BF 368
BF 369

applications.

o High fr

High Reliability

. . . designed for RF, LI.F.

-

NPN SILICON ANNULAR* TRANSISTORS

low-level amplifier, and oscillator

® One-Piece, Injection-Molded Plastic Unibloct Package for

NPN SILICON
AMPLIFIER

TRANSISTORS

MAXIMUM RATINGS

m

V4

Rating Symbol | BF 368 BF 369 Unit
Collector-Emitter Voltage VAIEO 15 20 Vdc
Collector-Base Voltage VCB 25 30 Vdc
Emitter-Base Voltage VEB 40 4.0 Vdc
Collector Cument 'C 50 mA
Total Device Dissipation@ TA =25°C PD 350 mV{

Derate above 25° C 281 mW/*C
Operating and ;anoe J Ty Tog -55 to +150 °c
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction AT 357 °cw

to Ambient

‘A 1l

tTrademark of Motorola Inc.

by Motorola Inc.
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BF368, 369 (continued)

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voitage® BVceo' Vdc
(Ic = 3.0 mAdc, Ig = 0) BF 368 15 -
BF 369 20 -
Collector-Base Breakdown Volitage BVceo Vdc
(1 =100 yAdc, Ig = 0) BF 368 25 -
BF 369 30 -
Emitter-Base Breakdown Voltage BVEBO Vde
(1g = 10 yAdc, Ic = 0) BF 368 4.0 -
BF 369 4.0 -
Collector Cutoff Current Iceo nAdc
(Vcg = 15 Vdc, Ig = 0) BF 368 - 100
BF 369 - 100
ON CHARACTERISTICS
" DC Current Gain hFe -
| (I =1.0 mAdc, V. = 10.0 Vdc) BF 368 35 125
BF 369 70 220
Collector-Emitter Saturation Voltage BF 368 v, Vdc
(Ic = 10 mAdc, Ig = 1.0 mAdc). BF 369 CE (sat) - 04
Base-Emitter Saturation Voltage BF 368 Vdc
(1 =10 mAdc, Ig =1 mAdc) BF 369 |  VBE(sat) - 10
SMALL-SIGNAL CHARACTERISTICS
I Current-Gain—Bandwidth Product T MHz
(1c = 1.0 mAdc, Vcg = 10 Vdc, f = 100 MHz) BF 368 250
; BF 369 400 -
" Output Capacitance Cob pF
i -
i (Vg =10 Vdc, Ig =0, f = 1.0 MHz) BF 368 - 17
i BF 369 - 1.7
; Feedback Capitance C’° pF
! (Vog =10 Vdc, I =1 mA, f=1 MHz) - @95 (typ)
; Noise Figure NF dB
I (1 =1.0 mAde, V. =10 Vdc, Rs =800 Q, f=1.0 MHz) - 2 (typ) .
| Noise Figure NF dB
l (lc=1.0 mAdc, Ve =10 Vdc RS=100 ohms, f=100 MHz) - 4 (typ)

COMMON EMITTER Y PARAMETERS
)
CE

FIGURE 1 — INPUT ADMITTANCE versus

COLLECTOR CURRENT

=10.0 Vdc, f=100 MHz, TA=25' [

FIGURE 2 — REVERSE TRANSFER ADMITTANCE
versus COLLECTOR CURRENT
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BF368, 369 (continued)

FIGURE 3 — FORWARD TRANSFER ADMITTANCE
versus COLLECTOR CURRENT
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COMMON EMITTER Y PARAMETERS
versus FREQUENCY

VCE =10Vdc, lc
FIGURE 5 — y._, INPUT ADMITTANCE
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BF368, 369 (continued)

COMMON-BASE Y PARAMETERS
VcB = 10 Vdc, I¢ = 4.0 mAdc, Ta = 25°C

FIGURE 9 — INPUT ADMITTANCE versus FREQUENCY FIGURE 10 — REVERSE TRANSFER ADMITTANCE
versus FREQUENCY
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BF380
BF381
BF382

NPN SILICON ANNULAR*® TRANSISTORS

.. . designed for high-voltage video and luminance output stages in
TV receivers.

o High Collector-Emitter Breakdown Voltage —
BVcEgp = 300, 250, and 180 Vdc @ Ic = 10 mAdc

o Low Collector-Emitter Saturation Voltage —
VCE(sat) = 0.75 Vdc (Max) @ Ic = 30 mAdc

» Low Coli -Base Capaci —
Ccp = 3.0 pF (Max) @ Vcg = 30 Vdc

NPN SILICON
HIGH VOLTAGE
AMPLIFIER
TRANSISTORS

/

E
8 w E s @
c c

(1) Standard package: BF380

(2) Tab formed for fiat mounting: BF380-1
Also available with leads formed to TO-5 con-
figuration: BF380-5.

MAXIMUM RATINGS

Rating Symbol [BF 380 (BF 381 [BF 382 Unit
Collector-Emitter Voltage Vceo 180 250 300 Vdc
Collector -Base Voltage Ves 180 250 300 Vdc
Emitter-Base Voltage Ve — 5 — Vdc
Coll >t Current— Ci Ic — 500 _ mAdc
Total Device Dissipation @ Ta=25°C Pp 10 Watt

Derate above 25° C 8.0 mwW/°C
Total Device Dissipation @ Tc=25°C Pp 10 Watts
Derate above 25°C 80 mw/°C
Operating and Storage Juncti Ty Tsg -56to +150 R
Temperature Range

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case - 0yc 125 ‘C/wW
Thermal Resistance, Junction to Ambient CATN 125 “C/W

* Annular i Patented by M Inc.

D 4-116

Collector connected
to tab

CASE 152
Dimensions in millimeters

L



BF 380, 381, 382 (continued)

ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

[ Characteristic l Symbol [ Min l Typ I Max I Unit J
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage (1) BVceo Vdc
(Ic = 10 mAdc, Ig = 0) BF 380 180 — —
BF 381 250 —_ —_
BF 382 300 — —
Collector-Base Breakdown Voltage BVceo Vdc
(Ic = 100 pAdc, Ig = 0) BF 380 180 - —
BF 381 250 — —
BF 382 300 — —
Emitter-Base Breakdown Voltage BVgBo —_ — Vdc
(Ig = 10 pAdc, I = 0) 5.0
Collector Cutoff Current IcBO nAdc
(Vca = 100 Vdc, Ig = 0) BF 380 — — 50
(VcB = 200 Vdc, Ig = 0) BF 381 — — 50
(Ve = 250 Vdc, Ig = 0) BF 382 — — 50
ON CHARACTERISTICS
DC Current Gain hgg — - —
(Ic = 30 mAdc, Vg = 10 Vdc) 25
Collector-Emitter Voltage VCE(sat) Vde
| (Ic = 30 mAdc, Ig = 6.0 mAdc) — 0.3 0.75
| Collector-Emitter Knee Voltage (T = 150°C) VCEK Vdc
! (I = 30 mAdc) (2) — 1 —
DYNAMIC CHARACTERISTICS
™ Current-Gain—Bandwidth Product fr MHz
! (Ic = 15 mAdc, Vcg = 10 Vdc, f = 100 MHz) — 90 —
{ Collector-Base C [ Pf
(Vcg = 30 Vdc, Ig = 0, f = 1.0 MHz) — 22 30

(1) Pulse Test: Pulse Width <300 us, Duty Cycle <2%.
(2) Value of Vg at which hgg is 80% of its value at Vo = 50 Vdc, Ic = 30 mAdc.

FIGURE 1—DC SAFE OPERATING AREA
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The Safe Operating Area Curves mdncale lc—ch llmus below
which the device will not enter
load lines for specific circuits must fall wnhm the appllcable
Safe Area to avoid causing a catastrophic failure. To insure
operation below the maximum T, power-temperature derating
must be observed for both steady state and pulse power
conditions.




BF 380, 381, 382 (continued)

heg, OC CURRENT GAIN

C.CAPACITANCE (oF)

FIGURE 2—DC CURRENT GAIN
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BF 380, 381, 382 (continued)

APPLICATIONS INFORMATION

The BF 382 is primarily designed for use in the R, G, and B
output stages of color televisionyreceivers and with a high
BV(cEgQ. it can supply the video amphtude requirements of any
known The low feedb provides good
video bandwidth with modest drive current requirements.
Typical drive is from an emitter-follower with a 4.7 k emitter-
resistor opera!ed from a 20-Volt supply. It will, therefore, be

ble di y from a of ilable chroma demodu-
Iators The low output capacitance of this device adds little
to the total load allowing imp d bandwidth
for a given collector load resistor. Two typical appllcanons for
the BF 382 are shown in Figures 6 and 7.

Device dissipation will reach approximately 1.6 Watts under
worst-case sugnal condltlons and some heat sinking is required.
At an op of 65°C, a thermal
nsasuncc A = 150 65/1 6= 53 C/W will be required. The
i 6yc. of the device is

125°C/W, thus a heat dissipator of 40.5°C/W, or lower,
will be required. A black anodized 0.5 mm thick aluminum plate
measuring 25 x51 mm can be folded into a channel  shape and formed
with «feet» to snap into a printed circuit panel for support.
This will provide the safety factor.

Used as a color difference output, where drive and bandwidth
requirements are less severe, the BF 382 can be operated with
27 k ohm load resistors (worst-case dissipation would then
be only 0.6 Watts). The device can, therefore, be operated as
a color-difference output without any heat radiator in ambient
temperatures to 150-0.6 (125) =75°C.

In addition the safe operating area of the BF 382 will fill the
req its of the lumi output function with a total
equivalent load of 5.0 kilohms. Worst-case dissipation can
reach 3 Watts, this requires a total 65 of 150-65/3 = 28.4°C/W.
This 28.4 °C/W means a heat dissipator of 15.9 °C/W, (approxi-
mately 51 x76 mm aluminum plate) will be required.

FIGURE 6 —BF 382 AS RGB OUTPUT, MATRIXING COLOR
DIFFERENCE AND LUMINANCE INPUTS
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3F461
JF462

NPN SILICON ANNULAR® .
HIGH VOLTAGE AMPLIFIER TRANSISTORS

. . . designed for high-voltage TV video and chroma output circuits,
high-voltage linear amplifiers, and high-voltage transistor regulators.

® Duowatt Package —

® High Collector-Emitter Breakdown Voltage —
BVCEO = 350 Vdc (Min) @ Ic = 1.0 mAdc — BF462

® | ow Collector-Emitter Saturation Voltage —
VCE(sat) = 0.6 Vdc (Max) @ ic = 30 mAdc

Low Collector-Base Capacitance —
Ccb = 3.0 pF (Max) @ Vcg = 20 Vdc

2 Watts Free Air Dissipation @ Tp = 25°C
® Complements to PNP BF463/464/465

NPN SILICON
AMPLIFIER TRANSISTORS

MAXIMUM RATINGS

Rating Symbol| BF460| BF461| BF462 Unit
“Collector-Emitter Voltage Vceo 250 300 350 Vdc
Collector-Base Voltage VCBO 250 300 350 Vdc
‘Emitter-Base Voltage VEgp | =— 6.0 —— Vdc
Collector Current — Continuous Ic 0.5 Adc
Peak 0.7
Base Current g 250 mAdc
Total Power Dissipation @ Tp = 25°C Pp 20 Watts
Derate above 25°C 16 mW/°C
Total Power Dissipation @ T¢ = 25°C Pp -—10 — Watts
Derate above 25°C 80 mW/°C
Operating and Storage Junction Ty Tstg | =—— -55t0 +1560 —= °c
Temperature Range
Solder Temperature, 1/16” from Case - 260 oc
for 10 Seconds
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resi: Junction to Ambient RgJA 62.5 o°cw
Thermal Resistance, Junction to Case RoJcC 125 oc/w

o
o o ——]
>

el

STYLE 1
PIN 1 EMITTER
2 BASE
3 COLLECTOR
4 COLLECTOR

MILLIMETERS INCHES
MAX | MIN

e
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~
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BF460 o BF461 o BF462

ELECTRICAL CHARACTERISTICS (T4 = 25°C uniess otherwise noted.)

L ____ Characteristic T “symbol | Min | Mex | Unit |
OFF CHARACTERISTICS )
Coll Emitter 8 Voltage BVceo Vdc
(ic = 1.0mAdc, Ig = 0) BF460 250 -
< BF461 300 -
BF462 350 -
Collector-Base Breakdown Voltage BVceo Vdc
(ic = 100 uAdc, Ig = 0) BF460 250 -
BF461 300 -
BF462 350 -
Emitter-Base Breakdown Voltage BVego 6.0 - Vdc
{lg = 100 uAdc, Ic = 0)
Collector Cutoff Current IcBO uAdc
(Ve = 150 Vdc, Ig = 0) BF460 - 0.2
(Ve =200 Vdc, Ig = 0) BF461 - 0.2
(Vg =250 Vdc, I = 0) BF462 — 0.2
|Emitter Cutoff Current IEBO - 0.1 uAdc
(Vgg =5.0 Vdc, ic = 0)
ON CHARACTERISTICS(1)
DC Current Gain heg -
{ic = 1.0 mAdc, Vcg = 10 Vdc) 25 -
(Ic = 30 mAdc, Vcg = 10 Vde) 40 180
Coll -Emitter S Voltage VCE(sat) Vdc
(1c = 30 mAdc, Ig = 3.0 mAdc) - 06
{Ic = 50 mAdc, Ig = 5 mAdc) - 1.5
Base-Emitter On Voltage VBE(on) - 1.0 Vdc
(¢ = 30 mAdc, Vg = 10 Vdc)
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr 45 200 MHz
(Ic = 10 mAdc, Vg = 20 Vdc, f = 20 MHz)
Common-Emitter Reverse Transfer Capacitance Cre - 3.0 pF
{Veg =20 Vdc, Ig = 0, f = 1.0 MHz2)

(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.

TYPICAL CHARACTERISTICS

FIGURE 1 — ACTIVE-REGION SAFE OPERATING AREA

There are two limitations on the power handling ability of a

tr : average junction temperature and second breakdown.
Safe operating area curves indicate IC-VCE limits of the transistor
that must be observed for reiiable operation; i.e., the-transistor
must not be subjected to greater dissipation than the curves indicate.

The data of Figure 1 is based on Tj(p) = 150°C; T isvariable
ding on conditions. Second breakdown pulse limits are valid
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VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)

for duty cycles to 10% provided T j(pk) < 150°C. T j(pk) may be
calculated from the data in Figure 6. At high case temperatures,
thermal limitations will reduce the power that can be handled to
values less than the limitations imposed by second breakdown.
(See AN-415A).




3F460 e BF461 @ BF462

TYPICAL CHARACTERISTICS (continued)

FIGURE 2 — DC CURRENT GAIN ‘ FIGURE 3 — “ON" VOLTAGES
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BF760 @ BF761 e BF762

TYPICAL CHARACTERISTICS (continued)

FIGURE 8 — CURRENT-GAIN —

VR, REVERSE VOLTAGE (VOLTS)

1C, COLLECTOR CURRENT (mA)

FIGURE 7 —- CAPACITANCE BANDWIDTH PRODUCT
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BF464
BF465 :

VCE(sat) = 0.75V

® Duowatt Package —

PNP SILICON ANNULAR¢*
HIGH VOLTAGE AMPLIFIER TRANSISTORS

High Collector-Emitter Breakdown Voltage —
BVCEQ = 350 Vdc (Min) @ Ic = 1.0 mAdc — BF465

® Low Collector-Emitter Saturation Voltage —
(Max) @ Ic = 30 mAdc

Low Collector-Base Capacitance —
C,, = 3.0 pF (Max) @ Vcg = 60 Vdc

2 Watts Free Air Dissipation @ Tp = 25°C

® Complementary to NPN BF460/BF461/BF462

... designed for high-voltage TV video and chroma output circuits,
high-voltage linear amplifiers, and high-voltage transistor regulators.

PNP SILICON
AMPLIFIER TRANSISTORS

MAXIMUM RATINGS

Rating Symbol | BF463 BF464 | BF465 Unit
Collector-Emitter Voltage Vceo 250 300 350 Vdc
Collector-Base Voltage VcBO 250 300 350 Vdc
Emitter-Base Voltage VEgQ | =—— 5V — Vdc
Collector Current — Continuous Ic - 05— Adc
Peak -— 07—
Base Current g 250 —* mAdc
Total Power Dissipation @ Tp =25°C Pp -—20 Watts
Derate above 25°C 16 —= | mW/°C
Total Power Dissipation @ T¢ = 25°C Pp -—1 — Watts
Derate above 25°C ~-————80 —— | mW/°C
Operating and Storage Junction TyTstg| =— -55 to +150 —= °c
Temperature Range .
Solder Temperature, 1/16"' from Case - 260 — °c
for 10 Seconds
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RgJA 625 °c/w
Thermal Resistance, Junction to Case RgJic 125 ocw

uf
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STYLE 1
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MILLIMETERS INCHES

DIM| MIN | MAX | MIN | MAX

2184, 22.35 860 | 0.880
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BF463 e BF464 e BF465

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

L .Characteristic J Symbol ] Min 1 Max I Unit _]
OFF CHARACTERISTICS )
Collector-Emitter Breakdown Voltage BVCEO Vdc
(Ic = 10 mAdc, ig = 0) BF463 250 -
' - BF484 300 -
BF465 350 -
Collector-Base Breakdown Voltage BVCBO Vdc
. ig=100 uAgc, g =0) BF463 250 -
’ ¢ BF464 300 -
BF465 - 350 -
Emitter-Base Breakdown Voltage BVggo 5 - Vdc
{Ig = 100 uAdc, I¢ = 0) N
Collector Cutoff Current IcBO rAdc
(YCB =150 Vdc, Ig = 0) - BF463 . - 0.2
(Vcg =200 Vdc, 1g,= 0) BF464 . - 0.2
(Vcg = 250 Vdc, Ig = 0) © BF465 . - 0.2 .
Emitter Cutoff Current IEBO - 0.1 uAdc
(Vee = 3 Vdc,’Ic = 0)
ON CHARACTERISTICS(1)
DC Current Gain heg N ! -
(Ic = 1.0 mAdc, Vcg = 10.Vde) | * - '25 -
(Ic = 30 mAdc, Vcg = 10 Vdc) 40 180
Collector-Emitter Saturation Yoltage V(B (sat) Vdc
(ic = 30 mAdc, Ig = 3.0 mAdc) -
- . X N _ 075
Base-Emitter On Voltage VBE(on) - - Vdc
(¢ = 30 mAdc, Vcg = 10 Vdc) . 0.85
DYNAMIC CHARACTERISTICS -
Current-Gain — Bandwidth Product fr 45 200 MH:
(ic = 10 mAdc, Vg = 20 Vdc, f = 20 MHz) . ’ .
Common Emitter Reverse Transfer Capacitance Gre - 30 pF
(Vcg = 60 Vdc, le = 0, f = 1.0 MHz) -

(1) Puise Test' Pulse Width < 300 us, Duty Cycle « 2.0%

TYPICAL CHARACTERISTICS

10— -
e = ~ T+ H
050 : S
S

- . 100 s
< 0f- {4 D de | R
= b de H4> T = 25°C AN !
S 010t Ty = 2500 Dyt N\ !
2
@ F NN 1.0
Z 005 NN
3 I
a N
S 0.02 4 g
g T; = 150 E <
AT J L
2 — =" BONUING WIRE LIMIT ~
S 0.005| — — = THERMAL UMIT, SINGLE PULSE, T¢ = 25°C JYI 1111
o ————— SECOND BREAKDOWN LIMIT
- 17 BF463 —7]

0002 - D BF464 H

0.001 LTI [T 107 Braes — .

10 20 50 10 20 50 100 200 500 10k

VeE. COLLECTOR EMITTER VOLTAGE (VOLTS)

There are two limitations on the power ﬁandlm'g ability of a
tradisistor:  average junction temperatyre and second breakdown.
_Safe operating area curves indicate IC-VCE 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 Figure 1 is based on Tj(pk) = 150°C; T s variable
depending on conditions. Second breakdown pulse limits are valid
for duty cycles to 10% provided T j(pk) < 150°C. TJ(pk) may be
calculated from the data in Figure 6. At high case temperatures,
thermal limitations will reduce the power that can be handled to
values less than the limitations imposed by second breakdown.
(See AN-415A).

FIGURE 1 — ACTIVE-REGION SAFE-ORERATING AREA
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. TYPICAL CHARACTERISTICS (continued) ) .
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TYPICAL CHARACTERISTICS icontinued)
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FIGURE 6 — CAPACITANCE FIGURE 7 — CURRENT-GAIN — BANDWIDTH PRODUCT




NPN SILICON ANNULAR ¢
HIGH VOLTAGE AMPLIFER TRANSISTORS

... designed for horizontal driver applications in television receivers.

! ® High Collector-Emitter Breakdown Voltage —
BVCEQ = 250 Vdc (min) @ ic = 1.0 mAdc — BF468

® Low Collector-Emitter Saturation Voltage —
VCE(sat) = 1.5 Vdc (max) @ Ic = 200 mAdc

® Duowatt Package —
2 Watts Free Air Dissipation @ TA = 25 °C

NPN SILICON

_ AMPLIFIER TRANSISTORS

MAXIMUM RATINGS
Rating Symbol| BF4s6 | BF467 BF468 Unit
Collector-Emitter Voltage VCEO 150 200 250 Vdc
Collector-Base Voltage VcBo 150 200 250 Vdc
Emiitter-Base Voltage VEBO 5 Vdc
Collector Current — Continuous Ic 1 Adc
Peak 2
Base Current g 300 mAdc
Total Power Dissipation @ Tp = 25°C Pp 2.0 Watts
Derate above 25°C - 16 mW/°C
Total Power Dissipation @ T¢ = 25°C Pp 10 Watts
Derate above 25°C 80 mW/°C
Operating and Storage Junction TJ,T,., 55 t0 + 150 ——= oc
Temperature Range
Solder Temperature, 1/16" from Case - 260 °c
for 10 Seconds
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient ROJA 62.5 o°c/w
Thermal Resistance, Junction to Case Roic 125 o°cw

\1"
%

Q
! A
|
0 3| ..'I .
il .
i
R §
o,
i
N — C

STYLE
PIN 1 EMITTER
2 BASE
3 COLLECTOR
4 COLLECTOR

MILLIMETERS|  INCHES
DIM| MIN_ [ MAX | MIN | MAX
A | 21.84,[ 22.35 | 0.860 | 0.880
B | 9.91 1041 [ 0390 | 0.410
c 39| 46510173 0.183 |
D .74 ] 0.023 | 0.029
06 | 0.140 | 0.160 ]
| 2.67 [ 0.085 | 0.105
70| 1.96 | 0.067 | 0.017
48| 0.66 | 0.019 [ 0.026
12.19 | 12.95 | 0.480 | 0.510
65 | 2.03 | 0.065 | 0.080 |
911 .390 | 0.400
55 140 | 0.150 !
042 | 0069 | .
87 9.14 [ 0.310 | 0.360 |




BF466 e BF467 e BF468

ELECTRICAL CHARACTERISTICS (T 4 = 259C uniess otherwise noted.)

Characteristic

Symbol | Min | Unit

OFF CHARACTERISTICS

Coll i Y

(ic = 1.0 mAdc, Ig = 0)

Voltage

BF466
BF467
BF468

-

BVceo Vde
]l s

00
250

Collector-Base Breakdown Voltage

(ic = 100pAdc, Ig = 0) BF466
BF467
BF468

BVceo Vdc

250

Emitter-Base Breakdown Voltage
{1g = 100 uAdc, Ic = 0)

BVEBO 5 . - Vdc

Collector Cutoff Current
(Ve = 100, Vdc, Ig = 0)
(Vcg = 150, Vdc, Ig = 0)
{(Vcg = 200, Vdc, Ig = 0)

BF466
BF467
BF468

icBo uAdc
i - 0.1 |

- 01

01

Emitter Cutoff Current
(Vee = 4 Vdc, Ic = 0)

- eso - 01 7Adc

ON CHARACTERISTICS (1)

DC Current Gain

(Ic = 10 mA, Vg = 10 Vdc)
(lc = 100 mA, Vg = 10 Vdc)

Collector-Emitter Saturation Voltage

(Ic = 200'mAdc, l5 = 20 mAdc)

VCE(sat)

Base-Emitter On Voltage
(lc = 200 mA, Vg = 1 Vdc)

- VBE(on) 1 Vdc

DYNAMIC CHARACTERISTICS

Current-Gain — Bandwidth Preduct
(Ic = 50 mA, Vce = 20 Vdc, f = 20 MHz)

MHz

Colly output cap
(Ves = 10Vdc, Ig = 0, f = 0.1 MHz)

12 pF

Input Capac-lan&

110 oF

(Vee = 0.5Vde, Ic = 0,1 = 0.1 MH2)

There are two limitations on the power handling ability of a
tr :  average junction temperature and second breakdown

1000 .
on S me s 100 us

500 Ts 1 FHéL o
I 3$Jc=25°
) INc “Rade 4 NIms
s ~ NJ
S 100 >
-3 - = °
3 sof Tc=25°C A 2 C :
§ 2 BF466
5] BF467 ~
2 0=t BFW":!E‘:" L
S [===:BONDING WIRE LIMIT =
o THERMAL LIMIT, SINGLE PULSE
- SECOND BREAKDOWN LIMIT:

(Applies below rated VCEQ)
10 20 50 10 20 50 100 200 500 1000

VcE, COLLECTOR-EMITTER VOLTAGE (Volts)

Safe operating area curves indicate IC-VCEg 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 Figure 1 is based on T j(pk) = 150°C; T isvariable
depending on conditions. Second breakdown pulse limits are valid
for duty cycles to 10% provided T (g ) < 150°C. T (k) may be
calculated from the data in Figure 6. At high case temperatures,
thermal limitations will reduce the power that can be handied to
values less than the limitations imposed by second breakdown.
(See AN-415A).

.

FIGURE 1 — ACTIVE-REGION SAFE -OPERATING AREA




F466 * BF467 * BF468

TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS (continued)
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BF757
BF758
BF759

NPN SILICON ANNULAR
HIGH VOLTAGE AMPLIFER TRANSISTORS

NPN SILICON
AMPLIFIER TRANSISTORS

. designed for high-voltage TV video and chroma output circuits,
high-voltage linear amplifiers, and high-voltage transistor regulators.

® High Collector-Emitter Breakdown Voltage —

BVCEOQ = 350 Vdc (Min) @ Ic = 1.0 mAdc — BF759

® Low Collector-Emitter Saturation Voltage —
VCE(sat) = 0.6 Vdc (Max) @ Ic = 30 mAdc
® Low Collector-Base Capacitance —
C.. = 3.0 pF (Max) @ Vcg = 20 Vdc

® Duowatt Package —
2 Watts Free Air Dissipation @ Tp = 25°C

® Complements to NPN BF760/BF761/BF762

t— B —=1
i
F : . I
0-/ i
-t A
MAXIMUM RATINGS
Rating Symbol | BF7S7 BF758 BF759 Unit - o i
*Collector-Emitter Voltage Vceo 250 300 350 Vde f
* Collector-Base Voltage Vepo | 250 300 350 Vdc X
* Emitter-Base Voltage Vego | =—— 60 ——= Vdc 1
*Collector Current — Continuous Ic 0.5 Adc o] -—I.
Peak 0.7
*Base Current g 250 mAdc l"— N* c,
*Total Power Dissipation @ T = 25°C Ppo -—20 — Watts E t
Derate above 25°C 16 mW/°C r
Total Power Dissipation @ T¢ = 25°C Pp 10 Watts
Derate above 25°C +———80 —= | mW/°C STYLE 2
*Operating and Storage Junction Ty Tsg| = -5510 +150 —= °c PIN ;_‘ E'C‘)‘LUEEC"‘I’OR
Temperature Range 3. BASE
- 5 4. COLLECTOR
*Solder Temperature, 1/16"' from Case - 260 C
for 10 Seconds MILLIMETERS INCHES
DIM| MIN | MAX | MIN | MAX
THERMAL CHARACTERISTICS Fa 12184 2235 1 0.850 860 | 0830
ieti i 91 ] 10.41 [ 0.390 | 0.410
Characteristic Symbol Max Unit 3T 45 0173 0183
Thermal Resistance, Junction to Ambient Roja 625 ocw D .:8 _%_ !I)ig | C (')(z;g
Thermal Resistance, Junction to Case Rgic 125 °c/w X ‘l— 5] 0.105 ]
.1 .96 | 0.067 | 0.077
.48 | 0.66 | 0.019 | 0.026
12,1971 12.95 | 0.480 [ 0510
65 203 [ 0.065 | 0.080
91 10.16 | 0.390 ] 0.400
56 130 [ 0.150
07 .042 | 0.069
87 1 .310 | 0.360
CASE 308-04

2.118



BF757 e BF758 ¢ BF759

*ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

L Characteristic T symbor | Min - | Max | unit |
OFF CHARACTERISTICS -~
Collector-Emitter Breakdown Voltage BVceo Vdc
(Ic = 1.0 mAdc, Ig = 0) BF757 250 -
BF758 300 -
BF759 350 -
Collector-Base Breakdown Voltage BVceo Vdc
(Ic = 100 wAdc, Ig = 0) BF757 250 -
BF758 300 -
BF759 350 -
Emitter-Base Breakdown Voltage BVEBO 60 - Vde
(1g = 100 uAdc, Ic = 0)
Collector Cutoff Current icso uAdc
(Vcg = 150 Vdc, Ig = 0) BF757 - 0.2
(Vcg =200 Vdc, 1g =0) BF758 - 0.2
(Vg = 250 Vdc, Ig = 0) BF759 - 0.2
Emitter Cutoff Current IEBO - 0.1 uAdc
(Vge = 5.0 Vdc, Ic = 0)
ON CHARACTERISTICS(1)
DC Current Gain hgg -
(Ic = 1.0 mAdc, Vg = 10 Vdc) 25 -
(ic = 30 mAdc, Vg = 10 Vdc) 40. 180
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(lc = 30 MAdc, Iy = 3.0 mAdc) _ ?.g
(lc = 50 mAdc, I3 = 5 mAdc) - -
Base-Emitter On Voltage VBE(on) - Vdc
(Ic = 30 mvAdc, Vg = 10 Vdc) 1.0
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product fr 45 200 MHz
(Ic = 10 mAdc, Vcg = 20 Vdc, f = 20 MHz)
Common Emitter Reverse Transfer Capacitance Cre - 30 pF
(Ves = 20 Vdc, Ig = 0, f = 1.0 MH2)

¢, COLLECTOR CURRENT (mA)

(1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%

TYPICAL CHARACTERISTICS

1 0 T T T T E— > G e ¢ T 3
S S e
050 <+ ~ —C NG 4
A 100
' N st
020 Y €_i + { There are two himitations on the power handling ability of a
Tac +4] Jc - 259C g { t tr average junction temperature and second breakdown.
0.10 TA=25°C= 3= 5 Safe operating area curves indicate 1C-VCEg limits of the transistor
005 i SNk ! ""3': H that must be observed for reliable operation; i.e., the transistor
- 3 6 0ms T must not be subjected to greater dissipation than the curves indicate.
0.02 i N The data of Figure 1 is based on T j(pk) = 150°C; T¢ is variable
ppEas T < 1B depending on conditions. Second breakdown puise limits are valid
0.01 4o I for duty cycles to 10% provided T j(pk) < 150°C. T j(pk) may be
--= #32:&%"3%.‘“;";‘76'_5 PULSE. T = 269 calculated from the data in Figure 6. At high case temperatures,
0.005 ———— SECOND BREAKDOWN LIMIT thermal limitations will fedyce the power that can be handled to
T T 11T T 1T 111 sFrs7 — values less than the limitations imposed by second breakdown.
0.002 1 BF758 — = 1| (See AN-415A).
0.001 BF758 —7

10 20 50 10 20 50 100 200
Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS)

500 1.0k

FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA
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TYPICAL CHARACTERISTICS (continued)
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FIGURE 6 — THERMAL RESPONSE
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TYPICAL CHARACTERISTICS (continued)
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BF760
BF761
BF762

PNP SILICON ANNULAR¢
HIGH VOLTAGE AMPLIFIER TRANSISTORS
PNP SILICON
AMPLIFIER TRANSISTORS

designed tor high-voltage TV video and chroma output circuits,
high-voitage linea: amplifiers, and high-voltage transistor regulators

® High Collector-Emitter Breakdown Voltage —

3VcEQ = 350 Vdc (Min) @ ic = 1.0 mAdc — BF762
® Low Collector-Emitter Saturation Voltage —

VCE(sat) = 0.75V  (Max) @ I = 30 mAdc
® Low Collector B ase Capacitance —

C.. = 3.0 pF (Max: & Vg = 60 Vdc

Duowatt Package —
2 Watts Free Air Dissipaticn @ Tp = 25°C

* Complementary to NPN BF757/BF758/BF759

MAXIMUM RATINGS

Rating Symbol| BFT60 | BF7e1 | BFTe2 |  Unit TR &+
*Collector-Emitter Voltage Vceo 250 300 350 Vde 1
*Collector-Base Voltage Vcgo | - 250 300 350 Vdc . x
* Emitter-Base Voltage Vegp | *=——— § —= Vdc i r
*Collector Current — Continuous Ic 0.5 ——— Adc D—“'t [
Peak -——— S
*Base Current g -—260——*= mAdc L_r“ N-—+- ¢
*Total Power Dissipation @ TA =25°C | Pp | =———20———= | Waus R S
Derate above 25°C ~————16 ——= | mW/°C L -t
Total Power Dissipation @ T¢ = 25°C Pp -—10 ——= Watts !
Derate above 25°C -~————80 ——= | mW/°C STYLE 2
*Operating and Storage Junction Ty Tseg| = -55t0 +150 —= °c PIN- 2 gg{&%ﬁmn
Temperature Range i geﬁsc‘ron
*Solder Temperature, 1/16" from Case - -—260 oc
for 10 Seconds TMILLIMETERS | "'!EF“_‘
THERMAL CHARACTERISTICS Zm+%ﬁf
Characteristic Symbol Max Unit LB | $91 04l 0350 0410,
Thermal Resistance, Junction to Ambient RoJA 62.5 °cw
Thermal Resistance, Junction to Case RgJic 125 oc/w
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BF760 @ BF761 ® BF762

*ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

[ Characteristic [ symbot | Min | Max | Unit ]
OFF CHARACTERISTICS ~
Collector-Emitter Breakdown Voltage BVceO Vdc
{ic = 1.0 mAdc, 1g = 0) BF760 250 -
BF761 300 -
. BF762 350 -
Collector-Base Breakdown Voltage BVcso Vdc
(Ic = 100 nAdc, Ig = 0) BF760 250 -
BF761 300 -
BF762 350 -
Emitter-Base Breakdown Voltage BVgBO 5 - Vde
(lg = 100 uAdc, Ic = 0)
Collector Cutoff Current Ic80 uAdc
(Vcg = 150 Vde, Ig = 0) BF760 - 0.2
(Vcg = 200 Vde, Ig = 0) BF761 - 0.2
(Vcg = 250 Vdc, Ig = 0) BF762 _ 02
Emitter Cutoff Current IEBO - 0.1 uAdc

(Vge = 3Vdc, Ic = 0)
ON CHARACTERISTICS(1)

DC Current Gain heg -
(1 = 1.0 mAdc, Veg = 10 Vdc) 25
(Ic =30 mAdc, Vcg = 10 Vdc) 40 180

Collector-Emitter Saturation Voltage VCE(sat) Vdc
(ic = 30 mAdc, Ig = 3.0 mAdc) : 075

Base-Emitter On Voltage VBE(on) - Vdc
(1c = 30 mAdc, Vg = 10 Vde) 0.85

DYNAMIC CHARACTERISTICS

Current-Gain - Bandwidth Product tr 45 200 MHz
(Ic = 10 mAdc, Vg = 20 Vdc, f = 20 MHz)

Common Emitter Reverse Transfer Capacitance Cre - 3 pF

(Vcs = 60 Vdc, I = 0, f = 1.0 MHz)

(1) Pulse Test. Pulse Width < 300 us, Duty Cycle < 2.0%

TYPICAL CHARACTERISTICS

200 500 1.0k
VCEe, COLLECTOR-EMITTER VOLTAGE (VOLTS)

TR 7
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CUTTITRRED AN
< 020} ¢+ I_. h 9. There are two iimitations on the power handling ability of a
nd et de i (A3 tr average junction temperature and second breakdown
z 010 £ 147402 {%g Safe operating area curves indwcate IC-VCE imits of the transistor
T o8l - FECT 8 that must be observed for reliable operation. i.e. the transistor
3 H - +4e4 must not be subjected to greater dissipation than the curves indicate
I 00 1 1L ; : i*r;‘ The data of Figure 1 is based on T j(pk) = 150°C. T 1svaniable
5 e e P ub' - -—Jf 1 : “I‘? depending on conditions. Second breakdown pulse imits are valid
oA X1 ]| S Ay i LUl for duty cycles to 10% provided T jpk) < 150°C. Tj(pk) may be
3 — - — BONUING WIRE LiMT eor-H calculated from the data in Figure 6. At high case temperatures,
S 0005 — THERMAL LIMIT, SINGLE PULSE, T = 259¢ ] X
o sgcgu } RREAKDOWN Ll i H thermal limitations will reduce the power that can be handled to
- r BF760 _}J' T values less than the limitations imposed by second breakdown
0002 H iﬂ%ﬁi } 1 g =g HT (See AN-4154)
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FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA
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BF760 e BF761 @ BF762

TYPICAL CHARACTERISTICS (continued)
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FIGURE 5 — THERMAL RESPONSE
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BF760 ® 761 ® 762

C.CAPACITANCE (pF)
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TYPICAL CHARACTERISTICS (continued)
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- BFTSI/TSRTT8Y >
PNP
BFIO/T91/792 1/

SILICON ANNULAR*
HIGH VOLTAGE AMPLIFIER TRANSISTORS
LOW CRE

... electrically Low CRE identical in Duowatt package to BF469/470,
and BF471/472 Case 77.

Designed for high-voltage TV. video and chroma output circuits,
high-voltage linear amplifiers, and high-voltage transistor regulators.

e High.Collector-Emitter Breakdown Voltage —
BVCEQ = 350 Vdc (Min) @ Ic = 1.0 mAdc — BF789/792.

e Low Collector-Emitter Saturation Voltage —
VCE(sat) = 1.0 V (Max) @ I = 10 mAdc.

e Low Collector Base Capacitance —
Cre = 1.8 pF (Max) @ Vcp = 30 Vdec.

e Duowatt Package — 2 Watts Free Air Dissipation @ Ta =25°C.

COMPLEMENTARY SILICON
AMPLIFIER TRANSISTORS

MAXIMUM RATINGS

] BF787 [BF788 [BF789 |
Ratings Symbol | o700 |BF791 [BF792 | UM

Collector-Emitter Voltage VCEO 250 300 350 Vdc
Collector-Base Voltage VcBo 250 300 350 Vdc
Collector Current — Continuous Ic 0.1 Adc
Peak 0.2
Total Power Dissipation @ Tp = 25°C Pp 20 Watts
Derate above 25°C 16 mwW/°C
Total Power Dissipation @ Tc=25°C Pp 10 Watts
Derate above 25 °C 40 mwW/°C
Operating and Storage Junction TJ,Ts‘g °C
Temperature Range -55 to +150
Solder Temperature, 1/16” from Case - 260 °C
for 10 Seconds
THERMAL CHARACTERISTICS
Characteristic ) Symbol Max. Unit
Thermal Resistance, Junction to Ambient RgJa 62.5 °C/W

Thermal Resistance, Junction to Case Rayc 25 °c/w

— B -y
1 .
F . )
1 !
FTAY
a—"
N A
]
T .
TR &t
T
K
| )
J . !
D-li-|
R .
1
s
STYLE 2

PIN 1 EMITTER
2. COLLECTOR

3 BASE
4 COLLECTCOR

MILLIMETERS] _JNCHES
oM [ MIN [ MAX | MIN | MAX
A | 7184 | 2235 | 0860 | 0880
"8 | 911041 | 03% [0a10
© | 39 4650173 ] 0083

L’:u: 058 | 074 ['0023 | 0.029 |
F | ass | a0s 0160

[ 6 | 241 267 005 [ 0105

[ W 1o 196 0os7 | 0077
3 [ oss | oss o019 |00z
k[ '1219 [ 1295 [ 0480 | 0510

[t | ves | 203 | ooes | 0080
N | 991 1016 | 0390 | 0400
ca | 3| 3| 0va0 |01s0
R o] s 004y | 0.

T | 17| 914 ] om0

CASE 306-0¢




NPN e BF787, 788, 789
PNP e BF790, 791, 792

ELECTRICAL CHARACTERISTICS (TA = 25 °C unless otherwise noted)

=
L Characteristic

Symbol I

v | e

Unitj

OFF CHARACTERISTICS

Collector-Emitter Voltage
(Ic =1.0 mAdc, 1g = 0) BF787/790
BF788/791
BF789/792

BVceo

250
300
350

Vde

Collector-Base Breakdown Voltage
(Ic =10 uAdc, g = 0) BF787/790
BF788/791
BF789/792

BVceo

250
300
350

Bdc

Emitter-Base Breakdown Voltage
(lg = 10 uAdc, Ic = 0)

BVEBO

Vdc

Collector-Cutoff Current
(VB = 150 Vdc, Ig = 0) BF787/790
(Veg =200 Vde, Ig = 0) BF788/791
(Veg =250 Vde, Ig = 0) BF789/792

IcBo

0.2

0.2

uAdc

Emitter-Cutoff Current
(VBg =5 Vdc, Ic = 0)

leBO

uAdc

Collector-cutoff Current
(VCE = 150 Vdc, Vgg = 0) BF787/790
(VCE = 200 Vdc, Vgg = 0) BF788/791
(VCE = 250 Vdc, Vgg = 0) BF789/792

Ices

10

10

uAdc

ON CHARACTERISTICS'

DC Current Gain
(Ic = 26 mAdc, Vg = 20 Vdc)

hFE

Collector-Emitter Saturation Voltage
(Ic =10 mAdc, 1g = 1.0 mAdc)

VCE(sat)

Vde

DYNAMIC CHARACTERISTICS

Current-Gain — Gandwidth Product
(Ic =10 mAdc, Vg = 10 Vdc, f = 20 MHz)

Common-Emitter Reverse Transfer Capacitance
(Vcg =30 Vdc, I =0, f = 1.0 MHz)

fr

Cre

18

MHz

pF

Collector-Saturation RF Voltage
(Ic =25 mA)

VCE(sat) hf

Typical 20

! Puise Test: Pulse Width < 300 us, Duty Cycle < 2.0%.




NPN e BF787, 788, 789
PNP e BF790, 791, 792

HFg, DC CURRENT GAIN

Ic, COLLECTOR CURRENT (mA)

FIGURE 1 — ACTIVE-REGION SAFE-OPERATING AREA
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VG, COLLECTOR EMITTER (V)
FIGURE 2 — DC CURRENT GAIN
HEE
(Vee=10V)
200 1—pnp
——
100 =1 =
50 N~
N
2 \\
10
50
20
|
1.0 1
0.1 10 10 100

1¢, COLLECTOR CURRENT (mA)

C., CAPACITANCE (pF)

TYPICAL CHARACTERISTICS

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 tran-
sistor that must be observed for reliable operation; ie., the
transistor must not be subjected to greater dissipation than the
curves indicate. :
The data of figure 1 is based on Tj(pk) = 160 °C; T¢ is variable
depending on conditions. Second breakdown pulse limits are
valid for duty cycle to 10% provided TJ(pk) < 150 °C. Ti(pk)
may be calculated from the data in figure 6. At high case
temperatures, thermal limitations will reduce the power that can
be handled to values less than the limitations imposed by second
breakdown. (See AN-415A).

FIGURE 3 — SATURATION VOLTAGE
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