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2N5441-2N5446, T6420 Series

1 H] »
40-A Silicon Triacs
Features:
n di/dt capabllity = 100 Alus
m Low switching losses
» Low on-state voltage at high current levels
» Low thermal resistance

File Number 593

TERMINAL DESIGNATIONS

CE-21TT6

2N5441-43

92¢5-27735R1

CATHODE 3. GATE T6420 Series

Voltage 200V 400V 600V
Package Types Types Types
Press-Fit 2N5441 2N5442 2N5443
Stud 2N5444 2N5445 2N5446
Isolated-Stud T6420B T6420D T6420M

RCA triacs are gate-controlled, full-wave silicon ac switches.
They are designed to switch from an off-state to an on-state
for either polarity of applied voltage with positive or
negative gate-triggering voitages.

MAXIMUM RATINGS, Absolute-Maximum Values:

For Operation with Sinusoidal Supply Voltage at Frequencies up to §0/60 Hz and with resistive or Inductive Load

* REPETITIVE PEAK OFF-STATE VOLTAGE ®, Vorom
Gate Open, Ty =-65 t0 100°C . P RN veean
RMS ON-STATE CURRENT (Conductlon angle = 360"0). lrrms
Case temperature
Tc 70°C (Press-fit types)ooeeeeeeervecaneanans i
. =65°C (Stud types)........ vee
Tc 60°C (Isolated-stud types).. cer
Forother conditions. ... e.uciiiiiieiaernnnaviereiiciaeisnncroasons
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT, lrsm
For one cycle of applied principal voltage
. 60 Hz (sinusolidat)
50 Hz (sinusoidal) .....
For more than one cycle of applled principal voltage .
RATE OF CHANGE OF ON-STATE CURRENT, di/dt
Vom = Vorom, lar = 200 mA, t, = 0.1 us (See Fig. 12) ........ hesieiaes
FUSING CURRENT (for Triac Protection), it
Ty=-65t0110°C, t=125t01OmMS ...cvuunenn Nenserenenscsoniosse .
* PEAK GATE-TRIGGER CURRENT &, lam
FOTr1 S MBX. vuiveveseesnsnosasecnasrasaonecerssossorosssronssrsas
* GATE POWER DISSIPATION
Peak (For 10 gs max., latm S 4 A, Pam ceeereneiairisorarnrecoanenans
AVErage, PGIAVE e seteeseenstsianacrssasasrsassssasinaessoctssses
* TEMPERATURE RANGE A
Storage, Tag «vvveenne
Operating (Casse), Tc «v.vvrevereveierrorocessasanees vesarecrsrase
* TERMINAL TEMPERATURE (During_Soldering), Tr
For 10 s max. (terminals 8nd €886) ....evvuernens tererraas [
STUD TORQUE, 18 -
Recommended......cvvvuvviienirnanes ces
Maximum (DO NOT EXCEED)

* In accordance with JEDEC registration data format (JS-14, RDF2) filed for the JEDEC (2N-Serles) types.
® For either polarity of main terminal 2 voitage (Viurz2) with reference to main terminal 1.

| For either polarity of gate voltage (Va) with reference to main terminal 1.

A For temperature measurement reference point, see Dimensional Outline
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2N5444-46

2NS44t 2N5442 2N5443
2N5444 2N5445 2N5446
T6420B T6420D Te420M
200 400 600 \
40 A
40 A .
40 A
See Fig. 3
300 A
265 A
See Fig. 4
100 Alus
450 A%s
12 A
40 w
0.75 w
65t01650 °C
€5to110 °C
225 °C
35 in-lb
50 in-lb
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2N5441-2N5446, T6420 Series

ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature {Tg)

LIMITS
FOR ALL TYPES
CHARACTERISTIC SYMBOL UNLESS OTHERWISE UNITS :
SPECIFIED |
MIN. TYP. MAX.
Peak Off-State Current:®
Gate open, Ty = 110°C, Vprom = Max. rated value . . ... loroM - 0.2 4* mA
Maximum On-State Voltage:#
Forip = 100 A (paakl, Te = 26°C ..veneneevinnnns v - 1.7 2 v
Foriy = 56 A (peak), Tg = 26°C ........ v ™ - 15 1.85°
DC Holding Cureent:®
Gate open, Initial principal current = 600 mA {de),vp = 12V:
Tc=25°C cecansoans feserranes Crrrasean PR - 26 60
Te = -65°C.cvnenennnn. Ho - - 100° mA
For other case temperatures .....ueereerserssassnes See Fig. 6
Critical Rate of Rise of Commutation Voltage:‘
Forvp = Vprom: 'T(RMS) = 40 A, commutating
dildt = 22 Alms, gate unenergized, (See Fig. 13):
T¢ = 70°C (Press-fittypas) ...cecvvecncarnanianas 6* 0 -
= 65°C (Stud types) ......ic0nnn PN dv/dt 6* 0 - vius
= 60°C (lsolated-stud types) .....covecenensens 6 30 -
Critical Rate of Rise of Off-State Voltage:®
Forvp = Vprowm:- exponential voltage rise, gate open,
Te = 110°C:
2N5441, 2N5444, T64208B. ... eveus 50* 200 -
2N5442, 2N5445, T6420D. . dv/dt 30+ 160 - Vius
2NE443, 2N5446, T6420M e evvenaccnasse 20¢ 100 -
DC Gate-Trigger Current:$¢ Mode VT2 Vg
Forvp = 12V {de) 1*  positive  positive - 16 50
R =309 - negative  negative - 20 50
Te = 25°C I~  positive  negative - 30 80
m*  nogative  positive - 40 80
IgT mA
i Moge VM_TZ V_G_ .
: Forvp = 12V {de) ! positive  positive - - 125
11 Ry = 308 HI~  negative negative - - 126*
i T¢c = -65°C ~ positive  nagative - - 240*
. m* negative  positive - - 240*
i For other case temperatures ..........cenvs eseceens See Figs.748
l DC Gate-Trigger Voltage:#¢
l Forvp = 12V (deh, Ry = 301,
i Te = 25°C ..oneens . - 1.35 25
= 65°C ..... . . . VT - 1.8 34* A
For other case temperatuses . .....ccoeovee ceees See Fig. 9
Forvp = Vprom R = 1268, Tg = 110°C .....eee 0.2 - -
Gate-Controlled Turn-On Time:
' (Delay Time + Rise Time)
Forvp = Vprom: IGT = 200mA, t, = 0.1 us,
t it = 60 A (peak), Tg = 26°C (SeaFigs. 10&14) ....... ot - 1.7 3 Hs
Thermal Resistance, Junction-to-Case:
Steady-State
Press-fit types .... - - 0s8*
Stud types - - 09°* N
l Isolated-stud types ..... .. .. Rosc - - cw
| Transient (Press-fit & stud types) «ovesiseranssecsienns Ses Fig. 11 .
A 1
g * In accordange with JEDEC registration data format (JS-14, RDF 2) filed for tha JEDEC (2N-Seriss) types.
- & For either polarity of main tarminal 2 voitage (Vy, 1 o) with raference to main terminal 1.
« For either polarity of gate voltage (VG) with reference to main terminal 1.
i [ 755
| 129 A-12 -
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2N5441-2N5446, T6420 Serles

CURRENT WAVEFORM:  SINUSOIDAL
N LOAD: RESISTIVE OR INOUCTIVE
CONDUCTION AE L] '
T 3 GUADRANT sofsz Fisanas
W B
MAIN TERMINAS
N TERaNAL 2 - e
orr e R R ]
) STATE z =2
o | W=
oo : w § “EEEa
r 21 +V 1
1 ORgM § 20 EE& 7
QUADRANT OFF STATE H B
. 57
MAIN TERMINAL 2 oy £ o T
AT i
NEGATIVE STE] g 9215 - 2214RS & §;§§E
: R
] 0 20 40 50 60
FULL-CYCLE RMS ON-STATE CURRENT I 1(rusi)—A
95225681
Fig. 1 - Principal voltage-current characteristic. Flg. 2 - Power disslpation vs. on-stale current.

LOAD RESISTIVE
CURRENT WAVEFORM: RMS ON-STATE CURRENT [17(ausy] 40 A AT
CONDUCTION ANGLE + 360° o SPECIFIED CASE TEMP, N
CASE URE: MEASURED AS I T TV FTTTO0 Y 1 Eeoal
SHOWN ON DIMENSIONAL OQUTLINES GATE CONTROL MAY BE LOST H
- [} i DURING AND IMMEDIATELY FOLLOWING
= 2! ou SURGE CURRENT INTERVAL.
o \,
e T I \\ OVERLOAD MAY NOT BE REPEATED
2| ~ N, UNTIL JUNCTION TEMPERATURE HAS
O, 22 1 RETURNED TO STEADY~STATE
e & RATED VALUE.
e [ S § b B
S
i £ b
B £ R | P 60Hz
<y 8 T T TN
5 2, ki
2~ N
% oL ™=
e
= 1 HHH &
1 INNE 1i1l]
20 30 40
FULL CYCLE RMS ON-STATE CURRCNT [‘ﬂnusil -—A z
92L3-2259R3 3 [ 10? 1¢*
SURGE CURRENT DURATION —FULL CYCLES o2L5-2287A8
Fig. 3 - Maximum allowable case temperature vs. on-state current. Fig. 4 - Peak surge on-state current vs. surge current duration.
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INSTANTANEOUS ON=STATE CURRENT {ig) <A

° |NSVANTIANEOUS ON-STA\‘Ez VOLTAGE IVr)—e
(POSITIVE OR NEGATIVE) s2Lg-220002 2264-15200R1
Fig. 5 - On-state current vs. on-stage voltage. i Fig. 6 - DC holding current vs. case temperature.
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2N5441-2N5446, T6420 Series

[PriNCIPAL oC vOLTAGE <12 ¥
LOAD s 12 11, RESISTIVE

:
i

ILEHTHED

i

[P
T

fill
J3 i
e

DC GATE-TRIGGER CURRENT (IGT)—mA

70 60 -50 40 -30 20 -0 G © 20 30 40
CASE TEMPERATURE (7}—1C
205~ 15199 92¢5-15201

Fig. 7 - DC gate-trigger current vs. case temperature (& Fig. 8 - DC gate-trigger current vs. case temperature (- & I

11I- modes). modas).

PRINCIPAL DC VOLTAGE *12 V 1 1 AR
LOAD?I2 8, RESISTIVE H © T naratsase!
MOOES ALL ] : t s
= 8 T (e RN
2 1
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By e g
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&8 TYPICAL. g
wg w
5 =5 §
£ ° 6 100 150 200 250 300 350 400 450
00040 30 -20-0 0 W 0 0 40 TRIGGER CURRENT tIgTl—mA
CASE TEMPERATURE (T¢)—*C 0c caTe ori=m 921.8-2266R2
92¢5-15202A1
Fig. 9 - DC gate trigger voltage vs. case temperature. Fig. 10 - Turn-on time vs. gate-trigger current.
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PER CENT OF STEADY~STATE
JUNCTION - TO=CASE THERMAL RESISTANCE
]
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TIME AFTER APPLICATION OF RECTANGULAR POWER PULSE—SECONDS
92LS~2263R1

Fig. 11 - Translent Junction-to-case thermal reistance vs. time for
press-fit and stud types.

757

1293

A-1%




G E SOLID STATE

i

e e ————————————— %+

3875081 G E SOLID STATE

Triacs

0l DE] 3875081 00L?75L 5 r

O1E 17751

p 1-25-17

2N5441-2N5446, T6420 Series

92€5-17063

Fig. 12 - Rate of change of on-state current with time (defining
di/dt).
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92L5-2409R4

Fig. 13 - Relationship batween supply voltage and principalcurrent
(Inductive load) showing reference points for definition of
commutating voltage (dv/dt).

~-90% POINT

92LS -24I0R2

Fig. 14 - Relationship between off-state voltage, on-state current,
and gate-trigger voltage showing reference points for
definition of turn-on time (tg).
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