconds at
0.5W 30 times the
rated power
1t01.8
Open within
W 30 seconds at
2W 25 times the
rated power
0'25\/\\//\/ Open within
0.5 30 seconds at
1w 21091 156 {imes the
2W rated power
0-25W | 1010470 Open within
05W 30 seconds at
1w 10to 560 |12 times the
2W rated power

The test potential shall be preadjusted using a dummy
resistor and then be subjected to the test specimens.
The potential shall be readjusted within two seconds
to reach the exact value of specified current. This test
shall be made under the conditions at 20 °C and 65
% RH (or at a temperature of 5 °C to 35 °C and 45 to
85 % RH, only when any doubt may not be caused),
and the use of stabilized power source is suggested.
Fusing time shall be measured as the duration until
the circuit current is decreased to a 1/50 the initial test
current or less.

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 Fusing Resistors

Dimensions in mm (not to scale)

Explanation of Marking

Type ERQ14, ERQ12 (0.25 W, 0.5 W)

1st significant ~ 2nd significant figure

figure \ 4, White color

shows Fuse Resistor

— | s— |

=7

Multipier Resistance tolerance

Cut & Formed Type

Dimensions (mm)
Part No.
L ¢D Y éd
ERQ14 6.31% | 2.3°° | 30.0°° | 0.65°%
ERQ12 9.015 | 2.8 | 30.0°° | 0.65°%
ERQ1 12.055 | 4.07° | 30.0%° | 0.80*°%
ERQ2 15.0:1.5 5.5:1.0 38.0:3.0 O.SOiOOS

Type ERQ1, ERQ2 (1W, 2W)

Q Shows Fuse Resistor

Resistance value and tolerance

Symbol

Power rating

Manufacturing
Series No.

Date code

(Year, Month, Week)

ERQUICIAJLICICIP
ERQUOZJOOP oD
: |
(@)
+H
8
{
ey
o
T Xt —
1
08 ~
1.2+0.2
3 max.
Power Rating Standard Dimensions (mm)
Part No. at 70 °C Q'ty/Packing
(W) (pcs.) L D S h
ERQ140J00000IP 0.25 2,000 6.3"1% 2.3°0° 10.0°"° 4.0°"°
ERQ120J000I0IP 0.5 2,000 9.0"13 2.8*%° 12.5°"° 4.0°"°
ERQLIABJPLILILIS
ERQOIzJPOICICIS ¢D
8
(@)
+
2
<
%e)
4 -
3
1.0 <
1.4+0.2
3.5 max.
Power Rating Standard Dimensions (mm)
Part No. at 70 °C Q'ty/Packing
(W) (pcs.) L 9D S h
ERQ100UPOIOCS 1 1,000 12.071% 4.0°"° 15.0°"° 6.0°"°
ERQ200JPOOCS 2 1,000 15.0°° 55" 20.0**° 6.5°"°
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. 02 Sep.2014
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Panasonic

Metal Film Fusing Resistors

For Panasert Automatic Insertion Machine Radial Taped & Box

ERQUOAJOOOE
ERQOOIZJOOOE

(14A/14Z, 12A/12Z, 1AB/12)

Insulated

Lead

N
Q N =
Po ¢Do
Dimensions (mm) Dimensions (mm) Dimensions (mm) Dimensions (mm) Dimensions (mm)

P 12.7£1.0 W 18.0+£0.5 14A/14Z| 12 max. 14A/14Z| 6.35*9% 14A/14Z| 2.3+0.5
Po 12.7+0.3 Wi 9.0+£0.5 Hi [12A/12Z|155max.| A |12A/12Z| 9.0%1% D [12A/12Z]2.8+0.5
= 3.85+0.70 1AB/1Z | 19 max. 1AB/1Z | 12.0%13 1AB/1Z | 4.0£1.0
P, 6.35+1.00 Ho 16.0+£0.5 ¢d 0.65+0.05

F 5.0+0.8 ®Dy 4.0+0.2

® Radial Tape Packaging Methods

Part Number

Dimensions (mm)

Standard Quantity

a b & (pcs./box)
ERQ14AJOICICIE
ERQ14ZJOE 46 130 335 2,000 pcs./box
ERQ12AJOICICIE
ERQ12ZJOTE 46 130 335 2,000 pcs./box
ERQ1ABJLIOCIE
ERQ1ZJCIIIE 49 100 335 1,000 pcs./box
For Panasert Automatic Insertion Machine Radial Taped & Box
ERQOCA/ZIWLCICICIE (14A/14Z, 12A/12Z, 1AB/1Z)
Dimensions (mm) Dimensions (mm)
P 14A/14Z 12.7£1.0 14A/14Z 6.5*8°
12A/12Z,1AB/1Z| 30.0+1.0 | H4 12A/12Z2 6.5%9°
b 14A/114Z 12.7+0.3 1AB/1Z 6.5°
° [12A12Z, 1AB/1Z| 15.0+0.3 [¢D; 4.020.2
b 14A/14Z | 6.35+1.00 14A/14Z 6.3579%
! 12A/12Z,1ABZ| 7.5+1.0 | A 12A/12Z2 9.0%13
P 14A/14Z 3.85+0.70 1AB/1Z 12.0%1%
2 12A/12Z,1AB/1Z| 3.75+0.50 14A/14Z2 11.2 max.
= 14A/14Z 5.07%% B 12A/12Z2 14 max.
12A/12Z,1AB1Z| 7.53% 1AB/1Z 17 max.
W 18.0+0.5 14A14Z 2.3'33
Wi 9.0+0.5 oD 12A/12Z2 2.8+0.5
14A14Z 16.0+0.5 1AB/1Z 4.0+1.0
Po 4D Ho 12A/12Z 18.0£1.0 6d 14A/14Z 0.65+0.05
s 1AB/1Z 18.0+1.0 12A/12Z, 1AB/1Z | 0.80+0.05
Design and specifications are each subject to change without notice. Ask factory for the current technical specifications before purchase and/or use.
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Panasonic Metal Film Fusing Resistors

Fusing Characteristics (Constant Voltage Circuit)

This data is for reference only, specifications should be verified in written form with the engineering division.

ERQ14A ERQ12A
200 2010091 () 200 2010091 ()
[[TT] 10 to 470 () [[TI] 10 to 560 ()
100 100
50 50
2 30 Z 30
[0} [0
£ £ \.
5 E 2
= . k= N\
%} SN (%} N\
2 10 S 3 1 N
\\ \\
——— \\\
{ ~
5 N T r— 5 \\\\
4 | ~
«\.\\.‘ ~-........_____.___--
1 1
0 7 9 12 16 20 25 30 0 7 9 12 16 20 25 30
Multiple of the power rating Multiple of the power rating
ERQ1AB ERQ2AB
200 E20t09.1 () 200 201001
[[TI] 10 to 560 () [[IT]] 10 to 560 (©2)
100 100
50 50
2 30 Z 30 EN
\\ \\
£ . £ >~
o =~ o T~
< ~ < \\ ~——
2 10 \ T~ 2 10 \ ~
[ { ~— [ |
\ N
\\\ \\\
N !
5 “\\“\ 5 ~~~~.~~.~.~~ 1]
1 1
0 7 9 12 16 20 25 30 0 7 9 12 16 20 25 30
Multiple of the power rating Multiple of the power rating
Hot Spot Temperature (for reference)
600
ib—-“’—‘; ,L
< 500 "
'2] 400 8 /
-§ «/ -~ 1AB / / Measuring point
2 300 / ~ /
5 % /
: 2By
[9) / A
£ r * -
S 100 L) / e T
A o 14A
=] |
0 2

0 1 2 3 4 5 6 7 8 9 10 1M 12
Multiple of the power rating

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

/\ Safety Precautions

The following are precautions for individual products. Please also refer to the common precautions for Fixed Resistors
in this catalog.

1.

Checking the fusing conditions

1) Fusing characteristics differ depending on the type, shape, and resistance. Check the fusing conditions before
selecting the type of Metal Film Fusing Resistors (hereafter called the fusing resistor) to be used.

2) Use the fusing resistors under the maximum open circuit voltage. Otherwise, arcing may occur when a voltage
much higher than the rated one is applied in the event of an abnormality in the circuit, or when a high voltage
is applied after fusing.

3) Under abnormal conditions of a constant voltage circuit, a current of about 2 or 3 times the initial abnormal
current passes through, accelerating the speed at which the fusing resistors blows. When using a constant
current circuit, carefully check the conditions because the fusing resistors may not blow in a constant current
circuit.

. Checking for pulse voltage, impact voltage, and transient voltage

Make sure to evaluate and check the fusing resistors mounted on your product if they are to be mounted on a
circuit that generates an impact voltage, or if there is a possibility that the transient phenomenon (significantly
high voltage applied in a short time) may occur or that a pulse voltage with a high peak voltage may be applied.
Make sure to consult our sales staff before using the fusing resistors under special conditions.

. Conditions of use in a steady state

Make sure that the load conditions have a sufficient allowance for the power derating curve. The characteristics of
the fusing resistors are set by using a constant voltage circuit.

. The solvent resistance of the fusing resistors is not assured. If you use a solvent for cleaning after soldering or

other processes, make sure to consult our sales staff before use and perform a prior test and evaluation to
ensure that the solvent will not affect the reliability of the fusing resistors.

(Data for Reference)

Pulse Characteristics (Usual)

Pp : Pulse limit power (W)
. Ve : Pulse limit voltage (V)
s T : Pulse continuous time (s)
£ T : Period (s)
Vg : Rated voltage (V)
. P : Rated power (W)
R : Resistance value (Q)
T Vomax. : Max. pulse limit voltage (V)
Withstand pulse limit power is calculated by the next
method. Part No. K Vp max. (V)
Pp=K-P T/t
Ve=VK-P-R-T/t ERQ14A 0.6 200
Reference to the right about a fixed number of Vemax ERQ12A 0.6 250
ERQ1AB 0.6 250
ERQ2AB 0.4 250

®T>1(s) — T=1(s)
® T/>100 — T/r=100
® Pp<P — P stands for Pp

(Vp<Vr — Vg stands for Vp)

® Added voltagesVy max.
® P: or Vp is reference value

Conditions : Pulse added time=1000 h, Resistance change=+5 %
Room temperature

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. 02 Sep.2014
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Panasonic Fixed Resistors Appendix

Standard for Resistance Value, Resistance Tolerance and Color Code

Basis Standard

IEC Publication 60062 : Marking codes for resistors and capacitors.

IEC Publication 60063 : Preferred number series for resistors and capacitors.
JIS C 5062 : Marking codes for resistors and capacitors.

JIS C 5063 : Preferred number series for resistors and capacitors.

Resistance Values

The resistance values are notched by “Ratio” below in each series.

. Resistance Tolerance .

Series (Standard) Ratio Remarks

E6 +20 % ®\/10=1.46

E12 +10 % "*\/10=1.21 .

Eo4 + 5% 24m:1 10 Please refer.to standard resistance values

e shown on this catalog.
E48 + 2% V10=1.05
E96 £+ 1% %4/10=1.02

How to express the resistance value with a Panasonic part number

The resistance value expressed in ohms is identified by a three digit number or a four digit number.
The last digit specifies the number of zeroes to follow.
The letter “R” shall be used as the decimal point for less than 10 Q.

The examples of a three digit number The examples of a four digit number
Resistance Code Value in ohms Resistance Code Value in ohms
R56 0.56 R562 0.562
5R6 5.6 5R62 5.62
100 10 56R2 56.2
271 270 1000 100
102 1k 2711 2.71k
273 27 k 1002 10k
104 100 k 2713 271k
275 2.7 M 1004 1M
106 10M 2715 271 M
107 100 M 1006 100 M

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. 02 Sep.2014
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Panasonic Fixed Resistors Appendix

How to express the resistance tolerance with a Panasonic part number

The resistance tolerance is identified by a single letter in accordance with the following table and the code is
placed just before the resistance code in the following examples.

Tolerance Code Tol?crz)nce Examples
W +0.05 W1001 : 1000 Q+0.05 %
B +0.1 B1001 : 1000 Q+0.1 %
C +0.25 C1001 : 1000 Q+0.25 %
D +0.5 D1001 : 1000 Q+0.5 %
F +1 F1001 : 1000 Q+1 %
G +2 G1001 : 1000 Q+2 %
J 5 J101 1100 Q+5 %
K +10 K101 :100 Q+10 %
M +20 M101 : 100 Q+20 %

Color code indication for the resistance value and the tolerance

Fixed resistors whose resistance value and tolerance are indicated by color code follow the standard below.

Color code
Color First digit | Second digit | Third digit Multiplier Resistance tolerance
% Code
Black 0 0 0 1
Brown 1 1 1 10 +1 F
Red 2 2 2 10° +2 G
Orange 3 3 3 10° +0.05 w
Yellow 4 4 4 10°*
Green 5 5 5 10° +0.5 D
Blue 6 6 6 10° +0.25 C
Violet 7 7 7 10 +0.1 B
Gray 8 8 8
White 9 9 9
Gold 10 +5 J
Silver 107 +10 K
None +20 M
\ i ; ] \
—(O—
Indication example
Color code of 5 color bands Color code of 4 color bands
When the standard resistance value follows E48 series or 96 When the standard resistance value follows E6 series, 12
series, color code of the resistors are indicated by five color series or 24 series, color code of the resistors are indicated
bands. Example below is 154 k(). by four color bands. Example below is 15 k().
Example 1 Example 2
1st Color |2nd Color | 3rd Color | 4th Color | 5th Color 1st Color 2nd Color 3rd Color 4th Color
Brown Green Yellow Orange Brown Brown Green Orange Gold
(1) (5) (4) (1000) (£1 %) @) (5) (1000) (£5 %)

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

E6 | E12 | E24 || E48 | E96 E6 | E12 | E24 || E48 | E96 E6 | E12 | E24 || E48 | E96
10 | 10 | 10 |[ 100 | 100 215 | 215 464 | 464
22 | 22 | 22 47 | 47 | 47
102 221 475
105 | 105 226 | 226 487 | 487
107 232 499
11 [[ 110 [ 110 237 | 237 51 || 511 | 511
24
113 243 523
115 | 115 249 | 249 536 | 536
118 255 549
2 | 12
121 | 121 261 | 261 56 | 56 || 562 | 562
124 267 576
27 | 27
127 | 127 274 | 274 590 | 590
13 130 280 604
133 | 133 287 | 287 62 || 619 | 619
137 294 634
140 | 140 30 |[ 301 | 301 649 | 649
143 309 665
147 | 147 316 | 316 68 | 68 | 68 || 681 | 681
15 | 15 | 15 150 324 698
33 | 33 | 33
154 | 154 332 | 332 715 | 715
158 340 732
16
162 | 162 348 | 348 75 || 750 | 750
165 357 768
36
169 | 169 365 | 365 787 | 787
174 374 806
82 | 82
178 | 178 383 | 383 825 | 825
18 | 18 39 | 39
182 392 845
187 | 187 402 | 402 866 | 866
191 412 887
196 | 196 422 | 422 91 |[ 909 | 909
43 _____
20 200 432 931
205 | 205 442 | 442 953 | 953
210 453 976

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

. The electronic components contained in this catalog are designed and produced for use in home electric appliances, office equipment, information equipment,
communications equipment, and other general purpose electronic devices.
Before use of any of these components for equipment that requires a high degree of safety, such as medical instruments, aerospace equipment, disaster-prevention
equipment, security equipment, vehicles (automobile, train, vessel),
please be sure to contact our sales representative.
2. When applying one of these components for equipment requiring a high degree of safety, no matter what sort of application it might be, be sure to install a protective
circuit or redundancy arrangement to enhance the safety of your equipment. In addition, please carry out the safety test on your own responsibility.
3. 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.
4. Technical information contained in this catalog is intended to convey examples of typical performances and/or applications and is not intended to make any
warranty with respect to the intellectual property rights or any other related rights of our company or any third parties nor grant any license under such rights.
5. In order to export products in this catalog, the exporter may be subject to the export license requirement under the Foreign Exchange and Foreign Trade Law of
Japan.
6. No ozone-depleting substances (ODSs) under the Montreal Protocol are used in the manufacturing processes of Automotive & Industrial Systems Company, Panasonic
Corporation.

-

® Please contact ® Factory
Device Solutions Business Division
Automotive & Industrial Systems Company
Panasonic Corporation

1006 Kadoma, Kadoma City, Osaka 571-8506,
JAPAN

The information in this catalog is valid as of March. 2018.



