PHILIPS |z 70U

Cold cathode TRIGGER TUBE with positive starter voltage
and equipped with priming electrode B

TUBE DECLENCHEUR a cathode froide avec tension du deéclen-
cheur positive et équipé d'une electrode auxiliaire (primer)
RELAISROHRE mit kalter Katode, mit positiver Starterspannung
und ausgefiihrt mit einer Hilfselektrode (Primer)

Application: D.C. counting and switching circuits
Obtainable counting speed 3-5 k¢/s

Application: Des circuits de comptage et de commtation C.C.
Vitesse de comptage réalisable 3~5 kHz

Anwendung : Gleichstromzihl- und Schaltkreisen
Erhdltliche Zdhlgeschwindigkeit 3-5 kHz

Dimensions in mm
Dimensions en mm
Abmessungen in mm

Typical characteristics
Caractéristiques types
Kenndaten

Vst 1gn (Va = 250 V) = 137-153 v')

Individual voltage shift of Vgt ign

during life

Changement individuel de Vst ign pendant = max. 35 V
la vie

Individuelle Verschiebung von Vgt 1ign

wahrend der Lebensdauer

Vgt (Ist = 50 pd) = 105 V

Va (Ia = 3 ma) = 13-121 v')

Va ign = min,325 V

Vopr-a ign = max.210 V
burning voltage)

Vpr-a (tension de régime) = 175 v
Brennspannung%

Ist transt (Va ign = 250 Ve= ) = max, 20 pA—

1)These 1imits are valid during life )
Ces limites sont valables pendant la durée de vie du tube
Diese Grenzen gelten flr die gesamte Lebensdauer

7.7.1957 938 2554 1.
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Cold cathode TRIGGER TUBE with positive starter voltage|e—

and equipped with priming cathode. chiefly intended
for uge in D.C. supplied circults ,

TUBE DECLENCHEUR a cathode frolde avec tension de dé-

clenchement positive et equipe d'une cathode auxiliaire
(primer). Le tuve est destiné tout d'abord a 1'uti-
lisation dans circuits alimentés par C.C.

RELAISROHRE mit kalter Katode, positiver Starterspannung
und ausgefiihrt mit einer Hilfskatode (Primer), zunichst
bestimat zur Verwendung in Gleichstromkreisen

dpplication: In counting and switching circuits and ;in
timers. Obtainable counting speed: 2-5 kc/s ')

Application: Dans circuits de comptage et de commutation
et dans interrupteurs horaires. Vitesse de
comptage réalisable: 2-5 kHz !

Anwendung : InZghl- und Schaltkreisen und in Zeitschaltern.
Erhdltliche Zdhlgeschwindigkeit: 2-5 kHz 1)

max 10,16

Dimensions in mm
Dimensions en mm ]
Abmessungen in mm a
€

or3) 4 st

MM o
£
[E

Base, culot, Sockel: SUBMINIATURE

Directly soldered connections to the leads of this tube
must be at least S mm from the seals and any bending of
the leads must be at least 2 mm from the seals

Ne pas faire de soudures a moins de 5 mm et ne pas plier
les fils de sortie a moins de 2 mm de 1'embase

Lotanschliisse an den Drahtausfiihrungen missen mindestens
5 mm, etwalge Biegestellen mindestens 2 mm von den Glas-
durchfihrungen entfernt sein

Typical characterlstics3
Caractéristiques types )
Kenndaten

4
Vsbisn (Vg = 250 V= = 137 - 153 v )
Ist tpanst (Va = 250 V=) = max. 30 ua
Vst (Igt =0 -200 wA) = 5)
Vg (Iag = 3 mA) = M3 - 21 v
6 - 60 V
Va ign °) ° win. izg v
Vpr-a igp = max. 200 v
vpr-a (Ipr = 3 ua)?) = 155 v

1)2)3)4)5)6)7) See_page 2; voir page 3; siehe Seite 4
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subminiature cold cathode TRIGGER TUBE with priming cathode
to eliminate dbreakdown delay. The tube has one starter,
which is controlled by a positive potential.

A red neon glow is emitted during conduction.

APPLICATION

Counters, scalers, etc. up to 5 kc/s

Logic circuit element in connection with photo-electric
devices.

Pulse generators, pulse shapers, pulse amplifiers.
General relay services.

Timers.

QUICK REFERENCE_ DATA

Anode supply voltage Vba = 250 V
Starter breakdown voltage Vst ign = 145 V
Starter transfer requirements
capacitance Cst = 100 pF
current Ist = 11 pA
Average cathode current Iy = maXx. 5 mA
Anode to cathode maintaining
voltage Vam = 116 V

Dimensions in mm

mox 10.16

Tinned leads 0.43 mm
diameter

3.%.1963 7722 1695 1.
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Limiting values (ABSOLUTE LIMITS)
Caractéristiques limites (LIMITES ABSOLUES)
Grenzdaten (ABSOLUTE WERTE)

Vpa = max, 310V
Ix = max, 3 wA== %)
Iep = max. 12 mad)

= min, 1 pA
Ipr = max. 10 pA

Remarks

a,During operation manual touching should be avoided

b.The tube gives a bright red glow when ignited

c.The working of the tube is independent on lighting
conditions

Observationg

a.0n devra éviter de toucher le tube avec la maln en cours
de fonctionnement

b.Lorsque le tube est allumé, i1 donne une lueur rouge
brillante

c.Le tube fonctignne dans l'obscurité totale. Son fonction-
nement est indépendant des conditions d'éclairage

Bemerkupeen

&.Berihrung mit den Fingern wihrend des Betriebes ist zu
vermeiden
b.Die Réhre zeigt nach Ziindung ein hellrotes Glimmlicht

c.Die R6hre arbeitet in v3lliger Dunkelheit. Die Funktion
der RShre ist unabhingig von den Beleuchtungsumstinden

2)Tav = 1| sec,

3)ngner peak currents may be tolerated in specisl cages
Dans certains cas particullers, des valeurs plus élevées
sont admissibles
In Sonderfalle sind hdhere Werte zulissig

939 1876 2.
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Limiting values (absolute limits)
Caractéristiques limites (limites absolues)
Grenzdaten (Absolutwerte)

Vba = max. 310 V 3)

Ik (Tay & 1 sec) = max. 4 ma 9)

Ikp = max. 16 ma 7)
Page 2 in English; page 3 en Frangais; Seite 4 auf deutsch
Remarks
a. The starter and primer circuit elementsshould be

b.

1
2
3)

mounted close to the tube

In capacitivetrigger circuits the capacitance should
have a value between 50 pF and 1000 pF. The required
capacitance value is inversely proportional to the anode
voltage. The value of the starter series resistor with
priming discharge ignited must not exceed 20 MQ. Higher
reslstor values may be tolerated in special cases

If a tube is ignited by means of pulses of short dura-
tion the total starter voltage (bias + pulse) must
exceed 153 V. A typical value with a 100 pF coupling
capacitor is 175 V

With 1gnited tube the negative starter current should not
exceed 100 pA. When the tube is extinguished negative
starter current should be avoided

During operation touching with conductive elements should
be avolded

The operation of the tube is independent of lighting
conditions. The tube shows a bright red glow when
ignited

Dependent on the tolerances of the components and the
stability of the supply voltage

Priming cathode, giving a short ignition delay time

Measured with priming discharge ignited and also
valid during 1life

The individual ignition voltage drift during life is
generally less than 3 V

See curve on page B
Starter connected to cathode
Recommended priming cathode resistor 18 MQ

The recommended cathode current rarge with continuous
operation is 2-4 mA

Higher peak currents may be tolerated in special cases

938 2853 2.
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MOUNTING

Directly soldered connections to the leads must be at least
5 mm from the seals and any bending of the leads must be
at least 2 mm from the seals,

When soldering into the circuit the heat conducted to the
glass-to-metal seals should be kept to a minimum by the use
of a thermal shunt.

The leads may be dip soldered to min. 5 mm from the seals
at a solder temperature of 240°C during max. 10 sec.

The starter and priming cathode circuit resistors and capa-
citors should be mounted close to the tube,

Touching the envelope by live components should be avoided.
It 1s recommended to maintain a distance of at least some
mn between components and any part of the envelope.

The tube may strike spontaneously when mounted in an elec-
tric field, the propabllity of striking bein dependent on
the fleld strength (direction and magnitude% and its rate
of change. If necessary an electrostatic shield connected
to the cathode can be mounted around the tube.

1) The value quoted relates to a tube which has been non-
conducting during an appreciable time. The average value
for the voltage breakdown depression is 4 V/mA. Normal
values for Vg jgn will be restored within 30 sec, after
conduction,

Almost inderendent of the anode supply voltage between
Vba = 200 V and 300 V, See also page C

Almost independent of the cathode current

When establishing the electrical characteristics of a
large number of tubes, it will be found that for each
characteristic at least 95 Z of the tubes investigated
will meet the figures quoted.

To determine the starter current in a particular appli-
cation (sign and magnitude) a load-line for Rst can be
drawn on the Igt/Vst characteristic., See example page 4
for Rgt = 1 MR and Vpgy = -100 V.

2)

3)
4

%)

7722 1696 2.
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Qbservations

a. Les éléments de montage de 1'électrode d'amorgage et de

1'€électrode auxiliaire doivent étre montés pres du tube

b. Dans circuitsdéclencheurscapacitifs 1a capacité aura
une valeur entre 50 pF et 1000 pF. La valeur de capa-~
cite requise est inversement proportionnelle a 1la
tension anodique. La valeur de la résistance serie de
l'electrode d'amorgage en decharge amorcée de 1'élec-
trode auxiliaire doit rester en dega de 20 MQ.En certains
cas particuliers des valeurs de resistance plus €lévées
sont tolerables

c. S1 un tube est amorcé par moyen d'impulsions de courte
duree, la tension totale de l'électrode d'amorgage
tension de polarisation + tension d'impulsion) doit
depasser 153 V. Une valeur type avec un condensateur
de couplage de 100 pF est de 175 V

d. Quand le tube est amorcé le courant négatif de 1'élec-
trode d'amorgage doit rester en dega de 100 pA. Quand
le tube est etouffé il faut éviter un courant négatif
de 1'electrode 4'amorgage

On devra éviter de toucher le tube avec des objets
conductifs en cours de fonctionnement

[}

]

Le fonctionnement du tube est 1ndépend§nt des conditions
d'éclairage. Quand le tube est amorcé une lueur rouge
brillante se produit

h Dépendant des tolérances des éléments de montageet de
la stabilité de la tension d'alimentation

2) Cathode auxiliaire (primer) donnant un court temps de
retard de 1'amorgage

3) Mesurées en décharge amorcée de la cathode auxililaire
et aussi valables pendant la durée de vie du tube

4) La déviation individuelle de la tension d'amorgage pen-~
dant la vie est généralement molns de 3 V
5) Voir la courbe sur page B
) L'électrode d'amorgage relide & la cathode

7) La valeur recommandée pour la résistance série de la
cathode auxillaire est de 18 MQ

8) La gamme recommandée du courant cathodique en service
continu est de 2-4 mA

9) En certains cas particuliers des courants de créte plus
eleves sont tolérables

2.2.1958 938 2854 3.
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A, CHARACTERISTICS FOR D.C. IGNITION (with continuous
priming discharge

A.1 Limits applicable to all tubes (initial values)

Anode to cathode breakdown
voltage at Vst = O V Vaign =min. 340V 1)

Anode to primer breakdown
voltage Vpr 1gn = max. 200 V

Starter to cathode dbreak-
down voltage at Vpy = 250 V Vst ign

Anode to cathode
maintaining voltage Vam

A.2 Typical limits 4)  (1nitial values)

D.C. starter current for
anode breakdown at Vba=250V
(See also page B) Igt

Starter to cathode maintain-
ing voltage at Igt = 30 pa
and Ig = O mA (See also
page A) Vsta = 105 to 125 V

Temperature coefficient of
starter to cathode break-
down voltage averaged over
the range aVst ign
tpulb = =55 to +100 0C —gpp—=" = msX. =25 mV/%C

137 to 153 V 2)

111 to 121 V 3)

3 to 25 pA

A.3 Typical 1ife performance 4)

(Valid up to 20 000 hours with alternating stand-by
and operating veriods, within a cathode current range
of 2 to 5 mA and with zero or positive starter current,
See also page A and note 5) for calculating the starter
current)

Drift in starter to cathode
breakdown voltage at

Vbg = 250 V. 4Vst 1gn = max. 5V
Anode to cathode
maintaining voltage Vap = max. 122 V
Anode to primer maintaining
voltage at Ipp = 3 pA.(See
also page E) Vpry = 140 to 180 V
Starter to cathode main-
taining voltage at
Ipr = 30 p4, Ia = 0 mA Votm = max., 1287V

D.C. starter current for
anode breakdown at Vpa=250 V Ist = maxX. 30 pA

1)2)5)4)5) See page 2

3.3.1963 722 1697 5.
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Bemerkuneen
a. Die Schaltelemente des Starter- und Hilfselektroden-

b

8

9

Abh#ngig von den Toleranzen der Schaltungstelle undvon|

— o~

kreises miissen in der Ndhe der Rohre montiert werden

In kapazitiven Starterkreisensoll die Kapazitdt einen
Wert zwischen 50 pF und 1000 pF haben. Der bendtigte
Kapazitdtswert ist umgekehrt proportional zu der Ano-
denspannung. Der Wert des Starter-Serienwiderstandes
bei entziindeter Hilfselektrodenentladung muss niedri-
ger als 20 MQ sein. In Sonderfédllen sind héhere Wider-
standswerte zulidssig

Wenn die Réhre mittels kurzdauriger Impulse entziindet
wird muss die gesamte Starterspannung (Vorspannung +
Impulsspannung% héher als 153 V sein. Ein Kennwertbei
einem Kopplungskondensator von 100 pF ist 175 V

Bel entziindeter RShre muss der negative Starterstromn
niedriger als 100 wA sein. Bei nicht-entziindeter Rdhre
ist negativer Starterstrom zu vermeiden

Bertihrung mit leitfihigen Kérpern wdhrend des Betriebs
ist 2zu vermeiden

Die Wirkung der Réhre ist unabhingig von den Beleuchtungs

umstdnden. Nach Entziindung zeigt die Rohre ein hellrotes
Glimmlicht

der Stabilitdt der Speisespannung

Hilfskatode (Primer) zur Erzielung einer kurzen Zind-
verzdgerungszeit

Gemessen bei entziindeter Hilfskatodenentladung und
auch gliltigfiir die gesamte Lebensdauer

Der individuelle Verlauf der Ziindspannung wahrend der
Lebensdauer ist im allgemeinen weniger als 3 V

Siehe Kennlinie aur Seite B
Zliindelektrode mit der Katode verbunden

Der empfohlene Wert fiir den Hilfskatodenserienwider-
stand ist 18 MQ

Der empfohlene Katodenstrombereich bel Dauerbetriebd
ist 2-4 mA

In Sonderfillen sind hdhere Spitzenstrdme zuldssig

938 2855 4.
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B.

B.

B.

B.

1
)
)

7

8)

CHARACTERISTICS FOR PULSED IGNITION (with continuous
priming discharge)

1 Limits applicable to all tubes (initial values)

Anode to cathode breakdown
voltage at Vst = 0 V Va ign
Anode to primer breakdown
voltage vpr ign = max. 200 V

Sum of bias and pulse volt-
ages to ensure ignition at
Vba = 250 V and

"

min., 340 v 1)

Tygp = 20 psec
(see’also page D) Vst ignp= max. 172 V
Anode to cathode maintain-
ing voltage  Vap = 111-121 v 6)

2 Typical limits 4) (initial values)

Temperature coefficient of
starter to cathode break-
down voltage averaged over

the range AVst ign
thulb = =55 to +100 OC atould

Anode breakdown delay time

Anode recovery time

3 Typical life performance 4)
Valid up to 30 000 hours at stand-by or continuous
operation within the limiting values)

Sum of bias and pulse volt-
ages to ensure ignition Vst 1gnp= see page D

Anode to cathode maintain- 6
ing voltage Van = max, 122 V °)

max. -25 mV/0C

0]

max, 5 psec’)
max, 170 usec8)

4) see page 2

Almost independent of cathode current.

Within a time interval of max. 100 usec after break-
down an abnormal low maintaining voltage may occur,
Possible oscillations are excluded.

The anode breakdowh delay time is glven under the follow-
ing conditions: Starter overvoltage = 50 V, Rst = 1.2 MQ,
Cst = 100 pF, Vba = 200 to 300 V

The anode recovery time 1is the time required after inter-
ruption of the anode current for the starter to regain
control. The value is primarily a function of the anode
current, as the extinguishing pulse amplitude as well as
its duration both depend on the anode supply voltage.
The figure quoted is the value of the time constant RC
determining the rate of rise of the anode voltage

722 1698 .
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LIMITING VALUES (Absolute limits)

Anode supply voltage with
continuous priming discharge

with D.C. ignition oy o Daxe 3407 1)
with pulsed ignition Vpg o DeX. 210
Peak cathode current T = max. 200 mA
(See also page F) kp =min. 2 mA
Average cathode current 1 = wax. 5 mA2)
(See also page F) k = min. 2 mA
Positive starter current
peak value Istp = max. 100 mA
average value Igt = max. 5 mA2)
Negative starter current
with D.C. ignition ~Ist = max. 10 pA
with pulsed ignition, anode
to cathode gap conducting -Igt = max. 150 pA
with pulsed ignition, anode
to cathode gap extinguished =Igt = max. 0 pA
Negative starter pulse voltage
at Vpg = 300 V "Vstp = max. 30V
at Vpa = 200 V 'Vstp = max. 50V
Anode to primer voltage Va-pr = min. 200V
Primer current Ipr - g?:: 1? ﬁﬁ
Envelope temperature thuld - zig: lgg gg

1) The tube may be used with the primer disconnected pro-
vided the priming current is delivered by the starter.
In this case Vp, = mwin. 180 \

2) Averaging time Tzy = max.5sec Or = max. 1 cycle, which-
ever 1s the shortest

3.3.1963 722 1699 Se
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MAXIMUM CIRCUIT VALUES (Absolute limits)

Starter series resistor Rgt = max. 20 MQ
Starter to cathode capacitor Cst-k max. 2000 pF 1)

max. 2000 pF 1)
min,. 20 pF

n

Starter coupling capacitor Cst

non

Capacitor which may be charged
or discharged through the anode

to cathode gap C max. 0.01 pF 1)

TYPICAL COMPONENT VALUES FOR SELF-QUENCHING FULSE FORMING
CIRCUITS

The minimum time constant of a self-quenching circuit is
250 usec. The time constant is the product of the parallel
resistance of Rgt and Rk and Cx

Typical values for Ry and Cx at Rst = 1.2 ¥Q are:
Rk = 1.8 1.2 MQ
Ck = 330 470 pF

1) Higher values of these capacitors are permitted with
the use of a resistor in series to limit the peak current
to the max. permissible value.

722 1700 6.
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