.

¢ E SOLID STATE 01 oef] 3a7s0a1 ooweuve o |

3875081 G E SOLID STATE ) B1E 17678 D T1-25-17
silicon Controlled Rectifiers
2N3654, éN3655, 2N3656, 2N3657, 2N3658, S7412M File Number 724
35_A s“icon Contro“ed TERMINAL DESIGNATIONS
‘Rectifiers

For Inverter Applications

Features:

u Fast turn-off time — 10 ps max,
® High di/dt and dv/d! capability
® Low thermal resistance

RCA-2N3854 to 2N3858, inclusive, and the $7412M* are
ali-diffused silicon controlled reclifiers {reverse-blocking
triode thyristors) intended for high-speed switching appli-
calions such as power inverlers, switching regulators, and =
high-current pulse applicalions. Thay fealure fast turn-off,

high dv/dt, and high di/dt characteristics and may be used

at frequenciss up to 25 kHz,

2CE-2ITIIN

JEDEG T0-208 A4
The 2N3654 to 2N3658 have forward and revarse off-giate
voltage ratings of 50, 100, 200, 300, &and 400 volis, respec-
tively. Type 57412M has a forward and reverse off-state
voltage rating of 600 volts,
These SCR's employ a harmetic JEDEC TO-208AA package.
*Formarly RCA Type No, S7432M.
MAXIMUM RATINGS, Absolute-Maximum Values:
2N3654 2MN3855 2N3656 2N3657 2N3658 §T412M
75 150 300 400 600 700 v
75 150 300 400 500 700 v
50 100 200 300 400 600 v
. 50 100 200 300 400 €00 v
°C, 1 35 A
*lraw {To = 40°C, 8 = 180°) .. 25 A
“lesra: For one full cycle of appli
principal vollage 80-H: (Rectan-

gular wave-pw = 5 ms, {, = 50 pg),

Te=40°C . .oovvnun.n . . cae 180 A
*disdt:

Vo = Vorom, lar = 200 mA, t, .1 s

l(zstee Fig. 18) coovvvnninnns venaren 400 Alps

Ty=-6516120°C, 1 =1t083ms.,.. 165 A2g
*Pani:

Peak (forward or reverse) for 10ps

maximum, See Fig. 7} 40 w
*Pgrav®:

Averaging time = 10 ms maximum. .. 1 W
LT -85 to 150 °C
Teer .. -85 10 120 °C

Tal aiviiiens .

During soldering for 1 m

(terminal and case).,......,.... 225 - °c
ral

Recommeanded............oeuvuis 35 in-Ibf

04 kgf-m

Maximum (DO NOT EXCEED) ..... . 50 in-Ibf

0.57 kgf-m

* Inaccordance with JEDEC registration dala format (JS-14, RDF-1) filad {or the JEDEG (2N series) lypes.

1 These vailues do nol apply If there is a positive gate signal, Gate muyst be open or nagatively biased.

8 Any Q{::%uct of gate current and gale voltage which resulls In a gate power less than the maximum Is
permitted.

+ For temperdture measurement reference poinl, sea Dimansional Outfine,
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Silcon Cantroilled Rectiflers

2N3654, 2N3655, 2N3656, 2N3657, 2N3658, S7412M

ELECTRICAL CHARACTYERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temperature {Te)

LIMITS
FOR ALL TYPES
. CHARACTERISTIC Excaept as Spacified UNITS
MIN. | TYP. | MAX.
lpom of 'rom: .
Vp= VDHOM or VR = VRROM' Te=120C
2N3654, 2N36565, 2N3656, S7412M ..., .. A B 2 6* mA
2N3BDT ... i e e e e iy P 2 65,5*
2N3658 ......... ... ST R T 2 4%
VT: o
iT=26A(peak), Te=20C ... .cvvvnnes viiraea| = 1.5 2.05* v
iHT(): 26°C 75 150
c=26C ......, E RN -
TEm —B5°C 1 nnnnntete it et ae e A - 150 | aso¥| ™A
*| dv/dt:
Vp = VpROM- exponential valtage rise, Te = 120°C
(See Fig 1B) .. ot i i e s 200 - - Vips
lgT: .
Vp=8Videl, R =48R, Tc=28"C........... A 80 180 mA
Vp=6Vide), R =242, TC=—35°C ............. - 150 500*
VaT: R
Vp=6VI(de) R =40, Tg=25C............... - 1.5 3
* Vp=6V(dc),Ry =2008, Te=120°C............ 026 | - - v
VD=8V ide), R =28 Te=—65"C «.cooinnnnnnn - 2 4.5%
*ftq:
Rectangular Pulse
Vox = VproM: IT = 10 A, pulse duration = 50 ps,
dv/dt = 200 V/us, —difdt = 5 Afus, LgT = 200 mA
at turn-on, Vry = 16 ¥V minimum, Vg =0V at
turn-off, To = 120°C (See Figs. 17 & 18) ,..........| = - 10
Sinusaidal Pulse s
Vpx = VDRUM' IT = 100 A, pulse duration = 2 ps,
dv/dt = 200 V/us, Vpy = 30 V minimum, Vi =0
at wrn-off, To = 115 °C {See Figs, 19&20) ......... - - 10
BJG +vvr e rmeeirnr it - 0.85 LT+ cw

* o accordance with JEDEC registratlon data formarc {35.14, RDF-1) tiled for the JEDEC (2N series) 1ypes.
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Silicon Controlled Rectitiers

'2N3654, 2N3655, 2N3656, 2N3657, 2N3658, S7412M
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Sillcon Controlled Rectliflers

2N3654, 2N3655, 2N3656, 2N3657, 2N1;3658. $7412M
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Fig. 7 — Typical varfation of peak reverse-recovery
ourrent with peak on-state current
{hail-sing-weve puiza}.
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Fig. @ — Typleal variation of peak reverse-rocovery
current with rate-ol-descent of on-siale
currant {rectangufar puise).
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Fig. 11 — Typival variation of turn-off fime with
paak on-state current (haif-sine-wave
pulse).
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Fig,. 8 — Typical variation of poak reverse-
recovery current with on-state
currant (rectanguiar pufse).
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2N3654, 2N3655, 2N3656, 2N3657, 2N3658, S7412M

4.

iyt
by

Fig. 13 — Rate-of-change of an-state eurrent with

9ZC5-13368R3

Fig, 14 — Raig-oi-rise of off-state vollaga with time
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Fig. 18 — Relationship between off-stale voltags,
reverse vallega, on-state currant, and
reverse curreni showing relerence
points dafining turn-off Hme {ta),
rectanguiar pirse.

HFOR ADDITIOHAL INFORMATION

Fig. 15 — Circult used to maasure turn-off time (), reclangular puise.
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ON GATE TRIGGER CIRCUETS, ETC.
REFER T0 JEDEC STANDARD
Ko, 7 SECTIOH 6.204.2.
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Fig. 17 — Cireult usad to measure turn-off time
{{a), hail-sine-wave pulse.
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) : Silicon Controlled Rectiflers

2N3654, 2N3655, 2N3656, 2N3657, 2N3658, S7412M
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Fig. 18 — Relationship batwae:; c;rfxsrare vof!age,
raverse voltage, on-state curreni, an _ P
i raverse current showing reference Fig. 19 — Heat sink guidance.
polnts for specification of turn-off
{to). haif-sine-wave pules.
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