Silicon
Complementary
Unijunction Transistor

COMPLEMENTARY UNLUNCTION

The General Electric DBE1 Complementary Unijunction Transistor is a silicon
planar, monolithic integrated circuit. It has unijunction characteristica with
superior stability, a much tighter intrinsic-standoff ratio distribution and lower
saturation voltage.

FEATURES

o Guaranteed stability of better than .6% from =15°C to +66°C and
better than 1.0% from —B55°C to +150°C

# Low leakage current: less than 10mA

e Ability to temperature compensate and ealibrate at room temperature

s Up to 100 kHz operation
WHAT IS5 A COMPLEMENTARY UNLIUNCTION TRANSISTOR?

The General Electric DK is a silicon planar passivated semiconductor deviee
with characteristics like thoze of 2 standard unijunction transistor except that
the currents and voltages applied to it are of oppozite polarity.

Srandard Complemaniey
Usijuncticn Usijusrim

We have chosen to use this polarity so that standard NPN planar passivated transistor processing techniques
can be used. This results in a unijunetion having superior stability and better uniformity than any onijunction
previously available, The much tighter spread of intrinsic-standoll ratio now available is a significant advantage
For most applications, the polarity l2 not important.

WHAT CAN THE DSK DO?

The General Electric DSK can be used in most applications now using standard type unijunctions. Its unige
atahility and uniform properties make it idesl for stable oscillators, timers, and frequency dividers.

The key advantage of the DSK over conventional UJT's is its predictability over the specified temperature riang
This allows an engineer to use design curves to select the correct Ry: compensating resistor instead of having®
perform expensive temperature testing on individual devices. _
The D5K1 has been characterized especially for applications requiring the best possible stability over the extrese
temperature range specified For most applications, because of the tight Rano and 4 spread, the DK can be
compensated in a given circuit with one resistor value by selecting the proper Ry from Figure 2. For even befier
stability, a designer only has to measure the Buw of a device at room temperature, determine the proper
Rypo/Bys ratio from Figure 3, and insert the correct Ryy. Using this method, oscillators and timers can be bailt
offering 0.5% stability over most temperature ranges used. _
Frequency dividers can be built with larger countdown ratios and drastically lower capacitor sizes due to the
stability and low charge to trigger value (Q,). Another product advantage, low base 1 to emitter voltage dropat
high current, allows generation of high outputpulses with low base to base voltages.

For further application information, refer to Application Note $0.72. | =1
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D5K1

absolute maximum ratings: (25° C free air)

Velings DEK1
Interbase Voltage a3l
Currant [Nata 2]
Average Emitter (Forward) 150
Pesk Emitter (Forward) {Note 1) z
Feak Reverse Emitter 15
Fower
Average Total { Note 2) BT
Temporofure
Operating =56 to + 150
Storage ~ 55 to -+ 200

v
mA
A
mA
m'W

*C
*“C

electrical characteristics: (25° C free air)

Intrinaic Standoff Ratio [Note 3}
Peoh Peint Welioge
{(Vau = &V}
(Van = 10V)
Interbase Resiztancs
‘ Iun - ﬂ-l mA}
Emitter Breokdown Yolioge
lem = luﬂi’ﬂ
Peak Point Current
([ Van = 10%)
Valley Point Current
(Van = 10V)
Emiler Reverse Current
(Vemy = BV)
Emitier Saturation Valioge
{1z = B0mA, Vi = 10V)
Modylaied Interboave Current
'-Ii: e E‘ﬂ'ﬂ!..ll, Il1III||,||_ = 10%)
Pook Pulie Vellage
[ Mote 4)
Diede Voltage Drop
[ Note 3)
Minlmum Charge to Trigger
”lrnu = lnv]
Tum-on Time (See Figurs 7]
Reeavery Time |See Figure 7]
Ralawation Oscillator Frequancy Shift from
257C Yolue (See Figure 1,
C = 0.1uF, Ry, = 9500, V. = 125V)
—15°C to +65°C
=B54°C to + 160°C

Haofes:

1. For capacitor discharge, resistor current limiting is required for capacitors greater than 5 uF and
recommended for all cases. (A minimum of 15 ohms is required for good temperature stability.)
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0.58

32
6.1
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0.1
1.1
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0.4

0.62

a7
6.8

8.2

10
1.5
10
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1.0

2. Derate power and currents linearly to zero at maximum operating temperature,
3

- The intrinsic-standofl ratio (4) is essentially constant with temperature and interbase voltage.

It and the azsociated diede drop of peak point voltage are defined by the equations:
lIl‘llhEl.'E: "r'ﬂ-'ﬂ-l = IITV = .I]l[lll'-’
‘!rn_ug S

4. The Base-One Peak Pulse Voltage is measured in the circuit shown in Figure 4. This sapecification
is osed to insure a minimum pulse amplitude for applications in SCR firing eireuits and other

. vrl A vl-.
T Ve — Vumz

typez of Aring eircuits.

Vo=Vr— 5y Ve
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APPLICATIONS

TYPICAL CIRCUITS

Since the CUJT has opposite polarities from
standard UJT's, its oscillator cireuit  Figure
{b}is"Inverted.” Figure (a) shows a positive,
high energy pulse, while Figure (b) shows a
negative. Circuit in Figure (¢} results in
positive pulsea for SCR triggering.

T4

LRS- TR T R CLLT CIMCET
(=1 Z g (- =" e TN
THAOLE AL
0.1 TO 90 SECOND TIMER
Timer interval starts when power is applied
to cireuit, terminates when voltage iz applied
to load. 2ZN2648 is used in oseillator which =
pulses base 2 of DSK. This reduces efective
I of DSK and allows much larger timing
resistor and smaller timing capacitor to be
used than would otherwise be possible.
*D-I.ITHIT-IE.EI KHz ) GUTeUT
' (250 Hz)
DECADE FREQUENCY DIVIDER J_uunﬂ
In next stage, product of R2 and C2 should e i
be 10 X that of preceding stage (2% ). R2 E:ﬂ'
should be between 27ka and 10 me 0. 1 ot
=
C1 & C2— 0047 uF (=1%) ™
Rl1—10fk o2 (=17 -
RE_IMoD (=1%) '

RE2—R4—1k 0 {may need to be adjusted for
1'“1‘1‘&':"1 uf Rﬂ" ﬂf CLTJT}

i CECILLATOR

5 KHz =i FREQUENCY DiviIDE Fl—v‘

50 kHz OSCILLATOR

Higher frequency (stable) oscillators are now
possibie, Here are typical components for a
50 kHz cirewit. This is possible because of the
maore nearly ideal characteristics of the DSK
{over conventional UJT's). One application
for higher frequency is TV horizontal oseil-
lators. Note the low R,
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