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Hot molded
fixed carbon
composition
resistors

15, £10, £20%

47~ 1M

MIL-R-11F (RCO5)

15, £10, £20%

2.2~ 10M

MIL-R-11F (RCO7)

15, £10, £20%

2.2~ 10M

+5 +10%
(type XG)

27M~100M

MIL-R-11F (RC20)

Carbon
Film
Resistors

+5%

4.7~470K

2%

4.7~150K

+1%

10 ~150K

+5%

4.7~ 1M

+2%

4.7~200K

1%

10 ~270K

+5%

4.7~2.2M

+2%

4.7~470K

1%

10 ~470K

Precision Type
Metal Film
Resisters

1.0, £2.0,15.0%

20 ~470K

+1.0, £2.0,15.0%

10 ~ 47K

MIL-R-22684

Flame-Proof
Metal (Oxide)
Film
Resistors

+2%, 5%

0.39~13

+2%, £5%

0.47~27

+2%, +5%

0.47~27

+2%, 5%

=27

+2%, 5%

1~27

+2%, 5%

15~47K

*2%, +5%

30~100K

+2%, 5%

30~100K

+2%, 5%

30~100K

+2%, 5%

30~150K




HOT MOLDED CARBON COMPOSITION RESISTORS
Type ERC

Dependable: MATSUSHITA carbon composition resistors have a
high degree of stability in resistance value as far as they operate
in accordance with the ratings.

m Uniform Quality: MATSUSHITA carbon composition resistors
exhibit extremely uniform characteristics due to the complete
quality control system.

® Solid Construction and Superb Appearance: Resistance material,
insulation and lead wires are solidly combined. MATSUSHITA
carbon composition resistors provide exceptional mechanical
strength and smooth and fine appearance having no crack to —CT
damage the performance.

® Small Mounting Space: Small in size, light in weight and insula-
tion construction to require smallest mounting space

Constructions Derating Curve
100 70°C

80
60

i
40 \
20
. \ e

(2 Color code (5 Solid resistance elements 0 20 40 60 80 100 120 140 160 180
Ambient Temperature (°C)

T

Rated Load (%)

(1) Solidly embeded leads (#) Soldered copper leads

(3 Rugged construction (insulated)

Dimensions

bl

—
=

Specifications

5, +10, & 3.68:0.38 | 1.57:0.10 | 25.40:3.18  0.38:0.08 MIL-R-11F
EAC-18G | 0.126 | 160 | Loh Logl (0.145:0.015)  (0.062+0.004) (1.000+0.125) (0.015+0.003)  (RCOS)
[T ] " | | +5,+10, | s 16.35+0.79 | 2.29:020  |38.10:3.18 | 064:0.04 | MIL-R-11F
ERCIG 11925 (1250 | 28 22~10M  (525040.031)  (1.500+0.125) | (1.500:0.125) (0.025+0.002)  (RCO7)

ERC-12G £5, £10, soxton | P8AEGEE 3.51+0.58 38.10:3.18 | 0.79:0.13
< — U gls 350 £20 : ] e T R
ERC-12XG £10, +20 27M~100M (037575 93q)  (0.138+0.023) (1.500+0.125) | (0.031+0.005) (RC20)

. |

Note: When ERC-12XG is used as non-insulation type, special values shown right Ma)\</. (I)t[;e;atlng { Ma>\(/. ?t\;egoaq
are available. But the dielectric withstanding voltage and insulation resistance o ‘ aHag
shown in the characteristics should not be applied. 1,000V 2,000V

Summary of Characteristics

1) Low-value resistors exhibit less change due to humidity, temperature, and voltage than high-value resistors.

2) Changgs of resistance due to increase in moisture content are always positive and they may be essentially eliminated by drying
at 100 C.

3) The effects of humidity may be minimized by operating the resistor with load.
4) Resistance changes due to load life are permanent and ultimately negative.

5) Resistance change due to soldering is positive and resistance change ratio becomes greater if the resistor has moisture present
in its body.

6) Temperature characteristics of MATSUSHITA carbon compositien resistors are extremely stable and negative change at a high
temperature is negligible.

A MATSUSHITA ELECTRIC =



HOT MOLDED CARBON COMPOSITION RESISTORS

Characteristics

All measurements shall be conducted at room temperature except for temperature characteristics test and load life test.
As for specific conditions such as mounting, test procedures, sequence of tests, etc., refer to MATSUSHITA Specifications

~ Specifications

Resistance Temperature

Characteristics (%)
Maximum Percent

| Resistance Change

from +25°C

Voltage Coefficient
Maximum Resistance
change per Volt. based
on AR for & V of (1.0-
0.1) RCWV. over 1K

Dielectric Withstanding
Voltage

Insulation Resistance
Test Voltage 500V
(100V for 1/8W, 1/4W)
Temperature Cycling
Limits: -55°C and +85°C
Resistance change
After five cycles.
Moisture Resistance
240 hours from -10°C to
+65°C 90~98% RH.
Short Time Overload
5 second Test of 2.5
Times Rated Voltage
Load Life i
1.5 hours on 0.5 hour off|
at 70°C for 1,000 hours.
Terminal Strength
Direct load 5 Ibs.
(2lbs. for 1/8W)5 turn twist |
Resistance to Soldering Heat
3 sec. test
Leads immersed in Solder
to 3.2mm from body at
350°C (250° for 1/8W)
Shock 100G 6msec.
Vibration
12 hours at 10 - 2,000Hz,
0.06 inch
peak-to-peak or 20G
whickever is less |
Low Temperature Operation
+00
at -65 _5 (o
apply the rated voltage
for 45 minutes.
Saldera'l;ility
230°C solder for 5 seconds |
Humidity (%)
(Steady state)
240 hours, +40°C and
95% RH
Temporary resistance
change

- Matsushita
Standard Produc

1/2W : ERC-12G
e
1K 2 under | +65-3 +5 -4
1.1KQ-10KQ | +10 -3 +6.5-5
11KQ~100KQ | +13 -3 +7.5-6
110K - 1MQ | +15 -3 +10 -7
1.1MQ - 10MQ +20 -3 | +10 -7
11MS2 over | +25 -3 | +10 -7
Rating Max. Res. Change
1/8W -0.050%/V or 2%
1/4W -0.035%/V or 2%
1/2W -0.035%/V or 2%
Atmos- 5
Rating pheric Earometnc
press. ress.
1/8W 300V 200V
1/4W | 500V 325V
1/2wW 700V | 450V
10,000M£ min.
+4%
Rating Max. Typical
1/8W  15% | 12%
1/4,1/2, 15% |  10%

+(2% +0.05Q)

RaEi@ Max. 7i7Typica|
1/8W +8% +6%
1/4,1/2, +10% +6%
+(1% + 0.059)
+3%
No damage
+(2% +0.050)
+3%
95% coverage
| Max. [Typical
1K$§2 under +8 -0 +6
1.1KQ - 10K | +8 =08 |- %F6
11K - 100K Q2 +8 -0 +6
110KQ - 1MQ +10-0 +8
1.1MQ - 10MQ +10 -0 +8
11MQ over +10 -0 +8

+105°C|

[ | -55°C | +105°C | 455°C| +105°C
1KQ unfier | 7i6.ST 1577 1K under ’ +6.5 +5
1.1KQ-10KQ |  +10 | 6 | 1.1KQ-10KQ +10 +6

| 11K -100KQ| #13 | £75 | 11KQ-100KQ | 13 | 7.5

| 110KQ-1MQ | #15 | 10 110KQ-1MQ | 15 | 10

| LIMQ-10MQ | $20 | +15 1.IMQ - 10MQ | +20 +15

| 11MQover | | #25 | 15 | 11MQ over 26 | 115

| Rating = Max. Res. Change = Rating | Max. Res. Change |
~ 1/8W | -0.050%/Vor2% | 1/8W -0.050%/V or 2%

. 1/4W | -0.035%/Vor2%  1/4W ~-0.035%/V or 2%

‘ 1/2W | -0.035%/V or 2% 1/2W -0.035%/V or 2%

| U 2
| Atmos- | : | Atomos- ]
. > | Barometric . o Barometric
Rating pheric | Rating pheric
o= Pre;s. Press. Press. Press.
~1/8W | 300V 200V | 1/8W 200V | —
1/4W | 500V 325V | 1/4W 500V | —
1/2W 700V | 450V | 1/2wW 700V | =
10,000MQ min. —
+4% | +4%
7Bating | M?L 7Avé.7 | 1
I 1/8W 15% 1MQunder12% -
_1/4,1/2, | 15% | 10% )
+2.5% +(2.5% +0.05)
~ Rating ["7Max_ | Ave
| 1/sw | 8% | 6% +10%
/4072, [ 10% | 6%

+(1% +0.05)

+(1% +0.05%)

+(3% + 0.05%2)

+(3% +0.05%)

No damage
+(2% +0.0502)

+3%

+(3% +0.05%)

95% coverage

'Negotiate between
user and supplier.

+10%

I-3
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HOT MOLDED CARBON COMPOSITION RESISTORS

Bulk Packing

Inner Package
(Polyethylene bag)

ERC-18G

T 5000

Quter Package

(Cardboard box)

™

bs
M(12)min. Leader both ends

(3/64
max.)
== {1/4%
1/64)

=]
=l
—

Marking

ERC-14G 100 3,000 oo ?2'036)
ERC-12G 100 2,000 - -
Lead Tape Reel Packaging Fan Fold, Boxed Packaging
(1/32 max.)
I o

(9/16%1/32)

*42)

f— A\ —=

70~ (2.75)

/l

L (92852)
70 b
e

(2.75)

Lead wire of the resistors encased
in this box shall be cut away by
the portion protruded beyond
tape.

662 262¢2 | 50t04 | 461.6

ERC186.| fakenai | 1o50:0] (200:0.15) | (1-13/16£1/18) 0% e
86+2 343 max. 5.0+0.4 52+2

ERC14G | 34401) | (131/2max) | (.200:0.15) | (2-1/16+5/64) 000 2000
86 2 343 max. 5.0t0.4 52+2

ERC12G | 534401) | (131/2max) | (.200£0.15) | (2-1/1645/64) 000 L

A MATSUSHITA ELECTRIC
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HOT MOLDED CARBON COMPOSITION RESISTORS

Cut-and-Formed Leads

Cut-and-formed lead types are designed for mounting on

printed circuit board, featuring as follows:

® Preparatory processing for wiring (lead bending or,cutting)
unnecessary.

® Uniform and precise lead spacing and lengths in accordance
with p-c-b standard 2.5n (n=1,2,3... )mm.

Lead Style and Dimensions

1/4W Type C 1/2W Type C
Unit: mm (inch) Unit: mm (inch)
= () =) 0
HlD +ile
4505 \ 45752 \
g 177+0.059 +0.059
(0.177 e (0'177,0050)
12.5%05 15.0+0.5
f : - g ——
Less than 1.5 (0.591:0.020) Less than 1.5
(0.059) (0.059)
Cardboard Packaging 1/4W, 1/2W
212+24 75%2.4
(8.34:3/32) (2.95+3/32)
90+2.4
———— — (3.54.+3/32)
e |
i lstripg
2033 38t1
‘ (8.0t7/64) (1.5£1/32)
L Unit: mm (inch)
e T e e Q'ty per Strip 50 pcs.
Part Numbar Code Q’ty per Box 1,000 pcs.
C%"’;g‘e‘)n Rated Power Specification Characteristic Resistance Res[\ils?g:\i::I\/alue
Tolerance s
MATSU Maximum g'h?ts flrreMs' tr‘:\ilfo
A = N i 1 al { =
Fixed o iy Rating [MIL-R-11 Nil St.andard i MATSU-| Tole- [MIL- icgnt figure?s of
Composition = (Watt) | Style High ambient S e R resistance and
Resistors, y:}; 8 T Resistance temperature i ras,{, ] the third c:)ne
+59 denotes number
Insulated X Range for f zeros follow-
15, 4 RE07 27M~100M full-load K 200k ?ng. Decimal
12 1/2 RC20 1/2W only operation B 20| M g)eoc;nbtylsRe?xar;rze-sé
=2R2
—
: l . i i — Suffix
For example: E R C = 1 2 '@ K 1 0 4 C Lead
: LY C|cut&
‘ j’ ‘F‘:—r:—/ Formed
| Card
r v T T 1 e Board
MIL-R-11 TYPE DESIGNATION Ry G 120 a0k LG F 1 0 4., K v Ifead
ape
T ] 1 ‘—!
EIA RS-172 DESIGNATION R R C 2 0 0 4 K

A MATSUSHITA ELECTRIC




CARBON FILM RESISTORS

Type ERD

® Very small in size

® High stability

® |ong life and low noise

® Superior coating for humidity protection, insulation

Constructions

MATSUSHITA Carbon film resistors are manufactured by the follow-
ing procedures: Carbon film is formed on the surface of high-grade
ceramic core and resistance value is fixed by grooving and painting.
Insulation humidity-proof epoxy resin is coated on the resistor.

® @ 606 @ ® ® 06

e e,

Derating Curve

g e

@ Ceramic Core (® Protective Subcoating
@ End Cap @ Spiral Cut

(3@ Lead Wire (Solder-Plated Copper Wire) Epoxy Coating

@ Welded Point
(® Carbon film

Rated Load(%)

100

80

60

40

20

Dimensions

70°C
\
\\
N
13?°C ‘
0O 20 40 60 80 100 120 140 160 180

Ambient Temperature (°C)

(® Color code bands e

Specifications

+6 | 4.7~470K E24 | 4 6305
=F R | = ¥ -0.3
ERD-18T |0.125 (250 |+2 | 4.7~150K

E96 | 5 ,(0.248+°-°2°
+1_ |10~ (50K : e

5 | 47~1M |E24 | 4 . g+1.0
ERD-14T 10.25 1300 2 | 4.7~270K _ 5 i 35418'339
#1 [0k | | Uy

6 | 47~1M |E24 | 4 *\ 12+1.0

ERD-12T (0.5 (350 +2 | 4.7~470K -
E86 | 5 |(o472'908
£1 | 10~470K =R

)

)‘(o 110+0.020) im .181+0.118) |

2.310.5
(0 091+0.020)

2.810.5

4.0:05 |

* See the “‘Standard Resistance Table in Decade’” on page I-14.
** See the "“Color Code Table” on page I-13.

A MATSUSHITA ELECTRIC 1-6

30+3

30+3

3013

(1.181i0.118)

) (0. (0:157:0.0201 (1181201181 | (

|0.6+0.05
(0.024
| £0. 0(15) |

\0 6£0.05
(0.024 |
| +0. 005) ‘

\o 6+0.05
0.024
‘ +0. 005)

DIN 44051
. 0207

DIN 44051
0309

]

DIN 44051

| 0414

|
2
|
y



CARBON FILM RESISTORS

Characteristics

Item

Temperature Coefficient
(ppm/ °C)

WSWhort Time Overload

Load Life In Humidity

Load Life

Dip-Soldering

Vibration Durability

Pulse Characteristics

Test Method anits
ik /\2 # . %108 topmi Cl Le5+53t5h;n~1—0_(5)§052
R: Resistance at room temperature
. 100K £2 or more
A R: R— (Resistance at room temperature +50) .
+350 ~ —700
Vot Room temperature +50
2.5 times the ra:ted a-c or d-c voltage sh;m:pglied for 5 secondsj 7 § :71%' &
AppIi(;ation of ther Vrated d-c vdlt;ge a?i)gé 90 ~ gé%ﬁH with a DSRIS |
period of 1.5 hours “ON’" and 0.5 hour “OFF"’ shall be repeated 1000 + 5%
times.
Appli;atTon of the r;iéd d-c voltage;t 765C with a périod of 1.57;1(;;# i; 4 ;%7
“ON"" and 0.5 hour “OFF"’ shall be repeated 1000 times.
" The lead of a resistor shall be dipped in 350°C solder at the height of ey
3.2 ~ 4.8mm from the body of the resistor for 3 seconds.
Tempérai&;;d;né between —55°C and +85°C shall be 7rieperated & %
times.
A vibratioﬁ (amplitua;T0.75mm, fre;zuency: 10 ~ 55li-liz with a ciy;:rlei
of one minute) shall be applied to 3 directions perpendicular to each 1%
other for 6 hours with each direction for 2 hours.
Application of 4 times the rated voltage shall be repeated 10,000 times £0.75 %

with a CVC',?,?E 1 second “ON"" and 25 seconds 'iOFF"

Noise shall be measured at room temperature with the rated voltage

Less than 10kS2
0.5uv/v max.
10k§2 or more

Noise applied. and less than 100K$2
1.0uv/v max.
100kS§2 or more
1.5uv/v max.
A resistor shall be placed on a metal V-block and be applied with a-c ERD-12T 1000V
Withstand Voltage voltage for 5 seconds. ERD-14T 700V
| ERD-18T 500V
Part Number Code
E | IMRUFIBDH 1 4 i G 2 7 4
Common Code Rated Power Terminal Res. Tol. Nominal Res. Value Suffix
\ Shape
[ ERD I Carbon film resistor l 18 | 1/8W T |[TypeT Fl1% The first two diéits are significant A | Lead cut 1/4W
j4 1/4W V| Type V G| +2% figures of resistance anfd the trfwir|d C [Lead cut 1/2W
— = ‘denot b zeros fol- - :
12 | 1/2W J | +5% ?onvsingr‘oAzstgui'rq %!irioz% tol., the V | Lead taping (Box

Examples: (1)

first 3 digits are significant figures
of resistance and the 4th one de-
notes number of zeros following.
Desimal point is expressed by R
as 4.752 = 4R7.

Carbon film resistor of 1/2W, 27 k2, £5% tol.
ERD-12TJ273

Carbon film resistor of 1/4W, 6.8(2, £5% tol. lead-cut form,
ERD—14TJ6R8A

(2)

1-7

A MATSUSHITA ELECTRIC



CARBON FILM RESISTORS

Cut-and- formed Lead

Cut-and-formed lead types are designed for printed circuit board mounting, featuring as follows:
® Preparatory processing for wiring (lead bending or cutting) unnecessary

® Uniform and precise dimensions
® Very small mounting space (Type V)

® No problem of shorting with other components due to lacquer coating on leads (Type V)

1/4W Type A 1/2W Type C
Unit: mm (inch) Unit: mm (inch)
45733 45'58 Iy
774005 +0.059 \
e (0.177 '\]1:’;(;1 N (0. 177 S \
T (0.492:0.020) " 1.7 Max. (0.591+0.020) 1.7 Max.
(0.067) (0.067)

1/8W, 1/4W Type V

Lead Taping

@g

Lacquer Coating

= _

Unit: mm (inch)

Features

® Precise dimensions, uniform spacing
®  Automatic mounting on p-c-b possibl
B Preparation for p-c-b mounting simp!

e
ified due to uniform lead spacing

Dimensions
10 s Unit: mm
max. 3 o ‘1‘1rhoax (inch)
(0.04) == - | (0.04)
l —r 1.5
I i :;:;:% max.
! ﬁ]:_lf (0.06)
| 2= T§eos
! = 0+0.5(0%0.02)(0.197+0.020)
| b
| o e Ve
: =
j = LU, —
‘%::%::“H'O
1‘ i g max.
| e 50 (0.04)
| L 1
| =g
g —J
1o@ 5
TR et saen Lot L
(0.04) 047:0.079) ' 236+0.039,
12, =2, 1< 1

A MATSUSHITA ELECTRIC
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ERD-18VJ

8.511 (0.335+0.039)

ERD-14VJ

11.56%1 (0.453+0.039)

Unit: mm

(inch)

 ERD-18T...V
ERD-14T. .V
ERD-12T ...V

1,000 pcs,
2,000
1,000




PRECISION TYPE METAL FILM RESISTORS

Type ERO(Coated Type)

Wide operating temperature of -55°C to +150°C
Resistance tolerance of £1.0%, +2.0%, £5.0%

Resistance temperature coefficient of £100 ppm

Very excellent humidity chracteristics due to newly

developed epoxy resin coating

Available at attractive price
® High reliability due to complete MATSUSHITA quality

control system

Constructions

Power Derating Curve

2000 @ ® ®3 \\
‘ e ! [ __ 80
gy e ey \ £ 0 -
NN R
20 N
() Ceramic Core ® Metal Film 20 40 60 80 100 120 140150160 180
@ Enel Cap @ Protactive Ambient Temperature (°C)
(3) Lead Wire (Solder-Plated Copper Wire) Subcoating
(@) Welded Point @ Spiral Cut
(8 Epoxy Coating
Dimensions
ok
+1%, +2% tolerances with 5 color bands
Specifications
Rating I g::ve:_ [ Op':;’:ing Resistance  Resistance » Dingensions mm (inch)
Type | (watty | Voit: Wy e L D [ e o
fon +1.0 91'(5) . 2.8+05 | 30t3 . 0.65+0.05
ERO-14C) oo | 280 | %20 20~560K | 6059 | (00256
‘ . + el +
+5.0 (0.359_0_039) (0.110£0.020) | (1.181+0.118) +0.002)
e . | | = = s — - - - )
e £1.0 | 6.3 g | 2.3:05 30+3 0.65+0.05
ERO-18C e 200 +2.0 20~301K | (02450039 (0.091%0.020) | (1.181%0.118) =~ (0.0256
1-9 A MATSUSHITA ELECTRIC



PRECISION TYPE METAL FILM RESISTORS

Characteristics

Test Methnd (per MIL-R-2268E§ 8

Item ‘ Max. Res. Change l na
| Short Time Overload +0.5% l Applying 2. 5 times the rated a-c or d-c voltage for 5 seconds
ﬁ Operation at Low ; +0.5% \ Applying the rated d-c load at —55°C for 45 minutes.
I Temperature ; | B p -
1 : : | +15% | Humidity cycling test per MIL-STD-202, 106C shall be repeated
v Moisture Resistance *1.5% | 10 times. . il
i" ) p Applying the rated d-c voltage at 70°Cat a cycle of 1.5 hours RN
| Leduilice e and 0.5 hour “OFF"" for 1,000 hours,
Temperature Cycling +1.0% A cycle between —55°C and +150°C shall be repeated b tlmes .
' 1 | Resister lead shall be dipped into molten solder of 350°C up to
Heat Soldering +0.5% 3.2 ~ 4.8 mm (0.125 ~ 0.19 inch) from the body of the resistor
for 3 seconds.
} The resistor shall be apphed W|th a vibration of 10 ~ 2000 Hz to each
Vibration + 0.5% | of three perpendicular directions for 12 times respectively at an
interval of 20 minutes.
. The resistor shall be applied with a shock of 50G to axial and
Shock £0.5% horizontal directions for 10 times respectively. e -
] 7 . Resistor lead shall be subjected to an axial pull of 2kg and the
Terminal Strength £0.5% body shaII be rotated by 360° horizontally 5 times. 5
il 7 3 Resnstance value at each of —15°C, —55°C, +65°C, +150°C shall be
.. 3 o
Temperature Coefficient +100PPM/°C FSBSUbER.
Part Number Code
r . 1
|
( Common Code Rated Power- Construction Temperature Res. Tol. Resistance  Value
l Coef.
[ ERO [ Metal Film Res. | [ 18] 0.125W] | ¢ Coated Type | | k |+ 100 pp,\,,l F| +1.00% +1, +2% | E96 Series
14| 0.25W ' G| £2.00% £5.0% E24 Series
J | £5.00%

A MATSUSHITA ELECTRIC
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FLAME-PROOF METAL (OXIDE) FILM RESISTORS

8 Flame-proof insulation type

B Superb high frequency characteristics and little current
noise

® Extremely stable due to metal (oxide) film

® Maximum operating temperature of 70°C

8 Metal alloy film for type ERX, and metal oxide film for
type ERG

Types ERG, ERX are metal (oxide) film resistors comprising
superior metal (oxide) film formed on heat-proof alkaliless
ceramic material. After connected with a couple of cap and

lead the metal (oxide) film is grooved in a spiral shape to
define resistance value and covered with flame-proof insula-

tion coating material.

100 T

80

60

40

Rated Load (%)

20

“N.235°C
J

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

(@) Flame-proof insulation paint coating (@) Press-fitted end cap
(@ Metal film or metal oxide film (® Spiral cutting
(3) Heat-proof alkaliless ceramic Soldered Copper Wire

imension:

dg

o e M

| Power  Max.

- i Resistance Resistance Dimensions mm(inch)
AR i ot B o e ST
| ERX-1AN 0.39~13 fa 42 4.0+1 30+3 0.6%0.1
' 1 350 :
ERG-1AN 16~22K (0.47799)  (0.16+0.04) (1.18+0.12) (0.024+0.004)
ERX-2AN 3 e 0.47~27 15415 5.5t1.0
ERG-2AN 30~100K  (0.59+0.06) = (0.22+0.04)
ERX3AN | fé 047~27  24+15 8.0+1.0
ERG-3AN B 30~100K  (0.94+0.06) (0.31£0.04) 38+3 ~ 0.8%0.1
ERX-5AN 1 | =2 1~27 40+1.5 8.0+1.0 (1.50+0.12) (0.031+0.004)
ERG-5AN 30~100K  (1.57+0.06) (0.31+0.04)
ERX-7AN s o 1~27 52+1.5 8.0+1.0
ERG-7AN 30~150K  (2.05+0.06) (0.31%0.04)
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FLAME-PROOF METAL (OXIDE) RESISTORS

Characteristics

ftem - Applicable Test Specifications
Flame Test Per UL-492-278 UL-492-278
Flammability in Overload After 1.2 times the rated power is applied,16 times the rated
5 ‘ i No flame
Conditions power shall be applied.
Resifsft_apce Temperature 25°C to 125°C +£350 ppm/°C (1AN) .
Coefficient 1300 ppm/:C (2AN)
+200 ppm/ C (3 to 7AN)
Short-time Overload 2.5 times the rated voltage shall be applied for 5 seconds. ? +2% (1AN)
+1% (2 to 7AN)

Load Life Application of the rated voltage at an ambient temperature of

70°C with a period of 1.5 hours “ON’" and 0.5 hour “OFF" shall +5%

‘ be repeated for 1,000 hours. 1
e ‘ _— . "l . - - 1: I |

Load Life in Humidity ‘ Application of the rated voltage at an ambient temperature of

40°C, 95%RH with a period of 1.5 hours “ON’* and 0.5 hour +5%

"OFF" shall be repeated for 1,000 hours.
Thermal Shock After the rated voltage is applied at 40°C for 30 minutes, the i

resistor shall be left at -35°C for more than 15 minutes within ‘ +2%

10 seconds. J
Solder Effect The resistor lead shall be dipped in molten solder at 350°C to a +1.0% (1AN)

‘ point within 3.2~4.8mm from the body of resistor for 3 seconds. +0.5% (2AN to 7AN)

Dielectric Withstanding ‘ AC voltage of 600V (1AN) and 1,000V (2~7AN) shali be applied | bl
Voltage between resistor lead and V-block. Wiaaiage

Part Number Code

[e] [R] [ 2 Al [N K 2| [7]
Common Code Rated Power Construction Resistance
Tolerance
|
ERX | Metal film resistors Denotes max. continuous G +2% The first two digits are
ERG | Metal oxide film resistors. i i J +5 % significant ~ figures  of
operating power az ambient resistance and the third
temperature of 70°C one denotes number of

zeros following.
Decimal point is expressed

AN |_Flame-proof byRas1.4=1R4
insulation type

Marking A) 1" stands for wattage rating.

Type: 1TW B)  “J” stands for resistance tolerance. (G, J)

C)  “K2" stands for date code. The first digit denotes the calender month when
produced (1 to 9 and J, K, L) and the second digit denotes the end digit of the
year produced.

D)  2nd line shows nominal resistance value.

A)  “K" stands for the calendar month when produced. (1 to 9 and J,K, L)

B) “A’ stands for Matsushita emblem.

C) 21" stands for date code. The first digit denotes the end digit of the year
produced and the second one shows any of each one-third calendar
month when produced. (1, 2 and 3 for the beginning, middle and end
one-third month)

D)  2nd line shows wattage rating and resistance tolerance.

E)  3rd line shows the nominal resistance value.

A MATSUSHITA ELECTRIC 1-12



GENERAL INFORMATION

Standard Color Code

Resistors are symbolized on the body by the color code system described. The symbolization shown has been adopted as the

standard EIA color code method of identification.

( 5%, +10%, £20% Tol. Units

+1%, 2% Tol. Units

1st Band - 1st Digit

3rd Band - 3rd Digit

2nd Band - 2nd Digit

e : 2 ]
1st Band - 1st Digit 4th Band - Tolerance ———
2nd Band - 2nd Digit 3rd Band - Number of Zeroes or
Decimal Multiplier

Color Digit Multiplier Tolerance

Black 0 10°

Brown 1 10!

Red 2 10?

Orange 3 10°

Yellow 4 10*

Green 5 10°%

Blue 6 10°

Violet 7 107

Gray 8 108

White 9 10°

Gold 10! +5%

Silver 1072 +10%

Nil .- +20%

5th Band - Tolerance

4th Band - Number of Zeroes or
Decimal Multiplier

Color Digit Multiplier Tolerance
Black 0 10° +1%
Brown 1 10! +2%
Red 2 10?
Orange 3 10°
Yellow 4 10*
Green 5 10°
Blue 6 106
Violet 7 107
Gray 8 108
White 9 10°
Gold - 10!
Silver 102
AN T . et
-13 A MATSUSHITA ELECTRIC



GENERAL INFORMATION

Standard Resistance Table

® Please inform resistance value based on standard resistance table when ordering resistors.
This will enable us to process your purchase order faster and thereby speed up delivery.

| 10.7 174 280 | \ 45.3 73.2
11 110 178 287 | 464 75.0
L TR | L | e ]
| 1.3 18 18 18.2 294 | 47 { 47 47 4715 76.8
) [ ICESRRErR
| 115 18.7 CHESIE i 48.7 78.7
118 91 ae| | | [aes 80.6
12 12 121 | : 196 36| | \51 511 82 82 825
124 I 20 200 324 ‘ 52.3 345
127 ‘ i 205 33 33 33 332 | 53.6 86.6
Lt B s B Bl
13 |130( | | 210 | ﬂ 54.9 88.7
. | i

w3 s %8| 56 56 562 91 909
13722 2 22 221 ‘ 35.7 57.6 93.1
140, | 26 s 50.0 953
s 2o (O S e a P i

127 | 237 | I 383 | 62| 619

5 15 15 150 24 243 } 3797} 9 | 32| 634

27 I A Y B R P o

158 | ' | 5| M2 ‘ 665
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Classification

"“ZNR" Varistors

Disk Type

Stacked Type

Voltage
Dependent
Resistors

"“ZNR'" Surge
Absorbers

Type D
|

Major Ratings
Varistor Voltage (V£10%): 82~1000
Rated Power (WDC): 0.3,0.8 and 1.5
Voltage Ratio: Vioma/Vima<1.08

Rated Power (WDC): 2,6,8,10 and 20
Voltage Ratio: Vsooua/Vsoua<1.08
Varistor Voltage (Vima): 33~880V
Tolerance(%): £10 or 15

Surge Withstand Rating(A): 500~2000

Varistor Voltage (V+10%): 6~25K g

Part No.

ERz-00OD

ERz-0JOH

ERZ-QDDD

 TypeE
\

Varistor Voltage (Vima): 220~1000V
Tolerance(%): £15

Surge Withstand Rating (A): 2,000~20,000

Type P

1
[
T7Varistor Voltage (Vima): 250~7000V

- Tolerance(%): +10
~ Surge Withstand Rating(A): 1500

|
|
|

ERZ-AOOE

ERZz-AOCIP

Type R

Varistor Voltag§7{V1mA): 6~12KV
Tolerance(%): £10
Surge Withstand Rating(A): 10

ERz-OOR

“VARIATITE"

——

Ceramic Diode Varistor

Varistor Voltage(V): 1.0~3.0 (at 1.5mA)
Tolerance(%): £b
Volt. Temp. Coef.: -0.3%/°C max.

SiC Varistors

Varistor Voltage(V+10%): 5.0~1000
Rated Power(W): 0.1,0.2,0.8,1.0,1.5,2.0
Current (mA): 1, 10, 100

PTE
Thermistors &
Application

Temperature
Dependent
Resistors

NTC
Thermistors &
Application

(A Char.)

~ Resistance(§2): 500~20K
Rated Power(W): 0.5W
Temp. Coef. (%/°C): 2.5, 3.5, 4.5

ERP-FOA

(B Char.)

|
f
,t,

Resistance(£2): 5~100
Max. Rated Power(W): 1,1.5,2,2.5,3,3.5
Switching Temp.(°C): 50, 75, 90, 120

ERP-FCIB

Degaussing
Elements

PTC Thermistor
Unit for
Thermostat

Types
D2~D8

~ Rated Voltage (VAC): 100,120,220
Resistance (£2+20%): 8~60

‘ Inrush Current [A©P)]: 6~10min.

Residual Current [mA rms]: 10~15max.

(Various types are available.)

Rated Power(W): 0.25,0.6,1.2,2,3,4
Resistance R25°C(£2): 8~200K
Constant(B° K): 2000~5500

Low B

Rated Power(W): 0.25, 0.6, 1.2
Resistance R25°C(£2): 4~200
Constant(B° K): 1500

ERT-D2~8

Thermistor
Temperature
Detectors

(Various types of detectors and sensors
are available.)

Rated Volt. (VDC): 12.0

| Operating Temp. (°C): -10~+60
Display Method: 12V, 3.4W lamp
Detection(minute): 3 max.

Spark Gap

\ Discharge Voltage(V): 750,1200,1500,2000
~ Tolerance(V): £250, 500
Insulation Resistance(£2): 10° min.

Discharge VoItage(V): 6000, 7000
Tolerance(V): * %%%
Insulation Resistance(§2): 10° min.




ZINC OXIDE NONLINEAR RESISTOR “ZNR”

“ZNR", abbreviation of Zinc Oxide Nonlinear Resistor, is an epoch-making voltage dependent resistor developed by Matsushita
Electric.

Its element is sintered ceramic material which comprises zinc oxide as a main ingredient and several kinds of metal oxide additives.
Thus, ZNR is featured in the great nonlinearity coefficient and incomparable surge suppression capability. ZNR is, therefore,
applied in such a broad manner as for voltage stabilization (DC), pulse voltage suppression, surge voltage absorption and protection
against lightning.

Patents
® 348 patents, registered or pending in Japan

® 204 patents, registered or pending over USA, Great Britain, W. Germany, France, Holland, Canada, Italy, Australia, Taiwan,
Sweden and lreland

Features

For voltage stabilization and pulse suppression

Excellent voltage stabilization and pulse suppression effect due to higher nonlinearity coefficient
Stable against temperature and humidity changes and load application

Lower temperature coefficient of varistor voltage (Less than 0.05%/°C)

Quick response to the pulse and voltage changes

Wide varistor voltage range 33V to 26kV

For surge absorption and lightning arrester

Excellent surge suppression capability [2000 to 3000A/cm? (8x20u sec)]

Lower residual voltage ratio showing excellent surge suppression capability at higher current range
Quick response to pulse

Symmetrical V-| characteristics

No follow current

Compact in size

Application

Voltage stabilization at various circuits of electronic appliances
Protection of various semiconductor elements against surge
Suppression of voltage and current

Protection of various relays avoiding sparks

Protection of various electronic equipment against lightning

Terms Concerning ZNR

ZNR is a voltage dependent resistor whose resistance value changes depending
on the applied voltage, and its characteristics are decided by its varistor
voltage and nonlinearity coefficient as in the case of conventional varistor.

“Varistor voltage (Vc)"’

Since ZNR has the voltage-current characteristics (V-1 characteristics) as
shown in the Fig.1, measuring current is needed to be specified in order to
specify the varistor voltage. In this catalog, the varistor voltage, which is the f Current
voltage between the terminals of ZNR with the current CmA applied, is called
Vc. For example, therefore, the varistor voltage with TmA applied is shown as
V. Varistor voltage measuirng should be made in as short time as possible,
because the varistor voltage changes with Joule heat effect. Varistor voltage is
also called “‘zero power’” voltage, which means the measuring must be made
avoiding heat. Usually, the standard measuring current is specified TmA, but
in such cases as in ZNR for high voltage stabilization, rod type ZNR for high
voltage, the measuring current is specified for each type, for example, 0.5mA,
0.1mA, etc. Fig.1

Voltage

A MATSUSHITA ELECTRIC -2



ZINC OXIDE NONLINEAR RESISTORS “ZNR”

e = B S T TN 2

“Voltage ratio R (Nonlinearity coefficient )"’

Generally, V-I characteristics of varistor is shown by the equation (1).

2V e
I= (T) ............................. (1)
I: Current
V: Voltage
oL Constant

The constant « in the equation (1) is called ““nonlinearity coefficient’” and is figured out by the equation (2) after measuring the
varistor voltage V; and V, at the measuring current I, and I,.

logl, — logl Iog( =
Bk o s g o (2) b, e e e (3)

logV;— logV, log (i) p e
Va2

Bihan L. 10, h i 1l 3 V ;: Voltage at current I,
en — = is « is shown by the equation (3). Yot Moltags a5 surrent I

In voltage dependent resistor the nonlinearity coefficient « is higher than 1.
The higher the nonlinearity coefficient becomes, the greater the voltage
dependency, i.e. the varistor effect. The o in ZNR is 30 to 70. In this catalog,

the nonlinearity is shown by the voltage ratio xé instead of a. log 1

log V

e

- it Fig.2 An example of V-I characteristics of “ZNR"
V-I characteristics’’

The V-I characteristics of ZNR is shown as Fig.2 by means of logarithmic graduation. Though the @ (nonlinearity coefficient) is
mentioned constant before, it isn’t so strictly defined. Asshown in Fig.2, the « in the higher current range is less than that in the
lower current range. In case of “ZNR" applied for surge absorption, the « in the higher current range or the residual voltage ratio
is more important. Therefore, refer to the technical data of the relevant product in the catalog.

““Rated power’’

Rated power of ZNR is specified only for the ZNR applied for voltage stabilization and pulse suppression and it is defined as the
maximum DC power applicable under the specified temperature, which differs depending on each product. (Use the power
derating curve which shows the relation between the.ambient temperature and the DC power, if such a curve is given.)

If ZNR is used for the circuits where no DC is applied, for example, for pulse suppression, the rated power as is can not be
adopted. Using ZNR under high temperature and application of the power beyond specification will result in the rapid deteriora-
tion of ZNR characteristics.

“Voltage-temperature characteristics”

Voltage temperature characternstrcs show the changes of varistor voltage influenced by the ambient temperature, and as the
temperature becomes hrgher the varistor voltage becomes slightly lower.

In case of ZNR, the change in the varistor voltage between 20°C and 70°C of the ambient temperature is shown as AVc%/°C by
means of the following equation, and it is approximately -0.03%/°C.

Ve(at 20°C) — Ve(at 70°C) 1 | 100 = AVc%/°C

Vc(at 20°C) 50
“Surge suppression capability”’

Surge suppression capability is specified for the ZNR for surge voltage absorp-
tion such as surge absorber and lightning arrester, and is shown as the maxi- 1130
mum allowable value of the peak current with ampere as unit under the 920
condition that the specified impulse current is applied. In case of ZNR surge
absorber, the current wave form of 8x20usec (as shown in Fig.3), specified by
JEC, is adopted as a standard wave form. The impulse current of the above
wave form is applied twice at intervals of 5 minutes, and the surge suppression
capability is shown with the current value (peak) at which the varistor voltage 10
V, changes by +10%. 0
When the wave form differs, the energy applied to the ZNR naturally differs, Time
and the different surge suppression capability will result. When the impulse
current is applied several times the maximum current, at which the ZNR
shows stable performance, becomes lower.

Current (%)
o0
o

Fig.3 Standard impulse current wave form
(8X20usec.)
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ZINC OXIDE NONLINEAR RESISTORS “ZNR"”

"Residual voltage ratio”

Residual voltage ratio shows the nonlinearity at higher current range needed in adopting the ZNR for the purpose of surge
absorption, and is expressed by the ratio of the varistor voltages at 1TmA and 100A (10A in case of low voltage ZNR) i.e. V100A
(V10A)/VimA (V100A and V10A are measured with the pulse of the standard current wave form 8 x 20usec).

As shown in this catalog, the residual voltage ratio of ZNR is 1.8 to 2.2 as maximum value, which is very low in comparison with

that of selenium and SiC varistor, thus showing ZNR has the excellent surge suppression capability.
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“ZNR’’ VARISTORS

Disc Type

Features

® Far greater nonlinearity coefficient («) than that of conventional
SiC varistors, equivalent to that of zener diode as shown below

® Superb temperature and humidity characteristics

®  Wide varistor voltage range from 82V to 1000V

Application

® \/oltage stabilization of various kinds of electronic circuits

® Suppression and limitation of voltage and current " )

Voltage Non-Linearity

(Comparison of voltage non-linearity
coefficients between ZNR and SiC varistor)

B Protection of semiconductive elements

V-l Characteristics
70
60
3 50
%
S 40 4
ey .
5 I BT 2 . G Varieor
©
Al [ ][ 4 2
N | | § 20 <<>_
“ZNR" = : - ‘
Horiz: 100V/div. 10 > BaTi0, Varistor SiC Varistor
Vert: TmA/div. : —tr 17
(¥ v v
0.50.7 1.0 1.5623 5 7 10 2030 50 100 200300 5001000
SiC Varistor Zener Diode
Horiz: 200V/div. Horiz: 10V/div.
Vert: TmA/div. Vert: TmA/div.
Power Derating Curve
__ 100
2 ;
o :
° 60 :
B i
£ 40 "
< |
20 :
|
0 1
—20 0 20 40 60 80 100 120
Ambient temperature (°C)
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“ZNR" VARISTORS

Ratings
Electrical Ratings

Varistor Voltage
(Zero-power Voltage)

The varistor voltage shall be measured applying the
specified measuring current (C) to a varistor. All the tests
shall be conducted at the standard temperature of 20°C,
promptly enough to avoid heat affection.

Satisfy the specified value

Voltage Ratio

Voltage Temperature
Coefficient

Voltage Ratio = vd

Ve
c: specified measuring current
d:cx10

Voltage temperature coefficient shall bemeasured apply—
ing the rated current at each of 20°C and 70°C and
expressed by AVc%/°C.

Satisfy the specified value

-0.05%/°C max.

Mechanical Ratings

The varistor body shall be secured and each lead shall be
subjected to an axial pull of the specified weight.

No exterior damage

Pull Test Lead dia. Weight
more than 0.5mm
0.8mim or less.. kit 1.0 kg
Q.5 O 1688 ovaveuinaso 0.5 kg
The varistor body shall be secured to keep the leads
verticall and the leads are subjected to the specified
weight. Bend the body by 90° and return it to the
original position and repeat the same in the opposite
Banal Tos direction by 180° in total.
Lead dia. Weight
more than 0.5mm
0.8mMm OF 18555 -2 - vocs smsnisinn 0.5 kg
0.5mm or Iess ................... 0.25 kg

Resistance to Soldering Heat

No exterior damage

Varistor Ieads shaII be immersed into a molten solder of
350°C up to the point 4mm below from the varistor
body for 2 seconds and the Vc and R change ratio and
exterior damage shall be examined.

AVc/Ve<t5%
AR/R<+5%

Environmental Ratings

The temperature cycling shown below shall be repeated
5 times and Vc and R change ratio and exterior damages
are examlned R .
Step ‘ ~ Temperature Time (minutes) AVc/Ve<+5%
Temperature Cycling ] - FEO
_— } DB 30 BIRS
2 ‘ Room ambinet 10~15
3 | 488 C*3 2 30
AT 4 ‘ Room ar;b;net : 10~15
A varistor shall be exposed to an ambient of 40°C, +EO
Humidity Test 95%RH for 240 hours and then Vc and R change ratio 2:479’;55;:6
] shall be examined. S
_ A varistor shall be applied with the rated power at 70°C, 109
Life for 500 hours and then Vc'and R change ratio shall be 2\4%\/;?5;206
examined. =
A varistor shall be applied with the rated power at .
Humidity Load Life ~intervals of 1.5 hours ““on” and 0.5 hour “off" for 500 ﬁg/\llchgfgg%
' hours and then Vcand R change ratio shall be examined. =

A MATSUSHITA ELECTRIC
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“ZNR"” VARISTORS

Dimensions

Specifications
= 0.3W

Unit:mm (inch)

Soldered copper wire ——| =id

g |

5 max.
(.197)

o

30 mm
TR

B

(mA) (~V)~‘~

: O  82:10%

| ERZ-03D3K101 | 1 100+10%
| ERZ-03D3K121 T 120£10%
ERZ-03D3K151 e 3 15010%
ERZ-03D3K181 4 180+10%
ERZ-03D3K221 | = 220£10%

~ ERZ-03D3K271 i 270£10%

~ ERZ-03D3K331 = 330£10%
ERZ-03D3K391 = 1 390+10%
ERZ-03D3K471 | 1 470£10%

~ Measuring |

:,;,,\.oo_m_AMmA w.n.c)
1.08 max. 0.3
1.08max. @ 03
1.08 max. - 0.3
1.08 max. 0.3
1.08 max. 03
1.08 max. 03
1.08 max. - 0.3
1.08 max. ~ 03
1.08 max. 0.2
1.08 max. 0.3

' (.024¢)

0.8W

ERZ-08D3K820

Note: Operating Temperature: -25~+70°C

82+10%

1
ERZ-08D3K101 1 ~100+10%
ERZ-08D3K121 1 120+10%
~ ERZ-08D3K151 T 150£10% ‘
ERZ-08D3K181 1 [ 180%10%
. ERZ-08D3K221 | 1 . 220%10% 11£2
. ERZ-08D3K271 | 1 . 270+10% (433 08¢
ERZ-08D3K331 | 1 330£10% 5+2 +079) (.031¢) |
. ERZ-08D3K391 1 390+10% 1.08 0.6 (.196 |
ERZ-08D3K471 91 470%10% | 1.08max. 0.8 +.079)
ERZ-08D3K561 1 560+10% 1.08max. 08
ERZ-08D3K681 | 1 = ~ 680£10% 1.08 max. 0.8
~ ERZ-08D3K821 1 | 820+10% 1.08 max. - 0.8 ,
ERZ-08D3K 102 1 1000+10% 1.08 max. 0.8 |

" ERZ-15D3K12

1.5W

Note: Operating Temperature: -25~+70°C

ERZ-15D3K151

'ERZ-15D3K181
ERZ-15D3K221

ERZ-15D3K271

 ERZ-15D3K331
ERZ-15D3K391

ERZ-15D3K471
ERZ-15D3K561
ERZ-15D3K681
ERZ-15D3K821

~ ERZ-15D3K102

-—

S Ny

—|

_A‘ﬂ_l

_\‘_\_\_A_l
|

120+10%
150+10%
180+10%
220+10%
270+10%
330+10%
390+10%
470£10%
560+£10%

680+10%

820+10%
1000£10%

Note: Operating Temperature -25~+70°C

|
e LN ._\‘_\‘_n =3/

| |
|l e s

(.157
+079)
=
25.0
(.985)  5%2
(.196
+.079)

1142
(.433
+.079)

0.8¢
(.0319)

|
t
]
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“ZNR"”"VARISTORS

Characteristics Example

Voltage vs. Current

T
%
I 7
2]
5
\@@ L [
100 | e = S T
e e e e e e i
£RZ SRS B O o L i
P ERZ»DDDaKEsB\ - ‘—Y QI = o i o e e |
EE——— ERZVDDD?’KBM I N B N-F-F+17 SN e L i
"J_B;;Q,Q,Ql@l‘, i ——— e e =
. eI e o i Sy e N B s i
% —F— tr70003K38—— [EEEae—— B e I
§ [ —— ERZ'DDDSKZN = | LTS L L DNAH+=—""1 == dolgErE
5 [ Erzoppiei— TN [ N-FPRT i
’_-EB,Z':PD;EBJ"_/’_——— = i R il E
|+ T lepzgpgeest——T"TT [ | Il — TIN-HSC T -t
100 = Terzoooi 1] ] Pk
= —Ej_z‘_g_g_[)#ﬁ(l%— -
— taz00l 820 [ ——1
N
N
10 107 10 10 107
Current (mA)
Voltage vs. Temperature Life
I [
1000 ERZ-D00GK102 18 Specimen: ERZ—08D3K101
800 | Ambient Temp.: 70°C
ERZ—OOID3K681 Load: 0.8W, DC
600 } }
ERZ-OCID3K471 o 2
;— 400 | 1 B AV
% ERZ~TDD3IT331 7 av,
fare @ AR
s 1 ERZ-LIOD3K221 g i
=} 00 [ I
2 [ [ S Vo)
$ ERZ-CIOD3K151
| i
100 ERZ-0JOD3K101
20 0 20 ‘ 1 1 1 1 1 == 1 1 1 i
= 40 60 j
e NG 20 30 4050 100 200 300400500 1000
Time (hours)
Load Life in Humidity Humidity
10+
10 b imen: ERZ— ,
speciman: £ 2 -0BREKT0] Specimen: ERZ—08D3K101
= Ambient: 40 C, 95% R.H. Ambient: 40°C 95% R.H
2 Load: 0.8W, DC 5 D iy AV o
2 5¢ AVig = N
& 2 AV
3 AR 2 AR
b E o
=
O Vo S
&
@
e
= © .51
1 1 1 Ve L L L 1 1 1 L 1 1 L L L 1 L 1 J
20 30 4050 100 300 200 4005001000 20 30 4050 100 200 300400500 1000
Time (hours) Time (hours)
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“ZNR” VARISTORS

1) Voltage Stabilization R
O AAAAAAAN/ P O
Input /
fewt - A Output (stabilized)
o s —0
2) Spark Killer for Contact Protection
2)-1 Connection between load 2)-2 Connection between contact points
o\c oo
ZNR
— anp

5

3) Suppression of Surge Voltage
3)-1 Audio frequency circuit with an output
transformer which operates by line voltage 3)-2 Vertical circuit of color TV's

)
+1 10V
Speaker
O
>
§ ]
ZNR
o
110V
+18V
/)

3)-3 Relay circuits

Holay ZNR " E

ZNR

Trigger
circuit

e
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“ZNR" VARISTORS

Suggestinos for Handling

Keep the correct rated power

1. The rated power is specified at DC. If the ZNR is to be used in the AC circuit, advance notice
to that effect is needed.

2. If the power beyond rating is applied, great heat generation is caused lowering the varistor
voltage, which gives rise to overcurrent. As a result, the element temperature rises finally
damaging the element.

3. The rated power is defined as the power which shows stable performance against continuous
load for a long period within the operating temperature range of -25°C to 70°C. So, if the ZNR
is to be used at the temperatures out of the above range, the power derating curve needs to be
referred.

4. Select the proper varistor voltage in accordance with nonlinearity. Mistake in the selection of

varistor voltage will result not only in failure of obtaining expected performance but also in some
accidents.

Part Number Code

E R||Z —
Common Code Rated Wattage Shape  Current Value Tolerance Voltage Value Suffix
Alphabets A to Z,
Z 10mA ! signifying special
ez | ZNR 03 0.3W = o 0 +59 i;r)gﬁ]ifiaagonsngpart
i i i 08 | 0.8W : S
{eine Dadodoibtol) | K +10% electrical character-
15 1.5W ! istics.
: L& +15%
(o [ o wee] | T
Measuring current : The first two digits are significant
value for varistor S otherwise figures and the third one denotes
voltage specified the number of zeros following.
Decimal point is expressed by R.
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“ZNR"” VARISTORS

Stacked Type

Features

® Quick response and sharp knee with voltage nonlinearity
coefficient o« 50

®m  \Vide varistor voltage from 8kV to 26kV with closed
tolerance of *3%

® Uncomparable high power available (ex. ERZ-1DH9S253
permits 20W continuous application at 60°C)

Application

B Stabilization of high voltage circuitries of picture tube of

consumer and industrial televisions

Dimensions (Type A) Unit: mm(inch)
~c ; =
o g 4.5¢ (.394:.020) (904+.00g) (.984+.008) % S
™ 9 (AT dia;) 10i0_.2— 25+0.2 25+02 3 x 46 ? ,_\1 g
2 | (118x.157) s =
=R : = —~ 0 ™~ 1 =
d ’ I_r—~ 5 , 812 = fg g— - Tt
) et 2 A | 3R @
St ' SS4” 1 N o
~—— e : =
o3 N3 x4e
io) i Q
G 10~ 15 Bl o7y -1 18XAB7)
& ] @ | 26205 (1.732+017
A = —=r=50min NS |11.024+.017)
(.394~.597) (1.967) S IRVt R

Specifications

= 2W type
ERZ-20H4K702 0.1 7.0+10% 1.08 max. 2.0

' ERZ-20H4K802 0.1 © 80+10% | 1.08 max. 20

i ERZ-20H4K902 7 01 7‘;79.0140% 1 1.08 max. 2.0 | |

- ERZ-20H4K103 0.1 ~100£10%  1.08 max. 20 | 110 { 40+1
ERZ-20H4K113 0.1 ©11.0%10%  1.08 max. 2.0 - (433) (1.575+.039)

 ERZ-20H4K123 0.1 12.0+10% 1.08 max. 2.0 |

" ERZ-20H4K133 | 01 13.0£10% 1.08 max. 2.0

| ERZ-20H4K143 0.1 14.0+10% 1.08 max. 2.0

1. Operating Temperature: ~25~+60°C

11 A MATSUSHITA ELECTRIC



“ZNR"” VARISTORS

= 6~10W Type
Pure N Measuring Current ' Rated Voltage = Vfoltage Ratio T‘ *Rated Wattage 1 Dimensions mm(inch)
bt (mA)  (KV) | VosmA/VsouA _ two) | e, i as

ERZ-60H9S802 05 | 8.0t3% | 1.08 max ‘ Ao 110 40+1
ERZ-60H9S902 0.5 \ 9.0t3% | 1.08 max [yl 1 (4.331) | (1.575%.039)
ERZ-80H9S103 0.5 | 10.0£3% | 1.08 max . \ =i N
ERZ-80H9S113 05 11.0£3% 1.08 max v 3 0 | 150 7041
ERZ-80H9S123 0.5 12.0£3% 1.08 max 8.0 (5.906) | (2.756+039)
ERZ-80H9S133 0.5 13.0£3% 1.08 max 8.0 A
ERZ-80H9S143 0.5 14.0£3% 1.08 max 8.0 |
ERZ-1AH9S153 0.5 . 15.0¢3% 1.08max 100 | ‘ e
ERZ-1AH9S163 05 | 16.0+3% 1.08max | 10.0 - 190 1001
ERZ-1AH9S173 0.5 17.0t3% 1.08 max 10.0 | (7.480) (3.937+039)
ERZ-1AH9S183 0.5 18.0+3% 1.08 max 10.0

1. Operating Temperature: -25~+60°C
2. Therated wattage values are specified under the condition that a heat sink is equipped within the operating temperature range.

Dimensions

Unit: mm (inch)

o (6 —-Dr——
urnishing position of heat sink
/Furm'shing position of high tention rubber cap /F 10+ 005 po
E i : n- (.394+ 001)
1\ i il
*T*F'—AJ 2 B——50min
) d
- D
Partto. | L i v ey W e )
ERZ-20H~ 95max 40+0.5 18.5+0.5 7.810.3 131 15+1 102 | 7max. | 7max. A
o | (3.740) ‘7(1.5751.9207)7 7(.7281.020)77(.3071‘.012) ‘ (.512+.039) | (.591+.039) (.394%.079) (.276) (.276)
ERZ-60H~ 95max. ‘ 40+0.5 ‘ 18.5£0.5 7.8t0.3 | 131 | 16%1 { 10+2 | 7max. 7max. " ]
& | (3.740) | (1.575+.020) | (.7284. 020) (.307+. 012) | (.512+.039) (.591%. 039) 1(.394+.079) (.276) E?G) |
ERZia0HA~ | 185max, 70£1.0 | 18.5%0.5 | 7.8#0.3 13£1 15£1 10£22  7max. 7max. o
s 1 (5.315)  (2.756+.039) (.728+.020) (.307+.012) (.512+.039) (.591+.039) (.394+.079) (.276) (.276)
ERZ-1AH~| 175max.| 100£1.0 | 18.5:0.5 7.810.3 13£1 1551 10#2  7max. 7max. . |
 (6.890) \ (3.937+.039) (.728+.020) (.307+.012) (.512+.039) (.591+.039) (.394+.079) (.276) | (.276)
Heat Sink Specifications — e === Unit: mm (inch)
—
2+0.05
4¢ 4¢ 49 1 oo
I ‘ |
—] f— - = j e
~—C b a —=f
Q
L T w a ; b c d;
40+0.5 40%1 32+1 7.5+0.5 25+0.5 5+0 5
(1.575+.020) (1.57571039) (1 260=. 039) (.295t.020) (984+ 020) (.197+.020)
701 4081 | 3241 10£0.5 25:05 | 2505 | 5:05 | A";’"':;m. i
(2.756£.039) | (1.575.039) | (1.260+.039) \(394+ 020) | (984+.020) (.984%.020) | (.197+.020) SIS Wit
R alumite (black)
401 3211 25+0.5 - 25+05 | 25%0.5 5+0.5
(1.575%.039) | (1.260+.039) | (.984+.020) | (.984+.020) (.984%.020) | (.197+.020)
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“ZNR"” VARISTORS

High Tention Rubber Cap (Dimensions)

= For 2W, 6W, 8W and 10W Type

Unit: mm(inch)
——{ 1241 |-—1oo min.
(.472 +.0 H)j (3.937)
’ 69
= = 3 High voltage cable
4% T8 8
SO Vg <™
o =
g
=% ——— Flame-retardent silicon rubber
‘ 23+030
i (.906+012)
Dimensions
Type B - Unit: mm(inch)
(1.969)
(3.937) 50min.
[=—100 min 200 max. |
(7.874) (3.937+ .020) ‘ (1.969+.020)
10&0.1 —v——1001—0.5 —
© (.394+.004 304+ 004 Ere
‘E r (.39 )04 ) LLE),Q
= T E:‘\\ \Z
©- D
Bl g |
T =128
f = A fhec
i -8
O +l
Fés
r=—>50 +0.2 —= =
(1.969+.008) E
Specifications
m 20W Type
Méa“sﬁﬁng Current Rated V;yﬁitage Voltage Ratio
ERZ-1DH9S193 0.5 19.0+3%
ERZ-1DH9S203 0.5 20.0£3%
ERZ-1DH9S213 0.5 ‘ 21.0£3%
ERZ-1DH9S223 0.5 T 22.0+3%
= — — - —— — s — o
ERZ-1DH9S233 0.5 \ 23.0+3% !
ERZ-1DH9S243 0.5 : 24.0+3% 1.08 max 20.0
ERZ-1DH9S253 | 0.5 | 25.0£3% 1.08 max 20.0
4 - == SRR Rl = —=! = - = —
ERZ-1DH9S5263 J 0.5 26.0+3% : 1.08 max ‘ 20.0
1. Operating Temperature: -25~+60°C
1-13 A, MATSUSHITA ELECTRIC



“ZNR"” VARISTORS

Electrical Ratings

Voltage Temperature
Coefficient , |

Varistor voltage shall be measured applying the specified measur-
ing current. All the tests shall be conducted at the standard
temperature of 20°C, promptly enough to avoid heat affection.

Satisfy the specified value

Voltage ratio shall be calculated by the following equation,
where the current (C) is the specified measuring current and (D)
is equivalent to 1/10 the current (C).

Varistor voltage at Current (C)

Volt. Ratio = -
: Varistor voltage at Current (D)

The varistor shall be applied with the rated current (DC) at
each of 20°C and 70°C and the change ratio of V¢ and
expressed by AVc%/°C.

Satisfy the specified value

—0.05%/°C max.

Mechanical Ratings

Pull Test

The varistor body shall be secured and the leads shall be
subjected to a pull of 2.5kg for 5 seconds.

Bent Test

No exterior damage

The varistor body shall be secured to make the terminal for
low voltage vertical and the terminal lead shall be subjected to
an axial pull of 1.0kg. And then the body shall be bent to a
horizontal plane by 90° and back to the original position,
repeating the same in the opposite direction.

Vibration Test

No exterior damage

One minute frequency cycling from 10c/s to 55c¢/s to 10c/s
(amplitude: 1.5mm, .059") shall be applied to the body secured
both in the axial direction for 2 hours and in the diametral
direction for 2 hours. Accordingly, the change ratio of varistor
voltage and exterior changes are examined.

AV05/V05<E3%
AR/RLE3%
No exterior damage

Environmental Ratings

'T:emperature Cycl in‘Q

The temperature cycle shown below shall be repeated 5 times
and the change ratio of varistor voltage and voltage ratio and
exterior changes shall be examined.

|

| Step ] Temperature Time (minu.)

1 [ 1256°C +3°C 60
2 | roomembient | 10tw0i5
L
{v4 s rrogm‘anlbient T 107to*'1 s

Low Temperature Test

AV0.5/V05<+3%
AR/RLt3%
No exterior damage

The varistor shall be left at an ambient of —25°C for 500 hours
and the change ratio of varistor voltage and voltage ratio and
exterior changes shall be examined.

emperature

AV05/V05<+3%
AR/RLt3%
No exterior damage

The varistor shall be left at an ambient of 125°C for 500 hours
and the change ratio of varistor voltage and voltage ratio and
exterior changes shall be examined.

AV05/V05<13%
AR/RL*3%
No exterior damage

for 500 hours and the change ratio of varistor voltage and
voltage ratio and exterior changes are examined.

AV05/V05<t3%
AR/R<*3%

No exterior damage

The varistor shall be applied with the rated wattage at a
temperature of 60°C for 500 hours and the change ratio of
varistor voltage and voltage ratio shall be measured.

A MATSUSHITA ELECTRIC
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“ZNR" VARISTORS

Characteristic Examples
Voltage vs. Current

40 \ \
30 % N
5, "\ \%
5 ERZ—1DH9S253 \‘P\L\‘ NG L
e ]
B ERZ 1 DH95203 \ 5
—1AH9S183 T L S
= A . b N
S 15 ERiZ—1?H9|S153 - \_- A
e ERZ-80HYS123 N
2 1 1
£ 4o ERZ_ 80HIS103 NN
[ | I
ERZ—60H95802 b=
N
7 N
5
0.02 0.05 0.1 0.2 0.5
Current (mA)
Voltage vs. Temperature
Sample: ERZ-1TAH9S153
15.0
VOB~
= 180 \
>>4 V0 05
3
& 13.0 }
o
>
120k
1 1 1 1 1 1
-20 O 20 40 60 80 100 120
Temperature (°C)
Life
+3.0r
: ERZ-1AH9S183
+2.0F Sample 9
AVc .
EYE %100 fay = HE i
Ve /: e
g
:‘//f" Vos
0.0 : : ; :
50 100 200 500 1000
—-1.0
Time_(hours)
Humldlty +3.0/F
Sample: ERZ-1AH9S183
+2.0F
AVc
x10q(%) +1.01
Ve v
. =—————13 : .
0.0 . o 7 y Vo5
50 100 200 500
—-1.0
Test time (hours)
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“ZNR"” VARISTORS

- 0

(1) Reactor transformer method
H.M

to CRT
EBT

1

Amplifier Reactor transformer

Keep the correct rated power.

The r_ated power is specified at DC. If the ZNR is to be
used in the AC circuit, advance notice to that effect is
needed.

If the power exceeding the rated value is applied, great
heat generation is caused lowering the varistor voltage,
which gives rise to overcurrent. As a result, the element
temperature rises, finally damaging the element.

The rated power is defined as the power which shows
stable performance against continuous load for a long
period within the operating temperature range of -25°C
to 60°C. So, care must be taken to ambient temperautre.
Fix the heat sink in correct manner.

Since a heat sink is indispensable to assure the rated
power application, the required type must be fixed in
correct manner. Avoid using the ZNR beyond the rated

(2) ZNR method

H.V
(e; @
o CRT
FBIT
- ZNR

-

power by fixing the heat sink to the metal part such as
chassis in expectation of the radiation effect of the metal
plate.

® Pay much attention to high voltage.
Sufficient consideration should be given to avoid acci-
dental discharge at the high voltage terminal. For safety
assurance, however, the chassis and other components
need to be placed at least 30mm off the high voltage
terminal.

® Keep away from shocks and vibrations
ZNR is designed to endure a certain grade of shocks and
vibrations. But as ZNR is encapsulated in a ceramic tube
attention should be paid to direct shocks and vibrations
in order to avoid unexpected accidents.

E R V4
Common code Rated wattage Shape  Measuring  Varistor Varistor voltage Suffix
current for  yoltage
varistor tolerance
voltage |
S | £3%
JiE5%
K [+10%
ERZ Zinc Oxide | 20 2W The first two digits are
varistor 60 B6W H | Stacked Type significant figures and the
80 W third one denotes the
number of zeros following.
1A | 10W
1C | 15W
1D | 20W

A MATSUSHITA ELECTRIC
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“ZNR” SURGE ABSORBERS

“ZNR’’ SURGE ABSORBERS

B R

Types D,E and P

Features

Excellent in residual voltage ratio

No follow current
Symmetrical V-| characteristics

Application

B Protection of semiconductive elements such as diodes,

transistors, thyristors, triacs

ment

ment for power distribution line

B Switching surge suppression of relays
® Protection of water system from lightning surge

Ratings

Electrical Ratings

Large withstand surge current (600A~20kA)

Quick response to surge with steep rise

Any voltage rating within a VimA range from 33V to
1kV available (V1mA: varistor voltage)
® Type P equipped with an indicator facilitates maintenance.

Protection of various kinds of consumer equipment
Protection of broadcasting equipment

Protection of traffic and railway signal system equipment
Protection of communication, measuring, control equip-

Protection of low voltage switchboards
® Protection of various kinds of automatic control equip-

Test Method

Varistor Voltage

Withstand
Surge Capability

Surge Life

Residual Voltage
Ratio (Rc)

Varistor Voltage
Temperature Coefficient

Withstand Voltage
(pertinent to Type E and P)

“Thé varistor voltage (VimA) is the voltage measured
between the both terminals of ZNR applying a d.c.

current of TmA. Measurement should be conducted
promptly enough to avoid heat affection.

V, change ratio is measured after the specified impulse

shall be applied 2 times at intervals of 5 minutes.

V1 change ratio is measured after the specified impulse
shall be applied 10,000 times at intervals of 10 seconds.
Impulse:  V1L68V .......... 2msec, bA
VA 282V wuivnisss 8x20usec, 100A

Impulse: 8x20usec, 10A(V1imA <68V) or 100A(V1mA
>82V) Residual voltage ratio (Rc) is expressed by the
ratio between a voltage when the above current is
applied and a voltage when 1TmA d.c. is applied.

Temgerature coefficient is VimA change ratio expressed
in %/ Cowhen measured at ambient temperatures of 20°C
and 70 C respectively.

Withstand voltage test between terminals and metal for
mounting are tested under the condition of commercial
frequency voltage 2kV a.c. for one minute. (16kV a.c.
for High Voltage Surge Absorber)

To meet the specified
value

AVImA/VImALE10%

AVImA/VImALE10%

To meet the specified
value

-0.05%/°C max.

No damage

=17
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“ZNR"” SURGE ABSORBERS

Mechanical Ratings

Pull Test

Bend Test
(pertinent to Type D)

A ZNR body shall be secured and the terminals are
subjected to the specified weight (Type D: 1kg, Type E
and P: 5kg) axially applied for 10 seconds, and exterior

damage is examined.

No exterior damage

ZNR terminals are secured and subjected to an axial pull
of the specified weight (0.5kg) and the body is bent to a
horizontal position by 90° and returned to the original
vertical position. Same bending is conducted in the
opposite direction, and then exterior change shall be
examined.

No exterior damage

T};e bbdy is fixed on a vibration plate and the vibration
specified below shall be applied in three perpendicular
directions for 2 hours respectively, and then exterior

(pertinent to Type D)

for 2+0.5 seconds. Method details are as per JIS C 5102,
8.4.

Vibrations change is examined. No exterior damage
A vibration: 1 minute cycle (10Hz=>55Hz~>10Hz)
amplitude is 0.75mm (total amplitude:
1.5mm)
Seiderability ZNR terminals shall be dipped in a solder of 230+5°C All the surface dipped

should be covered with
solder.

Resistance to Soldering
Heat (pertinent to Type D)

ZNR terminals shall be dipped in a solder of 350°+10°C
for 3+0.5 seconds up to the point 4mm below from the
body. Method details are as per JISC5102, 8.4.

AV, mA/V, mA<+10%

Environmental Ratings

High Temperature

After ZNR is subjected to 70°+2°C without load appli-
cation for 1,000 hours and then to a room ambient for

Ay mA/V mALt5%

Storage 1 hour min. to 2 hours max., the characteristic change
is examined.
After ZNR is subjected to 40°+2°C, 90~95%RH without
Humidity load application for 1,000 hours and then to a room AV, mA/V, mA<L+6%

ambient for 1 hour min. to 2 hours max., the character-
istic change is examined.

Temperature Cycling

After the temperature cycling shown below is repeated 5
~ times and then the sample is subjected to a room ambient
. for 1 hour min. to 2 hours max., the characteristic
| change shall be measured.

1 2519 30
s 2 ~ room ambient 10~15 ‘
| 3| +8512 r 30 |
‘ 4 "~ room ambient { 10~15

AV mA/V; mA<L+5%

A MATSUSHITA ELECTRIC
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“ZNR"” SURGE ABSORBERS

e e T e

Dimensions :
Unit: mm{in

Type E

[]
o
Y

30min
- YO
/~ —
1—_ =)

l~14 -
Type P k‘ 300
&
[
‘ MTG. HOLE 1
“ _5¢' ' M4
Specifications
= Type D
| T Max. @~ Withstand @~ Residual . i
} Allowable Surge | Voltage Dimensions mm(inch) I
PartNo.. - = 1w N{ A o Noltage | Current | Ratio b
(V) . V(max.) = 8x20us (A) V10(0':a/):/)1mA | Dmax. | T max. w
ERZ-B14DK330 33+10% DESTS 500 7 L2k0
ERZ-B14DK390 39+£10% DC 20 500 *20
ERZ-B14DK470 47+10% DC 24 500 *E2L0 18(.709) 7(.276) 11(.433) i
ERZ-B14DK560 56+10% DC 28 500 * 200 ﬁ
ERZ-B14DK680 68+10% DC 35 500 =41240 |
ERZ-A10DL820 82+15% AC 40 500 2:5 5(.197)
ERZ-A10DL101 100+15% AC 50 500 2.5 13(.512)
ERZ-A10DL221 500 2.2 | 8(.315)
= 220£15% AC120 8(.315)
ERZ-A14DL221 1000 2.1 17(.669) |
ERZ-A14DL441  440%15%  AC240 2000 2.1 18(.709)  9(.354)

Notes) 1. Operating Temperature Range: —25 ~ +70°C
2. * Residual Volt. Ratio: Viga/VimA
3. Tolerance 5% and 10% available
4. Other values at VimA (V1mA > 33V) available
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“ZNR"” SURGE ABSORBERS

s Type E
Max. Allow-  Withstand Residual e e
able Voltage  Surge Current Voltage Ratio l??mensrons mm (inch]
| V(Max) | 8x20us(A) | VigoA/VimA(Max) W H L
 ERZ-A20L ‘ ‘ 2,000 2.0 48(1.890) 42(1.653) 39(1.535)
| ERZ-A25EL221 = 220+15% AC120 5,000 1.9 60(2.362) 55(2.165) = 51(1.969)
ERZ-A32EL221 | 10,000 1.9 60(2.362) 55(2.165) 51(1.969)
ERZ-A20EL441 | 4,000 2.0 48(1.890)  42(1.653) 39(1.535)
| ERZ-A25EL441  440+15% . AC240 8,000 19 60(2.362) 55(2.165) = 51(1.969) |
| ERZ-A32EL441 15,000 19 60(2.362) 55(2.165) = 51(1.969)
ERZ-A20EL881 5000 | 2.0 48(1.890) 42(1.653) 39(1.535)
ERZ-A25EL881 880+15% AC480 10,000 | 1.9 60(2.362) 55(2.165) 51(1.969)
ERZ-A32EL881 20000 18 60(2.362) 55(2.165) 51(1.969)
| ERZ-A20EL102 5,000 2.0 48(1.890) 42(1.653)  39(1.535)
| ERZ-A25EL102 | 1000+156%  AC520 10,000 19  60(2.362) 55(2.165) 51(1.969)
ERZ-A32EL102 | 20,000 1.8 | 60(2.362) 55(2.165) = 51(1.969)
Notes) 1. Operating Temperature Range: —25 ~+70°C
2. Tol. 5% and 10% available
= Type P
; " Max. Allowable ~ Withstand
Mimk , Voltage Surge Gu:te.nt - Others
ERZ-A20PK251 (ZL-01011) = 250+10%  AC130 1,500 o
'ERZ-A20PK501 (ZL-02011) 500+10% |  AC 260 } 1,500 e
ERZ-A20PK102 (ZL-04011) 1000+10% AC 520 1,500 i
Notes) 1. Operating Temperature Range: —20~+ 70°C
2. Part Nos. in brackets are of conventional designation.
Characteristic Examples
Residual Voltage Characteristics (Typical Values)
ﬁ
4000
L (10)13:(1) . (2)
//—% (14)
2000 —+-
ﬂé%/%//@m; @)
SobD /-f::-:’/_,;;“f:%// /// 5t
= el A5 e——(6)
é = ek ”//'///// /(
L - ———t—— / (1) ERZ-A20EL102
g — == (2) ERZ-A32EL102
i B O oy (3) ERZ-A14DL441
B ol (7) (4) ERZ—A32EL441
‘ (5) ERZ—A10DL221
1)
| e (6) ERZ—A32EL221
100~ — — D) (7) ERZ-A10DL820
= (8) ERZ-A20PK251
e
(9) ERZ—A20PK501
e (10) ERZ—-A20PK102
(e Sy (11) ERZ—B14DK680
(12) ERZ—B14DK330
2204 107 107 1 10 16 103 10* 10° L8y sEHZ-Ae051.081
< (14) ERZ-A32EL881
Current (A) (measured at 8 x 20us.)
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“ZNR"” SURGE ABSORBERS

Surge Life
% Sample: ERZ-B14DK390 Sample: ERZ-A20EL221
i Test Condition: at 25°C Test Condition: impulse 100A 8 x 20us
impulse 5A 2ms. interval 10 sec.
+10f interval 10 sec. 5
£ #5[ g
> 0 2‘ 0
el >
. 3
-10 - -5 -
| I ] J 1 1 1 1 /!
10? 102 10* 102 10! 10? 102 10* 107
Times Impulse Repection (Times)
Heat Durability

i Sample: ERZ-A14DL221 5L, Sample: ERZ-A20EL221

& Test Conditions:at 70°C Test Conditions: at 40°C, 95%R.H.
8 ¢ £ 5
> >
> >
qa -5 # B =

1 1 [} L 1 ] ] 1 1
200 400 600 800 1000 0 200 400 600 800 1000
Time (hrs) Time (hrs)

Application Examples
Lightning Surge Suppression

1) General case 2) Combination with a reactor

o i reactor
Power AC100V . :
Source AC200V Equipment diodes
Power
o Source
ZNR: V, =220V (AC100V) ACRey
ZNR ; ZNR V, =440V (AC200V) O : & \| Relay circuit
3) For d-c circuits
To line 1mH TmH TmH
O-—————=- T
+24\ ‘ 4 '
Zener , .
diads l Equipment
\ \ 2,000pF
O— ————— ’ X ’ < >
. V, =220V Vi, =220V
Large withstand Small withstand
surge current surge current
11-21
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“ZNR"" SURGE ABSORBERS

-4) For broadcasting equipment

Sealed Trans.

Surges r T o
6KV > | :
——————— J| I &
: | Broadcasting
AC 100V | 1 equipment
| I
e e l —e
| I
~ s D |
7
TrT
5) For railway signal system
Surges Rail
Slrgesfen = @ — T -
—> | : Ir ——————— 7
| |
| | |
ACTOON « | | ATS | :
' | : |
| I |
i S \M/ | ! ® W t
Ay A ] b 4
Lightning arrester for signals Lightning arrester for signals
Lightning Surge Protection in combination with R or L.
1) Primary Switch of Transformers 2) 3-phase Bridge Rectifier
Switch R
3-p;hase 00
5O
AC 100V !
AC 200V L oad
| X

Coil

Load

3) Protection of Transistor

A MATSUSHITA ELECTRIC
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4) Relay Contact Protection

Switch
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“ZNR"” SURGE ABSORBERS

= =

Application Products

Traffic Lightning Arrester

This device is used as a lightning arrester for traffic signals
(ATS, AFO, etc.), with its great surge voltage suppression
effect caused by the combination with R or L.

Home Lightning Arreste

This device is used as a protector for various electrical
appliances against switching surge and lightning surge
induced through the power source. Two types are available,
one with the power service entrance and the other connected

easily with plug sockets.

High Voltage Surge Absorber
This device is used as the surge suppressor for vacuum
switch with its capability of high voltage suppression.

(3300v~ 11,000V a.c.)

11-23
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“ZNR" SURGE ABSORBERS

Suggestions for Handling

1. Selection of the best suited model
VimA
VimA must be decided so that the leakage current can be TmA or less even when the power source voltage rises by 20% at the
most and the characteristics of the unit deteriorate by 10%.
Residual voltage
Residual voltage is decided by the surge current and the residual voltage/current (V-I) characteristics of the unit. Therefore,
proper unit must be selected in accordance with the surge current and withstand voltage of the appliances where the unit
is to be adopted.
Surge suppression capability
Surge suppression capability must be selected based on the surge energy generated. For example, the surge energy (E) accumu-
lated at inductance load is figured out by the following equation;

E = mp/27nf

p: load (VA) :

m: leakage inductance (H)

3 power source frequency (Hz)

Also, surge generation frequency must be taken into consideration.

2. Other cautions

Special conditions

When the insulation resistance test of the appliance, where the unit is adopted, is made, attention must be paid to the relation
between megatest voltage and leakage current of the unit so that insulation resistance may not be misjudged. Also when the
unit is adopted in the high frequency circuit, heat generation must be avoided taking care of electrostatic capacitance and
dielectric loss angle of the unit.

Combination with reactor

In supression of surge voltage generated at the distribution lines, the residual voltage can be lowered by adding another
impedance to the surge impedance of the lines.

Part Number Code

E||R]|| Z |—|A(B) 1 0 D L 2 2 1
Common Code Element Type Tolerance VimA Suffix
10
ZNR Surge Absarber 14 Disc L £15% The first two digits are signifi-
20 E | Molded K +10% cant figures of resistance and the
E B Encapsulated I 5% third one denotes number of
=] el zeros following.
32
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“ZNR"” SURGE ABSORBERS

Type R

Features

® Wide voltage range from 6,000V to 12,000V
® Stable against temperature, humidity changes and load

application

B Excellent surge suppression capability

Application

m Stabilization of circuit voltages and protection of circuit
components in high voltage circuitries, (e.g., microwave

oven)

® | imitation and suppression of voltage and current

Dimensions

Unit: mm(inch)
Epoxy resin coating
Tin-plated copper wire
/ s K
T
r I L e
Ratings

Electrical Ratings

Varistor Voltage

Voltage Ratio

Varistor Voltage

Withstand Surge
Capability

Residual Voltage
Ratio (Rc)

Test Method

Temperature Coefficient

Varistor voltage shall be measured applying the specified
measuring current (C), and the measurement shall be
conducted promptly enough to avoid heat affection.
Standard test temperature is 20°C.

Voltage at current D

Voltage Ratio =
Voltage at current C

C: specified measuring current
D: 10 times as large as C

Tempe}ature coefficient is Vg, 7ch;hge ratio expressed
in AVy.; %/°C when measured at ambient temperatures
of 20°C and 70°C respectively.

A current of 10A (8x20usec) is applied twice atiil'{tervals
of 10 seconds.

Rc is equivalent to the ratio between V100mA (measured
with a current of 100mA, 8x20usec) and V0.1mA
(measured with a current of 0.1mA)

To meet the specified
value

To meet the specified
value

-0.05%/°C max.

AVg.1 V.1 £10%

To satisfy the specified
value

-25 A MATSUSHITA ELECTRIC



“ZNR”” SURGE ABSORBERS

Mechanical Ratings

Pull Test

Bend Test

Solderability

The ZNR body is secured in vertica
terminals are subjected to an axial pull of 2 kg for 5
. seconds and then the exterior change is examined.

irection ayhde ,

No exterior damage

ZNR terminals are secured and sub]ected to a static axial
‘ pull of 1kg. The body is bent by 90° (verticalZhorizon-
tal) 3 times. And the exterior change is examined.

seconds up to the point 4mm below the body.

~ ZNR terminals are dipped in a solder of 230°+5°C for 2

‘ No exterior damage

o be covered with
ew solder

S |

Environmental Ratings

Temperature Cycling
HighiTempera'ture
Storage

Humidity Test

Life

Thec cle wn below shall be repeated 10 tim
Ce‘gley SQO 0 ?n?nutes —>(rognpla bient, e : AV0.1/V0.1<+5%
}7 : ~T5minutes)>(+85°C, 30 minutes \
. ZNR is subjected to an amblent of 125 & for 500 hours | AV01/V01L15%
e Nt R e :
.~ ZNRissubjected to an ambient of 40°C, '90~95%RH for AV0.1/V0.1<+5%
| 240 hours p
ZNR is applled with the rated power at 70°C for 500 AV0.1/V0.1<+10%
‘ hours. ) -

Specifications

ERZ-05R4K602 0.1  6.0£10%  1.06max 05 10 1.5max  40(1.58)
ERZO08R4K702 0.1  7.0+10% 1.06max 08 10  15max  45(1.78) 337 ‘

'~ ERZ-08R4K802 0.1  8.0+10% 1.06max 08 = 10  15max  50(1. 97)( ; Hoo“f’ 154
ERZ-10R4K902 0.1  9.0+10%  1.06max * 1.0 } 10 15max §5(2.17) ’ S
ERZ10R4K103 0.1  10.0+10%  1.06max 10 ;71707*’?7 15max  60(2.37) gl li=ne jLo0d
ERZ-10R4K113 0.1  11.0£10% 106max 10 = 10  15max  65(2.56) (1. 181)—0197) -.002)
ERZ-10R4K123 0.1  12.0:10% 1.06max 1.0 10 1.5max 70(2.76) |

1. Operating Temperature: -25~70°C

Voltage vs. Current

Voltage (kV)

I l | | | I

T0uA

TOOMA TmA 10mA

(mA)

100mA 1A 10A

Current

A MATSUSHITA ELECTRIC
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“ZNR"” SURGE ABSORBERS

Characteristics Examples

Voltage vs. Current

| i
18.0
Y
A V
16.0
41 L]
// // /r
%
14.0 0 > d 7
L T d
ezt T el el Dt [
= 120 T
> ) |1 ] ["A'\'(\‘\B L i I = 1 V7 )
z LT ERZ»‘O‘I"I AT Bal '// '//
g H sslill \EFI\Z_I\(I)\:\AK\O3 il L1 ' LA A,
e L1111 |41 ”—r »
S 100 —H . SE2
> _—‘—-‘—‘—__ =i I E‘;[Z"\ORAKQOZ ] i /"— —‘// H
|1 /’—'—_ EP[\Z‘_O‘BTRAKBOZ il = ///
8.0 ___m.,»—— IZIQ'SIRIAI%O'Z masi at | LH
11 ERZ ] o
1 ey DA sy
LT s Lo
6.0 p— 5
1 T1T]
10-¢ 107~ 10 192 1072 T0=L 10° 10! 10? 103
Current (A)
Voltage vs. Temperature
I |
Sample: ERZ-10R4K902
Standard temp.: 2000
g 120
E +10
O
< 0 = i oL ety —
o A S
j=2]
o -10 / 7 ’
> ViouA Vo1 mA 1mA
-20
-20 0 20 40 60 80 100 120 140
Ambient Temperature (°C)
Life
. Sample: ERZ-10R4K902 7 OF CremiE S
=
o S O——O0—0
- O L L L L 3] | 1 il
= 20 30 50 100 200 300 500 1000
<>
— R
Heat Durability
L Sample: ERZ-10R4K902
5 5
5 == O—0—0
R 4—————‘1'—'/v_—_—|’0 L | ! L ]
o 20 30 50 100 200 300 500 7000
Sl o
>1>
< =B
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“ZNR" SURGE ABSORBERS

High voltage circuit of a microwave oven
g 9 Sealed case

Heater transformer I
Choke coil

High voltage transformer

‘ i e b ke e ]

ZNR

High voltage diode

Suggestions for Handling

m Keep the correct rated power
1. The rated power is specified at DC. If the ZNR is to be used in the AC circuit, advance notice to that effect is needed.

2. If the power beyond rating is applied, great heat deneration is caused lowering the varistor voltage, which gives rise to
overcurrent. As a result, the element temperature rises finally, damaging the element.

3. The rated power is defined as the power which shows stable performance against continuous load for a long period within the
operating temperature range of -25°C to 70°C. So, attention must be paid to the ambient temperautre.

m Select the proper varistor voltage in accordance with nonlinearity. Mistake in the selection of varistor voltage will result not
only in failure of obtaining expected performance but also in some accidents.

E Z R
Common code Rated watt Shape Current  Tolerance Voltage Suffix
|
05 | 05w | | R | Rod type | J | 5%
ERZ ZNR
08 0.8W K +10%
10 ] row L | *15%
M +20%
S otherwise The first two digits are significant
m specified figures and the third one denotes
i the number of zeros following.
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CERAMIC DIODE

VARISTORS “VARIATITE”

Type EYV

The variatite is an asymmetric voltage dependent resistor
(ceramic diode varistor) utilizing the forward current
voltage charactaristics of a potential formed at the interface
of a semiconductive titanate ceramic and an electrode.

Features

® Asymmetric volrage current characteristics comparable
to diode

m Superior in forward voltage non-linearity coefficient /

® Small temperature coefficient of varistor voltage as
about 1/2 to 1/3 of diode and stable characteristics
in wide temprature range

Unit: mm(in

Color Code: (—) ﬂ

Dimensions

/
/

- |
e

!
|
i <
: T { |
! |
1]k »
| ™
|
L
ae Jb
| | N i
Specifications . _
Foward Direction ReverseDirection ~ Dimensions mm (inch)
N R e e
~Rated T Rated P ;Leaka e - Color
Current Voltage {9?") (MAX.) vmg;:‘e gCurregt Dmax. Tmax. Lmin. d ((:icf?
L . (mA) (V) 3 Vis/Vis (v) | (wA) | i
EYV-320D010JA 1.5 10 5 135 3 20 1 Lager (on | it teoy |(osny | Bleck
EYV-320D1R1JA 1.5 1.1 %5 135 3 20 | (370 | ey | fago)| (02| Brown
EYV-320D1R2JA 1.5 12 5 135 3 20 | 35 | 38 | %0 | (S50 | Red
' " B 50 300 05
EYV-420D1R3JA 15 13 | 5 135 4 20 (I (e Ti80) (030)  Orange
EYV-420D1R4JA 1.5 14 |25 | 135 4 20 (;-706) 35 (3101080) (O30)  Yellow
EYV-420D1R5JA 15 15  +5 135 4 20 | 3% 3 ("19-1%0) (O30)  Green
EYV-620D2R2JA 1.5 22 | 5 135 6 20 | (J55 3% %o (350 Wwhite
EYV-830D030KA 15 30 10 135 8 30 | Jox (S5 o) (S5 | Silver

Note: Color code is marked on the cathode side.
* 1 Operating temperature range:  -25°C to +85°C

* 2 Voltage ratio = Vis V1s : Varistor voltage at DC1.5mA current
1.5 Vis : Varistor voltage at DC15mA current

11-29
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CERAMIC DIODE VARISTORS “VARIATITE"

Ratings

Electrical Ratings

Varistor Voltage

The varistor voltage shall be measured applying the
specified measuring current to a varistor. All tests shall
be conducted at the standard temperature of 20°C and
read out the data 2 to 3 seconds after applying the test
current to forward direction of variatite.

Voltage Ratio

Satisfy the specified
value

Varistor voltage shall be measured by the test current
(1.5mA) specified in rating and the current (15mA) ten
times of the test current and the voltage ratio is cal-
culated by the following equation:

VismA

A Vi.smA

Voltage Temperature
Coefficient

Satisfy the specified
value

The dat_a—c;fw\—/l_s 'vc;I?géfappli/iing the rated current
shall be measured at each of 20°C and 70°C and
specified by AV, .s%/°C.

To be less than 0.3%/°C

Mechanical Ratings

Pull Test

The varistor body shall be secured and each lead shalil
be subjected to an axial pull of 0.bkg gradually for 5
seconds.

Bend Test

No damage with visual
examination

The varistor body shall be secured to keep the lead
vertical and the leads are subjected to the specified
weight 0.25kg. And bend the body by 90° and return it
to the original position, bend again to the reverse
direction by 90° and return it to the original position.

Solderability
Test

No damage with visual
examination

Varistor leads shall be immersed into a molten solder
of 270°C up to the point 4mm below from the varistor
body for 3 seconds. The change ratio of V.5 and
exterior damage shall be examined.

AV, 5/V1.55E5%

Environmental Ratings
-

Temperature Cycling

Humidity Test

Life Test

T

The temperature cycling shown below shall be repeated
5 times and the change ratio of V; s and exterior
damage are examined.

7 2 ‘ Room ambient—”— 10";15
: el +85’_'% 30 .
e . e .
4 l Room ambient 1.0:5 5

A varistor shall be exposed to an ambient of 40°C, 90
to 95%RH for 240 hours and then, the change ratio of
V.5 shall be examined.

Arvaristrorishall be applied with the rated current at 806(3 7
for 240 hours and the change ratio of V.5 shall be
examined.

Humidity Load Life Test

AV,.5/V1.s<$56%

AV, .5/V1.5<25%

AV.5/V1.5<£10%

A varistor shall be applied with the rated load current
1.5mA being exposed to an ambient of 40°C, 90 to 95%
RH for 240 hours and the change ratio of V s shall be
examined.

AV, s/V; s<+10%

A MATSUSHITA ELECTRIC
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CERAMIC DIODE VARISTORS “VARIATITE”

Characteristics
Voltage vs. Current

Ambient Temp.: 20°C

0O © ®

: EYV-320D010JA 127

: EYV-320D1R2JA
. EYV-420D1R5JA 101

: EYV-620D2R2JA
: EYV-830D030JA 8T
. 6 T
44
Reverse Direction Voltage Vg (V) 250

8 7 6 5 4 3 2

a s wWwN =

Forward Direction Current I¢ (mA)

®
@
” 73 Forvvard Dnrecnon VOItage VE (
120 3
©) =
® +40 g
o 160 S
(=
S
180 5
e
z
T100 g
s
T120 o
Voltage vs. Temperature
I [ feana |
1.6 Spemmen Si-diode and

|- EYV-320DIR2JA
o] Condmon IF=1.5mA DC

141—1"%<3Tsidiode
™~ | | :
= b g T.C.=-007%/°C
S 12 = == T
g Variatite '&E“}‘“L e~ E—-;}.J______
(1
(>—3 1.0 i\
08 T.C=-0.35%/°C
\
0.6
—40 —20 0O 20 40 60 80 100 120 140
Ambient Temperature {°C)
Humidity Life
Specimen: EYV-370D1R2JA ||
Test Condition: Applying 1.6mA
at 40°C, 95%R.H.
+10
+8
AVis +6
Vie x 100 vt
(%) +2
0 ]
-2
=2
|
0 200 400 600 800 1000

Test Term (hrs.)

|
|
|
SR S|
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CERAMIC DIODE VARISTORS “VARIATITE”

+10

-AVis 4100

Vi.s 0

(%)

200
Time (

Application

400
hrs.)

600 800 1

® To stabilize voltage in transistorized electronic bias circuits of radio, stereo, and TV

® For detection circuit of voltage change on battery, etc.

® For protection on input side in IC and semiconductive circuits

N

® Transistor Base Bias for High Frequency Amplifier

000

EYV-320D1R2JA
Test Condition :
Applying 1.5mA
at 80°C.

® Regulation of Input Voltage in DC Amplifier

o AN
IN IN @
4 mr
Voriame/ = 2

Variatite

B11dwy D'q

® Transistor Emitter Bias for Low Frequency Amplifier

%—'r——w ouT

N o—|
® g Im
g Voriome/ =
[1-32
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CERAMIC DIODE VARISTORS “VARIATITE"”

e — — —

Precautions for Application

1. Continuous use in over 85°C should be avoided due to wax impregnated treatment for humidity proof.

2. The current to be applied to variatite should be designed to be 1.5mA. Variatite is not broken by the current up to
approximately 10mA exceeding the specified 1.5mA, but the change ratid of varistor voltage can not satisfy the value of the
rating.

3. The voltage current characteristics of variatite being asymmetric, it should be operated to meet the polarity marked on each
product.

4. Variatite, being compared with silicon diode, having smaller temperature coefficient of varistor voltage such as 1/2 to 1/3
that of diode, it cannot be used for temperature compensation of bias voltage in complimentary circuits.

Part Number Code

r e L v )
" E Y V| —
|
i
‘ Common Code  Rev. dir. max. Rev. dir. max. Structure For. dir. volt. Tolerance  Suffix
[ Permissible volt.  Leakage Current (at 1.5mA)
; 3 3V | 20 20uA - The first two digits are signifi- J +5%
| 4 | 4V | 30 30uA DY Dise Type cant figures of voltage at 1.5 K +10% |
6 6V mA and the third digit indi-
‘ *87778’\7 cates number of zeros follow-
{ ing them. R signfies a decimal
‘ point.
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SiC VARISTORS

Type ERV

SiC varistor is a symmetrical voltage dependent resistor
utilizing characteristics of voltage non-lineality of silicon
carbide (SiC).

Features

® Symmetrical polarity for voltage
® Stable thermal characteristics

® Minimum time constant

® Durable against high voltage

Application

m Spark absorber in relay circuits

®m Voltage stabilizer
® Protector of various semiconductive elements
® Noise suppressor and contact protector of mini motors

Dimensions of Rod Type

Unit: mmlinch)

0.8¢(0.032¢)
i b e 4
i 1
=—5 max. (.197 max.) —— 5 max.
(.197 max.)
30 min i 30 min.
(1.18min.) (1. 18min.) =

Specifications of Rod Type (0.8W)

~ ERV-08$3101K 100£10% 51k ; e
ERV-08S3121K 120 £10% | | (.512+.060)
ERV-08S83151K | 150 %10% | PSRN |
ERV-0853181K . 180£10% ; 15+1.5

| ERV-0883221K - 220+£10% ¥ it (.591 +.060)
ERV-0883271K 270+10% ' | EG

| ERV-08$3331K 1  330t10% | 0.8 ‘ 18+1.5 ( 2'2)
ERV-0853391K . 390+ 10% al > - (.709£.060) '

| ERV-08S3471K  470:10% |

 ERV-08S3561K  560%10% s s
ERV-0853681K 680+ 10% 1.69 ‘ (827 + ‘060)
ERV-0853821K } 820+ 10% | S : j
ERV-0853102K 1000 + 10% } J |
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SiC VARISTORS

Specifications of Rod Type (1.5W)

ERV-1583101K 100210% o 13£15
ERV-1553121K 120£10% : (.512 + .060)
ERV-1553151K 150£10% 3
ERV-1553181K 180+10% (601
ERV-1553221K 220+10% 17 Fii v
ERV-15S3271K 270+10% ' P o~
ERV-1553331K 1 330+10% 15 " :
+
ERV-1553391K 390+10% 1668 068 tand)
ERV-1553471K 470+10%
ERV-1553561K 560+10% e
ERV-1553681K 680+10% 1.69 e
ERV-1553821K 820+10% e
ERV-1553102K 1000+10%
Dimensions of Disc Type
ERV-01G ERV-00 D and ERV-OCE Unit: mm(inch)
D=} [& i
—
deb bls ‘
_’1 T
F
Specifications of Disc Type (0.1W ~ 0.2W)
ERV-01G2050M 5+ 20% T
ERV-01G27R5M 7.5 £ 20% ; +0.5
45 4.0 0.5 5.5
ERV-01G2100M 10 + 20% e a7 e S :16(2)0
ERV-01G2130M 13 20% 2.51 : (:217%-829)
ERV-01G2180M 10 18 + 20% 0.1
ERV-01E2050M 5 + 20% 44k
ERV-01E27R5M 7.5 f 20% i i i e
S e Lo (.236) (.157) (020) | (008 +.059)
ERV-01E2130M 13 + 20% 2.51
ERV-01E2180M 18 + 20%
ERV-02E2100M 10 £ 20%
ERV-02E2130M - 13 + 20% 54 - 8.0 4.0 0.5 25+15
ERV-02E2180M 18 + 20% . : (.315) (.157) (.020) | (.098 *.059)
ERV-02E2240M 24 + 20%
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SiC VARISTORS

c Type (0.8W)
ﬁ?ajceid »~‘; e Volt. Rated bimensfo;g‘mm (inch) .
Part No. Current | Rat(e\(Ii)VoIt. Ratio Power - - —
; . (mA) (MAX.) (W) D T ’ m_dm L F |
| ERV-08D2220M | 22+20% | |
ERV-08D2330M 0 33+20% Sk \
. :
Eﬁx'gggggggm g;i;g;’ i 1341 2.0~7.0 08 | 50%15
i - (o) .
= 512 +.039 .118~.276 .032 .197 + .059
| ERV-08D3470M | 47+20% ( By Bl )
| ERV-08D3680M 1 68+20% 1.77
| ERV-08D3101M 100+20% ! =
ERV-1D1100M 10+20%
oo 2.5
| ERV-1D1150M i 15+20% 3
| ERV-1D2100M 10+20%
ERV-1D2150M 15+20%
ERV-1D2220M 0 | 22%20% e 5 \
ERV-1D2330M - 33+20% ’ : 18+1 2:07.0, QI8 IK5:0 1.5
ERV-1D2470M 47+20% (.709 +.039) (.118~.276) = (.032) = (.197 +.059)
ERV-1D2680M 68+20%
~ ERV-1D3470M  47:20% |
~ ERV-1D3680M 1 68+20% 1.77
ERV-1D3101M 100+20% |
Specifications of Disc Type (2.0W)
. : Rated ’ - i VO&- i E;(; ?:J;NW E)imension mr
Part No. Current ,‘Rat?{i/)\/ s Ratio  Power -
{ : (mA) = (MAX.) (w) D T
| ERV-2D1100M 10+20%
| 2
| ERV-2D1150M 199 15£20% 251
| ERV-2D2100M 10+20% |
| ERV-2D2150M 15::20% |
| ERV-2D2220M it 22+20% 546
ERV-2D2330M 33+20% '
ERV-2D2470M 47+20% o 25+ 15 2.0~7.0 1.0 100 + 1.5
ERV-2D2680M | 68+20% 3 (.984 + .059) (.118 ~ .276) (.039) (.394 + .059)
ERV-2D3470M 47+20% ,
ERV-2D3680M 68+20% 1.77
ERV-2D3101M 3 100£20%
ERV-2D3151M 150+20% |
ERV-2D3221M - 220+20% 1.58 \
_ERV-2D3331M i 830520% |
Power Derating Cui [ =g
! 100 1
S D
5 60
E N\
a 40 N
3 \
% 20
| e N
‘ 0 N
0 20 40 60 80 100 120 140

Ambient Temp. (°C)

‘ When ambient temperature exceeds 70°C, the load should
{ be derated in accordance with the Derating Curve
|
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SiC VARISTORS

Ratings

Electrical Ratings

Varistor Voltage

The varistor voltage shall be measured applying the specified
measuring current to a varistor.

All the tests shall be conducted at the standard temperature
of 20°C, promptly enough to avoid heat affection.

Satisfy the specified value

Voltage Ratio

Varistor voltage shall be measured by the measuring current Vx
specified in the rating and the current Vo.1x of 1/10 the current
(Vx) and calculated by the following equation.
R %
V o0.1x

Satisfy the specified value

Voltage Temperature
Coefficient

Voltage Vx and change ratio R shall be measured applying the
rated current in ambient temperature 20°C and 70°C and shall
be specified by AVx(%)/°C, and AR(%)/°C.

Vx: _+%2 %/°C
R:+0.2%/°C

Mechanical Ratings

The varistor bo shall be secured ad the Ieas shall be
subjected to a pull of the rated weight.

No exterior damage shall

Pull Test Ba detind
The varistor body shall be secured to keep the leads vertical
and the leads are subjected to the specified weight. And bend
the body by 90° and return it to the original position and bend
again to the reverse direction by 90° and return it to the
Bend Test No exterior damage shall

original position.

be found

Resistance to Soldering
Heat

Varistor leads shall be immersed into a molten solder of 350°C
up to the point 3mm below from the varistor body for 3
seconds. The change ratio of Vx and R and the appearance
shall be examined.

AVx/VxL15%
AR/RL+10%

Environmental Ratings

The temperture cyc|| shown bshal b repeated b
times and the change ratio of Vx and R and the appearance
. shall be examined. AVx/Vx<+5%
Temperature Cycling AR/Rgi_TO%
1 -25*9 30
2 Room ambient 10 to 15
3 +85*3 30
4 Room ambient 10 to 15
; . =
e, Thf varistor shall be left at an ambient te_mperature of 40°C, AVx/Vx<+5%
Humidity Test 95%RH for 240 hours and the change ratio of Vx and R shall ==
b ) AR/RL£10%
e examined. =
? The varistor shall be applied with the rated load current at
High Temperature o ; AVx/VxL+£10%
Load Test 70 C.for 500 hours and the change ratio of Vx and Rshall be AR/R<+20%
examined. il
y e The varistor shall be applied with the rated load current for 109
E:gé ':'r:g'd'ty 1.5 hours ‘on’ and 0.5 hour ‘off’ and cycling for 500 hours in 2\47{.\,\2(%26;06
total and the change ratio of Vx and R shall be examined. =—eun
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SiC VARISTORS

Characteristics

Voltage vs. Current

ERV-08S(Rod Type) ERV-15S(Rod Type)
10000 10000 === ‘[ .
| ’ el
N gl |
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| ;////”’:—/ /'::
353102y Ges382 = ==z: bz == e
o =i 3 s i : 5 —_— =
2 =LA e e Tee 300 e - CEr— z
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2 100 |y SR e I T N, g |
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SiC VARISTORS

Temperature Characteristics

Humidity
» ERV-1D2220M [

10 ERV-1D2220M |
= = 40°C, 95%RH
1S =
T 2 s
£ © R

o
% ) x
=) 0 = S0 ;
5 N 2 i
S \s O
24 — -5
Vx
Vx
—-10
-2
—20 0 20 40 60 80 100 0 48 100 500 1000
Temperature (°C) Test Term (hrs.)

High Temperature Load Life

Humidity Load Life

| |
EIRV-1 D222|0 =5 EROV-1 D2220M
R 40°C, 95%RH

10 : = 10 2
< = x
£o) %
= 15) 2 5
o ©
S 0 3 O
& \Vx ] Vx
£ .
(@) -5 —— .4 g -5 \ / -

—-10 —-10

0 48 100 500 1000 0 48 100 500 1000
Time (hrs.) Time (hrs.)

Precaution for Application

SiC varistor can be used in continuous operation at less than 70°C ambient temperature, but in the case of over 70°C this
should be used in the condition of derating the load according to the derating curve.

And the voltage temperature coefficient of SiC varistor being negative, varistor should be carefully designed to use when applying

such load as around the rated power and operating in around 70°C ambient temperature.
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SiC VARISTORS

Part Number Code

E R V| =

Common Code Rated Power Shape & Measuring Voltage Tolerance Suffix
Coating Current l
01 0.1W Symbol | Shape | Coating The first two digits are J +5%
02 0.2W D Disc NO. sighificant figures Of, K +10%
| 08 0.8W resistance and the third
:‘ ] T E Disc Lacquer one denotes number of 14 +15%
L . With insu- zeros following them.
| 15 | 1.5W G RIS et inae M | £20%
I 2 2.0W S Rod Lacquer
TmA D.C.
10mA D.C.
1 100mA D.C.
4
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PTC THERMISTORS

The PTC thermistor is a semiconductive ceramic resistor comprising barium titanate, being featured by its large temperature
coefficient by resistance change. Its positive characteristics are classified into two types. The one characteristic named ‘A
characteristic’ shows linear change of logarithmic resistance values against temperature change. The other ‘B characteristic’ exhibits
abrupt increase of resistance when the temperature becomes higher than a specified value, while, at temperatures below the

specified value, the resistance value shows small change.

Major Characte
1) Resistance Value (R)
The resistance value of a PTC thermistor is measured at ambient temperature of 25°C with the voltage less than 1.5 VDC
suppressing self heat generation. Ata voltage higher than the specified 1.5 VDC, the thermistor element generates heat,
affecting the values after measurements due to its self-heating and voltage-dependency.

2) Resistance Temperature Coefficient («)

-

Resistance temperature coefficient of a PTC thermistor within a certain temperature range appears in positive and in large

a=2303 —109R2/R1) (g1
To.— Ty

When temperature and logarithmic resistance valuesare in approximately linear relationship, « is kept constant independent of

values. The coefficient in this case is indicated by the following equation:

T,and T,. But when the above relationship does not exist, T; and T, are specified as follows.

Fig. 1
(For A Characteristic)
Ty 1 25°G R;: Resistanceat Ty (°C)
Tor 80°C R,: Resistance at T, (°C)

« is calculated by the following equation:

a=14.19 log (Rgo/R2s) (%/°C) log B3
(For B Characteristic)
T,: Switching temperature (Ts)
T,: Temperature higher than switching temperature by

50°C. log Ry

o is calculated by the following equation:

a=461log (R,/R;) (%/°C)

3) Switching temperature (Ts)

B characteristic thermistor’s resistance shows constant values below a certain temperature, but when the temperature exceeds
that value, the resistance increases abruptly.

The temperature at which the resistance begins to increase abruptly shall be called ““a switching temperature’, which is defined
as the temperature at which the resistance value is equivalent to twice the resistance value at 25°C as shown in the resistance

temperature curves in Fig. 2.

4) Varistor Effect
Resistance value of a PTC thermistor varies with the measured voltage. As far as the temperature of a PTC thermistor is kept

constant, the resistance becomes smaller as the voltage applied becomes higher, which is called “'varistor effect”".

[1—-41 A MATSUSHITA ELECTRIC



PTC THERMISTORS

Fig. 2

Co; Varistor Effect
Sample 12.5¢x2.5t mm

5) Withstand Voltage 1.5VDC

When a voltage is applied, a PTC thermistor generates heat as jule heat and

the temperature of element rises. 104 AOVDC

When a higher voltage is applied, the temperature of element also rises, and
when this temperature reaches more than TN in the Fig. 1., the function of

100V DC
160VDC

. - - . . . 04'
the current limitation is lost and accordingly the element is destructed

because the temperatur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>