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Silicon Controlled Rectifiers _
2N6394—2N6398 File Number 891
12-A Silicon COI‘ItI’O“Qd TERMINAL DESIGNATIONS
Rectifiers

GATE
For Power Switching, Power Control, ___i
and Ignition Applications ] O — T o

Features: TOP VIEW caTHODE
w High dv/dt capability 920939968
u [ow thermal resistance
m Low on-state voltage at high current levels JEDEC TO-220AB
The RCA-2N6394 to 2N6398, inclusive, are all-diffused sil- The TO-220AB package provides easy package mounting
icon controlled rectifiers (reverse-blocking triode thyris- and low thermal resistance allowing operation at high case
tors) designed for switching ac and dc currents. temperatures and permitting reduced heat-sink size.
MAXIMUM RATINGS, Absolute-Maximum Values: 2N6394 2N6395 2N6396 2N6397 2N6398
75 125 250 450 650 Vv
75 125 250 450 650 v
50 100 200 400 600 v
50 100 200 400 600 v
lrams) (Tc = 90°C, 6 = 180°) 12 A
Ism: For one full cycle of applied
R principal voltage 60-Hzt 125¢ A
- 50-Hzt 105 A
i : For more than one full cycle of applied
H principal voltage.....cvevennaermeernereeieans See Fig. 4
I di/dt:
ll Vo = Vorom, lar = 80 mA, t, = 0.1 us (See Fig. 13).... 100 Alus
2t
l T,=-4010125°C,t=11083ms ...ccooviinnnnes 65 A2s
Pauu:
i Peak forward for 10us max. 16# w
PEAK FEVEISE ..vvereesccaonssncosonsarensssncosses See Fig. 7
*Pauv®:
t Averaging time = 8 ms maximum ........coenueennn 0.5 w
' lom: (FOrWArd) «voveerennrnrnnnrenremennnnennenses 2 A
*Totg covnuonnnncan feteassecsscosennascarassuaaons -40 to 150 °C
R S REEERRT AN -40 to 125 °C
Triceenees esecsassvesencsaentassveraseraseonaonts
During soldering for 10 s maximum
(terminal @and €ase) ......everennanrienriasanes 250 °C

* In accordance with JEDEC registration data format (JS-22, RDF-1) filed for the JEDEC (2N series) types.

4 These values do not apply if there is a positive gate signal. Gate must be open or negatively biased.

+ At lrams = 12 Aand Tc = 80°C.

e JEDEG registration value is 100 A at Te =80°C.

= Any product of gate current and gate voltage which results in a gate power less than the maximum Is
permitted.

# JEDEC registered value is 10W.
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ELECTRICAL CHARACTERISTICS .
At Maximum Ratings Otherwise Specified and at Indicated Case Temperature (Tg)

* In accordance with JEDEC regiétraﬁon data format {JS-22, RDF-1) filed for the JEDEC (2N series) types.

. LIMITS
CHARACTERISTIC FOR ALL TYPES | UNITS
MIN. | TYP. | MAX.
Ipom o trom:
Vp=Vpromor VR = YRROM‘ Tc= 125°C...... ol - 0.1 2% mA
VT: N .
iT=24 A (peak), Tg = 259C (See Fig.5) ...vovvvnnen - 1.7 2,2% v
iHO® . (See Fig. 10)
Te=25°C......... e e - 10 | 35
TE=—800C . eneeniatite ettt - - | eo* mA
dv/dt:
VD = VDROM. exponential voltage rise, Tg = 1250C
(SEEFIG. 15) . . v e eeeeeeeeeneernnnnns 50 - - Vlus
IgT (See Fig. 8)
= = =950 —
VD= 12V(dc) R =50Q, Tg=260C ..o 8 | % A
Vp=12V{dc), R =508, Tec=-40°C ............ - — 60
Vg1 . (See Fig. 9)
Vp=12V (dc), R =50 R, Te=25°C.............. - o7 |15 v
Vp =12V (de), R =60 Q, Tg=—~40C............. - - | 25%
VGRD: . - -
Vp =Vprom- Tc = 1250C oottt i 0.2 - - \
tgt'
VD = VDROM' iT= 24 A (peak), 'GT =200 mA, . -
t=0.02 us, To = 26°C (See Figs. 12&14) . ......... - - 2% us
ta:
Rectangular Pulse .
. Vp = VpRrom: iT = 12 A, pulse duratioh = 50 us,
dv/dt = 50 V/us, —di/dt = —10 A/us, |gT = 80 mA
at turn-on, VR = 20 V minimum, Vgg =0 V at
{ turn-off, Tg = 75°C (See Fig. 16)............. O 35 75 us
E ROUC s vrevverronmeneernnceiesaeanaeannenonnns - - 2% oc/w
i ROJA wvvrornmerreeannns e - - 50*
i
H
!
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ON-STATE POWER DISSIPATION (Py)—W

12, s2cs-2etie

ON-STATE CURRENT [Iy¢pus) Tr(oc) OR I.mv,] —A

Fig. 1 — On-state power dissipation vs.
on-state current.
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Fig. 3 — Maximum allowable ambient temperature
vs. on-state current — no heat sinking.
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Fig.5 — .:....... on-state t vs.
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Flg. 2 — Maxi
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on-state current.
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Flg. 4 — Allowable peak surge on-state current vs.
surge duration.
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Flg. 6 — DC Gate trigger current vs. case temperature.
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PRINCIPAL DC VOLTAGE *I12V
= LOAD =50 2, RESISTIVE
DE:F

DC GATE TRIGGER VOLTAGE {VgT)—V
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CASE TEMPERATURE (Tg)— °C
92C5-26794

Fig. 7 — DC Gate trigger voltage vs. case temperalure.
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CRITICAL RATE=OF ~RISE OF OFF-STATE

50 75 100 128
—
CASE TEMPERATURE (Tg)—*C J,0c_scnas

Fig. 9 — Critical of rise of off-state voltage vs. case
temperature.

Flig. 11 — Rate of change on-state current with
time (defining di/dt).

2N6394—2N6398 .

€0 INITIAL ON-STATE T=150 mAZ
< G Pritr i
E %
e =
() X
& 5 X
5 BB,
w
g B
o A4, o
g Ty
=1 et <
=l
=] "~ T
x |-
§ =t
I
2
B
=

100 125

-850 -25 0 25 80 75
—e
CASE TEMPERATURE (T¢)—°C azcs-26785
Fig. 8 — Instantaneous holding current vs, case

temperature.
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Fig. 10 — Typical gate-controlled turn-on time vs. gate
trigger current.
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Fig. 12 — Relationship between off-state voltage, on-
state current, and gate-trigger voltage show-
ing reference points for definition of turn-on
time (tg).
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tsRC 92CS-13363R3 Fig. 14 — Relationship between Instantaneous on-state
currentand voltage, showing reference points
Fig. 13 — Rate of rise of off-state voitage with for definition of circult-commutated turn-
time (defining critical dv/dt). off time (tq1).

e — o T tm——

: 704
5 1241 E-D4

—r
.




