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i Introduction i

Gas tube arrester is a surge absorber featuring low capaci-

tance and high surge absorption energy. It is used for surge
protection of electronic equipment. Mainly used in com-
munications system, gas tube arrester protects electronic
equipments (telephone sets, telephone systems, computers
and peripheral equipments, etc.) and human body from
transient voltage caused by lightning surges, etc.

Gas tube arrester consists of a sealed tube in which is
an inert gas and electrodes setting at fixed intervals. This
simple structure and dimensional accuracy offer high reli-
ability and a stabilized rating characteristic.

g Application

1. Protection of telephone set, facsimile, telex, telephone
system, CATV, communications system, and computers
and peripheral equipments.

2. Semiconductor circuit protection in equipment that also
uses high voltages such as TVs, oscilloscopes, and electron
microscopes.

3. Automatic control of luminous energy in stroboscopic
tube.

4. Generation of high-voitage pulses for gas ignitier.

. Small static capacitance.

. Large surge current capacity.
Small size and light weight.
Many varieties available.

. Quick response.

High reliability.

Long life time.
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Gas Tube Arrester

Model

= M2P(GL) type

Glass tube sealed at both sides by metallic electrodes and
inside of it's full of inert gas (Ar, Ne, He).

a CM type

Ceramic tube sealed at both sides by metallic electrodes
and inside of it's full of inert gas (Ar, Ne, He).

By using ceramics, it's reliability rises on mechanical
strength, discharge current capacity, and is highly reliable.
Type of electrodes are available 2 or 3.

® MM6(GN) type

Glass tube sealed at both sides and inside of it's full of
inert gas (Ar, Ne, He).

Used in applications such as TV, oscilloscopes, CATV,
and displays, where there is a small discharge energy.

u GD type

Glass tube sealed at both sides and inside of it is full of
inert gas (Ar, Ne, He).

It is used to protect many kinds of telephone set because
of its small size and high reliability.
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Basic characteristics

= Voltage—Current characteristics

Gradually increasing current supplied to gas tube arrester,
various discharge characteristics are shown as follows.

A—B: According as increase voltage, extremely small
currents (1/10'¢ A) flows. This region is called “non self-
sustaining discharge”’.

B—C: Current suddenly increases and voltage between
terminals generally becomes constant. This region is called
""Townsend discharge”’.

C-—-D-E: Voltage between terminals decreases and voltage
between D and E becomes constant. This region is called
""glow discharge”.

E—F: Voltage between terminals rises. This region is called
*anomalous glow discharge”.

F—G: Voltage between terminals suddenly decreases and
becomes 10 to 25V (which is extinguishing voltage). This
region is final characteristic of discharge and is called '‘arc
discharge’’.

Return characteristic: When current value is decreased, volt-
age suddenly rises from arc discharge region and returns to D
point.

Arc discharge is maintained with a low voltage between
terminals. When a DC voltage more than extinguishing volt-
age is supplied to gas tube arrester, even if surge voltage
decreases, arc discharge will be maintained by own bias
voltage, and is distroied.

B |mpulse waveform

* The test surge waveform is EXP wave and is shown below
as T¢/T¢ by rise time and rise time plus decay time to half
peak
Both 8/20usec and 10/1000usec are used in gas tube arrest-
er surge test.
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Gas Tbe Arrester

§ Electrical characteristics [

a DC striking voltage (VS)

DC striking voltage is the value of discharge voltage at
which the protector will strike with a rising DC voltage
100 V/s. Test current will be less than 10 A. When DC
striking voltage is over 230 V, the test voltage can be used
500 V/s also. A 3-electrode type is measured discharge
voltage between central ground electrode and each of the side
electrodes. ‘

® Surge striking voltage (VSS)

Surge striking voltage is measured using an EXP wave-
form of 5kV/us (1.2/50usec) rise time, and on a sample in
a darkroom after at least a 15 minute period.

& Maximum impulse discharge current

In this test, the change in DC striking voltage following one
impression of impulse (8/20 usec) is peak current of impulse
wave which is within £50% of the initial value.

® Maximum AC discharge current

In this test, the change in DC striking voltage following
one impression of impulse (8/20 usec) is peak current of
impulse wave which is within +50% of the initial value.

® AC repetitive discharge current capacity

In this test, AC is applied to a sample for 1 second to
cause a discharge. After this test has been repeated ten times
intervals of one minute, 80% of test samples are passed
within the specifications.

® |nsulation resistance

The insulation resistance is measured with 100V DC.
However, gas tube arresters with DC striking voltage of 145 V
or less are measured with 50 V DC.
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% Electrical characteristics %

m DC extinguishing voltage

Gas tube arrester is always discharged by surge voltage
and when surge voltage is attenuated discharge stops. How-
ever, when DC voltage is applied on gas tube arrester, even
when impulse is attenuated, discharge sometimes continues.
DC extinguishing voltage is maximum DC voltage that stops
discharge when impuise is attenuated. Test circuit is shown
Fig.-1, and adjust Ro so that when test terminals are shorted,
current will be 200 mA. After samples are discharged with
100 A peak impulse {10/1000 usec), it measure a maximum
DC voltage that stops discharge within 150 ms.

1. DC constant-voltage regulated power supply
2. Impulse generator '
Ro: DC current adjustment resistor

R: Line mimic resistor 136 Ohms

C: Line mimic capacitor 0.083 uF

D: Insulation diode

Fig. 1

= {mpulse discharge lifetime

As a test, the impulse of 500 A peak (10/1000 usec) is
applied for 2-minute periods repeatedly. Impulse discharge
life will show average number of impressions until descruc-
tion. In this case that number of impressions are over 1000
times impulse discharge life is determined 1000 times. After
the life test, 80% or more of test samples are passed the
specifications.

= Static capacitance

The static capacitance is measured at 1 kHz.
® Rating temperature
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Gas Tube Arresfr

M2P type Gas Tube Arrester

Type DC striking |Surge striking voltage [Surge discharge current|Repetitive capacity| AC discharge current Current
No. voltage (5kV /usec) (8/20usec) {10/1,000usec) | 50Hz 9c/s| 1sec Be/s |interrupt (V)

M2P— 90L 90V+20% MAX. 1000V 5kA 500A x 400 times 20A 5A 50V
M2P-—145L | 145V+20% MAX. 1000V BkA 500A x 600 times 20A 5A 70V
M2P—-230L | 230V+15% MAX. 1100V 5kA 500A x 600 times 25A 5A 115V
M2P-350L | 350V+156% MAX. 1100V 5kA 500A x 600 times 25A BA 150V
M2P--470L | 470V+15% MAX. 2000V BkA B500A x 600 times 25A 5A 150V
M2P—600L | 600V+15% MAX, 2500V 5kA 500A x 400 times 256A 5A 1650V
M2P-—-800L. | 800V+15% MAX. 2500V 5kA 500A x 400 times 25A BA 150V

. . . f s f p
= Dimension | * Insulation resistance>10°M  * Capacitance<2 F

0.84C-P wire ——l—

—_— =

Glass tube

56min

Dimension A
M2P- | M2P- M2P- M2P- M2P- M2P- M2P-
90L 145L 230L 350L 470L 600L 800L
6.1 6.1 6.6 6.6 6.6 6.6 6.6
= M2P type

{Without lead wire)

Protector striking voltage with various frontal slopes
of the surge voltage as function of the striking time
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Maximum current

6

10° 10°°

107

T —T—
10 1o*

Time(sec)-




Gas Tube Arrester

CM2P type Gas Tube Arrester

Type DC striking | Surge striking voltage |Surge discharge current|Repetitive capacity | AC discharge current Current
No. voltage (5kV /usec) (8/20usec) (10/1,000usec) 50Hz 9c/s |1 sec 10c/s |interrupt (V)
CM2P - 90L| 90V+20% MAX. 1000V 10kA 100A x 1000 times 90A 10A 50V
CM2P - 1451 | 145V+20% MAX. 1000V 10kA 100A x 1000 times 90A 10A 70V
CM2P - 230L | 230V+15% MAX. 1000V 10kA 100A x 1000 times 90A 10A 140V
CM2P - 3501 | 350V+15% MAX. 1100V 10kA 100A x 1000 times 90A 10A 150V
CM2P -470L| 470V+15% MAX., 2000V 10kA 100A x 1000 times 90A 10A 150V
CM2P - 600L | 600V£15% MAX. 2500V 10kA 100A x 1000 times 90A 10A 150V
CM2P - 800L | 800V+15% MAX. 2500V 10kA 100A x 1000 times 90A 10A 150V
i'ﬁ * Insulation resistance>10*Mg * Capacitance <2PF
sDimension
0.8¢Nickel wire
Ceramic tube
— —a=——— 3
'__.25mm-.4vA-—j ]
eomln
Dimension A ﬁw Q‘} '
‘ CM2P-| CM2P- | CM2P- | CM2P- | CM2P- | CM2P- | CM2P- R -
90L 145L 230L 350L 470L 600L 800L
6.7 6.7 6.7 7.2 7.2 . 7. s L
L8 2 (Without lead wire) .

sCM2P type

Protector striking voltage with various frontal
slopes of the surge voltage as function of the
striking time.

m Current “time characteristic
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Gas Tube Arrester

§  MMB6 type Gas Tube Arrester |

Type DC striking | Surge striking voltage|Surge discharge current|Repetitive capacity | ~. . Insulation .

No voltage (5kV/usec) (8/20usec) {1.2/50usec) Dimension resistance Capacitance
MM6- 90 80V+25% MAX. 2kV 200A 200Ax 100 times Fig. 1 >103M&2 | <BPF or less
MME6 - 230 230V+20% MAX. 3kV 800A 200Ax 100 times Fig. 2 >10°M& | <GPF or less
MM6 - 350 350V+20% MAX. 3kV 800A 200Ax 100 times Fig. 2 >10°MQ | <BPF or less
MM6-550 | 550v+30Y MAX. 5kV 800A 200Ax100 times | Fig.2 | >10°Ms2 | <BPF or less

= Dimension
17.5 ,I‘ 25 '

P WA I
5.8¢ Q?q::—:_:“ ¢ 1‘
Glass tube 0.4 Wire

6.2¢

0.4¢4 Wire

Glass tube

Fig 2

sMM6 type

Protector striking voltage with various frontal Surge striking voltage reform
slopes of the surge voltage as function of the
striking time

10* KV
.| 0ee ® ® ®
4 2.4
5 @ 20KV/us :
4 ® SKV/us
3 @ 1KV/us
@100V/us
2 (560V/ms(AC) o
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g
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w
2 0.8
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Gas Tube Arrester

CM3P type Gas Tube Arrester

Type DC striking | Surge striking voltage|Surge discharge current |Repetitive capacity | AC discharge current | Cyrrent
No voltage (BkV/usec) (8/20usec) (10/1,000usec) | 50Hz 9¢/s | 1sec ¢/s |interrupt(V)
CM3P-250L | 250V+25% MAX. 1300V 10kA B500A x 100 times 50A 10A 116V
CM3P-400L | 400V+25% MAX. 1300V 10kA B500A x 100 times 50A 10A 150V
*insulation resistance> 10'MQ . * Capacitance<2pF
sDimension
ﬁara____\mrc tube 1.2 Electrode
I .//
8¢
I
imin 0.8¢ Nickel wire
20
—
Without lead wire "
CM3P-250 CM3P-400 . ﬂ*@ :
1.2
: (Without lead wire)

8¢ Electrode
h\ Ceramic tube

Application :

. Type Rated DC Surge striking voitage |Peak current capacity | Repetitive capacity | Insulation .
Application . . Capacitance
No striking voltage (8 x 20usec) (8 x 20usec) {8 x 20usec) resistance
Telephone GT-619 500V+75V 1500V 700V 150A x 500 times | >10°MQ <2PF
b L Type Rated DC i . . Insulation .
Application o Peak current capacity Repetitive capacity : Capacitance
No striking voltage resistance
Spark gap GS-624 210V+15% 50A 2x10%¢/s >10°M <2PF
sDimension
25
6.2¢ 1 —
- 0.4¢ Wire

Spark gap typical operation
GS-624

B :32———-|0 | R=10%2
) o)
6.2¢| C (== ____ J——————L—-——=
{ ©
0.4¢Wire AC220V 0.22;1FI 9 Spark gap
O

Glass tube

1
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