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l BC107

A.F. PLANAR EPITAXIAL TRANSISTOR

N-P-N silicon transistor in a TO-18 metal envelope with the collector con-
nected to the case.

The BC107 is intended for a multitude of high gain low power applications, in
particular for use in driver stages of hi-fi equipment and in the jungle of tele-
vision receivers.

QUICK REFERENCE DATA

Collector -emitter voltage (open base) VeEo max. 45 V
Collector current (peak value) ICM max. 100 mA
Total power dissipation up to Tymp = 25 °C Peoe max. 300 mW
Junction temperature T, max. 175 °C

J
Small signal current gain at T = 25 oC

Ic=2mA; Vog =5 Vs £= 1 kHz hfe 125 to 500

Transition frequency

Ic=0.5mA; Vcg=5V fr typ. 85 MHz
Noise figure

Ic =200 uA; Vo =5V

Rg= 2kQ; f =1 kHz
Bandwidth 200 Hz : F typ. 4.5 dB
MECHANICAL DATA Dimensions in mm
o
3
S
TO-18 ] g
11 dt
Collector connected to case ~§ F:“%
5 —=
max 5.3 | min127

723 0067
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BC107 “

RATINGS (Limiting values) 1)

Voltages

Collector-emitter voltage (open base) VcEO max. 45 'V
Emitter -base voltage (open collector) VEBO max. 5V
Currents

Collector current (d.c.) Ia max. 100 mA
Collector current (peak value) Icm max. 100 mA

Power dissipation

Total power dissipation up to Tamp = 25°C  Prot max. 300 mW
Temperatures
Storage temperature Tstg -65to+175 °C

Junction temperature T max. 175 °C

THERMAL RESISTANCE

From junction to ambient in free air Rih j-a = 0.5 9C/mw
From junction to case Rih j-c = 0.2 °C/mw
CHARACTERISTICS T. = 25 °C unless otherwise specified

]
Base-emitter voltage at Tamp = 25 O°C 2)

typ. 650 mV

Ic= 2mA; VGE=5V ‘ VBE 600 to 700 mV

Collector -emitter saturation voltage

Io= 10mA; Ig= 1mA VcEsat typ. 100 mV

n

Ic = 100 mA; Ig = 10 mA VCEsat typ. 200 mV

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.

2) VBE decreases with about 2 mV/OC at increasing temperature.
' 773 0641




| BC107

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Knee voltage

Ic = 10 mA; Ig = value for which typ. 300 mV

Ig=1lmAatVeg =1V VCEK < 600 mV
Ic
(mA) I

| — B

10— |
| |
| |
s
! I
| |
I i
| |

Veek 1 Veg (V)

7204802

D.C. current gain

Ic=10puA; Veg=5V hpg t>yp. ég

Ig= 2mA; Vog=5V hpg A

Ic=10mA; Vog=5V hpg typ. 250
Collector capacitance at f = 1 MHz

IE=Ie:0; VCB=5V CC typ. 4.5 pF
Transition frequency

Ic=0.5mA; Vcg=35V fr typ. 85 MHz

Ic= 10mA; Vog=5V i1 typ. 250 MHz
Noise figure at f = 1 kHz

I =200 uA; Vog =5 V; Rg = 2KkQ2

Bandwidth 200 Hz F typ. 4.5 dB
h parameters at £ = 1 kHz

Ic = 2 mA; VQE=5V

Input impedance hije typ. 4.8 k@

Reverse voltage transfer hre typ. 2.5 1074

Small signal current gain hee tlyz%‘to 288

Output admittance hpe typ. 22 u~l

773 0642
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7705425 2.3.9jg
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] BC108

A.F. PLANAR EPITAXIAL TRANSISTOR

N-P-N silicon transistor in a TO-18 metal envelope with the collector con-
nected to the case.

The BC108 is a low power general purpose transistor with high gain, suitable
for a multitude of low voltage applications such as audio preamplifiers, driver
stages, a.g.c. and jungles.

QUICK REFERENCE DATA

Collector -emitter voltage (open base) VeEO max. 20 V
Collector current (peak value) ICM max. 100 mA
Total power dissipation up to Tamp = 25 °c Peot max. 300 mW
Junction temperature Tj max. 175 °C
Small signal current gain at T; = 25 °c

]
Ic=2 mA; Veg =5 V; £=1KkHz hfe 125 to 500

Transition frequency

IC = 0.5 mA; VCE =5V fT typ. 85 MHz
Noise figure

Ic =200 uA; Vo =5V
Rg= 2Kk; £ =1 kHz
Bandwidth 200 Hz F typ. 4.5 dB
MECHANICAL DATA Dimensions in mm
)
X
i)
TO-18 g
Collector connected to case =]
N | %F
:_ \ 1 =“=1
g 7203388, max 53 | mini27

723 0068
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RATINGS (Limiting values) 1)

Voltages

Collector-emitter voltage (open base) VeEO max. 20V
Emitter -base voltage (open collector) VEBO max. 5 V
Currents

Collector current (d.c.) I max. 100 mA
Collector current (peak value) Iem max. 100 mA

Power-dissipation

Total power dissipation up to Tamp = 25 °c Prot max. 300 mw
Temperatures
Storage temperature TStg -65to +175 °C

Junction temperature ' Tj max. 175 °C

THERMAL RESISTANCE

From junction to ambient in free air Rip j-a = 0.5 °C/mw
From junction to case Rep j-c = 0.2 °C/mw
CHARACTERISTICS T =25 OC unless otherwise specified
Base-emitter voltage at Tamp = 25 OC 2)

typ. 650 mV

Ic= 2mA; V=5V VBE 600 to 700 mV

Collector -emitter saturation voltage

I[c= 10mA; Ig= 1 mA VCoEsat typ. 100 mV
Ic = 100 mA; Ig = 10 mA VeEsat typ. 200 mV

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.

2) VBE decreases with about 2 mV/°C at increasing temperature.
773 0643




BC108

CHARACTERISTICS (continued) Tj =25 OC unless otherwise specified
Knee voltage
Ic = 10 mA; I = value for which v typ. 300 mV
IC =llmAatVog=1V CEK < 600 mV
Ic
(mA) I
N——= T 8
10— |
| |
| |
! I
‘ |
I I
I |
| |
VCEK 1 VcE (V)

7204802

D.C. current gain

Ic=10pA; VCGE=5V hpg t>yp_ 1‘318

Ig= 2mA; Vgg=5V hpg A Z;(s)

Ic =10 mA; Vog =35V hpg typ. 250
Collector capacitance at f = 1 MHz

Ig=1=0; Vog=5V : Cc typ. 4.5 pF
Transition frequency

Ic=0.5mA; Vcg=5V fr typ. 85 MHz

Ic= 0mA; Vog =5V fp typ. 250 MHz
Noise figure at f = 1 kHz

Ic = 200 pA; Vog =5 Vs Rg = 2kQ

Bandwidth ~ 200 Hz F typ. 4.5 dB
h parameters at f = 1 kHz

Ic=2mA; Vog=5V

Input impedance hije typ. 4.8 kQ

Reverse voltage transfer hye typ. 2.5 1074

Small signal current gain hge tlyZ%.to 288

Output admittance hoe typ. 22 w1l

773 0642

4.4.1966 TENTATIVE DATA 3



7204690-2.3.ajg

T
Hlc
(mA)
100 = Ig=500p:A EEBEE 400pA]
& e e
C | g1 11
RN o = = 290u4]
X A i 25004
A ] (7]
: 9P gnni o0
7 T I WA
50174 =TT
s (-t 150 A7
11
— 100uA]
= 5
i 50uA]
05 Ig(mA) 0 5 10 15 Ve (V) 20
{
Typical values
AVBE T =25°C
T sV (V)
["IVCE. [
1 1L
100 7204666-2.3ajg
7 Typical values| Mﬁ
c T =25°C I
(mA)
50004
80 5 et
B s 00pA
4 oot L] = i
60 et e 300044
. - ZCC A-
40HHf 1501A]
it
v = 100uA
]
20440
4 =TT OuA
|
H 7 T
O T
0 05 1 15 2 25 3 YgelV) 35




” BC108
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| BC109

A.F. PLANAR EPITAXIAL TRANSISTOR

N-P-N silicon transistor in a TO-18 metal envelope with the collector con-
nected to the case.

The BC109 is intended for general purpose high gain low power applications,
primarily for low noise input stages intaperecorders and other audio frequency

equipment.
QUICK REFERENCE DATA
Collector -emitter voltage (open base) VeEo max. 20 V
Collector current (peak value) IcMm max. 100 mA
Total power dissipation up to Tamp = 25 °C Peot max. 300 mW
Junction temperature C Ty max. 175 °C

]
Small signal current gain at Tj = 25°C

I = 2 mA; Veg = 5V; £f=1kHz bfe 240 to 900
Transition frequency
Io=0.5mA; Vcg=5V fT typ. 95 MHz/
Noise figure
IC:ZOOMA; VCE =5 V; Rg =2k
f =30 Hz to 15 kHz F < 4 dB
MECHANICAL DATA Dimensions in mm
L)
A
S
TO-18 o g
Collector connected to case > g —
s | =—— ]
LE

F
7203356, max 5.3 | min 72.7;’

723 0069
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RATINGS (Limiting values) l)

Voltages

Collector -emitter voltage (open base) VeEO max. 20 V
Emitter -base voltage (open collector) VEBO max. 5 V
Currents

Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) Iom max. 100 mA

Power dissipation

Total power dissipation up to Ty, = 25 o¢c Peot max. 300 mW
Temperatures

Storage temperature Tstg -65 to +175 °C
Junction temperature Tj max. 175 ©°C

THERMAL RESISTANCE

From junction to ambient in free air Rih i-a 0.5 °C/mw
From junction to case Ripy j-c 0.2 °C/mw
CHARACTERISTICS T. = 25 °C unless otherwise specified

J
Base-emitter voltage at Tamp = 25 °C 2)

typ. 650 mV

Ic= 2mA; Vgg=5V VBE 600 to 700 ™V

Collector -emitter saturation voltage

Ic= 10mA; Ig= 1 mA VCEsat typ. 100 mV
Ic = 100 mA; Ig =10 mA VeEsat typ. 200 mV

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134. :

2) VBE decreases with about 2 mV/°C at increasing temperature.
773 0643
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CHARACTERISTICS (continued) it 25 °C unless otherwise specified
Knee voltage

Io = 10 mA; Ig = value for which typ. 300 mV

Ic=1llmAat Vgg =1V VCEK < 600 mV
Ic
(mA) I
N-——= : 8
10— |
| |
| ;
|
| |
! {
: |
|
| |
VCEK 1 VCE (V)

7204802

D.C. current gain

Ig=10puA; Vop=5V hpg :yp_ ;88

Ic= 2mA; Vog =5V bpg B o

Ic =10 mA; Vg =5V hgpgp typ. 450
Collector capacitance at f = 1 MHz

Ig=1g=0; Vgg=5V Cc typ. 4.5 PpF
Transition frequency

Ic=0.5mA; Vcg=5V fT typ. 95 MHz

Ic= 10mA; Vgg=35V fr typ. 300 MHz
Noise figure

Ic =200 uA; Vog =5 V; Rg = 2kQ

f = 30 Hzto 15 kHz F < 4 dB
h parameters at f = 1 kHz

Ic=2mA; Vgg=5V

Input impedance hje typ. 7.3 kQ

Reverse voltage transfer hre typ. 3.5 1074

Small signal current gain hee CZ};%‘to 288

Output admittance hoe typ. 40 uQ~l

723 0644
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| BC112

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope. The BC112 is designed
for hearing aids, watches and other equipment where small size is of para-
mount impozrtance.

QUICK REFERENCE DATA

red | yellow | green

Collector-base voltage (open emitter) Vcpg max. 20 20 20 V
Collector -emitter voltage (open base) Vcgg max. 20 20 20 V
Collector current (d.c.) Ic max. 50 50 50 mA
Total power dissipation

up to Tamp = 45°C Ptot max. 50 50 50 mw
Junction temperature T; max.125 125 125 °C

D.C. current gain at Tj = 25 °C
> 80 140 280

IC=0.2 mA; VCE = 0.5V hpg - 200 350 550

Noise figure at Rg = 2 k2
Ic=0.2mA; VCg = 0.5V

. . e . typ. 2 1.5 2 dB
Bandwidth: f = 30 Hz to 15 kHz F ° _ 4 - @B
MECHANICAL DATA Dimensions in mm

Coloured stripe on 3

emitter side =
_1 £
5 | ———
£ [—

max2 min 18
7205821

MOUNTING INSTRUCTIONS

To avoid damaging the transistor, welded or soldered connections must be
made with care; the following general recommendations should be observed:

1. The temperature of the soldering iron must be less than 250 °C and the
soldering time less than 3 seconds.
2. To keep the heat capacity low, the smallest possible amount of solder should
be used.
3. If the plastic capsule of the transistor makes contact with any other struc-
ture, care must be taken that its temperature never exceeds 125 ©C.
723 0652
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RATINGS (Limiting values) 1)

Voltages

Collector -base voltage (open emitter) VcBO max. 20 V
Collector—émitter voltage (open base) VcEO max. 20 V
Emitter -base voltage (open collector) VEBO max. 4 VvV
Currents

Collector current (d.c.) Ic max. 50 mA
Collector current (peak value) Icm max. 50 mA

Power dissipation

Total power dissipation up to Tomp = 45 oc Peot max. 50 mW
Temperatures

Storage temperature TStg -55t0 125 °C
Junction temperature T, max. 125 ©C

THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 1.6 °C/mW

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134. 773 0653
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CHARACTERISTICS Tj = 25 °C unless otherwise specified

Base-emitter voltage

[ =0.2mA; Vcg = 0.5V VBE typ. 570 mV

Ic= 2mA; Vgg= 1LV VBE typ. 650 mV
Knee voltage

IC = 10 mA; Ig = value for

which Io=11 mAat Vcg =1V VCEK typ. 275 mV
Ic
(mA) I

Y — -

10— !
| |
’ l
|
| |
! !
' |
! |
| |

VCEK 1 Veg (V)

7204802

Collector capacitance at f = 1 MHz

Ig=1g=0; Vog=35V Ce typ. 4 pF
Transition frequency

IC =2mA; VCE=5V gy typ. 150 MHz
D.C. current gain red yellow green

Ic =0.2mA; Veg = 0.5V BFE g 1o ;é(b) 14025)0350 28035)0550

Ic= 2mA; Vgg= 1V hgpg > 100 140 280

Noise figure

Ic = 0.2mA; Vg =5 V;

ge?ndvficllflzl: f =30 Hz to 15 kHz F t<yp 2 1'2 2 gg

h parameters at f = 1 kHz
I =0.2mA; Vgg = 0.5V
Input impedance hje typ. 20 30 45 k@
Reverse voltage transfer hye typ. 15 25 40 1074
Small signal current gain hee typ. 130 220 380
Output admittance hoe typ. 15 20 | 35 ot

773 0654
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I
7l




“ BC112

zosd 40 [TTITTI BCI2
1 Ig=100uA |
jpyuay aunm yellow
90uA
(mA) 11 !f!
H 80uA
30 —
VCE =1V P -70[JA
y, T
Anmmnn
60uA
Vee=3V ]
3 \ 20 — =5I0[JA
I
|
40pA
;L
30uA-
10H
20uA7
+H
10uA]
10015 A0 0 5 Hee (VI E0
Typical values
O>TH7=25°C
VCE=3V ‘
VBe
(V)
E
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7705620 40
MY =50e4 11T BCTZ
I 80uA green
< +
;VCE =1V (mé) =|70pA
[ Vv.d
30
60uA
\ VCE =3V
\ -
50pA
20 40uA
30uA
7
10 20uAH
[
I
10uA
100 \Ig (uA)50 -0 5 HVee(V)HH10
[
Typical values
9T =252
VBe
(V)
1]
JLL




IBCY10

SILICON TRANSISTOR of the p-n-p alloy type with metal
envelope for medium voltage and current industrial appli-
cations

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -VgB = max, 32V
Voltage (emitter reference) -Vgcg = max., 32 V D)
Average current (averaging _y, = gax, 250 mA
time = max. 20 msec% (tgv = max. 20 msec)
Peak current -IcM = max., 500 mA
Emitter
Voltage (base reference) -VgB = max. 12 V

Average current (averagin§

time = max. 20 msec Iy = max. 250 wA

(tay = max. 20 msec)

Peak current Igy = max. 500 mA
Base

Current -Ip = max. 125 mA
Dissipation

Total dissipation See page F

Temperatures
Storage temperature Ts
Junction temperature Ty

n

-55 OC to +150 °C
max, 150 °C

n

THERMAL DATA
Thermal resistance between junction and ambience
without cooling fin in free air K = max. 0.4 °C/mW

with cooling fin on heat sink of
70X70x1.6 mm aluminium K = max. 0.3 °C/mW

Thermal resistance between junction
and case K = max. 0,25 °C/mW

") At +VBE > 500 mV. At -Ig = 200 mA -VCE = max. 24 V

722 1048 1.
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720059
5003",020_5_,_95, B
el T T O T T T T T ]
Piot max Curve 1: Without cooling fin
(mW) Curve 2: With cooling fin mounted on heat
sink of 70x70x1.6 mm aluminium
400
300
= Z
= 200 ~
= 1
100
N
0 1T
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Tams (°C)
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| BCY 11

SILICON TRANSISTOR of the p-n-p alloy type with metal
envelope for high voltage medium current industrial applica=~
tions

LIMITING VALUES (Absolute max. values)

Collector
Voltage (base reference) -Vog = max. 60V
Voltage (emitter reference) -Vgg = max. 60 V ')
Average current (.averaging
= -Is = max. 250 mA
time = max. 20 msec) (tgv - max., 20 msec)
Peak current -Icy = wax. 500 mA
Emitter
Voltage (base reference) -Vgg = max. 12V
Average current (averag Ip = max. 250 mA
time = max. 20 msje-g§ (tgv = mex. 20 msec)
Peak current IEM = max. 500 mA
Base
Current -Ig = max, 125 mA
Dissipation
Total dissipation See page F
Temperatures
Storage temperature Tg = -55 OC to +150 °C
Junction temperature T3 = max. 150 OC
THERMAL DATA

Thermal resistance between junction and ambieuce
without cooling fin in free air K = max., 0.4 °C/mW
with cooling fin on heat sink of

70x70x1.6 mm aluminium K = max, 0.3 °C/mW

Thermal resistance between junction
and case K = max. 0.25 OC/mW

T) At +Vgg > 500 av.

7Z2 1051 Te
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500 720059
[BC0 20-6=1%1 TR
Ptot,lingx Curve 1: Without cooling fin
(mw) Curve 2: With cooling fin mounted on heat
sink of 70x70x1.6 mm aluminium
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BCY30to34

P-N-P SILICON TRANSISTORS

Silicon alloy p-n-p transistors in TO-5 metal case with insulated leads for relay
switching, resistor logic circuits and general industrial applications.

QUICK REFERENCE DATA

BCY [BCY | BCY |BCY | BCY
30 | 31| 32| 33| 34

Collector-base voltage
(open emitter) -Vcgo max.| 64| 64| 64| 32| 32|V

Collector -emitter voltage
(open base) -Vggp max.| 50| 50| 50| 25| 25(V

Collector current
(peak value) -Icm max.| 100 [ 100 } 100 | 100 | 100 | mA

Total power dissipation
up to Tegge = 62.5 °C Ptot max,| 250 | 250 [ 250 | 250 | 250 | mW

Junction temperature Tj max.| 150 | 1530 | 150 | 150 | 150 {°C

Small signal current gain
f =1 kHz; Tj:ZSOC
-Ic=1mA; -VCg =6V hfe typ. 251 35| 5S¢

ut
N
o1
w
Ut

Transition frequency

-Ic=1mA; =VCg =6V  fp typ. | 1.2 |1.7]2.5]1.5] 2.4 | MHz
Thermal resistance Rih j-a = 0.5[0.5]0.5]0.5]0.5{°C/mwW
MECHANICAL DATA Dimensions in mm

TO-5 metal case;
leads insulated from the case
max0.86

5. max6.6,min360 I

459 -—7!—, %

. b &

Y

mClX].o 7203248 l
773 0684
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BCY30to34

RATINGS (Limiting values) 1y

Voltages

Collector-base voltage
(open emitter)

Collector-emitter voltage
(open base)

Collector -emitter voltage
(cut-off; see page F)

Emitter-base voltage
(open collector)

Currents

-VCBO

-VCEO

-VCEX

-VEBO

Collector current (d.c. or average over
any 20 ms period)

Collector current (peak value)

Base current

Base current (peak value)

Power dissipation

(d.c. or average over
any 20 ms period)

max.

max.

max.

max.

Total power dissipation up to Teage = 62.5 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
without cooling clip

From junction to case

BCY BCY |BCY |BCY |BCY
30| 31| 32| 33| 34
64 | 64 | 64 | 32 | 32 |V
501 50| 50| 25 25|V
64 | 64 | 64 | 32| 32 |V
45| 45| 32| 16 | 16 |V
-I¢c max. 50 mA
~Icm max. 100 mA
-Ig max. 15 mA
-IBM max. 50 mA
Prot max. 250 mW
Tstg =55t +150 °C
T; max. 150 ©°C
R¢h j-a 0.5 °C/mW
Reh j-c 0.35 °C/mw

l) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.

773 0685




BCY30to 34

CHARACTERISTICS

Collector cut-off current

Ig=0; -Veg=6V

Emitter cut-off current

6V

1

Ic =0; -VEB

Ic=0; -Vgg =

Saturation voltages

-Ic = 20 mA; -Ig = 3 mA

Collector capacitance

Ig=1e=0; -VCp=6V

Noise figure at f = 1 kHz

IE = 500 pA; -VCE = 2 V; Rg = 500 Q

D.C. current gain

-Ic =20 mA; -Vgg =4.5V

Small signal current gain

-Ic=1mA; -VCE =6V
f=1kHz

Feedback impedance

-Ic=1mA; -VCg =6V
f=1kHz

Transition frequency

6V

1

-Ic = 1 mA; -VCE

6 V; Tj = 100 °C

hrEg

hfe

|7rb]

Tamb = 25 °C unless otherwise specified

typ. 1.0 nA
IcBo < 50 nA
typ. 1.0 nA
1EBO < 50 nA
I typ. 0.1 A
EBO < 2.5 pA
_ ' typ. 160 mV
VCEsat < 550 mV
_ typ. 0.8 V
VBESat < 1.25 V
> 15
Cec typ. 28
< 60
typ. 8.0
F < 20
BCY |BCY | BCY | BCY | BCY
30 | 31 32 33 34
> 10 15 20 10 15
typ. 18] 28 35 18 28
< 35| 60 70 35 60
> 15] 25 35 15 25
typ 251 35 55 25 35
< 35| 60 80 35 60
typ- 160 220| 230| 190 | 235|%
< 5001 500 500 | 500 | 500 |<2
> 0.25(0.25{0.25| 0.4 | 0.6 |MHz
typ. 1.2 1.7 2.5} 1.5| 2.4 |MHz
773 0686

5.5.1966

3



00€ (AW)3N- 00z 001 0,
T
|
| \\
Cywso w“
A 01
74
= IU\ /4
AP a7 4
——— 44
Hywl s,
y a4
et A A V4
et /
PTyw &l
\\
= 7
st \\
P T d
vv q_ »
T Y o€
_ 4
L= e
YT
%1
Pt
SaN]DA 102/dA1
— oy
20627 =949
- vw
9o 1 £€ADE -
o 0€A08
[ITTT
m 298502, 0s
&)
[43]

[ ] I L] | T
| 11 I |
i S
14
]
1
San]oA 1021dA 3 (W)
2052=4" TE-
/ AN
FTEAG T >ﬁ
| | |
st W3 h-ol s of Z () 5
[ [ 1
5 T [O/A}
FTo G0 +
1
bt 1]
T
fo? i) 1
ol 4 -
d:.t_.
R I b— \W
¢Em. b o€ A
oL ,Mw/
- a w\w
%@é ..Wv i A I
€EADE R P N
0EADEL AL
T T
i Tt i 05}

9985024




| BCY30to34

\

™

4.5V

i~

--VcE =

00€_(Aw)3A- 007 004 9,
T
N i
= A 1
YWz o DaV.//4
\\\ San]oA 1021dA}
A 0067=9451
/ 0l
—0 A/
yws \
/ I
s £ st W3%o S
/1
= A [v}4
Tyl P FYwz0
7 7/
A 7
o . o
SCTEL oe =
4
781~
artos 5
San]pA 1031dA}
oy
D052 =94
\
(vw) 5
7€A08 o 9€A0H e
LlEAJE L€ A9
199502L 1L 0s e

98502,

5.5.1966




BCY30to34

00¢ (Aw)39- ooz 00! 0

T 0
—H
A £
1 \\ 1
Cyweo A SanjoA 102103 nw)
LA 0062 =94, T 9
v 4 0l 4
A g
y 4 7 ne
I y -
FYws 0 A1/ St (W3IN-o1 S 0
4
y,
7
s oz
I~ A il
P i/ i (|
- \\ / rywe T
A
Hld:. /
- /
A
pd
23 G0 0C
kq\—mm. o
£
5 e
SETiE ] 4 o7 e )]
T u
SanoA 1021dA3 <
—quD, 07
Nl () ot _
T - BERNES 3 3
ZEAJE ¢eAO8 At KE:
TTTTTTT
oL [TT 11 0S m%moNn_ T & HHHOSE




| BCY30to034

00Z (2.) 1L 08t 00! 0S 0 002 (20) 1L 0S1 00l 0S 0
01 0l
\\ \\
4 NIQN 4 NlQN
/ / ) Y/
W y
ol g 7 7 Ol
y 1= O I3
/ e\ A AT dil1Ye
y / AN 4 4
A 4 O
r4 / 15 a
\\ \\ \‘40 \\\ { \‘ \\ \\4& Jin 3
7 a
df} 7¢]
0
i ’ 0l ol
\ \ %—mc \ \907
'
y } /| \ \\ ‘%
xoul 20l woul ]} 20l
(1) f ¢t A i
€ A28 HHHoeo,. 1€ A8 FHHHYY
EEADE 0EAV8 !
420502 0! 928502 . eOl

5.5.1966 |




BCY30t034 "

40 Tlllfl|||l‘~|||11l|7|7|||l||]llll T TTV[VJII v rr1r T LN BB REL N
Tamb=25°C S
heg “Veg =45V - ~ §
typical values — N
4
30 \
- — CY32
I TTT
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1 e
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4 I 40
L4
d J
30 30
] /
2 20 f
J I .
/ BCY32 H I BCY32
10 Tamb=25°C. 10 I Tamb=25°C|
Vop=45V =45V
i
N 1
1] I 2
0H 0
0 2 4-Ig(mA) 6 0 1 2 -VgeV) 3

5.5.1966 F



BCY30to34

7205884 —2.3.25.cj

10 11

S e heat -Yog py
e ION. “h_at-W=6V
KORSNN fie 7t e ! 1c=1mA
AN —1C
O\ “Yee=6V 05 2
N NN T= 25°C S5-lpe V)0
N N typical values
\
\\\\
NN \
7 \\ N
N N
SN S
N
SN N
‘\ SN
N TN acys2
NG —Bevanacyss
—~IBcv30.8cY33
01 -

01 1 10 -I. (mA) 100
100, 18 S
hre | A | o hreat-Vee 3

12 b~ N
——Vpe=6V T 1 NS B
— T} =25°C — 04, 2 5 Vop (V0 BCY31;BCY34 '
typical values ' /\BCY32
]
\ ‘ p A /BCYJO; BCY33
10 N ai 7
N N /’/ F
~ ~ P o P
‘\ ~ >
N 7
N ]
1
01 1 10 -I,(mA) 100




“ BCY30to 34

7205885-2.3.25.cj

1000 1
hf - hfeat—l{:E A
e | —
hfeat l/CI:"'GV I—_ Icf""AI//
V=6V 09
UC=EZ5°C 1 2 5l (V10
typical values
100
ot —
1 S~
A ~[] \chalz
— | [ ~1[ BCY31;8CY34
—— \\BCYJIO'B([:YJIJ
/ |
10
o1 1 10 -I(mA) 100
h | BCY32L L1111 N
oel, BCY31,BCY34 &
(L) ///BCY30,BCY33 8
4 |
/;7: Il e
100 2 —Vog=6V &
7]’:25°C 2.
7 typical values
px f’/
_ ;;/ pd - hoeat—VcE
10 == hoe at =Vpe=6V
1.8
Lope A AN
14—
7z
1.2 29
N
! Syj
i ! 10 1 (mA) 05— 5 10
~ee V)

A

5.5.1966



BCY30t034 |

7205868—23.25.cj

A
5 =_rath Pie
hat 7j= 5°C Pre
—IC=7IT7A ’
_VCE;-SV ,‘, y.4
typical values 1 5 T
,’;Oe——r—
15 A A P e -
pd s
’f <
A
<
[ =1
l
::hoe ———
ERERESZ.=2~ 4
- 2
—— hfe o r
—hre P
05 hie -
’ -50 0 50 100 150 7] (°C)
TTTTTTITT T I T T I T T T T T 7T T 7T [OTTTTTTITTITTIT N
[T I Region of permissible operation under all base-emitter conditions. §
::F TLlAdditional region of operation when the transistor is cut—-off. 3
150 150
BCY30 [ BCY33 1
~Ic BCY31 ] -Ic BCY34&[
(mA) BCY32 [ (mA) HHH
T; =25°CIT T;=25°C
100 100
50 50
mibl I
™ N
0 L 0 1

0 20 40 ~Vg(V) 60 0 20 ~Vge(V) 40




BCY38 to 40
BCY54

P-N-P SILICON TRANSISTORS

P-N-P alloy transistors ina TO-5metal envelope with the base connected to the
case. They are intended for relay switching, resistor logic circuitsand general
industrial applications.

QUICK REFERENCE DATA

BCY| BCY| BCY| BCY
38 39| 40| 54
Collector-base voltage (open emitter) ~Vogo max. 32| 64| 32| 50'V

Collector-emitter voltage (open base) ~=VCgo max. 24| 60| 24| 50V
Collector current (peak value) -IcmMm max.500(| 500 [ 500 | 500 mA

Total power dissipation up

to Tamb = 25°C Py max.410| 410| 410 | 410 mW
Junction temperature Tj max.150| 150 | 150 | 150 °C
D.C. current gain at Tamp = 25 °c

=Ic =130 mA; -VCg =1V hpg

> 10{ 10| 15| 12
< 30| 50| 120) 70

Transition frequency

~lg=1mA; -VCE=6V fr typ. 1.51 1.5] 2.51 2.0 MHz
MECHANICAL DATA Dimensions in mm
TO-5

Base connected to case

max66 min 360 I
o[ —il—j, %
x| © |
58| =]
SES R

) T
203248

723 0715

5.5.1966 TENTATIVE DATA 1



BCY38to 40
BCY54

RATINGS (Limiting values) l)
Voltages ,
Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents

Collector current (d.c. or average over
any 20 ms period)

Collector current (peak value)
Base current (d.c.)

Base current

Power dissipation

Total power dissipation up
to Tamb = 25 °C

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

BCY' BCY! BCYl BCY

38 | 39 | 40 | 54

-Vcpo max. 32 64| 32| 50 V
-VCEO max. 24 60 | 24 | 50 V
-Vggo max.12 | 12 | 12 | 12V
e max. 250 mA
-Icm max. 500 mA
-1z max. 125 mA
-IBM max. 125 mA

Prot max. 410 mW

Tstg -55 to +150 OC

Tj max. 150 °c

Rih j-a 0.3 °C/mw

Rep j-c 0.12 °C/mW

l) Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.

723 0716




BCY38 io 40

BCY54
CHARACTERISTICS Tamb = 25 OC unless otherwise specified
Collector cut-off current
typ. 1 nA
Ig=0; =Vcg =6V -1cBO <yp 100 nA
-0 - - LT = o _ ©otyp. 0.1 uA
Ig =0; =Vcp = 6V; Tj = 100 °C ICBO z 2.5 wA
Emitter cut-off current
- - typ. 1 nA
Ic=0; -Vgg=6V -IEBO ° 100 DA
=0 — = LT = o) _ typ. 0.1 pA
Ic 0; ~Vgg =6 V; TJ 100 °C IEBO It 2.5 WA
Base current ' BCY38| BCY39|BCY40| BCY54
— . _ > S 3 11.25 2 mA
Vep = 05 Ig = 150 mA I < 1| 14 9 12 mA
Base-emitter voltage
- . - _ typ. 1.5 1.5 1.4 1.4
[c=10mA; -Veg =1V =VBE  ° 191 1.9| 1.9| 1.9

Saturation voltages

typ. 580 460 440 440

-l =150 mA; ~Ig = 15mA  -VGCEsat & 17909 | 1100 | 1100 | 1100

D.C. current gain

-Ic=30mA; -Vgg =1V hpg typ. 20 30 35 35
' < - - - 100

> 10 10 15 12

-Ic=150mA;=VGE =1V hgg  typ. 13 19 23 23
< 30 50 | 120 70

-1 = 300 mA; -Vcg=6V1) h ~ - " 10 )
C »TYCE FE  typ. 10 15 18 18

1y Measured under pulsed conditions to prevent excessive dissipation.
J 723 0717
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BCY38 to 40

BCYS54
CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified
Collector capacitance at f = 0.5 MHz BCY38|BCY39|BCY40 | BCY54
1 . - typ. 60 60 60 60 pF
Ig=1le=0; -Vgp =6V Ce 27 150 | 150 | 150 | 150 pF
Transition frequency
R . B > 0.45 | 0.45 | 0.85 | 0.45 MHz
-lg = 1 mA; ~Vgg =6V T yp. 1.5 | 1.5 | 2.5 | 2.0 MHz
Feedback impedance at £=0.5MHz
_ . B typ. 100 110 140 130 @
“lg = 1mA; -Veg =6V IZrbl &7 950 | 250 | 250 | 250 @
Noise figure at f = 1 kHz
-Ic =500 pA; -Veg =2V typ. 8 8 8 8 dB
Rg = 500 &2 Fool™ 20| 20| 20| 20 aB
Small signal current gain at f=1kHz > 15 15 30 20
~Ic=10mA; -Vgg =6V hfe typ. 27 35 50 50
< 100 100 160 120
723 0718




BCY38 to 40
BCY54

8 Maximum allowable power dissipation versus N
P ambient, respectively case temperature I
tot g
(mw)
600
NG
AN »p
N .
,9 N v;;o
() /o <o) N ‘%
‘ c/"’hf ‘\‘L
N N
200 N
]
(0]
25 50 75 100 125 150 T (°C) 175
Measured under pulsed conditions N
A FE 5
A= hre ot 7 =25°C =
[~
PO -vee =6V I
Typical values 1 c=30mA—-
Seassl apn
i - 300mA]
1 ot -
-, e |
7 1
-
A
05
0
—100 -50 0 50 100 T(°C) 150

5.5.1966 | TENTATIVE DATA A



BCY381t040

80\!![ T IllIIDllllllI T TTr[r|ryrpry rr1oT T T |I|||I§
e =—6V g
hre cE=— g
T =25°C b
Typical values
60
40 ]
T,
- i
B
" Y )
// b, \\C\%O
gy A
8a
L
0||A L PN I I I I S T e L PR I I A I I S A 'Y L e n
7 2 5 10 20 50 100 200 Ic (mA) 1000
80v\vv T llll|l|l|lIIIl T TV T T 1 II'||~\I
S
. g =6V g
fe 7Ease=25°C
Typical values
60
— \\
\G(‘y{o
40 5%
,/" I
8,
W\Q
T e —— T
— —AY
20
O L 1 1 1 L it Ll LLLL J Lol L il 1 Il ] Ll 1 Lok I 1 il 1 L
1 2 5 10 20 50 100 200 Ic (mA) 1000




BCY38to40

BCYS54
TTT] <
[T11] %
—Q=70 %
15 In
-y Typical values
CEsat
(v)
1 P i
17
7, u Ly
Lowr ™| -
05 -
BCY 39,40,541-1=
30mA
BCY38 et
BC -30mA
0 BCY3940,54 1 T T 11717 o
%0 0 50 00 B0 G (°C) 200
T -
II 11 8
o
€ =10 S
15 s
Typical values
~VEsat
(v)
)
/50(\""\4
Tes
Lo
| |
L~ = ‘L‘LOWM
H—BCY38 == N =
05T =
BCY 39,40,54 =
CTBCY 38,39,40,54 30mA
1 T L] 1
oL N
0 0 50 100 B0 T (°C) 200
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EN)
08 (N)N- 09 0% 0z 0 08 (A)I%- 09 o oz 0

0 7 0
N
A
00! ool
[ |
0oe 00C
I
L 00€
00€
I 11 1
i
007 00%
il
P mem——— = 012/, >
uoJ3IpuO
o _W 00S 440-3n0 Uy % J03SISUDI] Y USYM 006
uoigpsado o woibas jouony
A uoiapsado aiqissiwsad Jo uo ww (W SUOI3IPUOD J9F}WIS-ISDG ~=n @vﬂ@ﬂh
og T 2 e 1 () uoipiado a)qissiuiiad Jo uoibey I yw)
= i) ENEE RN w o7 _ T 5
0 > 6€ A8 T EEEE RN I-
|
o | 8€ AJ8
S (&) 6665022 009 i 009
o 2]
e1]
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BCY381t040
BCYS4

08 (N3 N- 09 o 0z 0, 08 (A)3%- 09 oY 0z 9
! N I
I
00! 00!
00C 00¢
I
I
00¢ : 00¢
00% : 00%
UoI1pU0d  J 40O
00§ ~3N9 Ul SI JOISISUDJIY dY] UYM 00§
uos3ps3do’ Jo woibas 10uCILIPPY IT
orzossdo ngissiuiad jo_ uoiba T (vw) mﬁ@ﬁcﬁﬂﬁﬁ ww:%%ﬁ ; yw)
TTTTITT o} A__ﬁ__ UI
HHHH I- aam I I
%6 A08 0w >om
6765022 009 7765021 009

TENTATIVE DATA
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002 (Do) .\h 0s1 00! 0s 0 ol 002 (o) m. 0§l 00! 05 0 ol
£— o
/ /
Vs va
7 NIQN 4 NlON
.\ d \ /1
/
4 & V4
Ay 7 2 \lQN B P TQN
/ M A \.,,y d P
7 Q) A \\ Pa
9
- DI { \\ 7 % %y !
4 7 7 “ -y
SADANPAIL S LAY
] \Ame.\\
y 7
/ 1y, » ™
Nrﬁw 7 04)” = 7z
TR o i ol
) | @ £
nAO/ P4 4 $ p 4
r4
) A,ma 20l , ._mw« 20l
_
() * ()
117 I 0897 i 089;7_
6E ADE 8€ ADE
SE6C0ZL 0! 2665072 ¢Ol
,




BCY54

002 (o) :

ool

0s

N

l BCY381040

.0l

-0l

N
(€

AN

h N

QRN

—76

N

)
ON,
A

\

ol

S

7S A8

LY650ZL

00z (2.) I osi

00l

0s

4

-0l

N

AN

L0l

-0l

h N

N

4\

ol

7

z0l

(vr)

OQOHI

0%7 A28

0%6502L

¢0l

TENTATIVE DATA
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BCY38 to 40
BCY54
250
N
_IC §
'mA -Ig=
(mA) eL] : BCY 38
200 "7‘3{'".'4' TTTIIIIIT
1o Toms =25°C
14mA Typlcal values
0
150 Jee/2ma
111
==H 10mA
1
[ 8mA
100 HHH
16mA =
it
o 4mé
50HH
éj "mﬁ
0 T
(] 05 70 2 4 6 8 10
~Ve (V) ~Yee (V)
250 N
I 2
mA) a
(mA) Tp- BCY 39
200 hin v [TTTITITT
f2mA Tomp =25°C
J11T Typical values
: o
150 8mA
ags
17
6mAHH
700
» 4mA
505? " 2mA
0
(4] 05 1710 2 4 6 8 10
Ve (V) ~Veg (V)




BCY38 1040
BCY54
250 N
=
(mA) BCY 40 )
200 -Ig= TTITTITTTT
IlolmA % Tompb= 25°C
I Typical values
GmA
150 I
6mA
100 1 4mA
EE 2mA B
50t I
E L ImA
ol
0 05 0 2 4 8 10
e (V) ~Yee (V)
250 Ig=
I EEin
'mA)
‘ i BCY 54
200 10mA ITITTTITT
it Toms = 25°C
%‘,"’,"[ Typical values
150 - ‘7 :":1 F
6ma
11 =
5mA
HH
100 Gmd
o
H HH
] 2mA
M1 TTIT
50H AR
E 1mA
0 i e T
0 05 110 2 4 8 10
~Yee (V) ~Yee (V)
5.5.1966 TENTATIVE DATA '



BCY 38 8
[TTTTTTTIT g
_VCE =7V
| Tmp=25°C
60) 300
"I C —IC
(mA) By 7 (mA) <\4 e s
o o 4
40 200 4 o]
] pd -«\\5‘27 4 ”
] A Ly yAREV2
& 7 ‘V
# 7 —
7 P 7T 1
7 4 v ARV,
20Hf A : 100 4
A ¥
> yd 14 '1
4mP y.
L y4 4
HA7 %
[p<
o v)
[] 7 2 -Ig(mA) 3 [4] 0 -Ig (mA) 20
BCY 39 8
[TTTTITTT ~§
~leg=1V
Tomb =25°C
60 300
_I c _IC
7 )
(mA) & e (mA) Y 1K)
ENI'4 £ 4
40 200 L O
/ e
4 7 ,‘
A u 4
i 4
20 100 7
! L A L » y
4 ’ "
o 0
(] 1 2 -Ig (mA) 3 0 10 _IB (mA) 20




BCY381t040

BCY54
T BCY 40 3
[TTTTIT §
“VCE =]V
Tomp= 25°C
60 300
—I "Ic
(mA) T O‘, Ii ’C\j y “-““} » (’7'7/4/| 6\0*;1 4 “.\i? .
HH ptal
4O ; 200 7 oer]
4 4
] v p.d 4
L 7
. V. P
201 URNREEE 1004 4
V1A L
'
T v4 7
14 e
o¥Ll N 0
0 1 —Ig(mA) 2 0 5 10 -Ig(mA) 15
1 BCYS54 3
I TTTTTITT ‘é‘
"'VCE =1V
Tamp= 25°C
60 300
"I _IC
(mA) é’" S (mA) 5 A P
' —
40+ ] 200
T THHA T T 2
A X
A 74 p 4 A
I e T 1
» 7
A ) Lai
rl 4
20 10 T
Li n
4
L4 ! P4
o] ammi 0“’
0 1 -Ig(mA) 2 0 5 10 -Ig(mA) 15
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BCY38t0 40

BCY54
BCY 38 ey
[TITTT1T1] §
“'VCE'= 7V
Tamb=25°C
30 300
-IB _IC
(mA) (mA) S Ny
Ay § 9
20 200 A ‘(\01\;%
T va
A 4‘
! /
10 A 100 !
f 7
4
4
0 o 0 [ 1
0 1 =Vgg (V) 2 0 7 —VBE(V} 2
BCY 39 3
[TITTIT T S
~Vee =1V
Tomp =25°C
30 300
-IB -IC
(mA) (mA) IS \J
g X
20 200 . ;f
A - -
<Y 2
yi
yd !
10 100
7
y, I
4 ¥ y,
NV AN
AV,
0 0
0 1 —Vge(V) 2 0 7 ~Vge (V) 2




BCY38 to 40
BCYS54
as T T BCY40
. T NEnusiSEERENEEEEREE NN £
EEEN nunES 0 =Yg =1V 30
EEamSEASEsSusuE | Tomp =25°C
% meEREARERS % s H
-Ig S amaamssSEER -1 TR T =
(mA) NEEEREENEEEEN O AT T s T A R
nm SESEEEENS NS i :}:::’Z NEREAE i u
201 _%_ZZ T 20 HH EEMEE H EEEN ((‘O:f
] /o :? A
NN u &,ZZ ur.a
10 o 100 % A
2 EEENNEEEEN EEBARY SEVARERN
- || _z_ .

A ] SRuw VA SEENE RN SR
g 1 Ak _”T'JE:I JF THL—IT“

0 0 P

0 7 “VBE(V) 2 0 ' 7 —VBE(V) 2

5
<
(34
o

]

[
11
[
[

I

1

|

|

1
REE
EEmEN
]
|
1 ;;
—
boed
S¥6502L
i
1

5 HH 300

T
T
|

-Ig &
(mA) s T (ma)

=
|
|
|
min
|
i
&y ot

10 200FHH o

=

5 100 ]

AN

AN

0 1 Ve (V) 2 0 1 Ve (v) 2
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BCY38to 40
BCY54
25 N
s TBCY38)
-VCESaf &
v =10
2 Bt
- Typical values
‘\J
/\?_
15 /&4 in
ri
oC
! I a"ff
I I 255
05
HH | = T
ERENEE R AEEE N IR EaEaEss
AT
20 40 60 80 100 120 Ic(mA)140
T Y38
] NN T <
W
ESSSsels %
IB_ . ( .(') A
Typical vallt.'leE &'\//
AEEEEN
_.____:Fr‘—{r
HHE AP AP
06 HHH - T
O EERSE NN RRE T 4
T i T ’;GOC
nE n W o'oc Z48
04 -
02fH 5 e
ews= EEEEERRE AN mREE
0 | H FEEEH
0 20 100 120 Ic(mA) 140




BCY38t0 40

BCY54
l N
b 1 BCY39Y
—Veesa A g
o
v) grf= 0
08 T";pical values
.Job
06 4\60,
254
04 f‘:a'oc
02 & =
00 20 40 60 80 100 120 Ic(mA) 140
1 — 1N
m BCV39)3
—VBEsat H
(v) -0
8 gpical values
\‘)Q°GEE
06 Ty
04 aEaCHas
./AC°E'4Z
02 | . B ‘d !
00 20 40 60 80 100 120 Io(mA) 140

5.5.1966 TENTATIVE DATA O



BCY38 to 40

BCY54
gEEaERE F BCYAOTTTTE
~ EEEEEEE L BCYS&H A2
l/C'.‘.‘E'sa 3 C=10 H 2
(v)HTET 8 TG
T Typical values \‘)0
15 . Ve
o, =
7 P 3‘?4' 7 |
A5
y e
05
L
=
!
= !
e | -
5 o
0 50 100 150 200 250 Ic (mA) 300
2 .
1: Hj] BCY4Oy
~Vogiar Ic_., Bﬁ!ﬁl; §
(V) Ip T 9]
Typical values . ,/‘\(90 7
15 )24
n
I W
7 n P /;J‘}o\' C A
b A
APz
05 = T
i = 8
[ [ =
] =
% 50 100 0 300 250 T (mA) 300
C
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IBCZ11

SILICON MEDIUM FREQUENCY TRANSISTOR of the p-n-p alloy type
in all-glass construction with external metal can for use
in audio amplifiers and for general industrial applica-
tions where improved frequency performance and current
gain are required

TRANSISTOR ALLIE AU SILICIUM POUR FREQUENCES MOYENNES du type
p-n-p en construction tout verre avec enveloppe métallique
pour l'utilisation dans les amplificateurs B.F. et pour
les applications geéneérales industrielles qui requierent
des propriétés améliorées par rapport a la fréquence et
1'amplification de courant

Legierter p-n-p-SILIZIUMTRANSISTOR fiir mittlere Frequenzen
in Allglastechnik mit Metallumhiillung zur Verwendung in
NF-Verstiarkern und fir allgemeine industrielle Anwen-
dungen, wo bessere Eigenschaften in Bezug auf Frequenz
und Stromverstirkung erwlinscht sind

Limting values (Absolute max. values)
Caractéristiques limites (Valeurs max. absolues)
Grenzdaten (Absolute Maximalwerte)
-Vgp = max. 25
-VcBuM max. 25
-Vog = max. 25
~VogM = max. 25
-Vgg = max. 20
-Vgpy = max. 20
~-Ic = max. 50 mA
-Igy = max. 50 mA
-IB = max. 15 mA
-Igy = max. 15 mA
{ see page G

"

a < s <s <49

Pe voir page G

siehe Seite G

service continu max. 150 °C

Dauerbetrieb

Storage temperature

Température d'emmagasinage = -55°C/+150°C
Lagerungstemperatur

{continuous operation
T

722 0999 1o
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BCZ13
BCZ14

SILICON A.F. TRANSISTORS

P-N-P silicon alloy transistors in a subminiature metal envelope for a.f. ap-
plications.

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) -VcBo max. 20 V
Collector ~emitter voltage (Rgg < 100 k2) -VCER max. 20 V
Emitter -base voltage (open collector) -VEBO max. 20 V
Current
Collector current -Ic max. 10 mA
Power dissipation
Total power dissipation up to Ty = 50 °c Piot max. 85 mW
Temperatures
Storage temperature TStg max. 125 °C
Junction temperature T max. 150 °C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 1.2 °Cc/mw
MECHANICAL DATA Dimensions in mm
max 4 37
C
C . ™ ( ® ' '] E
Sl
B § NS
E 40 3
43

15.3.e9

The red dot indicates the collector

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134. 773 0713

1.1.1966 1



BCZ13

BCZ14
CHARACTERISTICS Tamp = 25 OC unless otherwise specified
Collector cut-off current
Ig = 0; -Vgp =12V ‘ ~IcBO < 0.01 upA
Ig=0; -Vgp =12 V; Tj =100 °C -IcBo < 0.5 uA

Emitter cut-off current

I = 0; -Vgg=12V -IgBO < 0.01 puA
= P - . = o -—

Base current

typ. 340 uA

= 10 mA; - = -

Base-emitter voltage

typ. 520 mV

= 0. A; - =2 -
Ig = 0.1 mA; -Vgp =2V VBE < 610 mV
= .- - _ typ. 710 mV
IE 10 mA; VCB 2V ‘ VBE - 850 mV
Saturation voltage
-Ig =10 mA; -Ig=1.1 mA -VCEsat < 0.25 V
Collector capacitance
=T = _ typ. 25 PpF
Ig=1g=0; -Veg=6V C. e 40 pF

Transition frequency

1 > 0.5 MHz
1.5

=1mA; -Vgg=6V fr typ. MHz

E
Noise figure at f = 1 kHz

Ig = 0.5 mA; =V = 2 V; Rg = 500 2 F typ. 5 dB

Small signal current gain

i -_ ) typ. 25
Ig = 1mA; -Veg=2V Kz13 hte 15 to 40
typ. 55
BCZ14  hgo Y0 10 90

7Z3 0714




BDY10
BDY 11

SILICON DIFFUSED POWER TRANSISTORS

N-P-N transistors in a TO-3 metal envelope with the collector connected to the
case. The BDY10 and BDY11 are primarily intended for high and medium power
audio frequency applications. Moreover they are extremely suitable for d.c.
converters and solenoid drivers. These electrically robust transistors are, to
a very high degree, free of second breakdown.

QUICK REFERENCE DATA .

BDY 10 | BDY1l1

Collector -base voltage (open emitter) VcBo max. 50 | 100 V
Collector -emitter voltage (open base) Vecpo max. 40 70V
Collector current (peak value) . Icm max. 4 A
Total power dissipation up to Tympp = 25 °c Prot max. 125 W
Junction temperature T, max. 175 °c

]

D.C. current gain at Tj =25 °C

IC =2 A; VcE = 2V hpg 10 to 50
Cut-off frequency
IC =0.2A;Vgg=5V fhie typ. 10 kHz
MECHANICAL DATA Dimensions in mm
TO-3
Collector connected to case
301
- max 395 o
r max 20.3 g
max4.2 N | xF
o | 18
;:;L( P i o.}
Q
x
o
21aj E
14 12lajc
A

Mounting accessories can be supplied under type number 56201.
7723 0748

5.5.1966 1



BDY10
BDY11

RATINGS (Limiting values) 1)

Voltages BDY10 | BDY11

Collector -base voltage (open emitter) VcBo max: 50 | 100 V
Collector -emitter voltage (open base) VCEO max. 40 70 'V
Collector -emitter voltage with Vgg = 0 VCES max. 50 | 100 V
Emitter -base voltage (open collector) VEBO max. S 5 V
Currents

Collector current (d.c.) Ic max. A
Collector current (peak value) Iem max. 4

Power dissipation

Total power dissipation up to Tamp = 25 °c Prot max. 125 w
Temperatures
Storage temperature . Tstg -55to+175 ©°C

Junction temperature Tj max. 175 °C

THERMAL RESISTANCE

From junction to ambient. in free air Rip j-a = 40 °c/wW
From junction to mounting base Rth j-mb = 1 °c/w
From mounting base to heatsink Rthmb-h = 0.2 °c/w

From mounting base to heatsink
with lead washer and mica washer
(Type number 56201) Rth mb-h = 0.5 °c/w

1y Limiting values according to the Absolute Maximum System as defined in

. 1IEC publication 134.
773 0749




BDY10

BDY 11
CHARACTERISTICS Tj = 25 9C unless otherwise specified
Collector cut-off current
- typ. 10 MA
= Q; = BD
Ig=0; Vgg =50 V., Y10 IcBO - 300 pA
oA, B ' typ. 4.5 pA
IE =0; Vgg= 100 V BDY11 IcBO s 300 pA
-n- - . _ o typ. 2 mA
Ig = 0; Vep = VeBOmax 3 Tj =175 °C Iceo < 30 mA
VEB = 05 VCB = VCBOmax Ices < L mA

Emitter cut-off current

A _ typ. 0.5 nA
IC—O,VEB—SV IgBO z L mA
typ. 65 uA

_ . = . = o
Ig=0; Vgg=5V; Tj =175 °C 150):%6) < 30 mA

Base-emitter voltage

IC=0.2 A;VCEZZV VBE < 1.5 V
= . - typ. 1.2V
Ic= 2A;Vgg=2V VBE - 3 v

Saturation voltage

Ic=2A;Ig=0.4 A Vegsat < 0.7V

Emitter -base floating voltage

Ig = 0; Vg = Vepomax 5 Tj = 150 °C VEBfl < 1 v

7743 0750

5.5.1966 3



BDY10
BDY11

CHARACTERISTICS (continued)

D.C. current gain

Tj = 25 °C unless otherwise specified

> 20
=0.2A; Vog=2V h
e CE FE typ- 100
- . - typ. 25
I~r= 2A;Vogp=2V h
C CE FE 10 to 50
Ic= 4A;Vop=2V hpg typ. 10 1
Collector capacitance at f = 1 MHz
B B _ typ. 350 pF
Ig=1.=0; V=20V
E e CB Ce < 500 pF
Transition frequency
[=0.2A; Vog=5V fp > 1 MHz
Cut -off frequency
6 kHz
Ic=0.2A; Veg=5V -
C CE thfe typ. 10 kHz
Switching times
Io=2A;1Ig= -IgMm = 200 mA
Delay time tq typ. 0.25 wus
Rise time t, typ. 4 us
Storage time tg typ. 1.5 wus
Fall time te typ. 3 wus
Test circuit:
950.0,
1000,
C A'A'AVA'A'AVA
+40V J J J :
J" gz as as oscilloscope
82 Qs as
- 53 3 s
o 7205910
= (e} o
-4.3V 20V
Pulse generator: Oscilloscope:
Pulse duration t = 15 us Rise time ty < 10 ms
Duty cycle 6 = 0.015 Input impedance = 50 @
Rise time ty < 10 ns ¢

1)y Measured under pulsed conditions to avoid excessive dissipation.

Pulse duration t = 100 ms; duty cycle § < 0.02

773 0751




BDY10

BDY 11
Io typical values } I‘(\P ’% [‘("ﬂﬂ - §
() =297 Iy et g
3 Y9 200 mA "
A ~
40V 4 - M
40V 4 ¥
4 ?‘
P 3
/ » 100 mA _|
2 Il Vl =
Yy 4 —
4
// , 1 o 50mA
4 yd — =
Y,
y
7 i 20mA
( .
v.d
00 200 400 600 800 Vpg(mV) 1000
4 .
;q% ’ Veg=2V 8
Ic o) T =25°C S
(A) N
/ »
N
? g
8
2 e
] oﬂoﬂe A
Pk
1 / a8
7 »
y. Ed
0 : asi
0 05 1 15 2 25 getV) 3
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BDY10
BDY11
Pt ot Max allowable power dissipation §
versus ambient temperature Q
w) g
150 ®
100
50 S
N2
YhN
N
N
0
0 50 100 750 200 Tomp (°C) 250
21I|I T lllllIlVCE=5V T T ryryrgry T T T lllllg
. 0, o
fr T =25° g
b
1.5 typ g
= T e
N
\‘Q
N
7 R
N
N
\\
0.5 N
N
04:1: A |4|x|||2||vll 1 |||||13Lnnn A L!llll|4
10 2 5 10 2 5 10 2 Ic (mA) 10




BDY10

BDY 11
200 T T T T T TTrTrT typl’cal Vazues T Ty T L T 1 T TIT]T T'S
Vop = 2V 2
hre Tj =25°C =
150
BDY11 -
| I AN
1 T AN
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100 ¥
\‘
N
\‘\
Ny
50
N
SO
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OILll . A 1IIII|2I1|| A 1 I|IIL|3LIDI 1 1 Ll ll[“
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BDY10

BDY 11
typical values N
hre Veg=2V %
Q
150 n
&
B3
/] — -
00 - 1(;;300,,,4_
- —— 500/77.4
50
L=t T L1741
¥
1 241
4]
il
-50 0 50 100 T; (°C) 150
typical values N
Ic =200mA 3
VCE =5V =
150 £ —1kHz
o0 BOy77-
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2
50
-7 0 50 100 T; (°C) 150
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| BF 115

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in TO-72 metal case with insulated electrodes and a shield
lead connected to the case. It is meant for a.m. and f.m. application, prima-
rily for use in car radios.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VcBo max. 50 V
Collector -emitter voltage (open base) Vecgo max. 30 V
Collector current (peak value) Icum max. 30 mA
Total dissipation up to Tgmp = 45 OC Peot max. 145 mW
Junction temperature T; max. 175 ©C

J
Transition frequency

Ic =1 mA; VCE =10V fpr typ. 230 MHz

Noise figure

Ic =1 mA; Vg =10 V

f= 1MHz; Gg=3.3mQ"! F typ. 1.2 dB

=100 MHz; Gg = 10 mQ~1 . F typ. 3.6 dB
MECHANICAL DATA Dimensions in mm
TO-72

insulated electrodes

max(048

——]

S & _: . ‘==|
’g‘ max 5.33 | min 127

- 7205336
S=Shield lead connected to case

773 0355
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BF115 "

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) VCBO max. 50V
Collector -emitter voltage (open base)

(See also page C) VCEO max. 30 V
Emitter -base voltage (open collector) VEBO max. 5
Currents
Collector current (d.c.) o max. 30 mA
Collector current (peak value) IcMm max. 30 mA
Base current (d.c.) Iz max. 1 mA
Base current (peak value) IBM max. 1 mA

Power dissipation

Total power dissipation up to Tamp =45 9C Ptot max. 145 mW

Temperatures

Storage temperature Tstg -55to +175 °C

Junction temperature T; max. 175 ©°C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.9 °C/mW

1) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134. 273 0356




| BF115

CHARACTERISTICS ) Tj = 25 OC unless otherwise specified
Base emitter voltage !)
Ic= 1mA; Vg =10V Vg 0.65t00.74 V
IC=20mA; Vecg = 2V VBE < 1.1 V

.Feedback capacitance at f = 0.45 MHz

Ic= lmA; Vcg =10V —Cre typ. 0.65 pF

D.C. current gain

Ic= 1mA; Vcg =10V hFE 45 to 165

Ic =20 mA: Vgg = 2V hFE > 40
Transition frequency

Ic= lmA; Vo =10V fr typ. 230 MHz

Noise figure at ICc = 1 mA; Vgg = 10V

f=0.2 MHz; Gg = 3.3 mQ~1 F typ. 1.2 dB

f= 1 MHz; Gg= 20 mQ-1 F typ. 3.5 dB

f= 1 MHz; Gg = 3.3 mQ~! F typ. 1.2 dB

f =100 MHz; Gg = 10 mQ~1 F typ. 3.6 dB
Conversion noise figure at Ic = 1 mA; Vog =10 V

£=0.2 MHz; Gg = 2mQ-l Fe typ. 2.5 dB

f= 1MHz; Gg= 2mQ~l F. typ. 2.5 dB

NOTE

All small signal quantities have been measured with a length of leads between
the bottom of the transistor and the measuring-jig of 3 mm.

1) VBE decreases with about 1.7 mV/OC at increasing temperature.
‘ 773 0357

T
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BF115

CHARACTERISTICS (continued) Tj =25 0C

y parameters at f = 0.45 MHz (common emitter)
Ic =1mA; Vcg =10V

Input conductance gie typ. 0.4 mQ-l
Input capacitance Cie typ. 25 pF
Feedback admittance |yre| typ. 1.8 wp@7l°
Phase angle of feedback admittance @re typ. 270°
Transfer admittance ,yfel typ. 35 mQ-!
Phase angle of transfer admittance Pre typ. 0

Output conductance goe typ. 4 pn-l
Output capacitance Coe typ. 1.4 pF

y parameters at f = 100 MHz (common base)

Input conductance gib typ. 33 mQ-l
Input capacitance -Cib typ. 6 pF
Feedback admittance lyrp|  typ. 0.22 m@-l
Phase angle of feedback admittance Prb typ. 2739
Transfer admittance |veb|  typ. 33 mQ-l
Phase angle of transfer admittance @b typ. 1500
Output conductance gob typ. 10 po-l
Output capacitance Cob typ. 1.5 pF
NOTE

All small signal quantities have been measured with a length of leads between
the bottom of the transistor and the measuring-jig of 3 mm.

7Z3 0358
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IBF167

SILICON PLANAR TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with a very low feedback capaci-
tance. This transistor is intended for use in forward gain control stages in video

intermediate frequency amplifiers of television receivers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VCcBO
Collector -emitter voltage (open base) VCcEO
Collector current (d.c.) : Ic
Total power dissipation up to Ty p = 45 °c Prot
Junction temperature T.

]
Transition frequency

Ic =4 mA; Vo =10V fr
Feedback capacitance at f = 10.7 MHz

Ic=1mA; Vg =10V -Cre
Max. unilateralised power gain

Ic =4 mA; Vogg =10 V; £ =35 MHz GuM
Gain control range AGer

max. 40
max. 30
max. 25
max. 130
max. 175
typ. 350
typ. 0.15
typ. 42
typ. 60

mA

mW

oc

MHz

pF

dB
dB

MECHANICAL DATA

max048

TO-72

o
r=|
max 5.33 | min 127

7205336

S=Shield lead connected to case

Dimensions in mm

723 0402
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RATINGS (Limiting values) 1)
Voltages
Collector -base voltage (open emitter)

Collector -emitter voltage (open base)
(See also page B)

Emitter -base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Ty = 45 °c

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VcBO

Vceo
VEBO

Icm

Pot

Tstg

Rth j-a

max. 40
max. 30
max. 4
max. 25
max. 25
max. 130
-65 to +175
max. 175

1.0

mA
mA

mW

°c
o°C

oC/mw

Ly Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.

773 0032




| BF167

CHARACTERISTICS Tamb = 25 OC unless otherwise specified
Base current '
_ . _ typ. 70 uA

Ic =4 mA; VCg =10V Ig < 150 uA
Base-emitter voltage

Ic=4mA; Veg =10V VBE typ. 700 mVv 1)
Feedback capacitance at f = 10.7 MHz

Ic=1mA; Vgg=10V ~Cre typ. 150 fF 2)
Transition frequency

I[c=4mA; Vg =10V fr typ. 350 MHz
Noise figure at f = 35 MHz

Ic =4 mA; Vgg = 10 V; Gg = 10 m@ ™! F typ. 3 dB

y parameters at f = 35 MHz
IC=4I'I1A; VCE= 10V

Input conductance 8ie typ. 4.8

Input capacitance Cie typ. 45
Feedback admittance |Yre| typ. 37

Phase angle of feedback admittance Pre typ. 268°
Transfer admittance |Yfe| typ. 95 mQ~L
Phase angle of transfer admittance Pse typ. 337°

Output conductance Soe typ. 30 w1
Output capacitance Coe typ. 1.2 pF

Maximum unilateralised power gain

2
Gum = el
UM g 8ie 8oe
Ic =4 mA; Vgg =10 V; f =35 MHz GuMm typ. 42 dB

Ly VpE decreases with about 1.7 mV/OC at increasing temperature

2) 1 fF = 1 femtofarad = 10715 . 773 0033

10 1N 10RR TENTATIVE DATA 3
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APPLICATION INFORMATION

First stage of an intermediate frequency amplifier with a BF167 transistor.
(Basic circuit with voltage gain control).

Transducer gain

output power in load R1,

Gtr = available power from source with Rg
Ic = 4mA; £=35MHz Gtr typ. 26 dB
Gain control range AG¢r typ. 60 dB
10pF
pF
g 33pF
4 5
x 8
S g
BZpT m:'
" © 1204297
-6, 7+
Vage 25V
. Gtr
$ - (dB)
< —
2 ™~ o 20
p=]
S N
R
-
N
<
N 0
N
\
£ =35MEz \
Tamb =25°C
\
20
A
AN
N
N
N
- 40
10 ~Vage (V) 8 6 4 2 0
7Z3 0034
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IBF173

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with a very low feedback capaci-
tance. This transistor is intended for use invideo intermediate frequency ampli-
fiers, in particular for the output stages.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) Vecgo max. 40 V
Collector -emitter voltage (open base) Vcgo max. 25 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 45 oC Prot max. 260 mW
Junction temperature Ty max. 175 ©C

Transition frequency

I[c=5mA; Vgg =10V fT typ. 550 MHz
Feedback capacitance at f = 10.7 MHz
Ic=1mA; VCE =10V -Cre typ. 0.23 pF
Max. unilateralised power gain
Ic =7 mA; Vcg =10 V; £ =35 MHz GuMm typ. 42.5 dB
Output voltage in the circuit of page 4 Vo typ. 7.7 V
12.5

MECHANICAL DATA

Dimensions in mm

3.2
- 1

_-___;;__
~
9

[(o]
TO-72 {
'_\6
max048
2
_
% g | %F
o) " |max 5.33 | min 127
7205336
S=Shield lead connected to case
773 0414 Cooling fin 56263

4.4.1966 | TENTATIVE DATA | 1
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RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) VcBO max. 40 Vv
Collector -emitter voltage (open base)

(See also page A) VCcEO max. 25V
Emitter -base voltage (open collector) VEBO max. 4V
Currents
Collector current (d.c.) ifg) max. 25 mA
Collector current (peak value) IcMm © max. 25 mA

Power dissipation

Total power dissipation up to Tymp = 45 OC

with cooling fin No. 56263 2) Prot max. 260 mW
Temperatures

Storage temperature Tstg -65to+175 ©C
Junction temperature T; max. 175 ©C

THERMAL RESISTANCE
From junction to ambient in free air Rthj-a = 0.65 ©°C/mw

From junction to ambient with cooling
fin No. 56263 Rthj-a = 0.5 °C/mw

l) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.

2) Peak power dissipation see page A. 773 0196




l BF173

CHARACTERISTICS

Base current

Tamp = 25 °C unless otherwise specified

= . St typ. 80 uHA

Ic=7mA; Vcg =10V Iz < 185 uA

Base-emitter voltage
B ] _ typ. 740 mV 1)

1. =7 mA; =10V v

c =7 mAs VCE BE 2 900 mV
Feedback capacitance at f = 10.7 MHz

Ic =1mA; VCE =10V ~Cre typ. 230 fF 2)
Transition frequency

Ic =5mA; Vegg =10V fr typ. 550 MHz
y parameters at f = 35 MHz

I =7mA; Vg =10V

Input conductance Zie typ. 4.5 mQ -1

Input capacitance Cie typ. 45

Feedback admittance [Yrel typ. 55

Phase angle of feedback admittance D re typ. 266°

Transfer admittance [Vte| typ. 145 m@ 1

Phase angle of transfer admittance P e typ. 3380

Output conductance goe typ. 65 uQ-l

Output capacitance Coe typ. 2.1 pF
Maximum unilateralised power gain

2
GUM - lYfel
4 gie 8oe

Ic =7 mA; Vg = 10 V; f = 35 MHz GuMm  typ.-42.5 dB
1y Vpg decreases with about 1.7 mV/0C at increasing temperature
2 = =10-15

)1 fF = 1 femtofarad = 10 F 273 0197

1.1.1966 TENTATIVE DATA 8



BF173

APPLICATION INFORMATION

Output stage of an intermediate frequency amplifier with a BF173.transistor.

Output voltage of the i.f. output stage

Voltage across the detector load RL, = 2.7 k2
for 30% synchronisation pulse compression

> 6 V
=38.9 MHz; Ig = 7. A; Vg =16.6 V A%
38.9 z; I¢ 2 m CE = 16 0 typ. 7.7 V
Transducer gain
_ output power in load Ry,
Gir = —— .
available power from source with Rg
f=36.4 MHz; I» =7.2mA; Vogg =16.6 V Ger typ. 26 dB
Tuning frequency for all tuned circuits is 37 MHz
120pF : il 0
=— 2 BF173 2.2pF 0A90 “ VO
g IS s 3
5 s LJ_ of o3 & qzsxqg ,::% sl w LSS
P s &8 22 22 == 1 —- - s
£ : a]— HEE EZ-]- SZRC FCST =T o5
¢ R o]
ot L
QZOV =
7205404 -
For further information please refer to
application information bulletin AI249
773 0415
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IBF180

SILICON PLANAR TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a
shield lead connected to the case. The BF180 is primarily intended for appli-
cation in a forward gain controlled pre-amplifier in u.h.f. and integrated tele-
vision tuners.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VcBo max. 30 V
Collector -emitter voltage (open base) VcEo max. 20 V
Collector current (d.c.) Ic max. 20 mA
Total power dissipation up to Tymp = 25 °c Piot max. 150 mW
Junction temperature T, max. 175 °C

]
Transition frequency

IC =2mA; Veg = 10V fr typ. 675 MHz

Feedback capacitance at f = 10.7 MHz

Ic=1mA; Vegp =10V -Cre typ. 280 fF
Max. unilateralised power gain
—Ig = 2 mA; Vg = 10 V; £ = 200 MHz Gum typ. 24 dB
—IE =2 mA; Vg = 10 V; £ = 900 MHz Gum typ. 12 dB
Noise figure at optimum source admittance
-1g = 2 mA; Vg = 10 V3 £ = 200 MHz F typ. 2.5 dB
-1g = 2 mA; Veg = 10 V; £ = 800 MHz F typ. 5.7 dB
MECHANICAL DATA Dimensions in mm
TO-72 max048
==
%F
7205337

S=Shield lead connected to case 773 0725

6.6.1966 | TENTATIVE DATA 1



BF180”

RATINGS (Limiting values) ]')

Voltages

Collector -base voltage (open emitter) Veso max. 30 VvV
Collector -emitter voltage (open base) VcEro max. 20 V
Emitter -base voltage (open collector) VEBO max. 3V
Currents

Collector current (d.c.) IC max. 20 mA
Collector current (peak value) Iom max. 20 mA
Power dissipation

Total power dissipation up to Tamp = 25 °C Piot max. 150 mW
Temperatures

Storage temperature stg -65 to +175 °C
Junction temperature Tj max. 175 ©°C
THERMAL RESISTANCE

From junction to ambient in free air Rih j-a = 1 °C/mW

1) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134. 723 0726

2 FOR FURTHER INFORMATION REFER TO THE SUPPLEMENT



| BF181

SILICON PLANAR TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a
shield lead connected to the case. The BF181 is primarily intended for appli-
cation as self-oscillating mixer in the u.h.f. band.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) Vero max. 30 V
Collector -emitter voltage (open base) VerO max. 20 V
Collector current (d.c.) IC max. 20 mA
Total power dissipation up to Tymp = 25 oc Prot max. 150 mW
Junction temperature T, max. 175 ©C

J
Transition frequency

Ic=2mA; Vg =10V fp typ. 600 MHz
Feedback capacitance at f = 10.7 MHz
Ic=1mA; Ve =10V -Cre typ. 280 fF
Max. unilateralised power gain
-Ig = 2 mA; Vgg = 10 V; £ = 900 MHz Gum typ. 11 dB
Noise figure at optimum source admittance
-Ig = 2 mA; Vgg = 10 V; £ = 900 MHz F typ. 6.8 dB
MECHANICAL DATA Dimensions in mm
TO-72
max048

]
-~ |max5.33 | mini12.7
7205337

S=Shield lead connected to case

773 0727

6.6.1966 TENTATIVE DATA 1
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RATINGS (Limiting values) 1)

Voltages

Collector -base voltage (open emitter) Vceo max. 30 VvV
Collector -emitter voltage (open base) VcEo max. 20V
Emitter -base voltage (open collector) VEBO max. 3V
Currents

Collector current (d.c.) IC max. 20 mA
Collector current (peak value) Iom max. 20 mA

Power dissipation

Total power dissipation up to Tgmp = 25 °c Peot max. 150 mW
Temperatures

Storage tempcrature T -65 to +175 ©C
Junction temperature T]. max. 175 ©C
THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 1 9C/mw

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134. 723 0726

2 FOR FURTHER INFORMATION REFER TO THE SUPPLEMENT



| BF184

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in TO-72 metal case with insulated electrodes and a shield
lead connected to the case. The BF184 is intended for a.m. and f.m. applica-
tion, primarily for i.f. amplifiers and gain controlled a.m. input stages of
mains fed receivers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VCcBO max. 30 V
Collector -emitter voltage (open base) VCEO max. 20 V
Collector current (d.c.) Ic max. 30 mA
Total power dissipation up to Tamp = 45 °C Prot max. 145 mW
Junction temperature Ty max. 175 ©C

D.C. current gain at Tj =25°C

[c=1mA; VCcg =10V hgpg typ. 115
Transition frequency
Ic=1mA; Vcg =10V fr typ. 300 MHz
MECHANICAL DATA Dimensions in mm
TO-72
Insulated electrodes
©
3
]
_ ]
‘& E
Q
N =]
g -
~ |max 5.33 | min 127
7205078

S=Shield lead connected to case

723 0271

2.2.1966 TENTATIVE DATA
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RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) VecBo max. 30 Vv
Collector -emitter voltage (open base)

(See also sheet B) VcEo max. 20 V
Emitter -base voltage (open collector) VEBO max. 5 V
Currents
Collector current (d.c.) Ic max. 30 mA
Collector current {peak value) Icm max. 30 mA
Power dissipation
Total power dissipation up to Tamp = 45 °C Pyoe max. 145 mW
Temperatures
Storage temperature Tstg -65to +175 ©°C
Junction temperature Tj max. 175 °C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.9 °C/mw
CHARACTERISTICS Tj =25 OC unless otherwise specified
Base -emitter voltage 2)

Ic=1mA; VCE =10V VBE 0.65t00.74 V
Feedback capacitance at f = 0.45 MHz

Ic=1mA; VCE=10V ~Cre typ. 0.65 pF
D.C. current gain

Ic=1mA; Veg = 10V hpg typ7'5 to Zig
Transition frequency

Ic=1mA; Vg =10V fr typ. 300 MHz
Conversion noise figure at f = 1 MHz

Ic=1mA; Vgg = 10 V; Gg = 2 mQ~1 F. typ. 3.5 dB

l) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.
2) VBE decreases with about 1.7 mV/°C at increasing temperature. 7Z3 0272

N



BF184

. CHARACTERISTICS (continued) Ty = 25 OC unless otherwise /épecified

Ic=1mA; VCE =10V

Input conductance

Input capacitance

Feedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Output conductance

Qutput capacitance

y parameters at {
Ic=1mA; Vcg =10V

1

Input conductance
Input capacitance
Feedback admittance
Phase angle of feedback admittance
Transfer admittance
Phase angle of transfer admittance
Output conductance
Qutput capacitance

y parameters at f = 35 MHz (common emitter)
IC=1mA;VCE=10V
Input conductance
Input capacitance
Feedback admittance
Phase angle of feedback admittance
Transfer admittance
Phase angle of transfer admittance
QOutput conductance

QOutput capacitance

y parameters at f = 0.45 MHz (common emitter)

10.7 MHz (common emitter)

gie
ie
I Yrel
Pre
l Yie I
Pie
8oe

oe

8ie

| Vre|
Pre
|Vte|
Pte

8oe

gie

[Vre|
Pre
| Vtel
Pte

goe

Coe

typ.
typ.
typ.
typ.
typ.
typ.
typ.
typ.

typ.-
typ.
typ.
typ.
typ.
typ.
typ.
typ.

typ.
typ.
typ.
typ.
typ.
typ.
typ.
typ.

0.3 mQ-l

25 pF
1.5 we-!
2700

0.45 me~!
25 pF
38 w1
2700
35 mo-l
3559
5.5 uQ"l
1.6 pF

0.85 mu-!
19 pF
125 uQ-1

2700

35 mo~!
3459

6 un~1

1.6 pF
773 0273

R
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l BF185

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in TO-72 metal case with insulated electrodes and a shield
lead connected to the case. The BF185 is intended for low noise a.m. and f.m.
application, primarily for use as preamplifier or mixer-oscillator in port-

able receivers and car radios.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VCBO
Collector -emitter voltage (open base) VCEO
Collector current (d.c.) Ic

Total power dissipation up to Tamb = 45 °C  Piot
Junction temperature Tj
D.C. current gain at Tj = 25 oc

Ic=1mA; VCg =10V hpg
Transition frequency

Ic=1mA; Vg =10V fT
Noise figure at f = 100 MHz

Ic=1mA; VCE = 10 V; Gs = 10 mQ~1 F
Conversion noise figure

Ic = 1mA; VCE = 10V
f=1MHz; Gg = 2 mQ2~1 F.

max.
max.
max.
max.

max.

typ.

typ.

typ.

typ.

30

20

30

145

175

67

220

3.6

2.5

mA
mW
°c

MHz

dB

MECHANICAL DATA

TO-72
Insulated electrodes

Dimensions in mm

488

max

max 5.33

min 127

LH 1] max0.48

S=Shield lead connected to case

7205078’

773 0274
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BF185 "

RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) VCcBO max. 30 V
Collector-emitter voltage (open base)

(See also sheet B) VCEO max. 20 V
Emitter -base voltage (open collector) VEBO max. 5V
Currents
Collector current (d.c.) Ic max. 30 mA
Collector current (peak value) Icm max. 30 mA
Power dissipation
Total power dissipation up to Tamp = 45 °C Prot max. 145 mW
Temperatures
Storage temperature Tstg -65to +175 °C
Junction temperature Tj 175 ©cC

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.9 9C/mW
CHARACTEFRISTICS Tj =25 OC unless otherwise specified
Base-emitter voltage 2y

Ic=1mA; Vcg =10V VBE 0.65t00.74 V
Feedback capacitance at f = 0.45 MHz

Ic=1mA; VCg =10V -Cre typ. 0.65 pF
D.C. current gain

34 to 140
=1 . =

Transition frequency

Ic=1mA; Vcg =10V fr typ. 220 MHz

l) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.

2) VBE decreases with about 1.7 mV/°C at increasing temperature. 7Z3 0275




CHARACTERISTICS (continued) TJ- = 25 OC unless otherwise specified
Noise figure )
Ic=1mA; Veg = 10V

f =1 MHz; Gg = 20 mQ~1 F typ. 8.5 dB
= 100 MHz; Gg = 10 m@ ™! F typ. &@ dB
Conversion noise figure at Ic = 1 mA; Vgg = 10V . d
f=0.2 MHz; Gg = 2 mQ-1 Fe typ. 4.5 B
f= 1MHz; Gg = 2mQ~! Fe typ. 2.5 dB
y parameters at f = 0.45 MHz (common emitter)
Ic=1mA; Vcg =10V
Input conductance 8ie typ. 6.4 mQ~l
Input capacitance Cie typ.- 25 pF
Feedback admittance ]Yrel typ. 1.5 uQ‘l
Phase angle of feedback admittance Dre typ. 270°
Transfer admittance | Vel typ.
Phase angle of transfer admittance Pse typ.
Output conductance goe typ.
Output capacitance Coe typ.

y parameters at £ = 10.7 MHz (common emitter)

Ic=1mA; VCcg =10V

Input conductance gie typ. 0.35 mQ~ 1
Input capacitance Cie typ. 29 pF
Feedback admittance [Vre| typ. 88 uqQ-l
Phase angle of feedback admittance Pre typ. 276°
Transfer admittance | e | typ. 35 mQ-1
Phase angle of transfer admittance Pse typ. 355°

Output conductance 8oe typ. 4.3 onts
Output capacitance Coe typ. 1.6 pF

NOTE

f1n
All small signal quantities have been measured with a length of lealfs between

ist X uring ji .
the bottom of the transistor and measuring jig of 3 mm 773 0276
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BF185

CHARACTERISTICS (continued) Ty = 25 ©C unless otherwise specified
y parameters at f = 35 MHz (common emitter)

ICZImA;VCE=10V

Input conductance gie typ. L1 mQ-!l
Input capacitance Cie typ. 22 pF
Feedback admittance | vrel typ. 125 Q!
Phase angle of feedback admittance Pre typ. 270°
Transfer admittance lyfel typ. 35 mQ~l
Phase angle of transfer admittance Pse typ. 345°
Output conductance goe typ. 5 ue!
Output capacitance Coe typ. 1.6 pF

y parameters at f = 100 MHz (common emitter)
Ic=1mA; Vg =10V

Input conductance gie typ. 6 me-!
Input capacitance Cie typ. 21 pF
Feedback admittance | Vrel typ. 380 p1
Phase angle of feedback admittance Dre typ. 2650
Transfer admittance | vie| typ. 33 me-!
Phase angle of transfer admittance Pse typ. 325°
Output conductance goe typ. 12 pe-!
Output capacitance Coe typ. 1.6 pF

y parameters at f = 100 MHz (common emitter)
-l =1 mA; Vgg =10V

Input conductance . gib typ. 33 mqe!
Input capacitance Cip typ. 6 pF
Feedback admittance - Y| typ. 255 u-1
Phase angle of feedback admittance Db typ. 271°
Transfer admittance |vib| typ. 33 me-l
Phase angle of transfer admittance P typ. 150°
Output conductance gob typ. 12 ue-l
Outpurt capacitance Cob typ. 1.6 pF
7723 0277
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BF185 ll
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BFX 43

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N silicon planar epitaxial transistor in a TO-18 metal envelope with the
collector connected to the case. The BFX43 is primarily intended for the output
stages of aerial amplifiers in band I to III (up to 230 MHz).

QUICK REFERENCE DATA

Collector -base voltage (open emitter) Veso max. 30 V
Collector -emitter voltage (open base) VCEO max. 15 V
Collector current (peak value) Icm max. 250 mA
Total power dissipation up to Tamp = 25 °c Peot max. 360 mW
Junction temperature T, max. 200 °C

Transition frequency

I = 10 mA; Vo = 10V - > 500 MHz

I =50 mA; Vg = 10V fr > 500 MHz
Output voltage at dj;; = =30 dB
Ic =40 mA; Vo = 10 Vi R =37.5Q

fp = 202 MHz; fq = 205 MHz; f(Zq-p) = 208 MHz VO > 0.8 V
MECHANICAL DATA Dimensions in mm
TO-18

Collector connected to case

=

NS “ <, H

‘g 5 =

g 20555 \max 5.3 |min127
"‘———h

rr')ax- 583
max4.8

7723 0728
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BFX 43 ”

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) VcBO max. 30 V
Collector -emitter voltage (open base) VCcEO max. 15 V
Collector -emitter voltage with Vgg = 0 VCES max. 30 VvV
Emitter -base voltage (open collector) VEBO max. 4 Vv
Currents
Collector current (d.c. or average over

any 20 ms period) Ic max. 125 mA
Collector current (peak value) IcMm max. 250 mA
Power dissipation
Total power dissipation up to Ty = 25 o¢c Peot max. 360 mW
Temperatures
Storage temperature Tstg -65 to +200 °cC
Junction temperature T max. 200 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rip j-a = 0.48 °C/mw
From junction to ambient with cooling

clip 56263 Rin i-a = 0.28 °C/mW

From junction to case Rth j-c = 0.145 °C/mW

l) Limiting values according to the Absolute Maximum System as defined in
1EC publication 134. 723 0729

2 FOR FURTHER INFORMATION REFER TO THE SUPPLEMENT



| BFX44

SILICON PLANAR EPITAXIAL TRANSISTOR.k

N-P-N transistor in a TO-18 metal envelope with the collector connected to the
case. The BFX44 is primarily intended for use as a low distortioncommon base
linear output amplifier, capable of delivering an output voltage swing of at least
20V across a 4002 load at frequencies up to 150 MHz (e.g. as required for the
output stage of a d.c. to 150 MHz vertical amplifier of a wide band oscilloscope)

QUICK REFERENCE DATA

Collector -base voltage (open emitter) Vepo max. 40V
Collector -emitter voltage (Rgg = 10 Q) VCER max. 23 V
Collector current (peak value) Icm max. ’ 250 mA
Total power dissipation up to Tymp =25°C Peot max. 360 mW
Junction temperature T, max. 200. °C

Transition frequency

Ic= 10mA; Vcg =10V fp > 500 MHz
Ic =100 mA; Ve = 3V fr > 300 MHz
MECHANICAL DATA Dimensions in mm

TO-18

Collector connected to case

max 048

-
NS =
3 .
£ 7205355 max 5.3 |min127 .

773 0702
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BFX44

RATINGS (Limiting values) 1)

Voltages
Collector «Iase voltage (open emitter) VCBO
Collector -emitter voltage (open base) VCEO

Collector -emitter voltage with Rgg = 10 VCER

Collector -emitter voltage with Vgg = 0 VCES
Emitter -base voltage (open collector) VEBO
Currents
Collector current (d.c. or average over

any 20 ms period) Ic
Collector current (peak value) IcMm
Power disgipation
Total power dissipation up to Tymp =25 °C Peot
Temperatures
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a

From junction to ambient with cooling clip
56263 Rth j-a

From junction to case Rth j-c

max. 40
max. 15
max. 23
max. 40
max. 4
max. 125
max. 250
max. 360
-65 to +200
max. 200
= 0.48
= 0.28
= 0.145

< < < < <

mA
mA

mW

°C
oC

OC/mwW

oC/mW
OC/mW

1) Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.

773 0703

2 FOR FURTHER INFORMATION REFER TO THE SUPPLEMENT



BFY 10
BFY 11

N-P-N SILICON MESA H.F. TRANSISTORS

Silicon mesa H.F. transistors of the n-p-n type in TO-5 metal case

for amplifying applications.

Dimensions in mm o
Leads insulated from case Ry

LIMITING VALUES (absolute max. limits)

Collector
Voltage (base reference)
Voltage (emitter ref.; -VRg =1V)
Average 1) and continuous current
Peak current

Emitter
Voltage (base reference)

Base
Average l) and continuous current
Peak current

Dissipation
Total dissipation

Temperatures
Junction temperature

Storage temperature

1) Averagingtime max. 20 msec

VcB
VCE

Ic
Icm

VEB

Ig
IsM

Prot

max 94
max 8.5

max 6.7 min36
=!|=:—l 2
:”,—:. S
==
max. 45V
max. 45V
max. 50 mA
max. 75 mA
max 5V
max. 5 mA
max. 7.5 mA
max. 300 mW
max. 175 °C
max 175 °C
min. -55 °C
772 2341

1

2.2.1964
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BFY44
BFY70

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a TO-39 metal envelope with the collector connected to
the case. The BFY44 and BFY70 are primarily intended for use in v.h.f. me-
dium power amplifiers or as output stage in small transmitters or as driver
for transmitting tubes.

QUICK REFERENCE DATA

BFY44 | BFY70

Collector -base voltage (open emitter) Vego max. 80 60 V
Collector -emitter voltage (open base) VeEO max. 60 40 V
Emitter -base voltage (open collector) VEBO  max. 4 4 Vv
Collector current (d.c.) Ic max. 1 1 A
Total power dissipationupto Tegge =25°C  Prgg max. S5 S W
Junction temperature Tj max. 200 200 ©C
Saturation voltages

Ic = 500 mA; Ig = 100 mA VCEsat typ. 0.4 0.4 V
Transition frequency

Ic = 100 mA; Vg = 10 V fr typ. 210 210 MHz
Performance in a specified circuit at

= 180 MHz

Output power at Vog =40 V Py typ. 2.1 - W

Output power at VCg = 28 V Py typ. - 1.5 W

Power gain Gp typ. 7 7 dB

Collector efficiency n typ. 50 50 %

MECHANICAL DATA
TO-39

Collector connected to case max66.min13
S
N0 *,ﬁ‘*vl 3
o3| © . £
x| X
S]] I J
SRS  —
7203126 !
773 0769
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BFY44
BFY70 |

RATINGS (Limiting values) 1)

Voltages BFY44|BFY70
Collector-base voltage (open emitter) VCBO max. 80 60 V
Collector-emitter voltage (open base) VcEO max. 60 40 vV
Emitter-base voltage (open collector) VEBO max. 4 4 A%
Currents

Collector current (d.c.) Ic max. 1.0 A
Collector current (peak value) IcMm max. 1.0 A
Base current (d.c.) Iy max. 0.2 A
Base current (peak value) IpMm max. 0.2 A

Power dissipation

Total power dissipation up to Tegge =25°C Prot max. 5 W)
Temperatures

Storage temperature Tstg -65 to 4200 °C
Junction temperature Tj max. 200 ©°cC
THERMAL RESISTANCE

From junction to case Rih j-c = 35 °C/W

l) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.

2y See also page F 773 0770




BFY44

CHARACTERISTICS
Collector cut-off current

Ig=0; Vcg =40 V

Ig =0; Ve = 28 V

IE = 0; Vg = 40 V3 Tj = 150 °C

Iy = 0; Vp = 28 V; Tj = 150 °C

Emitter cut-off current

Ic=0; Vgp=1V
ICZO;VEB=4V

Sustaining voltages
Ic=10mA;Ig=0
Ic= 1mA; Rgg =10 Q

Ic=0.5mA; VBg = 0

Saturation voltages

Ic = 500 mA; IB = 100 mA

BFY70
Tj = 25 9C unless otherwise specified
BFY44|BFY70
typ. 3 - nA
Ico < 500 | - na
I typ. - 3 nA
CBO < - 500 nA
I typ. 1.5 - HA
CBO < S0 - /JA
typ. - 1.5 puA
IcBO < . 50 uA
typ. 1 1 nA
IEBO < 500 | 500 nA
IEBO < 100 100 A
VCEOsust ~ 60 40 Vv
VCERsust ~ 80 060
VCESsust = 80 60 v
—_——
typ. 0.4 Vv
VCEsat < 0.7 V
typ. 1.0V
VBEsat < 1.5 V
7723 0771

1.1:19661
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BFY44

BFY70
CHARACTERISTICS (continued) Tj = 25 9C unless otherwise specified
D.C. current gain
Ic =150 mA; Vgg =10V hpg  typ. 20
= 500 mA; Vog = 5V hEE >
Ic = 500 mA; VgEg = FE typ. 20
Collector capacitance at f = 1 MHz
_ _ . - typ. 7 pF
Ig=1=0 BFY44 : Vcp=40V Ce < 12 pF
= = . - 5 typ. 7 pF
Ig=Ic=0 BFY70: VCB=28V Ce < 14 pF
Transition frequency
I =100 mA; VCg = 10V fr typ. 210 MHz
Feedback time constant at f = 10.7 MHz
_ hyb|  typ. 18 ps
-Ig =30 mA; Vgg = 20V 'Ry - 35 ps
y parameters at f = 180 MHz (common base) Typp = 25 °C
= -Ig = 150 mA; Vcp =24V
Input conductance gib typ. 48 mQ-!
Input capacitance -Cip typ. 120 pF
Transfer admittance |Yﬂ3| typ. 98 mQ~1
Phase angle of transfer admittance P typ. 62°
Output conductance gob typ. 4.3 mQ~!
Output capacitance Cop typ. 13.5 pF
y parameters at f = 180 MHz (common emitter)
Input conductance Sie typ. 96 m~!
Input capacitance -Cie typ. 32 pF

723 0772




BFY 44

BFY70
APPLICATION INFORMATION
A. Amplifier circuit
Lo Cls_ Ly
Ri=500 7£Cy C, % C43¥ Ry=500

:

7205139

7205160 =

Components f =100 MHz f =180 MHz

Ci,Co, Cy 25 pF variable air capaci- 25 pF variable air capaci-
tor + 22 pF mica tor

Cs 25 pF variable air capaci- 25 pF variable air capaci -
tor tor

Cs, Cg, C7, Cg 3.3 nF 1 nF

Ly 2 turns Cu wire (1 mm); 1 turn Cu wire (1.2 mm);
d =12 mm d =12 mm

Lo 3.5 turns Cuwire (1 mm); 2 turns Cu wire (1.2 mm);
d=12 mm d =12 mm

Performance in common base configuration (see pages A/C)
BFY44: Vog =40 V; Pj = 0.425 W

BFY70: Vg =28 Vi Py =0.3 W BEY44| BEY70

> 1.7 | 1.2 W

Output power Py wp. 2.1 Us W
>
Power gain ‘ Gp o 2 8 gg
Collector efficiency n t>p ‘518 %
b 523%773

1.1.1966 TENTATIVE DATA |
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BFY70

APPLICATION INFORMATION (continued)

B. Amplifier circuit

CA L3
G L. _l
y L2, =2
'—Q)UO-\-—I =Cy >=Cy TCs
Ro=50.L)
Rj =500 "fC] °

L 5007 180, 8200, I'LCZ Vee
= -WWW-¢ 7203070 +
0AZ 200
Components f =80 MHz = 165 MHz

Cq 60 pF 25 pF

Co ' 680 pF 100 pF

Cs 680 pF 82 pF

Cy . 4.7 pF 2.2 pF

Cs 82 pF 33 pF

Ly 2 turns Cu wire (1 mm); straight Cu wire (1 mm);

=10 mm length 40 mm

Lo 3 turns enamelled Cu wire 2 turns Cu wire (I mm);
(1.5 mm); d =12 mm d =10 mm

Tap 1.2 turn from cold side 0.8 turn from cold side

L3 3 turns enamelled Cu wire 2 turns Cu wire (1 mm);
(1.5 mm);d = 12 mm d = 10 mm

7723 0774




BFY 44
BFY70

APPLICATION INFORMATION (continued)
C. Frequency doubler 90-180 MHz

000pF Ly 4t021pFY  1000pF
— 00—
% &
£; 290MHz g 8F L3 £,=180MHz
Ri=50.0, s s Ro=5000"
wn w
] '+$ $ - T 1205909
= Vee

L1 = 70 nH; 1.5 turns
Lo = 90 nH; 2 turns Cu wire (1.2 mm); d = 12 mm
L3 = 140 nH; 3 turns
Typical performance

VCE Ic P = (mW) Po (mW) Gp n

(V) (mA) fj = 90 MHz fo = 180 MHz (dB) (%)

402) 110 130 920 8.5 21

30 94 110 700 8.0 25

20 82 110 460 6.2 28
1) Variable ceramic capacitor
2) Vcg = 40 V is for BFY44 only

FOR MORE INFORMATION SEE APPLICATION INFORMATION
BULLETIN AI518
7723 0775
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BFY 70
5 N
BFY70 3
Po Vo =26V 8
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| BFY50 to 52

SILICON PLANAR EPITAXIAL TRANSISTORS

#

N-P-N transistors in TO-5 metal case withthe collector connected to the case.
These transistors are intended for general purpose industrial applications.

QUICK REFERENCE DATA
BFYS0 | BFYS1 | BFY52

Collector -base voltage
(open emitter) Vgpo  max. 80 60 40 |V

Collector -~emitter voltage
(open base) VCEO max. 35 30 20 |V

Collector current

(peak value) IcmMm max. 1 1 1 1A
Total dissipation up to
Tamb = 25 °C  Prot max.| 800 800 800 | mW
Junction temperature Ty max.| 200 200 200 | °C
D.C. current gain at
T] =25 0C
Ic =150 mA; VCg =6 V. hpg typ. 55 70 130
‘Transition frequency
Ic =50 mA; VCE =6 V fr typ. 100 110 120 | MHz
Saturation voltage
Ic =150 mA; Ig = 15 mA  VCEsat < 0.2 0.35 0.35 IV
MECHANICAL DATA Dimensions in mm
max6.6, min 36,0 3_
TO-5 d T~
2% L€
Collector connected to case E g :11
7203248 ’
773 0054
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RATINGS (Limiting values) 1y

Voltages BFYS50 | BFYS1 | BFYS2
Collector -base voltage
(open emitter) VcBO — max. 80 60 . 40 v
Collector -emitter voltage
(open base) VCEO max. 35 30 20 \Y
Emitter -base voltage
(open collector) VEBO max. 6 6 6 \%
Currents
Collector current (d.c.) Ic max. 1 A
Collector current (peak value) IcMm max. 1 A
Emitter current (d.c.) -1g max. 1 A
Emitter current (peak value) -Igm max. 1 A

Power dissipation (See also page C)

Total power dissipation

up to Tamp = 40 OC Piot max. 4 w
Total power dissipation without
cooling fin up to Tamp = 25 °C Piot max. 0.8 W
Temperatures
Storage temperature Tstg -65 to +200 e
Junction temperature T. max. 200 oc

THERMAL RESISTANCE

From junction to ambient in
free air Rth j-a = 0.22 oC/mwW

From junction to case Rth j-c = 0.035 OC/mw

1) Limiting values according to the Absolute Maximum System as defined in
o blication 134.
IEC publication 13 273 0055




l BFY50 to 52

CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current BFYS0 | BFY51 | BFY52
Ig =0; Ve =60 V ICBO t<yp' 53 Eﬁ
Ig = 0; VCB = 40 V Icepo o8 53 Ei
Ig =0; Vcp =30V IcBO t<yp' sg Eﬁ
Ig =0; Ve =60 V; Ty = 100 °C  Ico t<yp. 252 Eﬁ
Ig = 0; Ve =40 Vi Tj =100 °C Icgo  2° 252 ' E:
Ig = 0; VB = 30 V5 Tj = 100 °C Icpo  o° 252 Eﬁ
Emitter cut-off current
Ic=0; Vg =5V TEBO t<yp' 5(1) ~5(l) sé 22
Ic=0; Vg =5V;T) ~100°C Iggo 2% z?g z%g 2%2 Eﬁ
Base current
-IE = 150 mA; Veg =6 V I < | 4.85| 3.65 | 2.45 | mA

Saturation voltages

o 1smaia- sma Vo 3P| D3| 04| 01
VBEsat typ-| 0.95 | 0.95 | 0.95 |V

e immeomaty  vossa 3| 7] 07| 071V
- typ.| 1.5 1.5 1.5V

sat < 2.0 2.0 201V

1) Measured under pulsed conditions to avoid excessive dissipation with a lead
1ength of 1l cm. - 773 0056

10.10.1965 TENTATIVE DATA 3
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CHARACTERISTICS (continued) Tj =25 OC unless otherwise specified
D.C. current gain BFYS0 | BFYS1 | BFYS52
o= 0maives=6V  be oo log |35 | s
Ic=150 mA; VCE=6 V1)  hpg :yp. ol I

Switching times (See also page 5)

Ic = 150 mA; +IB] = -IB2=15mA

delay time tg typ. 25 25 25 ns
rise time te typ. 30 30 30 ns
storage time tg typ.| 140 160 220 ns
fall time te typ. 35 35 40 ns
Collector capacitance at f = 500 kHz
- - 0. - typ. 7 7 7 pF
Ig =1 =0; Vgp =12V Cec < 12 12 12 pF
Transition frequency
> 60 50 50 MHz

Ic =50 mA; Vcg =6V T yp.| 100 110 | 120 | MHz

h parameters at f = 1 kHz

IC=10mA;VCE=6V

Input impedance hje typ.| 180 220 400 Q
Reverse voltage transfer ratio hye typ. 55 70 130 10~6
Small signal current gain hfe typ. 45 60 120

Output admittance hoe typ. 30 35 70 /JQ'l

Ic=1mA; Vgg =6V

Small signal current gain hfe typ 32 42 84

M d und lsed t :
) Measured under pulsed conditions to avoid excessive dissipation 773 0057
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MEASUREMENT OF SWITCHING TIMES
Fig.1: Circuit diagram .
Ve =10V

1 Ic=150mA

Vo

Transistor

input A
under test

t§=20ns —_—U_l—nv "
]
tr=20ns :I_LHZV

input B

Fig.2 : Waveforms
input B(tqand t,)

input A(tg and tf)
—-90%
Vi
—4-10%

|

|

|
|
|
|

—time |
- I ~90% I 1 - ! -90%
oo v | 1F%10%
tf' |t
ts td, |
= i
n,

Equipment: Pulse generator (rise time = 20 ns)
Double beam or dual trace oscilloscope
(rise time = 14 ns)

7Z3 0058
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OPERATING NOTES (Dissipation and heatsink considerations)

1. Steady -state conditions
The max. allowable steady-state dissipation Pg is given by the relationship

_ Timax. - Tamb
Rthj-a

Psmax.

where Tj max, 18 the maximum permissible operating junction temperature,
Tamb is the ambient temperature,
Rth j-a is the total thermal resistance between junction and ambient.

2. Pulse conditions (rectangular pulses)

T

- L

t

Dissipation
E—
0

Ps

Y
7202905 . »
time

The maximum allowable pulse power Pp is given by the formula

p - (Timax. - Tamb) - (Ps . Rthj-a)
p Rtht+6.Rthc-a

where Pg is the steady-state dissipation, excluding that in the pulses,

Rtht is the effective transient thermal resistance of the device be-
tween junction and case and is a function of the pulse durationtand
duty cycle 6 (see page C),

6 is the duty cycle and is equal to the pulse duration t divided by the
periodic time T,

Rth ¢ -5 is the total thermal resistance between case and ambient.

Example

The following example shows how to calculate the maximum permissible
peak dissipationof a BEY50 mounted infree air at a temperature not exceed-
ing 65 °C. The steady-state dissipation under the bottomed condition is
350 mW, the pulse width is 1 ms and the duty cycle is 0.2,

The transient thermal resistance Riht = 15.5 °C/W (from page C)

773 0059
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OPERATING NOTES (continued)

p _ (200-65) - (0.35 x 220)
pmax 15.5+ 0.2 (220-35)
_135-77 _
“1s.5+37 MW
The peak pulse dissipation of 1.1 W is therefore allowed provided that the
voltage and current ratings of the device are not exceeded.

3. Pulse conditions (other than rectangular)
For sinusoidal and irregular shaped waveforms, the power pulse is con-
verted to an equivalent rectangular pulse of the same average and peak
values, and treated as in the previous section.

Example

The following example illustrates how to find the maximum permissible peak
dissipation of a BFY52 operating in a class '"B" circuit at 1 kHz. The device
is mounted on a heatsink of thermal resistance equal to 50 °C/W and at an
ambient temperature not exceeding 100 °C. Assuming that the waveform is
sinusoidal for half period and zero for the other half,

Average of sinewave over half cycle = z,r—f-g-

Therefore equivalent rectangular pulse width of same amplitude and average
value,
22
t="= 2T x 103 0.318 ms
J2w 1
Duty cycle 6 297 n

I ————— R

7203633 2 fhe 21r
w )

From page C: Rihtg = 6.8 °C/W Rgp g = 35 °C/W
Reht (at 6 =0.318) = 6.8+ 0.318 (35-6.8) = 15.8 OC/W

P _ __(200-100) - 0
pmax = 15,840,318 x 50

=3.15W

A peak power of 3.15 W is therefore permissible provided that the voltage

dc t rati £ i d.
and current ratings of the device are not exceede 273 0060

10.10.1965 TENTATIVE DATA 7
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Heatsink material 2mm blackened aluminium §
Mounted with accessory 56218 (non insulated) §
w
U
6 5
R
e,
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(W) |-
4 Py
3!
NZ
S
Cog A
-
)
o)
2 St
é‘_'.)
s’b
2y
Rep 1. N
1=0.22 °C/m, S
W (withouy heatsink)
1]
0 NERENE NN N
0 50 100 150 200 Tymp(°C) 250
40 T D 1 1 S -
% ]L Pth t=Effect/ve transient thermal resistance N
Rep tF—507 Junction—case S
= N
(°C/W) Rohs - N
=] i 3
30 a — 2,
H 7
o Ll [
> S
. 7 o A
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77 2
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10 1 10 10 10 10 10

pulse duration t(ms)
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IBFY55

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in TO-5 metal case with the collector connected to the case.
It is primarily intended for use in high frequency and very high frequency os-
cillators and amplifiers as well as for output stages of servo amplifiers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) Vcpp max. 80 V
Collector -emitter voltage (open base) Vcgo max. 35 V
Collector current (d.c.) Ic max. 1 A
Total power dissipation up to Tamp = 25 °C Piot max.800 mW
Junction temperature T max.200 °C

]

D.C. current gain at Tj = 25 oc

Ic =150 mA; Vcg = 10V hpg > 40
Transition frequency
Ic=50 mA; Veg = 10V fr > 60 MHz
Collector -emitter saturation voltage
Ic=1A;Ig =100 mA VCeEsat < 1 Vv
MECHANICAL DATA Dimensions in mm
TO-5

Collector connected to case

max0.86

5.1 max66, min 360 I
<l T~
o i g
5| 8 —
SES !

7203248

773 0426
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BFYS55 "

RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) VCcBOo max. 80 V
Collector-emitter voltage (open base) VCEo max. 35
Emitter-base voltage (open collector) VEgp max. 7V
Currents
Collector current (d.c.) ifg) max. 1 A
Collector current (peak value) Icm max. 1 A
Emitter current (d.c.) -Ig max. 1 A
Emitter current (peak value) -IgMm max. 1 A
Power dissipation (See also page A)
Total power dissipation up to Tamp = 40 °C Peot max. 4 W
Total power dissipation without cooling fin

up to Ty p = 25 °C Prot max. 0.8 W
Temperatures
Storage temperature Tstg -65to +200 °C
Junction temperature T; max. 200 °C
THERMAL RESISTANCE
From junction to ambient in free air Rih j-a = 0.22 °C/mW
From junction to case Rth j-c = 0.035 °C/mw

Ly Limiting values according to the Absolute Maximum System as defined in
IEC publication 134, 773 0076

2 |



I BFY55

CHARACTERISTICS
Collector cut-off current
Ig=0; Vg =60V
Ig =0; Vg = 60 V; Tj =150 °C

Emitter cut-off current

Ic=0;Vgg =5V

Saturation voltages

IC=150mA;IB=15mA

Ic=1A;Ig =100 mA 1)?)

Sustaining voltage

Ic=30mA; Ig=0 2

D.C. current gain 2)
Ic=10mA; Vo =10V
Ic=10mA; Vo =10V
Ic=1A;Vgg =10V

Feedback time constant

IC=10mA;VCB=10V;f=4MHz

Collector capacitance at £ = 500 kHz
Ig=lg=0; V=10V

Emitter capacitance at £ = 500 kHz

IC:ICZO; VEBZO.SV

Transition frequency

IC=50mA;VCE=10V

l) Measured with a lead length of 1 cm.

Ty =25 OC unless otherwise specified

2) Measured under pulsed conditions to avoid excessive dissipation.

Pulse duration = 300 us; duty cycle 6 < 0.01

IcBo < 10 nA
1IEBO < 10 nA
VCEsat < 0.2 V
VCEsa.t l . 0 V
VBEsat < 1.6 v
VCEOsust ~ SR
hpg 40 to 120
hgpgp > 15
rb ' CC < 800 ps
Cc < 12 pF
Ce < 80 pF
fT > 60 MHz
7Z3 0077

10.10.1965
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I BFY55
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SILICON PLANAR TRANSISTORS

N-P-N double diffused transistors in a TO-5 metal envelope with the collector
connected to the case. They are intended for use in a wide variety of applica-
tions, such as d.c. and high frequency amplifiers and switching applications.

QUICK REFERENCE DATA

BFY67 | BEY68

Collector -base voltage (open emitter) VCBO max. 75 75 'V
Collector -emitter voltage (Rgg <10%) Vcgr max. 50 50 V
Collector current (peak value) IeMm max. 1 1 A

Total power dissipation
up to Tamp = 25 oc Peot max. 0.8 0.8 W

Junction temperature Tj max. 200 200 ©C

D.C. current gain

Ic =0.1mA; Vcg =10V hpg typ. 32 76
I[c= 10mA; Vcg =10V hrg typ. 73 148
Ic =150 mA; Vg = 10V hFE typ. 62 135
Transition frequency
Ic = 50mA; VCg =10V fr typ. 127 135 MHz
Total switching time tq + ty + tf trot < 30 30 ns
MECHANICAL DATA Dimensions in mm

Collector connected to case

TO-5 max0.86

5.1 max66 min360 I
< —J—j S
o 9 jl’ E’
5 8 7 |
SRS =

7203248

773 0427

4.4.1966 ] TENTATIVE DATA | 1



BFY67
BFY68

RATINGS (Limiting values) 1)

Voltages

Collector -base voltage (open emitter) VcBo max. 75V
Collector -emitter voltage (open base) VCEO max. 30 V 2)
Collector -emitter voltage (RBg < 10 Q) VCER max. 50 V2)
Emitter -base voltage (open collector) VEBO max. 7V
Currents

Collector current (d.c. or average
over any 20 ms period) Ic max. 0.5 A

Collector current (peak value) IcMm max. 1 A

Power dissipation

Total power dissipation up to Tymp =25 °C Piot max. 0.8 W
Temperatures

Storage temperature Tstg -65 to +200 °C
Tunction temnperatiire T. may 20( o
Junction temperature T max. 200 OC

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 220 °C/W

From junction to case Rih j-c = 58 Oc/w

l) Limiting values according to the Absolute Maximum System as defined in’
IEC publication 134.

2) See page H. 773 0209




BFY67

CHARACTERISTICS Ty = 25 OC unless otherwise specified
Collector cut-off current BFY67 | BFY68
A, _ typ. 2 2 nA

Ig=0; Vcp=60V IcBO < 10 10 nA

Ig =0; VcB =60 V; Tj =150 °C IcBO < 10 10 uA
Emitter cut-off current

Ic=0; Vgg= 5V IEBO < 10 S nA

I =0; Vgg= 5 V;Tj=130 oc IEBO < 5 S uHA
Collector -emitter sustaining voltage

Ic = 100 mA; Rgg < 10 VCERsust > 50 50 Vvl
Base-emitter voltage

I[c=1mA; Vg =5V VBE < 0.9 0.9 Vv

Saturation voltages

. 1.
Ic = 150 mA; Ig = 15 mA VCEsat t<yp 1 g
VBEsat < 1.3
D.C. current gain
i . _ > 20 35
Io=0.1 mA; Vg = 10V BFE typ. 32 76
) ' ) > 35 75 1)
Io= 10mA; Vg =10V hFE typ. 73 148 1)
> 40 100 1
Ig = 150 mA; Vgg = 10 V hFE typ. 62 | 135 )
< 120 300 1)
) ’ ) > 20 40 1y
Ic = 500 mA; VCg =10V hrFE typ. 43 80 1)
Ic = 10 mA; Veg =10 V;
T] = -55 OC hFE > 20 35 l)

1y Measured under pulse conditions to avoid excessive dissipation.
Pulse duration t < 300 us, duty cycle 6 <0.01 773 0211
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BrY6/
BFY68 ”

CHARACTERISTICS (continued)
h parameters at f = 1 kHz
—IE=lmA;VCB=5V

Input impedance
Reverse voltage transfer
Output admittance

—IE =5 mA; VCB =10V

Input impedance
Reverse voltage transfer
Output admittance

Small signal current gain

Ic=1mA;Veg = 5V

10V

n

Ic =5 mA; VCE

Transition frequency

Ic = 50 mA; Vcg=10V

Collector capacitance at f = 1 MHz

Ig =1 =0; VcB =10V

Emitter capacitance at f = 1 MHz

Ic=1.=0; VEp=0.5V

Noise figure at f = 1 kHz
Ic=0.3mA; VCg =10V
Rg =510 @ ; Bandwidth: 200 Hz

Tj=25 OC unless otherwise specified

BFY67 | BFY68
o > 24 24 Q
b < 34 34 Q
hyp < 3 s 107
. > 0.1 0.1 upa!
ob < 0.5 0.5 uat
e > 4 4 Q
ib < 8 8 Q
hep < 3 5 1074
) > 0.1 | 0.1 pel
ob < 1.0 1.0 pel
) > 30 50
fe < 100 200
. > 35 70
fe < 130 300
; > 60 70 MHz
T typ. 127 135 MHz
Ce < 25 25 pF
Ce < 80 80 'pF
e typ. 4.8 3.5 dB
< 12 8 dB
773 0212




BFY67

CHARACTERISTICS\ (continued) Tj = 25 OC unless otherwise specified
Total switching time
ttot =tq + tp + tf ttot < 30 ns

Measuring circuit:

B Tkl

Oscilloscope
Ri =500
tr =04ns

7204908

Input pulse:

Pulse duration tp = 15 ns
Rise time tr 1 ns
Duty cycle 6 < 0.02

773 0213

2.2.1966 TENTATIVE DATA 5
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“ BFY70

SILICON PLANAR EPITAXIAL TRANSISTOR

For data of this transistor please refer to the BFY44.

773 0458

A
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I BFY90

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a TO-72 metal envelope, with insulated electrodes and a

shield lead connected to the case. It has a very low noise, low intermodulation

distortion and a high transition frequency and is primarily intended for mili-

tary and industrial application such as:

- low noise wideband amplifiers e.g. vertical amplifiers up to 250 MHz for
oscilloscopes.

- r.f. amplifiers and mixers for communication equipment up to 470 MHz.

- microwave telephony link systems, wideband 70 MHz i.f. amplifiers.

- wideband radar 60 MHz i.f. amplifiers.

- pre- and driver stages of v.h.f. amplifiers.

- television distribution amplifiers from 40 to 230 MHz.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VeBo max. 30 V
Collector -emitter voltage (open base) VecEO max. 15 V
Collector current (peak value) ICM max. 50 mA
Total power dissipation up to Tamp = 25 °C Peot max. 200 mW
Junction temperature T, max. 200 °C

Feedback capacitance at f = 1 MHz

I[c=2mA; Vg =5V -Cre < 0.8 pF
Transition frequency
IC: 2mA; VCEZSV fT > 1.0 GHz
Ic=25mA; Vgg =5V fT > 1.3 GHz
Noise figure at f = 500 MHz
IC:ZmA;VCE:SV;RS:SOQ F < 5 dB
MECHANICAL DATA Dimensions in mm
TO-72
insulated electrodes max048
3 —
é y '='
- |max 533 |min127
7205337
S=Shield lead connected to case
7723 0379

4.4.1966 TENTATIVE DATA 1



BFY90 ”

RATINGS (Limiting values) 1)
Voltages
Collector -base voltage (open emitter) VcBO max. 30 Vv

Collector -emitter voltage (open base)
IC =10 mA VCEO max. 15 V

Emitter -base voltage (open collector) VEBO max. 2.5 V

Currents

Collector current (d.c. or average
over any 100 us period) I max. 25 mA

Collector current (peak value) Iem max. 50 mA

Power dissipation

Total power dissipation up to Tymp = 25°C Peot max. 200 mW
Temperatures

Storage temperature Tstg -65 to +200 °C
Junction temperature Ty max. 200 ©°C
THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 0.88 °C/mW
From junction to case R¢p j¢ = 0.58 °C/mW

1) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134. 773 0380




BFY90

CHARACTERISTICS ‘ T; =25 OC unless otherwise specified

Collector cut-off current

. IE =0V; Vgg=15V IcBO < 10 nA
VBg =0; Vgg = 15V IcES < 10 pA

Collector -emitter sustaining voltage

Ig=0;Ic = 10 mA VCEOsust > 15 V

D.C. current gain
Ic= 2mA; Vg =1V hpg 25 to 150
Ic=25mA; Vg =1V hggp 20 to 125

Transition frequency )

Ic= 2mA; Vg =5V gy > 1.0 GHz

Io=25mA; Vo =3V fT > 1.3 GHz
Collector capacitance at f = 1 MHz 2)

Ig=1g=0; Vgg=10V Cc < 1.5 pF
Emitter capacitance at f = 1 MHz

Ic=1.=0; Vgg=0.5V Ce < 2 pF
Feedback capacitance at f = 1 MHz

Ic=2mA; VGg =5V -Cre < 0.8 PpF
Collector -base time constant at f = 10.7 MHz

Ig=2mA; Vgp=5V rbb'Qb'c 2to 12 ps
Noise figure l)

Ic=2mA; Vg =5V

f = 100 kHz; optimum source resistance F < 4 dB

f = 200 MHz; optimum source impedance F < 3.5 dB

f = 500 MHz; Rg = 50 F < 5 dB
1y Shield lead grounded.
2) Shield lead not connected. 7Z3 0381
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CHARACTERISTICS (continued) Tj = 25 9C unless otherwise specified
y parameters at f = 500 MHz (common emitter)

Ic=2mA; VCE=5V

Input conductance 8ie typ. 16 me !
Input capacitance k Cie typ. 3.75 pF
Feedback admittance [Vrel typ. 1.55 mQ~!
Phase angle of feedback admittance Pre typ. 2580
Transfer admittance [Viel typ. 45 mQ~1
Phase angle of transfer admittance Pre typ. 285°
Output conductance goe typ. 0.19 mQ !
Output capacitance Coe typ. 1.9 pF

Maximum unilateralised power gain

_ _lygel ?
Sum 4gie8oe

Ic =2 mA; Vog =5 V; £ = 500 MHz Gum typ. 22 dB

Intermodulation distortion
Ic =14 mA; Vog = 6 V; Ry, =37.5 Q
Vo = 100 mV at fp = 183 MHz

Vo = 100 mV at fq = 200 MHz
measured at f(2q-p) = 217 MHz dim typ. -53 dB

1}

Test circuit

750,
504 0—1
o] P VO
Vi 85
T N
8204) 24V
MWW =0 —

723 0755




JBFYQO

CHARACTERISTICS (continued) Tj = 250C unless otherwise specified
Output power at £ = 500 MHz Ly

Ig = 22.5 mA; Vg = 13.5V

Pi = 25 mW; Tease = 25 °C Po > 175 mW

Test circuit

2pF Ly
50.0 0—f
Vi Ci
o
L
4
Lg e
100pF % —
Ly mr
3
| — Chassis
- S+ 7205292
Vsupply
Components
C 16 pF air gap trimmer
C2, C3, C4 6 pF ceramic trimmer
L) copper strip 20 x 4 x 1.5 mm
L2, Lg 10 turns enamelled Cu wire (0.7 mm); d =4 mm
L3 1 turn Cu wire (1 mm); d = 8§ mm
L4, Lg 1 turn Cu wire (1 mm); d = 7 mm

1) Care must be taken to reduce the steady state current when no h.f. signal is
applied. 7Z3 0383
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APPLICATION INFORMATION

The use of the BFY90 as broadband transistor.

Because of its high fp and small capacitances the BFY90 is suitable for appli-
cation in broadband amplifiers. Moreover it has a very low intermodulation

distortion.
1. Pre stage.
nF
nF F—oR =750
Rs=75.0

qQ

Q

X

<

] &

-

3 ]

2 w

5 g3¢

e, = _ T O
1 C 24V
i 7205548 O+
Performance

Ic=6mA; Veg = 6 Vs Tamb = 25 oc
Frequency range 25t 250 MHz
Tranducer gain Gtr 10.4 0 11.0 dB
Voltage standing wave ratio at input
Ry =758 V.S.W.R. typ. 1.8
Noise ligurc at £ = 30 MHz F typ. 6.2 dB

f =100 MHz F typ. 7.2 dB

f =200 MHz F typ. 6.4 dB
Intermodulation distortion
Vi =20 mV at fp = 183 MHz
Vo =20 mV at fq = 200 MHz
measured at f(yq_p5) = 217 MHz dim typ. -70 dB

7Z3 0756




|BFY90

APPLICATION INFORMATION (continued)

2. Final stage.

InF
. 1
nF !
a
S g
sl @
g--
o—-—l- q w
Rs= s £ a RL=
7540 < T 8 Q)
A3
S
E
@
[0}
c
3
]
™
(@ . ]
s 3 T
-:-‘:__— 720554L7 O+2av
Performance
Ic=15mA; VCE = 6 V; Tamp = 259°C
Frequency range 25to 250 MHz
Transducer gain ] Ger 12.7to 13.3 dB
Voltage standing wave ratio at output
Rg =75 V.S.W.R. typ. 2.0
Intermodulation distortion
vV, = 100 mV at fp = 183 MHz
Vo = 100 mV at fg = 200 MHz
measured at f(2q-p) = 217 MHz dim typ. ~69 dB
7723 0757
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10° AN 7205307—2,?..?51;/7
A 'L’Qt
I Typical values /r %
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G
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10
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/'
A
7 /
A y
4 ~
"4
77
107 y /
7
/
107 [
107
0 50 100 750 T(°C) 200




"BFYQO

7206008—2.6.25.ij
50

(mA) i~

40

30

20

10

04 06 08 1 Vge (V)
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02mA

0.4-mA

==r0.6mA

)

HiA

)
9206009-2.6.25.j >
- W
VC
S
Hr< < <JH << < F<I<HS
FE S S SHHSHESHM SIS
TR vy S RITw s ¥ i 0
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R
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I BFY90

200111 T T L A 2 L AL T 1 7 LB A L L L 1||||‘|ly||§‘
h T— g
QS
FE T =25°C 7
— =] 2
150 = i —— .
[~y Qaal'
100
50 —— - typ
L .
P — i
OAI;LLJ st e dadadabad 10 0 1 1 I NS I ) 1 1 mnnnn
o 02 05 1 2 0 20 IcmA) 100
10°
Base c]urre#fr zer;lﬁicc]llle‘t:o'r”curre‘n g
I e = , S
ik Fail 2 :
A 4 ¥
= g
10 L/ /,4
/, a
A i
- 4
7 /J ’I,
T
/ 2
P 4 4
# Z
/ //
/ /
1075 A1l - =
10 10 07 1 10 Ig(ma) 10°
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SEIE
Typical values| 8
Vg =5V N
5 T =25°C 2
wCie &
(ma~) mp
1 rszm ——
~ oVt 1717 )
10 A:rn :.'
AN ™ ' AN
; N
8mf"‘ N / N N
TIRN X
mANNY
5 00MH 1 A 3
3 A \\\
500MHz P
ANEANEZd
a0tz
0 Tt
0 5 10 [ 20 giefmd) 25
|Spel (M2
4 3 2 1 0 1 2 3 4
180° e ot 3%0°
0re =25
195° [200MHz 345°
500MHz
2]10° 330°
225° 800MHZ— 315°
ov
5y, »
240° —] 300° VCE=21{3/ ~2ma
7205295 255° 270° 285°
I c =20mA




” BFY90

150 100 50 0
oo s

MR

20— = -
11
wcoe Typical values
_ =5V
(ma7) T =25°C
5
800MHz A/~
10 —-
4
VAW, /
- 2V
500MHz 252
10V 10V A—f-
5 = 717
7/
¥ | //
———200MH?z 3 - — i)
Ic =2mA 10mA—15mA| e
T T T
OIJII i ' P A I I Y Y T i ' T I Y I Y D T T ! M
001 002 005 ol 02 05 1 2 gee(mn’) 10
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25 TTTIIT] N
Vre=5V 3
fr T =25°C g
N
(GHz) >
5 ’ ] &
v N “ko
y, Ay
15 . —
N
1
05
0 5 10 5 20 25 Ic (mA) 30
20 N
S el
Ve ES } Tj =25°C §
— U
(V) et 5
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\ \
1
10 \
’l IGI ]
\ L
a J18GHz
o [TTT
LLT1
5 165t
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2 [TTTTITI N
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| BLY14

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a metal envelope. All electrodes are electrically insulated
from the stud.

The BLY17 is intended for high frequency and high power applications, prima-
rily for use in the transmitting field.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) VcBO max. 80 V
Collector -emitter voltage (VBE = 0) VCES max. 80 V
Collector current (peak value) IcMm max. 1.0 A
Total power dissipation up to Tmbf ; 215 13[(1:.1 : Prot max.8.75 W
Junction temperature T; max. 200 ©°C
D.C. current gain at Ij = 25 e

-Ig = 500 mA; Vg = 10V hpg typ. 11
Transition frequency

Ic =100 mA; VCg =10V it typ. 190 MHz

Performance in a specified circuit
VCE =40 V; P; = 0.625 W; £ = 180 MHz

Output power P, > 3 W
Power gain Gp > 6.8 dB
Collector efficiency n > 40 %
MECHANICAL DATA Dimensions in mm
©
3
NUT LOCK WASHER 5 é
M*S L
| .| L]
[ |
3
max19—
LNO0*2 I 126 |, %5

7205137

7Z3 0261
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RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) VCBO max. 80 V
Collector-emitter voltage (VBg = 0) VCES max. 80 V
Collector-emitter voltage (open base) VCEO max. 55 V
Emitter -base voltage (open collector) VEBO max. 4 VvV
Currents
Collector current (d.c.) (see also page E) Ic max. 1.0 A
Collector current (peak value) Icm max. 1.0 A
Base current (d.c.) Ig max. 0.2 A
Base current (peak value) IgMm max. 0.2 A
Power dissipation
Total power dissipation up to Tmp = 25 °C Ptot max. 8.75 W
Temperatures
Storage temperature Tstg -65to +200 °C
Junction temperature Tj max. 200 ©C
THERMAL RESISTANCE
From junction to mounting base Rih j-mb = 20 °c/w
CHARACTERISTICS Tj = 25 °C unless otherwise specified
Collector cut-off current
Ig = 0; Vep =40 V Icso e na
Ig = 0; VG = 40 V3 T; = 150 °C 1CBO op- 0'53 Zi
Vg =80 V; Rgg =10 @ IcER < 1 mA
Ig =0; Vgg =55V IcEO < 10 mA
Emitter cut-off current
Ic=0; VEg=1V 1EBO op- 50(2) n“ﬁ
Ic=0; Vgg =4V IEBO < 100 upA

l) Limiting values according to the Absolute Maximum System as defined in
1EC publication 134. 773 0262




| BLY14

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
Saturation voltages
_ e typ. 0.3 V
IC = 500 mA, IB = 100 mA VCEsat < 0.7 V
. 1.1 V
VBEsat < 1.5 V

D.C. current gain

-Ig = 10 mA; Vg = 10 V hpg typ. 9
-Ig = 150 mA; Vog =10V hpg typ. 11
Ig =500 mA; Vg =10V h > 5
Collector capacitance at f = 1 MHz
7.5 pF
Ig=1e=0; Vgg =40V Cc 2 0 SF
p t .
Capacitance between collector and stud zp 3 ; gi

Transition frequency
Ic =100 mA; Vcg =10V I typ. 190 MHz
Feedback time constant at f = 10 MHz

-Ig = 30 mA; Vgp = 40 V h‘%b o 10£ g:
y parameters in common base configuration
~Ig = 150 mA; Vg = 24 V; £ = 180 MHz
Input conductance gib typ. 48 mQ-l
Input capacitance -Cip typ. 120 pF
Transfer admittance |yﬂ)l typ. 98 me~!
Phase angle of transfer admittance P typ- 620
Output conductance gob typ. 4.3 m~l
Output capacitance Cob typ. 13.5 pF
y parameters in common emitter configuration
Ic =150 mA; VGg = 24 V; f = 180 MHz
Input conductance gie typ. 96 m~l
Input capacitance -Cie typ. 32 pF
723 0263

591968 | TENTATIVE DATA 3
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APPLICATION INFORMATION

Amplifier circuit

700 |

L1 C5

Ri=500 54C; }:’cz cl.J
_J:_ 7205139
Different methods of biasing
b
i~ Nl In
-8 Vee - )
=+

Components

Ci, Cy, C3, C4
Cs, Cq, C7, Cg

Ly

Ly

f = 100 MHz
25 pF
3.3 nF
2 turns Cu wire (1 mm);
d =12 mm

3.5 turns Cu wire (1 mm);
d=12mm

1 turn Cu wire (1.2 mm);
d=12 mm
2 turns Cu wire (1.2 mm);
d=12 mm

Performance in common base configuration (see pages A/C)
VCE =40 V; P; =0:625W
f = 180 MHz; Tpyp = 25 °C

Output power
Power gain

Collector efficiency

P > 3.0 W
o typ. 3.6 W
G > 6.8 dB
p typ. 7.6 dB
> 40 %

n typ. 48 %

773 0264




. 720510—2.12.25.0d
R f =80MHZz Ic=300mA
=40V 11
w) %,i:zsf’c = o
6 typiml values P » 250mA
See 4 =
200mA
Lot
4 50mA
s
]
00mA
-
o]
2
50mA
-
0
0 02 04 06 08 A (w) 7
7205111—2.12.25.0c
P TTTIITT] ERENE!
0 f =80MHz Ic=.?00mA
(W) P =04W T
6 Tmb=25°C 250mA
typical values
See page 4
LA200mA
p4ARP
4 p o
pd P 150mA
"4 ¥
P s
vd o Ld4100mA
]
4 b
2
!
50mA
- o
0
0 10 20 30 40 VYegV) 50
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) [TTTTITIT
0 f =I80MHz
W) e =40V
6 Ty =25°C
typical values
See page 4
I-=300mA
4 = 250mA
an 200m
et 11
1
150mA
2 100mA
150mA
0 -
0 Q2 04 Q6 a8 P W 1
7205113—2.12.25.ad
P [TTTTTT
0 f =180MHz
(W) P, =04W
6 ';,;,b=25°C
typical volues
See page &
Ic=300mA
o 200mA
150mA
]
» A
» A
2 100mA
o A
-
- & 50mA
|
0 I
0 10 20 30 W0 e (V) 50




BLY14

7 -
10 205114 — 2.12.25.0d
)
— %E=40V
STy — -~ Tmp=25°C
— typical values
N~ N See page 4
L 200mA \% AN
6 AN
B N
\ A\ N
AY . A\ AN\
a NN
150 mA ¥ N \\:\\\\‘ .
1 L | Sy N
4 1} . N
\ =
F—100mA < ,,,,
\n B
A o —
2 \ %
—50mA | |
: —x
—70°, — A}
n=70% 60% T
= D%
0
10 20 50 100 200 500 f (MHz) 1000
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7205116—2.12.25.ad

06

04

I

0 10 20 30 40 50 60 70 Ve (V)

I = Region of permissible operation at all frequencies, including d.c.

IT = Additional region of operation at f > 1 MHz.
When operating in region II, care must be taken to reduce the steady state
current before removing the signal. This may be achieved by an appropri-
ate bias in class A, B or C.

The graph at page E is an enlargement of the lower part.
7Z3 0266
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typical values
g"fj, f=180MHz
(mdX) T=25°C
60
'.(- =40V