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5823
GLOW-DISCHARGE TRIODE

Cold-Cathode, Miniature Type
TENTATIVE DATA

RCA-5823 is a cold-cathode, glow-discharge
triode of the miniature type designed for use pri-
marily as a relay tube for the Yon-off" control of
low—current electrical circuits.
The discharge of this tube can be
initiated by a very small amount
of ejectrical energy applied to
the starter—electrode circuit.

The 5823 requires no warme-up
and consumes no stand-by power.

AYERAGE LIFE-EXPECTANCY
CONSIDERATIONS

The 5823 will give excellient
{ife performance in intermittent
relay service, The average life
expectancy of a tube of this kind
isa function of frequency of 'on"
cycles, total duration of '"on?!
periods, and peak value of cathode
current. Varying any of these
factors affects the average |ife expectancy, |{f
a 5823 is operated on 60-cycle ac and triggered
every cycle, its life is determined primarily by
the number of starts which it can withstand and
the peak value of the cathede current. In such
service, the average starts-number expectancy is
approximately 45,000,000. For dc, the same fac-
tors apply but the total duration of the '"on"
periods becomes increasingly important with re-
duced frequency of starts. For increased tube
life with either ac or dc operation, the cathode
current should be kept as low as possibie.

DATA
General:
Cathode. , . N e R o
Haximum Overall Length . . = o o w o w ovowo . 2-usB"
Maximum Seated Length. . . . . . . . . o, . 1-7/8"
Length from Base Seat tco
Bulb Togp (excludlng tip) . . . 1- 1/2' + 3/32"
Maximum Diameter . . [ . . 3/8"
Bulb . . . PN . T-5-1/2
Base , . . .. small-Button Minlature 7-Pin
Mounting P05|t|0n PR T e 1)
Maximum Ratings®, Absolute Folues!
Por First-Quadrant Operotion Only

PEAK ANODE ANKD STARTER—ELECTRODE VOLTAGE:

JNVEFSE. « & &+ + + « « « & s e » . « 200 max. Vvolts

Forward. . . t 4 % & = 4 = « 4 +» - . 200 max. volts
CATHODE CURRENY

Peak . s e s e e s e e e a e e o« . 100 max. ma

Average . . . P 25 max. ma
PEAK STARTER—ELECTRODE CURRENT

With starterelectrode voltage p051t|ve 100 max, ma
AMBI| ENT TEMPERATURE. . . —60 to 475 oc

Copyright, 19u¢ .
radlo Corporation of america

TUSE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

Typical Operating Conditions:
For Relay Service with §0-Cycle AC Supply

AC anode Supply voltage (RMS) . . . « . + + . 117 volts
AC Starter—Electrode Voltage:
Max. Peak Positive Pre-Firing voltage . . . 70 volts
Min, Peak Positive Triggering Voltage . . . 35 volts
Min. Firing voltage (Sumof In-Phase In—
stantaneous Pre-Firing voltage andln—
stantaneous Triggeriag voltage) . . . . 103 volts

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
For First-Quadrant Operation Only
Fote Nin. 4v. Nax.

Anode Breakdown voltage | | 1 200 250 - volts
Starter-Etectrode Break=-
down voltage. . 2 73 80 108" volts
Reguired Transfer Cur-—
rent (D ar Instantan—
eous AC) for transition
of discharge to anode
at 140 volis peak ., . . ., 3 - 50 uoo, fLamp
anode voltage Orop. - - . [ - 62 85 volts
Starter—Electrode volt- a
age Orop. 5 - 61 75 volts
Deionization Tlme%Approx) 6 - 500 - ysec
lonization Time (Approx.). 6 - 20 - usec

Note 1: With a variable d¢ anode voltage, dc starter-
electrode voltage of O velts, anode-circuit series
resnstance of 3000 ohms, and starter-electrode

series resistance of 50000 ohms.

With d¢ anode VGlta%e of 0 volts, variable dc
starter-electrode voltage, anode-circuit series
re5|stance of 3000 ohms, and starter-electrode
series resistance of 50000 ohms.

With a variable dc starter-electrode voltage,
anode-circuit series resustance of 3000 ohms, and
starter-electrode series resistance of 2megobms.

with dc anode volta Pe of 230 volts, dc starter—
electrode voltage of 91 volts, dc cathode current
of 50 milliamperes, anode-circuit series resist-
ance of 3000 ohms, and starter-electrode series
resistance of 50000 ohms,

With dc anode voltage of ¢ volts, variable d¢
starter—electrode voltage, dec starter-electrode
current of 10milliamperes, and starter-electrode
series resistance of 3000 ohms.

With instantaneous anode voltage of 185 volts,
Deakposutlvestarter—electrodepre—f|rlngvoltage
of 70 volts, peakpositive starter-electrode trig-
gerlng volta?e of 50 volts, anode-circuit series
resistance of B20 ohms, and starter-electrode se-
ries resistance of 100000 ohms.

These ratings apply to the 5823 when it is cperated from

power suppl{ having a frequencyof 60 cycles per second.
If a contemplated application involves higher supply
frequencies, please write, statlng the proposed operatlng
frequency, to the attention of Commercial Engineering
Section, Harrlson, New Jersey for information as to re—
quired changes in maximum ratings and characteristics.

averaged over any interval of 15 seconds max.
B Maximum individual tube values during 1jfe.

Note 2:

Note 3:

Hote u:

Note 5:

Note 6:

INSTALLATION AND APPLICATION

The base pins of the 5823 fit the miniature
7-pin socket. The socket may be mounted to hold
the tube in any position. Make mo connections to
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pins 2, 5, and 6. Any potentiats applied tothese
pins may cause erratic tube performance.

The breakdown characteristic of the 5823 in
all quadrants is shown in Fig, |. These curves
describe the voltage conditions necessary for
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Fig.1 ~ RCA-5823 Breakdoun Characteristic
For All Quadrants.

breakdown between any two of the electrodes of
the 5823. The area between the inner and outer
curves indicates the typical operating region of
the tube throughout useful life. The inner curve
shows the minimum positive and negative electrode
values; the outer curve shows the maximum positive
and negative electrode values; dashed sections
indicate approximate values only.

RCA-5823 is recommended for operation only
in that part of the breakdown characteristic
designated by Quadrant I. Operation in Quadrant
IT is satisfactery but changes in tube ratings
are necessary, Operation in Quadrants ITT and I¥

—-2-

is not recommended, because the anode and starter
electrode are not designed for efficient cathode
operation; their use in this manner will result
in unstable operation and shorter tube life. The
information given for quadrants IT1 and I is of
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Fig.2 - RCA-5823 Transition Characteristie,

value to the equipment designer in that it indi-
cates the need for precautions to be taken in
order that the peak inverse voitage rating is not
exceeded.

To obtain most satisfactory performance from
the 5823, it is necessary to understand the sig-
nificance of the bregkdown characteristic. In the
non-conducting region, the retation between the
starter—-electrode voltage and the anode voltage
is such that breakdown does not occur. As the
starter-electrode voltage is increased toavalue
near the edge of this region, breakdown occurs
depending on the value of the associated anode



voltage. The maximum or outside curves indicate
what minimum triggering voltages should be used
to insure operation of the 5823 at all times
during useful life.

For operation of the 5823 in Quadrant I, the
peak anode supply voltage and the peak positive
starter-glectrode pre-firing voltage must not
exceed the minimum values indicated by the inner
solid curve. A triggering voltage is applied to
the starter electrode. This voltage must be in-
phase with the pre-firing voltage and must be of
sufficient magnitude to initiate a discharge be-
tween starter electrode and cathode. Theminimum
sum of these starter-electrode voltages is indi~-
cated by the outer solid curve. To transfer the
discharge to the anode-cathode circuit, it ises—
sential that adequate transfer current flow to
the starter electrode, as shown in Fig.2. When
the BB23 is operated with ac on both anode and
starter electrode, the equipment designer should
also refer to Quadrant ITI. The peak values of
ac anode supply voltage and ac starter-electrode
pre~firing voltage selected should not exceed the
values given by the inside dotted curve of this
gquadrant. If it is desired to operate the 5823
with ac anode supply voltage and a positive dc
starter-electrode pre~firing voltage, the equip-
ment designer should be guided by the peak inverse
rating as givenby the minimum values of the inner
dotted curve in Quadrant I¥, For straight dc
operation, the equipment designer should consider
the same voltage |imitations as given for ac op-
eration but need not consider the peak inverse
rating unless an inductive load isused. |In this
case the limitation on the peak inverse anode
voltage rating is of importance because of the
inductive kick-back voltage.

The transfer characteristic of the 5823, as
given in Fig.2, indicates the minimum transfer-
current requirements of the starter electrode
for transition of the discharge from starter
electrode to anode for any given anode supply
voltage, Fromanequipment designer’s standpoint,
the maximum individual-tube values during |ife,
as shownby the soiid curve, are minimum starter-
current requirements for satisfactory tube per-
formance. The dashed curve gives the average
individual~tube initial values. Fig. 2 shows
that for each value of anode voltage there is a
corresponding minimum value of starter-electrode
current necessary to initiate the main discharge
between cathode and anode. For example, with an
ac anocde supply voltage of 166 volts peak (117
volts rms}, and an ac starter—electrode pre-
firing voltage of 70 volts peak (50 volts rms),
it follows from the curve in Fig.l that the
minimum required triggering voltage will be
35 volts peak. Under these conditions, Fig.2
shows that the minimum starter-electrode cur-
rent required to transfer the discharge from
the starter electrode to the anode will be 200
microamperes.

In Fig. 1, section C of Quadrant II shows the
relation between anode voltage and starter voltage
that is required for a discharge from starter to
anode when there are no ions to assist the ini-
tiation of the discharge. 1n this section, the
starter acts as a cathode with the result that the
slope of section C is approximately 45 degrees.
This discharge can occur with positive values of
ancde voltage, because the distance between the
anode and the starter electrode is less than the
distance between the anode and the cathode.
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Fig.3 - RCA~5823 Average Anode Characteristic.

Section D shows the relation between anode
voltage and starter—ejectrode voltage necessary
for a discharge from starter to cathode when
there are no ions to assist the initiation of
this discharge. It should be noted that this
discharge takes place between the same two elec—
trodes as in Section A. However, under the con-
ditions indicated in Section D, the starter acts
as a cathode because it is negative with respect
to the cathode.

Sections E and F show relations between anode
volts and starter volts necessary to initiate a
discharge from anode to cathode and from anode
toe starter—electrode respectively, when there are
no ions to assist the initiation of these dis-
charges. Under the conditions indicated in sec-
tions E and F, the anode acts as cathode.

The sverage anode characteristic of the EB23
is given in Fig. 3. The curve shows that over
the useful operating range, the ancde voltage
drop remains substantially constant at 62 volts.
The curve alsc shows by its assymetrical shape,
that the 5823 can be used as a rectifier. This
feature is an advantage when the anode is supplied



with ac power to operate a dc relay. When used
as a rectifier, the 5823 has a maximum peak in-
verse anode voltage rating of 200 volts and a
maximum peak cathode current as indicated in the
tabulated data. Operation at values of dc cath-
code current less than 8 milliamperes is not rec-
ommended because of resulting instability.

The maximum ratings shown in the tabulated
data are limiting values above which the service-
ability of the 5823 may be impaired from the
viewpoint of |ife and satisfactory performance.
Therefore, in order not to exceed the absolute
ratings, the equipment designer has the respon-
sibility of determining an average design value
for each rating below the absolute value of that
rating by an amount such that the absolute values
will never be exceeded under any usual conditions
of supply-voltage variation, load variation, or
manufacturing variation in the equipment itself.

. Fig.a shows the 5823 in a typical ac-operated relay
circuit. The pre-firing voltage supplied by the voltage
dlvnder_(Rl and Rz) i5 just below that required for tube
conduction. A positive triggering voltage applied to the
starter electrode develops a voltage across resistor R4
which, when added to the pre~firing veitage, causes the
tube to breakdown. Resistors R3 anc RS are current-limit-
ing resistors for the anode and the starter electrode,

Fig.5 shows the 5823 in a dc-operated locking relay.
The pre-tiring voltage is provided by the battery supply.
A positive triggering voltage applied to the starter elec—
trode develops a voltage across resistor R1 which, when
added to the pre—firln% voltage causes the tube to break-
down, The anode current energizes the relay which switches
the supply voltage to the load. The load current must be
sufficient to keep the relay energized. R3 and R2 are
current-timiting resistors for the anode and the starter
electrode,

Fig.6 shows the 56823 in a dc-operated self-resetting
relay ¢ircuit. The pre~firing voltage is provided by the
battery supply. A positive triggering voltage applied to
the starter electrode develops 2 voltage across resistor
R1 which, when added to the pre-firing veltage, causes the
tube to breakdown. Capacitor €2 which has been charged by
the supply voltage throu?h Rz will discharge through the
tube and energize the relay winding unti) the voltage on
the anode is insufficient to maintain tube conduction,
Relay resets itself when capacitor C2 recharges through
resistor R2.

Ci: 2 to 8 uf, 250 volts: used if
needed to prevent relay chatter

€2: 0.1 uf, 250 volts
Es: Triggering Voltage

K: Winding for high-resistance sen—
sitive relay

R1: 5000 ohms, 1 watt

A2: 8200 ohms, 1 watt

R4: 10 megohms

R3,R5: Peak current-limiting resistor—value depends on desired
operating conditions.

Fig.q-Typical AC-Operated Relay Circuit Using RCA-5823

Devices and arrangements shown or described herein may
use patents of RCA or others, tnformation contained
herein is furnished without responsibility by RCA for
its use and without grejudice to RCA's patent rights.

C1: 0.1 uf, 250 volts
Es: Triggering voltage

K:  wWinding for high-resistance sen~
sitive relay

R1: 10 megohms

R2,R3: Peak current-limiting resis—
tor—vatue depends on desired
operating conditions

Fig.5~Typical DC-Operated Locking Relay Circuit

Using RCA-5823

C1: 0.1 pf, 250 volts
€2: 1.0 uf, 250 volts
Es: Triggering voltage

K: wWinding for high-resistance sen~
sitive relay

Ri: 10 megohms
R2: 1 megohm, 1 watt
R3,R4: Peak current-limiting resistor—value depends on desired
operating conditiors
Fig.6- Typical DC-Operated Self-Resetting Relay Circuit
Using RCA-5823

DIMENSIONAL OUTLINE
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