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Controlled Switch

3N86

The General Electric Type 3N86 is a PLANAR PNPN silicon controlled switch (SCS) offering out-
standing circuit design flexibility by providing leads to all four semiconductor regions.Unique fabrication
processes based on planar oxide passivation have resulted in high rehability and uniformity atlow cost. The
SCS is thoroughly characterized at temperature extremes to permit worst case circuit design. -

The 3N86 can be considered an integrated PNP-NPN transistor pair in a positive feedback configuration.
As such it offers fewer connections, fewer parts, lower cost and better characterization than is available
from two separate transistors. Its characterization permits it to be used as an extremely sensitive SCR,
as a complementary SCR, or as a “transistor” with “latching” capabilities. Type 3N86 is intended for
applications requiring extremely low holding current, high triggering sensitivity at either gate and high
turn-off gain.

FEATURES:

o Completely eliminates rate effect problems

o Dynamic and static breakover voltages are identical
o Extremely high triggering sensitivity at both gates
e Low holding current

o High turn-off gain

All planar, completely oxide passivated
Leads to all four semiconductor regions

absolute maximum ratings” (25°C) (unless otherwise specified)

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

Voltage
Anode to cathode forward and reverse 65 volts Jg'o"ef:"::ﬂ:.?r‘: 'I:Ts
Anode gate to anode reverse 656 volts EXCEPT FOR
Cathode gate to cathode reverse 5 volts LEAD CONF IGURATION
Total Current
Continuous DC forward® 200 ma NOTE 1: Lead diameter is controlied in the
Peak recurrent forward (Ta = 100°C, 100 usec. ﬁ',.".‘.".";.i?.%’ﬂ':‘:ﬁ'ﬁ;
pulse width, 1% duty cycle) 1.0 amps ne D;folz.:: heid
Peak non-recurrent forward (10 usec. pulse width) 5.0 amps o e ¢ w05 1 001
Gate Current (Forward Bias) Saw?."'.'ﬂm"'&?;"&‘&\":' ﬂ&"&f
Continuous DC anode gate® 100 ma tive to 2 maxmum width
Peak anode gate (T, = 100°C, 100 usec. NOTE 1. Messred from mar. dameter of
pulse width, 1% duty cycle) 200 ma renet
Peak cathode gate (Ta = 100°C, 100 usec. e et e past
pulse width, 1% duty cycle 500 ma 3 oLl ecton
Continuous DC cathode gate 20 ma couuoron N2y
Dissipation L __Mwoarter
Total power"’ 400 mw (g nuo?: ,
Cathode gate power® 100 mw @ 3 amooe aare
Temperature e 1
Operating junction —65 to +150 :C €18y carnooe
Storage 65 to 1200 °C R SR S

NOTE 1: Symbols and nomenclature are defined below.
NOTE 2: Derate currents and power linearly to 150°C, the maximum rated temperature. The absolute maximum rating at any

DEFINITION OF TERMS USED IN SCS SPECIFICATIONS

1} f Ty (FORWARD) -
t \ 73 :
| { TutvoLoma)
1 Vn —e v
f Vo (REVERSE) VgTBLOCKING Vg (BREAKOVER)
Ia Iy Iso
ANODE ANODE Moo o
weaanve *— | = positve  Vaoo OYNAMIC)
- A HARACT|
" TO CATHOOE

NOTE —ABSENCE OF O INDENTIFIES ANOOE
SYMBOLS. DOT IDENTIFIES OPERATING POINT.
SRACKETS INDICATE MEANING OF SUBSCRIPT LETTER.

Fio. 1

given temperature shall be in terms ofjhe_ more conservat

e ey

(212) 227-6005
FAX: (973) 376-8960

048

.028
(NOTE 3)

ive of the two parameters, i.e., current or power.
TTA N T ‘&{fg‘:?’vv»:;:t‘(i"'J'~""—‘ R

L S

- Mo. 2 .

[ D SIS WS JELR SEU I S

PNPN devices available at present do not have a common nomenclature. In part, this is due to their dif-
ferent construction and varied applications. SCS nomenclature permits the reverse characteristics of all
three junctions to be specified. The anode forward characteristic and gate triggering characteristics can
also ll?)e specified fully. The principles used in assigning symbols are illustrated below and with outline draw-
ing above.

A

QUaIiTy >emi-Lonaucrors

 MEANS "FORWARD" AND T MEANS “TRIGGER®

L



1 4
O
b=
L
N
Z
g
1 4
-

=
Q
g
|4
g
I
o

SCS CHARACTERIZATION
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CUTOFF CHARACTERISTICS Symbol® Temp. 3N86

Forward Blocking Current I max @ 25°C 1.0 pa max
(Rac = 10K, Vic = 65V) @ 150°C 20 4a max
Reverse Blocking Current 25°C 1.0 4a max
(Roc = ].OK, VCA = 65V) IR max @ 150°C 20 ua max
Cathode Gate Reverse Cutoff Current (Voc = —5V) Tac @ 25°C 20 43 max
Anode Gate Reverse Cutoff Current (Vox — —65V) Iaa @ 25°C 1.0 ua max

CONDUCTING CHARACTERISTICS @ 25°C 2.0 V max
Forward Voltage (I» = 200ma, Rec = 10K) VF max @ —65°C 2.5 V max
Forward Voltage (1. = 100ma, Isx = 50ma, Rec = 10K) VrE max @ 25°C 1.5 V max
Holding Current @ 25°C 0.2 ma max

(Rac = 10K ) Tit max @ —65°C 0.8 ma max
Holding Current @ 25°C 2.0 ma max
(Roc = 10K, Iax = 50ma) Tnt max @ —65°C 8.0 ma max
Saturation Voltage (Ga to C) (Iec = bma, Ica = 50ma, I.=0) VEsat NPN @ 25°C 2.0 V max-
Saturation Voltage (G, to C) (Iec = 0, Isx = 50ma, I, = 5ma) VcEsat NPN @ 25°C 2.0 V max
TRIGGERING CHARACTERISTICS
Cathode Gate Current to Trigger Tetc max @ 25°C 1.0 wa max
(Iorc from current source, Vic = 40V, R, = 8009) @ —65°C 50 ua max
Cathode Gate Current to Trigger -
(Ierc from current source, Vac = 40V, R, = 8000, Ica = 50ma) Totc max @ 25°C 50 ua max
Cathode Gate Voltage to Trigger V61c max @ 25°C .65 V max
(VAO = 40V, RA = 8009, Ruc = IOK, R(;A = ©0, @ —6500 1.0 V max
Iarc from current source) Verc min 25°C 0.4 V min
@ 150°C 0.16 V min
Cathode Gate Voltage to Trigger
(Vic = 40V, Ra = 8002, Rac = 10K, Ias = 50ma, Vo1c max @ 25°C 0.8 V max
Isrc from current source) Verc min @ 25°C 0.4 V min
Anode Gate Current to Trigger . Iota max @ 25°C 0.1 ma max
(Iera from current source, Vac = 40V, Rc = 8009, Rec = 10K) @ —656°C 0.25 ma max
Anode Gate Voltage to Trigger Vera max @ 25°C 0.8 V max
(Iara from current source, Vic = 40V, Rc = 800Q, @ —65°C 1.0 V max
Roc = 10K, Ras = 1K) Vera min @ 25°C 0.4 V min
@ 150°C 0.2 V min
TRANSIENT CHARAOTE.RISTICS
Turn-On Time ton max @ 25°C 1.5 uS max
(Vac = 20V, I, = 100ma, Isc = 100ua) (See circuit, Figure 3) @ —65°C 2.0 us max
Torn-On Time (Vac = 20V, I, = 100ma, loc = 100ua, Iea = 50ma) ton max @ 25°C 2.0 usec max
Recovery Time - : trec max @ 25°C 15 uS max
(Vic = 20V, I, = 100ma, Roc = 10K) (See circuit, Figure 4) @ 150°C 25 uS max
Recovery Time (Vac = 20V, I, = 100ma, Roc = 10K, I6x = 50ma) trec max @ 25°C 15 usec max
Collector Capacitance Voltage Gate to Gate = 20V Cob max @ 25°C 15 pf
.. ... Rate of Rise of Forward Blocking Voltage o dv/dt max @ 25°C  (see note 5) V/usec max
e|eCtr| al Ch .a:!'acie_,ﬂs,tlcs (25°C) (unless otherwise specified) PNP! 3N86 NPN

2C CHARACTERISTICS otz il © . Min. Max. Min. Max.

" Collector to Base Breakdown Voltage (Io = [+]* 1.0ua, Is = 0) BVcro —65 65 volts
Emitter to Base Breakdown Voltage (1o = 0, Is [NPN] = 20ua, Is [PNP] = —1ua) BVeso —65 b volts
Collector Saturation Voltage (1o = 650ma, Is = bma) Versan 2 volts
Base Saturation Voltage (Io = 1ma, Is = 6ma) Vesean 0.9 volts
Forward Current Transfer Ratie (Von = 0.6V, Ic = 3ma) hrs 20
Forward Current Transfer Ratie (Vos = —2.0V, Ic = —1ma) hrx 0.2

CUTOPFF CHARACTHERISTICS (V.q = 65 volts) -

Collector to Emitter Leakage Current T. = 160°C) - - Icro —20 pna
e S emigtaens bes (Re = 10K, Ta = 160°C) Tosn 20 pa
Collector to Base Leakage Current (In = 0, Ts = 160°C) Ico —20 20 pua
Emifter to Base Leakage Current (1o = 0, Ta = 160°€) Isro —20 »a

i Aes g e m i (Ves = BVde, Io = 0) Isro 20 pa

~RANSIENT .QHAMGT.RISTIO"??”‘ AR, . ’

Collector Capacitance (Is = 0, Vs = [+]“ 20V) Cos 15 16 pf
Gain Bandwidth Product .3 . i+ . - fr | 76 mc

TOTE 3: 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.
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