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Guidelines and precautions regarding the

technical information and use of our

products described in this online catalog.

B 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.

B 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.

B 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.

B 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.

m 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>

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

B 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.

B 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.

-1 -




. . .
L, '_- 5
l-l'.»_-
L B

85 years h|story of Panasonlc reS|stors

\

I5anason|c has produced resistors for rhore than 85 years oty
Base'd on the: concept "Good produicts begin. with Good- . =~ .
; omponents by our founder Konosuke. Matsushlta Panasonlc e
started manufacturlng fixed carbon ﬁlm resistors for radio recelvers-

in'1933 and reachéd the mllestone of accumulatlve 2 trillion pleces
.~ praduction by 2013..

B l‘lnlng up with thIS number of re5|stors, standard 1608 mm. S|ze 5
1 .we can make a round trlp to- ];h.e moon (2.44 198 mlles)

Established v ,q_ _
Fukui Matsushita ' _ e "'.'H‘.
}| Electric Company Reached total - 0
s 1 trillion pieces B&
1933

. | . 2018
P production o’ L
Started ==t

manufacturing

o | g
. s b 85™ Anniversary i
4 1974 . W% "2 of production
resistors » L ~ g :

Completed
Morita factory ‘
Reached total
2 trillion pieces
production
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Panasonic chip resistors, product line-up

Bick film
type

etal plate
type

Network

High-performance ]
Standard chip resistors

Metal plate
chip resistors

High durability
High r
ERA*V/K series

cons At
ERA*A S

[Icon description]

Anti- | . ; e . [Anti-Soider] : Reducing anti-solder joint crack in heat . : i :
: Improving durability for overloading EVelE en%/ironment J st |+ Reducing variation of resistance value under

sulfur environment
i . Cimnif : : Reducing variation of resistance value under .
: Significantly reducing total temperagture variation :
resistance tolerance
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Proper Usage: o

Thick film & Thin film chip resistors

TCR(ppm/K)

Tolerance (% 10 15 25 50 100 100 <
= Thick film chip area
1 Thin film chip area T
d 1

% Our recommended combinations for Tolerance & TCR

Chip resistors flowchart

TCR
Less than +50 ppm/K

+50 ppm/K or more -
Resistance value tolerance =
Q
Less than +0.1 % ; =
0.1 % or more +0.5 % §'c
or more o
Endurance test tolerance > @ O
(22
l Less than ‘Z’r g

o)
4 4 +0.5 % %

Thin film chip resistors

l

TCR

+25 ppm/K Less than
or more +25 ppm/K
Anti-ESD
Unnecessary necessaryv

High precision

P 5 High durability - High precision
ERA*V/K

ERA*A



1 T ~ [High | Low [[Anti-solder
High precision

Thin film chip resistors Bz
ERA*A series A

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

[ Resistance tolerance
M TCrR

VvV Resistance tolerance £ 0.1 % : R .. o
v TCR = 25 ppm/K m 4
v Endurance test tolerance £ 0.1% = -

nce (%)

Total tol

Thick film resistors (high-precision) ERA*A

Quarter total resistance from high-precision thick film resistors

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-precision (Endurance test tolerance £0.1%)
g by original Ni & Cr & Si - High-precision resistance materials
and protecting resistor by Sputter protection film.

® Endurance load test (1 kQ) @ Structural drawing
85, 85%RH, Rated load, 1608 Thick film resistors

—4— Conventional thin film resistors . . i . .
—=— ERA*A High-precision alloy (NiCrSi) Metal oxide
—e— High-precision thick film resistors

0.05

g
S o0.04 Epoxy resin
5 003
8 o002
=
o 0.01
g 0 I i
£ o1 h Gold electrode  Alumina substrates  Gold electrode
& 0.
¢ 0.02
5 -0.03
& -0.04
£ -0.05 e DSy
£ [
o
L CEETR e o o

-0.25

0 500 1000




ERA*A series

Soft termination technology adopted

M Chip resistance W@ Soft terminal
Appx. 0.15% expansion and contraction

&

IIE P ' Lighten the stress
Y[z TP resistance IR at solder fillet

: stress stress : by soft termination
£ [Litrnnness : : : Solder

[ Thermal shock test (-55°C to 155°C 2500cycle) solder joint crack ratio |

= . PCB = .
VexpanSMtractlon Appx. 0.3% expansion and contraction contractMansmn‘

Cycle 500 1000 1500 2000 2500

Conventional ,‘ 100 % 100 %
thin film |
chip resistors

ERA*A

100 —A— Conventional thin film chip resistors
—e— ERA*A
80

60
40

2 e /

0 500 1000 1500 2000 2500

Simulation (Cycle)

Crack ratio (%)

m Specifications

rartvo. | e [ [k festone T Rosiancs | e 0 e o o] AEC-9290 | pleasevisit our websie
ERAIAEB | 0603 0.05 25 +0.1 100to 10 k| +25 — for details !
ERA2AEB | 1005 | 0.063 50 +0.1 |47to100k| +25 Grade 1

ERA3AEB | 1608 0.1 75 +0.1 |47to330k| +25 -55 to 155

ERAGAEB | 2012 | 0.125 100 +£0.1 47t01 M £ 25 Grade 0

ERASAEB | 3216 0.25 150 +£0.1 47t01 M £ 25
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https://industrial.panasonic.com/ww/products/resistors/chip-resistors/high-precision-chip-resistors/thin-film-chip-resistors-high-reliability-type

recision]| TCR || joint crack

re\: Anti- |[ Anti- ‘AEC- \
['0 f § [sulfurated][surge} Q200
o 7

High ,J:t-lé:l:il]j)
fhinthimic

ERA*V/K series

Achieving higher-precision and longer-life than ERA*A series

]Jjj“\y [pHi_gh [ Low ] Anti-solder

v RESIStanCE tOIerance i 0-05 % S EE;E::::::Z ' total resistance tolerance
v TCR % 10 ppm/K 1/2
v Endurance test tolerance £ 0.1%

Half total resistance from thin film chip resistors (ERA*A series)

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

Current intense prevention by resistor pattern &
improve anti-ESD by reducing electric field strength

® ESD test (1 kQ)
HBM : 150pF. 2kV. £5 times
1608 thin film chip resistors

—&—  ERA*A
—eo— ERA*V/K
3 30
]
g
()
2 2.0
©
=
o
o
E]
©
>
g 10
2
ol
2
@
]
14
0
-0.5
0 1000 2000
Voltage (V)

® Anti-ESD improved design

Conventional A series

In alumina grain boundaries
(large grain size),

Ave. grain size

Current intense
prevention

thin resistor film area 3 im Regularize resistor film by
smoothing surface of alumina
K substrates and prevent currenct
q‘- E intensity

Intensity of overcurrent locally » Destory resistor

| Resistor fim thickness regularization |

New V/K series

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

Ave. grain size

No intensity of overcurrent - No destory resistor

Conventional A series

Electric field
strength reduction

| Expand resistor pattern length |

New V/K series

Reduce electric potential difference
on length wise by expanding
resistor patter length




ERA*V/K series

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

Anti-sulfurated

@ Sulfurization gas test
ASTM B809 : 105°C 1608 Thin film chip resistors

Covering gap between
. protection film and metal plate

5 —e— Conventional thin film chip resistor A e
— 0.20 Conventional thin film chip resistor B
S

e —e— ERA*V/K

C

o

® 0.10

2

&)

=)

L=

8 _ o Py
c 0.00 g -

8

kY]

0

o]

o

-0.10
0 250 500 750 1000
Time (h)

% Achieve excellent anti-solder joint crack by back side resin layer

. Chip resistance ) 3T
m M Appx. 0.15% expansion and contractionm m y )
ighten the stress at:solder fillet
by back side resin layer

2500 cycle crack ratio

Chip resistance

stress Back side stress

electrode layer

.............................. DAL socer R Conventional thin

film chip resistors

100

f PCB i
expafiSIERTraction Appx. 0.3% expansion and contraction contractMansmn‘

m Specifications

Size | Power |Limiting element| Resistance Resistance TCR  |ESDwithstand | Category
Part No. (mm) |rating (W)| voltage (V) |tolerance (%)| range (Q)  [(x106/ K)| voltage (KV) | temp. range () AEC-Q200
£10(R)
+ 0.1 <
ERA2V | 1005 | 0.063 | 50 toon | k=R=10k ™575() | 1.0
: 47<R=10k | *25(E)
+£10(R)
ERA3V + 0.1 1k=R=100k
ERA3K (10kQoer] 1008 | 0-100 | 75 £0.05 [—e—o £15(P) | 15 Please visit our website
=R= ifiéﬁ% -55to 155 | Grade 0 for details !
ERAGV + 0.1 1k=R=100k
ERAGK (0kower] 2012 | 0-125 | 100 +0.05 £15(P) | 2.0 |
. 47sR=750k | +25(E)
BB ERABY +01 |1ksRs 100k —20R)
ERABK (100 k2 over) 3216 | 0.250 150 £0.05 +15(P) 2.0
' 47=R=1M +25(E)
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https://industrial.panasonic.com/ww/products/resistors/chip-resistors/high-precision-chip-resistors/thin-film-chip-resistors-high-stability-and-reliability-type

—
Application

Application Example @
Current detection amplifier circuit for motor drive control unit

< Achieve high-precise amplifier ratio >

~—{I<— 1 ~—{I<— = ~—{I<— Y Three-phase motor Vout=Vs RL:

f . .
’ : I (amplification rate)
q
: : | R2
& o & e &
: : : R1 s '\/\/\:.“
. N Output voltage Vout

\d -
CurrentlI o ‘e
AN > >

Shunt resistors Sensing voltage
R Vs
(Vs=IR)

Power - s T ~.;l :

Control
Unit

' NG
= MA;&’/ f,.
—— solar Panel ¥
- /7

W=y

Application Example @
Voltage detection circuit for battery unit

e Output voltage V

L 1]
. N

0 .
N [}
: Z2:R1
. g
* K]

aln®

)
“yw
o e
0 .
) -
) "
. L
. g
. *
au®

Battery < - < Achieve high-precise partial pressure ratio >
wo— Battery T
unit - Management : = iR1 Vooy —R2___
S System g : (3R1+R2) :
& R2 (partial pressure ratio)

Detection voltage = :
VD %8, .
ITTT




Main locations

® Japan bases

@ Sales office m Production base

Niigata office

Sendai office

Takasaki office

Hokuriku office

Iwaki office

Morita factory Matsumoto office

Utsunomiya office

Kyoto office

Ibaraki office

Osaka office

Saitama office

Himeji office

Okayama office
Hiroshima office

Tokyo office (Head office)

Fukuoka office

Hachioji office

Yokohama office

Shizuoka office

Matsuyama offic

Nagano office

Hamamatsu office

Nagoya office

Toyota office

’ DT ST
> 1 =,

; =2 |
Panasonic Industrial Devices Sales (Korea) Co., Ltd.

e >

Panasonic Industry Europe GmbH (Germany) j

AT

N\ -
Panasonic Industry (China) Co., Ltd.

- \ﬂ
Panasonic India Pvt. Ltd.

T e

Panasonic Industrial Devices Sales (Thailand) Ltd.

- —
'\ Panasonic Industrial Devices Sales (Taiwan) Co., Ltd.

Panasonic Industrial Devices Sa/e; Company of America (NJ)
F 4

Panasonic Industrial Devices Sales Company of America (CA) j

Panasonic Industrial Devices Sales (Asia) Pte.Ltd.

Panasonic Industrial Devices Sales (Malaysia) SDN.BHD.

@ Sales office
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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 corporation.

-

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
Industrial Solutions Company
First edition : January 31, 2020 Panasonic

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

High performance chip resistor

The information in this catalog is valid as of January 2020.



