S F6420BF1 5E85E8RPRINDNONNA{000000
G E SO 0L Dl;i 875081 OUL779°? 3
3873821 G E SOLID STATE 01E 17747 p F-z5 -7

2N5441-2N5446, T6420 Series File Number 593

gu » TERMINAL DESIGNATIONS
40-A Silicon Triacs
Features:

n di/dt capablility = 100 Alus

m Low switching losses

= Low on-state voltage at high current levels
s Low thermal resistance

208-21716

2N544143
Voltage 200V a0V 600 v
Package Types Types Types 92c5-27735R1
Press-Fit 2N5441 2N5442 2N5443 CATHODE T6420 Serles )
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.

2N5444-46

MAXIMUM RATINGS, Absolute-Maximum Values:
For Operation with Sinusoidal Supply Voltage at Frequencies up to 50/60 Hz and with resistive or Inductive Load

2NS44t 2N5442 2N5443
2N5444 2N5445 2N5446
* REPETITIVE PEAK OFF-STATE VOLTAGE *, Vorow T64208 Te4200 Te420M
Gate Open, Ty=-65 t0 100°C . teieteeieesrsnerrtansanas 200 400 600 v
RMS ON-STATE CURRENT (Conduchon angle = 360"0), rrma
Case temperature
Te = 70°C (Press-fit types)........... 40 A
* Tc =65°C (Stud types)........ .. 40 A
Te = 60°C (Isolated-stud types).... 40 A
Forother conditions......uciaiaiieiieinianieriscianioeseren 00g0 See Fig. 3
1§ PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT, lism
l For one cycle of applied principal voltage
; * 60 Hz (sinusoldal) «.o.veviieierirearenraieeneninsncistianionens 300 A
50 Hz (sinusoidal) .oeeuverrererverersacens & 9 Y, 265 A
For more than one cycle of applied principal voltage........eevuene . seeFig.4
RATE OF CHANGE OF ON-STATE CURRENT, di/dt
Vom = Vorom, lar = 200 mA, t, = 0.1 us (See Fig. 12) ........ Ceeresaaes 100 Alus
FUSING CURRENT (for Triac Protection), it
=-6510110°C,t=125t0 10mMS ........... e, . 450 A%s
* PEAK GATE-TRIGGER CURRENT &, lamm
FOr1 s maxX. vuvevsnnesosnosnnncnas tasaenaaare tesesressencrnns vae 12 A
* GATE POWER DISSIPATION
Peak (For 10 gs max., latm =4 A, Pam ceeeveneiairesoranniicaanenans 40 w
AVOrage, PGiavI + 4o vveanioieusiiitaitssrntenrraseeresisaesiosisraes 0.756 w
* TEMPERATURE RANGE A
. St0rage, Tag cvvveesnenrncavaaesnrnes teeernraenraeer eeereeaneens — __ 65to150kr XN . = °C
N Oporating (Case), Tc «e.vererertiaaestocersesrasasassscsansasssass — T 6510 110 i R °C
. * TERMINAL TEMPERATURE (During Soldering), Tt
For 10 s max. (terminals and €888} ....covieneieisieerneasss Foooond 225 °C
STUD TORQUE, 18 -
Recommended o oodl 35 in-lb
Maximum (DO NOT EXCEED) .....cvvevevinrennes e creaans o 50 in-lb
* 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 (Vire) 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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2N5441-2N5446, T6420 Series

ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherviise 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 ..... lproM - 0.2 4* mA
Maximum On-State Voltage:#
Forit = 100 A (peak), Tg = 25°C ...... - 17 2
Foriq = 56 A (poak, Tg = 267G <oervevnneneneennns Vi - 15 g5 | VY
DC Holding Curcent:®
Gate open, Initial principal current = 600 mA {de),vp = 12V:
Te = 26°C cevnnennns e e - % 60
Tc = -65°C..... eeeas S Ho - - 100° mA
For other case temperatures ......cooxees See Fig. 6
Critical Rete of Rise of Commutation Voltage:¥
Forvp = Vprom: Mr(RMs) = 40 A, commutating
difdt = 22 Alms, gate unenergized, (See Fig. 13):
Tc=70°c(Press-ﬂnypes)........... ..... 6* 20 -
= 65°C (Stud types} ........ ceeen dv/dt 6* 0 - vips
= 60°C (lsolated-stud types) .....c.ovcenncnnns 6 30 -
Critical Rate of Rise of Off-State Voltage:®
Forvp = VDROM' exponential voltage rise, gate open,
Te = 110°C:
2N5441, 2N5444, T64208B. . cenee . 50* 200 -
2N5442, 2N5445, T6420D. . dv/dt 30* 160 - Vius
2NE443, 2N5446, T6420M s a0 ve 20* 100 -
DC Gate-Trigger Current: $¢ Mode VT2 Vg
Forvp = 12V {dc) t  positive  positive - 16 50
R = 309 - negative  negative - 20 50
Tc = 256°C I~ positive  negative - 0 80
it negative  positive - 40 80
IgT mA
Mode  Vpt2 Vg
Forvp = 12V (de) 1t positive  positive - - 125°
Ry = 309 HI~  negative  negative - - 125°*
Tc = -65°C I~ positive  nagative - - 240*
m* negative  positive - - 240*
For other case temperaturés .......oceocerss Cesaaseenn See Figs.74&8
DC Gate-Trigger Voltage:#¢
Forvp = 12V (kL R = 301,
Te =25°C ........e fesseerenannens - 1.35 25
= -65°C ..... ceeee . Va1 - 1.8 34° v
For other case temperatures . . See Fig.9
Forvp = Vprom RL = 1262, Tg = 110°C ... 0.2 - -
Gate-Controtled Turn-On Time:
(Delay Time + Rise Time)
Forvp = VDROM' 'GT = 200mA, t = 0.1 us,
iT = 60 A (peak), Tg = 26°C (SeeFigs. 10&14) ....... o - 1.7 3 Hs
Thermal Resistance, Junction-to-Case:
Steady-State
Pressfittypes ....o.ooxn .. ceenres - - 08*
Studtypes ....... - - 09* °
Isolated-stud types .. ... . . Rosc - - 1 cw
Transient (Press-fit & stud types) ..ovesonnoes . Ses Fig. 11
A L

* |n accordange with JEDEC registration data format (JS-14, RADF 2) filed for tha JEDEC (2N-Seriss) types.
& For either polarity of main terminal 2 voitage (VMTz, with reference to main terminal 1.
+ For either polarity of gate voltage (VG) with reference to main terminal 1.
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2N5441-2N5446, T6420 Serles

CURRENT WAVEFORM:  SINUSOIDAL
N I.OAI)' RESISTIVE OR [NOUCTIVE
CONDUCTION ANGLE ® 360°

‘1 QUADRANT

MAIN TERMINAL 2 =
POSITIVE » =
b
o =
v : w § e
- +V,
[ *vorou s oo
°UAD'“NT OFF STATE § E
MaiN TERMINAL 2 y o B
NEGATIVE STATE | _p 9215 - 2214RS E 55
==
FULL-CYCLE RMS ON-STATE CURRENT[Z1(amsi]—A
S2A5-2256R1
Fig. 1 - Principal voltage-current characteristic. Flg. 2 - Power dissipation vs. on-state current.
9. P

LOAD RESISTIVE
CURRENT WAVEFORM: RMS ON-STATE CURRENT [I7(msy]® 40 A AT
CONDUCTION ANGLE * 360° SPECIFIED CASE TEMP, .
CASE TEMPERATURE ¢ AS 300 I l 1 IllIIl . | l-‘-|
SHOWN _ON DIMERSIONAI FLINES CONTROL MAY H
N EEEaIRAN . : OURING ARD TWMEDIATELY FOLLOWING
o 25000 SURGE CURRENT INTERVAL.
o < N
it T SN OVERLOAD MAY NOT BE REPEATED
= A SN UNTIL JUNCTION TEMPERATURE HAS
S 1! = RETURNED TO STEADY~STATE
e & N4 RATED VALUE.
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FULL CYCLE RMS ON<-STATE CURRCNT [l-m“.s]
92L8-2259R3 3 o w0? 10°
SURGE CURRENT DURATION —FULL CYCLES S ——
f
3 Fig. 3 - Maximum allowable case temperature vs. on-state current. Fig. 4 - Peak surge on-state current vs. surge current duration.  _

CASE TEMPERATURE (Tg)e2B°C

DC HOLDING CURRENT {Iyo)—mA
(POSITIVE OR NEGATIVE}

INSTANTANEOUS ON=-STATE CURRENT {i7) A
1POSITIVE OR NEGATIVE)

3 <70 ~60 -50-40 -30 -20 - 0 40
INSTANTANEOUS ON-SYATE VOLTAGE (V1) =V CASE TEMPERATURE (Tcl—’c
SITIVE OR NEGATIVE) yor9-220082 2cs-tstoon
Flg. 5 - On-state current vs. on-stage voltage. B Flg. 8 - DC holding current vs. case temperature.
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2N5441-2N5446, T6420 Series

[PRINGIPAL DC VOLTAGE« 12 V
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DC GATE-TRIGGER CURRENT (IgT)—mA

CASE TEMPERATURE {Tc}—1*C
$2C5-15199 92¢5-15201

Fig. 7 - DC gate-trigger current vs. case temperature (* & Fig. 8 - DC gate-trigger current vs. case temperature (- & Il
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CASE TEMPERATURE (Te)—"C DC GATE - TRIGGER CURRENT (Igv]—mA
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925 -15202R1

Fig. 9 - DC gate trigger voltage vs. case temperature. Fig. 10 - Turn-on time vs. gate-trigger current.
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Fig. 11 - Translent Junction-to-case thermal reistance vs. time for
press-fit and stud types.
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Triacs

2N5441-2N5446, T6420 Series

SUPPLY
v, VOLTAGE

PRINCIPAL
CURRENT
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Fig. 12 - Rate of change of on-state current with time (defining  Fig. 13 - Relationship between supply voltage and principal current
difdt). (Inductive load) showing reference points for definition of
commutating voltage (dv/dt).
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Fig. 14 - Relationship betwsen off-state voltage, on-state current,
and gate-trigger voltage showing reference points for
definition of turn-on time (tg:).
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