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High-Voltage Power Transistors

2N6211, 2N6212, 2N6213, 2N6214 File Number 507

High-Voltage Medium-Power

Silicon P-N-P Transistors
For Switching and Amplifier Applications in Military,
Industrial, and Commerical Equipment

Features: Applications:

m High voltage ratings: 8 Power-Switching circuits
Veeo(sus) = -400 V max. (2N6214) Switching regulators
=-350 V max. (2N6213) Converters

= -300 V max. (2N6212) Inverters
= -225 V max. (2N6211) High-Fidelity amplifiers

TERMINAL DESIGNATIONS

RCA types 2N6211, 2N6212, 2N6213, and 2N6214e are

epitaxial silicon p-n-p transistors with high breakdown- c
voltage ratings and fast switching speeds. They are supplied E~_ (FLANGE)
in the popular JEDEC TO-213AA package; they differ in

breakdown-voitage ratings and leakage current values. ®

e Formerly RCA Dev. Nos. TA7719, TA7410, TA8330, and
TA8331, respectively. 8 acsarse

JEDEC TO-213AA

MAXIMUM RATINGS, Absolute-Maximum Values:

2N6211 2N6212 2N6213 2N6214
* COLLECTOR-TO-BASE VOLTAGE, Vcao. v evvernernenn -275 -350 -400 -450 \
COLLECTOR-TO-EMITTER SUSTAINING VOLTAGE:
With base open, Veeo(SUS) ««veeerveenrearraneeransns -225 -300 -350 -400 \
With external base-to-emitter resistance
(Ree) =500, Veer(SUS) +uvvvvevinniaiieiniinennses -250 -325 -375 -425 \Y
*  With base-emitter junction reverse-biased
(Vee = 1.5 V), Veex(SUS) ¢vvvvvieerevrevicsiinnnines -275 -350 -400 -450 v
* EMITTER-TO-BASE VOLTAGE, Veso ...... -6 -6 -6 -6 \
* COLLECTOR CURRENT (Continuous), Ic .. o -2 2 -2 -2 A
* BASE CURRENT (Continuous), ls «ouvuvevieniacnonse -1 -1 -1 -1 A
TRANSISTOR DISSIPATION, Pr:
* At case temperatures up to 100°C and
VeeUPtOBOV Liveiiiiinniniannnvesnsenarnenansns 20 20 20 20 w
At case temperatures up to 25°C and
VeeUPto 40V (iiriieiiiiiennnrenneaansasssannes 35 35 35 35
At case temperatures up to 25°C and
Vee@bove 40V .iivviiniiiiiiiiiiiiiieneiienenans See Fig. 1
At case temperatures above 25°C and
Vee 8bOVE 40V tivviviiiiiiiieiirnornennennenrens - SeeFigs.1&3.
* TEMPERATURE RANGE:
Storage & Operating (Junction) .......c.ocoveiiaaan 65t0+200 . °C
* LEAD TEMPERATURE (During Soldering):
At distance = 1/32 in. (0.8 mm) from
case for TOS MBX. +vevvieereeroatosvonoannaaansns 230 °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C Unless Otherwise Specified

T-23-19

High-Voltage Power Transistors

2N6211, 2N6212, 2N6213, 2N6214

TEST CONDITIONS LIMITS
Valtage Current
CHARACTERISTIC | SYMBOL| g Ade 2N6211 2NB212 2N6213 2N6214 UNITS
Vee Vee [ lc | e Ig Min. | Max.] Min. | Max.| Min. | Max Min. Max.
Cotlector-Cutoff Current: |
With base open CEO | _150 o ~ |-s - 1. - |5 - -5
With base-emitter junc- :gig }g i Z 1.es - - - -
tion reverse-biased -360 | 15 - - - - | = |-o5 - -
gy =410 | 15 i - 1 = = - - —1 mA
With base emitter junc- -250 1.5 - -5 - = - - - -
tion reverse biased and ‘gég }g - z bl B Z -5 - =
= O = .
Te = 100°C 410 | 15 - - - - - - - -10
Emitter-Cutoff Current leBo 6 0 - -1 - -05 - -06 -05 mA
-2.8 -1a 10 100 - - - - - -
DC Forward Current h -3.2 -14a - - 10 100 - - -
Transfer Ratio FE |-a 18 - - -l -1t 1o | - -
-5 18 - | - - - - — 10 100
Collector-to-Emitter a
Sustaining Voltage: Veeolsus) -0 2 0 -225 - -300 - -350 - —400 -
With base open
With external base-to-
emitter resistance Veeg!sush -02 -250 - -325 - | -318 - ~425 -
{Rggl =509 v
With base emitter junc-
tion reverse-biased and Vgpxisus 15 |-02 _275 - —350 - —400 - —450 _
external base-to emitter
resistance (Rgg) = 50
. 0.6 mA - = 1-6 -6 - =
Emitter-10-Base Voltage v v
9 EBO imA | -6 - - - -
Emitter-to-Base Satura- Vgglsat) 18 ~0125 R 14 R - —14 —- —14 v
tion Voltage
Collector-to-Emitter Veglsat! 18 -0.125 ~ s} - Joie| - | -2 - | -2s v
Saturation Voltage
Output Capacitance Cobo -10 o _ 220 - 220 _ 220 _ 220 pE
{t = 1 MHz) (V)
Second-Breakdown
Coltector Current IS/ ~-40 -0.8751 - -0875| -~ -0875 - —0 875 - A
{Base forward-hiased)
Magnitude of Common-
Emitter, Small-Signal,
Short-Circuit, Forward- Ih(el -10 -0.2 4 - 4 - 4 - 4 -
Current Transfer Ratio
(f = 5§ MHz2])
Saturated Switching Times: Vee = 1g,&1
e Y cc -1 Bi%B2f _ Jos| - |oe | - | o8| - 06
Rise time —200V =0.125
Voo = 15, &t
Storage time % cc -1 Bi%Ba ) dos | - |28 - | 25| - 25 us
—200V -0125
Voo = g &1
Fall time 4 cc = B1®lBa} _los | - |os| - | 08| - 0.6
—200V -0.125
Thermal Resistance R —10 1 _ 5 - 5 _ 5 — 5 o°chw
{dunction-to case) 8C
*In accordance with JEDEC registration data format JS 6 RDF-1.
8Pyised: Pulse duration = 300 us; duty factor <2%.
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HIgh-VoIiage Power Transistors

2N6211, 2N6212, 2N6213, 2N6214
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; )

COLLECTOR CURRENT (Ic)—A

2
-01 =
8|
o !
. Vcgo MAX.=~225V (2N6211)
Vego MAX.=—-300V (2N6212)
: VoEQ MAX.=-350V (2N6213)
2 | Voo MAX. =~400V (2N6214)
-o0t Eeahiie
- z 4 10 2 46 850 2 46 8000

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V
92¢S~19220R2

Fig. 1 - Maximum operating areas for all types.

“19} case TEMPERATURE (Tc)=100°C
| I NOTE: CURRENT DERATING AT CONSTANT VOLTAGE
v T APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION
< I MAX. {CONTINUOUST AND Ig/p-LIMITED PORTION OF MAXIMUM - GPERATING~
; : . AREA CURVES DO NOT DERATE THE SPECIFIED
- an H ] VALUE FOR Ig MAX.
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COLLECTOR-TO-EMITTER VOLTAGE {Vgg)—V s2cs-468
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Fig. 2 - Maximum operating areas for all types. Fig. 3 - Derating curves for all types.

0728 c-09



&7508L 00L7La7 2
3875081 G E SOLID STATE O° = B [ -2 -(9

' ngh-Vollage Power Transistors

2N6211, 2N6212, 2N6213, 2N6214

COLLECTOR-TO-EMITTER VOLTAGE (Vggle-10V =460 |
vy CASE TEMPERATURE (Tc) =25°C v
» 440 <
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1 as -42 \
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E . L~ N 2K6214
N ~400[ Ve (sus) CASE TEMPERATURE
g o // s I AR
2 ~N
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z, 52 . N | | |
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5
al 244 P,
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Fig. 4 - Typlcal gain-bandwlidth product for all types. 220} ‘f"—z T
© 100 K 10K
EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)— 0
92¢S-19217R)

Fig. 5 - Collector-to-emitter sustaining-voltage characteristics for

all types.
4| COLLECTOR-TO-EMITTER VOLTAGE {Vcei=-5v
;If CASE TEMPERATURE (Tgl=25°C
S
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Fig. 6 - Typical dc beta characteristic for all types.
Fig. 7 - Typical saturation-voltage characteristics for all types.

COLLECTOR- TO-EMITTER VOLTAGE (Vepl=~5V
REPEYITION RATE- 200 PULSES /s
COLLECTOR vou‘u:e Vecls ~200 V
H Iglilgz'lc/OIOI"’ﬁ
< CASE TEMPERATURE (T¢)=25"C
1 H .2
g it 1
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H E S =
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3 = 13 -
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BASE-TO- EMITTER VOLTAGE (Vggi—V $2C5-19237R)
92CS-iS974
Fig. 8 - Typlcal transfer characteristics for all types. Fig. 9 - Typical storage-time characteristics for all types.
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High-Voltage Power Transistors

2N6211, 2N6212, 2N6213, 2N6214

t PULSE DURATION 2 20x8

REPETITION RATE = 200 PULSES/s CLARE
- COLLECTOR SUPPLY VOLTAGE (Vcgle-200V MERCURY RELAY
i Tp,* 1g, Ic/870125 ¢ LA
1 chok TOERATURE (TQ)225°C MODEL No, HGP—1004, TYPE
£ HEHEEH UL OR EQUIVALENT 2NB21s CHANNEL A
-t TR 2N6212
E 04 1 2N6213 T
3 iz Lt HEWLETT—PACKARD
g H 4 ! 0SCILLOSCOPE
£ o3 5 MODEL No 503
kL s S e 5103 disy OR EQUIVALENT
£y B A RORCC T H £ o5W o
TR ) o 60 I CHANNEL 8
H Qi /)* s . HHH Kz VeeR (sus) 510
z s i Vegolsu® 05W 0TO50V
9 %, i E s {500 mA)
§ o1 531 E'r E Veex (sus) COMMON
F T £ S — AMNA——O
R e 390 6V 1)
HEHH W
o =05 -t -5 -2 92CS-19234RI

COLLECTOR CURRENT {Ig)l—A
92C5-IS980R2.

Fig. 11 - Circult used to measure sustalning voltages Veeo(sus),

Flig. 10 - Typical turn-on time and fall-time characteristics for all
Vcen(sus) and Veex(sus) for all types.

types.

£ Veeofeus) VeeR (sus) Veex (wus}
- | )
E 400 400
< 1 H
el 200 | .
88 : 200p - NCHEICH
5 ' A
w | H HE
2 0 -2251-350 0 -250 | =375 0 -275_1-400 )
3 7300 - 400 325 -42s Z350 -4s0

TOR-TO- -
Norg,  COLLECTOR-TO-EMITTER VOLTAGE { Veg)-V

SUSTAINING VOLTAGES Vogqlsus)VogR (sus), AND Vepx(sus) ARE
ACCEPTABLE WHEN TRACES FALL TO THE RIGHT AND ABOVE
POINTS "A' FOR TYPE 2N62lI,POINTS“B" FOR TYPE 2N62I2,
POINTS "C’ FOR TYPE 2N62I3,AND POINTS"D" FOR

TYPE 2N6214 92CS-19235R1

Fig. 12 - Oscilloscope display for measurement of sustaining

voltages.
Vag++6V Vger-200V
s QUTPUT TO
HEWLETT-PACKARD ¢ OSCILLOSC%FnE 5
MODEL No.214A,0R [~ { TEKTRONIX MODEL w
EQUIVALENT 100 o7, No 5434, ag
Nite /; EQUIVALENT) ag
L 3
. v
10sF 3 H l
af
= £ | | o conomon —-l
FERC A -—-———‘- 0%
- B/ N
INPUT FROM 2 | H [, s - o T
PULSE GENERATOR g‘” 200V__1 A : l... 10% TIME
{PULSE DURATION® = = £g . 4" I‘ ,;‘L' i QUTPUT
20ps.REP. RATE o5 4 H d m“"‘lw— PULSE
200 Hal 42 roR- o o
#ADJUST Rg FOR Ip, AND Re FOR Ic 8 TIME TIME

4 Iy AND Ip, MEASURED WITH TEKTRONIX CURRENT FROBE 92€5-15978

PE0OI9 AND TYPE 134 AMPLFIER,OR EQUIVALENT

Fig. 14 - Phase relationship betwesn Input current and output
voltage showing reference points for specification of
switching times.

Fig. 13 - Circult used to measure saturated switching times for all
types.

190 -
0730

c-11



