G E SOLID STATE YA ERCISALEN

17699 D T-25-1F
3875081 G E SOLID STATE o1E Silicon Controlled Rectifiers
File Number 892 2N6400—2N6404
16-A Silicon Controlled TERMINAL DESIGNATIONS
Rectifiers

GATE
For Power Switching, Power Control, and L—“:: _ I
Ignition Applications (FNORE ] O — Aot

Features:

CATHODE
u High dv/dt capability ToP VIEW
; u Low thermal resistance 920539968
. ® Low on-state voltage at high current levels JEDEC TO-220AB
t
13
i
H The RCA-2N6400 to 2N6404, inclusive, are all-diffused sil- The TO-220AB package provides easy package mounting
: icon controlied rectifiers (reverse-blocking triode thyris- and low thermal resistance, allowing operation athigh case
tors) designed for switching ac and dc currents. temperatures and permitting reduced heat-sink size.
MAXIMUM RATINGS, Absolute-Maximum Values: 2N6400 2N6401 2N6402 2N6403 2N6404
75 125 250 450 650 v
7% 125 250 450 650 v
50 100 200 400 600 v
50 100 200 400 600 v
Irirms: (Tc—-100°c.0=180°) 16 A
lysm: For one full cycle of applied principal
*voltage 80-Hzf ..ovvnnvniiiiiiiiiiiiiiiiiieees 160 A
. BO-HzE «iverrrrnerereeiiiniereeeannenaenes 135 A
For more than one full cycle of applied
' Principal VOHEge. . veerernneeeeinaeaaseainns See Fig. 4
i di/dt:
! Vb = Vorom, lar = 80 mA, &= 0.1 us (See Fig. 13) .... 100 Alus
12t
i T;=-4010125°C, t=11t083mMS ...c.coivirinannns 100 A2s
Pou®:
Peak forward for 10uys max. - 16# w
Peak reverse ....coveveriviiiaiiiiiieiiieeiiieanans See Fig. 7
! *Paavi:
H Averaging time = 8 ms maximum I 0.5 w
lem: {forward) . 2 A
-40 to 150 °C
-40to 125 °C

During soldering for 10 s maximum
(terminal and €ase) .....cvvvuvinenririnnnnnnnn 250 °C

* Inaccordance with JEDEC registration data format (JS-22, RDF-1) filed for the JEDEC (2N series) types.
+ These values do not apply if there is a positive gate signal. Gate must be open or negatively biased.
% Atluams) = 16 A and Tc = 100°C.

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

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

LIMITS
CHARACTERISTIC FOR ALL TYPES UNITS
MIN. | TYP. | MAX.

Ipom of tRoM:

Vp = VDROM ©f VR =VRROM. TC= 125°C - 0.1 2* mA
vy

iT=32A {peak), Tg = 25°C (See Fig.5) ....c....| — 14 1.7% \
iHO: (See Fig. 10)

TE=269C «evrninannrneninn e U 10 | 36 A

T = —A09C +evsuri et o - ~ | eo*
dv/dt: ) .

Vp = VDROM- exponential voltage rise, TC = 126°C

(SeeFig.13) ... vuvevnrerarveoronneneees 50 - - V/us

lgT! (See Fig. 8)

Vp =12V (de), R =508, Tc=259C ...oooenn - 8 | 30 oA

Vp=12V (de), R =500, Tc=-40%C...... N - | eo*
VGT: (See Fig. 9)

Vp =12V (dc), R =508, Tg=259C ...oveee - lo7 |18 v

Vp =12V (do), R =502, Tc=—40°C....... - - | 28*
VGRD!

VD=VDR0M,Tc=125°C e ieteetereaneasans 0.2 - - \"
tat:

%t/p = VpROM: iT = 32 A (peak), IgT = 200 mA,

t, = 0.02 15, Tg = 26°C (See Figs. 13&14) ... .. - - 2% us
tq:

Rectangular Pulse
Vp = VPROM:- iT= 16 A, pulse duration = 50 us,
dv/dt = 50 V/us, —di/dt = —10A/us, gy = 80 mA
at turn-on, VR = 20 V minimum, Vg = 0 Vat

turn-off, Tg = 75°C (See Fig.16) e v ieneanrcen - 35 75 us
Rgjg -«-+v - et recaeesaersat s R - 1.6*% o
RO - eveeerenenmeneanes e e - - | s0* e/

* |n accordance with JEDEC registration data format (JS-22, RDF-1) fited for the JEDEC (2N series) types.
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CURRENT WAVEFORM: 5|msam|.
LOAD: RESISTIVE OR
CONDU(TION ANGL (. -IBD’

8
T

ON-STATE POWER DISSIPATION {P)}—W

75
ON-STATE cunn:n‘r [I'rums)- IT(Dc)' OR I.”Av,] -—A

3 92€5~26800

Fig. 1 — On-state power dissipation vs.

on-state current.
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Fig. 2 — Maximum allowable case temperature vs.
on-state current.
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SURGE CURRENT DURATION—FULL CYCLES ozcs-2s03”

Fig. 4 — Allowable peak surge on-state current vs.
surge duration.
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Fig. 3 — Maximum allowable ambient temperature
vs. on-state current — no heat sinking.

CASE TEMPERATURE ('rc)-zs'c 1.1 T
CONDUCTION ANG .. .

INSTANTANEOUS ON-STATE CURRENT (iT)—A

o5 T 5
INSTANTANEOUS ON-STATE VOLTAGE (v-n——v
92C5-26804
Fig. 5 — Instantaneous on-state current vs.
instantaneous on-state voltage.
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PRINCIPAL DC VOLTAGE =12 VL
LOAD=80Q, RESISTIVE =
DE :FORWARD =

40

DC GATE TRIGGER CURRENT (IgT)—~mA
»

-56 -25 25 60 75 100 125
CASE TEMPERATURE (Tg)—°C a2c5-26793

Fig. 6 — DC gate trigger current vs. case femperature.
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ON-STATE CURRENT s1.

INSTANTANEOUS HOLDING CURRENT {ipo)—mA

50 25 0 25 80 15
CASE TEMPERATURE (Te)—*C
92C5-26795

Fig. 8 — Instantangous holding current vs. case
temperature.
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GATE CONTROLLED TURN-ON-TIME (tgy)-us

100 200 300
DC GATE TRIGGER CURRENT (Igr}—A  92C5-26797

Fig. 10 — Typical gate-controlled turn-on time vs. gate
trigger current.
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~JPRINCIPAL. DC VOLTAGE =12V :}
LOAD=50 2, RESISTIVE

I TRIGGERING MOI

OC GATE TRIGGER VOLTAGE (VGT)—V
a

o_..
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Z2s 738 T80T 75 100 125
CASE TEMPERATURE {Tg)l—*C 920526794

Fig. 7 — DC gate trigger voltage vs. case temperature.

VOLTAGE (dv/dt}—V/pus

CRITICAL RATE-OF - RISE OF OFF-STATE

125

50 75 100
CASE TEMPERATURE (T¢)—°C
925-26796

Fig. 9 — Critical rate of rise of off-state voltage vs. case
temperature.
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Fig. 11 — Rate of change of on-state current with
time (defining di/dt).
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tot=td+tr

CRITICAL dv/dv \

63% OF vp

92¢5-13365R3
Fig. 12 — Relationship between off-state voitage, Fig. 13 — Rate of rise of off-state voitage with
on-state current, and gate-trigger volt- time (defining critical dv/dt).

age showing reference points for defi-
nition of turn-on time (tx).
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Fig. 14 — Relationship between Instantaneous on-state
current and voltage, showing reference points
for definition of circuit- tated turn-olf
time (tg).
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