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SILICON UNILATERAL AND BILATERAL SWITCHES
(Sus, SBS)
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The General Electric SUS is a siticon, planar monolithic integrated circuit having thyristor electrical characteristics closely approxi-
mating those of an “ideal” four-layer diode. The device is designed to switch at 8 volts with a typical temperature coefficient of
0.02%/°C. A gate lead is provided to eliminate rate effect, obtain triggering at lower voltages, and to obtain transient-free waveforms.

The SBS is a bilateral version of the forward characteristics of the SUS. It provides excellently matched characteristics in both direc-
tions with the same low temperature coefficient.
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SILICON CONTROL SWITCHES
(scs)

High triggering sensitivity. 4 lead capability
for multiple load or dv/dt suppression.
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* Measured @125°C. t Measured in special test circuit (See specification sheet).
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Silicon

Control Switch

The General Electric Types 3N81 and 3N82 are PLANAR PNPN silicon controlled switches (SCS) offer-
ing outstanding circuit design flixibility by providing leads to all four semiconductor regions. Unique fab-
rication processes based on planar oxide passivation have resulted in high reliability and uniformity at low
cost. The SCS is thoroughly characterized at temperature extremes to permit worst-case circuit design.
Types 3N81 and 3N82 can be considered an integrated PNP-NPN transistor pair in a positive feedback
configuration. As such they offer fewer connections, fewer parts, lower cost and better characterization
than are available from two separte transistors. Their characterization permits them to be used as an ex-
tremely sensitive SCR, as a complementary SCR, or as a ““transistor” with “latching” capabilities.

FEATURES:

Completely eliminates rate effect problems

Dynamic and static breakover voltages are identical

Extremely high triggering sensitivity

Design parameters specified at worst-case temperatures
Characterized for SCR and complementary SCR type applications
Characterized as PNPN and also as transistor integrated pair

All planar, completely oxide passivated

Leads to all four semiconductor regions

absolute maximum ratings:” (25°C) (unless otherwise specified)
anet1 3Ne2

Voltage
Anode to cathode forward and reverse 65 100 volts
Anode gate to anode reverse 65 100 volts
Cathode gate to cathode reverse 5 5 volts
Total Current
Continuous DC forward® 200 200 ma
Peak recurrent forward (T, = 100°C, 100 usec.
pulse width, 1% duty cycle) 1.0 1.0 amps
Peak non-recurrent forward
(10 gsec. pulse width) 5.0 5.0 amps
Gate Current (Forward Bias)
Continuous DC anode gate 100  100® ma
Peak anode gate (T4 = 100°C, 100 usec.
pulse width, 1% duty cycle) 200 200 ma
Peak cathode gate (T, = 100°C, 100 usec.
pulse width, 19 duty cycle) 500 500 ma
Continuous DC cathode gate 20 20 ma
Dissipation
Total power® 400 400 mw
Cathode gate power® 100 100 mw
Temperature
Operating junction —65 to +150 °C
Storage —65 to 4+200 °C

NOTE 1: Symbols and nomenclature are defined below.

DIMENSIONS WITHIN :_2‘;_
JEDEC OUTLINE TO-18 e

EXCEPT FOR
LEAD CONF IGURATION

NOTE 1: Lead diameter is contrlled in the
zone between 050 and .250 from the seat-
ing plane. Between .250 and end of lead a
max. of 021 is held.

NOTE 2: Leads having maximum diameter
{.019) measured in gaging plane 054 + .001
— 000 below the seating piane of the device
shall be within .007 of true position rela-
tive to a maximum width tab.

NOTE 3: Measured from max. diameter of
the actual device.
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NOTE 2: Derate currents and power linearly to 150°C, the maximum rated temperature. The absolute maximum rating at any given temperature shall be in

terms of the more conservative of the two parameters, i.e. current or power.

definition of terms used in scs specifications

PNPN devices available at present do not have a common
nomenclature. In part, this is due to their different construc-
tion and varied applications. SCS nomenclature permits the
reverse characteristics of all three junctions to be specified.

1 |- — -¢ I (FORWARD)
t ve
#|
| 4 TulHOLDING)
v
[ —» v
Vg {REVERSE) Vg (BLUCKING) Vgo (BREAKOVER)
e Ip Tao
ANODE ANODE Vgos(STATIC)
NEGATIVE *— | ™ posITIVE Vaop (DYNAMIC)

ANODE TO CATHODE CHARACTERISTICS

NOTE —ABSENCE OF G INDENTIFIES ANODE TO CATHODE
SYMBOLS. DOT IDENTIFIES OPERATING POINT.
BRACKETS INDICATE MEANING OF SUBSCRIPT LETTER.

FIG. 1

The anode forward characteristics and gate triggering char-
acteristics can also be specified fully. The principles used in
assigning symbols are illustrated below, and with outline
drawing above.
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B
NOTE: G IDENTIFIES GATE SYMBOLS. LAST LETTER
(A OR C) MAY BE DROPPED IF NO AMBIGUITY
RESULTS IN SPECIFIC CHARACTERIZATION. F
FIG. 2 MEANS “FORWARD" AND T MEANS “TRIGGER"
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SCS CHARACTERIZATION

electrical characteristics:”

Typical Curves

CUTOFF CHARACTERISTICS Symbol® Temp. 3NB81 3NB2 Fig. #
Forward Blocking Current Iz max @ 25°C 1.0 ua max 14
(Rec = 10K, V¢ = Rated Voltage) @ 150°C 20 ©a max
Reverse Blocking Current Ik max @ 25°C 1.0 ua max 20
{Rec = 10K, Vi = Rated Voltage) @ 150°C 20 «a max
Cathode Gate Reverse Cutoff Current (at Rated Voltage) Tac @ 25°C 20 4a max
Anode Gate Reverse Cutoff Current (at Rated Voltage) Toa @ 25°C 1.0 4a max
CONDUCTING CHARACTERISTICS
Forward Voltage VF max @ 25°C 2.0 2.0 V max 15,16
(at 200 ma Anode current Rec = 10K) @ —65°C 2.5 2.5 V max
Holding Current Tx max @ 25°C 1.5 1.5 ma max 11, 12,13
(Rec = 10K) @ —65°C 6.0 6.0 ma max
Saturation Voltage Vepsat xexn @ 25°C 2.0 2.0 V max 22, 23, 25
(GA to C) (I(;c = 5ma, Ios = 50ma, I, = 0)
TRIGGERING CHARACTERISTICS
Cathode Gate Current to Trigger Y670 max @ 25°C 1.0 1.0 4a max 4
(Ierc from current source, Vic = 40V, R, = 800Q) @ —65°C 50 50 48 max
Cathode Gate Voltage to Trigger Vere max @ 25°C .65 .65 V max 5
(Vic = 40V, Ry = 8002, Rec = 10K, Res = oo, @ —65°C 1.0 1.0 V max
Iorc from current source) Vere min @ 25°C 0.4 0.4 V min
@ 150°C 0.15 0.15 V min
Anode Gate Current to Trigger (Isrs from current source, Tara max @ 25°C 1.0 1.0 ma max 3
Vic = 40V, R¢ = 8009, Roc = 10K) @ —65°C 3.0 3.0 ma max
Anode Gate Voltage to Trigger Vora max @ 25°C 0.8 0.8 V max 6
(Igra from current source, @ —65°C 1.0 1.0 V max
Vac = 40V, Rc = 8009, Rac = 10K, Res = 1K) Vers min @ 25°C 0.4 0.4 V min
@ 150°C 0.2 0.2 V min
TRANSIENT CHARACTERISTICS
Turn-On Time (V,c = 20V, I, = 100 ma, Isc = 100 pa) ton max @ 25°C 1.5 1.5 4s max 7,8
(See circuits Fig. 9 and 10) @ —65°C 2.0 2.0 “S max
Recovery Time (Vaic = 20V, I, = 100ma, R¢c = 10K) trec max @ 25°C 15 15 “S max 18,19
(See circuit Fig. 17) @ 150°C 25 25 AS MaX
Collector Capacitance Voltage Gate to Gate = 20V Cob max @ 25°C 15 15 pf 26
Rate of Rise of Forward Blocking Voltage dv/dt max @ 25°C See Note 5 V/us max

NOTE 3:

NOTE 4:

The transistor characterization is essentially a restatement of the
SCS characterization and is meant to facilitate using the SCS as
a complementary PNP-NPN integrated transistor pair.

The [Z%] sign indicates that the PNP and NPN transistors re-

NOTE 5:

quire opposite polarites as identified by the test conditions.
The dv/dt rating is unlimited when the anode gate lead is returnea

te the anode voltage through a current limiting resistor. An ex-
ample of this technique is shown in Figure 33

TRANSISTOR CHARACTERIZATION

electrical characteristics: (25°C) (unless otherwise specified)

3N81 3N82 Typlcal
DC CHARACTERISTICS PNP’ NPN’ PNP! NPN' Curves
Collector to Base Breakdown Voltage Min. Max. Min. Max. Min. Max. Min. Max. Fig. #
(Ic = [+=]* 1.0pa, I = 0) BVero —65 65 —100 100 volts
Emitter to Base Breakdown Voltage
(Ic = 0, Is [NPN] = 20ua, Iz [PNP] = —1xa) BVeso —65 5 —100 5 volts
Collector Saturation Voltage (Ic = 50ma, Is — Bma) VeEsam 2 2 volts 22,23, 2b
Base Saturation Voltage (Iz — 1ma, Ic = bma) VBEEAT 0.9 0.9 volts
Forward Current Transfer Ratio (Ve = 0.5V, Ic = 3ma) s 15 15 21
Forward Current Transfer Ratio hre 0.1 0.1 24
(Veg = —2.0V, Ic = —1ma)
CUTOFF CHARACTERISTICS
(8N81 at 65 volts; 3N82 at 100 volts)
Collector to Emitter Leakage Current (T4 = 150°C) Icro —20 —20 ua
(Re = 10K @ Ty = 150°C) Icer 20 20 pa
Collector to Base Leakage Current (Ix — 0, T — 150°C) Iceo —20 20 —20 20 pa
Emitter to Base Leakage Current (I¢c = 0, Tsx = 150°C) Ismo —20 —20 “a
(Ves = 5Vde, Ic = 0) leBo 20 20 upa
TRANSIENT CHARACTERISTICS
Collector Capacitance (Is = 0, Vor = [£]® 20V) Cop 15 15 15 15 pf 26
Gain Bandwidth Product fr 75 75 me
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turn-on time
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