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TETRODE THYRATRON

Tetrode inert gas-filled thyratron with negative control
characteristic. Primarily designed for industrial control
applications.

EN32

This data should be read in conjunction with DEFINITIONS AND
GENERAL OPERATIONAL RECOMMENDATIONS—THYRATRONS,

preceding this section of the handbaok.

LIMITING VALUES (absolute ratings, not design centre)

It is important that these limics are never exceeded and such variations
as mains fluctuations, component tolerances and switching surges must
be taken into consideration in arriving at actual valve operating

conditions.

Max. peak anade voltage

Inverse 1.3

Forward 650
Max. cathode current

Peak 2.0

Average (max. averaging time 15s) 300

Surge (fault protection max. duration 0.1s) 10
Max. negative control-grid voltage

Before conduction 250

During cenduction 10
Max. average positive control-grid current for anode

voltage more positive than —10Y (averaging time

1 cycle) 20
Max. control-grid resistance

1y < 200mA 10

1o >200mA 2.0
Max. negative shield-grid voltage

Before conduction 100

During conduction 10
Max. average positive shield-grid current for anode

voltage more positive than —10V (averaging time

1 cycle) 20
Max. screen-grid resistor 1.0
Max, peak heater-cathode voitage

Cathode negative 25

Cathode positive 100
Min, valve heating time (for iy px, max = 2.0A) 20
Ambient temperature limits -75to +90

mA

MQ
ML)

<<

mA
MQ

°C

Note—Where circuit conditions permit, the shield-grid should be

connected directly to the cathede.

T
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EN 32 TETRODE THYRATRON
Tetrode inert gas-filled thyratron with negative contrel

characteristic. Primarily designed for industrial control

applications.
CHARACTERISTICS
Electrical
Heater voltage 6.3 \'
Heater current at 6.3V 350 mA

Capacitances

Anode to grid 0.25 pF
Anode to cathode 0.06 pF
Grid to cathode 0.2 pF
Anade to shield-grid 3.0 pF
Control ratio
goto kand Rg 00 275
g1 to k and Rga—=0Q 370
Ancde voltage drop 10 v
Recovery (deionisation) time
Vo 650V, igpys-- 2A, Rgy —100k0
Yo =~100V 240 s
Va1 =-50V 1.0 ms
Mechanical
Type of cooling Convection
Mounting position Any

CONTROL CHARACTERISTIC (See page 5).

The curves given indicate the spread in characteristics due to:
(2) Variations in characteristics due to changes in heater voltage.
{b) Variations in characteristics during life.
(¢} Variation in grid resistor.

a X
£
NP 8
5o g) E E
a 2
g2 © Q ©\9 E £
al o © 0
NP 0 0./ h [F4]
- h k
kh h Qctal Base UWU
e Fomm_|
max
(.
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TETRODE THYRATRON EN 32

Tetrode inert gos-filled thyratron with negative control
characteristic. Primarily designed for industrial control

applications.
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EN 32 TETRODE THYRATRON
Tetrode inert gas-filled thyratron with negative control

characteristic. Primarily designed for industrial controf

applications.
‘P
4720 EN32
Vg =650V
ia{pk)s2'0A
gemov c 800
&
29g-§
SR8 2]
BOO
v
2
»
E
[nd
»
3
v
&
400
I
P,
i 4 ( '
/, o
LJ
s et
e 200
e et A e ot
—'---—
[+]
Vglv) =300 -200 -100 0
RECOVERY TIME PLOTTED AGAINST CONTROL-GRID VOLTAGE ( '\
hY
(A
ISSUE 2 \v EN32 8594



¢)

()

()

()

TETRODE THYRATRON EN 32

Tetrode inert gos-filled thyratron with negative contrel
characteristic. Primarily designed for industrial contrel
applications.
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CONTROL CHARACTERISTIC (see page 2}
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EN 32 TETRODE THYRATRON

Tetrode inert gas-filled thyratron with negative controf
characteristic. Primarily designed for industrial control

applications. _
1-Hewnaz a3gt]| Va
; (v)
f 800
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T 1
1
\ 600
\ 1
P \
\ i
1
|
1
: \
T‘ 400
: {naumnl
1 |1
\ \
200
\ \
bor
i —
0
Vg (v) -1 -t0 -5 0
OPERATING RANGE OF CRITICAL GRID VOLTAGE ( ’
Mr)
ISSUE 2 EN32 8596



—

SPECIAL QUALITY
TETRODE THYRATRON M8204

100mA special quality tetrode xenon thyratron with

negative control characteristic for use in equipment where mechanical vibration
and shocks are unavoidable ond where statistically controlled major electrical

characteristics are required.

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - THYRATRONS and GENERAL NOTES -

SPECIAL QUALITY THYRATRONS which precede this section of the

handbeok, and the index numbers are used to indicate where reference
should be made to a specific note,

LIMITING YALUES? (absolute ratings, not design centre)

It is important that these limits are never exceeded and such variations
as mains fluctuations, component tolerances and switching surges must
be taken into consideration in arriving at actual valve operating conditions.

Relay service and Pulse
grid-controlled modulator
rectifier service
*Max. anode supply voltage e 500 A
Max. peak anode voitage
Inverse 1300 100 Y
Forward 650 500 v
Max. cathode current
Peak - 0.5 10 A
Average (max. averaging
time 30s) 100 10 mA,
Surge (fault protection
max. duration 0.1s) 10 10 A
Max. negative control-grid voltage
Before conduction 100 100 v
During cenduction 10 10 v
Max. average positive control-grid cur-
rent for anode voltage more positive
than —10V (averaging time 30s) 10 — mA
Max. peak positive control-grid current
during the time that the anode voltage
is more positive than 10V 50 20 mA
Max. peak positive control-grid current
during the time that the anode voltage
is more negative than ~10V 30 —_ A
Max, control-grid resistor 10 05 MQ
Recommended min. control-grid resistor 100 — ke
Max. negative shield-grid voltage
Before conduction 100 50 A)
During conduction 10- 10 \4
[
{Mullard |
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4 SPECIAL QUALITY
2 TETRODE THYRATRON

Max, average positive shield-grid current
for anode voltage more positive than

10V {averaging time 30s) 10 — mA
Max. shield-grid resistor —_ 25 k2
Max. peak heater-to-cathode voltage
Cathode negative 25 0 v
Cathode positive 100 0 \)
Heater voltage 6.3V +10%, 6.3V+1g“/0
Min. valve heating time 20 20 s
Ambient temperature limits -75tc +90 =75t0 +90 °C
Max. pulse duration — 5.0 us
*Max. pulse repetition frequency —_ 500 cfs
Max. duty cycle — 0.001
Max. rate of rise of current pulse _ 100 Afus

*After completion of a pulse a 20us delay is required before a positive
voltage of more than 10V is applied to the ancde.

CAPACITANCES?
Anede to control grid — 30 mpk
Control grid to cathode and shield
grid — 25 pF
[9mm fe—r
max
a

k h h B7G Base

£
1—
x
s I
0%o
O]z
O L0
N3 ? @
/|
‘ ]——47'5mm maxa-l
L-——54-5mm mox¢1

The bulb and base dimensions of this valve are in accordance with BS 448, Section
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M8204

SPECIAL QUALITY
TETRODE THYRATRON
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SPECIAL QUALITY
TETRODE THYRATRON

>

M8204
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M8204
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SPECIAL QUALITY
TETRODE THYRATRON
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SPECIAL QUALITY
TETRODE THYRATRON

M8204
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SPECIAL QUALITY M8204
TETRODE THYRATRON
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M8204 SPECIAL QUALITY
TETRODE THYRATRON

4275 L i
: ,JE 11 MBZ(:TA Vg
TI1T T T r o
Ll |
! HE
T
1
R
Range for » +-f + - Range for 800
ET Rg 7loMO: [ T Ry, 100Kk0
- } . LA b e
EX s Trr
F . 4L RERR AN L s i
HEn N L+ L NENENs
i B S O N A
i\ ; L i 800
B L ET \ T T T
N 1
\
h B
~ 1 . ) o - QR . A
j | NENEE 400
i I 11 B |
- — v
M B h |
X ! 1
L ™
13 A
+ 7\;~ \
™ \ A
c it 200
L )
s h N
11T N
N
M
— i + ":'<"
L 7 ]
; ! 5 o
vg‘(v) -5 4 -2 ]
OPERATING RANGE OF CRITICAL CONTROL-GRID VOLTAGE
()
JANUARY 195% (1) m Page C2

()

()



)

()

SPECIAL QUALITY M8204
TETRODE THYRATRON
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4 SPECIAL QUALITY
M8 TETRODE THYRATRON
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COLD CATHODE GAS-FILLED TRIODE Z300T
Cold cothode inert gas-filled triode designed for use as @

general purpose trigger tube. (1267)
(»
CATHODE Celd
CHARACTERISTICS
Typical ancde 1o cathode breakdown voltage with
trigger connected to cathode 255 v
Typical anode to cathode burning voltage (at 25mA) 70 v
Typical trigger to cathode breakdown voltage 85 \%
Typical trigger to cathode burning voltage &0 v
' ) LIMITING VALUES (Absolute Ratings)
With anode and trigger both positive
Maximum anode voltage at which self ignition will
not occur in any tube. (trigger voltage—0V) 225 v
Minimum ancde voltage necessary for self ignition
of all tubes. (trigger voltage 0OV) 310 A
Minimum trigger voltage necessary to cause trigger
breakdown in all tubes 90 v
Maximum trigger voltage at which trigger break-
down will not occur in any tube 70 v
Minimum trigger to cathode current necessary to
cause transfer in all tubes (V,=140V) 100 pA
Maximum permissible cathode current
Peak 100 mA
‘ ) Average {max. averaging time 15 secs) 25 mA

OPERATING NOTES

)

(b

()

It is recommended that strong light such as direct sunlight should not
be allowed to fall on the tube when it is operating.

The typical breakdown characteristic shows the potentials at which
breakdown will occur between different electrodes of a typicai tube.
If the tube is to remain unstruck, the applied voltages must be
represented by a point inside the characteristic, Any excursion of the
woarking point into the region outside the characteristic will result
in ignition.

This tube is recommended for operation only in quadrant | of the
breakdown characteristic, i.e. with anode and trigger both positive.
The limits within which all tubes fall in the first quadrant are
shown under “‘Limiting Values’’.
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2300T

COLD CATHODE GAS-FILLED TRIODE

Cold cathode inert gas-filled triode designed for use as a
general purpose trigger tube.

(1267T)
30mm
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COLD CATHODE GAS-FILLED TRIODE Z300T

Cold cathode inert gas-filled triode designed for use as a

general purpose trigger tube, (1267)
i
!
valV). ] {23001 T 1820
1111 T “ !
300 }
1 T
ke |
] I
200
TNV g e s T
Ena
\\ ‘ ] 1]
SERaSSLwasESEECERRE
100 S -
i I . S O O S I , -1
_ T e
c f LT ! i
o 100 200 Ly, (p A)

AVERAGE TRANSITION CHARACTERISTIC
(Trigger current required to initiate anode-to-cathode ignition)

va | HHH 23007 1821
- Ignition voltage i
90 I ]
Trigger connected to anode |
through resistor of |OkQ
1t 100k 1. - i
LT
goe
S E
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. ; !
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50 ' 1L
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ANODE CURRENT/ANODE VOLTAGE CHARACTERISTIC

Mullard
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Z300T COLD CATHODE GAS-FILLED TRIODE
Cold cathode inert gas-filled triode designed for use as d

(1267) general purpose trigger tube.
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igIBGrgEII:A;SSE COLD CATHODE z700u

QUICK REFERENCE DATA

For use in counting and switching circuits. When conducting this
tube gives a redneon glow, which may be viewed through the base.

Anode supply voltage 250 v
Anode maintaining voltage 116 v
Maximum average cathode current 8 mA
Trigger ignition voltage 145 v
Trigger tranafer requirements
Capacitance 100 pF
) This data should be read in conjunction with COLD CATHODE TRIGGER TUBE

NOTES which precede this section of the handbook.
CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT DESIGN

With continuous priming discharge at an ambient temperature between 20 and
30°C unless otherwise stated,

The valueg glven state the range over which the tube will operate both
initially and during life. No allowance has been made for supply voltage
or compoenent variations.

This trigger tube has electrical priming and Is designed for operation with
) positive voltages on anode and trigger, but will withstand negative voltages
‘ \) within the limits given.

ANODE - TO - CATHODRE GAP (d.c. and pulse triggering)

Anode voltage
Positive for trigger-controlled ignition (note 1)
Maximum (VTr >0V) ( note 2) 310 A
Minimum 200 v

Anode - to - cathode maintaining voltage
(1k = 3.5mA, see note 3 and page C2)

Initial
Maximum 120 v
) Minimum m v

MAY 1964 S~ Page DI



Life performance
Typical maximum 122
Typical minimum ) 111

v
v

In this tube a noise voltage may occur, superimposed upon the main-

taining voltage.
TRIGGER - TO - CATHODE GAP

D.C. TRIGGERING (ITr positive or between 0 andl -101 A)

Initial
values
Trigger-to-cathode Ignition
(Va = 250V, see page C1 and note 5)
Minimum v_olt_agé above )
which all tubes will ignite 153v
- Maximum voltage below
which no tube will ignite 137v
Typical maximum change
Typical makimum temperature
coefficient (bulb temperature
range -55 to + 100°C) - 25
Trigger-to-cathode maintaining voltage
(ITr = 30uA, Ia=OmA}
Typical maximum 125V
Typical minimum 105V
Recommended maximum trigger
geries resistor 20

Typical
life
performance
(Note 4)°
155V
137V
=3V

mV/"C

128V
105V

MQ

PULSE TRIGGERING Ly, between - 10uA and -120uA, {2018 C = 100pF)

{Notea 1, 5 and 8)

Trigger-to-cathode ignition
Minimum voltage above which :
all tubes will ignite 172V
Maximum voltage below which

" no tube will ignite _ sy

Typical maxtmum temperature
coefficient {bulb température .
range -55 to 100°C) S -25mv/"C

Tr

Page C6
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE Z700U

PRIMING GAP Note 5,

Minimum anode - to - priming cathode
sdupply voltage 200 v

Anode - to - priming cathode maintaining
voltage (over life), see page C5

Maximum 180 v
Minimum 140 B
Maximum anode -to-priming cathode breakdown voltage
{over life) 200 oy

_Primtng cathode current to ensure other
stated characteristics.

Maximum ) 12 uA
Minimum 1.0 HA

TRANSFER REQUIREMENTS

Minimum trigger capacitance for transfer

(Va> 200V, Rlim = 0Q note 11} 100 pF
Minimum vTr (pulse + bias) for transfer

(CTr = 100pF, t]J = 2045 See curve on

page C6) 207 v

TYPICAL MINIMUM COMPONENTS TO ENSURE ANODE-TO-CATHODE SELF-

EXTINC TION
(RTr =1,2MQ} . . .
R 1.8 1.2 MQ
C 330 470 pF
IONISATION AND RECOVERY (DEIONISATION)
Typlcal maxlmum ionisation time
W'_rr = V'rr (ign) + 30V, CTr = 100pF
RT = 1.2M4i2, Vb = 200 to 3G0V) - : us
‘Nominal recovery (deicnisation} time :
constant (Note ) ’ } (R 18
()
Page D3
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ABSOLUTE MAXIMUM RATINGS

Maximum negative anode voliages
ITr >0uA 1] v
I . OuA, vTr =50 V to + 100V -50 v

Ma.xirium cathede current
(see curve on page C7)
Maximum average 5 mA
Peak 200 mA
Minimum average cathode current

during any conduction period 2 mA

Maximum negative trigger-to-cathode
pulse voltage (Note 6}

(Ik = ITr = OmA)
at Va = 300V 30 v
at Va = 200V 50 v
Maximum peak trigger current

Pozitive 150 mA

Negative during any anode-cathode

conduction period

Ancde -to-cathode gap conducting 120 LA
Anode -to-cathode gap non-conducting 0 b
Bulb temperature
Operation
Maximum + 100 °C
Minimum -55 °C

Standby and Storage
Maximum + 70 °C
Minimum -55 °C

LIMITING VALUES FOR REDUCED LIFE EXPECTANCY (4, 000 operating hours)

If reduced life expectancy can be tolerated the following limiting values apply
(maximum averaging time 20ms).

Maximum average cathode current 20 mA
Maximum average cathode current, hatf wave

rectified a.c. 8 mA
Maximum peak cathode current half wave

rectified a.c. 32 mA
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE z700u

ROTES

At anode supply voltages higher than 270V, spurious ignition may occur
if a large amplitude pulse, (higher than 100V) with a steep leading, edge
which is not intended toignite the tube, reaches the trigger. The tube may
ignite spontaneously when mounted in an electric field, the probability of
ignition being dependent on the field strength (direction and magnitude)
and its rate of change. An electrostatic shield connected to earth can be
mounted round the tube if necessary.

'fouching the envelope by live components should be avoided and it is
recommended to maintain a separation between components and any part

of the envelope of at least a lew millimetres.

The value guoted relates to a tube which has been conducting with an
average current of 6mA, For currents above 6mA the average value for
the breakdown voltage depression (hysteresis) is 4V/mA. The normal
value will be restored within 30s after cessation of conduction.

Immediately after ignition a voltage considerably lower than the pubiished
maintaining voltage may occur across the tube, Thus the cutput puise may
be higher than the difference between supply voltage and maintaining vol-
tage.

To achieve the maximum stability in electrical characteristics the fol-
lowing operation notes should be observed.

. Repetitive ignition via the trigger-to-cathode gap is recommended.
The frequency of these ignitions should preferably be greater than once
per minute. At these low frequencies a trigger capacitor larger than the
specified minimum should be used.

ii. It is recommended that peak currents should be allowed to flow imm-
ediately after breakdown, this can be achieved by the uge of a by-pass
capacitance: however such peak currents must lie within the stated limits.

iii, In general cathode current pulses are preferable to d.c.

Care should be taken to sustain the priming discharge during operation

In some circuits differentation may give rise to negative pulses on the
trigger, care must be taken not to exceed the limiting values for 'vTr

[ Mullard| Page DS
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7. The ancde recovery time is the time required after the interruption of
the anode current for the frigger to regain control. The figure quoted is
the value of the time constant RC determining the rate of rise of the anode

.- voltage..
8. Any bending of the leads must be at least 2mm from the seal.

9. The leads may be dip soldered to a minimum of 5mm from the seals at a

solder temperature of 2407 C for a maximum of 10 seconds.

10. The trigger and priming cathode resistors and capacitors should be

mounted close to the tube.

11. In the case of the d.c. ignition of the trigger it is recommended that higher

values of C should be used at low anode supply voltages e.g. 1nF at

Tr
Vba= 200V,
1016
a
kpr~iming /K '
Kpriming _ Ox
Tr Tr : 2
- wE
a k l
L -
k- 1
£
. E
All dimensions in mm Q
—{

MAY 1964 \v/ Pa,ge D&



Z700U

(A 00E o8z 0ge ovre 022 002
ozt
el = ot = N PSSy G SR A G e — _I..I - e - T E el
winwiuty ol
1T
LT 11
|bIndA)
ILI.I1
el I o T e o T o o o o o g g e A o
LU LWL B
ool
o8l
SBAIDA JBIUUT (n
H nooez ozoze|| A
11 3

SUBMINIATURE COLD CATHODE

TRIGGER TUBE

¥

Page Cl

SPREAD OF TRIGGER BREAKDOWN CHARACTERISTIC

MAY 1964



TH---{z700u —1 -
(V) e b
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Oscillatlons of the order IOV pk-pk may | 1

occur, depending on pedk current and T
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Iy
(pA)
Ignition may eccur above
this curve. To ansure ignition
of all tubas an appreciably
higher current would be
necessary.
20
[1-}
10
5
I
a [T
150 200 250 30

0
Vpa (V)

TRIGGER CHARACTERISTIC FOR NON-TRANSFER
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Virep Z2700U B2645
(v}
+150
Ia=0maA
11
2mA
+100 X et ( I
SmA
-
‘i‘."
-
Z
+50 ko
J
T
Fi
7
O
t.=5mA - , \
e r= (
|-+ 2mA .
To determine the trigger curr-
/ ) ent in a particular application
50 Typical spread (sign and magnitude) a load lire
for RTr can be drawn, see ex-
ample for RTr = 1.0 MQ and
trigger supply voltage of -100V.
-100
-200 -100 Q +100 Irp (HA)
TYPICAL TRIGGER VOLTAGE AS A FUNCTION OF TRIGGER CURRENT, ( )

AFTER BREAKDOWN.
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE Z700U
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100 T - . 11 — T
2 345 0] 50 100 Tp (ps)
Curve A

Below curve A no tube will ignite initially and during life.
Curves B and C

Sum of bias and pulse voltage to ensure breakdown initially and during life.
Recommended bias voltage 80 to 130V.
Pulse form substantially rectangular.

Curve B
For repetitive ignition with >pulse/minute.
Curve C

For continuous conduction and repetitive ignition with >1 pulse/minute.
Valid under most unfavourable conditions within the absolute maximum ratings.
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE

Z700U
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE ‘ 70 w

Trigger tube with two independent trigger electrodes
primarily intended for use in reversible counting and
switching circuits. When conducting, this tube gives o visible glow.

QUICK REFERENCE DATA (nominal values)

The Z700W has two trigger electrodes and is otherwise electrically and
mechanically similar to the Z700W, and can be used in conjunction with

this tube.
Anode supply voltage 250
Anode maintaining voltage 116
Maximum average cathode current 4 mA
Trigger ignition voitage (either trigger) 145 v
Trigger transfer current (either trigger) 50 uA

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT
DESIGN

The values given state the range over which the tube will operate. No
allowance has been made for supply voltages and component variations.

To ensure that the characteristics of the tube are maintained in both light
and darkness, a priming discharge of some 3uA flowing continuously
between the anode and the priming cathode is necessary. The tube is
designed for operation with positive voltages on the anode and triggers.

Anode supply voltage

Maximum (Note 1) 310 v

Minimum 200 V'
Anode-to-cathode maintaining voltage

(at tz = 3mA) See page C1

Maximum 121 v

Minimum 111 A
Cathode current range 2t0 4 mA
Trigger-to-cathode ignition voltage (either trigger)

Yy = 250V See page C2

Maximum {Note 2) 153 Y

Minimum 137 v
Trigger maintaining voltage (either trigger) 115 A
Temperature coefficient of trigger-to-cathode ignition

voltage (either trigger)

Maximum —25 m¥ per °C
Maximum trigger series resistance (either trigger}

{Note 3) 20 M
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SUBMINIATURE COLD CATHODE
Z w TRIGGER TUBE

Priming cathode-to-anode supply voltage
Minimum 200 v

Primer maintaining voltage (lx priming = 3uA)} 155

Primer current

Maximum 10 wh

Minimum 1 pA
Recommended priming cathode series resistor

(Note 3) 18 ML}
Maximum frequency of operation in a counter chain

(See Note 4 and fig. 1) 2to5 kefs

Transfer requirements
Minimum trigger current for transfer {either trigger)

Vg == 250V (See page C3) 50 A
Recommended value of Var puise . biss
{touse = 20us) 200 \

(See pages C5 and Cé)

Typical component values for self-extinguishing circuits
R 1.8 1.2 0.7 M
C 300 600 2000 pF

LIMITING VALUES (absolute ratings)

Maximum anode supply voltage

Positive 310 v

Negative 0 v
Cathode current

Minimum instantaneous 2 mA

Maximum average (av. time = 1s) 4 mA

Maximum peak (Note 5) 16 mA

Maximum negative trigger veltage (either trigger),
tube not conducting

At supply voltage = 300V 30 A

At supply voltage = 200V 50 v
Maximum negative trigger current (either trigger)

{Note &) )

Tube conducting 150 pA

Tube non-conducting 0 pA
Maximum ambient temperature 70 °C

[ ™)
[Muliard|
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE Z ow

)

OPERATING NOTES

1.

At anode supply voltages greater than 270V spurious ignition may occur in
this tube if a large amplitude pulse (>>100V) which is not intended to
ignite the tube is applied to either trigger. With puises of more than
100V amplitude, a trailing edge as defined by a time constant of at least
50ps must be used.

The drift in trigger ignition voltage per tube is generally less than 3V.
However, when the tube is ignited for very long pericds, drawing negative
triﬁger current, it is advisable to design the circuit for an ignition voltage
of 160V,

The priming cathode and trigger series resistors should be mounted close
to the tube.

The maximum frequency depends on the component tolerances and the
stabillty of the supply voltage.

5, Higher peak cathode currents are permissible in self-extinguishing circuits.

6. Negative trigger current iz defined as conventional current flowing from
the tube to the trigger circuit {viz. trigger acting as cathode). This current
will flow whenever the trigger is returned to a potential less than the
trigger maintaining voltage during anode-to-cathode conduction.

7. Direct soldered connections to the leads of this tube must be at least S5mm
from the seal, and any bending of the tube leads must be at least 2mm from
the seal.

8. The tube should not be mounted within 2mm of any conductive eiements
or spurious ignition may occur.

T—- Reverse 18k0 a0y
100V
i Forward
-«lo [ 1
20U 1O0wm 100 = -~
pF pF .- lgg
L] L}
12
i3S i3 ta
M0
6800, 18 €800 j1-3 18
pF MO PF k) Mn§
o
' )
B FIG. 1
[ )
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE
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SUBMINIATURE COLD CATHODE
Z700w TRIGGER TUBE
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE Z700w

@ B
o 3,
~ "%

n
=1
[
&£
's)
o]
Q
>
o
=

. =

) zMuwsSu
o Ha=E ~
ol|lewn @ o
~ oL & Q
N e 8 @

e
v >
[a]
=]
Q
0
Al .
y
A Y
> A d
] 11
o
[l d"’ L1 °
o - " m
> Jot=] L
rt™] L1
>
o
" o
— o) e, o Q
Lg_\ = [+) ~ ['s]
= >
3 o
>CL

TYPICAL DYNAMIC TRIGGER IGNITION YOLTAGE CHARACTERISTICS

JANUARY 1961 (1) Em\]v;m Page C5



SUBMINIATURE COLD CATHODE
Z7oow TRIGGER TUBE

7229
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DYNAMIC TRIGGER IGNITION VOLTAGE AS A FUNCTION OF
CAPACITANCE FOR RECTANGULAR PULSES
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE 2701y

QUICK REFERENCE DATA

Cold cathode trigger tube with two triggers having similar character—
istics. It is intended for use in counting and switching applications
agwellas speech passing circuits in telephone exchanges . When con-
ducting,the tube has a low noise level and low impedance to speech
frequencies.
Anode supply voltage 150 v
Anode-te-cathode maintaining voltage 60 v
Maximum cathode current

continuous 7.0 mA

intermittent 2.0 mA
Trigger ignition voltage (either trigger) B0 v
Trigger transfer current (either trigger) 40 pA

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT DESIGN {seencte 1}

The values given state the range over which the tube will operate. No allow-
ance hasheen made for supply voltage and compenent variations. This tube
has been designed to be ignited with positive voltages on the triggers and
ancde.

Anode supply voltage

maximum 185 v
minimum 120 v
Anode-to-cathode maintaining voltage (at Ia =5.0mA) See page Cl1
Cathode current range (see note 2)
for general operation 3.0t0 7.0 mA
for counting circuits 1,5t0 7.0 mA
for speech passing (intermittent service) 7.0t0 9.0
[
[ Mullard| Z701U Page D1
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Trigger-to-cathode ignition voltage (at Va =130V) See page C2 and ncte 3.
Nominal trigger -to-cathode maintaining voltage B4 v
Maximum trigger series resistance (see note 4) 1.0 M2
Tube impedance over the irequency range 300 to 3300Hz (at Ik=8.0mA)
typical 400 Q
maximum 800 1]

Maximum frequency of operation in a counter chain (see notes 5 and 6 and
page Al} 2,0 kHz

Transfer requirements

Trigger current for transfer See page C3
Minimum capacitance for triggering (see note 7)
Va=150V 1.0 nF

Va.= 120V 10 nF

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Maximum ancde supply voltage 165 v

Maximum cathode current (see note 2}

Average 9.0 mA

Peak 12 mA
Maximum negative trigger current (see note 8)

Tube conducting 200 HA

Tube non-conducting 0 HA
Maximum bulb temperature 0 °c

OPERATING NOTES

1. These values apply only when the tube iz subjected to some ambient
illumination (10 lux}, Strong light such as direct sunlight should not,
however, be allowed to fall on the tube.

2. For cathode currents above 7.0mA the tube can be used only for inter-
mittent duty.

3. If atubeis ignited with pulses of short duration, the total trigger voltage
(bias + pulse) should exceed 90V, A recommended minimum value with
a 1000pF coupling ecapacitor and a pulse duration of 25us is 120V (bias
approx. 60V},

=

Higher values of irigger series resistance are permitted, but a value of
the trigger pre-strike current during life of 5.04A maximum has to be
taken inte account. The trigger pre-strike current causes apparent
increase of the trigger ignition voltage.

5. If the tube is used in a circuit where only one trigger is required, both
triggers should be connected together .,
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE Z701u

Tel

. The maximum frequency depends on the component tolerances and the

stability of the supply voltage.

The trigger resistors and capacitors should be mounted close to the tube.

. Negativetrigger current is defined as conventional current flowing from

the tube to the trigger circuit (viz. trigger acting as cathode). This
current will flow whenever the trigger is returned via a resistor toa
potential less than the trigger maintaining voltage.

The tube may be soldered directly into the circuit, but heat conducted to
the glags should be kept toa minimum by the use of a thermal shunt. The
leads may be dip-soldered toa minimum of 5mm from the glass-to-metal
seals at a solder temperature of 240°C for a maximum of 10 seconds.
Bending of the tube Ieads must be at least }.5mm from the seal,

9-4
- to
o]}

|

|

k BSD/F Bose X *
32

™min,

_

All dimensions in mm R
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TYPICAL SELF EXTINGUISHING PULSE FORMING CIRCUIT

R1 =5.6kf}
R2=470k9 (> 350k
Cl= 16nF

In this type of circuit the required trigger voltage is >100V,

TYPICAL DECADE COUNTER CIRCUIT

reverse b trigger pulse GOV 25};5
—_—

L cp

fn-::;rd_kl o ~HEQY

C2

2
R.,% =0 R1§ = % = .I.
Ry

B6eB26

I
i
M
I
"
|

1t
Ll

i
1t
1t

R1=10k§! to 33k with Cl=56nF to 6.8nF
R2=0.2M9 to 1.2M%2 with Cz=2.0'nF to 220pF

R3 =6.8kR to 22kg

xQ, > .
Rl Cl 200us

The issue of the informatian contained in this publication does not imply
any authority or licence for the utilisation of any patented feature.

[Mullard|
MARCH 1967 ., Z701U Page D4



SUBMINIATURE COLD CATHODE
TRIGGER TUBE 701U
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SUBMINIATURE COLD CATHODE
TRIGGER TUBE Z7oiu
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COLD CATHODE TRIGGER TUBE

Cold cathode inert gas-filled tube with priming discharge.
Primarily intended for wuse in low current stabiliser
circuits, also suitable for use in timers and protection
equipment.

800U

PRELIMINARY DATA

The predominant characteristic of the Z800U is its very stable ctrigger
breakdown voitage. This stability and freedom from photoelectric
effects is brought about by a priming discharge of some éuA flowing
between anode and auxiliary cathede. Apart from the priming dis-
charge the tube behaves as a triode trigger tube. This tube is designed
for use with unidirectional voltages.

CATHODE Cold
CHARACTERISTICS
Nominal maintaining voltage at 2mA 110 v
Trigger voltage for strike (Vz=260V
Trigger resistance =68M ) 141-151 v
Maximum variation of trigger breakdown voltage for
any tube (V,=260V) 2.0 o
Recommended priming current 6.0

LIMITING VALUES (Absolute ratings)

*Maximum applied anode voltage at which self ignition

will not occur in any tube 285 \)
Max. operating anode voltage 275 Y
Minimum anode to cathode voltage for transfer with

recommended trigger capacitance of 200 ppF 220 v
Maximum mean cathode current (averaging time

15 secs) 25 mA
Maximum peak cathode current 10 mA
Maximum mean priming current 10 A
Minimum priming current 20 pA

*“Trigger voltage =+ 50V,

Note,—The maximum operating speed is largely determined by the
circuit and is of the order of 400 c/s.
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ZBOOU COLD CATHODE TRIGGER TUBE
Cold cathode inert gas-filled tube with priming discharge.
Primarily intended for use in Jaw current stabiliser

circuits, olso suitable for use in timers and protection
equipment.
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COLD CATHODE TRIGGER TUBE ZSOI U
Cold cathode inert gas-filled tube with priming discharge,

Primarily intended for use in conjunction with Geiger-
Muller tubes in radiation monitoring equipment and for
use in low current stabiliser circuits.

PRELIMINARY DATA

The predominant characteristic of the Z801U is its very high charge
sensitivity, A high charge sensitivity is obtained when a negative
triggering pulse is applied to the auxifiary cathode via a small capacitor.
The quoted value of charge sensitivity represents the amount of
energy which must be injected into the auxiliary cathode to initiate
the main discharge. The tube can also be fired by a positive pulse
applied to the trigger but the charge sensitivity with this mode of
operation is considerably lower. In self extinguishing operation the
tube can be used with a relatively low value of anode resistor. This
tube is not subject to phatoelectric effects.

The circuit must be arranged to ensure that a current of 0.4uA flows
continuously from the trigger electrode to the auxiliary cathode.
This tube is designed for use with unidirectional voltages.

CHARACTERISTICS

CATHODE Cold
Nominal maintaining voltage at 2mA 108 v
Recommended priming current 0.4 vA

LIMITING VALUES (Absolute ratings)

Maximum anode voitage at which self ignition will not

occur in any tube 170 \
Minimum anode to cathode voltage for transfer with a

recommended trigger capacitance of 120u.F 150 A
Maximum peak cathode current 10 mA
Maximum mean cathode current (averaging time 15

secs) 25 mA
Maximum peak auxiliary cathode current 40 mA
Maximum mean auxiliary cathode current 1.0 mA

Maximum priming current (Trigger to auxiliary cathode)} 0.6 uA
Minimum priming current 025 pA

Minimum charge required by auxiliary cathode to
ensure triggering in circuit shown in Fig. 1 45 nuC

Note.—The maximum operating speed is largely determined by the
circuit used and is of the order of 400 ¢/s.

The information contained in this data sheet does not imply any
authority or licence for the utilisation of any patented feature.

)
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Zaol U COLD CATHODE TRIGGER TUBE
Cold cathode inert gas-filled tube with priming discharge.

Primarily intended for use in conjunction with Geiger-
Muller tubes in radigtion monitoring equipment and for
use in low current stabiliser circuits.
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COLD CATHODE TRIGGER TUBE 2803U

QUICK REFERENCE DATA (nominal values)

Trigger tube, with stoble trigger ignition characteristics, primarily intended for
use in timers, voltage control and sensitive relay applications.

Anode supply voltage 240 A
Anode maintaining voltage 105 v
Maximum average cathode current 40 mA
Trigger ignition voltage 132 v
Trigger transfer requirements
Capacitance 500 pF
Current 45  pA

Stability of trigger ignition voltage during life 4.2 %

CHARACTERISTICS AND RANGE VALUES FOR EQUIPMENT
DESIGN

The values given state the range over which the tube will operate both
initially and during life. No allowance has been made for supply voltage and
component variations.

This tube has been designed to be ignited only with positive voltages on
the anode and trigger, but will withstand negative voltages within the
limits given. To reduce the ignition time to 2 minimum, a priming discharge
flowing continuously between the priming anode and cathode is necessary.
In the absence of a priming discharge, the ignition time may be of the
order of seconds. Apart from the priming discharge the tube behaves as
a triode trigger tube.

Anode-to-cathode gap
Anode supply voltage (see note 1)

Positive, for trigger-controlled ignition

Maximum (lavy<< 25mA, ik << 100mA, see nate 2} 2%0 v
Maximum (lgjay; = 25mAY 250 v
Maximum {ixipr)>100mA, see note 3) 250 v
Minimum 170 v
Negative
Maximum (lp; = OmA) 90 v
Nominal ancde-te-cathode maintaining voltage
(l. = 10mA, see note 4 and curve on page C2) 105 Y
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2803U COLD CATHODE TRIGGER TUBE

Trigger-to-cathode gap

Trigger-to-cathode ignition voltage (V. = 280Y)
Initial (see note 5 and curves on page C3)

Maximum 137 v
Minimum 128 v
Maximum variation during life (see page C1) +2 %
Maximum decrease of trigger ignition voltage
(Vs changed from 170V to 290V) 1.5 v
Nominal trigger-to-cathode maintaining voltage 95 v
Nominal trigger pre-ignition current
la priming = 2 to 25uA (see nate 6) 4x10-8 A
la priming = OuA 5x10-10A
Recommended maximum trigger series resistance
Ia, priming = 2to ZSEJ.A 100 MG
la priming = OpA 1000 MO
Priming ancde-to-cathode gap
Priming-ancde supply voltage (see note 7}
Maximum 290 v
Minimum 150 v
Nominal priming anode-to-cathode maintaining voltage 100 v
Priming-anode current (see note 6}
Maximum 25 wh
Minimum 2 whA
Recommended priming-anode resistor {see note 8) 10 MO
Transfer requirements
Minimum value of trigger-to-cathode capacitance for transfer
(limiting resistor = 0 to 2.2k}, see note 9)
Va = 170V 2700 pF
Y, = 200V 1000 pF
Va = 240V 500 pF
Minimum value of trigger limiting resistor (see note %)
Crr<<4700pF 0 Q
Crr = 4700 to 15,000pF 2.2 k{2
Crr>>15,000pF 5.6 kQ
Minimum value of trigger current required for transfer
Y, = 240V 25 wh
Va = 170V 500 phA
Components for self-extinguishing circuits
Minimum value of anode resistor Va,) = 290V, Riim = 1k)
Ca>>2700pF 1 MQ
Minimum value of trigger resistor
Cr > 500pF 1 MO
(R
[Mullard |
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COLD CATHODE TRIGGER TUBE 2803U

lonisation and deionisation

Nominal ionisation time {see curve on page C4)

Ia. priming = 2 to ZSELA, Vor = VTr(ig,,)+0.5V 2 ms

la priming = OQuA, Vrr = VTr(ign)+4V 5 S
Nominal deionisation time

ixipr) = 8 to 20mA 3.5 ms

ik(pk) = 20 to 100mA 12 ms

ABSQOLUTE MAXIMUM RATINGS

Maximum anode voltage

Positive 290 v
Negative {Izr = O0mA) 90 A
Maximum cathode current
Average
Maximum averaging time = 15s 25 mA
Maximum averaging time = 20ms 40 mA
Peak
50c/s duty or repetitive operation 200 mA
Maximum duration = 1ms 1 A
Minimum average cathode current during any conduction
pericd 8 mA
Maximum negative trigger-to-cathode voltage
(I = lrr = OmA) 75 v
Maximum peak trigger current
Positive 8 mA
Negative (l. = OmA, see note 10) 0 mA,
Maximum anode-to-trigger voltage {l, = OmA)
Anode positive 290 v
Anode negative 140 v

OPERATING NOTES

1.

In applications where a high alternating voltage exists between the cathode
and the tube surroundings, it is recommended that the tube be enclosed
in a screening can which should be connected to cathode.

With an average current of the order of 15mA or above and the tube
conducting for a period in excess of 5s, the anode breakdown voltage may
be temporarily reduced to below 290V and will not return to the initial
value until after a recovery period of 20s.

In self-extinguishing circuits with currents up to 200mA, the maximum
supply voltage may be 290V d.c.

In this tube, oscillations of up to 10V peak-to-peak are superimposed on the
maintaining voltage. Due to this effect the measured value of maintaining
voltage will depend on the circuit conditions. These oscillations are of no
significance in normal applications.

("

[Mullard |
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ZBO3U COLD CATHODE TRIGGER TUBE

10.

After a peried of conduction, the trigger ignition voltage is depressed:
however, the effect is reversible and the ignition voltage will return to its
initial value after a recovery pericd with the tube non-conducting.

The magnitude of the final depression is dependent on the cathode current
during the conduction pericd, and is reached in an exponential manner.
The curves on page C3 give the formation and recovery of the depression
at various cathode currents for a nominal tube.

In a repetitive circuit where the non-conducting period is short compared
with the recovery time constant (e.g. 50¢c/s operation), the depression can
be obtained from the curve by using a direct current equal to the mean
current passing through the tube.

Further information on the use of these curves can be obtained from the
Special Industrial Valve Department, Mullard Ltd.

In applications where pre-ignition current <<4x10-8A is required the
priming anode should be left disconnected. in this case, the trigger-to-
cathode gap ionisation time may be of the order of seconds.

A period of the order of several seconds may elapse between the application
of supply voltage to the priming anode and the establishment of a priming
discharge.

The resistor between the priming anode and the supply voltage must be
soldered directly to pin é of the tube socket. Stray circuit capacitance
at the priming anode must be kept to less than 4pF.

This is the sum of any resistors in the capacitance discharge circuit which
may include the cathode resistor.

Negative trigger current will flow during anode-to-cathode conduction in
any circuit in which the trigger is returned via a resistor to a potential
with respect to cathode which is less than the trigger-to-cathode main-
taining voltage.

It is preferable that the circuit should be designed to avoid this condition
by keeping the trigger supply voltage greater than the trigger maintaining
voltage. In those applications where this cannot be achieved, the maximum
anode supply voltage must be reduced from 290 to 250V and the magnitude
of the negative trigger current must be less than 19/, of the cathode current.
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COLD CATHODE TRIGGER TUBE 2803U
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LIFE EXPECTANCY

The curves show the life expectancy when the tube is run continuously at room
temperature.

During periods of non-operation at room temperature the characteristics of the
tube remain substantially constant. The total life expectancy in any given appli-

cation is the sum of the non-operating periods and the operating life obtained
from the curve,

For a given value of cathode current, it is estimated that 80°;, of all tubes will re-
main within the end points concerned for longer than the time shown.

The time during which the trigger ignition voltage will remain within +29, of its
original value, when the tube is operating continucusly at room temperature
from a half-wave rectified supply, is dependent on the peak cathode current
passed. Curve A shows the relationship between the peak current and the expected
time for which the trigger ignition voltage will remain within chese limits. After
this time the trigger ignition voltage will fall steadily and the times at which it can
be expected to have fallen by 4 and 82, are shown by lines B and C respectively.

Curve D shows the estimated length of time for which the change of trigger
ignition voltage can be expected to remain within +2¢, when passing direct
current at room temperature,

In self-extinguishing circuits with kg0 200mA and lya., < 0.8mA, the change of
trigger fgnition voltage can be expected to remain within 429, for more than
30,000 hours.
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1803U COLD CATHODE TRIGGER TUBE
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COLD CATHODE TRIGGER TUBE Z803U
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2803U COLD CATHODE TRIGGER TUBE
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COLD CATHODE TRIGGER TUBE Z900T
Trigger tube primarily intended for relay applications

for operation from d.c. or a.c. supplies.

i)

QUICK REFERENCE DATA (nominal values)
Anode supply voltage

a.c.(r.m.s.) 117 N
d.c 175 Vi
Anode maintaining voltage 62 v
Maximum average cathode current .35 mA
Trigger ignition voltage 80 v
Trigger transfer current 160 pA

CHARACTERISTICAND RANGEVALUESFOREQUIPMENT DESIGN
The values given state the range over which the tube will operate both
initially and during life. No allowance has been made in the data for supply
voltage and component variations. This tube has been designed to be
ignited with positive voltages on the anode and trigger but will withstand
negative voltages within the limits given.

' ) Anode supply voltage (see note 2 and page C2)
= Positive for trigger-controlled ignition
Maximum 200 v
Minimum 140 v
Negative
Maximum (Vo = 0 to —65V) 200 A4
Anode-to-cathode maintaining voltage (I, = 50mA) see note 3
Initial
Nominal 62 A
Maxirmum 73 \)
End of life {see page C1)
Maximum 85 v
Trigger-to-cathode ignition voltage (V, = 0V) see note 2
Initial maximum 5 ¥
End of life maximum (see note 2 and page C1) 105 v
Minimum 73 v
Maximum anode-to-trigger voltage
a \) Anode positive (Vo from 0 to -65V} 200 v
/ Anode negative (Vg between 0 and +73V) 180 v
Nominal trigger maintaining voltage 60 ¥
Typical maximum icnisation time (see note 2}
In daylight (approx. =1 {t. cd.) 20 us
In darkness 250 s
Deionisation time {(approx) 500 us
Transfer requirements
Minimum trigger current for transfer (see page C3)
Va = 140V
Initial 200 A
End of life (see page C1) 400 phA
Va = 175V
End of life 160 pA
Minimum value of capacitor for triggering
Vo = 175V 400 pF
Components for self-extinguishing circuits
Minimum value of anode resistance, ¥,y = 200V, Riim = 1k
L) C. — 0.001,F 2 Mo
C, = 0.005.F 450 k(2
Cy = 0.01pF 300 k(2
(A
[Mullard|
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Z900T COLD CATHODE TRIGGER TUBE

ABSOLUTE MAXIMUM RATINGS

Maximum anode voltage

Positive 200 A4
Negative 200 \'s
Maximum cathode current (see page C1)
Average
Maximum averaging time = 15s 25 mA
Maximum averaging time = 20ms 35 mA
Peak 150 mA
Maximum peak trigger current 100 mA
Maximum anode-to-trigger voltage
Anode positive (Vrr from 0 to -65V) 200 A
Anode negative (V¢ between 0 and +73V) 180 v

OPERATING NOTES
1. The tube must not be allowed to pass current when the anode is negative.

2. Bright sunlight should be avoided.

With instantaneous anode voltage of 185V, trigger bias voltage of +70V,
trigger input pulse of 50V and trigger series resistor of 100kf).

3. In this tube, oscillations of up to approximately 14V peak-to-peak are
superimposed on the maintaining voltage. Due to this effect the measured
value of maintaining voltage will depend on the circuit conditions. These
are of no significance in normal applications.
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COLD CATHODE TRIGGER TUBE Z900T
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LIFE EXPECTANCY (50c/s relay duty)

The curves show the times for which at least 802 of all tubes will remain
within the end of life limits if the tubes are run continuously.

During non-operation at temperatures up to 50°C the characteristics of
the tube will remain constant for several months, At temperatures above
this the periods of non-conduction should be restricted, and at 100°C
should not exceed one hour. The total life expectancy in any given applica-
tion is the sum of the non-operating periods and the operating life obtained
from the curves.

Curves A and B show the life expectancy under a.c, conditions, Curve A
shows the time for Vi, to rise to 105V, Curve B shows the time for
Vi(ign) to rise to 95V. Other characteristics will remain within values
quoted in the data, It should be noted that to obtain the life time repre-
sented by Curve B some negative trigger current should be drawn on the
inverse half cycle, but its peak value must not exceed 4%, of the peak
forward current.

Curve C shows the life time to a Vyzn, limit of 105V when the trigger
current is either positive or less than 19 of the cathode current.
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Z900T COLD CATHODE TRIGGER TUBE
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BREAKDOWN CHARACTERISTICS

Ranges shown between inside and outside curves take into account
maximum and minimum, positive and negative values for individual
tubes and for changes during tube life. The values shown by dashed
sections are approximate.
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COLD CATHODE TRIGGER TUBE
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