ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Repl. pl Number Part Number Repl. Repl. Number
2NB410 MJE200 3-866 2N6531 TIP102 3-1091
2NBAY MJEZ10 3-866 2N6532 TIP102 3-1091
2NB412 MJE180 3-862 2N6534 2N6301 3-147
2N6413 MJE18T 3-862 2N6535 TIP102 31091
2N6414 MJET70 3-862 2N6536 TIP102 3-1091
2N6415 MJET71 3-862 2NB542 2N6543 3215
2N6416 MJE243 3-870 2N6543 2N6543 3215
2N6417 MJE?243 3-870 2N6544 2N6545 3221
2N6418 MJUE253 3-870 2N6545 2N6545 3221
2N6419 MJE253 3870 2N6546 2N6546 3-225
2N6420 2N6420 3-20 2NB546JAN 2NB546JAN 3225
2NB4 2N6421 3-20 2NB546JTX 2NB546JTX 3225
2N6422 2N6422 3-20 2NB547 2N6547 3225
2N6423 2N6212 3161 2N6547JAN 2NB547JAN 3-225
2NB424 2N6212 3-161 INBBATITX 2N654TITX 3225
2N6425 2N6212 3-161 2N6548 MJESOC 3-888
2N6436 2N6436 3-203 2N6549 MJESOC 3-838
2N6437 2N6437 3203 2N8551 2N4923 379
2N6437JAN 2N6437JAN 3-203 2N65652 2N4923 379
2N6437JTX 2NB437JTX 3-203 2N6553 2N4923 379
2NBA3TITXV 2NGA3TITXV 3-203 2NGS5¢ 2N4N9 375
2N6438 2N6438 3-203 2N6555 2N4919 375
2N6438JAN 2N6438JAN 3-203 2N6556 2N4919 375
2N6438JTX 2NB438JTX 3-203 2NB557 MJE340 3-876
ANBA3BITRY INBA3BITXV 3-203 2NB558 MJE340 3-876
2NB465 MJE15030 3-972 2N6559 MJE340 3-876
2N6466 MJE15030 3-972 2N6569 2N3055 3-6
INGABT MJE15031 3972 2NB573 2N6546 3225
2N6468 MJE15031 3-972 2N6574 2N6546 3-225
2N6469 2N5879 3123 2N6575 2N6547 3-225
N84T0 2N5831 3123 2N6576 2N8576 3-229
2N6471 2N5831 3123 2N8577 2N6577 3-229
2N6472 2N5882 3123 2N6578 2NB578 3-229
2N6473 MJE15028 3972 2N6609 2N6609 3-52
2N6474 MJE15028 3-972 2N6648 2N6648 3-195
2N6475 MJE15029 3972 2N6648JAN 2NB648JAN 3-195
2NB476 MJE15029 3-972 2NB648JTX 2N6648JTX 3195
2NB477 MJE15028 3972 2N6648JTXV 2N6648JTXV 3-195
2N6478 MJE15030 3972 2N6649 2N6054 3-147
2N6486 2N6486 3-207 2N6649JAN 2N6649JAN —
2N6487 2N6487 3-207 2NB643JTX 2N6649JTX -
2N6488 2N6488 3-207 2N6643JTXV 2NG6AIJTXV -
2N6489 2N6483 3-207 2N6650JAN 2N6650JAN —
2N6490 2N6430 3-207 2NBBSOUTX 2N6650JTX -
2NB491 2N6491 3-207 2NB650JTXV 2NBB50JTXV -
2N6492 2N6055 3147 2N6666 2N6667 3232
2N6493 26056 3147 2N6667 2N6667 3232
2N6494 2N6056 3147 2N6668 2N6668 3-232
2N6495 2N5428 3101 2N6671JAN 2N6671JAN -
2N6496 2N63329 3-188 2NBET1JTX 2NB671JTX —
2N6497 2N6497 3211 2N6671JTXV 2N6671JTXV —
2N6493 2N6498 3211 2NE6T3JAN 2N6673JAN —
2NB499 MJE13005 3944 2NBBT3JTX 2N6673JTX —
2N6500 IN5430 3101 2NB673JTXV 2NBBT3ITXV -
2N6510 2N6306 3181 2N6676 MJ16010 3758
2N6511 2N6306 3181 2N6677 MJ16010 3-758
2NES12 2N6545 32 2N6678 MJ16010 3758
2N6513 2N6545 3-221 2N6833 2N6833 3-236
2N6514 2N6545 3 2N6834 2ZN6834 3-236
2N6530 TIP101 31091 2N68B35 MJ16006 3-742

*Consult Motorola if a direct replacement is necessary.
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(1), TRANSIENT THERMAL RESISTANCE (NORMALIZED)

ft), EFFECTIVE TRANSIENT THERMAL
RESISTANCE (NORMALIZED}

2N6833, 2N6834

THERMAL RESPONSE

FIGURE 20 — 2N6833
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MOTOROLA

i SEMICONDUCTOR mmmumm
TECHNICAL DATA

2N6833
2N6834

5.0 AMPERE

NPN SILICON
SWITCHMODE tll SERIES POWER TRANSISTORS
NPN SILICON POWER TRANSISTORS
450 VOLTS
Thesetransistors are designed for high-voltage, high-speed, 80 and 125 WATTS
power switching in inductive circuits where fall time is critical. They
are particularly suited for line-operated switchmode applications.

Typical Applications:

@ Switching Regulators
® Inverters

® Solenoid and Relay Drivers NLLi
® Motor Controls .

® Deflection Circuits

® Fast Turn-Off Times
50 ns Inductive Fall Time — 75°C (Typ)
70 ns Inductive Crossover Time — 75°C (Typ) =
500 ns Inductive Storage Time — 75°C (Typ)

® Operating Temperature Range -65 to +150°C

2N6833

-

STYLET

o
. 1 pase
- 2 COLLECTOR
® 100°C Performance Specified for: 2  Ehneeron
Reverse-Biased SOA with Inductive Loads -
Switching Times with Inductive Loads <
Saturation Voltages W T oEs
Leakage Currents 4 I OMENSONNG AND TOLITANGIS e AR
: T
M 3. DIM 2 DEFINES A ZONE WHERE ALL BODY AND
y LEAD HEGULARIES ARE ALLOWED
MAXIMUM RATINGS z :

Rating Symbal | 2N6833 [ 2N6834 | Unit CASE 221A-08
Collector-Emitter Voltage* VCECKsus) 450 Vde T0-220AB
Collector-Emitter Voltage* VCev 850 Vdc
Emitter Base Voltage® Ve 6.0 Vde —a

B
Collector Current — Continuous*® I 5.0 Adc I - —-14 )
— Peak (1 | 10 SO SR U
cak ) cv . [ eak
Base Current — Continuous* g 4.0 Adc E o %
— Peak {1) IBM 8.0 —lleD 2 Ko
[#l¢ 000 @ [TviE]o &)
Total Power Dissipation @ T¢ = 26°C* Pp 80 126 Watts o F—
@ T¢ = 100°C* 32 75 U -4 s
Derate above 256°C* 0.64 0.714 |(w/°C 1 T
Operating and Storage Junction TJ Tstg -65 to ~65 to °C HL G R’
Temperature Range* +160 +200 i f I
THERMAL CHARACTERISTICS ! ‘{E o
. L[ OIBI0005 M| Ty
Characteristic Symbol | 2N6833 | 2N6834 | Unit Lot Y
Thermal Resistance, Junction to Case* Ro.ic 1.56 1.40 °C/W 2N6834
Maximum Lead Temperature for Soldering T 275 °C ! oM ] n::T“M]H;:i ! i J
Purposes: 1/8” from Case for 5 Seconds* . : i g?g; \ - ‘ ;ggg . e
.8 - ! 5
{1) Puise Test: Pulse Width = 5.0 ms, Duty Cycle < 10%. ' ; g:? : ?é; i ggzg \ ga:é’ P‘N; EBQ‘STETER
*Indicate JEDEC Registered Data E | a0 17 onss | oo ‘ CASE COLLECTOR
F | o0sesc 11878SC
6, 10.92 BSC. 4 0430 BSC
I H N 546 8SC 021588C |
H ., A b4 iti J 16.88 BSL 5 BSC
Designer’s Data for '‘Worst Case’’ Conditions i\ ) J e T‘m : “”435: o CASE 1.06
. . . . Q 384 413 | 0151 0165
The Designer’s Data Sheet permits the design of mast circuits entirely from the infor- B - | wE \ } "0 TO-204AA
mation presented. Limit data — representing device characteristics boundaries — are ' 3 f :gz i jfg i 312? ! gf;g i {TO-3)

given to facilitate “"worst case” design.
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2N6833, 2N6834

ELECTRICAL CHARACTERISTICS (T¢c = 25°C uniess otherwnse noted)

[_» Characteristic Symbol Typ Max T Unit

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (Table 2) VCEO(sus) 450* — — Vde
(Ic=100 mA, 1g = 0)

Collector Cutoff Current Icev mAdc
(Veey = 850 Vde, VBE(off) = 1.5 Vdc) - — 0.25*
{Veev = 850 Vde, Vgg(off) = 1.6 Vde. Te = 100°C) - — 1.5*

Collector Cutoff Current ICER — — 25 mAdc
(VCE = 850 Vdc, Rgg = 50 02, Tc = 100°C).

Emmer Cutoff Currem leBO ~ — 1.0* mAdc
(VER = 6.0 Vdc, Ic = 0) |

SECOND BHEAKDOWN

Second Breakdown Colleclor Currem with Base Forward Biased ] 'S/b See Figures 15’ and 16*

CI mped |nductlve SOA wnh Base Reverse Blased RBSOA [ See F|gure 17

ON CHARACTERISTICS (1}

Cdllector Emmer ggra};\}ﬁa}e‘i - ) ch(sa()”—wk T T )

{lc = 1.5 Adc. Ig = 0.15 Adc) — — 10

{Ic = 3.0 Adc, Ig = 0.4 Adc) — 25+

(I =30 Adc, Ig = 0.4 Adc, Tc = 100°C) - | 25*
| Base Emitter Saturchon Voltage VBE(sat)

{Ic = 3.0 Adc, Ig = 0.4 Adc) — — 15*

I = 3.0 Ade, Ig = 0.4 Ade, Tc = 100°C) - — 15
DC Current Gain ! heg

{ic = 3.0 Adc. Vg - 5.0 Vdc) 75" — 30"

{ic = 5.0 Adc, VCE = 5.0 Vde) 50 — —
DYNAMIC CHARA(,TERISTICS (2)
Currem Gam Bandwndth Producl fr 15> — 75*

(VGE = 10 Vdc, Ic = 0.25 Adc. frgst = 10 MHz)

Ly T esyy R L S e S S—

Output Capacitance Cop 20" — 200~

(VCB = 10 Vdc, IE = O, frest = 1.0 kHa)
SWITCHING CHARACTER|5T|CS
Resustlve Lcad (Table 1)

SO e
Delav T|me | (e = 3.0 Ad g — 30 | 100" | ns
Rise Time Ve e \fd (g2 = 0.8 Adc, [ = 700 300"
Storage Time \ CC,’O 2 Ag < Rg2 = 8.0 ) 1 — | 1000 3000°
Fatime | 10 < i = 60 300°
Storage Time | (e ) on v 5.0 Vd Is - 490 —
Falf Time vty Lycle s o) VBE(off) = ) i [ 130 —
Inductive Load (Table 2)
Storage Time sv - 500 1600* J ns
Fall Time {ic = 3.0 Adc, (Tg = 100°C) - 1 100 200"
g1 < 0.4 Adc, — 1 120 250"

“Storage Time VBE(offj = 5.0 Vde, [— — 600 —
Fall Time VCE({pk) * 400 Vdc) (T = 150°C) — T 120 —
Crossover Time - _L 160 —

(1} Pulse Test PW - 300 us. Duty Cvcle 2%
27 - I hte' frest
*Indicates JEDEC Registered Limit
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FIGURE 1 — DC CURRENT GAIN

2N6833, 2N6834

TYPICAL STATIC CHARACTERISTICS

FIGURE 2 — COLLECTOR SATURATION REGION
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2N6833, 2N6834

TYPICAL DYNAMIC CHARACTERISTICS

FIGURE 7 — STORAGE TIME
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FIGURE 8 — STORAGE TIME
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2N6833, 2N6834

FIGURE 13 — INDUCTIVE SWITCHING MEASUREMENTS
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GUARANTEED SAFE OPERATING AREA LIMITS

FIGURE 15 — MAXIMUM FORWARD BIAS
SAFE OPERATING AREA
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SAFE OPERATING AREA INFORMATION

FORWARD BIAS

There are two limitations on the power handling ability
of a transistor: average junction temperature and second
breakdown. Safe operating area curves indicate Ic—Vcg
limits of the transistor that must be observed for reliable
operation; i.e., the transistor must not be subjected to
greater dissipation than the curves indicate.

The data of Figures 15 and 16 are based on T¢ = 26°C;
TJ(pk)is variable depending on power level. Second break-
down pulse limits are valid for duty cycles to 10% but must
be derated when T¢ = 25°C. Second breakdown limita-
tions do not derate the same as thermal limitations. Allow-
able current at the voltages shown on Figures 15 and 16
may be found at any case temperature by using the appro-
priate curve on Figures 18 or 19.

TJ(pk) may be calculated from the data in Figures 20 or
21. At high case temperatures, thermal limitations will
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reduce the power that can be handled to values less than
the limitations imposed by second breakdown.

REVERSE BIAS

For inductive loads, high voltage and high current
must be sustained simultaneously during turn-off, in most
cases, with the base-to-emitter junction reverse biased.
Under these conditions the collector voltage mustbe held
to a safe level at or below a specific value of collector
current. This can be accomplished by several means such
as active clamping, RC snubbing, load line shaping, etc.
The safe level for these devices is specified as Reverse
Bias Safe Operating Area and represents the voltage-
current condition allowable putting reverse biased turn-
off. This rating is verified under clamped conditions so
that the device is never subjected to an avalanche mode.
Figure 17 gives the RBSOA characteristics



POWER DERATING FACTOR

2N6833, 2N6834

FIGURE 17 — MAXIMUM REVERSE BIAS
SAFE OPERATING AREA
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FIGURE 18 — POWER DERATING FIGURE 19 — POWER DERATING

. (2N6833) (2N6834)
100
= [T T1T N T T
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Thermal D 5 —d
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= N
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Tc, CASE TEMPERATURE (°C) Tg CASE TEMPERATURE -°C)
TABLE 1 — RESISTIVE LOAD SWITCHING +Vdc = 11 Vde
tg and t, tgand tg 100 g
$
20 1
TV A 2N6191
or L E*._]
Equiv - 002 uF
g G 10 uF Rg1
A
s Rg=330Q A0 02 uF
50 :: Vee =
l _I_ — 2N5337
Ve = 250 Vde
RL=830
Ic = 3.0 Ade
I = 0.4 Adc

ov

tr<15ns

E;g:;u Ve = 250 Ig1 =04 Adc Rgy =330
E alemt R =830 Ig2 = 0.8 Adc Rgy =801
quivaien Ic= 3.0 Adc For VBE(off) = 5.0 VRB2 = 0
“Note' Adjust -V to obtain desired Vgg(off) at Point A
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2N6833, 2N6834

TABLE 2 - INDUCTIVE LOAD SWITCHING

002 ,F 0 T‘V?”V

>

AA

7“r VWA
HP 214 Jj
or Equiv AA 2N6191
PG . 20
o }J.f 10 uf Rg1
35U £o) A
I ez L
= A< 002uF B2 =
:: 50 1.0 uf
> Al Y i
ﬂ 3 2N5337
d
3 500
<
_J:_ —"_lh: e Y / \IC(DH
Ti—e] iy 'c

VCE(pk) —
VCE — h

A
Leou (cpk! 50 s :| v
V, [
-*VCC ~ clamp cC g1
T4 adjusted to obtain Ig(pk) . . 1 L L
= = = = I8
V(BR)CEO Inductive Switching RBSOA
L-10mH L= 200 uH L =200 uH
Rg2 - = Rpz - 0 Rg2 =0 ‘B2
Ve = 20 Voits Vee = 20 Volts Vce = 20 Volts
Rg1 selected for desired Ig1 Rp1 selected for desired g1
*Tektronix Scope - Tektronix
P-6042 or 7403 or
Equivalent Equrvalent Note: Adjust -V to obtain desired VBE(off) 8t Point A

TYPICAL INDUCTIVE SWITCHING WAVEFORMS

t§i t¢

Ic(pk) = 3.0 Amps
ig1 =0.4 Amp
VBE(off) = 5.0 Volts
VCE(pk) = 400 Volts
Tc = 25°C

Time Base =

20 ns/cm

Ic(pk) = 3.0 Amps
Ig1 =0.4 Amp
VBE(off) = 5.0 Volts
VCE(pk) = 400 Volts
Tc=25°C

Time Base =

20 ns/cm
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