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RGN

Solid State
Division

Thyristors

T6404 T6405
T6414 T6415

Series

Main Terminal 1

=

Main Terminal 1

400-Hz, 25 & 40-A Silicon Triacs

For Control-Systems Application in Airborne and

Ground-Support Type Equipment

Features:

= RMS On-State Current —

IT(RMS) = 25A: T6405 and T5415 Series
=40A: T6404 and T6414 Series
® Commutating dv/dt Capability Characterized at 400 Hz

® Shorted-Emitter Center-Gate Design
= di/dt Capability = 100 A/us

Main Terminal 2
Main Terminal 2 Voltage 200 v 400 v
Package Types Types
T6404 Series T6414 Series Press-fit T6404B (40791) T6404D (40792) .
T6405 Series T6415 Series Pressfit T64058 ( 40787) T6405D (40788) Numbers in parentheses are
- former RCA Type numbers.
Press-fit wrsoo | Stua was0n Stud T64148 (40793) T6414D (40794)
Stud T6415B (40789) T6415D ( 40790)

These 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 voltages.

They are intended for operation at 400 Hz with resistive
or inductive loads and nominal line voltages of 115 and

MAXIMUM RATINGS, Absolute-Maximum Values:

For Operation with Sinusoidal Supply Voltage at 400 Hz and with Resistive or Inductive Load.

REPETITIVE PEAK OFF-STATE VOLTAGE:*
Gate open, Ty=-50t0 1100 C
RMS ON-STATE CURRENT (Conduction Angle = 3600):
Case temperature
Tc =85°C (T6405 Series) - -
800 C (T6415 Series) ..
700 C (T6404 Series) ..
650 C (T6414 Series)
For other conditions
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of applied principal voltage, Tg as above
400 Hz (sinusoidal). . . . .
60 Hz (sinusoidal) .
50 Hz (sinusoidal) .........ooviiiiineinn...
For more than one cycle of applied principal voltage
RATE-OF-CHANGE OF ON-STATE CURRENT:

VDM = VDROM. |GT =200 mA, t, = 0.1 us (See Fig. 15) .........

FUSING CURRENT (for Triac Protection):
Ty=-560t0 1100C,t=1.251t0 10 ms
PEAK GATE-TRIGGER CURRENT:®

ForTusmax. (See Fig. 7) «..ovvuuenenneneanerennnnennannnns

GATE POWER DISSIPATION:

Peak (For 10 us max., IgTM <4 A (peak), (See Fig. 7) ...........
T P

TEMPERATURE RANGE:4
Storage
Operating (Case)

TERMINAL TEMPERATURE (During soldering):

For 10 smax. (terminalsand case) . ........oveiirnnernnnnennnn

208 V RMS sine wave and repetitive peak off-state voitages
of 200 V and 400 V.

These triacs exhibit commutating voltage (dv/dt) capability
at high commutating current (di/dt). They can aiso be used
in 60-Hz applications where high commutating capability
is required.

T6404B T6404D
T64058B T6405D
T64148 T6414D
VDROM T64158 T64150
.............. 200 400 v
IT(RMS)
25 A
25 A
40 A
40— A
.............. See Fig.3 ——
ITsm
600 A
300 A
265 A
.............. See Fig.4
di/dt
.............. 100 Alus
12t
.............. 270 A%
lgTm
.............. 12— — A
.............. PGM R w
.............. PG(AV) 0.756 ——— w
.............. Tstg — — —50t0 150 oc
.............. Tc —5010 110 oc
T
.............. 226 ——— oC

* For either polarity of main terminal 2 voltage (VpT2) with reference to main terminal 1.

® For either polarity of gate voltage (V@) with reference to main terminal 1.
4 For temperature measurement reference point, see Dimensional Outline.
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T6404 T6405 T6414 T6415 Series File No. 487

MAXIMUM RATINGS, Absolute-Maximum Values: (Cont'd) Ig:ggg Igggg
For Operation with Sinusoidal Supply Voltage at 400 Hz and with Resistive or Inductive Load. T6414B T6414D
STUD TORQUE: Te4158 Te4150
Recommended. ................. Ts 35 in-lb
Maximum (DO NOT EXCEED) 50 in-lb
ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indicated Case Temperature (T¢) Unless Otherwise Specified
LIMITS
CHARACTERISTIC UNITS
SymBoL Min. | Typ. | Max.
Peak Off-State Current:®
‘Gate open, Ty = 1100 C, VDROM = Max.rated value. . . ... ......... IDROM - | 02 4 mA
Maximum On-State Voltage:‘
For iT = 100 A (peak), T¢ = 250 C: VTM \
T6405 & T6AI5Series .. ...vieet iie it iii ey - 1.7 25
T6404 & T6AT4Series .. .. ... .. .. .oiiiiiiiiiii - 1.7 2
DC Holding Current:®
Gate open, Initial principal current = 500 mA (DC),vp =12V,
TC=280 C o e s IHO - 30 90 | mA
For other case temperatures ..............oovuinienneennnnn See Fig.6
Critical Rate-of-Rise of Commutation Voltage:‘
For vp = VDROM, IT(RMS) = rated value, gate unenergized,
(See Figs.13 & 14):
Commutating di/dt = 88 A/ms
TC=850C (T6405 Series) - -« «ceeeermmmmeneeeeeennnannn dv/dt 2 - — V/us
=800C (T6415Series) ......ovueemrreeneenenennenn. 2 — —
Commutating di/dt = 141 A/ms
Tc=700C (T6404 Series) ............. A 2 - —
=650 C (T6414 Series) ...........coiiiiinnnennn.n 2 - -
Critical Rate-of-Rise of Off-State Voltage:‘
For vp = VDROM, exponential voltage rise, gate open, Tc = 1100 C: dv/dt Vips
T6405 & T6415Series . ... i, 30 150 —
T6404 & T6414Series . ......ovviet iiineeeiiiiianeennns 50 200 -
DC Gate-Trigger Current: &t Mode VMT2 \7]
Forvp =12V (DC), 1t positive  positive - 20 80
RL =308, = negative  negative IGT - 50 80 mA
Tc =250C = positive negative -- 80 120
i+ negative  positive - 80 | 120
For other case temperatures . ............c..coeuineenneennnennn See Figs.8 &9
DC Gate-Trigger Voltage: &t
Forvp =12 V(DC),R =30 82, TC=259C.......cvveninrnrnnn. VGT - 2 3 v
For other case temperatures . ..............ovuinininnennnnnn See Fig. 10
Forvp = VDROM,RL =125, Tc=1100C .................... 0.2 - -
Gate-Controlled Turn-On Time:
(Delay Time + Rise Time)
For vp = VDROM, IGT = 150 mA, ty = 0.1 s, gt
iT =60 A (peak), Tc=250C (See Figs. 11 & 12) . ................. - 1.6 25 s
Thermal Resistance, Junction-to-Case:
Steady-State
Press-fit types .. ... ..ot e 9. - - 0.8 °
Stud ........... e e - - 0.9 cw
Transient (Press-fit & stud types) ............coiiiininenneennn. See Fig. 16

& For either polarity of main terminal 2 voltage (VT 2) with reference to main terminal 1.

t For either polarity of gate voltage (V) with reference to main terminal 1.
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T6404 T6405 T6414 T6415 Series

1 QUADRANT

No. |
MAIN TERMINAL 2
POSITIVE
[~+-ON

STATE
OFF STATE Tio
“Vorow [ -
-V —— i had
-1- / +VDproM
OFF STATE
QUADRANT
No. Il

MAIN TERMINAL 2

NEGATIVE STATE | _ 1 92LS — 2214R5

Fig. 1 — Principal voltage-current characteristic.
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Fig. 2 — Power dissipation vs. on-state current.

CURRENT WAVEFORM: _ SINUSOIDAL LOAD: RESISTIVE
LOAD: RESISTIVE OR INDUCTIVE RMS ON-STATE CURRENT [I1(Rms)]= RATED VALUE AT
CONDUCTION ANGLE = 360° SPECIFIED CASE TEMPERATURE
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Fig. 3 — Z case vs. ate current. Fig. 4 — Peak surge on-state current vs. surge current duration.
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Fig. 5 — On-state current vs. on-state voltage.

Fig. 6 — DC holding current vs. case temperature.
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Fig. 8 — DC gate-trigger current vs. case temperature (I* & 11/~ modes).
Fig. 7 — s and 1l for
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Fig. 9 — DC gate-trigger current vs. case temperature (I~ & nrt

modes).
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Fig. 11 — Turn-on time vs. gate trigger current.

92CS-13366R2

Fig. 12 — 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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Fig. 14 — Relationship between supply voltage and principal current
Ot — e e e T - — (inductive load) showii fe points for definition of
commutating voltage (dv/dt).
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WARNING:
The RCA isolated-stud package thyristors should be han-
SNUBBER NETWORK FOR dled with Th . . £ these thyrist
INDUCTIVE LOADS OR WHEN ed with care. The ceramic portion of these thyristors con-
COMMUTATING VOLTAGE (dv/dt) tains BERYLLIUM OXIDE as a major ingredient. Do not
100v | 100v CHARACTERISTIC IS EXCEEDED. crush, grind, or abrade these portions of the thyristors be-
cause the dust resulting from such action may be hazardous
920517953 if inhaled.

Fig. 17 — Typical phase-control circuit for operation at 400 Hz.

TERMINAL CONNECTIONS

No.1—Gate
No.2—Main Terminal 1
Case,No.3—Main Terminal 2
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