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INDUSTRY

High performance chip resistor

m High precision chip resistors

m High temperature chip resistors

m Anti-sulfurated chip resistors

m Current sensing chip resistors »

m Small & High power chip resistors @ \@

7371 m High voltage & High accuracy




Guidelines and precautions regarding the

technical information and use of our products
described in this online catalog.

If you want to use our products described in this online catalog for applications requiring special
qualities or reliability, or for applications where the failure or malfunction of the products may
directly jeopardize human life or potentially cause personal injury (e.g. aircraft and aerospace
equipment, traffic and transportation equipment, combustion equipment, medical equipment,
accident prevention, anti-crime equipment, and/or safety equipment), it is necessary to verify
whether the specifications of our products fit to such applications.

Please ensure that you will ask and check with our inquiry desk as to whether the
specifications of our products fit to such applications use before you use our products.

The quality and performance of our products as described in this online catalog only apply to our
products when used in isolation.

Therefore, please ensure you evaluate and verify our products under the specific circumstances
in which our products are assembled in your own products and in which our products will actually
be used.

If you use our products in equipment that requires a high degree of reliability, regardless of the
application, it is recommended that you set up protection circuits and redundancy circuits in order
to ensure safety of your equipment.

The products and product specifications described in this online catalog are subject to change for
improvement without prior notice.

Therefore, please be sure to request and confirm the latest product specifications which explain
the specifications of our products in detail, before you finalize the design of your applications,
purchase, or use our products.

The technical information in this online catalog provides examples of our products' typical
operations and application circuits.

We do not guarantee the non-infringement of third party's intellectual property rights and we do
not grant any license, right, or interest in our intellectual property.

If any of our products, product specifications and/or technical information in this online catalog is
to be exported or provided to non-residents, the laws and regulations of the exporting country,
especially with regard to security and export control, shall be observed.

<Regarding the Certificate of Compliance

the EU RoHS Directive/REACH Regulations> with

The switchover date for compliance with the RoHS Directive/REACH Regulations varies
depending on the part number or series of our products.

If you are not sure whether it applies to ROHS/REACH directive or not when using stock items,
please do not hesitate to contact our sales representative.

AEC-Q200 compliant

The products are tested based on all or part of the test conditions and methods defined in
AEC-Q200. Please consult with Panasonic for the details of the product specification and
specific evaluation test results, etc., and please review and approve Panasonic's product

specification before ordering.

We do not take any responsibility for the use of our products outside
the scope of the specifications, descriptions, guidelines and
precautions described in this online catalog.
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85 years'.h.istory of Pan’asonic resistors
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Panasonlc has produced reslstors for mor€ than 85 years
Baseﬂ on the. concept "Good p'roducts begm with Good components by

'our ‘founder: Konpsuke Nlatsushlta Panasonlc started manufacturing fixed * .

. :carbon film:- re5|stors for radro receivers in. 1933 and reached the mlles‘tone e r 2

~of accumulatlve 2 trll'llon pieces production by 2013. - o

o By lmmg up withr this nuniber of resistors, standard 1608 mm S|ze ‘we can

G make : | round trlp to the moon (244 198 mlles). |

Established
Fukui Matsushita

| Electric Company Reached total

1 trillion pieces

1933 sl production S

Started - < B o 85" Anniversary
manufacturing B 1974 ‘ WX "5y of production

resistors , > : -~

Completed

® Morita factory
Reached total

2 trillion pieces
production
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I Panasonic chip resistors, product line-up

I Proper Usage : Thick film & Thin film chip resistors
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I Thin film, High reliability type
I Thin film, High stability and reliability type

precision \/374 High voltage & High accuracy type

I High precision thick film type
I Application

ERA*A series
ERA*V/K series
ERA*P/ERJPM series
ERJPB series

I Characteristics of Panasonic thick film chip resistors (Anti solder joint crack)

Environment
resistant

I Down sizing

I High temperature type

Normal

High precision
Small & high power
Low resistance
Array

Wide terminal

Anti-sulfurated type

Anti-sulfurated series line-up

Low TCR high power / wide terminal type
Double-sided resistive element structure type
Anti-surge type

Wide terminal type

proposal

I Main locations

ERJH series

: ERJS/U series

: ERJU*R series

: ERJC/ERJUP series
: ERJU*S/Q series

: EXBU series

: ERJC series

ERJD series
ERJ*BW series
ERJPA/P series

ERJB series

P4
P5
P6
P7
P9
P11
P12
P13
P14

P15

P16
P17
P18
P19
P20
P21
P22

[Description of the icon]

Down | : Reducing size what same power rating : Reducing anti solder joint crack in
sizing joint crack

heat cycle environment

+ Improving durability for overloading : Reaching higher power rating with same size

: Significantly reducing total resistance tolerance : Reducing variation of resistance value
ECEh under temperature variation

% : Conforming AEC-Q200
*ERJPA2 Grade 1

: Reducing variation of resistance value

Anti-
under sulfur environment

. Reducing variation of resistance value under

High
high temperature environment

gugGER
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Panasonic chip resistors*productJine-up

/
High precision Environment resistant
‘ ERA*A series . 'ERJU/ERJS series'

' ERJPB series . ‘ERA*V/Kseries' ‘ EXBU series '

' ERJH series '

NEW

- N ‘ERJU*R series'
Highivoltage "

' ERA*P series .
'ERJPM series '

\ / ' ERJUP series .

' ERJC series '

' ERJB series '
' ERJD series '

. ERJ*BW series '

‘ERJMS4 series. '] ' ERJP series '
§ERIMB1 series |} { ERIPA series )
Current sensing Small & High power

( thick fim type |}~ (Thin film type ) (Metal plate type |}
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Proper Usage: :

Th.ck.fum.&.Thmmm.sm ‘resistor

TCR(ppm/K)
10 15 25 50 100 100 <
Tolerance (%)
0.05 Thick film chip area
1 Thin film chip area -
: I

*Our recommended combinations for Tolerance & TCR

Chip resistors selection guide

TCR
+
Less than l 'S:r ‘:ES?LK
50 ppm/K -
Resistance value tolerance -
— I
Less than +0.1 % LS
0.1 % or more 10.5 % =3
or more ==
Endurance test tolerance > 58
Less than g g
+0.5 % o S
»

Thin film chip resistors

l

§ 1cr
25 ppm/K Less than
or more +25 ppm/K

. Anti-ESD — .ngh voltage

Unnecessary ‘Necessary

Necessary

Necessa
NEW Yy

High reliability High stability and reliability High voltage
ERA*A P6 ERA*V/K P7 ERA*P P9
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High precision Low ] Ansoter
precision TCR joint crack

Thin film, High reliability | type L

ERA*A series %9

Reduce total resistance value by 1/4 from high-precision thick film resistors

30 B Resistance tolerance

V Resistance tolerance * 0.1 % | IR . ..o s
V TCR * 25 ppm/K

Vv Endurance test tolerance £ 0.1 %

Total tolerance (%)
&

Thick film resistors (high-precision)

Quarter.total tolerance from high-precision thick filmresistors

1. Suppress deterioration of set's performance and
reliability in long-term use and temperature change
2. Save design cost by design margin securing

Achieving high-stability (Endurance test tolerance
less than 0.1%) with the unique based material

&

e Endurance load test i e Structural drawing
0.05
(1kQ) 5 oo .
< 003 Max, Unique based material Metal oxide
85C, 85%RH, S 002
Rated load o

. . . E| i
0603 Thin film resistors oot SR
-0.03

0.04
0.05 Gold electrode Alumina substrates Gold electrode

Coefficient of resistance fluctua

—a— Conventional thin film resistors
—=— ERA*A
—— High-precision thick film resistors

m Specifications

Part No Size Power rating |Limiting element Resistance Resistance TCR Category temp. . .
: (inch) (W) voltage (V) tolerance (%) range (Q) (ppm/ K) range (°C) Please visit our website
ERA1AEB 0201 0.05 25 +0.1 100 to 10 k +25 for details !

ERA2AEB 0402 0.063 50 +0.1 47 to 100 k +25
ERA3AEB 0603 0.1 75 +0.1 47 t0 330 k +25 -55 to 155 ’
ERAGAEB 0805 0.125 100 +0.1 47t0 1M +25
ERASAEB 1206 0.25 150 +0.1 47t0 1M +25
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https://industrial.panasonic.com/ww/products/resistors/chip-resistors/high-precision-chip-resistors/models?op=search&series=AOA0026#model-list-search-results

o S— High Low Anti solder
High precision :

Thin film, High.stability and reliability.dype
ERA*V/K series -

Achieving higher-precision and longer-life than conventional™ series

0.8

B Resistance tolerance

V Resistance tolerance £0.05% .| |5 ... | @
V TCR 10 ppm/K

1/2

0.2

Total tolerance (%)

V' Endurance test tolerance £ 0.1 %

Half total tolerance from thin film chip resistors (Conventional Series)

1. High-precision, design margin securing and
improve performance
2. Improve reliability in severe conditions

concentration and reducing electric field strength

m *1:ERA*A

@ Highest level of ESD resistance by preventing current

e ESD test (1 kQ) e Anti-ESD improved design
HBM : 150 pF,2 KV, 5 times |Resistor im thickness regularization|
0603 Thin film chip resistors Conventional! A series New V/K series

In alumina grain boundaries w
(large grain size), revention (small grain size),
thin resistor film area no thin resistor film area

Resistor film

In alumina grain boundaries

Regularize resistor film by

—+— ERA*A Resistor film smoothing surface of alumina
—e— ERA*V/K

’ }", - substrates and prevent currenct
N >
4 n intensity
30 _ )
' Alumina substrate

Intensity of overcurrent locally — Destory resistor No intensity of overcurrent — No destory resistor

| Expand resistor pattern length |

Conventional™ A series New V/K series
Electric field
strength reduction

Reduce electric potential difference

Resistance value change ratio (%)

0 1000 2000
Voltage (V)

on length wise by expanding
resistor pattern length




ERA*V/K series

Improve anti-sulfurated by the introduction of edge sputtering
@5 electrode covering gap between protection film and electrode

Anti-sulfurated

e Sulfurization gas test
ASTM B809 : 105 °C 0603 Thin film chip resistors

Covering gap between
protection film and metal plate

~

020 —A— Conventional thin film chip resistorA
—m—  Conventional thin film chip resistorB

—e— ERA*V/K

Resistance fluctuation (%)

-0.10

0 250 500 750 1000
Time (h)

@g Achieve excellent anti solder joint crack by back side resin layer

- Chip resistance o @
@ @Appx.0.15%expansi0nandcontractionm) i Liahten the st t solder fillet
Ignhten the Stress at solaer fiile

by back side resin layer

2500 cycle crack ratio

Chip resistance Back side

StreSS resin layer StreSS

--------------------------- Solder ERA*V/K

Conventional thin
film chip resistors

100 %

Substrate

: PCB :
expathractlonr Appx. 0.3% expansion and contraction 7contracMansmn

m Specifications

PartNo Size | Power |Limiting element| Resistance Resistance TCR ESD withstand | Category temp, | - Expansion of resistance range
: (inch) |rating (W)| voltage (V) | tolerance (%) range (Q) (ppm/ K) voltage (kV) range (C)
+
+0.1 1k =R =47k £10(R)
ERA2V | 0402 | 0.100 75 10.05 +15(P) 1.0
= 47 <R =100 K +25(E)
+10(R)
<R=
ERASV. | 9603 | 0.125 100 +0.1 1k=R=100k +15(P) 15
ERA3K (100 kQ over) +0.05
47 SR'=240k +25(E) 55 10155 - )
+10(R) 1o Please visit our website
ERAGV +0.1 1k<R =100k = for details !
ERAGK (100kover| 0805 | 0.250 150 +0.05 £15(P) 2.0 )
0. 47 < RE750k +25(E)
ERA8V +0.1 11kktt0 116$/|k i1O(IF'-\:)
ERA8K(100onver) 1206 0.250 200 +0.05 (0] +15(P) 2.0
4701 M +25(E)
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https://industrial.panasonic.com/ww/products/resistors/chip-resistors/high-precision-chip-resistors/models?op=search&series=AOA0011#model-list-search-results

UHUsgEs L
. precision li TCR [ joint crack

High voltage.. High accuracy,type BB

ERA*P (Thin film) series
ERJPM* (Thick film) series

Reconciling the high limiting element voltage and the high precision.

vV Limiting element voltage 500 V
V Resistance value accuracy Max. * 0.1 %, 15 ppm/K

vV  Anti-solder crack design

Application’ Example

Voltage detection circuitifor.battery unit

Output voltage
Vout

R
AS .

< Achigve high-precise partial pressure ratio >

Battery o 5 ;
Management . ..: R1 Vo=V

System o=

Detection § i R2
voltage ™
VD

(partial pressure ratio)

m Specifications

Part No Size Power |Limiting element|  Resistance Resistance TCR Category temp.
’ (inch) rating (W) | voltage (V) tolerance (%) range (Q) (ppm/K) range (C)
ERA8PPB +15
0.25 £04 160kto 1M
(@85 C) = (E24, E96) Please visit our vc,/ebsne
ERABPEB | 1206 500 +25 -55 to +155 for details !

0.66 1.02Mto 10 M @
ERJPMSF (@70 C) £1 (E24, E96) £100



https://industrial.panasonic.com/ww/products/pt/high-precision-chip-resistors/models?series=AOA0012#model-list-search-results

ERA*P/ERJPM series

— Proposal for the voltage sensing applications. ==

Current Other companies' products
0805 size x10 pcs (300 kQ)

LA AN AN AN A AN A A A A

PCB sizing: 40.25 mm?

PCB down sizing

I 00t 482

Reduction

Suggestion A - B Our product
1206 size x 3 pcs. (1 MQ)

AT AN A

PCB sizing: 21.15 mm?

Resistance value Resistance tolerance TCR Working voltage  PCB sizing*

x B usage (%) (ppm/K) V) (mm?2)

Current :
300 kQ
Other company 10 . 150x10p 40.25
2012 Thin film resistance x A senies = 1500
+0.1 +25

Suggestion A :
ERASPEB
1206
Thin fllm. high resistance 1 M(? 500 x 3 p 21.15
Suggestion B : x 3 series =1500 (About 48% Reduction)
ERJPMS8F +1 +100
1206 - -
High resistance and high withstand voltage

Panasonic unique computation.

-10 -




High precision

High precision thick film type )
ERJPB series T

Same tolerance level as thin film

- precisionfi TCR joint crack

B Resistance tolerance
B TCR
I Endurance test tolerance

V Resistance tolerance £0.1% . =
o0 Total resistance tolerance
V TCR = 50 ppm/K

Vv Endurance test tolerance £ 0.5 %

4.0

Total tolerance (%)

Standard (ERJ3G) High precision (ERJPB3)

Cut.the total tolerance to 1/5

1. Design margin securing
2. Improvement of reliability
3. Cost saving for IC by reducing correction circuit

Achieved high precision resistance tolerance : ¥0.1%
by unique resistive material and trimming

&

Alumina substrate

By unique “Double L-shaped trimming”
process, we can make slight adjustments
of resistance value.

(2nd small L-shaped trimming has low
adjustment rate)

Resistive

Upper elements

terminal

Trimming groove 1
Trimming groove 2

m Specifications

Please visit our website

Part N Size Power |[Limiingelement| Resistance Resistance TCR Category temp. ;
art No. (inch) | rating (W) | voltage (V) | tolerance (%) range (Q) (ppm/K) range (°C) for details !
ERJPB3B 0603 0.20 150 +0.1,£0.5 200 to 100 k +50
-55 to 155
ERJPB6B 0805 0.25 150 +0.1,£0.5 200 to 1M +50

=99 =


https://industrial.panasonic.com/ww/products/resistors/chip-resistors/high-precision-chip-resistors/models?op=search&series=AOA0041#model-list-search-results

P

Application Example
Current detection amplifier circuit for motor drive control unit

}—L i }—L
A ¢ 4 44 a Three-phase motor

|
»
L}
»

I I I R2
| A 4 A & 4 JOTLTTIN
} I I s *
R1 ‘o,ﬁ\N\’_’J Output voltage
.0" .'0‘ R Vout
l l Current | l A S, '\N\I N oOP>— o >
Sensing T
Shunt resistors voltage Vs
R y (Vs=IR)
ITTT < Achieve high-precise amplifier ratio >
‘R2 |
Vout=Vs . R1 .
(amplification rate)

Industrial robot




Characteristics of panasonic thiCk filmﬂchip.resistors
L — / >

Anti solder joint crack

Reduces solder joint crack progression by originally developed soft terminal

Panasonic Other company

@
o

Resin terminal
(Soft terminal)

o
o

—— Sputtering
—— Resin

Resin terminal Sputtering

IS
o

—— Panasonic

w
S

Open ratio (%)
S

=)

3000 cycle

o

0 1000 2000 3000 4000 5000 6000 7000

Test cycle (cycles) No solder crack Solder crack

Reduce solderjoint:crack

1. Long life for the set of device
2. Improvement of reliability

@?@ Soft termination technology adopted

@ Cooling and heating cycle lightens the stress 4

: : Chip resistance ; : H
ex ansmcontractmn contract|ox ansion Soft terminal
: Appx. 0.15% expansion and contraction i

Lighten the stress
at solder fillet
by soft termination

= Chip resistance

: stress
e

Solder

- - PCB - -
expansiofjj€ontraction Agpr. 0.3 expansion and conacon contractiofij f€xpansion

Maintain exellent solder connection reliability even in ]
harsh temperature environment such as for automotive.




High
temperature

Environment resistant

High temperature chip
ERJH series

Achieves high heat resistance by new materials developing

Down High
* sizing power

resistor.

&

Anti solder
joint crack

AEC-
Q200
L

Expansion of maximum operating temperature
and rated operating temperature

(Example) 0603 size Load reduction curve

Extended solder life by suppressing crack progress
crack developing rate in thermal shock test

(Example)Test conditions : -55 °C /+175 °C 0603 size

70 105 155 175
T T T
! 1

0.14 ' 60
|
0.12 ﬁ E 50 —— Ordinary thick-film product
' —— Newly developed products (ERJH series)
Q0 [ ————————— —— N
= ' 40
— ! =
2 oo08 - 2
I3 - = Existing products (ERJ series) % 30
E 0.06 —— Newly developed products (ERJH series) ;%
@ ! o
20
% o0 &
0.02 10
0 0
60 -40 -20 0 20 40 60 80 100 120 140 160 180 0 1000 2000 3000 4000 5000

Ambient temperature (C) Thermal shock cycles (cycle)

Guarantees that the resistor endures 1000 cycles of thermal shock testing(-65 C/#1750)

1. Expand of max operating temperature 155 °C = 175 C
2. Expand of rated operating temperature 70 ‘C = 105 C
3. Improvement of solder crack resistance

&

Excellent high heat resistance due to both
material flexibility and heat resistance

<material development concept>

Soft

Overcome the trade-offs of conventional
materials by reviewing the design
of raw materials

Developed

v Improvement of operating v Suppression of solder

Flexibility
[ )

3

o

9]

5

temperature cracks o3
0, O,
Max operating temp. : 175 °C /))OP@ 00
Rated operating temp. : 105 C %, 7%,
ated operating temp. : . /Q{S‘QQ/ ()
T >
. . Low Heat-resistant High
m Specifications
o Power Resistance Resistance Category temp. . .
Part No. S (e rating (W) tolerance (%) range (Q) range (°C) Please visit our website
ERJH2 0402 0.10 for details !
110 300 k
ERJH3G/E 0.125
0603 £0.5,+1,45 -55to 175
ERJH3Q 0.25 11010
ERJHP6 0805 0.50 1to 300 k

14 -


https://industrial.panasonic.com/ww/products/resistors/chip-resistors/high-temperature-chip-resistors/models

Environment resistant .
‘

Anti-Sulfurated series.

Standard : ERJS/U series Low resistance : ERJU*S/Q series 0

Array - : EXBU series  Small size & High power : ERJC/ERJUP series &
High precision : ERJU'R series Wide terminal @ ERJC series |

*1 : AEC-Q200 Grade 1

>

Anti-Sulfurated terminal reduces variation in
the resistance value under harsh environment(sulfur)

e Sulfurized oil immersion test of chip resistors

100 —— e [Breakage in conventional items]
\ Standard
80
1 B
o Low Pd-Ag terminal k i
S\O/ ow g termina ; ! il
@ 60 6 0
© :
o Anti-Sulfurated items By
o 40 [Au terminal type] [High Pd-Ag terminal type]
s Sulfurated Ag needle crystal
@
20 Au terminal High Pd-Ag terminal [Non-Breakage in anti-sulfuraed items]
0 < @ ® [
500 1000 1500 2000 2500 3000 ‘ ;

Oil immersion time (h)

e Sulfurized oil immersion test of Au terminal
and high Pd-Ag terminal

| ”"~ Non-Resistance

variation
/
0 =

1 10 100 1000 10000
Oil immersion time (h)

. 20

§ | The sulfurization is inhibited with using

2 — High Pd-Ag terminal Gold or Silver with high concentration

E 15 — Au terminal i Palladium as the inner electrode material.
5 Each design have the high anti-sulfuration
5 Resistance variation characteristics, but Gold type is much

.5 0 better.

© ~a

S

>

(0]

o

c

L)

R

n

[0)

e

With Anti-Sulfurated characteristics,
1. High reliability by reducing sulfurated breakage

2. Improve reliability of device at harsh environment
3. Cost reduction by unnecessary of sealing substrate

-15 -



Anti-Sulfurated series Line-up

< Wide lineup of Anti-Sulfurated chip resistors with anti-sulfurated electrode >

Si_ZG 2010 Web
(inch)| 01005 | 0201 0402 0603 0805 1206 1210 1020 2512
Type , , catalog
yp (Wide terminal)

ERJS02 | ERJS03 | ERJS06 | ERJS08 | ERJS14 | ERJS1D | ERJS1T

N il i T e e e e it [GELEELLELLD
ERJUOX | ERJUO1 | ERJUO2 | ERJUO3 | ERJUO6 | ERJUO8 | ERJU14 | ERJU1D | ERJUIT

Precision ERJU2R | ERJU3R | ERJU6BR

Small & ERJUP3 | ERJUP6 | ERJUPS
High power

Lo ERJUGS

resistance f---------oqmrmmm e e b

(01Qto 10Q)
ERJUBQ

6 00 6

Low ERJC1B

resistancef - - - - - - - 4 - - - - - oo
(fomd to 10)
ERJC1C

@

Wide terminal

2

resistors EXBU14 | EXBU24 | EXBU34

4
resistors

0

EXBU18 | EXBU28 | EXBU38

Array

8

resistors EXBU2H

-16 -


https://industrial.panasonic.com/ww/products/resistors/chip-resistors/anti-sulfurated-chip-resistors/models?op=search&series=AOA0005#model-list-search-results
https://industrial.panasonic.com/ww/products/resistors/chip-resistors/anti-sulfurated-chip-resistors/models?op=search&series=AOA0010#model-list-search-results
https://industrial.panasonic.com/ww/products/resistors/chip-resistors/anti-sulfurated-chip-resistors/models?op=search&series=AOA0045#model-list-search-results
https://industrial.panasonic.com/ww/products/resistors/chip-resistors/anti-sulfurated-chip-resistors/models?op=search&model_number=ERJU6&series=AOA0005#model-list-search-results
https://industrial.panasonic.com/ww/products/resistors/chip-resistors/anti-sulfurated-chip-resistors/models?op=search&series=AOA0030#model-list-search-results
https://industrial.panasonic.com/ww/products/resistors/chip-resistors/resistor-network-array/models?op=search&series=AOC0006#model-list-search-results

Current sensing . Low [FDown T High |
Low TCR high.power [ wide terminal fype

ERJD series &)\

Achieved low-resistance / low-TCR
~ VA proposal for metal shunt resistors ~

Total resistance tolerance

1/2

4.0

20 B Resistance tolerance

B TCR
I Endurance test tolerance

Total tolerance (%)

Conventional thick film ERJD Metal shunt

[ Achieved TCR 350 — 100 ppm/K in 10 mQ ]

Achieved same level performance as metal shuntirresistor
1. Design margin securing

2. Improvement of reliability
3. Cost saving

@g Achieved low resistance TCR by unique resistive material

‘ Reducing resistance value on the electrode |

e B

-TCR is reduced with using Ag (Silver) / Pd (palladium)
or Cu (Copper) / Ni (Nickel) as the resistive material.

-Achieved low TCR as same level as metal shunt
resistors at more than 10 Q.

Unique based material \\‘
1020 size : 10 mA) to 20 mQ | Resistive optimization material

0612 size : 10 mQ to 30 mQ

m Specifications

(inch) | rating (W)| tolerance (%) range (Q) (ppm/K) range (°C) for details !
ERJD1 1020 2.0 +1,£5 10 m to 200 m +100

-55to 155
ERJD2 0612 1.0 +1,£5 10 m to 200 m +100

-17 -

Part No Size Power Resistance Resistance TCR Category temp. Please visit our website


https://industrial.panasonic.com/ww/products/resistors/chip-resistors/current-sensing-chip-resistors/models?op=search&series=AOA0073#model-list-search-results

Current SenSing Down [ Antisolder

sizing joint crack

Double-sided resistive elements structure dype ',
ERJ*BW series

Small case size, low resistance, and high power
by double-sided resistive elements structure

PCB down sizing

1.2inch

—>

1206 size 0805 size

[ Achieved smaller case size(1206 — 0805) than conventional type for 10 mQ ]

PCB area reduction

1. Down sizing 2. Weight saving 3. Cost saving

&

Realized small current sensing resistors
by double-sided resistive elements structure

Double-sided resistive elements structure

[ Side view ] [ Top view ]
Front side trimmin . PR
Protective Resistive ‘ 9 Load concentration is reduced by two
coating element ~ Terminal symmetrical L-shaped trimming,

L - Achieved small size & high power
Resistive and overload characteristics.

material

Alumina substrate

m Specifications

Back side trimming

Part No Size Power Resistance Resistance TCR Category temp.
: (inch) | rating (W) tolerance (%) range (Q) (ppm/K) range (C)
ERJ2BW 0402 0.25 +1,£2,+5 47 m to 100 m 0 to +300
20mQ=R<39mQ  :01t0+250 i ;
ERJ3BW | 0603 0.33 +1,22,+5 20m1t0200m |50 o S 00mA 0t +150 Pleas?o\;l;gtg;:; \n,/ebsue
10mQ=R<15mQ : 010 +300 :
ERJ6BW 0805 0.5 +1,£2,£5 10 m to 100 m 15MO<R=100mQ 010 +200 -55to 155 k
10mQ=R<20mQ 1 0to +200
ERJ8BW 1206 1.0 +1,£2,£5 10 m to 100 m 20mQ=R<47mQ :0to+150
47TmQ=R=100mQ :0to+100

-18 -
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Small size & High power -

Anti-Surge type Bl
ERJPA/PO series

Improvement of High power & Anti-Surge rating

PCB down sizing

69%

z

B Panasonic

/
/

Less variation in resistance
- value even for high power

“o 10 20 30 40
Surge power (W)

3 1ms, Square wave power x 1000 times application

Change ratio of resistance value (%)

&

Other company

Alumina Resistive
substrate element

Panasonic

Alumina Resistive
substrate element

Kl

Upper terminal Trimming groove Upper terminal Trimming groove

- Unique “Double-C shaped
trimming” for surge distribution.

- Achived small size & high power

and overload characteristics.

m Specifications

Part No. | Size | Power [Reedtemindpat (Limiing element| Resistance | Resistance TCR?2 Category temp. | TS Toreq poner o e e e
* | (inch) [rating™ (W)| temperature (C) | voltage (V) | tolerance (%) | range (Q) (ppm/K) range (°C) prescript.
10to 1M *2 TCRi lied for the + 1%
05 21 | (Eoy Eop) *100 broduet Pec forthe £
ERJPA2 | 0402 0.25 100 50
5 10t01 M + 200
- (E24) =
£05,£1 | (o ég'\g) +100
ERJPA3 | 0603 0.33 130 150 Lo 1015 M -+ 200 -55 to 155 Please visit our website
® (E24) ® for details !
105 41 | 10to1M R<33Q  : £300
Co T (E24, E96) 33Q0=R :+100 )
ERJPO6 | 0805 0.50 115 400 11033 M R<10Q + - 10010 +600
+5 ’ 10Q=R<33Q : +300
(E24)  |330<R : +200
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Small size & High power : Down I High

Wide terminal type .. E3
ERJB series //

Improvement of High power & Anti-Surge rating

Number of pieces

—>
Power rating / Power rating

1 W products x 4p 2 W products x 2p

Other company Panasonic

5.0
4.0 /
3.0

20

Number of pieces reduction | |High Anti-Surge performance

1. Down sizing 1. Failure reduction

2. Weight saving | 2. Design margin
3. COSt SaVIng securing ‘ " surge power (W) ”

@ Higher power rating by wide termination
@g structure with separated resistive elements

Other company Upper Panasonic

terminal - Separated resistive elements
Alumina

1.0 // 7

0

1.0 Less variation in resistance
value even for hl h power

Change ratio of resistance value (%)

| “«

substrate | F—— | : for surge distribution.
elements elements
and overload characteristics.
| 1 |

Trimming groove

m Specifications

Part No. | Size | Power |Rdedtemindpat | Liniing lement Resistance | Resistance TCR? Category temp. | " Wit e terminal bt temperature
| (inch) |rating™ (W)| temperature (C) | voltage (V) | tolerance (%) | range (Q) (ppm/K) range (°C) prescript.
(R2<-(1)0) 125 10(nE12t4tr>) 10 [10mQsR<22mQ :0to+3%0 *2 :E?OFE s applied for the 2 1%
= 22mQ=R<47mQ :0to+200 uet
ERIB1 | 1020 |75 o5 200 | £1,£2, %5 ["{116 10K [47mQ=R<100mQ: 0to +150
(10<R) (E24) 100mQ=R=10kQ :+ 100
1.5 125 10 mto 1 k|[10mQsR<22mQ :0to+350
(RS1K) (E24)  |22mQsR<47mQ 010+ _55 to 155 o ;
ERIB2 | 0612 200 +1, 42, 45 47mQ<=R<100mQ :0to+150 Pleas? visit og:r “,’ebs'te
0.75 90 1.1k to 1 M{100mQsR<220mQ: 0to + 100 or details !
(1 K<R) (E24)  [220mQsRS10MQ ' + 100
20 mto 10 22mQ=R<47mQ - o0 +300
ERJB3 | 0508 1.0 105 150 +1, +2, £5 (E24) 47mQ=sR<1Q 0t +200
1Q=R=<10Q 1+ 200

-20 -


https://industrial.panasonic.com/ww/products/resistors/chip-resistors/current-sensing-chip-resistors/models?op=search&model_number=ERJB&series=AOA0023#model-list-search-results

Down sizi al
ownh sizing proposal =

By the replacement with high power resistors from standard resistors,
” Panasonic contributes to make PCB smaller.”

Size
. 1206 2010
inch)
Poweps | 0402 | 000310805 o612 igeemi|  32%° 1020 Wide ermina) 2
- -
20
ERJB2
1-0 -
0.75
ERJP06
0s m
ERJPA3| .
0.25 m —59% m
ERJPA2
0.2 -
4
\)80/0
0.125 l |

*« 1 7 means down sizing rate (%) of PCB. Panasonic  Standard
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Main locations

\

m Japan bases

@ Salesoffice m Production base

Niigata office

Sendai office

Takasaki office

Hokuriku office

Utsunomiya office

Nagano office

Iwaki office

“ Ibaraki office

Saitama office

Kyoto office

Osaka office

Himeiji office

Okayama office Tokyo office (Head office)

Hiroshima office

Fukuoka office

Hachioji office

Yokohama office

Matsumoto office

Matsuyama office

Shizuoka office

Nagoya office Hamamatsu office

Toyota office
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s o s
et o N -

Sy N = b Panasonic Industrial Devices Sales (Korea) Co., Ltd.
ke oLt ™ y S =, = ——
i ‘WQ T \]I\\) . 0 \ /j - g b 7}\.

LI -

::‘ _ Panasonic Industry Europe GmbH (Germany) PanasonicylndustriaIE)Evice (PIDTJ) Tianjin factory
= N W A

‘k‘ ‘J .)xi 3 \ '

n -~

Panasonic Industrial Devices Sales (China) Co., Ltd.
T
7y
Panasonic India Pvt: Ltd.
e "
: \ f\

Panasonic Industrial Devices Sales (Thailand) Ltd.
n A

b — l
\_Panasonic Industrial Devices Sales (Taiwan) Co., Ltd.

|

[ ~— "
Panasonic Industrial Devices Sales Company of America (NJ)

Panasonic Industrial Devices Sales Company of America (CA) \ |
—

y

Panasonic Industrial Devices Sales (Malaysia) SDN.BHD.

Panasonic Industrial Devices Sales (Asia) Pte.Ltd.

e Salesoffice m Production base




Safty Precautions

When using our products, no matter what sort of equipment they might be used for,
be sure to confirm the applications and environmental conditions with our specifications in advance.

Panasonic
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