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RATING SYSTEMS ”

The equipment manufacturer should design so that, initially and through-
out life, no absolute maximum value for the intended service is exceeded
with any device under the worst probable operating conditions with respect
to supply voltage variation, equipment component variation, equipment
control adjustment, load variations, signal variation, environmental con-
ditions, and variations in characteristics of the device under consideration
and of all other electronic devices in the equipment,

DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmen -
tal conditions applicable to a bogey electronic device of a specified type as
defined by its published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviccability of the device, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristics of the elec-
tronic device under consideration.

The equipment manufacturer should design so that, initially and through-
out life, no design maximum value for the intended service is exceeded
with a bogey device under the worst probable operating conditions with
respect to supply voltage variation, equipment component variation, vari-
ation in characteristics of all other devices in the equipment, equipment
control adjustment, load variation, signal variation and environmental
conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device of a specified type as
defined by its published data, and should not be exceeded under normal
conditions,

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device in average applications, taking responsibility
for normal changes in operating conditions due to rated supply voltage
variation, €quipment component variation, equipment control adjustment,
load variation, signal variation, environmental conditions, and variations
in the characteristics of all electronic devices.

The equipment manufacturer should design so that, initially, no design
centre value for the intended service is exceeded with a bogey electronic
device in equipment operating at the stated normal supply voltage.

NOTE

It is common use to apply the Absolute Maximum System in semiconductor
published data.

J
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LETTER SYMBOLS

LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES
excluding power diodes and thyristors

This system is based on the Recommendations of the INTERNATIONAL ELEC-
TROTECHNICAL COMMISSION as published in I.E.C. Publication 148.

QUANTITY SYMBOLS

i. Instantaneous values of current, voitage and power, which vary with time are
represented by the appropriate lower case letter.

Examples: i,v,p

2. Maximum (peak), average, d.c. and root-mean-square values are repre-
sented by the appropriate upper case letter.

Examples: I, V,P

SUBSCRIPTS FOR QUANTITY SYMBOLS

L. Total values are indicated by upper case subscripts.

Examples: IC’ ICM’ ICAV' o VEB
2. Values of varying components are indicated by lower case subscripts.

Examples: i IC, Vep' Veb

3. Todistinguish between maximum (peak), average, d.c. and root-mean-square
values, the following subscripts are added:

For maximum (peak) values : Mor m

For average values : AV or av (only if it is necessary to distin-
guish between d.c. and average)

For d.c. values : no additional subscript
For root-mean-square values : (rms)

Examples: 1o, Lo Ioav' Termsy lo(rms)

7Z3 0339

LETTER SYMBOLS

4. List of subscripts (examples, see figure 1)
A a = Anode terminal

K, k = Cathode terminal

E,e = Emitter terminal

B,b = Base terminal

C,c = Collector terminal

(BR) = Break-down

X, x = Specified circuit

M, m =. Maximum (peak) value

AV, av = Average value

(rms) = R.M.S. value

F,f = Forward

R, r = As first subscript : Reverse. As second subscript : Repetitive

0 = As third subscript : The terminal not mentioned is open circuited
S = As second subscript : Non repetitive

As third subscript : Short circuit between the terminal not men-
tioned and the reference terminal

Z = Zener. (Replaces R to indicate the actual zener voltage, current or
‘power of voltage reference or voltage regulator diodes)

5. Examples of the application of the rules:
Figure 1 represents a transistor collector current, consisting of a direct

current and a signal, as a function of time.

collector
current

Fig.1

Icav

7703807
—— time
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LETTER SYMBOLS

CONVENTIONS FOR SUBSCRIPT SEQUENCE

L. Currents

For transistors the first subscript indicates the terminal carrying the cur-
rent (conventional current flow from the external circuit
into the terminal is positive)

For diodes a forward current (conventional current flow into the anode
terminal) is represented by the subscript F or f; a reverse
current (conventional current flow out of the anode terminal)
is represented by the subscript R or r.

- Voltages

For transistors normally, two subscripts are used to indicate the points be-
tween which the voltage is measured. The first subscript
indicates one terminal point and the second the reference
terminal.

Where there is no possibility of confusion, the second sub-
script may be omitted.

For diodes a forward voltage (anode positive with respect to cathode) is
represented by the subscript F or f and a reverse voltage
(anode negative with respect to cathode) by the subscript R
orr.

. S“EEIX voltages

Supply voltages may be indicated by repeating the terminal subscript.

\%

Examples: VEE’ VCC' BB

The reference terminal may then be indicated by a third subscript.

Examples: V B A"/

CCPB’ VBBC

. In devices having more than one terminal of the same type, the terminal sub-
scripts are modified by adding a number following the subscript and on the
same line.

EE

Example: VBZ- E voltage between second base
and emitter

In multiple unit devices, the terminal subscripts are modified by a number
preceding the terminal ‘subscripts:

Example: VlB-ZB voltage between the base of the first
unit and that of the second one.

7Z3 0341
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ELECTRICAL PARAMETER SYMBOLS

1. The values of four pole matrix parameters or other resistances, impedances
admittances, etc... inherent in the device, are represented by the lower case

symbol with the appropriate subscripts.

Examples: hib’ Zo Yoo! hFE
2. The four pole matrix parameters of external circuits and of circuits in whi‘ch
the device forms only a part are represented by the upper case symbols with
the appropriate subscripts.

Examples: Hl’ Zo' HF, YR

SUBSCRIPTS FOR PARAMETER SYMBOLS

1. The static values of parameters are indicated by upper case subscripts.

Examples: hIB' hFE

Note The static value is the slope of the line from the origin to thfe operating
point on the appropriate. characteristic curve, f.e. the quotient of the
appropriate electrical quantities at the operating point.

2. The small-signal values of parameters are indicated by lower case subscripts.

Examples: hib’ Zoh

3. The first subscript, in matrix notation identifies the element of the four pole
matrix.

i (for 11) input

o (for 22) = output

f (for 21) = forward transfer
r (for 12) = reverse transfer

Examples: V) =

- h }1+hrV2
I, = 1

i
f + ho V2
Notes 1) The voltage and current symbols in matrix notation are indicated by a

single digit subscript.
The subscript 1 = input; the subscript 2 = output
2) The voltages and currents in these equations may be complex quanti -

ties.

773 0342
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LETTER SYMBOLS

4. The second subscript identifies the circuit configuration.

€ = common emitter c =

common collector
b = common base j =

common terminal, general
Examples: (common base)
I, = A%
T
1

b Yrb Vo

+y .,V

2" Y Vin T Yob Vap

When the commo i
Whe n terminal is understood, the second subscript may be omit-
5. If it is necessary to distin
guish between real and imagin arts of the
pole parameters, the following notations may he used. P o

Re(hib) etc.. for the real part

[m(hlb) etc.. for the imaginary part

7Z3 0343
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Letter symbol

Definition

Ce

Cq
Ce

Cip+ Cier Cobr Coe

Gum
hgp: hpc: hpg

hey, hfc, bege

hyg, hyc, hig

hjb» hic, hie

L

D)

1y

Collector capacitance
(emitter open-circuited to a.c. andd.c.)

Diode capacitance

Emitter capacitance
(collector open-circuited to a.c. and d.c.)

See y parameters
Distortion

Noise figure
Frequency

Cut-off frequency
(frequency at which the parameter indicated by
the subscript is 0.7 of its low frequency value)

Transition frequency (Gain-bandwidth product)
See y parameters

Power gain ‘

Source conductance

Transducer gain

Maximum unilateralised power gain

Static value of the forward current transfer
ratio or D.C. current gain
(output voltage held constant)

Small -signal value of the forward current
transfer ratio or Small-signal current gain
(output short-circuited to a.c.)

Static value of the input resistance
(output voltage held constant

Small -signal value of the input impedance
(output short-circuited to a.c.)

1) As an exception to the general rule for electrical parameters capacitances
are represented by the upper -case letter.

7Z3 0344

I

63 i

LETTER SYMBOLS




LETTER SYMBOLS

—g

LETTER SYMBOLS

Letter symbol

Dcfinition

hopg, hoe: hop
o hods hyg
bRy, brc. bRg

hrp, hye, hie

Ig, Ic. Ig
by Ies T

ig, ic, ig

ip 1cr e
IBAv. Icay, Igay

IBEx. Icex

IBM: IcM. Igm

Ibm: Iems Iem

Icpo
IcEO
IcBs or Iggg

Iggo

Static value of the output conductance
(input current held constant)

Small-signal value of the output admittance
(input open-circuited to a. c.)

Static value of the reverse voltage transfer
ratio (input current held constant)

Small -signal value of the reverse voltage
transfer ratio (input open-circuited to a.c.)

Total d.c. (or average) current
Varying component of the current
Instantaneous total value of the current

Instantaneous value of the varying component
of the current

Total average current (to distinguish between
avérage and d.c. if necessary)

Total base, respectively collector current un-
der specified conditions. These symbols are
commonly used in case of a reverse biased
emitter junction

Maximum (peak) value of the total current

‘Maximum (peak) value of the varying compo-
nent of the current

Collector cut-off current (open emitter)
Collector cut-off current (open base)

Collector cut-off current (emitter short-cir-
cuited to base)

Emitter cut-off current (open collector)

Total forward current of a diode (d.c. or av-
erage)

Instantaneous total value of the forward cur-
rent of a diode

Total average forward current of a diode (to
distinguish between average and d. c. if neces-
sary)

Peak forward current of a diode

723 0345

Letter symbol

Definition l

| FT N

IR
iR

IRpM
IpsMm

7
Izm
1zs
Py, P()

Prot
Py,
Pzm
Pzsm

Qs

™

Rg

Run

Rih j-a
Ry j-mb

Rip j-c
Rey mb-h

Input, respectively output curvent of a spec- ,
ified circdit

Total reverse (cut-off) current of a diode
Instantancous total valuc of the reverse cur-
rent of a diode

Repetitive peak reverse current of a diode
Non repetitive peak reverse current of a
diode

Zener current (d.c. or average) ‘
Peak zener current

Non repetitive zener current

Input, respectively output power of a specified
circuit

Total power dissipation in the device

Zener power dissipation g
Peuk zener power dissipation

Non repetitive peak zener power dissipation

Recovered charge

Diode (internal) series resistance
Source resistance :

Thermal resistance

Thermal resistance from junction to ambient
Thermal resistance from junction to mounting

bhase

Thermal resistance from junction to case

Thermal resistance from mounting base to

heatsink
Dynamic-slope resistance of a zener diode
r
z - _
S Temperature coefficient of the operating volt
‘ age of a zener diode
’ Ambient temperature
Tamb
T Case temperature
— 773 0346
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LETTER SYMBOLS LETTER SYMBOLS

Letter symbol Definition Letter symbol Definition
fd Delay time VCER Collector -emitter voltage with a specified re-
' Fall time sistance between emitter and base
stor -emitter lage with the emitter
'r Forward rec : ode , VCES Collector -emitter voltage wit
T rward recovery time of a diode : short circuited to the base
i unction t er !
: Junction temperature i VCE.sust Collector -emitter sustaining voltage under the
toff Turn off time (toff = tg + tf) condition, indicated by the third subscript
on Turn on time (ton = tg + tr) & VCEX Collector -emitter voltage in a specified cir-
tr Rise time 3 cuit. This symbol is commonly used to indi-
‘ cate a reverse biased emitter junction
Ly Revers . : .
everse recovery time of & diode VEBfl Emitter -base floating voltage (open emitter)
ts Storage time _ )
T Vg Continuous forward voltage of a diode
stg Stora
’ orage temperature VFEM Peak forward voltage of a diode
vBs: Voo ViR Supply voltage - ‘
Vi, Vo Input, respectively output voltage of a speci-
VBE. Ve, Vo VEB Total value of the voltage(d.c. or average) fied circuit
Vber Vebr Veer Vep Varying component of the voltage Vpt Punch through voltage
VBE’ VCB' Vci' VEB Instantaneous value of the total voltage VR Continuous reverse voltage of a diode
Vber Vebs Veer Veb Instantaneous value of the varying component VRM Peak reverse voltage of a diode
of the voltage o i
\Y VRSM Non repetitive peak reverse voltage of a diode
BEf] Base-emitt i -
\ i vz Operating voltage (zener voltage) of a zener
BEsat» VCEsat Saturation voltage at specified bottoming con- diode
ditions . dmit
Vibr Vi put admittance
V(BR) Breakdown voltage ib+ Yie o
gib» Bie Input conductance Output short circuited
V(BR)CBO: V(BR)CEO, Breakdown voltage between the terminal indi- Input capacitance toa.c.
V(BR)EBO cated by the first subscript and the reference Cib» Cie np P
terminal (second subscript) when the third ter - Cin Pie Phase angle of
minal is open circuited input admittance
V(BR)CER Collector -emitter breakdown voltage with a Vi Ve Transfer admittance
specified i ;
pecified resistance between emitter and base ! g & Transfer conductance ] o
v i fb» Bfe Output short circuited
(BR)CES Collector -emitter breakdown voltage with the c Transfer capacitance to a.c.
emitter short circuited to the base C Cte P
le of
VcBor VGEO: VEBO Voltage of the terminal indicated by the first Ptbr @ fe Phase ang: Oi .
bscript w.r.t. th . - transfer admittance
su pt w.r.t. the reference terminal (sec-
ond subscript) with the third terminal open
circuited
VCEK Knee voltage at specified conditions : 77,3 0348
773 0347 ?
” 66 67 H
July 1967




LETTER SYMBOLS

Letter symbol

Definition

Yol Yoo

Eobr Boe

Caly: €

Yrbr Yye
&b 8re

o

@ ob @ oc

Output admittance
Output conductance
Output capacitance

Phasc angle of
outpul admittance

Feedback admittance

FFeedback conductance

Input short circnited
toa.c.

Input short circuited

Crpr Cre Feedback capacitance toa.c.
@iy Py Phase angle of
feedback admittance
773 0349
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AC125

GERMANIUM ALLOY TRANSISTOR

P-N-P transistor ina TO-1 metal envelope intended for use in pre-amplifier or
driver stages.

QUICK REFERENCE DATA

, Collector-base voltage (open emitter) -VcBO max. 32 V
H Collector -emitter voltage (open base) -VCEO max. 12 V
Collector current (d.c.) -I¢ max. 100 mA

- Total power dissipation up to Tamp = 45 °C
) with cooling fin No. 56227 on a heatsink of

at least 12.5 cm? Piot max. 500 mW
| Junction temperature Tj max. 90 ©°C
o D.C. current gain at Tamb = 25 °C
. . ~ > 50
&t Ic=2mA; -VCg =5V hpg typ. 100
i Small signal current gain at Ty = 25 °C
- Ig =2 mA; -Vgp = 5V; £ = 1 kHz h typ. 125
- E P TVCB ' fe 80 to 170
ki Transition frequency
; -Ic = 10 mA; -Veg=2V f typ. 1.7 MHz
MECHANICAL DATA Dimensions in mm
i .
- TO-1
< e 15™ (not tinned)
1
| Elm .
2 3 w =
“y £
%
cb | g4me | 38.1min (=}

1200685

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

| d I
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AC125

RATINGS (Limiting values) 1)

-

CHARACTERISTICS Tamb = 25 2C unless otherwise specificed
Voltages Collector cut-off current
Collcctor -base voltage (open emitter) -Vepo  max. 32V I = 0; =Veg = 10V -lepy < 10 pA
Collector-emitier voltage (open base) -Vepo max. 12V Iy = 0; -Vep = 32V Ty = 75 0C -1CBO < 800 pA
Collector-emitter voltage with Rgp < 1 kQ -Veogr max. 32 V
Emitter cut-off current
Emitter-base voltage (open collector -V max. 10 v N X
ge (of ) EBO I - 0; Vi = 5 Vi T, = 75°C -lgpo < 950 wA
Currents
) Emitter-base voltage
Collector current (d.c.) -l max. 100 mA = 2mA; Ve =5V Vip typ. 105 mv
~—s Emitter current (peak value 1, max. 200 mA )
Power dissipation .
D.C. current gain
Total power dissipation up to Tamp = 45 °C -5 hisre > S0
with cooling fin No. 56227 mounted on a -lg=  2mA; Vg =5V FE typ. 100
heatsink of at least 12,5 ¢m? P max. 500 mWw
tot _IC = 50 mA; VCB =0 hFE typ. 95
Temperatures -I¢ = 100 mA; V(g =0 hpp typ. 80
Storage temperature T -55t0 +90 °C
8 P stg Collector capacitance at f = 0,45 MHz
Junction temperature T; max. % ©°C C typ. 40 pF
Ig=1¢=0; =Vep = SV ¢ < 50 pF
THERMAL RESISTANCE Feedback impedance at f = 0.45 MHz
From junction to ambient in free air Reh j-a 0.3 °C/mw -Ic=1mA; -VCg =5V |zrb| typ. 90 €
From junction to ambient with cooling )
fin No. 56227 mounted on a heatsink Transition frequency S 1.3 MHz
of at least 12.5 em? Reh j-a = 0.09 °C/mw -Ig = 10 mA; =Vgg =2V fr typ. 1.7 MHz
Cut-off frequency S 10 Kz
-Ic =10 mA; -VCg =2V Ihfe typ. 17 kHz
C ypP
Noise figure at f=1kHz
-lc=l).5mA; -VcE = 5V; Rg = 500 typ. 4 dB
Bandwidth = 200 Hz F < 10 dB
l) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.
| 72 H 73 ”
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AC125
AC125
CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified
h parameters at { = 1 kHz 7206426 ~1.3.abe.
-Ic=2mA; -VCE =5V i - : ,HIlOICl)} IIlB[;lalgln[)A
Input impedance h typ. 1.7 ki | - e d HHH
p pedd le 1.1t0 2.5 kR | mA) 11T
; o AT H - EA 08mA
o typ. 6.5 104 ; HH AT
Reverse voltage transfer hye - 8.5 10-4 : 80 07mA1
an TN anan ITII
; N AT T osma T
. . typ. 125 ; T TTI1IT 1 o ‘o 1
Small signal current gain hfe ),8[(,) to 170 | -\ \ iH H
| X I {asma
. typ. 80 ug-l i [ 5 11
Output admittance h _ i r W\ 60} 't ]
oe <110 pe! : T R HLB T o ma T
i ] AT HHHH
: a3mA
1
! ]
! 40 i
A i (NN +H-+H 02mAt
11‘ -
| 20 .1 mA+1
: ot
a5 C 51~ Vee(V) 101
- —IB (mA)
12 [0,0[ typical valgeJ &
g =1V Ve Tomb =25 C ™
(mV) -
T
It
40
75

74

Anvil 10RR
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i=small signal current amplification
_|Z1=collector load impedance)

jobe

1

,
T

S S——

i
J
L

10

IMinimum collector -emit ter voltag,

{for which gg =0.ImJY’
~~1Provisions must be made to ens
thermal stabllity

10

S5 €T -9IH002L
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GERMANIUM ALLOY TRANSISTOR

P-N-P transistor ma TO-1 metal envelope intended for use in pre-amplifier or

driver stages.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) -Vepo  max. 320V
Collector-emitter voltage (open base) -Vepo max. 120V
Collector current (d.c.) ~I¢ max. 100 mA
Total power dissipation up to Ta;nb = 45 °C
with cooling fin No. 56227 on a heatsink of
at least 12,5 cm2 Piot max. 500 mW
Junction temperature T; max, 90 °¢C
D.C. current gain at Tamp = 25 °C
. > 65
-lg =2mA; -Vcg = 5V hpp yp. 140
Small signal current gain at Tymp = 25 °C
B . _ e typ. 180
Ip =2mA; -Vcp=5V; f=1KkHz hfe 130 to 300
oo Transition frequency
i -Ic =10mA; -VCg=2V fr typ. 2.3 MHz

MECHANICAL DATA
TO-1

Dimensions in mm

._.1‘_5,;"_“_“ (not tinned)

94m

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

Il 81
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AC126

AC126

T = 25 OC unless otherwise specified
RATINGS (Limiting values) 1) CHARACTERISTICS amb
Voltages Collector cut-off current ‘
. Ig=0; -Vep = 10V -lcpo < 10 pA
Collector-base voltage (open emitter) -Vepo max. 32V E-% o B0 A
‘ L= 0; =Vep = 32 V5 T, = 75 °C -1 < H
Collector -emitter voltage (open bhase) -Vecgo max. 12V Ig = 0; -Vep = 32 V3 TJ CBo
Collector-emitter voltage with Rgp; < 1 kQ2 -VCEr max. 32 V Emitter cut-off current
Emitter -base voltage (open collector) -Vggpo max. 10 V Ic=0; ~VEp=5V; Tj=75 °c -1EBO < 550 uA
-Q—um Emitter-base voltage
Collector current (d.c,) ') max. 100 mA Ig= 2mA; -Vcp=5V VEB typ. 105 mV
Emitter current (peak value) IEM max. 200 mA Ig =100 mA; Vg =0 VEB < 400 mv
Power dissipation D.C. current gain 65
>
Total power dissipation up to Tamp = 45 °C “Ig= 2mA; Vg =5V hRE typ. 140
with cooling fin No. 56227 mounted on a
heatsink of at lcast 12.5 cm?2 Prot max. 500 mW -Ic= 50mA; Vg =0 hpE typ. 135
= . n = hpg typ. 105
Temperatures Ic=100mA; Vgg =0 FE
Storage temperature Tstg -55to +90 °C Collector capacitance at f = 0.45 MHz
) ; . typ. 40 pF
Junction temperature Tj max. 90 ©°C Ig=1eg=0; Vg =5V ‘ Ce < 50 pF
THERMAL RESISTANCE Feedback impedance at f = 0.45 MHz .
Y= ¢ AV = z typ. 9
From junction to ambient in free air Ren j-a 0.3 °C/mw -Ig = 1mA; -Vgg =5V | rbl Y
From junction to ambient with cooling Transition frequency
fin No. 56227 mounted on a heatsink . ¢ > 1.7 MHz
of at least 12.5 cm?2 Reh j-a = 0.09 °C/mw -Ic = 10 mA; ~Vgg =2V T typ. 2.3 MHz
Cut-off frequency o 10 kiHz
-Ic =10 mA; -Vgp =2V fhte typ. 17 kHz
Noise figure at f = 1 kHz
-Ig = 0.5mA; -VgE = 5V; Rg = 500 @ typ. 4 dB
Bandwidth = 200 Hz F < 10 dB
1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.
| 82 | || 83 “
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AC126
AC126 G

CHARACTERISTICS (continued) Tamp = 25 °C unless otherwisc specified %
h parameters at f = | kijz |
i = —Ig=07mA
Tl T 2 maA; Vo SVV 7206555 —1.3.abf. 10 IB T TTTTT
- typ. 2.4 kR FEEENT T H(f AL TTH T
Input impedance hje > \ ] , 3 A L 6
1.7t0 3.8 k2 - e 7 1T i
Ty INNRAE W AT,
Reverse voltage transfer h typ. 8.0 10-4 HHHH _\«:, T mA) [7"" At ""O‘SMLA_ C1 1]
verse voltag sfe re - 13.0 10-4 ARRRRARNA I Léb «/),q ;y T
T I T LI T T L Egn
. o S o typ. 180 (TR xe e vt {141 . 0.4,72A:,
Small signal current gain bre 130 to 300 1 - \ (%_ : | 1 Hi
typ. 100 pe-l 1 HAH N H oS HHg e
, ittance . T T W ETL - 11103
Gutput admittance hye 2 170 g1 = His0 .
X NS 141
i - g ]
- 4T 102mA
40l = 11 ]
] 117 LRI T BEE a0
} T 01mA
ITY :
05 ( St-Vee (V) ]r 111 i
IB(mA) 1 EREN
" g
7’ ‘,‘
{,010, typical valuesitH g
U7y —VBe Tamb = 25°CH
(53 H(mv)
HH 8
RN
400 i
!

[ o . T u
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AC126 AC127

7Z06549-13.0b .
ST S LTI L I T T T I T T T I T I T O T T i
1t t-1-1- t |-t -| A7 = small signal current omplitication.}.|.}.}. ||
1111 1L 21 = collector  lood  impedance ) ot
300 I HEEN o GERMANIUM ALLOY TRANSISTOR
BEA N G Tt i d s pr L A l
Ai LI M H - O Y A A1 {~Y%eg=5V |-+ -
NG T ST R A T T e =2ma T ; i i i
LN - HERNERNNEE AATTES N-P-N transistor in a TO-1 metal envelope intended for use together with the
TS bt rerrrit et 0 p-n-p transistors AC128or AC132as matched pairin class B output or driver
200 TTTT S - ‘ stages with complementary symmetry.
O T s R QUICK REFERENCE DATA
= Moy ;.
et Tttt et "‘fF-:.;k 11411 ‘ Collector -base voltage (open emitter) VcBO max. 32 V
00 LT R A T ' Collector-cmitter voltage (open base) Vcego max. 12 Vo
T b T | “"* O lmia TTT T Collector current (d.c.) Ic max. 500 mA
11 A Total power dissipation up to Tamp =45°C
A T Tttt ! with cooling fin on a heatsink of at least
TG T L T ‘ 12.5 cm? Piot max. 340 mW
0 1~ T ] i . I o
: . unction temperature (incidentally) T; max. 100 “C
0 2 4 6 8 Zytkar) 10 : ! !
D.C. cuirent gain at Tamb = 25°C
™TrT i
40 - »~~:yinlmzflnhcollecg;;-e:b‘nirtter voltage ' - A f__ S—— P Y § | Ic =20 mA; Vgg = 0 hpE typ. 100
_ or which goe0.1md)’ ! LG -
Yee |- 1Provisions stt be made to ensure Jo=01m Y s ! Transition frequency
(V) - - --|thermal stability - ~Vee !t ' .
Sl oogrhermas stowlity } o Ic=10mA; Vgg =2V fT typ. 2.5 MHz
0 == = g !
|& ‘ - 1 MECHANICAL DATA Dimensions in mm
SO S 0 : : TO-1 ,
SR DR e - i max94 min38
- 11 - - g'
& ‘ H ==
i E T
A i 111 * not tinned max 1.5 TRt
10 -+ 1 H max0.48
1 - - i ;j -+ - : The blue dot indicates the collector
0 tadal o 1'?;11M1—;1||||1 L 1 11111:1111 Il 'l MR N PRI 11 B (BEEERR NN Accessoriesseepage4
10 10? 10° 10° Zgglt) 10°

723 1116

| K | I 3 |
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AC127

AC127

RATINGS (Limiting values) h
Voltages

CHARACTERISTICS

Collector cut-off current

Tamb = 25 C unless otherwise specified

s =0 Ve = I¢s < 10 upA
Collector-base voltage (open emitter) Vepo  max. 320V I =0; Vg = 0.5V CBO k
=) n= 32V:T. =75°C 1ene < 1100 pA
Collector -emitter voltage (open base) Vepo max. 12 Iip = 0; Vs 32V; IJ 75 7¢ ¢BO
Colector -emitter voltage with Rgp < 70 §2 VOER  max. 32 Vv Emitter cut-off current
Fmitter-hbase voltage (open collector) ViEpo o max. v 1= 0; Vg = 5 V; Tj = 750 1EBO < 550 uA
Currents Emitter-base voltage
Collector current (d.c.) I max. 500 mA -y = 2mA; Vg =5V -VEB typ. 120 mV
Base current (d.c.) I3 max. 25 mA -Ig = 500 mA; Vg = 0 -V typ. 1200 mV
Power dissipation Knce voltage
Total power dissipation up to Tymp = 45 °C I¢ = 500 mA; Ig = value for which
with cooling fin mounted on a heatsink of Ic=50mAat Vo =1V VC["K < 1 Vv
at least 12.5 cm?2 Piot max. 340 mW ’
Temperatures
|
Storage temperature Tslg -5510 490 °C }
|
Junction temperature: continuous Ty max. 9% °C !
|
incidentally Tj max. 100 °C !
VCEK , VCE (V) 1206658
THERMAL RESISTANCE
o D.C. current gain
From junction to ambient in frec air Ry i- = 0.37 YC/mW :
th j-a o / Ig= 20mA; Vgp = 0 hpg  typ. 100
From junction to case Rif i-¢ = 0.11 C/mW
thj-c / Ig= S0 mA; Vep =0 hpg  typ. 105
From junction to ambient with cooling o A t 90
fin mounted on a heatsink of at I = 200 mA; Vg =0 'FE yp-
least 12.5 cm? Rih j-a = 0.16 °C/mW I = 500 mA; Vg = 0 hpE typ. 50
Collector capacitance at f = 0.45 MHz
Ig=le=0; Vg = 5V Ce typ. 70 pF
Feedback impedance at f = 0.45 Mz
Ic=1mA; Ve =5V lzrbl typ. 70 @
L Limiting valucs according to the Absolute Maximum System as defined in
1EC publication 134. 773 0864 773 0865
92 I I 93 |
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AC127

AC127

v—v
CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified APPLICATION INFORMATION
Transition frequency 1. AC127/AC128 as matched pair in a class B amplifier with complementary
e = 10 mA; Ve = 2V fr > 1.5 MHz symmetry delivering an output power of 550 mW.
typ. 2.5 MHz Tolerance of resistors:
Cut-off frequency 10% unless otherwise specified '
= - > 10 kHz R 1O
Ic = 10 mA; Vg = 2V f 560.0 [lKl‘
CE hfe typ. 20 kHz A ‘v‘v‘x"v"\/ —
Noise figure at f = 1 kHz %
I =0.5mA; Ve = 5V; Rg = 500 | 3200F
Bandwidth = 200 Hz F typ. 4 dB T+
< 10 dB
D.C. current gain ratio of A i
matched pair AC127/AC128
oz
IICl= 300 mA; Ve = 0 hpg1/bpgy  typ. 1.1 AC125 §%
matched pair AC127/AC132 Ao soup G4F [ 220
O L
= . = typ. 1.1 ! Sa |pF
Ic|= SO0 mA; Vg = 0 h hpp ! pomd
Iic| CB FElVhppy 277 | 5 ‘ . ok |BERT
; _ o 2
ACCESSORIES "T S 55 T
o v 3,
[Qi‘fib * OJ 7206665
| i Stable continuous operation is ensured up to an ambient temperature of 450C
\ .’_}" provided each transistor is mounted with a cooling fin type No.56226.
le 28 : - . .
i X OPERATING CHARACTERISTICS Tamb = 25°C
1 Supply voltage Vg = 9 v
>
! Output power (deot = 10%) Py t zg?) m\\;Vv
R s Sef L L NN e yp. o m
—1/n -~ < 3 ~ ' Goin
(a6
b |- UL ——
! 2 ._1[___,_.,_-._,__7.,_‘ __._,..._-._\K.
72013713 120137
) E 6. | {
Cooling fin: 56226 Cooling fin: 56227 ' | 0} s * y
65 18000Hz 0 00 200 300 400  RimW) 600
TI08884
Typical frequency response Typical distortion as a function
of output power
77.3 0866 723 0867
, E
4 95
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AC127

APPLICATION INFORMATION (continued)
Quiput stage

Emitter curvent (zero signal)

Collector curremt (peak value)

Midtap voltage at point A

I»)_l‘l_‘\_l_(_l stage

Collector current

Sensitivily

fnput current (P = 550 mW)

Input current (P = 50 mW)
I 0

R
[lem|
VA

-Ie

fi(rms)  typ.
li(rms)  typ.

typ.
typ.

typ.

3 mA
300 mA
1.9 Vv

7 mA
120 uA

35 uA

2. ACI127/ACI132 as matched pair ina class B amplifier with complementary
symmetry delivering an output power ot 370 mw,

AC132

1
Rt
o1
C{
o —0 +
T706660

Stable continuous operation is ensured up to an ambient temperatare of 45 YC,
provided each transistor is mounted with a cooling fin.

773 0868

” 96

AC127

APPLICATION INFORMATION (continued)

1 It 111
Supply voltage Vg = 6 9 9 v
Output power (at d - 105)) Py Lw' i(l): i(l)([: :;7):: ::\\;Vv
Distortion dyot Sce page A
Lnitter current (zero signal) g, B 9 2 2 mA
"1“2 = 2 2 2 mA
Emitter resistors Ry = 3.31 4.71 3.9 @
Ry 3.31 4.71 3.9 Q
Bias vesistor Ry < 100 250 50 Q
Coupling capacitor Cy = 200 04 ] 320 wF
Load resistance Ry, 25 70 15 @
Collector current (peak value)
at Py muax. lICMl Lyp. 9 SO 200 mA
Driver stage
Collector current -1 typ. 2.7 1.2} 7.6 mA
Emitter resistor R4 = 180 | 680 82 Q
Collector resistor Rg = 910 | 3300 | 510
Bias resistors Rg = 4.7 6.8 1.8 Kk
Ry = 3.91 4.7 2.2 k@
Rg = 15 241 6.8 kQ
Decoupling capacitors Cqy = 4() 251 120 uF
Cjs = 25 25 25 uF
Coupling capacitor Cyq = 6.4] 6.4} 6.4 uF
Input current at Py max. ‘
with AC125 lj(rms) typ. 20 10 55 HA
with AC126 licems) YR 15 8 40 pA
Input current at Py = 50 mW
with AC125 Li(rms) typ. 11.5 b 17 uA
with AC120 li(cems)  tYP- 91 4.5}112.5 pA
Total laormonic distortion
at Py 50 mwW deot typ. 2.5) 3.8} 2.0 %
773 0869
97
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AC127 AC 127

v - N 7000;—- Base current versus emitter current EEE H%_i X
18 - min-tityp- max 2
i Te i i 2L AT g
(mA) ” ji%e i
AT 1 z
yav.dy; ) by
v 4 &

¢ 7]

d y

100 —- AL

7 I AR . |
|7 )% Veg =0 ||
1 4 Tomb =25°C

10 ; /£

— 4
. y A .

,0.007 0.01 0.1 1 10 Ig(mA) 100

500 B,(mW) 1000

40
Minimum collector-emitter voltage for which go=0lmid)~ l HJ[‘E ﬁi{ "} [ {:}Hﬁ 10 ;L{L i 1t : i Pl §
V. |Provisions must be mode to ensure thermal stability I -1 5y R HHH HH obPH 2
CE K (3 IS ) o
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o N _ - 8 .’L
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R e " = i 6 H 1 88
PR an A H A ]
SE——— S R o H- 1
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AC128
2-AC128

GERMANIUM ALLOY TRANSISTOR

P-N-Ptransistor in a 'TO-1 mctal envelope intended for use in class A or class
B output stages with battery voltages up to 14V and anoutput power of up to 4 W,

Type 2-ACI28 consists of 2 transistors ACT28 sclected for operation in a low

distortion class B amplifier,

QUICK REFERENCE DATA

oo o o b =

Collector -base voltage (open emitter) “VeRo max, 32V
Collector -emitter voltage (open base) -Vero max. 6V
Collector current (d.c.) -l max, | A

Tatal power dissipation up to Tapp = 25 ©C
with cooling fin on a heatsink of at

least 12.5 cm? Prot max. | W
Junction temperature (incidentally) Tj max. 100 °C
D.C. current gain at Tanpp ~ 25 °C

~Ir = 50 mA; Ve = 0 hp g "%};Pt-“ l(;(ﬁ)
Transition {requency

I = 1OmA; -V = 2V fp typ. 1.5 Miz

MECHANICAIL DATA Dimensions in mm

TO-]

/3D
PR YN
EOAN
S
‘18!
max§6.!

The red dot indicates the collector

Accessories see page 4. 723 0870

| ' I

10.10.1966
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AC128 . AC128 ’
2~AC128 ' 2-AC128
RATINGS (Limiting values) 1) " CHARAGTERISTICS Tamb = 25 °C unless otherwise specified
Voltages Collector cut-off current
Collector -base voltage (open emitter) ~-Vepo max. 32V Ig=0; Vg =10V ilelile) < 10 uA
Collector -enitter voltage (open base) -Vocpo  max. 16 vV Ig = 0; -Vgp = 32 V -lgpo < 200 upA
Collector -cmitter voltage with Rgg <400 Q2 ~Veggr max. 32V Emitter cut-off current
Emitter -base voltage (open collector) -VEBp  max. 10 Vv Jo = 0; ~Vpp = 10V -1510 < 200 pA
Currents Ic=0; -VEp = S5V; Tj =75 OC ~1EBO < 500 uA
Collector current (d.c.) -l max. 1000 mA Emitter-base voltage i
Collector current (peak value) -leMm max. 2000 mA Ig= S0mA; Ve =0 VEB < 300 mV i
Base current (d.c.) -Ig max. 40 mA I = 300 mA; Ve = 0 VER < 450 mV ;
Power dissipation Knee voltage
Total power dissipation up to Typp = 25 oc -lc = 1 A; -1p = value for which
with cooling fin mounted on a heatsink of “lc=1.1 Aat -Vgg =1V -VCEK < 0.6 Vv
at least 12.5 cm? Prot max. 1000 mW
Temperatures -Ic
—_— o (A) -Is
Storage temperature Tstg =55 to +100 “C ;é_"_‘"“’ T
Junction temperature: continuous Tj max. 90 °C i l
t
incidentally Ty max. 100 ©C | |
I
! !
. 1 i
THERMAL RESISTANCE - 7 o VCETY!
From junction to ambient in free air Rin j-a = 0.29 9C/mw .
o D.C. current gain
From junction to case Rip j-c = 0.04 °C/mW typ. 90
) th j-c / i -Ic = 50 mA; Vg = 0 . hrE yp
‘ . . . - C 55 to 175
From junction to ambient with cooling ;
fin in free air Ripi-ga = 0.14 °C/mW typ. 90
th j-a ‘ -1~ =300 mA; Vg = 0 hp g yp
. . . . . C 60 to 175
From junction to ambient with cooling }
fin mounted on a heatsink of at . _ . . | typ. 80
least 12.5 cm? Rthj-a =  0.08 °C/mw | -lg= 1A Vep=0 _ TE - 4510 165
Collector capacitance '
Ig=1,=0; -Vgg=5V Ce typ. 100 pF
. . ‘ Base resistance
ly Limiting values according to the Absolute Maximum System as defined in —_—
IEC publication 134. 7Z3 0871 ~Ig=1mA; -Vgg =5V Thb' typ. 25 9
723 0872
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AC128 -
2-AC128 | ,, AC128
CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified ' APPLICATION INFORMATION
ICATIO - )
Transition frequency
Class B operation with matched pair 2-ACL128
T = A - 1.0 MHz -
Ic = 10 mA; -Vgg = 2V f > ' o \
C . CE T typ. 1.5 MHz %Rl 1
. o3
Cut-off frequency o
=i
~Iv = 10 mA; ~Vep = 2V f > 10 khz v
€ CE hfe typ. 15 kHz ! 25 Vs
A+
Small signal current gain linearity s 3
(see also page L) 500 > 0.50 1 Ra Re
typ. 0.60 1)
o Y
D.C. current gain ratio of 7206743
matched pair ACL127/AC128 W To provide stability the total resistance in the base circuit of each transistor
|Ic|: 300 mA; Ve = 0 hpEL/MFE2 typ. 1.1 should be less than 100 2.
matched pair 2-AC128 Supply voltage Vs = 6 9 9o_ Vv
t L1 Ambient temperature Tamb upto 55 55 45 ©°C
|Ic|= S0 mA; Vep =0 hpg1/bFE2 <yp. | éS Emitter current (zero signal) Ig = 2x3 2x3 2x3  mA
) Bias resistor 1) Ry = 2.0 2.2 3.52) kQ
- - . L. i i 1 R = 47 39 3 Q
I~|= 300 mA; Vep = 0 hep /hps typ. 1.1 Bias resistor 1) 2
I CI CB FEI/NFE2 < 1.25 Common emitter resistor Rg = 2.2 3.9 1.5 @
e . . Input (source) resistance R; = 1.5 1.5 1.0 k@
ACCESSORIES Load resistance Ree, = 65 98 62 Q
Dissipation (two transistors) 4y Prot typ. 2x0.425 | 2x0.65 | 2x1.05 W
"5,65.1 03 03 Power delivered to transformer Pg typ. 0.75 1.1 1.9 W
S 5 e Collector current (peak value)
l - at Py max -lom typ. 300 300 500 mA
Collector current at Po max -Ic typ. 2x95 2x95 | 2x150 mA
D 28 N Input voltage at Py max Vi typ. 5.5 6.0 6.6°) V
Total harmonic distortion
_l at PO max dtot wyp. 3.5 4.0 5.5 %
Input voltage at P, = 50 mW Vi typ. 1.6 1.4 1.19) v
Total harmonic distortion
—{- — )R- - :Is: 1 T N at Po = 50 mW doe  typ. 2,00 2.0l 25 %
Sy
L || _ —
e 12 Teonn o . 6 . 1y Tolerance of bias resistors: 5%
N 2) Variable resistor
Cooling fin: 56226 Cooling fin: 56227 3) This resistance is composed of a 68 © resistor in paraliel with a 1309 NTC
Aj at 500 mA resistor. Code number 2322 610 12131.
1y x500 = ——Af“:.———-—, where 4A; = loaded small signal current amplification. 4) Mounted on cooling fin 56227 at Typp up to 20 °C.
L 723 0873 5) Losses in the driver transformer are not taken into account. 773 0874
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AC128 | AC1
2-AC128 30
BT ﬁ—_‘%
4 TN :
ot N \e. o SYMMETRICAL GERMANIUM TRANSISTOR
.. A ) L @
(i) 1 ghs ,;’z& \&?‘6‘ heatsink material : («'
suold 1T \w&/ % 1.5mm aluminium Ev N-P-N transistor in a TO-1 meatal envelope. The AGI30 is primarily intended for
1 F?‘ l *’ﬁ > use in havizontal deflection synchronization circuits.
\‘qi,,ﬂ : \?,u_,
}30 T RATINGS Limiting valuwes according to the Absolute Maximum System as defined in
’),0()’\ S LLLLLLL LB T 11C publication 134.
DU @ .
IR *,r‘\’zz,,-)p e Collector -base voltage (open emitter) Veno max. 20 V
M | - Collector -emitter voltage (open base) Vero wax, 10V
- :ka‘e;b - T Collector-emitter voltage with Rpp < 10kS2 VerRr max. 15 V
400k N oy, FHHH A Collector current (d.c.) Ic max. 100 mA
GM.,L’/ZZ T a8 j*b : T T Total power dissipation up to Tymp =25°C Pior max. 145 mW
v ooy 2 H O LT Juanction temperature Tj max. 90 ©°C
: 9 ol LTI T
et 1 vl
200t sarsec ol A \as A HA THERMAL RESISTANCE
: - &'\K~“ E L . From junction to ambient in free air Rih j-a = 0.45 °C/mW
) i !‘S,\\ 1 T R L CHARACTERISTICS T = 25 °C unless otherwise specified
()0 I : i T I T Saturation voltages
20 40 60 80 100 120 Tomp(°C) Ic = 10 mA; Ig = 1 mA VCEsat typ. 15 mV
: ' B VBEsat  typ. 245 mV
7206775 13.abh, D.C. current gain
Aj [H—1-4-Aj=Small signal current amplification with sliding collector-emitter| Ier = 10 mA: Ve = 1V her > 25
heel ] voltage at Vg =IOV and R =160 » o C » VCE FE typ. 65
150 T T T o ot o B Ration between hpp and hpc
A B - - L hEgR typ. 1
e ) - for each individual transistor
-t T 1 HE L hrc 0.5t0 2
Tl n .. . Transition trequency '
T ’ Ll T PR EE T TERT | Ig=10mA; Ve = LV f > 2 MHz
100 AT T ‘ MECHANIGCAL DATA "Dimensions in mm
hFE at —VCE =]V o LT dod 11 typ -t . TO-1
_ N O I 0 O Pbad o b max i
AT H_Hw?};»% e 5T ot tinned)
- ~ I I I Y
L - ; ]
EREENN 1k Elot 1T E c
50 HHH | ‘3’1_——63 ) 3 . 5
ST - S ;
B U0 T O U O T OO O O Y T O O . ' c b g £, max 38.1mln =]
.- e - TToaes
0 - The coloured dot indicates the collector.
0 10 200 300 400 ~Ic(mA) 500 Because of its very good symmetrical properties the collector and emitter can be

connected interchangeably.

| ll
) May 1968



AC132
2-AC132

GERMANIUM ALLOY TRANSISTOR

P-N-P transistor in a TO-1 metal envelope intended for use together with the
n-p-n transistor AC127 as matched pair AC127/AC132 in class B output stages

with complementary symmetry.

Type 2-ACL132 consists of 2 transistors AC132 selected for operation in class B

output stages.

|

QUICK REFERENCE DATA
' Collector -base voltage (open emitter) -VcBo max. 32
" Collector -emitter voltagé (open base) -VCEO max. 12
2 Collector current (d.c.) -lc max. 200
Total power dissipation up to Tamp = 45 o¢
j with cooling fin on a heatsink of at least
E 12.5 cm? Peot max. 500
Junction temperature Tj max. 90
D.C. current gain at Tamb = 25 °C
- = A = . -
. Ic=20mA; Vgp= 0 hgg typ. 135
" Transition frequency
‘ -1c = 10 mA; -VCg =2V fr typ. 2.0

mA

mW
°c

MHz

|
i
{ MECHANICAL DATA
H

Dimensions in mm

TO-1 max94 min38
| 3 = ¥
' 5 m—
E _Ey
. not tinned max 1.5 T20satu
max0.48
The red dot indicates the collector

Accessories see page 4.

773 0875
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B A TINGS (Lihmiting values) l)

Voltages

Collector-base voltage (open enmitter)
Collector-emitter voltage (open base)
Goliector-emitter voltage with Ry < 1 kS§2

Emitter -hasce voltage (opernt collector)

Currents
Collector current (d.c.)

Base current (d.c.)

Power dissipation

Total power dissipation up to Tymp = 45 °C
with cooling fin mounted on a heatsink of
at least 12.5 cmZ

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to case

From junction to ambient with cooling
fin mounted on a heatsink of at
least 12.5 cm?2

Voo
“Varo
“VCRER
~“VEBO

-.](,

)

Pt()t

Tstg

Ren j-a

Rth j-c

Ren j-a

max.- 32
max. 12
max. 32

max. 10

max. 200

max. 10

max. 500

=55 to -+ 0

max. 90

= 0.30

H

0.05

= 0.09

mA

mA

mW

()C
oC

oC/mw
oC/mw

oCc/mw

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

IEC publication 134.

773 0876

AC132
2-AC132

CHARACTERISTICS

Collector cut-off current

Ip=0; Ve = 0.5V
I =05 -Vep -

Emitter cut-off current

lg=0; -V =5 V; Tj=75°C

Emitter -base voltage

I =
Ig =200 mA; Vep=0

Knee voltage

32V,T

J

2mA; -Vgpg =5V

L= 75 9C

Tamb = 25 OC unless otherwise specified

-1CBO < 10 pA
-lcpo < 800 uA

-IEBo < 550 uaA

VER typ. 105 mV
VEBR < 550 mv

-l = 200 mA; ~Ip = value for which

~lg =220 mA at -Vop =1 V -Vegk < 350 mV
(-{g)
m =1,
220} -~ s
200 |
: 1
Lo
[
1o
L
1
_VCEK ’ _‘/CE (V) 7206753
D.C. current gain
-Ic = 20mA; Vep=0 hrp typ. 135
~Ic= 50mA; Ve =0 hpg typ. 115
=Ic = 200 mA; Vg = 0 hpp typ. 70
Collector capacitance at f = 0,45 MHz
Ig=1le=0; -Vgp=5V Cc typ. 40 pF

Feedback impedance at f = 0.45 MHz

slg =1l mA; =Vep =57V

|zrb| typ. 90 €

723 0877

114
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AC 132
2-AC132

CHARACTERISTICS (continued)

Transition frequency

“Top = 10mA; ~Vep =2V

Cut-off [requency

-lg 10 mA; ~Vep =2V

Noise figure at { = | kHz

_IC = 0.5 mA; _VCF =5V; RS =500 Q2

Y

Bandwidth = 200 Hz

D.C. current gain ratio of
matched pair ACI127/AC132

llcl =50 mA; VCB =0

matched pair 2-AC132

Tamb = 25 °C unless otherwise specified

o > 1.3 Mtz

I typ. 2.0 MH=z
¢ > 10 kHz
hfe typ. 17 kHz
r typ. 4 dB

typ. .1
hppi/bFE2 2 s

AC132
- 2—-AC132

APPLICATION INFORMATION

Audio frequency amplifier with matched pair 2-AC132 in class B operation.

-
QM s
1:01+1)
Rz =1004) Re
)
O . B 7206742 +

The transistors may be used without cooling fins or heatsinks.
Stable continuous operation is ensured at an ambient temperature of up to 45°C.

CHARACTERISTICS Tamb = 25 °C

typ 1.1 Supply voltage Vs = 6 9 Vv
Io| = 20 mA; Vep = 0 - x5
lic| CB hpg1/hFE2 < 1.25 Emitter current (zero signal) Ip = 2x1.5 | 2x1.5 mA
= . - yp. L.l Bias resistor R = 5.6 6.8 k2
[ic| = 200 mA; Ve = 0 hpR1/DEED *(yp s 1
N Common emitter resistor Rg = 5 14 Q
ACCESSORIES Load resistance Rec, 7 160 292 Q
Total power dissipation Prot typ. 2x180 | 2x220 mW
- Power delivered to transformer output Py typ. . 310 365 mW
Collector current (peak value) at P, max ~IcMm typ. - 125 100 mA
28 Collector current at Py max -1c typ. 40 32 mA
7 Input voltage at Pg max : Vi typ. 4 3.8 V
Total harmonic distortion at Py max di ot typ. 7 6 %
- T _)2} 1 N o ﬂt Input voltage at Py = 50 mW Vi typ. 1.40 1.35 Vv
Total harmonic distortion at P, = 50 mW deot typ. 2.5 3.0 %
©
e 12 ] 720073 JL TT007% 5
Cooling fin: 56226 Cooling fin: 56227
773 0878 723 0879
1 |
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AC132
2-AC132

AC132
2-AC132
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AC132
2-AC132

GERMANIUM ALLOYED MEDIUM POWER
TRANSISTORS

The AC187 is a n-p-n audio transistor in a TO-1 metal envelope,

The ACI187 is primarily intended for use together with the p-n-p medium power
transistor AC188 as matched pair AC187/AC188 to about 3 W complementary sym-
metry class B output stages.

The AC187/01 is electrically equivalent to the AC187, constructed integrally with a

40[Minimum collector ~emitter voltage for which go=aym.n,—71'}'ll'{'ll'} AL { an N heat conducting block, which gives better heat transfer.
Provisions must be made to ensure thermal stability § The thermal resistance from junction to heatsink shows an improvement(—%lOOC/W)
Ve 3 as compared with that obtained with the AC187 when using heat conducting clip
v) 56227. |
0 The AC187/01 is also available as matched pair with the AC188/01,
A 1
6 QUICK REFERENCE DATA
Collector-base voltage (open emitter) VeBO max. 25 V
20 3 : Collector-emitter voltage (open base) VCEO max. 15 V
] ' Collector current (peak value) IeMm max. 2 A
T AN , Total power dissipation up to Tamp = 46 °C Peot max. 0.8 W
0 Junction temperature T; max. 90 ©C
D.C. current gain at T; =25 oc
Ic =300 mA; Vo = 1V hpg 100 to 500
Cut-off frequency
Ollll 1 I vaabalglalal 3 113 1 L edadadadaled g o311 ! Lot gyl ) oq 3y 1 11 Ladadalyly)
- s Vg = .20
10 102 103 104 Zoe (D) 105 I 10 mA; Veg =2V fhte typ kHz
MECHANICAL DATA Dimensions in mm
15" (not tinned
ACI87 (ot tinned)
TO-1

g1

0.48Max

9.4max 38.1mIn
The coloured dot indicates - 7208885

the collector

Accessories available: 56200; 56208; 56209; 56210; 56226; 56227

lm Anril 10A8 || ]2| ”



AC187 AC187/01
AC187/AC188

AC187 AC187/01 ”

AC187/AC188

Dimensions in mm THERMAL RESISTANCE

MECHANICAL DATA (continued)

April 1968

AcCty7 /ol From junction to ambient in free air AC187/ACL87/01
dent g without cooling clip Rehj-a = 290 | 180 °C/W
. .__;’/. ., J5™% (not tinned) ! with cooling clip 56227 thij-a 140 oc/w
5led T ! ? with cooling clip 56227 on
g ""QI,__, A T' o= = 1.5mm blackened Al. heatsink of 12.5 cm?2 Rep j-a - 80 70.5 9C/W
= - ! with cooling clip 56227 on infinite heatsink Rip j-a = 55 oCc/wW
4
é’l max min From junction to case R, ;_.= 40 45 OC/W
157 381 th j-c
* " Tzoases Rehj-c Rthe-h Rehh-a '
AC187 with
The dent indicates the collector cooling clip 56227 0—-]'{ }—0—;—{ }-—.«F{ }—o0 a
RATINGS (Limiting values) 1) 40 °C/W 15 °C/W
45 OC/W 0.5 °C/W
Voltages AC187/01 o— | —| |—o— | —
Collector-base voltage (open emitter) VcBo max. 25 V i ¢ h a
Collector-emitter voltage (open base) Vegro max. 15 V CHARACTERISTICS Ty=25 OC unless otherwise specified
Collector-emitter voltage Collector cut-off current T
) typ.
itter -b: it e llector \Y max. 10 V
Emitter-base voltage (open co ) EBO Ig=0;Vep=25V; Ty = 90 oC IcBoO < 2.5 mA
Currents -VBg = 1.0V; Vgg =25V IcEX 100 uA
Collector current (d.c. or average over Emitter cut-off current
any 50 ms period) I max. 1 A — : ! typ. 15 WA
Ic =0; Vgg = 10V EBO < 100 uA
Collector current (peak value) IcMm max. 2 A
typ. 1.2 mA
-0 - . T: = 00 O
Power dissipation Ig =05 Vgg = 10 V5 T = 90 °C IEBO < 2.5 mA
Total power dissipation up to T,y = 46 °C 2) Peot max. 0.8 W Base -emitter voltage
Ic= SmA; Vg =10V VBE 95 to 135 mV
Temperatures
o Ic =300 mA; Vg = 1V VBE < 550 mV
Storage temperature Tstg -55to+75 “C
o Emitter-base floating voltage
Junction temperature T max. 90 “C
Ig =0; VCB =25 V; Tj = 90 oC VEBf1 < 400 mV
1y Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.
2) The allowable peak power in class B speach and musical driven amplifiers is 1.1 W
122 ” 123
April 1968 ‘
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Anril 10AR

Anril 10A8

AC187 AC187/01 f ' AC187 AC187/01
AC187/AC188 AC187/AC188
CHARACTERISTICS (continued T. = 25 0C ) rwise specifi Qif//’c:
( ed) IJ 25 0Cunless otherwise specified : APPLICATION INFORMATION
Knee voltage 1.5 W transformeriess audio frequency amplitier with matched pair AC187/AC188
IG= 1 A; Iy = value for which in complementary symmetry class B output stage up to Tomb = 45 °C.
Ig= 1l Aat Ve =1V VCOEK < 800 mvV 0L
I 1 o O“Vs =9V
c
(A) Iy R =50,
Y R
10|~ | 39040,
! ]
i
! | AC188
' I \
: : [ 56kd) L. 500uF
e ! Ri oo sT 6
VCEK ’ 1208971 ‘ %é‘—(vl ssa
D.C. current gain 15kdL
= . e = 1
Ie= 5mA; Ve = 10V bpp . 20 Re SOpF 8c108"
| wdee 250pF
Iz = 300 mA; VCH = 1V by typ. 200 + N >AC1B7
* 100 to 500 &7k
Ic= 1A Ve =1V hrg > 50 I AC132
’ 50pF
Collector capacitance at { = 450 kliz Vl@ _;j=“0V
lo.n | 250pF
Ig=1,-0; Vg =5V Ce typ. 150 pF N
< 180 pr
o0
Transition frequency or BC148 W;W
Ic = 10 mA; Veg =2V fp > 1 MHz
typ. 5 MHz
Cut-off frequency Typical input requirements \A (xms) 4 mV; li(rms) ~ 0.12 pA;
I for an output power of 50 mW Ry = 33 k2
= 10mA; Ve =2V X ‘
c CE fhfe typ. 20 kHz Typical input requirements Vi(rms) = 22 mVi I (ymg) = 0.66 upA;
D.C. current gain ratio of for an output power of 1.5 W Ri =33k
matched pair AC187/AC188 Typical bandwidth (3 dB); Rg = 0 B = 60 Hz to 65 kHz
A = . - Typical bandwidth (3 dB); Rg = 50 k2 B = 65 Hz to 35 kHz
|ic| = 500 mA; [Veg| =1V - - 1o ypical b (3 dB); Rg
) i Quiescent current “cql = 5 mA, adjustable with R1
When using AC187 and AC188 each transistor should be mounted with cooling clip
56227 on 1.5 mm blackened Al. heatsink of 3 cm x 3 cm.
When using AC187/01 and AC188/01 each transistor should be mounted on 1.5 mm
| blackened Al. heatsink of 2.5 cm x 2.5 cm.
| 124 I | 129 I




AC187 AC187/01

AC187 AC187/01 AC187/AC188

AC187/AC188

7207686 15 7207883 15 ' 7207885
80 heatsink material: “[Base current versus collector, “|Base~emitter voltage versus
R ll.5mm blackened ' : Iclcurrent Iclcollector current
ot . LLurren

~—

aluminium 1] (A);H:'HiH:’F”T' T . UU_U,” I LA 1T IE

H Vo=V [ Vee=W T 1]

(mw) .

600 R H T SuuANE Tpo=25°C 1111t Tio=28°C L E e
‘-;E 3 T . 1JL' “ RN N * i TI[ R
SENNENR NENEEN QM- ek 3 e HAaaf T I
ST LSA I T e LS et
T E-ARR-'¢Rs LT TH- T L&
B N K BREP d e - JRN S G ’ 4 ﬁ,l 19 -
OO AT s
o g - Y NiRE/ENNAYANERNE
By raug %9 u T ] o5/ EENNN NN 05 y ]
T, 9°C/pR 5 ENEN 5 1 - N TR EE _E
N[: ‘.«/wzc ’»}j 1 7/ S - 4. 44 S 4-¥ .

200 14

A 2 HTH i/ - N NN 1 A
: ! RENE NN NEN /N RBS R -
i Wil : AT
1 L rea ™R ]
% 20 40 60 80 %100 Tgmp(eC) 0 0 IgmAY20 o 05 Ve

72076884
I = Region of permissible operation under all base-emitter conditions. 1 T T b 1130
IC L{ Il = Adlitional region of operation when the transistor is cut-off with = CBO .; _H“:;f IREREEEN ] 44 »_:::_7
(A) -ViE 2 ~VpEN. _ (mA) 1] | i i
I 1E = Outside regions 1 and II, the transistor can withstand transient energies of [} max | | L1
- HAT 1.0 mWs, provided it is cut-off with -VBEfl > -Vgpx > -0.6 V o T III I
3 )
T typ
HH T HH- T Usszszs pEnmndl/F/ RN E R R
S i A
c mH] HH ] g
NEn T (mA) nun i ] 1, 8
2 5 n Busn 6)\\ 1
- T R st T
- HHH s T HH & \6} o5y
0 1 mEw 0NN LU0V
5 T 15 Vee(W) 25 FETH A
1H H i T
T NAGSEER 1] 1] 3/4 150 i
| 4.1 ] - _H._._ | 3 1] ‘y
] ‘ ~»,//.A EENEuNE
Ras T i } ool LA
0 ! ' >0 50 100 T;(°C) 150

[z,)

10 15 20 25 Vee(V) 30

April 1968
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GERMANIUM ALLOYED MEDIUM POWER
TRANSISTORS

The AC188 is a p-n-p audio transistor in a TO-1 metal envelope.

The AC188 is primarily intended for use together with the n-p-n medium power
transistor AC187 as matched pair AC187/AC188 to abour 3 W complementary sym-
metry class B output stages,

The AC188/01 is electrically equivalent to the AC188, constructed integrally with a
heat conducting block, which gives better heat transfer.

The thermal resistance from junction to heatsink shows an improvement (=10 °C/W)
as compared with that obtained with the AC188 when using heat conducting clip
56227.

The AC188/01 is also available ag matched pair with the AC187/01.

B QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VeBo max. 25 V
Collector-emitter voltage (open base) -VeEo max. 15 V
Collector current (peak value) -Iem max, 2 A
Total power dissipation up to Ty, = 46 °C Prot max. 0.8 W
Junction temperature ’I’j max. 90 OC
D.C. current gain at Tj=250C

=Ig =300 mA; -Veg =1V hpg 100 to 500
Cut-off frequency

“Ic =10 mA; -Vgg =2V ) fhte typ. 10 kHz

MECHANICAL DATA

ACigs
TO-1

15™%(not tinned)y

g1mex

0.48max|
———rie—

9,4 max R V 3g.1min

7200685

The coloured dot indicates
the collector

Accessories available: 56200; 56208; 56209; 56210; 56226; 56227

April 1968 ” I VA [




AC188 AC188/01 ”

AC187/AC188

MECHANICAL DATA (continued) Dimensions in mm

AC1B8 /01
Qent é
vl 15M% (ot tinned) o2
" N . B <
g e . T = .. r
‘e ] !
4
DR - YAk _.sen o

S EERER
The dent Indicates the coltlector

RATINGS (Limiting values) l)

Voltages

Collector-base voltage (open emitter) -VenRo max. 25

Collector-emitter voltage (open base) -Vepo max. 1§V

Collector -emitter voltage

-Ic £ 600 mA; Rp <1 Q2 -Verr  max. 18

Emitter-base voltage {(open collector) -VEBO max. 10

Currents

Collector current (d.c. or average over
any 50 ms period) -1 max. 1 A

Collector current (peak value) -IcMm max. 2 A

Power dissipation

Total power dissipation up to Ty =46 0C 2) Piot max. 0.8 W
Temperatures

Storage temperature Tsig -55to +75 ©C
Junction temperature T} max. 90 °C

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

2) The allowable peakpower in classB speach and musical driven amplifiers is 1.1 W

R

AC188 AC188/01

AC187/AC188
THERMAL RESISTANCE
From junction to ambient in free air AC188 | AC188/01
without cooling clip Reh j-a = 290 180 0C/w
with cooling clip 56227 Rep >'~a = 140 oc/w
with cooling clip 56227 on )
1.5 mm Al blackened heatsink of 12.5cm?2 Rth j=a = 80 70.5 OC/wW
with cooling clip 56227 on infinite heatsink Rih j-a = S5 oc/W
From junction to case Rih j-c = 40 45 oC/W
R(h i-C R - R -
ACLBS with e Tthc-h th h-a
cooling clip 56227 O—J{——l"’jr_l-—‘-h-r—l—od
40 oC/W 15 6C/W
45 °C/W 0.5 °C/W
A/l o—{ el 1 e o
j c h a
CHARACTERISTICS Tj = 25 0C unless otherwise specified

Collector cut-off current

I =0; ~Vep = 25V

_ typ. 20 pA
lcso < 200 pA

20 =VYour = T = ) O
Ig = 0; -Vgp = 25 Vi Tj = %0 °C

+Vpg = 1.0 V; —VCE =25V

-IcBo < 1.4 mA
~-IcEx < 200 upA

Emitter cut-off current

typ. 15 unA

Ic = 0; =Vpp = 10 V -
c EB IEBO 277 900 LA

typ. 0.4 mA

IC = 0; "VEB =10 V; ’F] = 90 OC -IEBO < 1.4 mA

Base -emitter voltage

10V -VBE 115 to 145 mV
1V -VBE. < 450 mV

-lc = 5mA; -VeEg

~Ic =300 mA; -VCE

"

Emitter-base floating voltage

1E =0; -Vep = 25 V; Tj =90 °C

~VEBfl < 400 mV

| - |

April 1968
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AC188 AC188/01

|

AC187/AC188

CHARACTERISTICS (continued)

Knee voltage

'I'j = 25 9C unless otherwise specified

E——————— |

AC188 AC188/01
AC187/AC188

APPLICATION INFORMATION

1.5 W transformerless audio frequency amplifier with matched pair AC187/AC188
in complementary symmetry class B output stage up to Tymb = 45 °C

=lg = 1 A; -Ig = value for which
“lg=llAat -V =1V -VaRK < 600 mV 15k
’ r ,l Q"Vsngv
__IC
A Iy R =54
5 SR
1o} - ' 3800
| |
! i AC186
i
! }' Hssm o000
! Rls ¥
H l 68.0, 504
465’( ! mm;VCE v
D.C. current gai 154 .
urrent gain o Rl
SOuF L0 e
...IC = 5 m/\; "VCE =10V hFE > 70 Rf mv'
+
~1¢ =300 mA; -Veg = 1V hiore typ. 200
¢ CcE 'FE 100 to 500 4
~lg= 1A, -Vgg=1V hpg > 80 Lsour
V,@ =310V
+
Collector capacitance at f = 450 kHz
Ip=1a=0; -V =5V Ie typ. 90 pF
B e B c < 110 pr
Transition frequency Nor BCY48
i .- - > 1 MH
Ic= 10mA; -Vgg =2V fr typ. 1.5 MH; Typical input requirements Vi(rms) = 4 mV;Ij(rms) = 0.12 pA;
' ’ for an output power of 50 mW Ry = 33 k2 .
Cut -off frequenc Typical input requirements Vi(rms) = 22 mV; Ii(rms) = 0.66 pA;
-Ic= 10mA; -Vgp=2V fhe typ. 10 kHz for an output power of 1.5 W Ry = 3'3 k2
Typical bandwidth (3 dB); Rg =0 - B = 60 Hz to 65 kMz -
D.C. current gain ratio of ypical bandv (3 dB); Rg z
matched pair AC187/AC188 Typical bandwidth (3 dB); Rg = 50 k§2 B = 65 Hz to 35 kHz
'ICI =500 mA; |VCE| =1V hpE1/bpER) < 1:1.925 Quiescent current |Icq| 5 mA, adjustable with R1
When using AC187 and AC188 each transistor should be mounted with cooling clip
56227 on 1.5 mm blackened Al. heatsink of 3 cm x 3 cm.
When using AC187/01 and AC188/01 each transistor should be mounted on 1.5 mm
blackened Al. heatsink of 2,5 cm x 2.5 cm.
132 [ I 133 I
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AC188 AC188/01

AC188 AC188/01
/ AC187/AC188

AC187/AC188

; e J2OTT 16 e o oo TROTNG
Base current versus collector ~[Base -emitter voltage versus

J15mm blackened current “Igjcollector current

f‘.fﬁ?f’-“”‘ﬁ’“-«— G ST e

8001 . i 7207916
TTHT NIFHT T {heatsink material: -1

mt.:: T T
(W) T T T

] T, =25°C Tj =25

" 14 o B B A e Pk o W
1
il

/
/11114

—

600}-

T
—

)[l'
3™
Q

400 HHHH-

=4
g

i
1
== Lminy

=i min

- y.-: R - -
200HHH ‘,v“‘_tﬁ?esw'1 .

:“\\1 : :
+ :
A
1
i
i
It
I
|
|

(=]
"
7
4
f
1
.
T
'
T
t
——+—
RN
- i
T O A
b S $1
Sgt Anuw
o
BN RED 4
A
3
g
L
Il
T
;
=

-4 - 44 - S - % .,"v - -4
0 20 40 60 80 Ur 100 Tqmb(©C)

7207918

4 1 Fyr I
1 J13] 1 = Region of permissible operation under all base-cmutter couditions. [ - . j" " n'iu}xl ’
C._ Il = Additional region of operation when the transistor is cut-off with ] —ICBO v ! 1 , / typ
(A) ~Vpy 2 -Vign [ (mA) ol ¥ ”
T W= Ouside regions T and 1, the transistor can withstand transient energles of 2 ! "" A / ’/ V
. 3 1.0 mWs, provided it is cuc-oft with Ve < Verx < 0.6V =uk ! LL’ / // / '
- — T1H Vep=25V
e  HE H R HH ! Y /
T A ,_:.:,::,_.‘MjgjjﬁuHH{ H | 0111 V’/
eI RENESENERRANE (11 i 't . y -
T HTFH NN NN AN _110_ IT T | / / !
_ T e H T H | WA
3 ¥ X THmAN 1 O ! / / i
- HH EaE | 11
T A T N 1 HT O " ] i
BERNNEN BERNNERNNNEANS ANEENS 0“ sENENENE Many ‘ 25y /
T HHH B -VeeW 25 HH ! 00! RUER
1 HH - § H i |
_SQ-_‘:T"M HHHH 1T L:"\ﬂ Tl T _:: ‘bV/ — |

THH R HT R T |
B AT | 0001 LL
0 5 10 15 20 25Vog (V) 30 | 0 50 100 T; (°C) 150

e A e

,, ]34 l, . .. - Anvil 10AQ ‘| ]35 “
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AD149
2-AD149

GERMANIUM ALLOYED POWER TRANSISTORS

P-N-P power transistor in a metal envelope with the collector connected to the

mounting base.
It is primarily intended for use as matched pair 2-AD149 in class B push-pull

output stages with an output power of up to 20 W.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VCopo ~ max. 5 V
Collector-emitter voltage (open base) -Vggo max. 30V
Collector current (d.c.) e max. 3.5 A
Total power dissipation up to Trp = 45 °C Piot max. 32.5 W
Junction temperature (incidentally) T max. 110 °C
D.C. current gain at T = 25 9C

~-Ic= 1A; Vep=0V hpgE 30 to 100
Cut-off frequency

-1 = 0.5 A -Vcg =2V fhfe typ. 10 kHz

MECHANICAL DATA Dimensions in mm

Collector connected to mounting base

max
6™ - Tl
)
o

-
x o] x
gl 3
5 : 3

. f

I )

7200677 "._,

Accessories available: 56201

| 137 IR




AD149

AD 133 2-AD149
2-AD1
. = 25 9C unless otherwise specified
RATINGS (Limiting values) 1) CHARACTERISTICS T 2
Voltages . . Collector cut-off current
Voltage i N -lcgo < 3 mA
Collector-hase voltage (open emitter) -VCBo  max. S0 Vv Ig = 0; VCB S0V lcpo < 5 mA
L= = = ; Ty = 90 °C —-1CB =
Collector-emitter voltage (open base) ~VCEo max. 30 v Ig = 0; -Vep = 14 Vi T
Collector-emitter voltage with Rpp < 175 2 -VCpR max. 50 VvV Emitter cut-off current
-l 3 A
Emitter-base voltage (open collector) -VEgo  max. 20 vV Ic=0; ~-VEg =20V IzBO < m
Currents Base-emitter voltage
- \Y
Collector current (d.c.) ') max, 3.5 A ~-lc= 15mA; -Vgg = 14V VBE 18510 175 m
- 0 v
Base current (d.c.) -Ip max. 0.5 -lc=200mA; -Vcg = 1V VBE < 300 m
, _ ~V < 1200 mV
Power dissipation -lc=3.54; -Vcg= 1V BE
—  Total power dissipation up to Ty, = 45 °C Pyor max., 32.5 W i Knee voltage
Temperatures -ic= 3 Aj -lg = value for which 0.7 V
T - - = -VCEK < .
Storage temperature Tsig -65to +100 ©°C -Ic=3.3Aat-Vcg =1V
Junction temperature: continuous Tj max. 100 °C Ic
incidentally T max. 110 °C ‘, o . i
30 - |
|
THERMAL RESISTANCE : :
Ty iuncti | i
From junction to mounting base Rip j-mb = 2 o°c/w : |
From mounting base to heatsink 4 ! |
with mica washer and insulating bush Rth mb-h = 0.5 °c/w ! v . ; YetV)
without insulating materials and with . CEk
lcad washer Rth mb-h = 0.2 °c/w i D,C. current gain

hpg 30 to 100
hfFE 20to 85

~ilc=1A;Vcp=0
-lc=3A;Vgp =0

Collector capacitance at f = 450 kHz

' F
Ig=1g=0; -Vcp=5V Ce typ. 220 p

Emitter capacitance at f = 450 kHz

= C typ. 140 pF
1C=Ic=0;-VEB—5V e yp

by Limiting values according to the Absolute Maximum System as defined in
IEC publication 134,

| e | | 1 I
Marr 104AQ : Mawr 10AR



AD149
2-AD149

CHARACTERISTICS (continucd) T

Transition frequenc y

10 = 0.5 A; =V =2V

Cut-ofl frequency
=lg = 0.5 A Ve = 2V

Feedback impedance at £ = 450 kl1z

Iy = 1mA; =Vep =5V

small signal current gain linearity 1y

(See page 10)

D.C. current gain ratio of
matched pair 2-AD 149 -l =0.3A

-ig= 3A

I)AHA:A' at ~Ic=3 A
Ajmax

£
fhic
|zrb]

A3A

hpg1/brgg

hppri/hppo

typ.

typ.

typ.

typ.

typ.

<

typ.
<

- 0 .
25 9C unless otherwise specified

300 kHz
500 kliz
7 kHz
10 kHz
30
0.2

0.35

1.1

1.25

1.1

1.25

AD149
2-AD149

APPLICATION IN FORMATION

ADI49 in a class A output amplifier

Stable continuous operation is ensured at an ambient temperature up to 55 0C
provided each transistor is mounted on a 1.5 mm copper heatsink of at least
18 cm x 18 cm (circuit I) or 15 cm x 15 ¢m {(circuit II),

Characteristics 1 11

Supply voltage Vg Z ; i‘; ://
Collector current (zero signal) ~Ic = ——IT 0.72 A
Bias resistor R1 = 50 200
NTC resistor 1) R2 = 50 50 Q
Emitter resistor RE = 0.3 0.5 @
Collector resistance Re., = 4 23 @
Total power dissipation of the transistor Prot < 4.3 4.1 W
Qutput power delivered to transformer Py < 4 4 W
Input voltage (peak value) at Po = 4 W ViM  typ. 0.48 | 0.40 V
Input current (peak value) at P, =4 W IiM typ. 35 12 mA
Total distortion at Py = 4 W d_tot, typ. 9.5 7.5 %
Input current (peak value)at Pg = 50 mW IIM typ. 2.9 1.0 mA
Total distortion at Py = 50 mW diot  typ. 2.5 1.5 %

1) NTC resistor should be mounted on the heatsink, close to the transistor.
Code number 2322 610 11509.

“ 140

Maxr 10AR
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AD149
2-AD149

APPLICATION INFORMATION

2-AD14Y in a class B output amplificr.

AD149
2-AD149

RI
7206754 =1.4 adi
6 Tl NS
" TR
1~ EEE 114 t-{typical values {11
¢ RENS T 7 =25°c [T
(AT -";_j!:;qtqf AT
SHHAH 1T :
14 Re 1 R A
ﬂRTTJ‘ ! Eeinauskas T THA 11
Stable continuous opcration is ensured at an ambient temperature up to 55 °C ‘ lfj T N AT o = 100mA
provided cach transistor is mounted on a 1.5 mm copper heatsink of at least B EENRRES MERENENEEN b
Scem x Sem (circuit 1) or 6 cm x 6 cm (circuit 1I). ] ANER -
T —': - REREN HH
Characteristics 1 I1 R . + 175mA
\ , = 70 14 v T FRHH TR
Supply voltage Vs < 8 16 V - 5 ] - -
Collector current (zero signal) -Ic = 60 60 mA | - S A 50mA
Bias resistor R1 = 200 | 350 @ 21 T T HHH
Emitter resistor RE = 0]0.47 @ | HH 1 1 na s
Source resistance Rg = 450 | 370 @ : T Rads TR 25ma
. EEERES s -
Collector resistance Recn 9 16 Q ; 1 ] | t&
(/A ARNENEEN
Total power dissipation of the transistors Piot < 9.75 20 W 11 AT UL L lom
1 A J
Output power delivered to transtormer Py < 9.75117.9 W o b= i 1 110 SEENE
Collector current (peak value) at Po max ~-Icm typ. 3 3 A 00 % 02 N 0.;; e
Collector current at Py max -Ic typ. 0.951 0.95 A I
Input voliage (peak value) at P, max Vim typ. 0.81 2,2V
Input current (peak valuc)at P, pax IIM typ. 75 75 mA
Total distortion at Py ;ax diot typ. 10 10 % 1
Input current (peak value) at Py = 50 mW Iim typ. 4 2.5 mA i
Total distortion at Py = 50 mW diot typ. 2.5 2 % f
' 143 H
142 H
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AD149
2-AD149

250 L4.adi
llldsu~mn1|u:r voltage versus collector current ‘VcE =14V |-
The increase of -Vpg per volt decrease of L = N
—-[C -VCE s approximately E =25%C
(mA)| V-5 mVar -i¢ = 30 mA U O
1O mVat -1¢ = 100 mA IR
200] '-35 mVat -1 - 200 mA 1 T lmin |1 ltyp “max
Q(‘:"' +HT 7! " :I
- N AN NN
™ rr - 7
]
150 I
T
I
. I
J
100 Yl
T - /i
/
4+ V.
R J1 1 1
50 .' l
B JANrimn
~4 4 4 f
0 - ]

0 100 200 ~Vgg(mV) 300

” 144 “

NMaver

104AQ

4 Base -emitter voltoéémv-ersus collector curren ——Vgt:: W 1T ”‘»3’)
HH] o i
I AL L 7 =2s0e 11 :
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AD149

™

AD161
AD161/AD162

2-AD149 ;
60 :
Mln/murm collector ~emitter voltage for which g, =67
- N
“Vegpo 19 GERMANIUM ALLOYED POWER TRANSISTOR
. =
wl oo ) HE
60F— R
ST N-P-N powcr transistor in i metal envelope with the collector connected to the :
- ) mounting base. )
I The ADI61 is primarily intended for nse together with the p-n-p power tran- !
o or - ] gistor ADI62 as matched paiv ADIG1I/ADI62 in 10 W complementary symmetry
40 . class B output stages of mains operated amplificrs and radio receivers.
- - U S - ?
BT e S DO A !
S T i QUICK REFERENCE DATA
201 - —++ o - - : Collector -base voltage (open emilter) VeBo max. 32V i
— = Collector -emitter voltage (open hasc) Vegro max. 20V
- Collector current (peak value) IcM max. 3 A
F - Total power dissipation up 1o Tmb = 75°C Piot max. 4 W i’
,0. . ..20 P v S AN 1S Y .';‘T'l' PR A A A Y : Junction temperature (incidentally) T max. 100 °C i
50 1000 2000 5000 10000 ay j
Rg (L) D.C. current gain at Tj = 25 °C i
Peot [T TTTT T 7207462, Ic=0.5A; Ve =1V brR 80 to 320 '
w) =111 TTTTTT ——t \”;‘_‘ RNERNNENEaE . - I Trnb Cut -off frequency
30 SHHHNCEH | H T T {roc) ] . ) , ,
ERREREERNRERN ,__,\\Hf_, 40 IC—O.SA,VCE—ZV fhfe typ. 35 kHz
S ) P O N 1 IEEE B o o O S B B S B IO T O O
— us 1IN, - - | n MECHANICAL DATA Dimensions in mm
- S ERE IR\ IER
NNEREN \\ - \\Qeo. 1] 1771 Collector connected to mounting base
20T TN HSE -
TSN AT - 9™
T TN S T T N INRREAN 60 27m | - 60
T N2 . TN oty T - i
LT et N : n SR
N S K N NEEN ‘ ~o¥ I S0 AN 1
-t 4,'5\‘,_42" Cap N~ N - T Sy | c
- : &, ™ ~ — - S— g
oA SRz TR TR 1 o/ e
TR T ST VR 80 i olte—— || g f@%@'/_ﬂ ol 4
- S : B T N
- L ~ R TR TR ~—t - | & _ =
= B oy ey [y ~ n
u = ::"‘—\: SNm S \\ ! } - .
- 1 -y Y !
I o ~ \_\;E \\ ! 11 A
0 %5:5;“%:_}& | 188 L B SR FT TS
s T ] 19.0m*
2 40 60 80 Ty (C) 100"° | o -
‘ Accessories available: 56203
148 ” ’
” | 149 H




AD161 AD161 &l

AD161/AD162 AD161/AD162
v . T 1o e s rwise s ified :
e 1 ~“TERISTICS tinued) T. = 25 0C unless otherwise spec -
RATINGS (Limiting values) 1) o CHARACTERISTICS (con ] ;
Smitter cut - c »nt :
Voltages Eﬂﬂ}i&_{_‘,ﬂﬂ_‘l&fﬁf_gﬂ [ typ. 20 pA
e 1 = 0; Vg = 10 \Y EBO < 200 pA l
Collector -base voltage (open emitter) VeBO max., 32V ’
Jollector -emitte - . . 2 mA
Collector -emitter voltage (open base) VCEO max . 20V Ig = 0; Vpp 10 Vs Ty = R Tano 1

Collector -emitter voltage with ~Vgg =0.6V J
(See also page 4) VCEX max. 32V Base-emitier voltage *)

110 to 140 mV

L . Vi i
Emitter -base voltage (open collector) VERO max 10V | o= SmhAiVeg v Br: |
) . | ) . - Vi < 300 mV
o g ; lC = 50 mA; Vep . v
Curren . < 650 1
. ]C = 500 mA; VCE Y VBE [ m
Collector current (d.c. or average over . -1V VLR < 1100 mV
any 50 ms period) IC max. ] Ic = 2 h; VCE * Y H
Collector current (peak value) IcMm max. 3 A Knee voltage
Power dissipation | Ic= IAlg= value for which
Total power dissipation up to Typp = 72 °C Ptot max. 4 W Ig=1.1Aat Ver
Temperatures (IX) ’
Storage temperature Tstg -65to+90 ©°C 1’5' | %
Junction temperature: continuous Tj max. 90 OC |I |
o |
incidentally Tj max. 100 ©OC f
|
|
THERMAL RESISTANCE | ‘ |‘ GelV) ‘
! :
From junction ro mounting base Ren j-mb = 4.5 Oc/wW Voex e 8 %
From mounting base (o heatsink Floating voltage E
with mica washer R = 1.5 © R 0 \' < 400 mV '
_ | th mb-h . C/W : 1 = 05 Vep = 32 V; Ty = 90 C EBfl
without mica washer Rth mb-h = 0.5 °c/w ! ‘
CHARACT: ' ! Collector capacitance at f = 450 kHz
ERISTICS Tj = 25 OC unless otherwise specified ‘ Ip=1_=0; Veg =5V Ce typ. 150 pF
Collector cut-off current | CE N t gain
| D.C. current ga
Ig =0; Vep =32V typ. 20 paA i he > 55
‘ cBo 27 500 ua ! ig= 5mhA;iVer =10V o
Ig = 03 Veop = ST = 90 O |
E CB =32 Vi Ty = 90 °C Icepo < 3 ma | o 50 mA; VR = LV hFE 74 to 300
-VBE = 0.6 V; VCg = < T. = 0, !
BE Vi VCE = 32 Vi Ty = 90 °C Icgx < 3 mA i , typ. 150
TS ' ; ic =500 mA; Vg = LV hEE 80 to 320
) Limiting values according to the Absolute Maximum System as defined in ' h > 40
IEC publication 134. ‘ ic= 2A; Veg= LV FE

1) Vpg decreases by about 2 mV/0C with increasing temperature.

| 0 I I ! |
Mav 196R Mavwr 10A8




AT
ADIGI/ADIG2

CHARACTERISTICS (continucd) Tj = 25 °C unless otherwise specified

Transition frcqlu*m‘y

Ic= W0mA; Vg =2V

fr Lyp. 3 Mliz
Cut -off l'rc(!ucncx
Ic =300 mA; Vg =2V fhie g 20 Ktz

typ. 35 kHz
D.C. current gain ratio
of matched pair ADL61/ADI162

AD161
AD161/AD162

7207624

4 an T Ttypical vcﬂues;;-{' i SEENERANRNE
s T T =28°C TR T
fep i T TRRTIF R SRERERynaS
(GURRRSS SR8t ghpudsunuuan RNt +H gt
3; [ . 11 s i = o 1T

_ . _ » typ. L.l 1H HREETT
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APPLICATION INFORMATION

A. 4 W car radio amplifier for 12V
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APPLICATION INFORMATION (conttnued)
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AD162
2- AD162

GERMANIUM ALLOYED POWER TRANSISTOR

P-N-P power transistor in a metal envelope with the collector connected to the

mounting bhasc.

It is primarily intended [or use as matched pair 2-AD162 in clags B push-pull
output stagres and together with the n-p-n power transistor ADL61 as matched
pair AD161/AD162 in 10 W complementary symmetry class B output stages of

mains operated amplifiers and radio receivers.

QUICK REFERENCE DATA

Collector -hase voltage (open emitter) -VCBO max. 32 V
Collector -emitter voltage (open base) -Vego max. 20 V
Collector current (peak value) -Icm max. 3 A
'I‘oml power dissipation up to Tmb =63 °C i plot max. 6 W
Junction temperature (incidentally) T max. 100 ©C
D.C. current gain at Tj = 25 °C

SIg=0.54A; -V =LV hrg 80 to 320
Cut -off frequency

-1 =0.3A; -Vgg =2V fhie typ. 15 kHz

MECHANICAL DATA

Collector connected to mounting base

a‘gmax

Dimenstons in mm

10.5
9.0 19.0max

Accessories available: 56203

7200896

“ 161
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AD162
2- AD162

RATINGS (Limiting valnes) 1)

_\L(_u)llu!'_(*s
Collector-base voltage (open emitter) -VRo max. 32
Coltector -emitter voltage (open base) -VGEO max. 20
Collector -emitter voltage with 4Vpp =0.6 'V
(Sce also page 4) -VCEX max. 32 vV
Fimitter -base voltage (open collector) ~-VERO max. 10 V
Currents
Collector current {(d.c. or average over
any. 50 ms period) —IC max. 1
Collector currvent (peak value) -Iem max. 3
Power-dissipation
Total power dissipation up to Tpp, = 63 oC Pior max. 6. W
Temperatures
Storage temperature Tstg -65 to +90  °C
Junction temperature: continuous Tj max. 90 °C
incidentally Tj max. 100 °C

THERMAL RESISTANCE

FFrom junction to mounting base Rih j-mb = 4,5 OC/W
From mounting base to heatsink
with mica washer Rih mb-h = 1.5 Oc/w
without mica washer Rih mb-h ° 0.5 OC/W '

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

b
|
|

AD162
2- AD162

CHARACTERISTICS Tj = 25 9 unless otherwise specilied

Collecror cnt-off current

typ. 15 uA

I = 05 =Vep =32V ~1cBo o 00 A
Ig =0; =Vep = 32 Vi 1) =9 oc -IcBO < 2 mA
+ Vg = 0.6 V; -Veg = 32 Vi Ty=90 oC -ICEYX < 2 mA
Emitter cut-off current ; . s
Ic=0; -Vpg = 10V SIEBO 2 200 pa
Ig=0; -V = 10 Vi Tj = Y0 °C ~-IRBO = 2 mA
Basc -emitter voltage 1)
-lg = 5 maA; -VCp ¢ 10V ~Veg 115 to 145 mV
-Ic= SUmA; -Vgg = 1V -VBE < 300 mV
~-Ig = 500 mA; -Veg = 'V -V3E < 550 mV
o= 2 -Veg = 1V -VBE < 850 mV
Knee voltage
-lg = L A; -Ig = value for which
-lg=t. L Aat -Veg =LV -VCEK < 400 mV
‘IC
(A)
1.1
10 |
|
|
i
|
!
t
1 | i
-Veex ! 71059'7?%E(V)
Floating voltage
- . = oce -V < 400 mV
Ig = 0; -Vgp = 32 Vi T 90 °C EBfl
Collector capacitance at f = 450 kHz
. 115 pF
Ig=lg = 0; -Vegp =5V O typ p

1y —vpg decreases by about 2 mV/0C with increasing temperature.

I 162 I
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AD162
2- AD162

AD162
2-AD162

CHARACTERISTICS (continued) T, = 25 OC unless otherwise specified

7207634

Jnt

D.C. current gain ‘ ! & " WT1 t w:’ :_}'E';g‘;gdue,s_a - T |
-l = S5mA; -VoR =10V g > 60 “Ic A HH [ T :
-l = SUmA; -V = LV hpg 74 to 300 (A) SR anAEEEENNEEAREaSRNERSHERE RARS ‘

typ. 150 ITTTTT EEBESENENNERNER AN RREE H s '
~Ic =500 mA; -Veg = LV WEFE 80 10 320 | 3 ' —W
-lo= 2A ; -Vgop= 1V hpp > 60 - 1T

1

Transition frequency

-l = 10ma; Ve =2V [ yp. 1.5 Milz ] H-1g=18mA| Ll HTTH T

Cut-off 'l’requency ‘ N B o iz i 2 AT fasss T IS%AEEP_— HE ” L —7 e
=l = 300 mA; -Vep =2V fhie AT 1 CEL 2 mA A4+

typ. 15 kHz .
D.C. current gain ratio of matched pair AD161/AD162 H -11 - T TR

- . _ - Coyp. B o juENNSEE 8 1 _Br;'A o . _:A_ Htr
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: ‘ ] . : LR 6 mA T HHHH
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Il Additional region of operation when the transistor is cut-oft with Vpp 2 V(1.
Il  Outside regions I and II, the transistor cun withstand transient energies of

4.5 mWs, provided it is cut-off with +Vpp < 0.6 V; R; = 18 Q.
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APPLICATION INFORMATION

A AW car radio amplifier for 12V

AD162
2- AD162

APPLICATION INFORMATION (continued)
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” 168 I , 169
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40809

AUDIO FREQUENCY PACKAGE

The package 40809 comprises 4 transistors, intended for application in audio ;
: !

frequencyd.c.
outputs up to 1200 mW.

The matched pair AC127/AC128 (NPN/PNP, marked 3) consists of two transis-
tors with high values of the d.c. amplification factor hF[.

-coupled amplifiers with complementary output stages with power

The AC128 (PNP, marked 2) should be used in the drive stage.

The AC127 (NPN, marked 1) is meant for use in the pre-amplifier stage.

APPLICATIONS

On the following pages four circuits are described in detail

Circuit
Supply voltage

Maximum output power
(dtot = 10%)

Required input voltage
(Po = 50 mW) 1)

without feedback

with 6 dB feedback

FOR DATA OF THE INDIVIDUAL TRANSISTORS

QUICK REFERENCE DATA
1| ) omy o i
Vg 6| 6] 9 9 v l
E
Po max 350 | 700 | 650 | 1200 mW
, i
Vi(rms) 1.8 2.1} 1.0 1.2 mV
Vi(rms) 3.51 5.0 2.5 2.0. mV
|

REFER TO THE DATA SHEETS OF THE AC127 AND THE AC128

[ —,

1) Spread of input sensitivity < 3 dB

May 1968 ”
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TYPICAL OPERATION CHARACTERISTICS (I = 1 kHz)

Circuit I I I v
Supply voltage Vg 6 6 9 o
Max. output power at dyy = 10% Po max 350 700 050 | 1200
Input voltage at Pg = 50 mW
without feedback Vi(rms) 1.8 2.1 1.0 1.2
with 6 dB feedback Vitrms) 3.5 5.0 2.5 2.0
Input voltage at Py = max.
without feedback Virms) 5.3 8.6 4.6 5.6
with 6 dB feedback Vitrms) 10.7 ] 20.7 | 10.4 ] 10,2
Zero signal collector currents 1)
of transistors 3 |ig| 4 5 3 5
Collector peak current at P max  ICM 260 500 300 470
Collector current of the driver
transistor 2 ~Ig 4.6 8.3 5.4 7.7
Midtap voltage at B \ 3.3 3.6 |.4.9 4.9
Typical input resistance at A
without feedback Ri 3.8 6.0 [ 3.3 2.8
with 6 dB feedback R 7.3111.5| 0.4 4.3

mw

mV
mVv

mV
mV

mA
mA

mA

k2
k§2

Stable continuous operation is ensured up to Tamp = 45°C, provided the output
transistors are mounted as indicated in the following table

A = without cooling fin or heatsink in free air
with cooling fin (Type No.56227)

=
]

C = with cooling fin (Type No.56227) mounted on a 1.5 mm aluminium heatsink

of at ledst 12.5 cm2

1) To be adjusted with R7

2k, cs L.
o H i;uw e
R4
-
S
G
cazg; %
Viy AC128
@
Re RS
F T200L 04 # +

List of components

without

with 6 dB feedback

Tolerance of

feedback

resistors:

10 %, unless otherwise

specified

Circuit

Rl
R2

R3

R4

RS

R6 (5%)

R7

R8

RY = R10 (5%)
R11 (NTC)
Ry,
Rp

Rp

Cl

c2

c3

C4

cs

C6

1 Il 11 1Y
1.2 2.7 6.8 2.2
22 18 33 18

15 15 22 15

2.2 2.2 3.3 2.2
1.5 2.2 1.8 1.5
560 270 750 510
100 75 75 100
68 75 100 39
1.5 0] 2.4 0
- 130 - 130
8 4 10 8
0 0 0 0
5.6 12 5.6 2.7
6.4 6.4 | 6.4 6.4
100 100 100 100
320 125 320 400
200 160 125 200
400 1000 320 | 400
- 3900 - -

k2
k2
k&2
k2
k2

LAV

H 174

May 1968

May 1968

175




!
40809 E 40809
!
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0 o ] -1 N I . j ol S g 1 SN r‘§|~ " R N ) ,0 - SSp—— T
wEE TN 1 B S }\ N {Cireuit 1,6V = 350mW | & —| Circuit 36V =350mw 1ITE 18
o D R 4o Gl e e i 11 NN e TS e ——— ol Mttt Kl Ritees s B - g‘
O I THHTE 1 TN [constane |7 S 14
Y T NN : A E
T "H_‘;}‘_ T - — —f -
-4 8| o et W i 0 ) S IS
001 07 1 0 1 (kHz) 100 10 20 50 100 200 R {(mW) 1000
Normalised output voltage X :
— — — without feed ) e — — without feedback
versus frequency :litthoufeeve;;a:: ek Typical volues xithoﬁeed::ck o
0 iy - - T
v S TS TN Heirewit ar: 6v-700mw 0 Circuit IT; 6V—700mW == Y
d§- AL e e t-EHHH deot Y D R & —— D2 ==k
(dB) 4 Vi=constant (%) : s R B A,
-2 A7 N fomp=25°C 5 e .
/- \ : St
y 4 A ¥ — - ] 7
y 4 A Y - -
SN E— a2 - T - o :
— = Tamp=25°C |-
-4 T ITOT 0 I C—
oo o7 ! 0 f (kHz) 10 0 20 50 100 200 B (mW) 1000
0 T
Circuit IT;9Y ~650mW | 10 e T T TR Circuie 1G9V — 650mW. IR
[ 2 I . 1] 2
. - - s g e o o 3 Y dtot 1 | @
(dB) i L N1V =constant |5 (%) y A Tomp = 25°C FITH
-2 * y AT b=25°C % 2t . 3
y -m 'S: 5 F — - e
’; A \ - = Lol u
- 23 e — e il e s
-4 T - 0 N
ool o1 1 10 f (kHz) 100 10 20 50 100 200 500 1000 B (mw) 10000
Normalised output voltage = — without feeaback
: — st k
versus frequency with feedback Typical values :}:gag:eggsg:ac
0
Circuit IT; 9V - 1200mW 10 — I circuitr; 9v - 1200mw
1] i i dtot / i e ¥
(dB) P a4 \, o " =25°C|I'LF
A — SHEN V; =constant (%) -1 Tamb = ERaH
-2 /7 N\ Tomp = 25°C s | lame = M EH
ll .l l‘ ,,,,,
= — -
- LU OA:_lll I 3 I T N R 1 T S 1 71"| |»|v1|1 YN O B Txu
001 o1 ! 10 F (kHz) 100 10 20 50 100 200 500 1000 R (mw)
| e | | 7 |
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TRANSISTORI AL GERMANIO
PER ALTA FREQUENZA

178 179




T | AF121

R.F. GERMANIUM ALLOY-DIFFUSED TRANSISTOR
4
| P-N-P transistor in a metal envelope withinsulated leads and a shield lead con-
: nected to the case. It is intended for application at frequencies up to 100 MHz.
|
QUICK REFERENCE DATA
‘ Collector-base voltage (open emitter) ~-VcBo max. 25 V
Collector -emitter voltage
{ Rp/Rp < 100; RE > 200 -y max. 25 V
E E CER
Collector current (peak value) -Icm max. IS5 mA
1
: Total power dissipation up to Tamp = 45 °C Pyt max. 140 mW
Junction temperature, incidentally Ty max. 90 ©°C %
} Feedback capacitance at f = 0.45 MHz 3
i -Ic =1 mA; -Vgg = 10V -Cre typ. 450 fF
‘; Transition frequency
; -lc=3mA; -VCg =10V fr typ. 270 MHz 1
‘ Transfer admittance at f = 35 MHz §
-Ic=3mA; -Vcg =10V nyel typ. 80 mQ-l i
{ ~ MECHANICAL DATA ) Diménsions in mm
3 g
: @©
3
j S
! * =)
| —————/—/
: gmml 127 min '
‘ < e T >
N=shield lead (éonnected to case)
Accessories available: 56246, 56263
i .
' | ] 2
180 | “ 181 H
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AF121

RATINGS (Limiting values) 1)

Voltagcs

. Collector-base voltage (open cmitter)

Collector-emitter voltage -
Rp/ Ry < 100; Ry > 200 €@

Currents

Collector current (d.c.).

Collector current (peak value)

Reverse emifter current

Power dissipation

Total power dissipation up to Tamp = 45 °C

with cooling clip 56263

Temperatures
Storage temperature
Junction temperature; continuous

incidentally

THERMAL RESISTANCE
From junction to ambient in free air
From junction to case

From junction to ambient with cooling
clip 56263

IEC publication 134,

-Vepo-

~VCER

_IC
~lcMm

max. 25 V

max. 25 V

max. 10 mA
max. 15 mA
max. 1 mA
max. 140 mW
-55to0 +75 °C
max. 75 °C
max. 90 °c
= 0.45 °C/mW
= 0.22 °C/mW
= 0.32 °C/mw

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

“ 182
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AF121

CHARACTERISTICS Tamh = 25 °C unless otherwise specified

Collector cut-ofl current

Lyp. 1.2 uA
Ig = 0; =vgp = 1OV -leo 8 A
Ip = 0; ~Vgp = 10 V; Ty = 75°C -lcpo < 150 pA
Base current
typ. 40 uA
-Ig = 3mA; Ve © 10V -Ig < 100 pA
Basc-emitter voltage
typ. 320 mV
-l = 3mA; -Vep- 10V ~VBE 280 to 380 mV
Feedback capacitance at [ = 0.45 MHz :
typ. 450 fr ')
-Ig = 1ma; Ve = 10V ~Cre 250 to 650 fF 1)
Transition frequency
-Ic=3mA; ~Vcg = 10V ) i typ. 270 MHz
Noise figure at f = 100 MHz 2)
typ. 4,5 dB
Ig = 2 mA; ~VCB=5V F - 6 dB
y parameters at f = 0.45 MHz (common emitter) 3)
-Ig = 2mA; -VcE 7 5V
Input conductance Eie typ. 0.8 mQ-l
Input capacitance ‘ Cie typ. 45 pF
Feedback admittance |Yre| typ. 1.7 po~l
Phase angle of feedback admittance Pre typ. . 2700
Transfer admittance ‘Yfe ‘ typ. 73 mo~!
Phase angle of transfer admittance Pte typ. 0
Output conductance Zoe typ. 0.8 un-!
Qutput capacitance Coe typ. 2.7 pF

1)1 fF = 1 femtofarad = 10715 F

2) To obtain minimum noise figure the terminating admittance at the inputof the
transistor shallbe Yg = (11-6j) me~!

3) Length of leads between bottom of transistor and measuring jig is 5 mm

| E |




AF121

CHARACTERISTICS (cqntinued)

y paramcters at f = 5.5 Mllz (common emitter) Ly

~lc=2mA; -VCE =5V

Input conductance

Input capacitance

Fecdback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Ouiput conductance

Output capacitance

y parameters at f = 10.7 MHz (corﬁmon emitter) 1)

~lg=2mA; -Vgg =5V
Input conductance
Input capacitance
Feedback admittance
Phase angle of feedback admittance
Transfer admittance
Phase angle of transfer admittance
Output conductance

QOutput capacitance

Bie

Cie
IYre|
Pre
|Ye|
Pse

Boe

Coe

8ie

Cie
|Yre|
Pre
[vte|
Pre

Boe

Coe

y parameters at f = 35 MHz (common emitter) 1y

~Ic=3mA; -Vgg =10V
Input conductance
Input capacitance
Feedback admittance
Phase angle of feedback admittance
Transfer admittance
Phase angle of transfer admittance
Output conductance

Qutput capacitance

Bie
Cie
[Yre|
Pre
|vie|
Pre
Boe

Coe

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

typ.
typ.
typ.
typ.’

typ.

typ.-

typ.
typ.

typ.
tyE.
typ.
typ-
typ.
typ.
typ.
typ.

Tamb = 25 °C
1.0 mQ-l
45 pF
21 pa-l
270°
71 mo-!
3500

5 a1
2.6 pF
1.3 mQ-l
45 pF
40 wpn-!
2700
70 mqQ-!
347°
13 un~l
2.5 pF
6.5 mu-1
35 pF
100 un~!
260°
80 mq-l
3220
100 pa~!
1:8 pF

1) Length of leads between bottom of transistor and measuring jig is 5 mm.
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AF121

CHARACTERISTICS (continued)
y parameters at f= 100 MHz (common base) l)
IE =2 mA; "VCB =5V

Input conductance gib

Input capacitance -Cip
Feedback admittance Iyrbl
Phase angte of feedback admittancu Prh
Transfer admittance nybl
Phase angle of transfer admittance P

Output conductance gob
QOutput capacitance Cob

Transducer gain

output power in load RL

Tamp = 25 °C

typ. 32 mo-l
typ. 35 pF
typ. 320 up~l

typ. 2409
typ. 34 mN-l
typ. 1109

typ. 250 upo~l
typ. 1.6 pF

Gtr * Svailable power from source Rg
> 17 dB
Ig = 2mA; -V = 5V; f =100 MHz Ger typ. 19 B
Basic circuit for measuring the transducer gain
InF AF121 InF
—
q w \ ‘
g | X slr Y 3 8
€1 8¢ 2 E aﬁ-‘/ H" Yo
Vi AN
Tine wF T 0

- l._.':.,-—o-sv

The resistor R is choosen such that the total lo
circuit in parallel, Ry, = 3.3 kQ2

L is a ferrite wide-band choke

m—oﬂojv

ad, consisting of R and the tuned

1) Length of leads between bottom of transistor and measuring jig is 5 mm.
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AF124

-

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-Ptransistor in a TO-72 metal envelope with a shieldlead connected to the case.
It has low noise and high power gain up to frequencies of 100 MHz and is intended

for use as r.f. amplifier in f.m. receivers.

RATINGS (Limiting values) 1)

! Collector-base voltage (open emitter) ~-Vapo max. 32V
Collector -emitter voltage (Zp/Zg < 15) -VCER max. 32 V
.Collector -emitter voltage (open base) -VeEOo max. 15 V
Collector current (d.c.) -Ig max. 10 mA
Base current (d.c.) |18 max. 1 mA
Reverse emitter current -1g max. 1 mA
Total power dissipation up to Taypp = 45 0C Peot max. 60 mW
Storage temperature Tstg -55t0 +75 °C

1 Junction temperature: continuous Tj max. 75 ©°C

incidentally Tj max. 90 °C

‘; THERMAL RESISTANCE

; From junction to ambient in free air Rip j-a = 0.75 °C/mW

|

| From junction to case Rehj-c = 0.4 °C/mW

i J

, 'MECHANICAL DATA Dimensions in mm

: TO-72 "

. o

£
! w
) 3
; S
b | samm—
g | commememeammnse |
g o

S3m |, 127 min

- 720071t

1) = shield lead {connected to case)

Accessories available: 56246, 56263

publication 134.

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

S
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—
CHARACTERISTICS Tamb = 25 °C unless otherwise specified ' CHARACTERISTICS (continued) Tamp = 25 °C unless otherwise specified
Collector cut-off current . N 4’ Transition frequency
Ig =0: -Veg =6V -1 YP- -4 H : _ fp typ. 75 MHz
\ cBO < 8 uA Ig = 1mA; -Vgp =6V
Ig = 0; =V = 6 V; Tj = 75 °C A 128 Z: l Noise figure at [ = 100 MHz wp. 8 db
i Ig = L mA; ~Vgp = 6 Vi Rg = 6092 Fooo< 95 a8
Base current :
|
gain at f = 100 MHz
Ig =1mA; -Vgg=6V -Ig t<yp. 2; ﬁAA i Tower g27 @ V.2 > 12.5 dB
GP=X£'4RS=O'O73V£‘2‘ % p. 14 B
Base-emitter voltage Viz M :
_ typ. 270 mV :
~l~n =1 mA; ~VAp =6V ~VBE Test circuit
o CE BE 210 to 330 mV Rg=600L 1000 pF 1000 pF

| ' -
Small signal current gain at f = 1 kHz ‘ é ;
. u
“lg = 1mA; -Vgg =6V hge typ. 150 i | '\b S R Vo
. | g Vi 0.18uH b4
Feedback capacitance at f = 450 kHz *
. ; 1000pF 1000pF Y
“lg = 1mA; ~Vgp =6V -Cre  typ. 1.5 pF % T T
i -
]
y parameters at f = 100 MHz (common base) : wr L iv
= .- = 1 | % 10.3v
[E 1 mA; VCB 6V ") . \ . TI00648 o+
Input conductance Eib typ. 15 m& - R is chosen such that the total load impedance Ry consisting of R and the tuned
Input capacitance =Cip typ. 5 pF cuit in parallel is 3.3 k2.
Feedback admittance | Yrb | typ. 0.45 mQ -1 i circult in p
Phase angle of feedback admittance @b typ. 250° -1 E L = ferrite bead
Transfer admittance |y | typ. 16 mQ
Phase angle of transfer admittance b typ. 95° -1
Output conductance gob typ. 0.3 mQ
Output capacitance Cob typ. 2.5 pF

- Feedback impedance at f = 2 MHz

Ig =1 mA; -Vep = 6V 'Zrbl typ. 20 @

l) Length of leads between transistor bottom and measuring jig: 5 mm

| = | [ |
Mav 1968 N~ar 1OAQ



AF124

APPLICATION INFORMATION

Front-end unit of a f.m. tuner

Clalto 6pF
N _—0
Ky
o g
& £7 S
= ; &
]
q |
F |
| i
|
— —
2200pF 2=
Trmae O+

The oscillator voltage at the emitter ‘of the AF 125 should be adjusted to 80 mV by
means of Cl.at a battery voltage Vg = 4 V

L1 = 4.5 turns enamelled Cu wire (0.3 mm), wound between Lo,
L2 = 4 turns enamelled Cuwire (1 mm), winding pitch 2 mm, inductance 0. 18 uH,
unloaded Q-factor 60 to 80.

L3 = 3.25 turns silveredCu wire (1 mm), winding pitch 2 mm, inductance 0,086 uH,
unloaded Q-factor 200.

AF124

100

I~ i _4,4H. -
L4 = 6 turns enamelled Cu wire (0.5 mm), closely wound, inductance 0,65 uH. 5 BRE ‘L ] <:L__* EEEEENNE - — T
L5 = 2.5 turns silvered Cu wire (I mm), winding pitch 2 mm, inductance 0.062 uH, o[ T T g; S+ 9:"‘ = ”_:5‘5’) an
unloaded Q-factor > 200; tap at 1.125 turns from earth. ?g"_ AT T S L " aEEN S (T
L6 = 18 turns enamelled Cu wire (36 x 0.03), soldering graded, stranded, open ans 1Y | é., 111 e *”:3‘ (R
covered, closely wound; inductance 2.9 uH; unloaded Q-factor 120; load- i T R —l + —_::j‘_j:" ENEREN %.E,
ed Q-factor with 25 kQ2 : 60. | 1 a 3 i o FTT -]
Frequency range f 87 to 101 MHz : __‘,_4- SaENEREREREREEEN
Collector current AF124 -1 1.4 mA ‘ 1 N SEEE wkid
- 1. A ! o>
AF125 Ic S m i %? g g
) > 24 'dB )
Total power gain Gp typ. 28 dB l -
. . typ. 8 dB g? 1
Noise figure F - 9.5 dB ! =) ERES
! \
Oscillator voltdge at aerial terminals typ. 1.5 mV CWNTI
— ' B 2\
Image rejection typ. 27 dB . - T T = T
R R P S T A
The shift of the oscillator frequency a a f'nction of the battery voltage is about i AEEEEEE ‘F"‘ 1 111 ’E-{Pk
50 kHz from 6 o 5 V and about '00 kHz from 5to 4 V. :

208 | H 209 H
” ' ” May 1968 ‘ May 1968
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AF124

AF125

. 72000037
Maximum ollowable collector-emitter voltage (with U R T RN .']'.
{mpedance between base and_grg/:t__'tgrngnq—mlc ;IrnA - ~Ip=ImA
30 Bt : [@jE Haads
“Vegr T U -
v) - ]
20 | :
10 — H- e
0= : U0 1) 1 IO /28 7S 7 7 1 Y IS SN O W A R
! 10 20 50 100 200 Zg/Zg 1000

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-P transistorin a 1TO-72 metal envelope with a shield lead connected tothe case.
It has a high conversion gain up lo frequencies of 100 Mz and is intended for use
as r.f. amplifiers and mixer-oscillator in short-wave receivers np to 27 MHz.

RATINGS (Limiting values) )
Collector-hase voltage (open emitter) -Vepo max. 32

Collector-emitter voltage (Zp/ 753 < 15) -VCER max. 32

Colector -emitter voltage (open base) ~VCEO Max. 15
Collector current (d.c.) =lc . max. 10
Base current (d.c.) I IB‘ max. 1
Reverse emitter current -Ip max. 1
Total power dissipation up to Tamb =45 oC Prot max. 60
Storage temperature Tgig -55 to +75
Junction lem’peramre: continuous Tj max. 75
incidentally Tj max. 90
THERMAL RESISTANCE
From junction to ambient in free air Reh j-a ~ 0.75
From junction Lo case Rihjc ~ 0.4

MECHANICAL DATA
TO-72

»

3.
5l
3

Sy

5 e
E c—————
«Q

3

o

537 J_ B Y2 A

" 7z00700

. 1) = shield lead (connected to case)

Accessories available: 56246, 56263

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

publication 134.

mA
mA
mA
mW
oC
oC
oC

°C/mwW
oC/mW

Dimensions in mm

oo -

4 e e

212
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AF125 ' | AF125
L 41 —— ] .
o —— e e
| s | )
CHARACTERISTICS Tamb 25 0C unless vtherwise specified CHARACTERISTICS (continued) Tamb = 25 °C nnless otherwise specitied
Collector vat-oll varrent Feedback impedance at { = 2 MHz
. fyp. 1.2 uA T T , 5
e o-Vey oV ~lene ‘(Y[’ . ;z,\ s - L maA; -Vep 6V '/‘rh‘ typ. 25 9
. ) e . Lyp 90 A ‘Transition frequency i
C2 0 =V -0 Ve 75 00 i ransion Aoy :
=00 =V -0 Vi - 75 9% lono - B0 WA - ) oy typ. 75 Milz
Ip = | mA; =Vep = 6V [ yp. o~ ”
flase current
]PA LA -Vep s oV -1 lyp. 7 uhA Noise figure at Ip = LmA; ~Vop = 6V
: A e L )< Noise ligurc ) )
- A Rg = 60§ (= 100 Milz v typ. 9.5 dB ‘
Base -e 2t age B : !
ase emitte: voltaye yp. 270 mV Rg = 200 25 € = 10.7 MH7 f typ. 3.0 an
- = Ve = 6 - *
Ic =1 ma; -Vop =6V Vg 210 to 330 mV v typ. 1.5 dB
. Rg = 500 §2; 1 = | MUz . 2 dR
Small signal current gain at £ = | kHz ) f
: ! ~ rsi ise figure at Iip = 1 mA; ~Vag =6V i
-Ig = L mA; =V =6V hfe typ. 150 Louversion nolse Tigyre at 1B I ‘ wp. 3 dB
Rg = 50045 0= 1 Milz e 2 5 dB
Feedback capacitance at f = 450 kHz 4 dB
. typ. ¢
~Ig =1 mA; -Veeg =6V ~Cre typ. 1.5 pF Rg = 2 kS f = 200 kilz Fe < 7 dB
y parameters 1) Power gain at f = 100 MHz
I a /02 - > t0 dB
lp =1 mA; ~Vop =6 Vat f = 100 MHz Vo2 4Rs . Vo
E » “VCB T A G
e 7 0.073 < P typ. 13 dB
Input conductance gib typ. 15 mQ-! .
Input capacitance -Cib typ. 5 pF
Feedback admittance | Yrbi typ. 0.45 m-l Test circuit:
Phase angle of feedback admittance P rb typ. 2500 RG=600, 1000 pF 1000 pF
Transfer admittance { Yib | typ. 15 m@-t E——= __],____.."—_-
Phase angle of transfer admittance P fh typ. 959 —j-_—-‘l . .?I
Qurtput conductance Zob typ. 0.35 mo~! g w -
Output capacitance Cob typ. 25 pF ,‘\’ a18uH ol R Vo
Q Vi 0.18uH 27
10k S} ~
“lg=1lmA; -Vegg =6V f = 10.7 |10.45 MH g
€ CE z =fF 1000pF 1000pF == ) ‘
Input conductance Bie typ. 1.3 0.25 mQ-1
Input capacitance Cie typ. 65 70 pF A by
Feedback admittance |Yrel typ. 80 4 un-l % L + !
Phase angle of feedbuck admittance Pre typ. 2600 2700 - 10.3V :
Transfer admittance | Yfe| typ. 34 37 mQ-i T Ot
g:;i;ﬁtacnfl? (;f[;ll;a“Sfef rdminance ble :yg 3320 1 g us~! "R is chosen such that the total load impedance Rp consisting of R and the tuned
nductance Boe  LyP. : ircuit in parallel is 3.3 k2.
Output capacitance Coe typ. 3.0 4 pF cireuitin parack
L = ferrite bead ;
- i
Ly Length of leads between transistor bottom and measuring jig: 5 mm. !
May 1968 May 1968 i



AF125 AF128
1
e N
APPLICATION INFORMATION ’ ‘ 72080017 .
: [ i , tor ~emlt ¢ 1t /Itt 1A IR B L L T 8 I A 4
1. Front-end unit of a f.m. tuncr see AIF124 ’;;’%mgg’ceagg?’xgiz ngslﬁcg%jg;mé’r lg)”dagic('f?_’_’%/* —I(;zlnv,/} - ‘
2. Self-oscillating mixer stage (15.1 to 26.1 Ml1z) y — T -
-+ e
3t 25pF 33pF s — -t
4 { + u ~Veer Anat Sl
) v) » 0
23 to 173pF e B I e S w8 B o 4 —
20 g A e - e NS SRS S H
PR o i e e e
1500pF | \\ 73 to 25pF - 8 L
T 23 to 173pF g B E— ] e
kL] 12k —+ - -t
o+ 10 - I - p — T
o tklh Vg =9V 11T . '*"“""‘“<
7209436 —
Ly = 5.5 wurns enamelled Cu wire (0.25 mm), closely wound on coil former with ] e i S are s 7 1Y 1 S ST BSOS N B 3 FY i SOV Vi BT SR S
diameter of 7mm; inductance.59uH; untoaded Q-factor 100 at =15 Mz 1 2 5 10 20 50 100 200 ZB/ZE 1000

and 115 at f = 26 MHz.

Lo = 1.25 turns enamelled Cu wire (0.25 mm), wound in L4 at earth side.

Ly = 1 turn enamelled Cu wire (0.25 mm), wound in Lg at earth side.

L4 = 6.5 turns enamelled Cu wire (0.9 mm), closely wound on coil former with
diameter of 7 mm; inductance 0.46 uH; unloadedQ-factor 110 at f=15MHz
and f = 26 MHz

Lg = Inductance 125 ull; unloaded Q-factor 140.

Battery voltage Vg = 9 Vv

Collector -emitter voltage -VCE = 6 V i

Emitter current Ig = I mA
f = 15 20 26 Mz ‘

Oscillator voltage between
emitter and earth Vose typ. O.11 0.14 0.15 V

Frequency shift by a battery

voltage variation from 9 to 6 V Afgge  typ. 3 2 10 kHz 28

Conversion gain, defined as the
ratio between the i.f. power
in a 10 kQ load (the total i.f.
impedance in the collector
circuit) and the available r.f.
power in the aerial circuit U8 typ. 26 23 20 dB

[ T e | |
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AF125 IL AF126
N, | GERMANIUM ALLOY DIFFUSED TRANSISTOR
N g P-N-P transistor ina TO-72 metal envelope with ashield lead connected to the case.
= | It has tow output conductance and low collector capacitance at 10.7 MHz and low ;
: noisc and good a.g.c. performance for use as i.[, amplifier in a.m, and f.m. re- ;
--E 1y 8 ceivers and as amplifier and mixer-oscillator inshort-wave receivers up to 16 MHz, :
Ne X * . )
N i
1 : | RATINGS (Limiting values) 1) :
3 Collector-base voltage (open emitter) -Vo max. 32V ;
8 g CBO
-
‘?l) 3 < ~_ Collector-emitter voltage (Zg/Zg < 15) -VEER max. 32
N
< \\\ - ; Collector-emitter voltage (open base) -Vero max. 15 V
: A\ i Collector current (d.c.) -I¢ max. 10 mA |
N -~ i it
N I S Base current (d.c.) | 1p max. 1 mA
¥ N Reverse emitter current -lp max. 1 mA
~
: — Total power dissipation up to T ,p = 45 o¢ Prot max. 60 mW
§J g‘_\:ig" L n 8. Lo Si iy ‘8‘ N 1 PRI él N 4!.01 L f (\]l L Na St()rage temperature Tstg -55to +75 OC :‘|
BRI Junction temperature : continuous 'I‘j max. 75 °C |
IS TR T incidentally T)- max. 90 °C
S < K
S g é-_:il. i e A z
N BE o N gU k
™ g S < =6 THERMAL RESISTANCE :
O\
é“ Ny $ ?8 E llg From junction to ambient in {ree air Rih j-a T 0.75 °C/mW
I [ . . . - [¢) ;
'|$ ] éh 3 © s .From junction to case Ry j-c 0.4 °C/mw |
HER MECHANICAL DATA Dimensions in mm :;
L] i
H TO-72 2 ‘
©
3
W <1— o
) N N v
SRuNL § § o g 3 4.___—_—_——_‘1‘?
S ‘.‘9‘? v » 3 =
E .
o
N - 9 S\ 5.3ma* 12.7mn
¢ ™ < oeT
g W
8 ‘>‘\ » 1= shield lead (connected to case)
r 3 \ Accessories available: 56246, 56263
*P I) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.
I = [ | . |
Mavu 10AR ay




AF126

CHARACTERISTICS

Collector cut-off curvent

Tamb = 25 °C unless otherwise specified

AF126

= CHARACTERISTICS (cont nucdd

dransition frequeticy

'l

amb

25 0C unless otherwise specttiod

o _ ) typ. 1.2 pA Y .75 Ml
b =G Veg oV ~lepo 2 8 A b dmas Ve o oY i o ’ ‘
. . e . typ. 90 pA § Wotse figure at 1, 2 bmdg “Vep - 0V
- =Veg =6V Ty =75 9C -1cBo e " P Nose Hpureatdy B ) typ. 3.0 db
Rg = 60 €2 - 10.7 Mz . C4s
Base current i typ. 1.5 dB
) . _ typ. 7 MA i Re = 500 € 1= 1 Miz ’ - 3.0 dB
I, -1l mA; Vap =6 - 5 ’
oo im cp "oV I < 25 uA |
Basc-emitter voltage ww
- L - _ typ. 270 mV 1, = L mA; =V =6V ,
I = tmAi =Vgp =6V VBE 210 t0 330 mV g - IR (A
1 Rg © 500 2 [ = 1 Mllz ¢ o 5 dB
Small sigmal current gain at f =1 kHz % - typ. 4 dB
--lg = lmA; Vg =6V hee typ. 150 Rg = 2 ke t - 200 Kz ¢ 7odn
Feedback capacitance at f = 450 kHz power gain at { = 10,7 MHz
‘— - 19 dB
-lg = 1mA; Ve =6V ~Cre typ. 1.5 pF o - Vo2 4Rg ., Vo2 Gy 25 B
. P ———_V-Q --———R “_-V-?‘ ¥ typ.
y parameters (common emitter) : ! l
-lg = 1 mA; “Vep =6V 1) Test circuit:
f = 10.7 | 0.45 MHz Rg=1200
Input conductance Eie typ. 1.7 |0.25 mf -1
Input capacitance ie typ. 60 70 pF 1
Feedback admittance [Yrel typ. 100 4.0 pe-l l
Phaseﬁ angle of. feedba»ck admittance Pre typ. 260° 270° -1 ~N _l_ [/ oOuF Vo [Vg=9v
Transfer admittance |Vee| typ. 32 37 mQ u 200 | 2500F
Phase angle of transfer admittance Pfe typ. 335° 0 Vi T S6
Output conductance Zoe typ. 40 1.0 w1
Output capacitance Coe typ. 3.5 4.0 pF 7}/7 TR
Feedback impedance at f = 2 MHz ”
e = 1 mA: =V =6V |z t 27 Q Total collector resistance Ry = 4,8 k§2
E ©CB | O L1= 0.5 ull; unloaded Q-factor 100
1,2 = 2.47 ul; unloaded ()-factor 100
129
|
i
!
I) Length of leads between transistor bottom and measuring jig : S mm
May 1968 May 1968




AF126

APPLICATION INFORMATION

1.1, amplifier for 10.7 Mz

o Lol
4]
J
Vouu
Coil data :
. — L6 = 1.4uH; Qo =120;Q =70
o] | PP ¥ o TeF Vee
™A B L7 = 1.4uH; Qg = 110; Qp =92
0 i = WImn Vo _
L kQp, = 1.25 3 =0.1
sec
o 1 L8 = L10 = 0.67 uH; Qg = 110; Qp, =92
e 330pF] f ft' TRI150pF Vgec . _
40y .(Ulua): LM _Yvo L9 =Lil= 1.4uH; Qo = 110; QL =92
I]Umn" kQL =1.25 V__Q_\;ec =0.1
X L12= 1.2uH; Qg =90
i T _ (bifilarly
‘ME "1 h';}m 4 3 “’MI]MN‘ L14 = 3.05 uH; Qg = 90 wound)
- Veert - 9,45, _“t_= 0.5
Vpr Vsec

SER—

AF126

100

I l 226 “ Mav 1968
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AF126
AF127
juny — \’
1000 - 1000 Eypicat values 1200080 1000
00 = + W Ve =6V T el GERMANIUM ALLOY DIFFUSED TRANSISTOR
C(PF) pHEre i gﬁ') —IC.—.Im/Bt\ 9o
m = %
Gre Tamp =25 (i) p-N-Ptransistor in a TO-72 metal envelope with a shicld lead connected to the case.
100 |—- 100 }:re'l It has a low collector capacitance, low noise and good a.g.c. performance and is
— s ol = FH == }{ i1 100 intended for use as i.f. amplifier, r.f. amplifier and mixev-oscillator in a.m. re-
Cie - : fgae ] ceivers up to 6 MHz. )
T LA A e — 1
0 /- /’ RATINGS (Limiting values) ')
10 |4+ /
-/ o Collector -base voltage (open emitter) -Vepo max. 32 v
" P( Z Collector-emitter voltage (Zg/Zy < 15) ~VeER max. 32
oe . Ve 3 5
- /ﬂf..wﬂ i ’6, Collector-emitter voltage (open base) _VCEO max. 15 V
W Gie
! 1 / / 1 Collector current (d.c.) ~Ig max. 10 mA
7 Base current (d.c.) | I3 max. 1 mA
_'::, Reverse emitter current -lg max. 1 mA
ar al a1 Total power dissipation up to Tamp = 45 oc Peot max. 60 mW
o1 1 10 ftMHz) 100 ! 10 #MHz) 100 Storage temperature Tstg -55t0+75 °C
72080037 Junction temperature : continuous Tj max. 75 °C
Maxim Howabl Ll = T T T T T T T T o
R A e S N R incidentelly T ma 90f%C
THERMAL RESISTANCE
\ j
30 N T From junction to ambient in free air Rep j-a 0.75 °C/mwW
~Vees AN Zg Zr From junction to case Rep j-c 0.4 °C/mw
~
(v) n 0 MECHANICAL DATA Dimensions in mm
20 TO-72 é
. @
3
L] S
3 —
E =]
g C—
10
5,3max \‘ 12.7 ™0
1208711
ob—/— - bt _ : 1) = shield lead (connected to case) -
1 10 20 50 100 200 ZB/ZE 1000 Accessories available: 56246, 56263
I) Limiting values according to the Absolute Maximum System as defined in IEC
g g
publication 134.
II =0 ” May 1968 “ 23 |
y May 1968




AF127

CHARACTUERISTICS Fanab

\anl\_mlm' cut-ofl carrent

L Us »«;\"(:“ oV

=75 9C

e -0 =Vep o Vel

Base current

jli -1 mA; —\/(A:” oV

Basc-cuitier voltage

“IC - L mA; "‘\/Cl.: sV

Small signal current gam ac £ = 1 kllz

=l TmA; =V Y

Cle

Feedback capacitance at £ = 450 klz

Sl bmA; =V T eV

y parameters at = 0,45 MHz (common emitter)
. . 1
=l = LmA; Vop =o v )

Input conductance

fnput capacitance

Feedback admittance

Phasc angle of (cedback admittance
Transfer admittance

Phase angle of transler admittance
Output conductance

Qutput cupacitance

I'eedback impedance ar f = 2 MHz

1 = FmA; =V = 0V

l) Length of leads between transistor bottom and measuring jig

25 0C unless otherwise spectlicd

-lepo

~1eno

-1

B

-V

h

gi

by
¢
|y
P
8

|z

fe

re

ie

ie

re |
re
fe
fe
oe
oe

th l

typ.

Lyp.

typ.

typ.

Y0
180

25

270

210 to 330

Lyp.

Lyp.

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

typ.

150

1.5

0.25
70
4.0

270°

35

5 mm

JA

MA

MHA
MA

HA
MA

mv
mV

phi

ms !

pk
el

m§e

sy =4
pl

1

H

| -

1

CHARACTERISTICS (continued) Tomb = 20 OC unless otherwise specified
ransition frequency
e = 1 ma; =Vep 6V typ. 75 Milz
Noise ﬁ!:’\lr(f at £ = 1.0 Mllz
] typ. 1.5 dB
II" = 1mA; -V =0V, Rg = 500 2 2 s 0
Conversion noise figure
I = 1 mA; “VCB =6V
typ. 3 di
Rg = 500 Q; =1 Mllz P -
typ. 4 dB
Rg = 2 k§2; [ = 200 kHz s S B
power gain at { = 0.45 MHz
: > 40 dB
Va2 4R v 2
Gp=—o . 25 - 0.94 0 o, 42 an
V2 R} Vi
Test circuit :
o
Rg =47k
Vo oV
N, b=
Vi
7203468

Total collector resistance Rp = 20 k§2
L1 - 625 ul; unloaded Q-factor 140; tap at 0.2
L2 = 625 utl; unloaded Q-tactor 140

H 232

Mav 10AR
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AF139

U.H.F. GERMANIUM MESA TRANSISTOR

P-N-P transistor in a TO-72 metal envelope, primarily intended for use in pre-
amplificr, mixer or oscillator cireuits up to frequencies of 860 Milz.

QUICK REFERENCE DATA

Collector-hase voltage (open emitter) -VERO max. 20V
Collector -emitter voltage (open base) -VeRo max. 15 V
Collector current (d.c.) -l max. 10 mA
Total power dissipation up to Tamp = 45 e Prot max. 60 mw
Junction temperature T; max. 90 °C
Transition frequency

“lg = .5 mA; ~Vecp =12V fr typ. 550 MHz
Max. unilateralised power gain

Ip = 1.5 mA; =Vep = 12 V; £ = 800 MHz GuM typ. 11.5 dB
Noise figure

IE = 1.5 mA; "VCB =12V;

f = 800 MHz; Rg = 609 , F typ. 7 dB
MECHANICAL DATA Dimensions in mm
TO-72 ‘ oL

Q

E

©

!

- <]
5 ¢ ]
E )
‘31 =

§~3T,"_'4.1<.,, w7

L 7208710

1) = shield lead (connected to case)

Accessories available: 56246, 56263

| |
May 1968
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AF139 H

RATINGS (Limiting values) 1)

Voltages

Collector -pase voltage (open emitter)
Collector-emitter voltage (open base)

Emitter -base voltage (open collector)

Currents_
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Tamp = 45 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

From junction to case

-VCBO
-VcEOo
=-VEBO

_IC
-lcm

Prot

Tstg

T;

Rth j-a
th j-c

- max. 20
max. 15 v
max. 0.3
max. 10
max. 10
max. 60
-30 to +75
max. 90

0.75
0.4C

mA
mA

mw

oc
°c

°Cc/mw
oc/mwW

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

1EC publication 134.

AF139

%—é
CHARACTERISTICS j
Collector cut-off current

IE:O; —VCB=20V
Ig =0; -VGg= 15V

Emitter cut-off current

IC =0; -VEB =0.3V
Base current
Ig = 1.5 mA; ~Vop =12V

[E = 2 mA; "VCB = 6V
Ig= 3 mA; -Vep = 6V

Emitter -base voltage

Ig = 1.5 mA; -Veg =12V
Ig= 2mA; Vo= 6V

Ig= 5mA; -Vgg= 6V

Transition frequency

: -~ ~lg=1.5mA; -Vgg =12V

& Reverse transfer time constant

I = 1.5 mA; -Vgp = 12 V; £= 2.5 MHz

Feedback capacitance at f = 450 kHz
-lg = 1.5 mA; -Vgg = 12V

Noise figure at Rg = 60 ©

Ig = 1.5 mA; -Vgp= 12 V; f = 800 MHz

f = 860 MHz

[) 1 fF = 1 femtofarad = 10715 F

-Iecpo

-lceo

-1gBo

rpy-Chc

~Cre

typ. 0.5
< 8
< 500
typ. 2
< -100
typ. 30
< 150
typ. 36
typ. 66
typ. 380
320 to 430
typ. 380
320 to 430
typ. 405
360 to 450
typ. 550
typ. 3
typ. 2450
typ. 7
< 8.2
typ. 7.5
< 8.8

T. = 25 OC unless. otherwise specified

uA
A

uA

mV
mV

mV
mV

mV
mV

MHz

ps

fF 1)

dB
dB

dB
dB

238
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AF139 AF139
CHARACTERISTICS (continued) T = 25 °C unless otherwise specified CHARACTERISTICS (continued) Ty= 25 OC unless otherwise specified
y parameters at f = 800 MHz 1) Transducer gain
Iy = LS mA; =V =12V Basic circuit for measuring the transducer gain Ge,.. ;
. - ’ ~1
Input conductance gib typ. 7 mf2 200pF '
Input capacitance ~Cip typ. 2.2 pr i ?
Input susceptance ~wCiph typ. 1l me ! rat-- \Q9 :éj,[ P
| D~ N o ,
Feedback admittance | Vrbl typ. 0.4 ma ! ;‘ﬁ : " b 7 i ~
. o signal 10 | R =604u ;
Phase angle of feedback admittance ¢+p typ. 240 generator| | _JH (receiver)
120pF ;
Transfer admittance IYeb| typ. 14 m0~l :L ! g ot
e urns
Phase angle of transfer admittance Pp typ. 35° o
1l1 1 4
Output. conductance . Eob typ. 0.5 ma~! L [
6
Output capacitance Cob typ. 1.5 PpF VEE Ves !
orG s = 1 |
y parameters at f = 200 MHz *) Total effective collector resistance R = 1.4 kQ b
Ip = 1.5 mA; -Vep =12V Geo = output power in load Ry, ‘ f
Input conductance gib ‘ typ. 28 mao~! tr © available power from source Rg 4 o )
Input capacitance -Cip typ. 19 pF Ig = 1.5 mA; -Veg= 12V i
‘ ‘ > 9 dB i
Input susceptance ~WCjp typ. 24 me L f = 800 MHz Gty typ. 11 dB
Feedback admittance |Yrbl typ. 0.17 m 1 £ - 860 MHz G > 7.5 dB
Phase angle of feedback admittance @b typ. 250° t typ. 10 dB
e < Fer A -1
I'ransfer admittance | ¥b| typ. 37 mf2 Reverse transducer gain
Phase angle of transfer admittance (1N typ. 1269 Ig = 1.5 mA; ~Vgep = 12 V; f = 800 MHz Ger rev typ. -23 dB
ance -1 N . .
Output-conductance 8ob typ. 90 w2 The reverse transducer gain is measured in the above circuit, with the signal
Output capacitance ' Copb typ. 1.5 pF generator and the load (receiver) interchanged.
Maximum unilateralised power gain
2
. _1¥fb
G =
UM~ 4 gipgob A
Ig = 1.5.mA; -Vcp=12V; f =800 MHz Gum typ. 11.5 dB
j
) |
1y Measured with a tead length of 5 mm. ; !
I 210 [ | 2 I |
Mav 1968 Mav 1068 | !




AF139
AF139
i
20 ;
- 7204970~ 160¢i N
Ger Tl THTITTTTT e =7 Re=on =257 =25 5
pgcas ] ] RE +RC =1k{) (total d.c. resistance 2
= g in emitter and cpllector cireuit) 600 5 |
- . R =total effective collector resistance g | |
g ] | =
10 NN A fri _ i
y N A - - e &
NN N (MH2) ] o Jﬁ
N i h ~L
N NS 2 “\Oé\\;‘:
0 ] w“%%%; 400 ’ ™ i
TN \E /
= " 'R 4 N i
3 Y, -
\'% = |
A\ o i V%
-10 A e
C 200 i
\
-20 ‘ |
0 2 4 6 8 . |
10 IgimA) 72 0
0 1 2 4 —IC (mA) 5 § ‘
0 i
£ mmmns LT 10 Length of leads between bottomn N o
o g wC, and  measuring jig:5mm s o
Ir =DBmA S o ¢
s s =12v < {(mdd’) f=800MHzI%
Q n
Gl "
j_=25%
6 & : 2
N 6 7 5 2
AV F \G,
- v 4 /
4 — — LLLLEFZ 00MHz
== typ — ¢ s - = Heypical values H1
a Ig =I5mA T .
T =25°C 0 :
5 O !
SHHHL 200MHz i
nEE !
] I
oo |
%7 I 70 L fEaE i 0 Jll E L% % "
100 f(MHz) 1000 0 02 04 06 08 1 12gobfmi7) 14 ?
a
| |
” 242 I 243 | |
Mau 1048 May 1968 |



AF139 AF139

96702 ’

-3

Length of leads between bottom 20ds
and measuring jig- Smm A=t 3 U)Cfb 1T jand measuring jig: 5mm : 1V =13V
| ' et T =25°C

MmO er

~wCip| 111
(M) o0

0.
j RN, Yy I TT: b 80 lLength of leods between bottom Ttypleal values | ]
A o

1
255
Z 7
yd
.
2~
I
1
—

1205]

430‘9!—?96702-

.V,%\

AP
AV
V/
A ON
NG

A L7 7
~F
R4 ’
Po— .
SN A
1
i
X
A
£

20 ] j“\’,ﬁ
“HH T N 1 TP 60 1
..:::fw T ] N T P 1008z
qu\}\‘?' ! "'-..W_~ ’)‘_,p-s‘q ! \‘\’l\ i "",'F\""P-«‘] N~.‘\A\ .
B 1 1 i BAnNE
‘[‘ \\ / ! c b 1 1] /Eﬂf,m P‘E?ONHZ

%!

T
"‘W‘:‘;
[ R

40;; :..i. j}t{ e

Ny N

. é« N.,___‘ Aoat A4 __ - r 17 1

-} 'S - an R . 4 -

7 1811 | | //o‘OP/ 11T L1l / N N L ol ReN Aniadun

At - 1T T SATTIN - =NAERRY 1z

1 A s i THN

o Tl B 1] UERVARE \\..‘ EENN ‘,./<” 1 L,« \17‘\\ i 11
201 Y X

- A {typicql values 1 RN EEN SN 1% -
1O T =25ttt ittt T T T : NN AN L s S ANE Al L
7] - 800
X R TNz

I i aaaecaceener S e L

0 20 40 60 80 100 gip, (md1. ) 120 =100 ~80 -60 ~40 —20 0 grpfmidy

e~
L
—4_/
: AN
>

N\

\

LY

i

7
I
z

S
2

Length of leads between bottom || 1 1.1 1 111" A O Y A

i

A

81T Length of leads between bottom

~N

—WC,p[1jand measuring jig :5mm Tt 1-17 % HH |
P TITTIT _M.AP ",FTL - A4 B y T T 3A 3 CTTland measuring jig :5mm a
ma) S R NN N T I TR ;/,_ 1’) é wcob T3 1 MHTZ §
SEENNEEEREN INEN ] . 1] A LT AL Jis. _ 1111 4 s
ENEE ] 200MHZ L77] - s (ma”) 1 - TR

| | | | N ] T AT 137 j: N 1. 1] w A - -

= 6 0

02

H
|
T
i
N
T
S
S+
&
\
A
A
AN
A\
L
N

=35ma L

=T +

I m/ T - B

A st T | ALt T ’

800mHENS |- S T NERENE A £
LT T | 4 ot
04 e ¥ - T A A /‘/ . -
) 1 L -HH 05 400MHz
| - NEREN B i - ' : A
T T 11t T v typical values
i A1 Ao EEREN ] A d -VCB =12V

_{typical volues uN fodf L / =25
g =12v || T[] -200MHA sy

N
N

06

| |
0% 02 075 o1 005 —gpd] 0 % al 02 03 04 05 Gopmir06

, , 244 ' | 245 '
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AF239

AF139
i A
5 3 IS g
3 < : B
i 3 8 B O U.H.F GERMANIUM MESA TRANSISTOR
N
L oy of - W T 0
< HHEE S R ] TREH <5
FEES A J S e
2z ] . . . .
,.,/,,/(OJZ S / P-N-P transistor in a TO-72 mctal envelope, primarily intended for use in pre-am-
$ % o Rt NNRSSHRSRELY mps 5 TBse plifier. mixer or oscillator circuits up to frequencics of 890 MHz.
NS SEAT - ERSHTH
QO 0 N | & T
HT HE QUICK REFERENCE DATA
- s Collector-base voltage (open emitter) -VcBO max. 20 V
F,S' ‘: > Collector -emitter voltage (open base) -VCEO max. 1§
= [ 'unn ‘ :
< wHH Collector current (d.c.) -1 max. 15 mA
. C
[ > -
T i Total power dissipation up to Tamp = 45 oc Piot max. 60 mW
%:I Junction temperature Tj max. 90 ©°C
ini Transition frequency
-Ic = 2mA; -VgE = 10V fr typ. 650 MHz
E.,FI” LI L L L 5 Max. unilateralised power gain
i < = g IE = 2mA; =Vop = 10 V; £ = 800 MHz GuM typ. 17 dB
O S i
§ }b‘o o = Noise figure ‘
S
N AN : —]® Ig = 2mA; =Vcg = 10V
> N Gg=16.7 m2-1; Bg = 0
. f = 200 MHz F typ. 3 dB
an - S f = 800 MHz F typ. 5 dB
hY .
N ~ ‘ MECHANICAL DATA Dimensions in mm
o \‘\ \\\ N4 TO-72 é
um ©
i 3
:::?8 ] 5 ] . .
mny =
R 9 =
3 VE N | 5.3max 12.7m
S S = -L Jdo - 120870
S8 33 S R S
=7 1)=shield lead (connected to case)
Accessories available: 56246, 56263
26 ” ’ 247 |
” May 1968 Mav 1968




AF239

RATINGS (Limiting values) 1)
Voltages

Collector-base voltage (open emitter)
Collector-emitrer voltage (open base)
Emiutter-base voltage (open collector)
Currents

Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Typp = 45 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction o ambient in free air

FFrom junction to case

~VeBo
-Vero
~ViEBo

—IC
“lem

tot

Tseg

th j-a
Ren RS

max. 20
max. 15
max, 0.3
max. 15
max., 15
max. 60
-30to +75
max., 90
0.75

= 0.40

mA
mA

mWw

°c
o¢c

°C/mw
oC/mw

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

publication 134,

’gaz

AF239

b’/-_:_"__._'—f

CHARACTERISTICS

Collector cut-off current

VEp = 0; ~Vgp =20V
lB = ()’ —VCE =15V

Emitter cut-off current

=0.3V

Ic =0; -Vgp
Ig = 2mA; -V = 10V
Ig = 5mA; -Vggp = 5V
]E = 10 mA; —VCB = 2V

Emitter-base voltage

2mA; ~Vep =10V
= 5V

Ig =

IE: S mA;

~Vea

Transition frequency

~Ig = 2mA; 'VCE =10V

Fecback capacitance at f = 1 MHz

_IC = 2 mA; —VCE =10V

Noise figure
Ip= 2mA; -Vgg = 10V
Gg=16.7m2 Y Bg = 0

f = 200 MHz
f = 800 MHz
t = 900 MHz

Maximum unilateralised power gain
Lygpt?

4 gibgob

Ig = 2 mA; —VCB = 10 V; f = 800 MHz

Gym *

l) 1 fF = 1 femtofarad = 107 15

Tj=250C

unless otherwise specilied

-kcps

-leko

-IgBo

Ire

GuMm

typ. 0.5
< 8

< S00

< 100

typ. 60
< 200

typ. 167

typ. 350
typ. 400

typ. 650

typ. 230

typ.
typ.

typ.

typ. 17

HA
HA

uA

MA

HA
MHA

HA

mA

mV
mV

MHz

fF )

dB
dB
dB
dB
dB

dB

248

Mav 1968
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AF239 ” AF239
.
CIHARACTERISTICS  (contimicd) o 20 7207867
: typical valuestt | HH | [-Voe =12V Gg =16.7ma ;B =0
Transducer gain at’r 00 25 00 ] AG+tr T =25°C JRe+Rc =1kl (total dc.resist-
H ' 4 A . U
Basic circait for measurimg the transducer gain G at £ 800 and 900 Mz, (dB) T [jance in emitter —~L0l19('.t0| cht ‘.“'t]
™ A [B¢ =tuned to max. gain
200pF 0 r 4 ] -+t+1+{lead length: 3mm
- o : : NJNEEQ TNcan connected to ear th
) L;l_l AT ) . . FTHITL 14
et ! 5 A\ ~ -1 = 11
oy Ty [ 2 T
WL ° o= ma 20} cHL .
signal |4 L=lo/m - I : o TITTT
genemtorl(:g',, : [ — [ J(receiver) T T ‘\‘_\\0 ERS
| | C_E 120pF T S N1 8 O 8 SaNg J‘c)d\, 4.
{_ e turns ’g \% -1 E
0 : [ THHNGOH T H
: H o [ Ned |
= = = 4 765 4 8 TTTTr hA1T [ :7\»’ 7
T [ ] I
Vee "Vea ST HN A |-
P output power in load GJ, -+ L 41-H
U T Gvailable power from source Gg ~K0 -
0 2 4 6 8 10 Ig (mA) 12
I = 2mA; -VCR = 10 V5 lead length s 3 mm; can connected to earth.
= 50 Mbz; G, = 0.25 m~1 Gir o typ. 22,5 dB
[ =200 MHz: G = 0.4 m§2~1 Gy typ. 21.5 dB 7207872
) - 1 - typlcal valuegfj - T T
f =500 MHz; Ge = 0.5 m§2~ Giy  typ. 18 dB oo - HHIE =2 mA | D 1]
s H11—Veg =10V ) — T
. e (Y = - . > 11.5 dB N - cB - .
f = 800 MHz; Ge 0.5 m$2 Gy wp. 14 dB F GS“: - - S Tj =25°C F:
] S 9 dB (dB) (mﬂ.")-_* . e T BS =0 A i o
G 2 ms2” Gy - b lead length : 3mm [=—
typ. 11,5 dB 6130 can connected_to earth
f =900 MHz; G(j 0.5 mQ‘l Gll’ typ. 12.5 dB G 5 5 1) R IS SOt I 8 R R
Ge = 2ma-! Gir  typ. 10.5 dB -+ - o
] 4120
Ge = total effective collector conductance . TFF] THH
2r10 "
»»»»»» B ol S T S b - 11
— B -, -
Ccorresponding optimum source conductancef ity o d ottt
N s o 5 60l e o 5201 s e G 11| s o BN R
0.1 1.0 10 100 f (MHz) 1000
| 20 | | " ||
Mao 104AQ May 1968




AF239 AF239
20, 72078 I,
b 1 ’-  ) typical values 111 ‘ typical values 1207668 Ie =
ib : : . —~Vep =10V T T lead length:3mm 0 =0.5mA
(mO M)} T A Tamb =25°C 117 can connected to earth. a=1 mA
] {{lead length:3mm | 111 1] ~Yep=10V 1202 e=2 mA
0 ta hian f: ot can connected to earth Tamb =25°C O w=b mA
AT TR HTe=HTTTH N
J\‘(\'L ) \\ I, & & 0 =0.5mA[] i f -
AN S A N, N NERNE []o=1 mAL ¢
. k,ca,g[‘g@\:g“’ SUGEINS N =2 mA - g
=20 PR T H O D és) ] s m=4 mAH 150 - 30°
b LAY \ N TIRUTTHHE
| e T A 1111 [soMHMk ]
: il Lo | TN 1oé&ﬂ1* :
—~40 2R 4 T 3
TR - 100MHz AL
1L HUHI N P £=50MF 900MHzm
+H 180° [ [ 0
] T *’-f HHH THHHE 100 50 0 5 5 10 50 100
—60 NNEEESEN NN L 444 17T Iy,fbl (mﬂ‘~1)
0 20 40 60 80 100 120
dib (ma™
7207871 207870
typical values HH typical valuesUHJ[”H‘t
lead length: 3mm lead length:3mmlTitTt
’yl'bl (un"l) 8| can connected to earth [T can connected to earth [0
g0 1000500 _ 10 50 10 50 100 500 1000 ., bob R if{ HH bob H LI <1
-1 TIA cal\ -] 411
\typica’l values (mau ) [@v.g "(Ov. 14 SOJIf\hHZI' 111 (md) )NW_ f:§,—‘;\/, ”’/r
L\ -veg =10V oA A HH
T 20c IOOMHz (] a7 s amnasen szﬁ\ H
amb = / T 80 4 .
lead length: 3mm ’ o ! )
can connected to- 200MH2 (’353M~ll :
earth \X ; E.n T
2100 N\ e [ _ 4 1 4 150
QOOMHz J <l \8) /3300 L [1800MHz ]
RN o '8 OsooMH 4 ° /
‘ \ %; — / / ' —VCB =10V 1 ] IE = 2 mA
. X = = 2 =
NS aoo:zfr’“ s o e
Y4 ' | AN
1117
2-40° ’// 300° Hif 0oms o
7207869 — 1 otk ??!M}?{Z} t “i ﬁ‘
270° 5 0 05 1 5 % 1
., gop (MA™) gob (ML)
I = [ [ |
Masr 10AR Mav 10A8
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! BC107 to 109

AF. SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-Nrtransistors in a TO-18metal envelope with the collector connected to the case;
! (he same trdansistors are available in lock-fit encapsulation under the type numbers
BC147 to BC149.
The BCLO7 is primarily intended for use in driver stages of audio amplifiers and in
signal processing circuits of television receivers.
The BCLOY is suitable for a multitude of low voltage applications ¢.g. driver stages
or audio pre-amplifiers and in signal processing circuits of television receivers.
The BCIOY is primarily intended tor low noise input stages i tape recorders, hi-fi
amplifiers and other audio lreguency equipment.,

’ QUICK REFERENCE DATA
, BC107| BCLOS {BC109
} Collector -~emitter voltage (VR = 0) Veprs max. 50 30 30V
i Collector -emitter voltage (open base) VORo max. 45 20 200V
Collector current {(peak value) [opm max. 200 200 200 mA
‘Total power dissipation up to Tymp =250C P max. 300 300 300 mW
Junction temperature LN max. 175 175 175 °C
s 13 571 ¢ - aire a1 s o= 98 O
sl s current g T390 ||
c T emaveE 72 b fe < s00 | 90 | Y00
Transition frequency
Ic =10 mA; Vg =5 V fr typ. 300 300 300 MHz| =-—
{
; Noise figure at Rg = 2 k{2
| Ic = 200 uA; VGE = 5V
| . ] ; typ. 1.8 dB -—
‘ f = 30 Hz to 15 kHz F c 4 dB
f = 1 kHz; B = 200 Hz F Lyp. 2 2 dB
MECHANICAL DATA Dimensions in mm
Connecter connected é
to case ©
TO-18 e o
E’ | commmmmm—— Y
, oo = 1
; .
L.5-3'f‘ff.l._ﬁ, J2agmn
7108715

e TSR A

%133 Accessories available: 56246; 56263
i
|

256 257 I
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BC107 to 109 . BC107 to 109

RATINGS (Limiting values) I) CHARACTERISTICS (continued) T]- = 25 0C unless otherwise specified
Voltages BCTOZ IBCIO8 | BCIO9 gaturation voltages l)
B e e B ——— typ. 90 mV
e Collector-base voltage (opeu emitter) Vepo  max. 50 30 300V Ic = 10mA; I3 =0.5 mA VeEsat 250 mV
~-# Collector-emitter voltage ('Vm,: R Veps wmax, 50 30 30 vV - Vpgsat  typ. 700 mV
Collector-emitter voltage (open base) Vopo  max, 43 20 200V : S mA VeR typ. 200 mV
= ;g = S JEsat ;
Finitter -hase voltage (open collector) Vi max. O 5 5 vV I = 100 mA; Iy m sa < 600 mV
Currents ' VBEsar  p. 900 mV
Collector current (d.c.) le max . 100 A w@@.
Collector current {peak value) M max. 200 mA Ig = 10 mA; 1y = value for which Yoarrir typ. 300 mV
Ig = 1l mA at Veg = 1V VCEK 27 600 mv
- Fmitter current (peak value) -lim max . 200 mA Ic
~— Base current (peak value) InMm max. 2000 mA (m/ﬁ Ip
[T T — I
Power dissipation 0=~ | :
s R TP e v . . ! !
Fotal power dissipation up to T, ., 7 25°C Pyot max. 300 mW ‘ :
|
i
Temperatures ! }
T | |
Storage temperature Tgtyr -65 to +175  C | I
st Veek 1 Vee V)
Junction temperature T]» max. 175 °C¢ TRous0t
Collector capacitance at f = 1 MHz )
THERMAL RESISTANCE C yp. 2.5 pF
IE =1e = 0; Ve =10V c < 4.5 pF
From junction to ambient in free air Rin joa o T 0.5 °C/mw
From junction to case Ren e * 0.2 9C/mw i Emitter capacitance at f =1 MHz
L g =lc=0; VEp = 0.5V Ce typ. 9 pF
CHARACTERISTICS Tj = 25 9C unless otherwise specified Transition frequency
—e Collector cut -off current Ic = 10 mA; Veg =5 V fT typ. 300 MHz
=0 Ve = oc - . ~
g =0 Vep =20 V; 1j= 150 2C Ieo b 5 uA Small signal current gain at f = 1 kHz BC107 | BC108 |BC109
—s Basc-emitter voltage 2) Z 125 125 240
- 20 mv Ig =2mA; VCE =5V bfe < s00 | 900 | 900
Ic= 2mA; Vo =5V Vi 'yp. 620 mV (
550 to 700 mV Noise figure at Rg = 2 kQ2
Ic =10 mA; Ve =5V Vpg < 770 mv I = 200 kA3 Veg =5V ) typ. 1.8 dB
f = 30 Hz to 15 kMz F < 4 dB
typ. 2 2 2 dB
1) Limiting values according to the Absolute Maximum System as defined in IEC i £ =1 kHz; B = 200 Hz F < 10 10 4 daB
publication 134. ;

2) vpE decreases by about 2 mV/9C with increasing temperature. 1) Vpggar decreases by about 1.7 mV/9C with increasing temperature.

258 “ ~ H 259 H
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BC107 to 109

|

CHARACTERISTICS (continued)

'l‘i = 25 OC unless otherwise specilied

BC107 to109

Typical behaviour of collector current versus collector-emitter voltage

1200547 7208560
150 a1 © T2 || 1 1 8
P | !
Ic L] Pi e[| ]5 5
(mA) T J‘ ' (mA)T lg-iot
AT 1
/| LA
100 o)l SR B RN A R Y O
SV PN T
A A D |
,\Q;;/ /4/ /"]/l/ _ / \()u{:
/ - S s -
L o
50 1T | 2000 P St T ]
N //‘ /’a.ar"‘ t i ‘}5 Al
AT w s .—-w—""”[
/// T hoowA 11 10 )
AT ™ 50pAl || A1) / P"“‘gﬂglﬁ .
% 2 Ve 4 0 05 Ve 1
Typical behaviour of collector current
versus collector-emitter voltage
7208546 2 7208550
6 ° [N ! T 10¢ ¢ tri EEARE
j= SRR foi E AL
Tj=25°Q 1 |- 1 ] ]_650,21 1c N | / A
te [ [t el LT
L ~ 1T Lla
(mA) L , } " E‘ *’/‘ K
(15 Y e
4 BEESLLULY T
=TT is v
- e It &l E
“;4';:‘.‘“}'/' ’/:‘TZ IRESRTE RS
1] HET HUHE T
IRRN 111 !" SRARARENARERRRRANE
2 TH A LT
cmm SRR - [ Base-emitter
: . ‘G‘IOr‘nV. 107 HaH } SH4{voltage versus
0k 60|0mFV E 119 {collector current
L~ N .._I LII 3 »L i J'; RARS VCE:SV
G T [sesmy 1 't“ 1ITj=25°¢C
0 5 Veg (V) 10 400 600 BOOVBE(mV)1000

BCLO7A I BCIO7R | BCTO8C
BCTOBA | BCLOSB [ BCTOLC
110913
— 1).C. current gain S neroor e
: CVoare = oo 40 100
le = 10mA Ve =5V MR yn 90 | 1so 270
= L0 200 420
Io = 2mA; Vo =5V hpp o typ. 180 290 520
< 220 450 800
— h parameters at { = | kHz (common emitter)
ic=2mh; Vo =5V S 1.0 | 3.2 6 Kk
Input impedance hije typ. 2.7 4.5 8.7 k2
< 4.5 8.5 15 k&2
Reverse voltage transfer ratio hre typ. L.5S 2 3 104
125 240 450
Small signal current gain 1T typ. 220 330 600
< 260) 500 900
, . typ. 18 30 60 usr-l
Output admittance
uipdt admittance Poe o7 30 1 60 |10 pe!
| 260 |

e 1 |




BC107to109

BC107to109

7208557 .
2 7208556 S rerT T [ ~]
10 Base current versus TTHBC107A 10% [Hnee current versus I g((:lggg
Ic |collector current [ - ~--{BC108A 1c |collector current q CHI
V(;E=5V[ S -0 e - A VeE =5V A
(mA) Tj=25°CHif} } FH : (mA) Tj =25°C } K“O/ M
NE&r Az | o S
10 L A 10 - B //,{/(
H i
S 5 Al
L -] I 21
/ /l'l?
and N
E H V= .4
E A
8 1117
, 11 By
i L v
107! 107! g .’/{‘u
e L T
— :—;, /{ " ?K/
W’ ';/ v
i
1021 1072~ - T 2 0° 1g (pA) 104
1072 1 10 102 10° 1g (uA) 10 1072 o’ ‘ 0 0 " s bl
7208549
2 7208558 72,08598 TITT 1. = T
1% Base current versuslj] » l ~~1BC1078] T e =Te=0 LHTH T 1 Ig=Ic=0
Ic |collector current - 1 BC108B ST EEHE = 1M0HZ T 20F f= 1hé1£1cz
(may| Ve =5V I~ 1l ~BC1098) UL =250 T : Tj =27
e 1 } Cec (1l T 11 . | Ce ] 3 1
- % r (GLOIERRER (pF)
: 6!, | T 5 § » 4 -
g 1‘»‘_:“1 HH ] H 10HNHHH T +
TN
T TIOTN T - : HERS 1
-1 TITH L typ 1 N . -
107 bt . 2 PR J SHTTT ._...,_1,~y:ﬁ_,\~ty -
i ks : 1T TTHTHAT FHIHH -4t T TN 110
ST ] I HJ HHHAE HH U HHHH T
1072 ! 0 0 /
B V) 30 0 2 ' Veg(V) 6
10 10 102 10° Ig (uA) 104 0 10 20 YeatV) €8
[ |
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BC107 to 109
BC107 to109

7208555

v‘,..w [N G . - VCE:SV S - - -
800} ——|——-HH1ITj =25°C T e I I S 10§ e g
S b typical values

hpe |

Typicol behaviour of base current
versus junction temperature

600f = —{=- b=

]

~3
g
=3
o
W
“n
D

88 e o8 e o (R Sy

waf-—-’t T }

. Ig it
AT

400} ——t——H-HHE— =

10% pEE AT

P I e R R s

|| EEE 10" Er L R T HomA L
107! 0? T 1r , HEHL
. 105 25azaz :
TR et T TR

| a4 1 SEESEEEI=E I l'.‘i'_;".‘ E
+1 - : — T i Ho ImA
0 1 1 S i e 11 : qiataiaadARRARix
- _ . - | _ ~ \ mEEe -t N {

SN S U O A0 O A A B typ T

2001~ = - 50 0 50 100 Tj(°C)150

Ic (mA) 100 :

Teeeem TOVELO

” e ” June 1968 p4 “ 265 “
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typical values
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Curves of consiant noise figure
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BC107t0109 ) BC107 to109

7208553
recioocTiy =1 11 Foiktz |11 ;
LH(H‘OOC - [V IO T I ']'12250(?

S R 1 A S R RBUIH g A S

¢ . 7 - SXORINE: e B | ] g ey - iy

3 e e 1209551 _
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1 newuc DI I T:=250C
’ : J

-

s
L1091 ERE o S I O BC109 0|

Wil bei07A BC107 A
‘ 08 AL

3
o anc 3C108 A

I R T
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Tj =25°C ; N o M 1 T EEE TEET T Veg =5 to 10V T
£« 1kHz , o o i £ KMz

typicat values N V(‘E;\.OV BRREIN . . hoe T = 25C BRI {g({;}gg(&
| /,,}.7»”":“"{"" (o™ j(ypicol values [T~ T ) L

AT sV : hl ’ ey {chs

1600 o — - 7205559 10 TP “qupésa
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e '
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=
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\ BC147 0149

A, SHLICON PLAMNAEK EPITAXIAL TRANSISTORS

NP N transistors ina alastic envelope with stiff, selt o Lz pios suitabic oy use
witl: standord printed bonrde .

The BOUAY ds primarvily intended for nse indviver stanes of andio wmplificrs and in
sgnal processig circuits ol ielevision receivers.

The BOTAS s anitable tor o mnltitnde of Tow voltage Spnapa tions copdriver stages
or audio pre-amplifiers and in signal processing of cesaf televigion receivers.
The BCHA9 ig primarily infended for fow notse inpii ctajes in tape vecorders, hi-(i

amplificrs and othier avdio fregnency eqtipment

OQUICK REFERENCE DATA

T - ST T ciareustey
Collector-emitter voltage (Vi - 0) Vi max. S0 30 30V
Collectnr-emitter voltape (open hase) Vero max. 45 20 20V
Collector current (peak value) Lo nax. 200 206 200 mA
Total powerdissipationup to g = 2500 Py mayx. 220 220 220 mW
Junciion temipevatur T max. 125 125 125 0C
.‘il;lj‘},]‘l z!i?” :;urg:vrlt”;r\(».i|1f J_l ;l‘-d-{IQS o . > 125 125 244)

- Ay VR S AV T (o -

C AR Le A0 00 | 900

Transition (requency
[c=10mA; Ve = 5V ir typ. 300 300 300 Muz
Noise figure at Rg =2 k&2
¢ = 200 pAs VR = 5V

g . = typ. 1.8 dB

f =30 Hz to 15 kliz i I 4 B

f = 1kliz; B = 200 Hz I typ. 2 2 dB
MECHANICAYL DATA .35, Dimensions in mm

e — -b
4 .
g

5 s zsal,

P A kN A8
r
i ¥
4 !

e 7 i




BC147to 149

—Q‘.’

MOUNTING INSTRUCTIONS
1. Thickness of printed board: max. 1.1 mm

Hole diarmetér 0.77 to 0.83 mumn )

. P ai

2. thickness of printed board: max. 1.7 mm T

Hole diameter 1.25 1o 1.35 mm l l

L .
Bore plan S . a=2.49102.59 mm
ta b =5.03105.13 mm
-
RATINGS (Limiting values) )
Voltages ’ BC147 |BC148 |BC149
Collector -base voltage (opeﬁ emitter) VeBo max. 50 30 30 V
Collector -emitter voltage (Vg =0) Vcés max. 50 30 30 Vv
Collector -emitter voltage (open base) Vepo  max, 45 20 20V
Emitter-base voltage (open collector) VEBO max. " 6 5 5V
Currents
Collector current (d.c.) IC max. 100 mA
Collector current (peak value) ICM max. 200 mA
Emitter current (peak value) IEM- max. 200 mA
Base current (peak value) - Inm max. 200 mA
Power dissipation
Total power dissipation’up to Typp =25 0C Prot max. 220 mW
. '

Temperatures
Storage temperature Tstg -65 to +125 ©C
Junction temperature T; max. 125 OC
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a 0.45 OC/mW

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

publication 134.

BC147to0149

CHARAUTERISTICS

Collector cut-off current

]],’ (1 VCH 200 'IJ - 125 0C

Base -emitter voltape 1y

l(: -2 mi; V("“ -3V
i =W mA; Vo =5V

Saturation voltages 2)

](; = 10 mA; Ig = 0.5 mA

I; = 100 mA; Ig = 5 mA

Knee voltage

I = 10 mA; IB = value for which

1y = 25 9C unless otherwise specitied

lepo 5 uA
i yp. 620 mV
Vi 550 1o 700 mV
Vi I < 770 mV
Vi typ. 90 mV
CEsat < 250 mV

Vizsar  typ. 7000 mV
typ. 200 mVv

Vegsar 600 mV
VBEsat typ. 900 mV

typ. 300 mV
Ioc=1imAatVor =1V VCEK <yp 600 mV
I
(mA) 1
Nl B
10— |
i |
| |
|
! |
! {
! i
! I
L |
VCEK ] 7204802 VCE (V)
Collector capacitance at f = 1 MHz
= _ - typ. 2.5 pF
Ip =1 = 0; Vo = 10V Ce BN o
Emitter capacitance at f = 1 MHz
e =1.=0; Vpp = 0.5 V- Ce typ. 9 pF
Transition frequency
Ic =10 mA; Vg =5V frp: typ. 300 MHz

1) VBE decreases by about 2 mV/OC with increasing temperature.
2) VBEsat decreases by about 1.7 mV/0C with increasing temperature.

” ~ 272
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BC147t0149 BC147t0149

CHARACTERISTICS (continued) Tj = 25 °C unless otherwise spectfled Typical behaviour of collector current versus collector-emitter voltage
01 oL 5149 7206547 7208560
Small signal current gain at f = 1 ktlz BC147 | BCL48 | BCL 150 [ T 22500 T 6 T o950 I T
Lo = 2 mAs Ve = 5V N > 125 125 | 240 ’} RN B : R RENRS
C - emhVCE 7 , fe < 500 900 | 900 Ict it it etk t RANSHEREN
' ul (mA) 1B=‘5\1A
Nolise figure at Rg = 2 k2 AL . RR | ...T
Ic = 200 uA; VO = 5 V Tribrigd 1 1t //'ﬂ TR
_ i ) typ. 1.8 dB ERs iR 1 HE L e se A e
f =30 Hz to 15 kllz F < 4 dB : 100» T p - 4 { ",‘-é""’ﬂ"l‘ T ]
= 2z B = g p. 2 2 2 dB 1 ~ N / T ouh B
f =1kHz; B=200Hz 1§ Z 10 10 4 dn n, / i v"if““*"“
; i T HHHOATH ~
BC147A | BC1478 | BC148C : - 1&&
BC148A | BC148B | BC149C 50 2 il LT % ! n
ID.C. current gain BC 1493 : - Tt TS Attt 41
I = 10uA; Ve =5 V hpp  typ. 90 | 150 | 270 | N
> 110 200 420 2.5115
Ic=2mA; Vo =5V hprp  typ. 180 290 520 uE W1
< 220 450 800 0 ~ 0 fr 1T
h parameters at f = 1 kHz (common emitter) 0 2 VCE(V) 4 0 05 VeceW) 1 4
1 paramelers {
Ic=2mA; Vg =5V ;
> 1.6 3.2 6 k2 Typical behaviour of collector current
Input impedance hie typ. 2.7 4.5 8.7 kQ versus collector-emitter voltage 4
< 4S8 8.5 15 k@ 7208546 2 7208569
6 T: =25° T 10° g 7, - B i
Reverse voltage transfer ratio hye typ. 1.5 2 3 1074 1= I 1 és'om\l Ic f ARRENEY 1
> 125 240 450 Ic ;,VBE, Tt (mA) y /
Small signal current gain hfe typ. 220 330 600 (mA) LT .5‘_.}}2 L .&;
< 260 | 500 | 900 - 10 ST
. — ] O O N S I D V L J1 e
o typ. 18 30 60 uQ 640 MYl S b
Output admittance hoe c 30 60 110 uQ‘l 4 EES T f ¥ i
, ’
630mV. 1t ] '
620 MV} |
2 ERE HH T e :
ase-emitter ‘
- 61.0 r.nv’ 107 et I +iivoltage versus ]
i 600mV FEH TR f_'ic\:lollei:;?lr current] v
RERN T CE= |
585mV Tj=25°C
" 560 mV
A it
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BC147 to149
BC147to149
10° 77171 TR T - 7208570 3 7208568
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BCi157 to 159

AF. SLICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in a plastic envelope with stiff self-locking pins suitable for use
with standard printed boards.

‘The BC157 is a high voltage type and primarily intended for use in driver stages of
audio amplifiers and in signal processing circuits of television receivers.

‘The BCI58 is suitable for a multitude of low voltage applications.c.g. driver stages
or audio pre-amplifiers and in signal processing circuits of television receivers.
The BC159 is primarily intended for low noise input stages in tape recorders, hi-fi
amplifiers and cother audio frequency equipment.

QUICK REFERENCE DATA

BC157|BC158 |BC159
Collector-emitter voltage (+Vgg = 1 V) ~Vegyx max. 50 30 25 Vv

Collector -emitter voltage (open base) -Vcgo max. 45 25 20 V
Collector current (peak value) ~Icm max. 200 200 | 200 mA
Total power dissipationup to Tamh =25°C Pygt max. 250 250 250 mw
Junction temperature Tj max. 125 125 125 oC
Small signal current gain at Tj=250C
> 75 75 | 125
“lg=2mA; -Veg =5V; f=1KkHz hee < 260 500 500

Transition frequency at f = 35 MHz
-lg=10mA; -Vgg =5V fr typ. 150 150 | 150 MHz

Noise figure at Rg = 2 kQ2
—IC = 200 HA; —VCE =35V

_ typ. 1.2 dB
f = 30 Hz to 15 kHz F < 4 @B
f=1kHz; B=200 Hz F < 10 10 4 dB

MECHANICAL DATA 35 Dimensions in mm
e b
C
G M
i 254 z.sai 13m
7'6"!0! A.GMOI
i
3 5
w

0.2

1208120

Alnvrombar 1040 ” Flortranic Comnonante and Matarinle Division ]l




BC157 to 159

BC157 to 159
i
V ! \ T = 25 0C unless ol ise specifie
MOUNTING INSTRUCTIONS [ CHARACTERISTICS ') 25 unless otherwise specified
1. Thickness of printed board: max. 1.1 mm —D Collector cut-off current
Hole diameter 0.77 to 0. 83 mm -[17 ~ e . typ. 1 nA
TR I =0; =V~ 20V; Ty~ 25°C “1CBO < 100 nA
2. Thickness of printed board: max. 1.7 mm Tj =125 0C -leBo < 4 uA
Hole diameter 1.25 to 1.35 mm
@ Base-emitter voltage 1)
~ typ. 650 mV
-lg= 2mA; Ve =5V Ve 600 to 750 mV
Bore plan d.')"‘ :p a=2.4910 2.5 mm
- Q ‘ ju b= 50310513 mm Saturation voltages
typ. 75 mV
-Ig= 10 mA; ~Ig = 0.5 mA “VCEgat < 300 mV
RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)
' ~VBisat typ. 700 mV
Voltages BC157 |BCI158 {BC159
: 5 -l =100 mA; ~lg = 5 mA ~VCEsat typ. 250 mV
Collector-base voltage (open émitter) -VeBo max. 50 30 25 Vv
-VBEsat typ. 850 mV.
Collector-emitter voltage (+Vpg = 1 V) =Vegx  max. 50 30 25V
Collector -emitter voltage (open base) -Vego  max. 45 25 20 Vv Knee voltage
Emitter-base voltage (open collector) ~-VEgo  max. 5 5 5 V -1 = 10 mA; -Ig = value for which ~Vepk typ. 250 mV
-Ic=11mAat -Vgg =1V ‘ < 600 mV
Currents ~Ic
Collector current (d.c. ) ~lc max 100 mA (m.€1\1) _ -lg
) I
Collector current (peak value) ~-lem max. 200 mA 101-- i }
I
Emitter current (peak value) IEM max. 200 mA | !
!
|
I
Power dissipation : |
!
Total power dissipation up to Tamp = 25 OC P 250 mw ’ L
otal po sip. up amb tor max m ~Veen 1 Vg V)
7208408
Temperatures Collector capacitance at f = 1 MHz
Storage temperature Tgig -65to +125 OC Ig=le=0; -Vgg =10V Ce typ. 4.5 pF
Junction temperature Tj max. 125 0OC
Transition frequency at f = 35 Mllz
THERMAL RESISTANCE -lg =10 mA; ~Vep =5V fr typ. 150 MHz
From junction to ambient in free air Rih j-a 0.4 OC/mW
l)—VB}-ﬁ;decreases by about 2 mV/OC with increasing temperature.
. 287
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BUIST 0159 BEAST 10 159

t‘%W : l
}

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specitied
Small signal current gain at f = 1 ki 4 Ine B0 - e o e TG EE
nia tgnal ¢ !157‘[“(_411_[‘123}9—‘&( f 1 kHz BC157{BCI158 |BC1 59 b 191 hulﬁi: ~ginibiei V'fi‘.(.igt: Y U
e = 2mA; ~Vop = 5V h - 75 75 125 “](: (’0 ‘mc‘mk ULU”lm
‘ fe - 260 <00 <00 frangd 11 ~; ‘j"ﬂ-u;‘,: ZZ"I(‘ .
V 2 2500k -
Moise fignre at Rg = 2 k2 ! ! [ {
A+ 200 ph; ~Veg = 5V 106]- mil" typj o
£ = 30 Hz to 15 kHz F typ- 1.2 B ! |
< 1 @ | j
£+ 1 kiz; B = 200 Hz F tp. 2 2 L dB | |
< 10| 110 4 '
BC158A [BC158B . 9 IT
D.C. current gain persy BC159A|BC1598 ; I [i 1
~ig=2mA; -Vegg =5V hpg typ. 140 180 | 290 ‘ -i
Small signal current gain at f=1kHz ! /
' oLt L IEARENE i
e = 2 mA; Ve < 5V hee > 75 | 125 | 240 . 500 ~Vgg (mv) 1000

< 260 260 500

Typical behaviour of collector current versus collector-emitter voltage

15 TRCIESE T 7‘72079‘75!717 150 7208405
1o} ] O s Dl i H! , ; SeNN
() L ALL ' Cl11- 5
{mA)
|-~ tp=1000pA |-
REEPZaENNNREEAN R
10§} wol-447 i <800pA
By A - S . o ) N G . ),.A_, -
!r",, P | -1600pAH
AT LT N l )
{ HRan wOEB‘A
, BRR= mln
5| soff|-~- - -
AT L= T ST ET T T 1 200uA
;Ié”’ AR RS NN {1 LU L i
CEE T opa TR 100uA]
LT AT 1 50uA
A LT o T
0

"'VCE(V) 2 0 10 ”VCE(V) 20

Electronic Components and Materials Division
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BC157 to159

BC157 to 159

10 - 7209669
== rtyl:nccxl values [ T I —I=F e I f
-1 CHH-VeE =5V ) ¢
( /5 T =25°Cc[ ] |] AT :
m s g /7
10 i
-H118C1588;BC1508 24X BC 157+ i
A TIBC1584A;BC1594 -H
g X _
) ‘// / /
= AN RS
HHEAM HH
1. N ey s an
1. 1 /7 ]
10" "4
- Ve :§ - - 1]
7 A7
W A/ -
107 Ay
_2 -~
10 107 1 10 102 10° -Ig(uA)10*
7209668
j =
400 typical values
hee AF
300
9B —
.’BC\F” ~=}
5C 1588 ™
-4 =" "
200 e
R o 5  —
BC‘SBA ,8C .
- — I~
T ot "‘B_C;\S',
100 by .
0 -2 ~1
10 10 1 0 -Ic(mA) 102
290
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102 — 7»zogs')3 102 o 7209674
1-Ic_ 90 | J—-H" :;%C.—QO g /1T
“IcHTs H e e [F18 - [ te T
(MA)T}=25°C 41 (ma)f1]
1 /

10. / 10

§ Hit
10" 0"
0 100 -200 300 600 800 1000
~VCEsat(mV) ~VgEsat(mV)
3 7209672 72096 76
10 'VCE =5VHH 300 [Typlcal behaviour of the transition
_IB ] T I[Ii 1{ i f-T requency versus collector curreng
\ AN =5 I
(1A) <1 0mA T (MH2) HHH
~Vcg=5V
10° T =28°C
L0mat 200
] P
10 4 =
R ImA 1T )
100
1 hus
ima 1
107 0
-100 0 100 Fj(°C) 200 0 50 -Ic(mA) 100

Typical behaviour of base current
versus junction temperature
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BCI57 o159 BC157 10159

Carves of constant noise figure
. 709671 0’ 7709709
[ ~iMiiz e g ey g ey ey N sEe
lj=260C ] "Ny
“C

“ i Te:
(pt) A [ 11 L] g (imA) ‘

10 | /P M ~ ‘*\\ e Nep =05 to 10V
10 o] al f =lHz
NS B =200Hz
- W - T =25%
\ A I \\ typicat values
ol 1 RENT T [ — ~t-of- 444
\ 2
N ™

0 6 Vepiv) 0 07 1 10 107 10° 10* Rg (k) 10°

6 S — ., 7209677 10 e . e 17097H0

y e T=0%mA ac 159 1 ' BC159
Fl -V =5V e |

{aB)| o Ry =2kf D Cl

1 =250c | RN (mA)

10—~ LTI T g =08 toov| |7
™ Al f  =10kHz -
AN N 8  =200Hz 1
T = 299C
typical values

I
>
:

yd
;f
< 7f

é@

)‘;\ b I
Z . | 7l N
W& Nl

D S A 37 T B R N T N

i _ o
0 L 10 #(kHz) 10° 107 1 10 107 10° 104 R (k) 10°
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BC157 to 159

10 7209679
T i | EEENES R = ,;,ﬂx;,typicuisvulues A T=k
Vg =5V
h_'f f  =1kHz T30
(107%) AN T =25°C
\\\
\ S
10 AN
N
\\
N
BC1588;BC1598 T
SRR B§15§A;8853%
1 rtBC 15
10 2
1072 10! 1 10 -Icma) 10
103 7209680
typical values
hoe ;VCE=?L:/H
-1 = z
(nah T, =25°C
|BCT588; BC159
el g(é'l%@)A:BUSQA H1
A
102 §ur’ii
7 AI
s
’_r/ 7 T
Lt
ot
5/
110-2 10" 1 10 -Ic(ma) 102

BC157 to159
102 7209678
typlcal values ;
hie ;VCE:?XH
= z
(kb ) —r T =25°C
\\\\
NQ
10
NN
NN
N
\\\
1 AN Bc1588; BC1598LL
BC158A;BC150A 1
BC 157
107"
1072 107" 1 10 -IcmA) 10°
. . ; 7209681
hte BC1568; BC1598
300 Pl typical values
— “Vep=5V
e CE
el f =1kHz
L T, =25°C
BC156A;BC159A
200 ]
o BC157
100
]
0.1 1 -Ic(mA 10
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BT o179

. I PSSP | W
Wy ey i oo e i e 1 W)
v " ! rHUs pulae atien i B ARG E i, i, cw By i BRESE : % N T T s
S f[ || (R LI h A, SHICOR PLANAR FPILAIAL TRARSSEO
‘ “‘ il |
| J
vy HH B r P-M-Piransistors ina TO-18 metal envelope with the collector congmoated 1o i Vi b
R i B [ e e The BCL77 io 2 high voltage type and primarily intended for use o drivir stay st
?)':‘1'91 i ‘ ‘ audio amplifiers and in signal processing circuits of television receivers.
Lok THIZE J "The BOG178 is suitable foxr a multitude of low voltage applications Goy. Grives o
) il : VMZ; m" Ir or audio pre-amplifiers and in signal processing civeuits of welevision rec
i L0210 b l ' The BC179 is primarily intended for low noise input stages in tape recorders, bii -
(‘)!11 e T IRt G fi amplifiers and other a udio frequency equipment.
- f(%%“ - -;:g; i I I } f Moreover they are infended as complementary types for the BC107, BOLOY and BOIOY,
ST 1 —
b 10021 ] QUICK REFERENCE DATA
‘()\'Z""‘: DN R o et 1 M P e 17 i RS N 1 S
_,.,.4(0‘ ! } t < . 7| BCL78{BCITY
“‘(..}9»‘1 ; ‘ g 1l Bk ﬁ? “:r e i ans S
- 1 4 T . Collector ~emitter voltage HVpE =1 V) ~JOREY max 507 30 25 Y
J4 L7 ) 1 HH““ ] l “m I “Hm Collector -emitter voltage (open base}) ~-VCEQ max. 45 25 20V
H gy - -
1070 10°% 1% 073 0t 10- 1 : 0 mg‘t‘ (s) 0* Collector current {peak value) ~icM max. 200 200 | 200 mA
Total power dissipation up to Tamb =25 °C Prgr  max. 300 300 | 300 mW
Junction temperature Tj max. 175 175 | 175 °C
Small signal current gain at Ty=25 oC
> 75 75 | 125
- = A;=VCE = HE 7, :
Ic=2m VR = 5V [ =1kHz hie < 260 500 | 500
Transition frequency at £ = 35 MHz
~-ic = 10 mA; ~VCE * SV T typ. 150 150 | 150 MHz | <~
Noise figure at Rg = 2 k(2
~1c = 200 p#A; ~VCE = SV
= o typ. 1.2 dB | =
f = 30 Hz to 15 kHz F <yp 4 aB
f= 1kHz; B=200Hz F < 10 10 4 dB
MECHANICAL DATA Dimensions in mm
. *®
TO-18 £
Collector connected g
o case - P PR
g pE——
\(D"_ povemteer———— e |
} 5_3"\ch ]2'7mln
P B v
e o ——— 3 Accessories available: 56246, 56263 T
” 296 ” - T ;
9
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BC177to179

|

BC177t0179

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134). CHARACTERISTICS (cuntinued) BCI77 | BC178A | BC178R
. -
Voltages BCI177|BC178]BC179 D, C. current gain P _B_(“_Ju/l/_\‘ MliLl*/“‘)mB
Collector-base voltage (open emitter) -VeBo max, 50 | 30 |25 vy =l = 2ma; =V = 5 Y bpp - typ. 140 140 290
Collcctor ~emitter voltagg ('WBF, =1V) ~-VOREX max. 50 30 25V Small signal current gain ar (= 1 kilz - 210
Collector-emitter voltage (open base) ~VCEO max. 45 25 {20 v T . g = BV hfe ~ 75 l”f
s -l E 2 mA; Ve 75 Y ¢ < 260 260) 500
Lmitter-base voltage (open collector) ~VERO max. 5 5 5V
Currents
Collector current (d.c.) -l max. 100 mA
Collector current (peak value) ~lcMm max. 200 mA
Eiwitter current (peak value) Inm max. 200 mA
Power dissipation
"Total power dissipation up to Tamb = 25 °C Piot max. 300 mwW
Temperatures
Storage temperature Tstg -65 to +175 oC
Junction temperature Tj max, 175 oC
THERMAL RESISTANCE
From junction to ambient in free air Rih j-a = 0.5 °C/mw
From junction to case Rth jc = 0.2 oC/mwW
CHARACTERISTICS
Collector cut-off current
- . - - ~ typ. 1 nA
- Ig=0 » VCB =20 V; Ty = 250(C -
- E Ve =2 fogo J 100 nA
Tj =150 oC -IcBo < 10 uA
Base-emitter voltage 1)
- . - e . typ. 650 mV
-l =2mA; ~Vgg = 5 VT, =25 0C -
C CE i VBE 600 to 750 mV
1 ~Vgp decreases by about 2 mV/0C with increasing temperature.
299
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” BC177t0179 BC177 te 179
1,
Cr iAo G PERESTIOS (contimmed T; = 2500 unless evwise specifie
Crifa GV ERESTIOS (continmed) l) 25 0C unless othevwise specified ; 150 7709675
Sawgation voltages “base ~emitter voltage versus |-
oo T . -1 collector current — 11
0 ke —Tn = 0.5 i . typ. 75 mV owe— T T T ~Vep=5Y [
e 10 mh; -l = 0.5 lnA ~V (figat - 300 MV <te— (mA) T’CL::?':‘)OC
~VBEg: typ. 700 mV i T el T
BEsat yi : ! t _!
tee 100 mA; »IB = S mA ~VCEsat typ. 250 my e T nin tyD “max
~VBEsat typ. 850 mV e 100 ] N
i AR
Kuge volluge - Iy
e
~1¢ = 10 mA; ~Ig = value for which -V typ. 250 mV w— ;
~igs 1lmAat-VgE =1V CEK < 600 mV !
1
-Ic 50 1
(mA) -lg I
NE——z= T M
10}-—, | |
| | i
| |
| |
| i MR
: ] 0 A
I | 500  ~Vpg (mv) 1000
_VCEK ! 7708488 - VCE (V)
Typical behaviour of collector current versus collecior-emitter voltage
Collector capacitance at f = 1 MHz 15 7209670 150 72084685
1}=25oc [N 1}:250(:
!E = le = 0 —VCB =10V CC typ. 4.0 pF e -.IC _ S -
(mA) -IB-; 90u A C
Transition frequency at f = 35 MHz - St {mA)
~i¢= 10mA; ~VCE =5V fT typ. 150 MHz -o— as T0A " IB=’0(I’0|%JXA
e 7 2|8001A
Simall signal current gain at £ = 1 kHz BC177|BC178|BC179 10 - 100 4 g » O
> 75| 75| 125 A Fd 500mA
-log= 2 ;- = ; > N
Ig= 2mhA; -VCE =5V Be < 260 | s00 | 500 BOpA 7 EEENE a—
= n /i I 400pA
P11 L A=
Noise figure at Rg = 2 k2 4 i | L=
plitrtghiaiioda - adnitest AT
~I¢ = 200 pA; ~VQE =5V 514 I0pA] 50 -1
¢ CE mm P SV
f =30 Hz to 15 kHz F typ. 1.2 dB <— /| , =T
< 4 dB = A
I OpA 100u
£ =1 kHz; B =200 Hz F p. 2 2 B = 50uA
< 10 10 4 JB = v -
0 iTd 0 Pt
0 1 -vee(V) 2 0 0 —Veg(V) 20
300 301
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BC177 to 179 BC177 to 179
i \
107 Base current versus collector currentF 1] 102 i 7209673 10? TR 1209674
“Ief =T~ Veg =5V e 0 1 i o —-C =20 S6=20 | [ [ s
cf~1 1 I _ “HHIE ~Iel [T Ttye Tefmm o e
LY S Tj = 250C S ] (mA) 1-}__,250(: '/W ( /\‘) 'lj=25°C /
typical values A " - /
, L1 I
HTBeTs acs / /
= HH A 104+ / 10 /
.. / -
, il
10% ~Ig(uA) 104 - 107 10"
B 0 100 200 300 600 800 1000
~VCEsat{mV) ~VBEsat(mV)
7208480 3 7208478 7209676
. ‘VCE =5V ' 1;) EH A "VCE =5V & 1 300 —1Typical behaviour of the transition
B T} =25°C M-t ~lg SuNNE ENude T T » f.r ffrequency versus collector currgn
400 . [ | £ I TP U
; Jtypical values [y - ERTRIR H' H H[
FE - 111 N ~Vcg=5V e b
e 10? = REREEUREL AN
300 H ] - ;; H+ 1 _E 200 S AR Y BN N A I N [ U AR N O N A A I
: 1= — ‘96\793” H G NRNNEERNNNA T BEREE et -1
BCWBB' e —~ SES -4 14 ENNEN 8 EESNENS
P _ ./f- L) 'T\\,R\A -
= il S ObsertbH 4 et -
200 T pet TR R EARBENNNEN AN
oA &Cﬂg i H NN ws H - i T
— e —— ny u 100
— N ‘BQ”T_“ amn S S e I LT T Ll - a
100 e - 1E N - -
4 g 0imA HH] r
— T FH T L
Ob-z - =i 2 10" ' ’ Ont ”4“ Aq 1
10 10 1 10 -Ic(ma) 10 =50 0 100 'l]'(°C) 200 0 50 -Ic(mA) 100
Typical behaviour of base current
versus junction temperature
302 ” 103 ”
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G ARG ETD

BC177 0179

e — - AN N T e B R o AR /’
Curves of constant noise figure
7209711

G 7208637 2 . ,
N 1 f'ﬂMU(I A ] b : e e S 1 SEUIE SR (BeiS
Col Il erf:"\) O -I¢ ; B ' i
(PN F 00 o o (mA) i -~ b
By
=T == Vg =05 to 10V | |

f =tkHz

B S 1 ) B =200Hz
NL T L LT =25%C

7 7/
. 4

‘ - o typicat values
& il NG [ eistvtees | | _ .
\ 8 I RG : 3
N -
5 Pl -
T [T t‘ b -t
10
R
=2

0 5 ~Veg(¥) 10 : 10 5= 1 10 102 103 10* Rg (k) 10°

2 7209714
7208698 10 2
I =0.2mA ! BC179 s BCW_Q
F Vcg =5V 5 -I¢ T 1 ]
{d8) Rg =2kl | A | SRR
T =25°C (maA) . I il

[}

Veg=05 to 10V} |-
- f NS 8 £ =ikHz [T
- 1t B =200Hz [“ITHIL

& : b i
N NN T =25C
T ‘ N NI \{:\/ typicdl values - m
. R N ‘\\ i\o@ SN S i 8 8§ :
NN :
] = > NS N . T ‘y
2 \ \{)‘ %1 MH -
5, q |
- & N
. 10" \_‘ \\‘ N - J
. |‘ L § AN - ] — ] i
\ AY N -

t
yP. \ e

107 1 10 102 10° 0% Rg(kn) 10°

0L
077 1 10 f(kHz) 102
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BC177 to 179

BC177 to 179
|
B
2 7209694
10 R SRR SRS G J 05 B I B R O S 4 typlcﬂl VClerS ] P SR J4H]
STTHE T T 1T tyelcal valoes = e s A Yee =5V
O N 8 o § i o St i o o ;VCE—'- 5V 5 - hrf - 0 ¢ =1?|$|(Z: N RENY
AN N =1kHz - [ H} - - N THn =28 11
) ) < T, =28°citH (107 N )
i LRGN |
J1L \ \\
DU S N
0 10 s St o o £ # it (D U e
- - N i i — FHH - Ry
. ) S 1 - 1 0 - i P
— - T - e
U UHTHE e N : H] l . 1lBC1788:BG1798 11
TR ' B§‘I78 B1R
N HBC177
1 N 1} = 5 == T
= BC1788; BC179814] HE=
= THT BC178A;BC179A < 0 T N A IR MR
- +H8C177 , - _ -
0" : o - “Icma) 102
-2 = -2 1 10 c{m
10 107 1 0 -IcmA 10? 10 0
. ) 7209693
h 77099 10 fypical values | FHH
fe 8B; BC1798 H-Vce= i
, - BC1768 A h‘i,“ : s
300 - : (o l—~ BCT768: 6L
; > == - typical values ABC178A;BC179A ]
“Vep= L /ABC177
] Vce=5V ///'//
- t =1kHz 10? paly
T =25°C i
BC178A;BC179A ' 7z
—> 200 ] et
BC177 10
100
1 = 0 -Ic(mA) 10?
-2 . \ 1 Cc
o1 1 “IcmA) 10 0 ©
| ' 07
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BC177 to 179

BD115

4
ZtLO -‘_‘h‘_T“»r ¥ n.umm fmpedance from Junction (0 amblent veraus pulse duratlon
(°c/wW)
103 - g —=
Js1 | I
(?5 i =
102 %2 : J::::‘1.£g;;f‘ E T l -
0.1 =TI : -1 I R
[16 LLH /-’;; -+ B {
ﬂ;;j’ . —}e
' I l —4"=T | =%
1D L SliL AL Rl ) TOTRTONT

102 t(s)103

HIGH VOLTAGE SILICON TRANSISTOR

N-P-N silicon planar transistor in a T0-39 metal envelope with the collector con-
nected to the case. ’
The transistor is intended for use in high voltage 2 W class A output stages of a.f,
amplifiers, video amplifiers in colour television reccivers including grid drive and
in driver stages of high voltage line -deflection circuits.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Voo max, 220V

Collector-emitter voltage (open base) Voo max. 180 V

Collector current (peak value) IcMm max. 130 mA
Total power dissipation up to Tymp = 50 °C

(device mounted on a heatsink) Piot max. 6 W
D.C. current gain at T, = 25 °C . 29

I =50 mA; Vg = 100V hFp yp. 60

Dimensions in mm

MECHANICAL DATA

Collector connected é
to case et
“TO-39 [ N C.’z
g ="
\n
[+0]
]

66 ™max 12‘7rnm

- 7208684

Accessories available: 56218; 56245; 56265

” 28

, , November 1968
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BD115

RATINGS (Limiting values) Ly
— Collector-base voltage (open emitter) Vepo max. 220 V 2)

Colleclor-eniﬂller voltage (open base)

(see also page 4) VCEO max. 180 V

-—» Collector -emitter voltage with Rgg <1 k{2 "VCER max. 220 V 2

Emitter-base voltage (open collector) VEBO max. S
Currents
Collector current {(d.c.) Ic max. 150 mA
Collector current (peak value) Iem max. 150 mA
Power dissipation
Total power dissipation up to Ty pp = 50 °C

mounted on a 1.5 mm Al. blackened heatsink

of at least 30 cm? (See also page 4) Piot max. 6 W
Temperatures
Storage temperature Tstg -55 to +200 ©C
Junction temperature Tj max. 200 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rep j-a = 200 °c/w
From junction to mounting base Rth j-mb = 12.5 °C/W
From junction to ambient mounted on

a 1.5 mm blackened aluminium

heatsink of at least 30 cm? Rih j-a = 25 °c/w

1y Limiting values according to the Absolute Maximum System as defined in IEC
publication 134,
— 2) During switching on, a supply voltage of 1.2 times the rated VCER value is per-

mitted. The current must be limited so that maximum dissipation and maximum
junction temperature are not exceeded.

i

I' BD115

CHARACTERISTICS
Collector cut-off current

I = 0; Vgp = 200 V5 T = 200 °C

Emitter cut-off current

:”;VEB=5V

I
Base -emitter voltage 1)

Ic = 50 mA; Veg = 100V
Saturation voltage

Ig = 100 mA; I = 10 mA

High frequency knee voltage at T = 150 oC
I = 60 mA

'l"j = 25 OC unless otherwise specified

IcBo

IEBO

Ve

VCEsat

Verk

typ

<

typ.

. 550

100

A

uA

The high frequency knee voltage of a transistor is that value of the collector-emitter
voltage at which the small signal gain, measured in a practical circuit, has dropped
to 80% of the gain at Vo = 50 V. A further decrease of the collector-emitter volt-
age results in a rapid increase of the distortion of the signal.

20 Ic=60mA
T;=150°C
VCEK )
v)
10
00.01 0.1 1 £(MH2)10 7706356

D.C. current gain

IC =50 mA; Ve =100V

1

Ratio of hFE at I = 100 mA; VCE 15V
and at Ic = 10 mA; Vog = 165V

Feedback capacitance

Ic = 10 mA; Vog = 20 Vi f = 1.0 MHz

Feedback time constant

-Ig = 10 mA; Vgg = 10 V; £ = 10 MHz

Transition frequency

Ig = 30 mA; Vg = 100 V

re

rhb'Ch'c

fp

éo VCE(V)
7207360
> 22
typ 60
typ. L.l
typ. 3.5 pF
typ. 30 ps
< 100 ps
typ. 145 MHz

1) VB decreases by about 2 mV/°2C with increasing temperature.

| & |
June 1968
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BD115
BD115 |
"y “//,‘_'f
309 o 7208343
7208351 : 7200344 1000 SV TTITTTE TEES 180 Ve =100V
Maximun allowable total power dissipation i IRCL"U“ OF l’“r'{"szflile "lPe“‘“““ under all VC B/= 2 V- =11 f! . - - . Tj = 250C
versus ambient temperature Pase-emitter condittons A 0 6 A I O , - ~
Heatsink material: "'5 mn blackened alu- 200! 11 Additional region of operation provided ICBO TR 1 A &\;Q/Z - T 14
pLOt [ Ic Ry <1 k2. (LLA) B 0 U Y ,‘/ - (MHZ) 1 -
T - IR T O T I O / T
(W) (mAY L ’q 00 \
. 150 1001 ’ / e o i o o e i o T
% pul - - T
< 5 T T \typ-
SN : il
¢ EXGHL 100 - 1 ]
! 15N ;S ) l
OA\% Qj~ & 10 = - 50
A :
Q f) A8 441 7| a
2 2% 50 &
L1 \ “’, _
Fra e qjr 3 i\ "‘9 -
o . . A
SCITTTTTY A O 200 0 C
% 100 200 300 0 100 200 Vcg(V)300 0 100 T} (°C)
Tgmb (°C)
S y 7208345
1208340 1208345 . 15 T~20
Sveg =20V c
300 . able collector-emitter voltage (with resistance CE = f=1MHz
Maximum allowable collector-emi ge ( ! ,IMH -C
batween base and emitter and 1 = | inA) versus the base resis- [ -C re f = z re T: =25°C
VCER tance applicd. Ti= 25°C |
. (pF) J typr {(pF)
(G0N E—— i I
— 1]
T 10
200 ~<] 10
/
-ityp
5 N
100 5 » s
-l -~
T; up to 200°C
! 0 0 20 Vcg (V) 40
% 1 10 Rg (k) 100 ! 0 50 Ic (mA) 100 "0 CE
' ' 313 ll
312 “
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BD115 BD115
]
=
7208347 72083448 7208341 7208342
g 11 Veg=100v ] Vcg=100V typical values Hy R B, typical values
LT ! RO
Hrj= 25°¢C A T Tj=25°C FHRGAT S Ti=25°C
200 2 Ic=50mA 80 &Q;/r\, yanmgy 200 J
hee s PHHHHET Ic el Ic
T I 1 a) [T (mA) Fdurs (mA) ]
150 s 15 60 g 150HHEHIp=30mAH2.5mA | 12.25m
. saesfE
1.0mA / 2.0ME]
WEaE e 1
=8 . a8
0 1 1 40 100HH H oM
£yp 43 - 0.6mA 1] i
i : : . 1.0mA]
50 05 20 50
e 0.2mA] 0.5mA
0 0 olt t
0 =0 100 Ic(mAN50 =100 0 100 T;(°C)200 0 5 10 Vee(W) 15 0 25 50 Vog(V) 75
100 72083391 7208352 7208353 7208350
0 Balsle c{Jrrent versus 300 Base -emitter voltage 150 T:= 25°C 30 Ic=100 mA
collector current versus collect Ig=_10 mA
1 ! collector current Y B
, CA Veg =100V Ic |Vce =100V Ic CEsat
m )Ij_:ZE°C H (ma) | Tj=25°C (mA) v
7 [ typ maxIg
I1c/1g=5H10
100 A 200 100 Ruva 20 t
CEIILE A - Y AR y?
4’1 b/ ‘C\rl pd
typ A
AT y
" , "
/
10— 100 50 10
|
/ t
L 0 0 0
01 1 Ig (mA) 10 0 500 Vgg(mV) 1000 0 5 Vepsat(V) 10 0 100 Tj (°C) 200
“ 314 ' 315
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BD115 BD115
APPLICATION INFORMATION 2 W audio amplifier with TAA320 and BD115S . APPLICATION INFORMATION (continued)
AT : . 4 W audio amplifier with 'I'AA320 and 2 transistors of type BDLIS,
| S— u | I
n i , :
Tl g, [ |
AL TS 0 g%
EOOQF - E
’-——-ﬂl—-— )
l 200uF
: (
x ]H—"% Ve g - Ve
—H
1AA32Q B
BD1S
1AA320
d Wl o
# ] B §T ® ] o d
1 . g ] ¢
o= wr TIo0188 - P4 § 0 j
3=
(* The voltage dependent resistor (2322 552 03381) suppresses voltage transients © L T
that might otherwise exceed the safe operating limits of the BDI 15.)
5 \ 200 Vv
Supply voltage vy 0o v Supply voltage B
Collector current of BDI15 Ic typ. 50 mA Collector current of a BDI15 Ic typ- 52 mA
Drain current of TAA320 ~Ip lyp. 9.5 mA Drain current of TAA320 —ID typ. 8.6 mA
Primary d.c. resistance of output transformer 140 Performance at f = 1 klz; feedback = 12 dB
Primary inductance of output transformer A N
Y P Output power at dior = 10% Po typ. 4.5 W
A.C. collector load for BD115 1.8 k2
Input voltage for Py = 50 mW Vi(rms) p. 7.5 mV
Performance at f = 1 kHz; feedback = 16 dB
"""""""" Input voltage for P, = 4 W Vi(rms)  typ. 67 mV
Output power at dygt = 10%,

(on primary of the output transformer) Py typ. 2. W Total distortion at Po=4W diot typ. 6 %
Input voltage for P, = 50 mW Vitrms) typ. 13.5 mV Frequency response (-3 dB) 50 Hz to 20 kHz
Input voltage for P, = 2 W Vi(rms) typ. 86 mV Signal-noise ratio at P, = 4 W typ. 73 dB
Total distortion at P = 2 W diot typ. 3.6 % Mounting instruction for BD115 see page 8
3 - 5() b 7
Frequency response (~3 dB) 60 Hz to 20 kHz ousss_ S e

i - 3 i = - r 11
Signal-noise ratio at Py = 2 W typ. 73 dB %:’r:t"'fz‘gﬁc § HiLEH o Tamb = 25°C tyo LN
Mounting instruction for BDI15 10 g dek FHT 7
........................... dtot g8t dtot ||
Proper continuous operation is ensured up to Tymp = 50 °C, provided the BD115 is (%) HH (%) g
directly mounted on a 1.5 mm blackened Al. heatsink of 30 cm? with a clamping 5 " 5 HHH
washer of type 56218 . | H i 1
If the transistor is mounted on a heatsink with a mica washer, the heatsink should HH it 8 _ﬁ' 8
have an area of 50 cm?2. o B T ob T THHHH

0 1 2 Po(W) 3 0 2 4 Po(W) 6

Recommended diameter of hole in heatsink: 7.7 mm.

316
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BD115

APPLICATION INFORMATION (continued)

Grid-driver circuit for colour picture tubes.

Three identical circuits are used for the red, green and hlue signal respectively.

+15v

input

Tkl

[e

2200

k)

390pF

LBIJH O

Performance up to Tamb = 55 °C

Voltage gain

Output voltage (video information)
(peak-peak)

Bandwidth (-3 dB)
Rise time

Overshoot

Note

picture tube

Gy 60
Vo 120
Vo(p-p) 150
> 4
ty < 80
< 5

1. The maximum dissipation of the output transistor is 3.3 W.
In order not to exceed the junction temperature rating, the thermal resistance

from junction to ambient should be: Rey j-a < 45 oC/W.

MHz

ns

To ensure the above mentioned performance for bandwidth and transient response,
the contribution of the heatsink to the total output capacitance of the device should

not exceed 4 pF.

2. For grid drive of the picture tube, the sync pulses must be negative going.

To avoid driving the output transistor into the high frequency knee voltage, the
sync pulses must be clipped before the output stage.

BD 124 5
2-BD 124 |

SILICON PLANAR EPITAXIAL POWER TRANSISTOR

N-P-N silicon power transistor in a metal envelope with the collector connected to
the case. It is primarily intended for quasi-complementary output stagesup to 15W
in audio applications, such as hi-fi amplifiers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VCBO max. 70 V
Collector -emitter voltage (open base) Vcgo max. 45 V
Collector current (peak value) Icm max. 4.0 A
Total power dissipation up to Typ =62.5°C Prot max. 15 W
DI.C.= czuzlje\l;t gai=n5 v . S 25

C ; VCE FE typ. 50
Transition frequency at f = 35 MHz

Ic =250 mA; VCg =5V fT typ. 120 MHz

MECHANICAL DATA

Collector connected to the case
ggmax

2.7mx

NG
SRS

|
|
u.gm

T

[ EERI

105
90

Accessories avajlable: 56203

Dimensions in mm

v
C f
e »”
£
- 42;_{
@

7108806

m'omax
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o
8D 124 BD 124 ‘
2-BD124 \ 2-BD124
— I
RATINGS (Limiting values) 1) CHARACTERISTICS Tj=25 OC unless otherwise specified
Voltages Collector cut-off current
T o - 45V typ. 0.5 upA
Collector —ba(lse voltage (open emitler) Vepo max. 70 Ig =0 Vep = Ieso < 2 pA |
Collector -emitter voltage (open base) 2 ot max | Emitter cut-off current
ge (open base) 2) VCEO max. 45 vV 0 Vin -5y I typ. 0.1 pA
Emitter -base voltage (open collector) VEBO max. 6.0 € » VBB EBO < 2 uA o
Base-emitter voltage 1)
Currents Ic =50 mA; Vg =5V VBE typ. 0.7 V
Collector current (d.c. and average) Ic max. 2.0 A Ic=2A;Veg =5V VBE typ. 1.0V
Collector current (peak value) Icm max. 4.0 A Knee voltage
Non repetitive peak overload current 3) ! Ic = 2 A; I = value for which typ. 1.0 V
at Vg = 7V t= | ms Icsm max. 5 A i Ic=2.2AatVcg =2V VCEK <Y ) 1.9 v
VCE =20 V; 1 = 100 us Icsm max. S A &
Vep =35V t= 10us Icsm max. 4 A (ZAZ) ----- T
Emitter current (peak value) ~IgM max. 4.0 A 2 i E
1} |
! i
Power dissipation I i
1
Total power dissipation up to Ty =62.5°C : { E E
(see also page 4 and 5) Piot max., 15 W vc}K 1 2 Ve (V)
D.C. current gain o
Temperatures . > 25
Ic=50mA; Vcg =5V hFE
Storage temperature Tstg 65 to +175 ©C ¢ ¢ typ. 60
. : : ’ > 35
Junction temperature T]- max. 175 ©C I[c=0.54;5VcE =5V PFE typ. 75
THERMAL RESISTANCE Ic= 2A;VCg=5V hpE - 2
°E C » VCE typ. 50
From junction to mounting base Ry j-mb 7.5 °C/W Collector capacitance at f = 1 MHz
From mounting base to heatsink Ig=leg=0; Vg =10V Ce typ. 55 pF
without ac '
o \a cessory Rth mb-h 0.5 oc/w Transition frequency at f = 35 MHz
with accessory 56203 Rith mb -t 1.5 oc/w 1
mb-h : Ic =250 mA; VCE =5 V fr typ. 120 MHz !
MATCHING CHARACTERISTICS
Base current difference
h Ic=0.5A; VCE =5V IIBI'IBZI < 2 mA
Resulting ratio of d.c. current gain
1) Lilnftillg valfjes according to the Absolute Maximum System as defined in IEC 4 for low gain devices < 1.2
publication 134. for typical gain devices < 1.3 1
2y A I = 200 mA. for high gain devices < 1.5 i
3) Prior to non repetitive peak overload current: Ty =175 °C , 1) Vg decreases by about 1,6 mV/°C with increasing temperature. f
........ - | ,
” 320 321
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BD 124 BD124
2-BD124 2-BD124
30 7200570 7209571 - 120936,
Maximum allowable totat power dissipation Treansient thermal reststance from junc- T
versus ambient temperature . — 1 N - tion to mounting base versus pulge dura- [Z1 11
PtOt Heatsink material: 2 mm bright atluminium. 4 I -
(W) (I TTITT] g ST a0 JlIESEEsetl SN
Ve 225V I | Pm=100W Rtht e L il =i
for higher voltages, [ [7|  (A) (°C/W) |11t HQ’T_’ ~ L] 1= - _
20/ see page 5 11 3 ol 02 S 1
e T = ] ] T Nl
- O :
- g A
9, - ) L/ S S -
a % ‘ 4\' L" A A 09/, ]
10 AN i L
. 2 : L
R ,%’ o 717 z
O V) NS -7 1 A T
1t G 563 q‘b F 2~
] @, v } 4 > 1
9.y AN g it 7 - 1=
O : i /
RN 0 SRt =g
0 [T 1% 0 2a i = Hitl— 7 | -
0 100 Tgmp(°C) 200 0 20 40 Vg (V) 60 010_a 03 02 10 1 0 t(s) ©0?
Region I: ATj-mb = Tj peak = Tmb max. 115 °C 7209573 100 .72095665\/
Make use of transient thermal resistance graph on page 5. E:M- Rth j-mb at Vce H Vep=4
1 Rth j—mb At VCE S 225V Icgg
Regions O and I 4 }t : I (LA) ,;
1 ! d 1
To prevent damage due to second breakdown effects, transistors may only be oper- M c]! N 1 6[< 05 7
ated in these regions if the increased thermal resistance at higher voltages istaken Y Y o /
into account. 3 (i[g - 10
) i
Region O4: The steady state value of the thermal resistance from junction to mouriting ! g
base should be multiplied by factor M taken from lower graph left hand tp=F eyt
side on page 5. 9 F 0ms| <%
S Y 11T n 4
Region Ia : ATy, max. 115 o¢ afunra 2ms] 1] A /
Dependent on voltage, pulse time and duty cycle, the transient thermal A 1msH 1 )
resistance value from junction to mounting base should be multiplied by L tH /
factor M taken from lower graph left hand side on page 5. 1 = =0oms 4
/4
/
d’/
0] 100 T;(°C) 200
30 40 Vcg (W50 "-100 0 j
0 CE
” || |
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BD 124 BD 124
2-BD124 2-BD124
7209574,
2ms 8ms 100 Maximum allowahle peak power 1001,15 1
Vee 401 -1 disstpation veraus collector / 5 RER
(V) pM emitter vollage. X 4L L
Fig. 2a 2 (w) M THA A HHA AH TR R e
. time SN . . / . 1 AP T R
¢ & 5=0.01
Ic =0.011
@ i 2 UHIAH HHHIELE
(A) - /111 LI
) Fig. 2b  02b=czz- T | B
time T3 AT / O O pnwe15(;::a‘teingp;f:l:;dr);e
QF 50 . ,‘ T e TE - applled,
L) : e - -
20 20 30 40 Ve w) .l Ps [Tee [T §ZARanRRERRIRNRNARETD
THouirs Fi 2 ] / 1ms T
'ig. 2c¢ ! !
Fig. 1 g time LA T 2msl HHHT TR I BRRN
R¢n ¢ =R xM LI ™ . o W NN
eyl nin Rt S T Resoms LT T TR T
th75 AT - -+
(°C/W) L TR ~ -
Fig. 2d < TR .
g2 1200877 time i + T ] T pRmr SRR BRRE ]
0 RENS 1T
0 10 20 30 40 50 Veg (V) 60
Calculation example
Suppose a transistor is used in a switching circuit with a resistive load (fig. 1) and 7209562 7209563
is switched from conditions 2V-2A to 40V -0.2A with a pulse duration tp = 2ms and Hi E H; L{ NCE =5V : 1 Nee =5V
a d“tY CyCle 6= 0'2' min~~nnaxv --Tj:25°C -1 ] 19T T]’:25°C
The collector-emitter voltage, the collector current and the power dissipation as a 4 oe 80 -] T
function of time are shown if figs. 2a, 2b and 2c. Ic ] Lo PR T
From fig.1 it follows that 4 W is continuously dissipated. This is plotted in fig. 2c. (A) man I H AT EEEHTET TR
Peak dissipations of 8 W occur in region I5. T NREES RN NERER A 1
In fig.2d the appropriate thermal resistance values are indicated. 3 I = 60; -
The peak junction temperature is given by: ] - min/1-imax Vg
Tj peak = Tmb +Ps X Reh j-mb + Ren ¢" x AP 1) f -
=Tmb+4x7.5+8x4 2 mERy 40 - T
= Tmp +30 + 32 -
= Tppp + 62 / .
=69 = 1 ' 20 . -
Tj peak = Tmb = 62 = ATj.mp ] T 1 .
This is within the maximum allowable ATj.mp of 115 °C .
f T [T i ak MR
The graph on page 8 shows the maximum allowable peak power dissipations for var- f ] VARUREERERRARENEEE
ious pulse durations as a function of collector-emitter voltage for a duty cycle of 0.01, 00 1 2 Vge(V) 3 00 05 1 Vge(V)
1yRep t' = Reh ¢ x M (for Ry}, ¢ see page 5) »
24 [ [ 525 I
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BD 124 BD124
2-BD 124 ‘ ' 2-BD124
7209568 . \ 9700569 7209564 - 7209565
H'}i : ‘;ﬂypical values typical valy ; H- Ic=05A hee LT ':.'.'_t\T/cgzz‘z\é
Tork 7 Tj = 260C HHHH S HHT: = HH T HVee= BV TR AT =
4 ::.‘J;Q?%@V izﬁ 'S 4 T”ZSOC 20 E=® B0t T i s
. oy A4 vARE AT . I -+
e [ "0%&&"' Ic | 1, 20mE Is ) . YN A Suusas
(a) 1 ,[?Erﬁé (A) [T jRszescs _ﬁ?ﬁ“‘r& (mA) HHFE T FEN T
claEE2eaRfEaNciasch i 3 aasssmsEakitlule 15 gt 60F N
L 1 <
’LH;E N—_—l o = 5ll-vA
= —HJ(\B‘ TH ] CasumaluN] 1 N .
2 ST 2FHA , OmA 10 40 4o
K =TT fRapeEs i§s ‘A" - F 5T
: 20mb ERRRRRAE MAE
= Bt OmA 1 AR
1 omp N Erda"tans HH 5 & 20 -
& . 10mA i T
} V..
0 0 ' 0 T % 2 4 1c (A) 6
0 20 Ve (V) B0 0 2 4 Veg(V) 6 =100 0 100 T}(°C) 200 c
10 7209572 150 V?zog_sglv
base current versus collector current Cce”
I Vcg =5V fr Tj=25°C
C Tj =25°C (MH2)
(A) P v »
IA r/
1|14
a1 100 >
// // P
) Q
Q \) »)
1 ‘9/ fz/ 7
pd M e
V > 7
P l,‘ 50 /
“ . /,
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4
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4
.V P
/ . .
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BD 124 BD 124
2-BD 124 2-BD 124
ﬁ\\: s
APPLICATION INFORMATION APPLICATION INFORMATION (continucd)
Matched pair 2-BD124 ina 15 W hi-fi audio amplifier. 725367
- Toas - s wWI[|[
LTk . e Cp, = 1600 uF||
. | S | +
50uF+
n —
tr LI
4.7k
!
:: 120
Z.SMF-F kQ 6.8kQ
. hd *+=15%
2.2kQ
[ S
5 2 3 10 10
10 10 — F {H2)
25pF| BC178
4 _' * 7253676 8
3 dege = 1 %
» §$20
150k = C,=1600pF 2
. [ .
g
vi ° [ C,=2600F |
15 1
[ %
1!
E CL=1600yF
339
.
RL' A
7 0? 10
4, 80 10 L —s f {HZ)
% 1 [ 3] 2230676 A
R
Performance P I 1] 40Kz
Output power at £ = 1 kHz; d,_, = 1 % 15.8 W ST e
Input impedance 100 k§2 ¥ r
Input sensitivity (P, =15 W) 140 mv %
Total harmonic distortion at onset of clipping (f = 1 kHz) 0.15 % ®
Intermodulation distortion 0.6 % TG‘S il
Frequency response (~1 dB) 20 Hz to 90 kHz 1
40V 1
Supply volt nom, L LU
Upply voltage max. 45 V
Collector quiescent current of BD124 40 mA =t
0 S 100 0’
—p output power (W)
| 3% ” “ 33 “
Anonst 10AR
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168BC

(60135;50135 /0l
B8D137,8D139

BEVELOPMERNT

SAMPLE

SILICON PLANAR EPITAXIAL TRANSISTORS

DATA

N-P-N transistors in a plastic envelope primarily intended for use with the p-n-p
BD136, BD138 and BD140 as complementary driver pairs in hi-fi amplifiers. Single
transistors are recommended.in driver stages where a high voltage and high dis-

sipation are required.

MECHANICAL DATA

Mounting surface
connected to the
collector

Dimensions in mm

7™ uncontrolied

a5 s

_J

—

-
T

23

-] 1&3"‘"’

RATINGS (Limiting values according to the Absolute Maximum System as defined

in'IEC publication 134)

Voltages

Collector-base voltage (open‘emittérr)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Currents

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

Power dissipation

Total power dissipation .

Vaso
VcEo
VEBO

. P[Ot

BD135 | BD137 |BD139

max. 45 60 80 V
max. 45 60 T8 V
max. ‘5 S SV
max. " 0.35 A
max. 1.0 A
max. 0.1. A

max. 2.0 w

These data, based on the specifications and measured performance of-
development samples, afford a preliminary indication of the characteristics
to be expected of the described product. Distribution of development
samples implies no guarantes as to the subsequent availability of the product
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1678C |
nmao,-amaé/oy)
BD138;BD140

RATINGS (continued)

Podaporaiure s

Storage temperature Tag =35t +125 OC
Junction temperature T X 125 oC
THERMAL RESISTANCE

From junction to ambient in free air Rin |-a 100 °C/w
L'rom junction to mounting base Rip .j~mh 1 oCc/w

CHARACTERISTICS Toimb © 25 9C unless otherwise specified

Collector cut-olt current

~Vep =30V -1GB0 < 100 nA
D.L. current gain
~Ig = 150 mA; ~Veg 72V BD13o
BD133 hpg 40 to 160
BDI40
BD136/01 hpg 63 to 230
Bz]:a(‘e-cmuter voltage
I = 5mA; -V 22V ~-VpE .(yp. 0.67
IE = 300 maA; -Veg = 2V -VBE be. 0.8
. < [NV
Collector capacitance at f = | MHz
Ig=le=0; ~Veg =10V ' Ce Lyp. 15 'pF
Transition t’rcqhency at f = 335 MHz
~lg= W mA; ~Vepe3 V It typ. 75 MHz

1678C

BD136;BD136/01Y
BD138;8D140 J

SILICON PLANAR EPITAXIAL TRANSISTORS

DEVELOPMENT SAMPLE DATA

P-N-P transistors in a plastic envelope primarily intended for use with the a-p-n
BD135, BD137 and BD13Y as complementary driver pairs in hi-fi amplifiers. Single
transistors are recommended in driver stages where a high voltage and high dis-
sipation are required.

6
MECHANICAL DATA T Dimensions in mm
Mounting surface %E_@ a.fj '\;
connected to the l ,9'4
collector % |
§[ e
=
b
|| 31
L C, bl
Mes om[] 2

RATINGS (Limiting valuesaccording to the Absolute Maximum Systein as detined in
[EC publication 134)

Voltages BDI3o |BDL3S | BDI40
Collector-base voltage (open emitter) “Vino max. 43 o0 L VAN
Collcetoc-emitter voltage (open base -VcEO max. 45 ot} 50V
"Emitter-busc voltage (upen collector) ~VEBO max. 3 3 5 Vv
Currents

Collector current (d.c.) -Ic max. N, 35 A
Collector current (peak value) ~lom max. 1.0 A
Base current (d.c.) ~Ig max. 0.1 A
Power dissipation

Total power dissipation Prot max. 2.0 w

These data, based. on the specifications and measured performance of
development samples, afford a preliminary indication of the characteristics
to be expected of the described product. Distribution of development
samples implies no guarantee as to the subsequent availability of the product
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168BC
(30135;80135/01
BD137,BD139

RATINGS (continucd)

Temperawres

Storage temperature

Junction temperaiure

THERMAL RESISTANCE

From junction to ambient in frec air

From junction to mouiating base

CHARACTERISTICS

Coltector cut-olt current

VCB :>3U \%

D.C. current gain
I~ 'S0 mA; Vog =2V

Base emitter voltage

-lg= SmA; Vg =2V

-1g = 500 mA; Vg =2V

Collector capacitance at t = | MHz

Ig=1¢ =0; Vgp = 10V

Transition frequency at f = 35 MHz

Tog -53 10 +125
Tj max. 123
Rih j-a = 100
Rep j-mb = 10

()C/ W
oC/W

Tamb = 25 °C unless otherwise specitied

ICBU 100
BD135
BD137 hFE ) 40 to 160
BD139
BD135/01 hpg 63 to 250
VBE typ. 0.66
. typ. 0. 82
VBE < 1.0
Ce typ. 10
T k typ. 250

nA

<<

pF

MHz

154BD
(BU105)

HIGH VOLTAGE SILICON POWER TRANSISTOR

DEVELOPMENT

SAMPLE DATA

N-P-N siicon high voltage transistor designed for use in horizontal deflection
circuits in mains fed high performance television receivers.

MECHANICAL DATA
Collector connected to case

TO-3

Dimensions in mm

RATINGS (Limiting values) l)

ha—

Collector-base voltage (open emitter)

Emitter-base voltage (open collector)

Collector current (d.c.)

Base current (peak value)
]

Reverse base current (peak value)

[ 0.1; tp = 5“5
Total power dissipation
Storage temperature

Junction temperature

THERMAL RESISTANCE

E c to mounting base

301 o

n

3

]
e

a

Ed

W"iﬁ‘-ﬁ—‘g

VCBO max. 1500 V
VEBO max. 6 V
Ic max. 2 A
IBM max. 2 A
~IBM max. 3 A
Prot max. 7

- Tstg -55to +115 ©°C
T max. 115 ©C
Reh j-mb = 2.5 °C/W .

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

publication 134,

These data, based on the specifications and measured performance of
development samples, afford a preliminary indication of the characteristics
to be expected of the described product. Distribution of development
samples implies no guarantee as to the subsequent avalilability of the product
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154BD ”
(BU105)

CHARACTERISTICS Ty = 25 0C

Saturation valm&cs

, VCEsat < 5 V
-2 . = A £
e s = Viigat < 1.5V
Jurn olf ume when switched from
Ig=2A;13=0.75A to ~Vgje = 5V toff < 1.5 us
336 ‘l 29-193-BE
) Printad in Hallaad

4

TRANSISTORI AL GERMANIO
PER ALTA FREQUENZA
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BF167

SILICON PLANAR TRANSISTOR

N-P-N transistor in a TO-72 metal envelope with a shield lead connected to the
case; the same transistor is available in lock-fit encapsulation under the type-
number BF196. It has a very low feedback capacitance and is intended for use in
forward gain control stages in video intermediate frequency amplifiers of tele-
vision receivers.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) VCBO max. 40 V
Collector -emitter voltage (open base) VeEO max. 30 V
Collector current (d.c.) ) Ic max. 25 mA
Total power dissipation up to Ty p = 45 °c Peot max. 130 mW
Junction temperature T; max. 175 °C

Transition frequency

lc =4 mA; Vog = 10V fT typ. 350 MHz
Feedback capacitance at f = 10.7 MHz
Ic=1mA; Vop =10V -Cre typ. 0.15 pF
Max. unilateralised power gain
IC =4 mA; VcE =10V; f=35 MHz GUN‘ typ. 42 dB
Gain control range AGrr typ. 60 dB
MECHANICAL DATA . Dimensions in mm
TO-72 x
£
@®
3
o
% ) Y
E —
g [soamm—— |
5.3max 12.7mn

7100711

1) = shield lead (connected to case)

Accessories available: 56246, 56263

[ 5 | ‘
Tune 19AR %




BF167 : BF167
RATINGS (Limiting values) 1) CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Voltages Base current
Collector -base voltage (open emitter) VcBO max. 40 Vv : typ. 70 upA
¢ p I[c=4mA; Vcg =10V Ig < 150 pA
Collector ~emitter voltage (open base)
See also page 5) Ve max. 30 V
( Peg CEO Base-emitter voltage
Emitter -base voltage (open collector v max. 4 VvV
ge (o ) EBO Ic=4mA; Veg= 10V VBE typ. 700 mv 1)
Currents
Feedback capacitance at f = 10.7 MHz
Collector current (d.c. I max. 25 mA
( ) ¢ . Io=1mA; Vgg =10V =Cre typ. 150 fF 2y
Collector current (peak value) Icm max. 25 mA
Transition frequency
Power dissipation
. Ic=4 mA; Vcg=10V fr typ: 350 MHz
Total power dissipation up to Ty = 45 °c Peot max. 130 mW
Noise figure at f = 35 MHz
Temperatures -
. Ic =4 mA; Vg = 10 V; Gg = 10 m2 1;Bs=0 F typ. 3 dB
Storage temperature Tetg -65to+175 °C :
Junction temperature Tj max. 175 o¢C y parameters at f = 35 MHz
Ic=4mA; Vgg=10V
THERMAL RESISTANCE Input conductance Zie typ. 4.8 mn~!
From junction to ambient in free air R¢n j-a 1.0 °C/mwW Input capacitance Cie typ. 45 pF
Feedback admittance [Vre| typ. 37 Polms
Phase angle of feedback admittance Pre typ. 268°
Transfer admittance lytel typ. 95 mQ~l
Phase angle of transfer admittance Pse typ. 3370
Output conductance Eoe typ. 30 wp0-!
Output capacitance Coe typ. 1.2 pF
Maximum unilateralised power gain
2
y
Ging = fel”
UM " ¢ 8ie Boe
Ic=4mA; Vgg = 10V; =35 MHz Gum typ. 42 dB
1y Limiting values according to the Absolute Maximum System as defined in IEC 1) Vg decreases with about 1.7 mV/°C at increasing temperature
publication 134. 2)] fF = | femtofarad = 10”15 F
340 | a1 H
June 1968 June 1968
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BF167

BF167

[{Min. collector -emitter voltage (with resistance |——] -1 N
v =Lt 1l | Hbetween base and emitter) for which I¢..2mA | -[=|- HE
CER versus the base resistance applied —-1F %
W) - e atd Il
— Y - I S S e 1l
40 — "‘ PE: Th())
! S S R -
— 2 0 RS-
WA E — S8
OSSR iy o o 0
T ] [TTTTITITIOLT — - =l [T
I'r T typical values| || 30— 8 T —
ZHy {{5 REna — ]c:_ZmA ] .
T 2 NN
RS 1*C - —
G HmA) soe— 7~ eer -
H mA ! - 1141 The same curves apply to and
2 ! wlg Wl
ny ) E __-:CB when external capacltances are used
] -4 -
1 R e
10 P
0.5mA [— s
Tj up to 175°C
i
7] 0 L 1 LAl i
v, 0.2mA o1 7 10 100 Rg (k1) 1000
[ = 0.JmA
JB='
5 — i}
=t <
p— P £
] 5
AR (6 N I O B O . «
10 20HVeeV) S [
0.5 (
T Ti = 25°C T ~
aaly BE SREN % é))
HHvCE W F Y
HH H 13 I L al
11 - - 5 O o N
By
S
~
g 0
g S
= S S <) o]
2y
342 ” | 343 |
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BF167

APPLICATION INFORMATION

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

Transducer gain

G, = dutput power in load R,
tr " available power from source with Rg

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-Notransistor in TO-72 metal cnvelope with a shicld lead contiected to the
case; the same trausistor is available in lock-fit encapsulation under the type -
pumber BEIY7. It has a very low Jeedback capacitance and is miended Tov use in

video intermediate Irequency amplilers, in pavtrentay Tor the oupit stages.

Ic = 4 mA; f = 35 MHz Ger  typ. 26 dB _
Gain control range AGey typ 60 dB L— QUICK REFERENCE DATA ;
3pF Collector-hase voltuge (open emitter) Veso max. 4V
Y0pF Collector ~emitter voltage (open base) Vepo  max. 25
R Collector curvent (d.c.) l(; max. 25 mA
gu é Total power dissipation up to Tymp = 45 °C Prot max. 200 W
@ 3 Junction temperature 'l‘j max. 175 ©C
Transition frequency
g =5mA; Vogg = 10V fr typ. 550 Mllz
Feedback capacitance at £ = 10.7 Mtz
lc =1 mA; VCg = 10V -Cre typ. 0.23 pF
Max. unilateralised power gain '
Fed
=~ ot Ig =7 mA; Vg = 10 V; £ = 35 Milz Gum  lyp. 42.5 dB
g (d8) : '
g 20 Output voltage in the circuit of page 4 Vo typ. 7.7V
§ R
. MECHANICAL DATA Dimensions in mm
> TO-72
8
~ 3
3
I S
T =35MH2Z| g ! -
Tomb =25°C A % P} ?
N .
20
A 5'3 max 12 ~7 min
L SR Il T T
N
A 1) = shield lead (connected to case)
0 ~Vage (V) 8 6 4 2 0 40 Accessories available: 56246, 56263
! | * |
June 1968 June 1968




173
BF BF173

RATINGS (Limiting values) 1)

Voltages CHARACTERISTICS Tamh = 25 °C unless otherwise specified

- flase current

Collector -hase voltage (open emitter) VERO max. 40V S

Collector -emitter voitage (open base) fo =7 mA; Vg = 10V Iy :{’D- 132 “2

(See also page A) VCEO max. 25V ‘ o

Emitter -base voltage (open collector) VEBO max. 4 l!"i:.‘*_‘}i;'%;‘l’.'!.E“Lil;}ifill,‘.‘_t-ii :
i e a typ. 740 mv 1) }

Currents o =7 mAs VeR 0V VBE < 960 mV

Collector current (d.c.) Io max. 25 mA Feedback capacitance at f = 10.7 MHz 5

Collector current (peak value) Iom max. 25 mA Ig = LmA; VCg = 10V ~Cre yp. 230 fF 2)

Transition freguency

Power dissipation

Total power dissipation up to T, = 45 ©C Ig=5mA; Vcg =10V fT typ. 550 MHz
with cooling fin No. 56263 2) Prot max. 260 mW
y parameters at f = 35 MHz
Temperatures Io =7 mA; Ve =10V
Storage temperature Tstg 65 to +175 ©OC Input conductance gie typ. 4.5 m~1L
Junction temperature Tj max. 175 o¢ Input capacitance Cie typ. 45 PpF ‘
Feedback admittance [Yrel typ. 55 un-i i
THERMAL RESISTANCE |
¢ Phase angle of feedback admittance P re typ. 266°
From junction to ambient In free air Rihj-a = 0.65 °C/mw Transfer admittance [Vfel typ. 145 mQ-l |
From junction to ambient with cooli ' |
! fent with “’”','"{4 Phase angle of transfer admittance P te typ. 3389 g
fin No. 56263 Rihja = 0.5 °C/mw i
: Output conductance goe typ. 65 uQ-l i
Qutput capacitance Coe typ. 2.1 pF '

Maximum unilateralised power gain

2
G - lytel
UM ™ 37 ie Boe
I =7 mA; Vg = 10 V; £ =35 MHz Gum  typ.42.5 dB

Ty 1o .
) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134. J—
) Vg decreases with about 1.7 mV/OC at increasing temperature

2) Peak power dissipation see page 5. 2) 0-15F
1 fF = 1 femtofarad = 107'2 F

346 | y ‘ 1
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BF173 BF173
l
ot Q’}R},//”—/"’ -
APPLICATION INFORMATION 700 | . CTT T T
N
Outpit stage of an inter mediate frequency amplifier with a BEFU73 transistor, ry E
: (i’ Max, pernissible peak power dissipation o
Output voltage of the 1.4 output stage versus duralion {max 60s) o
““““ ' 600) 11 HHH : : 3
Voltage across the detector toad R[, 2.7 kS22 !
for 30Y% synchronisation pulse compr ession ] u .
. N ;
F= 36,9 Mizs T = 7.2 mA: Vop © 16,6V Vo o 6 ) ,
typ. 7.7V 500 _.\‘:‘N,,.. L L R 1L LI
Transducer gain N‘N.\,
PSR *: S -] ... T . - t
I N
) NN N
(. - output power in load R, ‘ ) : TS T
"7 available power from sowvee with Rg 400 T M| ML T
-*-n,,.‘~ [Pt el 7T - -
f=36.4 MZ; I = 7.2 mAs Ve @ 16,6 Gip o typ. 200 dB TR L TR e
[t Ry | |
Tuning frequency for all tunced civeuits is 37 Mz T T L 5000
2.20F T - 1T THY g
: i t HHH
1%pF  68pF 120pF &123
0, u ]
" v . 200 T .
[ <L g HERR S| 0 10 20 30 40 50 60 duration (s)
w 9| g i T 35 KS Ka =
8T o | & & N !
T = QT 100 2
N S Y 0 0 T 3
1+ % VCEP — ERis A é
- * . vy Min. collector~emitter voltage (with resistance ~
between base and emitter) for which Ip=2m
80 versus the base resistance applied -
i B S O ol
TR
0 . f— g _.L AT
The same curve applies to oCs -
60 when external capacitances are
40 - = '
E= o~ -
0 ti*f). g
20|
0 S W s I o ettt A
0.1 1 10 100 Ry (k£) 1000
I e I | | 9 |
Tuna 104Q Tuno 10AQ




BF173 BF177t0179
4
ST T T T N-P-N SILICON PLANAR TRANSISTORS
. L . A ol H
4 i r;ﬁ;r}, gl ! i FOR VIDEO OUTPUT STAGES
P B ] A 4y . 4 . T '
& “'rw S 6 RN RS ,.!‘.
; . ; L‘I “1'1 ) ,,4 Gl | f ] , & T © N-P-N transistors in a TO-5 metal envelope with the collector connected to the
S - oy 3 N t < < « o o
g & S | e TS T 9 iy n] i case.
® 1] 3 AR §1_ JA8 8] EEERRCIRE ‘I'he B 177 is intended for tiny-vision black and white television recelvers.
l ! ! T )I i ; I I .t _ The BIF178 and BEF179 for application in large screen black and white television re-
;83[ . 5 \ i AHKLL | = ceivers. .
|
ﬁ,\} T \ |- nhs QUICK REFERENCE DATA
T T ERANENENE 3 ! ’
e N T o L 1 T Lot BF177|BF178|BF179
1% [ \ HEE \ 1 \ ENEN INREREEE RN T Collector-base voltage (open emitter) Vepo max. 100 160 250 V
St ] 41 L]
:;.§ \ \ - b } Collector-emitter voltage (open base) VcEo max. 60 115 115
B \ BT O O Y U I O
LS HE N \ R _,__\‘ N T T Collector current (peak value) IcM  max. 50 50 50 mA
19 - I - IOV G G O O Y Y !
] 'i 5 N+ \ AT i Total power dissipation
m“ i\ \ TR up to Tamp = 65 OC Piot max. 0.6 | 0.6 | 0.6 W
- - - _ - 1 )
L :E”\% TN up to Ty = 130 °C Prot max. 1.7 1.7 W
g e -
9 .&’?’3 % © S 73 N 2o Junction temperature Tj max. 200 200 200 9C
& D.C. current gain at T = 25 OC
%‘)' I }f T %T, T T T Ic =15 mA; Vcg =10V hpR > 20
L& HTr s | P SR PR :
:—‘lr!\]; kh——g (;!|‘ “"§ ’_‘_“:_’_“; Tu muE Lf_r- ]C =20 mA; VCE =15V hFE > 20
He THIF = SFHEES - I = 30 mA; Vep = 20 V hprp > 20
M [T H OSLIL
1o LHHEE TS va 3 |8 TS e e Transition frequency
1S EH<HHSE T L . T :
s ~§ 1S \ SRes I = 10 mA; Ve = 10V fp typ. 120 | 120 | 120 MHz
s 3 8 AR TS HE Feedback capacilance
HS ne He HT Ig = 10 mA; Vo = 20 V ~Cre typ. 1.8 | 1.8 | 1.8 pF
I N PNH A 8&3 S::\ MECHANICAL DATA Dimensions m;mm
o TR : s WD TO-S %
] H Collector con- i}
[us T nected to case 3
g 4 = H 0
@ ) S 9
4 NCh g T
b n 2 lILJI
§ Q‘[L Xugﬂ.*- 66™* | 3gjmin
O tL ki 7708682
¥ Accessories available: 56218; 56245; 56265
MOUNTING METHOD see page 4
' ' 351
3 | |
|| Tine 10AR : January 1968




|

" E WA
-1/ 7101/Y ” ” BF177to179
RATINGS (Linnung values) 1) }
CHARACTERISTICS (continued) Tj = 25 0C unless otherwise specified
Voltages BEL77|BI78(B1 179 g
‘ P e ) pase current
Collector-base voltage (open cmitter) Vg, max. 100 Fao 250 v ) : ——m—— . typ. 0.36 ma
Collector-amiter voltage (Ry = 1k Vo max. 100 | 100 | o5 v 2) Ic = 15mA; Veg = 10V BF177 Iy < 0.75 mA 3
Colleator-eminter voltage (open base) ; ) !
. . . . typ. 0.45 mA
I 4 mA Vo max. 00 Lin e 1Sy I =20 mA; Vg = 15 V BF179 Ig !p 1 ; mA
Emitter-buse voltage (Open collectory Ve, max. ) 5 S Vv ’
Curreints - 30 mA: V =20V BF178 I typ. 0.72 mA
R Ic =30 mA; Ve B < 1.5 mA
Lollector current (d.c.) Io _ max, U 50 50 mA 1
Cotlector current (peak vatlue) Tom max. ) S0 50 mA 1 Base-emitter voltage ")
Power dissipation ; Ic =15 mA; VCE =10 V for EF_IE typ. 0.75 V
Total power dissipation | Ic =20 mA; VCE = 15 V for BF179 VBE < 1.2 v
up to T - 05 9C in free air L max. 0.6 0.6 ] 0.6 W Ic =30 mA; VCg = 20 V for BF178
up to Iy - 130 0C Piot max, 1.7 17 W {
Temperatures T High frequency knee voltage at Tj = 150 °C '
o - - .10V
Storage temperature Tslg ~35 10 +175 oC BE177: Ic =15 mA VCEK P
Junction temperature T - max. 200 o(¢ | BF179: Ig = 20 mA VCEK typ. 15 v
. = typ. 20 Vv
THERMAL RESISTANCE (see page 4) BE177|BF178(BE179 Y BF178: Ic = 30 mA VCEK yp |
: ~ - |
From junction to ambient in free air - Ry, ., - 220 | 220 | 220 oc/w The high frequency knee voltage of a transistor is ‘ha‘d"‘?“‘z °rfa(‘:':fc;°2le::3ft |
From junction to mounting base Rip i = 40 40 oC/w emitter voltage at which the small signal gain, measured in a p ' i
th j-mb has dropped to 80% of thegain at VGE =50V, A further decrease of the collector -
CHARACTERISTICS emitter voltage results in a rapid increase of the distortion of the signal.
. e s B typ. 0.03]0.05|0.10 ma Tj=150°C
Collector cut-off currentat T = 2000C I :
0 (,~ or cut-off currenta j 0 CER < 4 4 4 mA ; " Ic=30ma o
— § VCEK 20m4 g ygq
Vg RG “ 1504 ge1y7
+ - - /4 st%ttlc knege
BF177 00-v 3.9 v T voltage :
BFI78 165 V | 3.9 ko oo ifwao O W Y
Vs BF179 260 V| 10 k@
4 Feedback capacitance at f = 0.5 MHz
: . typ. 1.8 pF
- Ic =10 mA; Veg = 20 V ~Cre < 3.5 pF
at VCERmaxs Tj=250C Iopg < 1 ma Feedback time constant at f = 10 MHz
oo, typ. 25 ps
» ‘ -Ig = 10 mA; VCB = 10 V TCb'e o7 g0 pe
Ly Limiting values according to the Absolute Maximum System as defined in 1EC .
publication 134. Transition frequency
— 2) During switching on, a supply voltage of . 1.2 times the rated VegR value is per- Ic =10 mA; Vgg = 10 V fp typ. 120 MHz
mitted.
The current must be limited so that maximum dissipation and maximum junction )
temperature are not exceeded (see page §). 1) Vg decreases by about 1.6 mV/OC with increasing temperature.
352 ” 353 ||
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BF177to179

MOUNTING METHOD

Transistor mounted directly on a heatsink (Rth j-mb = 40 °C/W)
Ry mb-h = 3 °C/W

clamping washer of insulating
material from accessory 56218

Fasten with M2.6 bolts

COMPONENTS of circuit on page 5

BF177 | BF178 | BF179
Vg = 85 145 170 V.
Ry = 3% 560 | 820 k
Ry = 1.2 2.2 1.8 k0
Ry = 1 1 1.5 k9
Ry = 470 680 560 Q
Rg = 300 300 | 300 @
Rg = 47 56 56 Q
R; = 120 100 120 Q
Rg = 4.7 | 3.9 | 5.6 kO
Rg = 180 150 120 ©
Rio = 820 560 | 470 @
cy = 180 220 | 330 pF
L = 120 120 250 uH

Diameter A:

Diameter B:

min.
max.

Recommended bore plan

J

%

BF177to179

APPLICATION INFORMATION

BI'177 in the video outpul stage of a tiny-vision black and white television. receiver.
BF178 or BEL79 in the video output stage of large screen black and white television
receivers.

-[- ')+V3

6.8nF

pict. tube

spark gap

= 6.8nF

SOV
Performance BF177 | BF178 | BF179
Voltage gain Gy typ. 30 30 50
Output voltage (black-white) Vo typ. 50 80 110 VvV
Output voltage (peak-peak) Vom typ. 75 110 140 V
Bandwidth (3 dB) B > 4 4 3 MHz
Rise time ) ty < 80 80 120 ns
Overshoot < 5 5 3 %
Contrast control ratio 1:8 1:8 1:8

NOTES

1. For the BF177 up to Tamb = 55 °C no heatsink is needed.

2. In order to keep T below the maximum value for the BF178 and BF179 and to al-
low the maximum dissmanon of 1.7 W the thermal resistance from junction to
amblent should be:; Rtpj-a < 85 °C/W.

3. To ensure the above mentioned performance . for bandwidth and transient re-
sponse, the contribution to the total output capac1tance of the device by the heat-
sink should not exceed 4 pF.

I 354
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BF177t0179 BF177t0179

—

7208276
i 7208373) 60 . 7207880 T - 120788 -~Cy Vi 220V ]
Maximum dllowable total [}]]{: 144 Veg =10 to 20V| |- |- [ T typical values (plFe) fL—l:();MFiz
power dissipation versus |} [} - - o og e 288 1 \{(;E"-'m to 20V 1 . = .;{0 4
2lambient temperature I o Tr?“ C 21T 20 T]= 25°C
po H e i UL C typ |- ' '
tot} [ {imounted with heatsin al | Ip
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BF177t0179

BF180

maximum allowable peak power dissipation versus duration

7208758
in free air [T T
PM HT -
(W)
3
) -
N
s .
:me 5o
1 22
‘556(\
0
0 50 100 150

duration (s)

' 7208759
mounted with heatsink™ [BF178
[uch that Rep j-q=85°CIW BF 179
Auk i
(W)
AN TR
B Rl b = .
<5°C 1
H M550n]
2
1
0 ‘
0 50 100 150

duration (s)

T

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
VcBo max. 30 V

Collector -base voltage (open emitter)

Collector -emitter voltage (open base) VcEO max. 20 V

Collector current (d.c.) ‘ Ic max. 20 mA
Total power dissipation up to Typp, = 25 oc Peot max. 150 mW
Junction temperature T; max. 175 °C
Transition frequency

Ic=2mA; Vg = 10V fr  , typ. 675 MHz
Feedback capacitance at f = 10.7 MHz

Ic=1mA; Vo =10V -Cre typ. 280 fF

Max. unilateralised power gain

-Ig = 2mA; Vgp = 10 V; £ = 200 MHz GUM. typ. 24 dB

—IE =2mA; Vcg = 10 V; f = 900 MHz GuMm typ. 12 dB
Noise figure at optimum source admittance

-Ig =2mA; Vg = 10 V; £ = 200 MHz F typ. 2.5 dB

-Ig = 2 mA; Vop = 10 V; £= 800 MHz F typ. 5.7 dB

Dimensions in mm -

MECHANICAL DATA
>

0.48me

4 amax

12.7min

7200710

5.3

; 1) = shiel d d t
Accessorics available: 56246, 56263. shield lead (connected to case)

358
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BF180 | BF180
RATINGS (Limiting values) !) CHARACTERISTICS Tammb = 25 ©C unless otherwise specified
Voltages : Base current
Collecton typ. 45 pA
Collector -base voltage (open emitter) Vepo max. 0 v -Ig = 2mA; Vep = 10V Ip ° 150 uA
Collector -emitter voltage (open base) Vero max. 20 V -Ip=12mA;Vep= 7V I < 2.9 mA
Emitter -base voltage (open collector) VERO max. 3 v Emitter-base voltage
Currents ‘ -Ig = 2mA; Vcp = 10V -VEp typ. 0.75 V
Collector current (d.c.) I max. 20 mA , Feedback capacitance at { = 10.7 MHz

‘ . 1
Collector current (peak value) Icm max. 20 mA Ic=1mA; VCE =10V -Cre typ. 280 fF %) ;
- - : |
Power dissipation Transition frequency . !
I¢r=2mA; Vo =10V f typ. 75 MHz
Total pawer dissipation up to Tymp = 25 °C Prot max. 150 mW -C : ) CE T
Noise figure

Temperatures “Ig = 2 mA; VCB = 10 V;

Storage temperature Tetg 65 to +175  °C Gg = 40 ii2~1; Bg = 0; f = 200 MHz F typ. 4.5 dB

Junction temperature Tj max. 175 OC “Ip = 2 mA; Vg = 1€ V3

' Gq = 10 mQ~1; Bs = U; £ = 800 MHz F yp. 7.0 d
= m2™ ; S = ; = '

THERMAL RESISTANCE S < 9.5 dB

From junction to ambient in free air Ren jra = 1 °C/mw Maximum unilaterised power ga'in 2)

G - ]2
UM ™ 4 gip gob
~-Ig = 2mA; Vcg = 10 V; £ = 50 MHz GuM > 32 dB
-Ig = 2 mA; Vcg = 10 V; £ =200 MHz GuM typ. 24 dB
-1g = 2mA; Vcp = 10 V; £ = 500 MHz GUuM typ. 14 dB
~Ig = 2mA; Ve = 10 V; £ = 900 MHz Gum typ. 12 dB
Transducer gain 2)
4 -Ig = 2 mA; Vcp = 10 V; f = 200 MHz;
Gg = 40 mQ~1; Bg = 0
Gy, = 1 mQ~1; By : tuned Gtr typ. 16.5 dB
-lg =2mA; Vep =10 V; f = 900 MHz;
Gg = 20 mQ~1; Bg=0
5 > 7.5 dB
_Gp=2 m§2~1; By, : tuned Ger vp- 5 dB
1)1 fF = ] femtofarad = 10~15 F .
l) Limiting values according to the Absolute Maximum System as defined in 2) Common base configuration, metal envelope contacted to earth directly, ex-
IEC publication 134. | ternal lead length: 1 mm,
| 340 I | ! |
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BF180

BF180

%
100 — R - In 1000 typical values - -~ S R A R
i) - - Gib| : & (177" — Veg =10V e -+ @
(md2 )} T Fe B e A ) 1)} —|=lg=2mA - - 1
~b/‘b B - - \\ ) ) . g’ (mﬂ ) e - les-d length= Imm SR - e - g
(mﬂ,"’) [ e e - . ¢fb can to_earth o S - 2,
—-C; — o B bk \\ (°) - e A
ib - | TSy S, SRS 1 —
(oF) ~CiphtT N
_ . -~ . \ \\- 200 O B A o _
]
) SR —
A/ ™ ™~
10 -
BN A 70 S O 15 S - 100 — —
SRR S ;:;—B}gZ{ . I IO A - _ = I ‘\\
Typicol values - 1T " RN Yol ) B
Vg =10V - 50 -
~lg =2mA o T R [\ ~ - N I~
lead length=Imm e _ -
can to earth ™
20
6 20 50 100 300 F(MHz) 1000 105 20 o 00 200 FMHz) 1000
1000 N
- s 1000(10 typical values 13
’ybe ...... ,/,/ -3 gob ob_____._.JVCB= 10V %
0% T yaunil® W) (PF)——-ig =2mA A M
¥ 2 50015 —lead length=Imm e a
‘0 P s / S
(;‘)’ T - - // - can to earth -
T (/7. — / L |
R ‘ L~ 300} 2 - /
/ 97
100 - e 10041 Cob———7
typical values A_*
\eg =10V
e - /’/ ~lg=2mA /
‘ |%bl P lead length=Imm 50103 | /
| can to earth / a
20103 //
LS 0 20 50 2300 o 4
100 f(MHZz) 1000 0 20 50 100 200 f (MHz) 1000
| “ | I 3“’ |
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BF180 BF 181
i
Aoy T [t ietoes T 6] 6
S B B (i SRR B IR EF B S 5 = - 1D
@B L T T R HRe=3900 § (M/;S) (m/:% ’ (m? ek
T NN T o™ o 2%9| %0 | 1 |2 SILICON PLANAR TRANSISTOR
HERENER \ N 2By tuned to maximum gainl | 900 10 2 ;
-\ Tomb = 25°C |- L
NNEEN \ \ - LT HEH
L |- N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a :
-20 AYAV N 1T shield lead connected to the case. The BIF181 is primarily intended for appli- i
1~ \ A X N\ cation as self-oscillating mixer in the u.h.f. band.
\ - NN Na
- i R
X 3 7 500N QUICK REFERENCE DATA ‘
X - 5'0{;/\:lef - j Collector-base voltage (open emitter) Vepo max. 30 V :
—40 N 3 R Collector -emitter voltage (open basc) Vero max. 20 V
\\ Collector current (d.c.) 1 max. 20 mA
I 1= 200MHz 50MH. C
\ —— < S - Total power dissipation up to Ty, = 25 oc Peot max. 150 mW
T Junction temperature Ti max. 175 ©°C
0 5 0 5 20 -Ig(mA) 25 Transition frequency
Ic=2mA; Vo = 10V fr typ. 600 MHz
8 r-uvv _IOV 77T A T T 1T T TTTTTTT N
cB = f optlmugv % y Feedback capacitance at f = 10.7 MHz
F de =2ma (MHZ)| ma) g 4
th=1mi # = . = - .
(dB) ;ZZ' roe:grth m ;g g © Ig=1mA; Ve =10V Cre typ. 280 fF
optimum Yg 100 8-j1 3 Max. unilateralised power gain
6 200 | 105-j4 )
500 | 18+j4 / ~Ig = 2 mA; Vg = 10 V; f = 900 MHz Gum typ. 1l dB
800 | 20+jn / ) . . .
Noise figure at optimum source admittance
7
-1g =2 mA; Vgg = 10 V; £ = 900 MHz F typ. 6.8 dB
4 -
» MECHANICAL DATA Dimensions in mm
A
4 TO-72 !
. & = i
> L 450, e b g |
= L ©
2 et N @
typ & S
i[ ‘
\.", [ smmmmmm— |
O7LIJA 1 :.5A....’0.||1201 L |5011:.’A00|A1| L 1 RERRnnn
< 200 f(MHz) 1000
Accessories available: | 53m | 127mn
56246, 56263 o
N=shield lead (connected to case)
364 I ’ | ” 265 | |
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BF 181

RATINGS (Limiting values) l)
Voltages

Collector -pasc voltage (open emitter)
Collector -emitter voltage (open base)

Emitter -base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Tamp = 25 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VeBo
VCcEO
VEBO

Iem

tot

Tstg

Rih j-a

max. 30
max. 20
max. 3
max. 20
max. 20

max, 150

-65 to +175
max. 175
1

mA
mA

mWw

oc
oc

oCc/mW

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

IEC publication 134.

366
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BF 181
b
CHARACTERISTICS Tamb = 25 OC unless otherwise specified
Base current
. . _ typ. 70 upA
-Ig=2mA; Vg =10V Ip < 150 pA
Emitter-base vollage
-lg=2mA; Vgp = 10V -Vpg  tp. 0.75 V
Feedback capacitance at f = 10.7 MHz
Ic=1mA; Vgg = 10V -Cre typ. - 280 fF 1)
Transition frequency
Ic=2mA; Veg =10V fp typ. 600 MHz
y parameters at f = 35 MHz 2)
-lg=2mA; Vcg = 10V
Output conductance gob < 10 unt
Qutput capacitance Cob typ. 0.9 pF
Maximum unilateralised power gain 2
Gony = J¥I2
UM " 4gin gob
~lg=2mA; Vcp =10 V; f = 500 MHz GuMm typ. 13.5 dB
-Ig = 2mA; Vg = 10 V; f = 900 MHz Gum typ. 11 dB
Transducer gain 2)
-Ig = 2mA; Vgg = 10 V; £ = 900 MHz;
Gs =20 m~1; Bg =0
Gy =2 mQ-1; By, : tuned Gir typ. 8 dB
1)1 fF = 1 femtofarad = 10~15 F,
2y Common base configuration, metal envelope contacted to earth directly, ex-
ternal lead length:1 mm.
367
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BF181

’ggr’{ ” TTIT TTTT T T T [ TTopika values TIT

(,,,,%—I)_ RERSARSRRNAMuunRuws T T V?B=72On"/rA 1T
~Djb st -H - AT AT g = JHAF

md)) (be,,) e S PN A lead length=Imm|. 1111111
8OHBHHHHHH NG SR St e

T
{
O
s
|

oYD 9T -i090ZL

40K FEE R e e

20H.

B

300 400 500 600 700 ' 800 . 900 F(MHz)

100

l"rbf typical values - T N
) Vg =10V T I 3
(m‘g‘b} -l =2mA A Iyrbgl g

fo) lead length =Imm)|
800 coan _to earth
600
400

+ Il - - (Drb :

200

0 g mHRS

300 400 500 600 700 800 300 f(MHz)

BF181

o H typical values
|32 Vg = 10V
l[f) - B
a2 S ~Tp=2mA
'((,g) B N lead length=Jmin
' 10 N can to earth

80 SARRESEARNE 2

—wR3CT

PR

T » PR A LR
300 400 500 600 700 800 900 F(MHz)

FoblIT AR RN
mdxY

(CF) - R Sy $ 1. S - g

Oy

o423 -22i90Z

; IENEREARENA NN N T
0s 411 1 [ typical values - -
T T R L s =10V EniaRiE
- HHH AT -e = 2mA

A T Gebb L 1 T EE TR 1 f2ead Tength=ImmEid 4 H-
T Sadnuns can to earth

04 Bpaxnus HH °

H A R

1]

02} AR R

300 - 400 : 500 600 700 800 900 f(MHz)

| |
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BF181 BF182

U.H.F. SILICON PLANAR TRANSISTOR

N-P-N transistor in a TO-72 metal envelope witl insulated electrodes and a shield
lead connected to the case. The BF182 is primarily intended for application as sep-
arate mixer in integrated television tuners.

o QUICK REFERENCE DATA
T =V P T T — — — : : i et—
:) Ll ptimum N “hs ave : ~ ax 5
FEHHITL G =2ma 2| nad ) S Hil T § Collector -base voltage (open emitter) VeBo max. 25 V
BTG =1ma’ T 500 122+/5 T TITATEAT 17 Collector -emitter voltage (open base) Vepo  max. 20V
“loptimum Yo HAE1800 117 4515 [T S [
8 lead length =Imm L . 13 Collector current {d.c.) Ic max. 15 mA
can to earth S 085 O A
T T T T T e T Total power dissipation up to Tamb = 25°C Pror max. 150 mW
s - T 1 LA junction temperature T max. 175 ©°C
nes T T HE T Transition frequency
] e e Ic =2 mA; Vg = 10V fr typ. 650 MHz
4 aRRduNa: Max . unilaterised power gain
e HH A A -Ig = 2 mA; Vgp = 10 V; f = 900 MHz Gum  tp. 11 dB
\ : 1 H-HH Noise figure at optimum source admittance
] u - -l = 2 mA; VB = 10 V; [ = 800 Mtiz F typ. 7.4 dB
0 T - - MECHANICAL DATA Dimensions in mm
300 400 500 600 700 800 900 f(MHz) - TO-72 N
& 8
L e b g
3
s, N .°
%* — E T ———
@ [rvmnasem——ars
q e e e
5.3mex l 12.7™n
D T T e

1)=shield lead(connected to case)

Accessories available: 56246, 56263

| | | ! |
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BF182

=

“ BF182

’j

RATINGS (Limiting values) 1) CHARACTERISTICS (continued) Tamb = 25 7C unless otherwise specified
Voltages Output conductance at f = 35 Mtz
Collector -base voltage (open emitter) Voo max. 25V Sl = 2mA; Vep = 10V Bob typ. 8 pn-l
Collector -emitter voltage (open base) VCEO max. 200V Transducer gain at £ = 900 Milz (common hase) 1
Emitter-base voltage (open collector) Vo max. 3 v -Ig =2mA; Ve = 1OV | - 8 dB
Gg = 20 mQ~1; G, = 2 mQ~ Gy :
Currents 5 m L t typ, 10 dB
Collector current {d.c.) ic nmax. 15 mA Max. unilateralised power gain
Collector current (peak value) Iom max. 1S mA Gum = 4[| be| 2
gib8ob
Power dissipation -Ig = 2 mA; Vg = 10 V5 £ = 500 MHz Gym  typ- 15 dB
Total power dissipation up to Tamb = 25 °C Piot max . 150 mW -Ig = 2 mA; Vep = 10 V; £ = 900 MHz GuM typ. 1l dB
Temperatures Noise figure at optimum source admittance
Storage temperature 'rsrg -65 to +175 ©C -1 = 2 mA; Vgp = 10 V; £ = 200 MHz F typ. 3.3 dB
Junction temperature Tj max. 175 °C -1g = 2 mA; Vgp = 10 Vs £ = 800 Milz F typ. 7.4 dB
THERMAL RESISTANCE T} Envelope connected to earth directly, lead length = 3 mm.
From junction to ambient in free air Rih j-a = 1 oC/mW
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
72008143
Base current 10 - PR—
—————————— bt} ) m optimum 5
~Ig = . = typ. 100 pA Vep =10V Mitz) | (ma-l) 7
Ig=2mA; Vop = 10V Ip < 200 pA FlVes ) | 3
(dB) lead length = 3 mm 10 3
Emitter -base voltage 2) can to earthdirectly 5y | g _pp
Tamb = 25 °C 200 - 43 i/
- . - 00 0+ 45
-l =2mA; Vgp =10V -VEB typ. 770 mV . 200 | 154110
A
Transition frequency H
t
Ic=2mA; Vecg =10V f typ. 650 MHz E
Feedback capacitance at f = 10.7 MHz
Ic=1mA; Vcg =10V -C typ. 330 fF
© CF re P o 10 100 f(MHz) 1000
1) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.
2) -Vgp decreases by about 1.6 mV/9C with increasing temperature.
| 7 I I 7 |
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nE182 BF182
|
s— =
" 7208139
20, 41 {typical values |- »
el | 1] Tj = 25°C [¥rbl 0
SERARA NN AN
A ] T Q>‘?‘ . | l j H j 180° 2000 1500 1000 500 0 500 1000 1500 2000 360°
19 e . 1
15 4 o 1 7000 \ 06
] \!@4 1 );/1’4 14 .Jw"”r
RERNEREE ,Azf aanie - LT eoowi 195° ~ 345°
111 e LT A THHATT T Tamb = 25°C NN\
TN T JLHTTT 500uA lead length=3mm ]
0HHHA A o RENREC s ST can to earth directly ./ /]
A AT T TR HH ] la00pA 210° QAN e 330°
L1 |11 | s .
a1 » LA § BRORE T
.pﬂ/';#:";w__‘ RANEERES S anil T HsoopA
B /75e05qannnnat T T T
5..«, /] (A‘ {1 TUTT. 2.(.)(,)“.A jas 11
4 T - SOtnA THHHIF N 285° 7208141
0 1T r T 11t 270
0 2 4 6 8 0 VogV) 12
720814 4 7208142
60 VCB =10V | dfd 6~ Lt f= 900MHZ 2+ 111
-Ig =2mA [ ][00 T A1 A LT o
bib Tamb = 25°C Bt b(i? e T ‘//' ] %0 7208140
(MY lead length=3mm ] (mfl) 1 ,/
can to earth directly Q/ e bt
e e o —-— —{-= 4 + - "v/ g ‘ .
40 / 135¢ ey SN 45
O T Wy O O 1 \\“IE =2mA
500MHz|- - 500MHz | o \\ Tamb= 25°C&\
Y HREE -\Vcg =10V 150° N ] ??—:_kf“lead length=3mm 30°
f N -1 =2mA soopre £ can to earth directly.
N E DS < BOOMHZL AN
f=900MHz || 200MHz 2 Tamp=25°C A IV TIN AEN
20t= 21 I H lead length=3mm 165° 200MHz 0% S ) SR AN 150
N[ T f-+-{{ 1 can to earth directly SRS
O\ B :IZOOMHZ— | v’fb ST L MI00MHZ
»50MHz 180° f=50MHz. | 0
JEOMHz » - 80 60 40 20 0 20 40 60 80
0 o LI |¥pl (mui)
0 50 gjp (M) 100 0 05 gob(mduT)1
' 375 ”
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BF183

sl 444 - _ :
" . 'y
R : U.H.F. SILICON PLANAR TRANSISTOR
b= 1 ot A A= (il 8 Iy 4 5
Q w (\)l
B l B I"’ N-P-N transistor in a TO-72 metal envelope with insulated electrodes and a shield
i — jead connected to the case. The BFL83 is primarily intended for application in in-
iﬁ e 8 tegrated television tuners as local oscillutor with excellent frequency stability.
g -
'1:;, - - s o QUICK REFERENCE DATA
K - - y - -
% - 'f i - Collector -base voltage (open emitter) VcBo max. 25 V
- . i [ ] Collector -emitter voltage (open base) VCcEO max. 20 V
2 T i Collector current (d.c.) I max. 15 mA
- F— 1 Total power dissipation up to Typp = 25 9C Peot max. 150 mW
= (=}
Y 0« © © & Junction temperature Tj max, 175 ©C
- oL - =
= Transition frequency
g Ic=3mA; Ve =10V fp typ. 800 MHz
5 - e Max. unlilateralised power gain
@ A
R % -Ig = 3 mA; Vop = 10 V; f = 900 MHz GUM typ. 13 dB
3.
L MECHANICAL DATA Dimensions in mm
A 8_ TO-72 )
P> ]
i N ®
(8] L
> O S S
3 3 , 5
nn :\,\ ?D — T
m “\ o —_—
L= N o ]
x\ P
S
N ‘f?-_ii_'f""l B A
7208710
L V=shield lead (connected to case)
8 WX =4 - 5 3 Accessories available: 56246, 56263
- 1 E o
” 376 “ 377
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BF183

RATINGS (Limiting values) )
Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation
o Teespalion

Total power dissipation up to T,y = 25 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

Vepo
VCcEo
VeERo

Ic
Icm

Prot

Tstg

Ren j-a

nmax. 25
max . 20
max, 3
max. IS5
max. 1S
max. 150
-65 to +175
max, 175

mA
mA

mW

oC
oC

oC/mw

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

publication 134,

CHARACTERISTICS
Buse-current

-Ig =3 mA; Vog = 10V Iy
Emitter -base voltage )

-Ig =3 mA; Vep = 10 V -VEB

Transition frequency

Ic =3 mA; Vog = 10 V fT

Feedback capacitance at f = 10.7 MHz

Ic=1mA; Vcg =10V ~Cre

Transducer gain at f = 900 MHz (common base) 2)
~-Ig =3 mA; Vo = 10V

Gg =20 m2~1; G = 2 me™! Gir
Max. unilateralised power gain
G - 1¥bi?
UM " 4 gibgob
-Ig =3 mA; Vcp = 10 V; f = 500 MHz GuM
-Ig =3 mA; Vg = 10 V; f = 900 MHz Gum

2) Envelope connected to earth directly, lead length = 3 mm.

typ. 125
< 300
typ. 770
typ. 800
typ. 330
> 8.5
typ. 12
typ. 16
typ. 13

1) -Vgp decreases by about 1.6 mV/OC with increasing temperature.

Tamb = 25 °C unless otherwise specified

uA
JUA

mV

MHz

fF

dB
dB

dB
dB

|

378

|
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BF183 BF183
APPLICATION INFORMATION - 72081461 7208148
. . . . typical behaviour of the minimum required Tl |lv‘|=xer stqge TR
Oscillator circuit with simplified mixer stage } ¢ ooty woltage for starting the oscillator TH Parap = 250¢ HIT
oscillator mixer 20} versus oscillating frequency (Vgpom = 25 V) 200 LC} L P U T e e et
[ i el o e i e e Y e e T e 'i M1 Oscillating 1s guaranteed ar Vg > 22.5 V ' change ol the bns(:-(zrnn’\t“r v:) tage of the
. mixer transistor caused by the oscillator
| ' I 220‘“’1 47.PF test Vs min 4':-171-1;;:‘—"?{:1%: SNMNA . AVBE :mlla 70‘\1rcr5us frequency ’ o
| I point v) am T (mv) AT 1
! BEIOY | L
I I 15 150 T
| ' . g I T - 8
G
| & I i §s
I | AL N
| | | 10 ] 100 -
| Pl T e,
[ @ I .
| & ' -
| o | 5 50
I |
]
' |
| InF 10pF 1 -HT Tt
= — = —— T ‘ 0 o T
%0 - ] 400 600 800 1000 400 600 800 1000
v5=—25vﬂ—‘—‘l—(:j—-—,—-‘ Vs = 25V fosc(MHJS fosc(MH2)
fOSC(MHz) 105(: (MHz)
400 600 800 1000 600 600 800
0 s 20 7208152
Ty lp - 111 {{typical values
T — (=] 1
9% IC i;, 44 - T =25°C .
' (mA) S I
-200 -200 S 8
16 P A HORHHH 0o 600
N ) 1 ;4 ] 111 {
o T
A 5001A
- . L =400 1 ]
400 AT iy =+ 20°C g ==10% OF Vg nomt 1 fRRERRRaAEREE cyemapEiRiRE
Tamb nom = 25°C Tamb=25°( 10 = LOOWAIT11T
'd -t oot 1
o 4 4 - § ~ ] f C(]) 1 A
-600 -600 ‘ T o T ae ]LH:L
1 ) ot 11T ] JERBEANNRN SN
( Af) (k A; s Al T H : 200uA
kHz N I . Hz T T T E R s e = - 1T ]
frequency Ch‘mgg due to in frequency change due to de- / g eNANNSE %L }1
crease of the ambient temper- ) _ & ] BEBEE L O0uA
) crease of supply voltage ver []
ature versus oscillator fre- . P R
sus oscillator frequency (11 [1150uA
(juency man, ]
7208145 7208147
. 00 2 4 6 8 10 VCE(V) 12
APPLICATION INFORMATICON bulletin available on request
380 ” “ 381 “
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BF183 ’ , “ ” BF183
1000 o p— - T ee =707 7208150
fe b } Tamb=25°C [ [(Ten
)| T T T T T e R T : 18002000 ﬁ(ﬁ)um ﬁ)ﬁ(\) 500 OSOMHZ?OO 1000 1500 3000,
s HNRRSEREN ’;,;"" I AT T T et ST ‘\“‘
800 T . LT N ‘ V, =10V \\\\\\\s’g
R T T P T e N | ANz 2
; v,_i',;rw. TTELLLER e e ek L N T 1950 "&Irib=3?‘éc\', § ‘ //
, ?/_ T T HHHFHTT ] ‘ lead length=3mm :" o,
T 4;1’ T I T R TN : W\can to earth directl}ji
GOOL A H R P H T ST FH 2‘0 \\ %@ —1
Aoo;f” T k ' e uat ; \\§ i% M:’
(1] 1] | : 2400 -
T LI LT 3 T 7208156 2.55°
- 270
2005 2 % 6 8 0 TomA) 12

~bjp bop — | 105°__— —75° 7208155
% : o

(mih oo (maih)] 7 10, ,/ ‘\\~

=
b

. Ve =10V : /) e dB X Vep =10 N
\ T XSS 500MHZ c8
—IE =3mA : I /’ v /’é”" \—IE =3mA \

/ Tamb=25°C 4 ////// "W/ NI =25°C
ZO,:JJ?QOOMHZ \ , 2 lead Lengtcrlmr: 3mm : 165° ’ II// ///// //////%%E-:E@\\\\\ l:;ndblength\_-jmm 150
ESEEezaziee) con o sari arectly | vu ff o aregtanm, |
2 o L S0 fr i)
Tamb= 25°C ] ‘ 080 60 4020 0 200 0 60 80 0
lead length=3mm 1 (max™)

can to earth directly ‘ SOMHzZ [¥tol
oLL LTI TTTTTTTT] ' oﬁui
0 50  gjp(ma")100 0 05 gopman
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BF183 ; BF184
i
&l [ SILICON PLANAR EPITAXIAL TRANSISTOR
w4 |- .
g
- - DR A N - : N-P-N transistor in a TO-72 metal case with insulated electrodes and a shield
] “‘ A1 : 8 lead connected to the case; the same transistor is available in lock-fit encap-
24 \t +114- E = sulation under the type number BF194.
T gi 15 =] o The BF184 is intended for h.f. applications in radio and television receivers;
T ‘:u" - 17 it is especially recommended for f.m. tuners, low noise a.m. mixer-oscilla-
---- -3 tors with high source impedance and i.f. amplifiers in a.m./f.m. receivers
Frr I where a high current gain is of importance.
L I - o
B8 1 A - e
o T o QUICK REFERENCE DATA
3 I A
"g‘ RN S S S E— \ Collector -base voltage (open emitter) VcBO max. 30 V
3
§ 'ﬁ g Collector -emitter voltage (open base) VCEO max. 20 V
‘e @
25 \ Collector current (d.c.) Ic max. 30 mA
3> .
Total power dissipation up to Tamp = 45°C  Pyop max. 145 mW
. . o
. ¥ - < 9o Junction temperature Tj max. 175 °C
- 2 - - D.C. current gain at Tj = 25 o¢c
Ic=1mA; Vg =10V hpg typ. 115
(=}
8 Transition frequency
g X T _ Ic=1mA; Vg =10V ft typ. 300 MHz
~ <
N a1
‘@ 4# MECHANICAL DATA Dimensions in mm
\ Lol
N ° TO-72
Q Insulated electrodes
O\
O BN g
s N 3
nu [}
@ x 3
>U|;_—- \ o g,o e
™ - iS4
\‘
N
h 5,3max N AN
- o 1200711
1)z shield lead (connected to case)
g w3 2 - 5 3
- ' E o Accessories available: 56246, 56263.
| o | | = |
June 1968 A: Tune 10AR




BF184 : BF184
b
RATINGS (Limiting values) !) |
Voltages : I ] N
g 5 [ 1S
Collector -base voltage (open emitter) Vepo max. 30 VvV ; L 30l I
Collector -emitter voltage (open base) |I(]'; B=255(:p:4 Q
mA) L2250 S
(See also sheet 4) VCEO max. 20 V H/ saes 200‘”1‘l T EH 2
Emitter -base voltage (open collector) VEBO max. 5 V ;‘»('; Pai ’7:5%0"1
B | 7.8
Currents S g et 12504
Collector current (d.c.) Ic ~ max. 30 mA " i J”L;g
1A
Collector current (peak value) Icm max. 30 mA | 0 ! 507
Power dissipation ‘ u/.u«‘
Total power dissipation up to Tamp = 45 °C  Pyqy max. 145 mW l !
. T 2( [ (1 5 X AVCE )—‘—1
emperatures |
typical volues
Storage temperature Tstg -65to+175 °C T =25°C
Junction temperature Tj max. 175 °C 5
VCE=2V VBE
THERMAL RESISTANCE e 2
From junction to ambient in free air Rth j-a = 0.9 °C/mW
CHARACTERISTICS Tj = 25 OC unless otherwise specified 20 o
2 typical values 'g
Base-emitter voltage <) I Tr =25°C |§
c =
Ic= 1mA; Vg =10V VBE 0.65t00.74 V : (mA) Ig=150uA ‘?‘
Ic=20mA; Vog= 2V Vpg = < 1.0 V 8 E
Feedback capacitance at f = 0.45 MHz 5 = F SuA]
Ic=1mA; Vo =10V -Cre typ. 0.65 pF
D.C. current gain : ST 10004
_ ] _ 75 to 750 =
Ic=1mA; VCE= 10V hpg typ. 115 10 5 2
Transition frequency , Enn i 75pA
Ic=1mA; Vg =10V fr typ. 300 MHz - =
Conversion noise figure 5 & OpA
1C=lmA;VC =10V 4 o -
Gg = 0.6 mQ~L; f=0.2 MHz Fc typ- 3 dB i LA
Gg=1.2mQ~1;f=1.0 MHz Fg typ. 2 dB ] 2504
Iy Limiting values according to the Absolute Maximum System as defined in '
IEC publication 134. : % 05 1 15 2 25 Yegtv) 3
2) VBE decreases with about 1.7 mV/°C at increasing temperature. :

| [ e T 1 " H



BF184 BF184
B
Tyryr 1;’ TT T T TTTTT7rmnw S
,,,,,,, N
&
S - 18
150| - {11 - 0
- ) . ™
,,,,,,, oI T ';Eyrb"f.,. 1 2 N
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m—— R ERE - — | % o e 2‘?\ N AN £ o
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AU DU I O I D LA ) B o . S NN £ N
100 e e b3 - - - v E " \
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- L - A4 ™ SN ] -~
. a i £ o
s ‘$\\\ F.L8.8 \‘
50
I LT I - i PR L ° \\\\\
R —F S %
MO — Q© 9 9 O 1 & — 9 vw o 9 9 @ © o x
< S
§Fg 8% % REEREE
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leu A L dadadelond 40y | i debaldibd g g PR R I S 1 1 T Rnnnn
001 ar 1 10 Ic(mA) 100
50 N N
&
Ve g g
(V) Min. collector-emitter voltage (with resistance ~ 3 A5
between base and emitter) for which [r=2mA o ﬁm;:,
40 versus_the base resistance applied N Q
- HHE F—t—t-+HfH S
The same curve applies to —l— and —L— 3 €
wlg  wCe S| £ ©
:——when external copacitances are used ~ " ""’ | \\
30 — — § N I s 3 g <
= 7_; up to 175°C XS g 133 %., N \\‘ g
\'95%0, ~ o § \\\\ S —ll. ~
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BF184 BF185
,,,,,,, ;_
- SILICON PLANAR EPITAXIAL TRANSISTOR
3 3
£ & 2
@ i N-P-N transistor in a 'TO-72 metal case with insulated electrodes and a shield
~ ! N c§
4 “‘\ T « lead connected to the case; the same transistor is available in lock-fit encap-
3 - S S sulation under the type number BEF195.
;{3: £ l— ) ‘Q: The BF185 is intended for h.f. applications in radio and television receivers;
© ST .E”' B N E w0 it is especially recommended for f.m. tuners, i.f. amplifiers in a.m./f.m.
g < & 2 N g receivers where a low transistor output conductance is of importance, a.m.
Sy o "\ M T T8 input stages of carradios where a low noise figure at low source impedance is
~uu e P B & IanSN required
8 -QN \ &n\‘ o ! i
QA WES pag 1
] T o QUICK REFERENCE DATA
£
Q Collector -base voltage (open emitter) Vepo max. 30 V
[——l
! 0 Collector -emitter voltage (open base) VcEo max. 20 V
E
b Collector current (d.c.) I max. 30 mA
P
N Total power dissipation up to Tamb = 45 °C Peot max. 145 mW
Junction temperature T; max. 175 °C
3 -~ o~
& aq S © I N e o~ D.C. current gain at T; = 25 °c
oA
= Ic=1mA; Veg =10V hEE typ. 67
Transition frequency
Ic=1mA; Vgg=10V fr typ. 220 MHz
o § © Noise figure at f = 100 MHz
e
S S N o Ig = 1 mA; Vg = 10 V; Gg = 10 m@ ™! F typ. 4 dB
= <
N
- 0 g MECHANICAL DATA Dimensions in mm
< [} N
s TO-72
& Insulated electrodes
‘3 1S N E g =
¢ 3 I3 h = S Sruse, boe g
: % ¢ oo > 2
R - Sx 8 S 3
3 53838 S
3 s ' R 5 . —
-~ 0
M TE § 3 3 & %3 —————
< " B by ] \l
$ O]
o
§ z/'/’loggyej o | 5.3max . 1”77 m:m" -
= D
S+S 8 8 8 &8 *® 8 8 8 8 8§ 87
SIS = = K B )
>~ & < 1) = shield lead (connected to case)
Accessories available: 56246, 56263.
I 0 | | 7 |
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BF185

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

Collector -emitter vélrage (open base)
(See also sheet 8)

VeBo max. 30V

Vceo max. 20 vV

Emitter -base voltage (open collector) VEBO max. 5 Vv
Currents

Collector current (d.c.) Ic max. 30 mA
Collector current (peak value) IcMm max. 30° mA
Power dissipation

Total power dissipation up to Tamp = 45 °C Pyop max. 145 mW
Temperatures

Storage temperature Tstg -65 to +175 °C
Junction temperature TJ max. 175 ©C
THERMAL RESISTANCE

From junction to ambient in free air Reh j-a = 0.9 °C/mw

CHARACTERISTICS

Base-emitter voltage 2)
Ic= I mA; Vogg=10V
Ic=20mA; Vgg= 2V

Feedback capacitance at f = 0.45 MHz
Ic=1mA; Vog =10V

D.C. current gain
IC=lmA;VCE=IOV

Transition frequency

IC=1mA;VCE=10V

Tj=25 OC unless otherwise specified

VBE 0.65t00.74 V

VBE < 1.0 v
—Cre typ. 0.65 pF
hpE 34 to 140
typ. 67
fp typ. 220 MHz

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

IEC publication 134.

2) VBE decreases with about 1.7 mV/CC at increasing temperature.

- ” 392

” Tuna 10AQ

BF185

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
Noise figure

IC = 1 mA; VCE =10V

f=0.2 MHz; Gg = 5 mQ~! F typ. 2 dB
f= 1 Mliz; Gg = 20 mQ ™! F yp. 3.5 dB
f = 100 MHz; Gg = 10 mQ~! F typ. 4 dB

y parameters at f = 100 MHz (common base)
~Ig=1mA; V=10V

Input conductance gib typ. 33 m~l
Input capacitance -Cip typ. 5.5 pF

’ -1
Feedback admittance 1¥ebl typ. 220 uQ

¢ b typ. 273°
1Yeb | typ. 33 me~!
9 typ. 150°
gob typ. 12 w!
Cob typ. 1.5 pF

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Qutput conductance

Output capacitance

NOTE

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

Tnne 10AK




BF185 : BF185
I
- o “%f
B 1L TITT0T "“']‘“; b TTT 1 ’00 1 T T LN ANARA1FEU N
E,; + H i Ef: h VCE=’0V ?:
- 4 b . ol -1- Q
HE 130 b FE T =25°C TR
! \7 ] L R - ~IC | "‘\': \x l
N T ’(ff!A' 3 80 k3): \\ »:
H ‘ i 7 - L7 Ny
(2(\\\" 17 | Ar_”: R ’I
' o L] . =
T 60 -y
o NGB -
LN 5 =
N H Pl A"»’..;_ 40 — -
N —
r B
14C )IB(’-IA)_¢(X O 5 u - 3 TCE |/)735
11 typical values] L | 20
e 7 =25°C L <
§ Vog =2V [T e P R A T E T R R
o o lll/V)[ 11 1 Tt o 1 P W NN VR
001 o1 1 10 I (mA) 00
20 TTITIIT 8 7 TR
I typical values T TN typ. noise figure at optimum source conductance N
C| T =25°C T T : ][E[;:l.-éS'O'u;\ § ( dg ) corresponding optimum source conductance 2
(mA) H A 60 Ic =TmA L
LT g (M) Ve =101 T
5 1] 200pA 6 7 =25%C - i
' L] —— = = A4 ,‘
150uA -
1V = ] 7
10 BRE=Cg 4 —Z
I 100uA -
r, - = = P
- = =
5 = -
pe 1 2 = Y
L1
‘r, EOIJA s ~
/ -
f = M N e
00 0 i WS T | 1 A 1 1 IREEER N Lol il 1 L 1 Ll il Sl L d i 1 1 i piiitle
05 1 15 2 25 Ve tV) 3 01 o2 05 1 2 5 10 20 f(MHz) 100
o | I 2 I
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BF 185 BF186

SILICON PLANAR TRANSISTOR
FOR LUMINANCE AMPLIFIERS

N-P-N rransistor in a TO-39 metal envelope with the collector connected to the
a0 : case, The BF186 is intended for use in the outpul stage of the luminance amplifier

§ in colour television receivers.,
Yeer &
(v) Min. collector-emitter voltage (with resistance ~
——between base and emitter) for which [r=3mA QUICK REFERENCE DATA
40 versus the base resistance_applied
Y — {__Z{_{ HH Collector -base voltage (open emitter) VeBo max. 19 Vv
The same curve applies to wCg andng Collector -emitter voltage (Rg < 1 k) VCER  max. 190 v
when external capacitances are used
30 Collector current (peak value) IcMm max. 60 mA
S - o, .
R 7./_ up to 175°C Total power dissipation up to Ty = 55°C Piot max. 0.725 W
\\it"//nq, up to Typ =145 9C Piot max. 2.75 W
20 [ Junction temperature Tj max. 200 ©C
D.C. current gain at Tj = 25 °C
Ic =40 mA; Vo = 20V hFE > 20
10 Transition frequency
Ic=10mA; Vo = 10V fr typ. 120 MHz
0 - L Feedback capacitance
o1 ! 10 100 Rg (k) 1000 Ic = 10 mA; VG = 20 V ~Cre typ. 1.8 pF
MECHANICAL DATA g
@)
Collector connected to case 1 S
TO-39 8
£ o
3
—]
§max 1 A7rnin
‘&—’l‘ znoosu
Accessories available: 56218; 56245; 56265
MOUNTING METHOD see page 4
398 “ ” 9 I
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BF 186 “

RATINGS (Limiting values) Iy
Vollages
Collector-basc voltage (open emitter) VeBo max. 190 v 2)
Collector -emitter voltage (Rp< 1 k§2) VCER max. 190 vV 2)
Fmitter -base voltage (open collector) VEBO max. S Vv
Currents
Collector current (d.c.) Ic max. 60 mA
Collector current (peak value) Icm max. 60 mA
Power ‘dissipation
Total power dissipation up to

" Tamb = 53 °C (in free air) Prot max. 0.725 W

Twmp =145 0C Piot max. 2.75 W

Temperatures
Storage temperature Tstg -55to +175 OC
Junction temperature T; max. 200 ©°C
THERMAL RESISTANCE
From junction to ambient in free air Rih j-a = 200 °c/w
From junction to mounting base Rth j-mb = 20 OC/W 3)

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

— 2) During switching on, a supply voltage of 1,2 times the rated VCER value is per-

mitted. The current must be limited so that maximum dissipation and maximum
junction temperature are not exceeded (see page 8)

3) See also page 4.

“ “ BF186
CHARACTERISTICS Ty = 25 °C unless otherwise specified
Collector cut-off current -

33k, .
1 oy VCeg =19V IgER < 1 mA
T;=200°C; Vg =190V Icg typ. 0.05 ma
j S CER < 4 mA

Base current

typ. 0.8 mA

Ic =40 mA; Vg =20V Ig - 2 mA
’Base-emitter voltage 1y

Ic = 40 mA; Vog = 20 V VBE P 0i72 X
High frequency knee voltage at Tj =120 °C

Ic = 40 mA (see also page 7) VCEK typ. 20 V

The high frequency knee voltage of atransistor is that value of the collector-emitter
voltage at which the small signal gain, measured in a practical circuit, has dropped
to 805 of the gain at VR = 50 V. A further decrease of the collector -emitter volt-
age results in a rapid increase of the distortion of the signal.

Ic=40mA

20
VCEK -

w Tj=120°C

10

static knee
P et ettt voltage ! .
o 0) 1 fMH) 10 200069 0 VCEK 50 Vce(v)

7207380

Feedback capacitance at f = 0,5 MHz

Ic = 10 mA; VR = 20 V -Cre typ. 1.8 pF

< 3.5 pF

Feedback time constant at f = 10 MHz '
- . - typ. 30 ps
—IE =10 mA; Veg = 10V rbb'Cb'C Pt 100 ps

Transition frequency

I =10 mA; Vo =10V fr typ. 120 MHz

Ly VpE decreases by about 1.6 mV/©C with increasing temperature.

| ||
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BF186 “

MOUNTING METHOD

Transistor mounted divectly on a heatsink (Ryy, j-mb * 200 0 /W)
Reh mly-h =3 °C/W ‘

clamping washer of Insulating
material from accessory 56218

b 185 |

Diameter A: 2.8 mm

min, 7.0 mm

Diameter B :
max. 7.7 mm

Fasten with M2. 6 bolts
Recommended bore plan

APPLICATION INFORMATION

The BF186 used in the output stage of a three stage luminance video amplifier for a

large screen colour television receiver.

+15vc

[ CRT eg
A63-1X

spark

H-

'

to cathode of

(25"-90°)

2l
APPLICATION INFORMATION (continued)

” -

pPerformance up 1o Tamb = 95 0C

Voltage gain Gy 60
Output voltage (video information) Vo 105V
Bandwidth (3 dB) B > 4 Mliz
Transient response
rise time t 80 ns
fall time tr 80 ns
overshoot < 5 %
Gain linearity > 90 %

Notes

l.

For good frequency response Ll should be mounted near to the picture tube in
order to obtain a load capacitance of =15 pF on each side of L1,

2. Delay line:

450 ns (£5%)
60 ns
1000  (+£10%)

delay time
rise time
impedance

e.g. AT4080/00

3. In order to ensure the specified performance up to Tamb = 955 OC, the junction

temperature of the BF186 should not exceed 120 ©C at nominal supply voltage
(temperature dependency of high frequency knee voltage, see page 7). Therefore
the thermal resistance Ry j-a should be < 45 °C/W.

4. The contribution of the heatsink to the total output capacitance of the device

should not exceed 4 pF, to ensure the above mentioned performance for band-
width and transient response.

| |
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BF 186 BF 186

72083¢

b4

60 720836 7208367
} T

~t--|-ftyplcal values| T[T - -
Ic l‘“Tﬂ“ H l il
A1l I - ne

) I ’
R
: 4 l

- 7 p 1] [mounted with heatsink
» ) tot{{]|1|such that Rtp j~a=60°C/W
(W) LLOVI L LTI T I () 1]
T : /mounted with heatsink
such that Rth j-q =45°C/W|
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BF194

SILICOMN PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a plastic envetope with stiff, self -locking pins suitable for use
with standard printed boards.
The BIF194 is intended for h.f. applications in radio and television receivers; itis
especially recommended for fom. tuners, Jow noise a.m. mixer-oscillators with
high source impedance and i.f. amplifiers in a.m./f.m. receivers where a high
current gain is of importance.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) Veso max. 30 V
Collector -emitter voltage (open base) Vero max. 20 V
Collector current (d.c.) I max. 30 mA
Total power dissipation up to Ty}, =25°C Pot max. 220 mW
Junction temperature Tj max. 125 ©C

D.C. current gain at Tj = 25 oC

IC: 1mA;VCE =10V hFE typ. 115
Transition frequency

Ic=1mA; Vcg =10V fr typ. 260 MHz
Noise figure at f = 100 MHz

Ic=1mA; Vog = 10 V;Gg= 10ma1 F typ. 4 dB
Conversion noise figure at f = 1 MHz

Ic = 1 mA; Vo = 10 V;Gg=1.2me”" Fe typ. 2 dB

MECHANICAL DATA Dimensions in mm
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BF194

/ "
BFi94
MOUNTING INSTRUCTIONS oy
CHARACTERISTICS T, = 250C
I. Thickness of printed board: max. 1.1 mm I
Hole diameter 0,77 to 0. 83 mm 7z Base -emitter voltage D)
’ lo = L mA; Ve = 10V ViR 0.651t00.74 VvV
2. Thickness of printed board: max. 1.7 mm k Rast current
Hole diameter 1,25 to 1.35 mm- - 4.5t0 15 pua
] e s Ve = 10V . oM
| Io mA; Vop = 100V Ip typ. 8.7 uh
Bore plan b - Feedback capacitance at f = 0.45 MHz
'***'_’;45'} a =2.49 to 2.59 mm ' lg= ImA; Veg 10V “Cre  typ- 0.95 pF
A b =35.03 t0 5.13 mm Transition frequency
NOTE ; Ig=1mA; Vo = 10V tr typ. 260 Milz
Foriron soldering or for dip soldering, the iron temperature or solder temper- i’ Noise figure
aturemay goup to 300 °C for a maximum of 3 seconds, with the transistor lock-
fitted on printed boards in cither of the possible mounting positions. ’ Ic=1mA; Veg =10V
RATINGS (Limiting values) 1) Gg= 2mQ~1;¢= 0.2 MHz F typ. 1.5 dB
Voltages ‘, Gg = 1.5 m~1; £ = 1,0 MHz F typ. 1.2 dB
Collector-base voltage (open emitter) Vcpp ~ max. 30 v : Gg = 10 mQ~L; £ =100 Mtz F typ. 4 dB
Collector-emitter voltage (open base) 4 Conversion noise figure
(See also page 4) VCgo  max. 20 Vv 5 ic=1mA; Ve =10V
Emitter -base voltage (open collector) VEBO max. 5V g Gg = 0.6 mQ=1; £ = 0.2 MHz Fe typ. 3 dB
Currents Gg = 1.2 mQ~L; = 1,0 MHz P, typ. 2 dB
Collector current (d.c.) I max. 30 mA y parameters at f = 100 MHz (common base)
Collector current (peak value) Icm max. 30 mA IC =1 mA; VCE =10 V (lead length = 3 mm)
i ' -1
e Input conductance 8. typ. 36 m
b -
Power dissipation : Input susceptance ..b:b typ. 3 mszll
Total power dissipation up'to Tamp = 25 °C Py max. 220 mW Feedback admittance IYep|  OYP- 4500 ug2
: Phase angle of feedback admittance ?rb typ. 272 -1
Temperatures - Tranfer admittance [Yeb | typ. 330 me
: Phase angle of transfer admittance b typ. 146 -1
Storage temperature Tstg -65to +125 ©°C b Output conductance Zob typ. 22 uf |
Junction temperature Tj max. 125 ©C : QOutput susceptance bsp typ. 1.1 mQ
v . y parameters (common emitter)
THERMAL RESISTANCE 1o = 1 mA; Vo = 10 V (lead length = 3mm)  f=10.7 MHz | f=0.45 MHz
From junction to ambient in free air Rth j-a = 0.45 °C/mw Input conductance 8ie < 0.64 | 0.54 m@l
1 Output conductance Boe < 13.5 | 11.5 up0l
) Limiting values according to the Absolute Maximum System as defined in

IEC publication 134,
1) VBE decreases by about 1.7 mV/0C with increasing temperature.

I s [ [ [
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615 7207400
1] typ. noise figure at optimum
FI-Bsl 1 source admittance G
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-1
(may)) /,} /
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BF195

with standard printed boards.

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a plastic envelope with stiff self-locking pins suitable for use

The BFF195 is intended for h.f. applications in radio and television receivers; it is
especially recommended for f.m. tuners, i.f. amplifiers in a.m./f.m. receivers
where a low transistor output conductance is of importance, a.m. input stages of
carradios where a low noise figure at low source impedance is required.

1
by e
a \-‘é- E it
2 1256 ] 254, | 1amr

7.6™max 4.6 max

QUICK REFERENCE DATA
Collector-base voltage (open emitter) VCBO max. 30 V
Collector-emitter voltage (open base) VGEO max. 20 V
Collector current (d.c.) IC max. 30 mA
Total power dissipation up to Tamp =25°C Peot max. 220 mW
| Junction temperature Tj max. 125 0C
D.C. current gain at T; = 25 °C
IC = 1 mA; VCE =10 hFE typ. 67
Transition frequency
Io=1mA; Vg =10V fp typ. 200 MHz
Noise figure
Ic=1mA; Vog =10V
Gg=20mQ~; f= 1MHz F typ. 3.5 dB
Gg = 10 m~1; £ = 100 MHz F typ. 4 dB
MECHANICAL DATA. Dimensions in mm
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BF195

MOUNTING INSTRUCTIONS

L. Thickness of printed board: max. 1.1 mm

Hole diameter 0.77 to 0.83 mmn

2. Thickness of printed board: max. 1.7 mm
Hole diameter 1.25 to 1.35 mm

Boreplan
e
B St o A=2.49 to 2.59 mm
_¢_ b=5.03t05.13 mm

NOTE

N

For iron soldering or for dip soldering, the iron temperature or solder temper-
ature may goupto 300 °C for a maximum of 3 seconds, with the transistor lock-
fitted on printed boards in either of the possible mounting positions.

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

Collector-emitter voltage (open basc)
(See also page 4)

Emitter -base voltage (open collector)
Currents
Collector current (d.c. )

Collector current (peak value)
Power dissipation
Total power dissipation up to Tyyp = 25 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VceBo

VeEo
VEBO

Ic
lom

Prot

Tsig

Rep j-a

max. 30
max, 20
max. 5
max., 30
max, 30
max, 220
~65 to +125
max., 125
= 0.45

mA
mA

mW

oC
°c

°C/mw

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

IEC publication 134.

“ BE195
|

CHARACTERIS TGS FEPLEe
Base-emitter voliage 1)

I =1 mA; Ve = 10V Ve 085w 0074 v
Basc current

. dto 28 pb
= omA e = 1Y N °

e mhs Ve I typ. 15 uA
Fecdback capacitance at £ = 0,15 Mit

Ic=1mA; Vo = 10 v -Cp¢ Lyp. 0.95 pr
Transition frequency

= 1mA; Ve = 10V fp typ. 200 MHz
Noise figure

Ic=1mA; Vo =10V

65 =20 mR~1; f=  § MHz 13 typ. 3.5 B

Gg = 10 mQ~1; f = 100 MHz F typ. 4 a8
Conversion noisec figure

[c=1mA; Vegp =10V

Gg = 1.2mQ-L; f = 0.2 MHz Fe typ. 4 dB

Gg=1.5mQ~1;f= 1 MHz Fe typ. 2.5 dB
y parameters at f = 100 MHz (common base)

IC =1 mA; Vog = 10 V (lead length = 3 mm)

Input conductance gib typ. 38 m@l

Input susceptance - bip typ. 1 m&'fl1

Feedback admittance 1Yrbl typ. 440 uQ2

Phase angle of feedback admittance @b typ. 2759

Transfer admittance |Yeb | typ. 3¢ mel

Phase angle of transfer admittance Ptb typ. 140° -1

Output conductance 8ob typ. 12 u2 -1

Output susceptance bop typ. 1.1 m{
y parameters (common emitter)

[ =1 mA; Vog * 10V (lead length = 3 mm) f = 10.7 MHz | f=0.45 MHz

Input conductance g < 0.96 0.8 moL

Output conductance 8o < 9.5 7.0 w01

1y Vg decreases by about 1.7 mV/OC with increasing temperature.
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BF195 + BF195
‘ 7208228 ; 1207391
Maximum allowable collector-emitter voltage (with resistance 150 m oV 3
between base and emitter and I¢ =2mA) versus the base : CE=
40|resistance applied - hEE - T)=25°C FUUR IO N
Veer|The s'ame curve ‘applies to L"leé and C}-C—E, when external —
(V)|capacitances are used. .
1
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BF195
BF 196
6 r30 — - : 720739 o
Y Lyp. noise f’[gure at optimum SILICON PLANAR TRANSISTOR
F source admittance
{mY) ———==corresponding optimum sourc /
(dB) Gs — conductance resp susceptance J 4 N-P-N transistor in a plastic eﬁvelope with stiff self-locking pins suitable for use
(ma™) / with standard printed boards. The transistor has a very low feedback capacitance and
420 / is intended for use in the forward gain control stage of the televigion i.f. amplifier.
ICn mA V4
Vceg =10V /4 Gs QUICK REFERENCE DATA
H 0. e
Tj =25°C 4. l’ _B,!:.’ Collector -base voltage (open emitter) Vepo max. 40V
= ,’,' Collector -emitter voltage (open base) Vego max. 30V
2 Fi0 7 ,’ Collector current (d.c.) Ia max 25 mA
VA
~ typ mees I, Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
3 - # Junction temperature Tj max. 125 oC
~= ] Opt——t b == y Transition frequency at f = 100 MHz
obo opt — — Ic=4mA; Vg =10V fr typ. 400 MHz
01 10 100  (MHz) 1000 Feedback capacitance at f = 10.7 MHz
Ic=1mA; VCE =10V -Cre typ. 200 fF
Max. unilateralised power gain
Ic =4mA; Vo =10 V; f = 35 MHz Gum typ. 42 dB
f = 45 MHz GUuM typ. 39 dB
Gain control range. AGyy typ. 60 dB
MECHANICAL DATA 35 Dimensions in mm
b e
[j c
a e - o
# 254 | 256.|, | 13™*
=
7.6""‘r 4bm™
g
X 5
w
5 075 02
1.8
“ 422
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[ 196 !

MOUNTING INSTRUCTIONS

Lo Thickness of princed board: max. 1.1 mm lAI]
fiole diameter 0.77 (o 0.83 mim -

LU,
‘/z'/‘f/{/“rﬁmiﬂsna
. Thickness of printed hoard: max. 1.7 mm ‘
[Hole diameter 1.25 to 1.35 nin L
w2

I a=2.49 t0 2.59 mm
'“fq b=5.03t05.13 mm

b o
W ATINGS (Limiting values) 1)
Voltages
Collector-base voltage (open emitter) VeBO max. LY
Collector -emitter voltage (open base) VeEo max. 30 V2
Emitter -base voltage (open collector) VEBO max. 4 Vv
Currents
Collector current (d.c.) IC max. 25 mA
Collector current (peak value) Icm max. 25 mA

Power dissipation

Total power dissipation up to Tamp = 25 OC Piot max . 250 mw
Temperatures

Storage temperature Tsig -65to +125 OC
Junction temperature Tj max. 125 ©C
THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.4 O°C/mw

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

2) See also page 6 . -

“ B 196

CHARACTERISTICS Tamb = 25 °C unless otherwise specified

Base current at about 50 dB gain control

= omA; Vo =2V Iz i 270 uA

Ic = 15 mA; Ve =5V Ip < 1.5 mA

Base current
- typ. 60 uA

lc = 4mA; VCE = 10V Ig < 150 upA

Base -emitter voltage 1)

typ. 50 mV

lc= 4mA; Vop = 10V VBE £ 40 mv

Feedback capacitance at f = 10.7 MHz

Ic = 1l mA; VCgE =10V -Cye typ. W0 fF

Transition frequency at f = 100 MHz

Ig =4 mA; Vap = 10V tT typ. 40 MHz

Noise figure
Ic =4 mA; VCg =10V
Gg = 10 mQ~1; f = 35 MHz; Bg = 0 F typ. 3} dB

y parameters (common emitter)
Ic =4 mA; VCE = 10 V (mounted according to instruction 2, see page 2)

f =35 45 MHz

Input conductance Sie typ. 3.2 4..8 mQ-1
Input capacitance Cie typ. 37 35 pF
Feedback admittance |VYre|] tp. 47 60 uQ-1
Phase angle of feedback admittance Pre typ. 26801 2680
Transfer admittance IYfe | typ. 105 | 100 m-1
Phase angle of transfer admittance P fe typ. 3400 3400
Output conductance goe typ. SO .60 m-l
Qutput capacitance Coe. typ. 1.3 | 1.3 ¢
Maximum urilateralised power gain

Gum (in dB) = 10 log Tgﬂé'—z-

ieBoe
Ic =4 mA; Vgg =10V Gym typ. 42 39 dB

1y Vpg decreases by about 1.7 mV/OC with increasing temperature.
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BF 196

Equivalent gan control transistor

To ensure aralinost constant input admittance and an output conductance that varieg
little with gin control, we recommend that where a BF196 is used in a gain con-
trolled i.f, itage, a series bhase capacitor of 22 pF and a hias resistor of 1 k2 be

used.
Ce:ZZC‘

%

g.c. E'

c' The transistor with these additional components ig

effectively an "equivalent transistor'" for gain con-
trol purposes, the signal handling capability of which
may be expressed in terms of voltage. (Without these
components the varying input admittance means that

12096% the signal handling capability can only be'expressed

in terms of power).

The signalhandling capability of the equivalent transistor as a function of AG;, (the
reduction n transducer gain with gain control) will be found on pages 4 and 5.

a. Voltgge versus AGy curves for a v distortion of 5% are below.

b. Voltge versus AGty curves for an in-band cross modulation factor of 1% are

on pge 5.

Graphs ofthe y -parameters are on pages 8 to 11.

10 ! 7209623 10 1209624
-distortion curves ] 7 distortion curves
Vgt 25V { = 35MHz[] ~VEE =20V f  =35MHz[]
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IIH
W H V) [t ; HH
—5%7 +5%7
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VCoon TR s v e |
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4
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BF196 BF196
: T
60 e 7209625 1209606 30 7209605 .
Maximum allowable collector-emitier voltnge (with resistance §---i-- ; - [ - tyDlC(ﬂ V(]1L165 . base—emitter VOltOge versus -
between base and emirtter and I¢= 2 mA) versus the base reslg- f-—ff~ R il B S B -1~ . ATi =25 oC - collector current 1 - -
VCER tance applied. St e S A il ] B L g IC ’ . A v, 0V e [ N
(V) | The same curve applies '"wl(tg und&—‘%ﬁ, when external capac- T - 117 (mA) B Qﬁ)? .(;)‘ » =1 IC T(‘:E;SO(‘ .[ - 1» S O R T
frances are used, ) ' EEs I A A e ~4 'r/ U (mA)- ! ;l' (L[L)Jl
S {‘ AT R B o Y Y T R A R R A / PANRV4ENERRER 0 15'1' A
B SO B i 5 T , T ] 201y 1T E
S S B — —] 4 gl
— S N Bk 1 R .
- - e i F 8 gt - .
- . B A . i AN T EEN
e B N /1 REREE 147
20 - ——1F 10 10 1
B S i - - A 44 RN -
,,,,, ; /I NAREN
i i T : :
A 1 B W gl 1T 1L *
T to BT S D AR _ ; NN i -1
0 O 0 7
01 1 0 100 Ry (k£M) 1000 0 0 1 Vge (V) 2
100 7209619 104. 7209628 1000 7209633
Hbase current versus collector current = - & base current [ typical values & == Vog =10V
Vee =10V - ' versus junction Ve =10V ]

Ic Tj=25°C |- : Ig temperature I FOTIIORT] fy P LH - lamb=25°C
(mA) | (uA) 1T Ic=2omf il s [T -
t/’ -
CRaor | 10° LU \

L1 Lo . -4
10 = g i 0 100p :
T 5 10mA+HH ¥
- _ 1
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e 7 102 L - \
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N
Syanss
D
T
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BF196 ”
Voltage control; =Vpzp: = 25 V; R + R = 3.9k f = 35 Mllz
; 7209613 7209614
10° BTFFFFRE 150 -
Qie i FHAEAA -
(mn:l)_. 1 C|e L
(pF)
102
N 100 P
y, N
b M \
3
10 3 / X
4 \
-~ - ‘\
50 — <
1 -
-l i ]
% =
107 0
0 5 10 Veg (V) 15 0 5 Veg(v) 10
10 720961 300 7209612
| Yrel 0 " N
- re =+
([J“‘) 1 (o) - ] 7
) Pid
10° e 1
¥
200 5
\ Pid
A |
102K k?
N 100
10
-
1 0 ‘
0 5 10 Vee(V) 16 0 5 Veg(v) 10

y-parameters of the equivalent gain control transistor, including base capacitor and

base resistor ds shown on page 4 (dashed curves apply to the transistor only).

BF196

-

103

Voltage control; =Vigy - 25 Vi Ry + R,

7209607

nyel S I 1 0 O

(mah ||
1024

~

10

107!

10*

5

Joe

(naoh

10?

102

10

1

0

y-parameters of the equivalent gain control transistor, including base capacitor and

5

10 VCE(V) 15

200

%

3.9 kQ; ¢ 35 Mliz

12

09610

5 Veel(

72

09608

M

P4

-

)|

0
0

5 Vee (

V) 10

base resistor as shown on page 4 (dashed curves apply to the transistor only). .
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BF196 I ’ 1 BF196
""""" : . = :
Current (:ontrol;' "Vl.i[i =20V; Ry + RC = 1 kQ; f =35 Mllz f Current control; _vEE =20V; Rg + RC =1 kQ; £ =35 MHz
107 T T T ey 150 T [Lpse30 103 7209615 600 7209618
gie FEHH PR T cie LERET TR L) y SEAntiEEayERss A
{mdL7) S L L (pF) -+ T » : (m.ﬂ:’) (T;e) HENNEN
2 A1 i Tt all O L B O : - NEENEN
10 iRE S s :z' 1 ERNANEARE. '/ ,‘\ A N N Y A 102 il I~
N 'i}' SEREN 017 N T - H y -
K 100¢ SRR : p 400
4 - T \\ e ' 4 \ A ~ —
10 K ; mEN \ SN
4 - -+ -\-\ 10 \ Y 3
-~ 'l ) - A
N
4
4" 50 ,,‘ _‘ T 200
1 i
4 1
v \ A |
N 4 [\
N e
10 M 0 ! : i
; _y 0
0 10 20 Ic (mA)30 0 0 Ic(mA) 20 105 0 20 To(mA) 30 0 0 Ic (mA) 20
10° : 7209629 300 7209632 10% 7209616 3 7209617
[Yre| = '
(!J.n-') ‘Dre N, T N goej\ /] COE
(°) \ (u-ﬂ: ! 4 (pF) 4
2 /
10 - \\ 10° 4 y
b 200 s 2 D
4
1 y / |
] ]
10 / 102 222", 7
= j ne 1~ i
100 § 4 1 Z
\‘\‘ // : '
1 10 :
107 0 : LI 1 0 i
0 10 201cmA)30 0 10 Ic (mA) 20 : 0 10 201cmA)30 0 0 Ic(mA) 20 l
y-parameters of the equivalent gain control transistor, including base capacitor and ; y-parameters of the equivalent gain control transistor, including base capacitor and '
base resistor as shown on page 4 (dashed curves apply to the transistor only). base resistor as shown on page 4 (dashed curves apply to the transistor only). ;
432 : || 433 I
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BF 196 BF196
. rrent gain control
APPLICATION INFORMATION voltage gain control e s 2
7209626 7209627
First stage of an i.f. amplifier - Tamb=25°C Tamb =25°C
Basic circuit with voltage gain control : Rg+ Rc =3.9k; -Vgg =25V 20 - 20 A
current gain control: RE + Rg = 1kQ; -VEg =20V AGy AG¢r ERENE
. r uiN
3pF. (dB) [T (dB) - H
f r
10pF I 0 0 T
REG N u
2)uH 062uH T \
Rg= 066uH -
-20 t 20 \
70 -
a :‘ 52pF g § ' \ \
122pH J
poen Ry = \
"Toom-' 82pF] 500, ~40 1 -40
\
1209604
o ]
Vage  —Vee H _g
6035 Ve (V) 20 10 o %% 10 20 1¢ (mA)30
Transducer gain
. - output power in load Ry, . .
Ger (indB) = 10 log available power from source Rg Curves of constant gain reduction 7209620
30 typical values
f=36.4 MHz; Ic = 4 mA; RE+RC = 3.9k ~VEE =25V Ger typ. 25.5 dB . f= 36.4MHz
- o
Gain control range (see also upper graphs next page) AGty typ. 60 dB (mi) :gén gl_sgiir?:uit
on page 12
AGtr=-60dB
20T
5048
Re+Rc =1 !
1k d) y 40dB
A0
/ - ~20c%i03dn
l 8l
- 7 4 /l P —5dB ]
7 || -1d8140d8
AL STt +05dB
3.9k NV HHHAZ e et P 1+1dB
I ,Z A l, ™~ ™~
/¥ ( =
OL_IL ‘T@ ot P T gy T L
0 10 20 30 Veg(Vv) 40
1) Application information bulletins are available on request.
434 ” 435 ”
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BF197

SILICON PLANAR TRANSISTOR

N-P-N transistor in a plastic envelope with stiff self-locking pins suitable for use

with standard printed boards.

The BF197 has a very low feedback capacitance and is intended for use in the output

stage of a television video i.f. amplifier.

QUICK REFERENCE DATA
Collector -base voltage (open emitter) Vcpo max. 40 V
Collector -emitter voltage (open base) VCEo max. 25 V
Collector current (d.c.) Ic max. 25 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
Junction temperature T; max. 125 ©OC
Transition frequency at f =100 MHz
Ic =5mA; VCEg =10V fr typ. 550 MHz
Feedback capacitance at f = 10.7 MHz
Ic=1mA;Vcg=10V ~Cre typ. 300 fF
Max. unilateralised power gain
Ic =7mA; VCE =10 V; f = 35 MHz Gum typ. 43 dB
f =45 MHz GUM typ. 41 dB
Video detector output voltage Vo typ. 7.7 V
MECHANICAL DATA 15 Dimensions in mm
b e
c
q NN
f 254 | 254.| | 13m
pat
7.6™o* A.G""“
g
3 3
w
a9
39
075 _Jlo2
18

437
August 1968



BF197

MOUNTING INSTRUCTIONS

L. Thickness of printed board: max. 1.1 mm
Hole diametey 0.77 t0 0.83 mm

2. Thickness of printed board; max. 1.7 mm
Hole diameter 1.25101.35 mm
Bore plan
o pEan
e
T a=2.491t02.59 mm
.JQ.&.J" b =5.03t05.13 mm

RATINGS (Limiting values) 1)
Voltages

Collector-base voltage (open emitter)
Collector -émitter voltage (open base)

Emitter -bage voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation
——_C!SSlpation

Total power dissipation up to Tamp = 25 oC

Temperatures
—_——eures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free ajr

é S 7208608

stg

‘Rth j-a

max. - 40
max, 25
max, 4
max, 25
max, 25
max, 250
-65 to +125
max, 125
= 0.4

v
V 2)

mA
mA

mw

oc
oc

oC/mw-

—_—
1) Limiting valyes according to the Absolute Maximum System as defined in IEC

publication 134,
2) See also page 4, .

i —

—“
BF197

CHARACTERISTICS
Base current

Ic =7mA; VCE = 10 V

Base-emitter voltage 1)

IC=7mA:VCE=IOV

Feedback capacitance at f = 10.7 MHz

IC=1mA;VCE=IOV

Transition frequency at f = 100 MHz

IC=5mA;VCE=IOV

Y parameters (common emitter)

Input conductance
Input capacitance
Feedback admittance

Phase angle oi feedback admittance

Transfer admittance
Phase angle of transfer admittance
Output conductance

Output capacitance

Maximum unilateralised power gain

2
. _ Yfe‘

G (in dB) = 10 log _'.___
UM 4giegoe

IC=7mA;VCE=10V

Ic =7 mA; VCE = 10 V (mounted according to instruction 2, see page 2)

Tamb = 25 °C unless otherwise specified

1 typ. 60 pnA
B < 185 uA
typ. 750 mV

VBE 2T 00h mV

~Cre  typ. 300 fF

fr typ. 550 MHz
f=35 45 MHz
&ie typ. 4.5 | 5.5 mo-l
Cie typ. 45 45 pF
[Yre| typ. 67 86 un-l
Pre typ. 2680 | 2680
|Yte | typ. 170 15\5 m-1
Pfe typ. 3380 | 3350
Eoe typ. 85 95 un-l1
Coe typ. 1.8 | 1.8 pF

Gum typ. 43 41 dB

1) VBE decreases by about 1.7 mV/0C with increasing temperature .

433
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BF197
800 O O O 720998 - 6
1 000 0 O 00 O O | base current versus colle
PM v T T A e ] T Ve =0v
(W) 1 <mc>“(v.- ul}owoble peak power versus time RS Tj = 250C T
TS HHAT TR T E o] RRE 30
600 Ty
T . 10 -1 ,/ P
TN FHHHF - S 211 P
- 1T d y
400 Im :250(: /// b
TR (1T / b
7
20°C 250C ! // 4
- o
. A -
200 : “ o -
7
1 -
§ - / 4
] 111
0 01
0 20 40 60 80 100 time (s) 120 0001 001 01 1 Ig(mA) 10
60 Maxi llowabl. llector-emitter volta; T | 30 N i VT 3 1209595
aximum a| e collector- er voltage (with resistance typlCQI VGIUES bqse emitter volta e ver
en base and emitter aj =2mA) versu esis- Y S
y 5::::‘:’:ap;;led. d emitter and 1C=2mA) versus the base resis e IC 4)@ T]»: ZSOC‘TI'“ IC collector current 9 US_
CER ‘ L : - b ' Veg =10V ]
(V) The same curve applies [Du—,—C—B' and;—c—g. when external capac- K (mA) b;l h.ﬁ\ ' ! | (mA) TCE -o | 1]
itances are used, . : [y (000 I ——ngp‘~ _FZS C L Q. N
- p 4 o 1 — .3'~ >CD,‘ N
T ’ - — ~>(
40 1 2 = +4 20 g
SN ‘ | - e oznA -H
Xy | A
TN \(4‘, ’A’Q s - ] ! 1 N
I 015mA AN T
1(~:'~ ﬁ » ] - j
‘ 0.1mA’ 10 T #
' EREEEsE lARAE
0.05mA K T
T
0. 0I7mA“ ‘I 7 4 —‘r—
of FEEFEATTTH e
10 100 Rg (k) 1000 0 VegW) 20 0.6 08 Vgg (V) 1
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BF197
BF197
104 7209593 1 APPLICATION INFORMATION (continued)
base current versus junction 10007 e - ! ! - 1
Ig |temperature 1T L:; TITIT - B g B video detector output voltage at f = 38.9 MHz *)
(uA) \tlypical valuesk f T [ T fr 1 - > 6 V
= o T ~ = . = .
'CE =10V Tr (MHz) R %_hN Ic=7.2mA; VgE = 16.6V Vo typ. 7.7 V
103 L 1L - .
= - Eea: SHHEE: Transducer gain at f = 36.4 MHz
~-;....._.m H1c 52'5",5 100} S B B o v ) ~ output power in load Rj,
N "fi_" ] " y Gy (in dB) = 10 log available power from source with Rg
102 it || , ,'AL%!L_:_ 1 T Ic=7.2mA; Vo = 16.6 V Gtr typ. 25.5 dB
HTH - et :!’P'.g;: 1—1 {Vee =10V L Tuning frequency for all tuned circuits is 37 MHz
Tﬁ"' 1] Tamb = 25°C
i T "“"'-ug A’“ T 10 .
10 1 E _ = 1y The output voltage Vo is defined as the voltage across the 2.7 k2 detector load
il e 10,5 ,',-l,~ I e R, for 30% synclironisation pulse compression.
il
00 Tj(°cy 160 1 10 Ic(mA) 100
APPLICATION INFORMATION
OUtPUt. stage of a television video i.f. amplifier with the BF197 transistor, followed 7209591 7209590
by a video detector circuit, 1) H} } -1g =7.2mA ~Ig=7.2mA
sync. pulse VCE =16.6V . - Vcg =16.6V
compression f= 38-9MHZ 7 distort f=38.9MH2
BF197 0A%0 o Tamb=25°C (%) Tamb=25°C
15pF  6.8pF 100pF A~ 2.2pF >N (%) see circuit on - see circuit on
iy » Vo page 6 page 6
3 100 100
R (A o e A, g & ERSS
x T 30 -3 Q== G 1] -3 [ h
e gl g |8 ST ;U_E_,-: H ST eT ;J 3 .
N
- L 200899 :’ A
-25v é 50 A 50
0
OO 5 Vo (V) 10 0 5 Vo (V) 10
1) App!ication information bulletins are available on request.
442 k - 443
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BF200

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 BF200 is primarily intended for application in a for-
ward gain controlled pre-amplifier in v.h.f. television tuners and f.m. wners,

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VCBO max,
Collector -emitter voltage (open base) VecEo  max.
Collector current (d .C.) IC, max.
Total power dissipation up to Tamb = 25 0C Pioy max.
Junction temperature Tj max.

Transition frequency

~Ig =3 mA; Veg= 10V i1 typ.
Max. unilateralised power gain
-l = 3 mA; Ve =10 V; f = 50 MHz- GUM typ.
f = 200 MHz Gum typ.
Noise figure at optimum source admittance
-Ig =2 mA; Vo = 10 V; f = 100 MHz F typ.
-Ig =3 mA; Veg = 10 V; f = 200 MHz F typ.

30
20
20
150
175

650

30
22

\Y

mA

mWwW

oC

MHz

dB
dB

dB
dB

MECHANICAL DATA
TO-72

D=shleld lead (connected to case)
Accessories available: 56246, 56263

— o
3 { Sesremronm o
E:v e ﬂf
J =
| 5,3max ‘ E;]mln
7208710

Dimensions in mm

— s I




BF200

RATINGS (Limiting values) Ly
Voltages

Collector-base voltage (open emitter)
Collector -emitter voltage (open base)
Collector-emitter voltage (Rpg <1 kQ2)

Emitter -base voltage (open collector)

Currents
Collector current (d.c.)

Collector current {peak value)

Power dissipation

Total power dissipation up to Tamb =25°C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

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

publication 134.

VeBO

Veeo
VCER
VEBO

Ic
Icm

Prot

Tstg

Rth j-a

max. 30
max. 20
max. 30
max. 3
max. 20
max. 20
max. 150
-65 to +175
max. 175
= 1

Vv

mA
mA

mw

oC
°c

oC/mwW

i

—

” BF200
CHARACTERISTICS Tamp= 25 °C unless otherwise specified =—-
Base current
—IF, = 3mA; Veg =10V In typ. 100 pA
< 200 pA
g =12 mA; Veg= 7V Ip < 2.2 mA

—_—
e

imitter -base voltage

-Ig = 3mA; V=10V -VieB typ. 0.75 V.
SIg =12 mA; Ve = 7V ~VEp < 1.0 v

e

Transition frequency

-Ig = 3mA; Ve =10V fr typ. 650 Milz

Feedback capacitance at f = 10,7 MHz

Ic= 1mA; Veg =10V ~Cre typ. 280 fF1l)

Noise figure at optimum source admittance
-Ig = 3mA; Vo= 10V; f= 50 MHz IS typ. 1.9 dB
f =200 MHz F typ. 2.7 dB
~Ig = 2mA;Veg=10V; ¢

1

100 MHz F typ. 2.0 dB

Maximum unilateralised power gain 2)

Iyfb| 2
GuUM = 7——
4 gibgob

-Ig = 3mA; Veg =10 V; f = S0 MHz Gum typ. 30 dB
f = 200 MHz Gum typ. 22 dB
-Ig = 2mA; Ve = 10 V; f = 100 MHz GuM typ. 28 dB

1) 1 fF = 1 femfofarad = 10~15 F,

2) Common base configuration, metal envelope connected to earth directly, external
lead length = 3 mm.

446
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BF200

|

~-s CHARACTERISTICS (continued)

Tamb = 250C unless otherwise specified

y parameters at f = 100 MHz (common emitter)

I =2mA; Vo =10V

Input conductance

Input capacitance

l‘eedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Output conductance

Output capacitance

y_parameters at f = 50 MHz (common base)

“Ig =3 mA; Vg =10V

Input conductance

Input susceptance

Feedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angie of transfer admittance
Output conductance

Output susceptance

Bie
Cie
| Yre|
pre
Iyfe |
P fe
8oe

COE

"8ib
~bip
1Yrb |
P rb
Iyt |
¢ fb
Zob
bob

y parameters at f = 200 MHz (common base)

-lp =3 mA; Vg =10V

Input conductance

Input susceptance

Feedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Output conductance

Output susceptance

gib
~bip
1Yrbl
¢ rb
Iyt |
P b
8ob
bob

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

typ.
typ.
yp-
typ.
typ.
typ.
typ.-
typ.

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

16
0.16
2700
56
340°
15
0.9

85
15
55
270°
85
1650
15
280

62

38
180
270°

70
145°
150
1.1

[STE

m§2~!

us-l
pF

me !
m-!
Mokl

m$ 1

us2~1
ua~l

ma !

mQ‘lv

pel

m§ !

“‘1

448
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BF200
= *,;
circles of constant noise figure
7208253 1208254
Bg -Ig=3mA Bg -Ig=2 to3mA
- - = - Veg=10v [ [ [
nrh) WVes=10V L b [ A Ves
“ £=50MHz = 100MH 7|4~
50 Tj=25°C 50 Tj=25°C
I N ] T
<] F= o R =1
- 1948 H Z t2, dB[
v N2 dBH T ) 42, 5dBH
(f NI L {+25dB ] I En «-gsgg:
o} I, = 3 dB e e e TR
RS HHEEF 3508 NEs & =44 _deE
AT 7TV L4 dB[ R Q.JdB:
Ny =ulind ~4.5dB[ | N X1V 5 _dB
N 5 dBH DLl |
P,
-50 =50
0 50 Gg(ma™) 100 0 50 Gg (mai™) 100
7208255
Bs H -Ig=3mA  [[
(mOHE veg=10V  [1]
50_23d8 £=200MHz |-
$3dsr Tj=25°C
3,548 n
- N
o\ Em- ANEEAYNES
NZe==uyg ‘\\ N
- \‘ \\ \ \
g A
AYEA
Of thet iy + =
Nz R b‘:?l_ i
' oAS Df
N AL A S
N P y
NI A ya
- 1
-50 ]
0 50 Gg (mLL™) 100
I |
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BF200 BF200
1207931 . 7207936 105° il 750
6 - p ;
- —|-—-|typical noise figure at optimum source admittance e E———
- 1y i : TIIIT ' 120° == 60°
et 1¥s optimum at: e —
F 50MHz: (7 1) m Ly . = =
(dB) 100MHz: (8- j2)m (1! TH=Tg=3mA || ]| 135 = AN 450
200MHz: (M= j3)mdL" 1= 1 Ve = 10V RREl = N
[ e H Tamb=25°C | | - ’\tlypli%vvclues
4 N B 1500 ,,3‘(\? i TCB;-25°C {\\ 300
- <, —— /= ‘amb*=
- ] ——2/~% lead length=3mm
> —
t- : 1655 %%MHZ 15°
: ] Pfb 0OMHz,
2 T S0MHz
- 180° LT Lo
100 75 50 25 0 25 50 75 100
o [¥pl  (mas)
01 10 100 £ (MH2) 1000
50 70 _gip (m£y") 90 7207933
0 T 1500 v
l ypical value 7207937 lyrpl (l-l-ﬂt-i)
! l:ll VCB =10V :
'\»@v‘- N § ([Jt:g,:) ’Frzb ;: so‘(t:h ;mm 160° il i i ““ ‘ "'l ; lg’ ”I}?f{, TTT "l ’??ﬁf 203600
7 ~ eq ngth = = S &5 ypical values
oA AMHzH \\\ \ \\§==' Veg =10V
20 N MHz 1000 g 7 1950 \\\\\\\\ \\\ %%HHQ@ 2 oso 3450
NEN 1] oAl N = amb=25°C
] 7/ J1/0[OIMHz 4 Sjy N '53(\;{ ‘\\\ \\\\\§§§§%¢ lead length=3mm //
/ )
Y 1 ’/\' » i 210 \\\ _1OOMHZ // / 330°
| : N
40 200MHz 500 P s \\\\§ %// 4
225 NN =45
SS—— Z
~bib Eyplca&) \;/alues 50MHz 2400 \\ é@)ﬁHz 300°
-1 =
(M) T 250 2550 1 oaso
5 lead length=3mm 270
0 % 100 ggp(u.05") 200
451 ”
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BF200
BF200 —
%/—7 T
APPLICATION INFORMATION
?297791_9_ ; l. R.F. Stage for v.h.f, television tuner
- colle -emitier voltage (with resistance ["]['[" N )
l’:::v:::“l]):sl:m:::li1:1?::9‘;(:([1; lé‘ = 2 mA) versus the base |- - C14C2:23pF %
resistance applied. i external capac- I 8 (SRS PPN A, RO O
40 The same curves apply 10 ———é-n— and o when ext 1 cay 0 1 .
VCER itances are used S S O O O - : -
(V) - JEONS SUN S — aerial
30 ~== o e 3000,
201
10t —
L - Resistors R} and Ry should be ¢
o 175°C input circuit ig ?.0 MHz with the }
0 Tjupto ." 10 Rg (kdu) 100 cuited. ;
. I
01 Inductors L3 and Ls to be selected for each channel.
PERFORMANCE at Tamp = 25 oC (see circuit above)
— S AVANCE
Transducer gain
G,.. = output power in load Gl,
available power from aerial - ;
-Ig =3 mA; f= 50 MHz Gir  typ. 13 4B
-IE = 3 mA; f = 200 MHz Ger  typ. 13 4B
Noise figure
= 50MHz typ. 4.9 dB
f = 200 MHz typ. 5.2 dB
Voltage standing wave ratio over the entired
gain control range, measured at the vision
carrier frequency V.S.W.R., < 4
I I 453 I
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BF200

APPLICATION INFORMATION (continued)

Signal-handling capability (see next page)

X . 3 . illll‘i;llllth'l ;;rm;s Fm‘ ‘7;(2122,_’_4__
Iu-channel cross-modulation curves of the tuner (see upper graphs); showing the modulation curves In- lhmmlun u “lehannel 8
interfering signal e.m.f. (in a 300 £ aerial) that will cause a cross-modulation r fzxsr:l(l?:,!9() '1'\‘,"""';',“‘&”"“" R I
factor of 1% (K), plotted against AGy, the reduction in transducer gain caused by " -vg :z(s“v' “ n,sa Re = 390 0
gain control. The broken lines indicate the signal level, assuming that gain control ‘:E + ffcz‘:;fuu 2 l:"ﬂ' KZ‘ v
starts when desired aerial signal reaches 2 mV. ‘i"L:)'SU uu(ull on page 9 rimb -.(25 n'(mm ¢

= N

Measuring conditions

Desired signal at vision carrier frequency and interference signal at sound carrier
frequency. Interference signal modulated with 4 kHz (modulation depth 100%).

In-band cross -modulation curves of the tuner; showing the interfering signale.m.f.
(in a 300 § aerial) that will cause a cross-modulation factor of 1% (K), plotted
against AGy, the reduction in transducer gain caused by gain control.

Measuring conditions

Desired signal at the vision carrier frequency and interference signal, 14 MHz
above the desired signal. Interference signal modulated with 4 kHz (modulation

depth 100%).

aﬁrm i

————————————————————————————————— 0 - ‘
APPLICATION INFORMATION bulletins available on request 25 AGtr (dB)-75 E
_________________________________ |
10 ;
7207923 7207922 000 1207927
TTTITTTIITITIITIT TTTITTTUTTI T 11 v In-band cross- = :
T Vg=25V K Vg =12V - Int T‘?:":'al‘;":llcm'ves ll"o:’:'dl ‘;;"95 3
Rut R = 1800 §2 H Re 4 R = 390 9 : R v :l ||“!l curves T T 4;
20 Tfmb =35 oc ] 20p TﬂEmb 55 oc [ (m¥) 55;}2% \3390 “ R;YS+-R'C2 on 0 !
lead length = 3 H lead length = 3 t4 i . ; o 3
AGtr - seee alsog::ircul:l?page o AGtr s‘:e alsoé'::ircuun:(npage s[] ‘ ";fm‘; 1:(;;0%!00 9] l;[‘:/i :R?g Ym()() o
(dB) 1 (dB) : ] 1000 8ee also circuit on page 9 7amh 2" oC
oFE 0 - K=1%% z
o T = =
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S AT v [
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Y . 100 l
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1
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-60 ~60, H , 0 -25 AG =
0 5 10 -Ig (MA)15 0 5 10-Lg (mAN5 : tr (dB) =75
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BF200

APPLICATION INFORMATION (COI‘ltiI}LlCd)
curves of constant gain reduction

7208251
2O NI 1 typical values piprpierdd
o N A HHEH T L =50MHz
e O A 7 soc HE
(A T 2 - ‘|see also circuit[]
4 TN 1 at page 9
is Ll U‘J% AGtr =
™ o) L Ll =60aB (] ]
Lo NP =304
P G‘Q > ”7“ 1] _zoc?
10 EERRSZaSNT =04
I T ~5dB
] o I/ /;’/ ?‘.TF [ § L] Hi
oA L L A TR e 0dBIT{]
sunn/ g R afbrantt cgaillE i inunzzan 0.3dB
A z g8s
5 y Paeca =
/lf’ﬁ’f"f”"—r OdlBr
V. . ‘ ] l
H / NITTLLI 11 L -1d8
L -5dB

(@]
(=]

0 5 10 15 20 25 Vee(V) 3

7208252

— =

BF200

APPLICATION INF ORMATION (conti nued)

2. F.M. tuner with a BF200 in the pre-amplifier stage.

33pF 470p)
1|

Coil data:

L1 = 4 turns enamelled Cu wire (1 mm)
Qo =200; Q =50

L2 = 22 wrns closely wound enamelled Cu wire (0.2 mm); int. diam. 4 mm; Qg = 150

L3 = 4 turns enamelled Cu wire (1 mm); int, diam. 8 mm; winding pitch 2 mm; air;
mixer base tap 3/4 turns from earth-side; Qg = 200; QL =100

; int. aiam. 8 mm;windingpitch2mm;air;

Ri=500

— L4 = 4.5 turns enamelled Cu wire (1 mm);int. diam. 8 mm;winding pitch 2 mm; air;
20 NFHH typical values [ oscillator collector tap 3.5 turns from earth-side; Qg = 200
I H = 200MHz L5 = 11 wrns enamelled Cu wire (0.2 mm ); winding pitch 0.4 mm; Qp = 150
¢ 2 Tamb = 25°C j )
(mA) © Gmbl_ ircuit Coil former AP3016/02 Ferroxcube core 3122 104 93041
K H-{see also circ Can AP3015/02 Ferroxcube frame AP3014/02
2 lat page 9
,.\.;\ ; | N% ] » P :
M ~
oot e 86y
R LLH 4048
10 S T H L 3045
LT L 2048
H AR 10dB
AL Lo 3B an
sgessesntesa Hods
HH oiafant nstinezznes 0.3dB
5 /I' | —-’ == - T E {ll
Y4 aeat H 0dBf
; 17
H T T A1d8
g -5dB
00 5 10 15 20 25 Veg(V) 30
| ' , 457 [
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BF200

APPLICATION INFORMATION (continued)
— IC

g = ; f = 98 MHz (oscillator fre-
Typical performance of the . m.tuner at Tamh = 25 °C; f
y

quency lower than tuning frequency)

F
Noise figure output power in load " Gyp
Transducer gain G = = available power from source
Image rejection ) - . . = 50 Q)
Double beat suppression (Vg _ 11“1]/,. Z;]r‘lff, RRS = 50 )
Repeat spot suppression (Vg = 1 uV; en oy Afyge

Oscillator frequency variation at’AV s
Signal handling for Af . = 20 kHz {emf; Rq

Double beat suppression

Repeat spot suppression

4.5 dB
33 dB

65 dB

85 dB

87 dB
<20 kHz
> 1 V

’ 7208297
7208296 90
90 -
(dB)
e — 80 —
80 o =
Qe |
Sh 70
70 ~y
0 00 60 10 00
Vg(emf ;Rg= 50.0.)pV Vg (emf;Rg

Spurious response suppression

djusted to f = 98 MHz. - ' . -0,
;l;?:fe:c; level of wanted source signal: 8 uV (emf; Rg = 5 )

7208296

0 -4

20f ]

sof 1

(dB)G ; l ]
Bo(;' T R Jtoo' ot

f(MHz)

HIGH FREQUENCY PACKAGE

The high frequency package 40820 containg three silicon transistors selecteq
from the BF194 ang BF195 products,

The BF194B ig intended for use ag mixer-oscillator transistor,

the BF195C for controlled first i.f, transistor,

the BF195D for second i.f. transistor,

The low hpg spread of the transistors makes it possible to a

on supply voltage, even at low battery voltages,
The transistors have a plastic envelope with stiff, self-
for use with standard printed wiring-boards .

QUICK REFERENCE DATA

B

ase current BFI94B 1y st 9 ,a

In =1 ma; Veg =10V BF195C Ip 9to 14 uA

BFI195D Iy 14 to 26 pA

Conversion noise figure of mixer BF194p

Ic SlmA; Veg =10 v

Gs = 1.0 mQ~1; =1 Muy Fe typ. 2 gB

FOR THE DATA OF THE INDIVIDUAL TRANSISTORS PLEASE
REFER TO THE DATA SHEETS OF THE BF194 AND THE BF195

| ||

June 1968
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40820 ’ ’ 40822
[ —— - ==y — T
- .» CHARACTERISTICS
y parameters (common emitter)
Ig = 1 mA; Vi =10V (lead length = 3 mm) £ = 10.7 MHz f=0.45MHz PACKAGE FOR COLOUR DIFFERENCE AMPLIFIERS
Input conductance BF194B : gie < 0.5 0.4 mo}
BF195C : Bie < 0.64 0.54 mQ'}
BF195D : ; . . - .
—_— Bie < 0.95 0.85 mg The package 40822 consists of three n-p-n silicon planar transistors BF179A;
Output conductance BF194B : g typ. 10 6.5 uQ:i 8[7179B‘ and BFI‘79C, intended for application in colour difference amplifiers of
—_— oe < 13.5 11.5 u tcelevision reccivers.
BF195C : typ. 6.5 4 porl b The BF179A is meant for the G-Y amplifier,
il Boe . 9.5 7 ua’! the BFL179B for the R-Y amplifier and
typ. 4 2 un-l the BF179C for the B-Y amplifier.
I'l : 3 -
BL19SD Boe - 9.5 7 u@!
QUICK REFERENCE DATA
G-Y R-Y B-Y
amplifier [ amplifier | amplifier
Pcak-peak output voltage 100 170 200 \Y
Bandwidth (3 dB) 1 1 1 MHz
Transient response
rise time 300 ns
fall time 300 ns
overshoot <5 %
MECHANICAL DATA Dimensions in mm
TO-5 ‘
Collector connected to case
3
£
@
pet
S
; 1
€
0
@
'
Gsmux 381mln
. . * 7708682
Accessories available: 56218; 56245; 56265
MOUNTING METHODS see page 5
':‘g
I 2 | || “ |
Tuna 10AR January 1968
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4082 | 40822

APPLICATION INFORMATION

Application as colour difference amplifier

The circuit below is able to drive shadow mask colour picture tubes with screen
sizes up 10 25" DATA OF THE INDIVIDUAL TRANSISTORS
v B-Y 200Vpp r G-Y 100Vpp " +23§V R-Y 170Vpp
“’IPL_,-" RATINGS (Limiting values) 1)
Voltages BF179A |BE1798| BF179C |
22nF Collector-base voltage (open emitter)  Vopo max, 160 220 250 v 2) - :
Collector-emitter voltage (Rgp < 1 k$2) Vg max. 160 220 250 v 2) -— L
— 58 Emitter-base voltage (open collector) VEpo max. 5 5 5 Vv
Currents
. Collector current (d.c.) Io max. 50 mA
demod.
Collector current (peak value) Iem max. 50 mA

1
: Power dissipation i
el veoslpation
i
|

7 Total power dissipation up to Tyyp = 130 0C Prot max. 1.7 W
= = = i Temperatures
Performance up to Tymp = 55 °C G-Y R-Y B-Y : Storage temperature Tstg -55to+175 ©°C
amplifier | amplifier | amplifier ‘ Junction temperature Tj max. 200 °cC
Gain 30 50
, THERMAL RESISTANCE
Peak-peak output voltage 100 170 200 V i
P p g f From junction to ambient in free air Rep - = 220 O°C/wW
Bandwidth (3 dB) 1 1 1 MHz 1) j From functi . j-a |
junction to mounting base Reh j-mb = 40 oc/w 3) !
T ient 1 % I _ - |
ransient response ) : From junction to case Rek = or/w 3 {
rise time 300 ns ! th j-c ~ 45  OC/W 9) -— !
fall time 300 ns
overshoot <5 %
NOTE ,
In order not to exceedthe junction temperature rating, the thermal resistance
from junction to ambient should have the following values: i
G-Y output stage: Rep j-a  — 220 °C/W |
R-Y output stage: R j-a — 110 OoC/W 2)
B-Y output stage: Rep j- —> 85 °C/W 2
utput stage: Kth j-a /W %) by Limiting values according to the Absolute Maximum System as defined in IEC
T) With a total load capacitance < 30 pF, including the capacitance due tothe publication 134,
heatsink. 2) During switching on, a supply voltage of 1.2 times the rated VCER value is per- «—

mitted.
The current must be limited so that maximum dissipation and maximum junction
temperature are not exceeded.(see page 6)

3) See also pages 5 and 6.

2) To ensure the above mentioned performance for bandwidth and transient res-
ponse, the contribution of the heatsink to the total output capacitance of the

device should not exceed 4 pF.

465 ||
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40822

DATA OF THE INDIVIDUAL TRANSISTORS

CHARACTFRISTICS Tj = 250C unless otherwise specified

— Collector cut-olf current BEI79A; Vor = 160 Vo 1GkR <1 mA

10k, BEI79B; VR =220V Igpp <1 mA
BEF179C; Ve = 250V ICIIR <1 mA
Ty=200°C BF179A; Vg =160V Igpp <2 mA

BFF1798; Vg =225V
BFI179C; Vg =260 V-

ICER <3 mA
IcER <4 mA

Base current

typ. 0.45 A
IC = 20 mA; V(;H =15V IB <YP 1.0 :E/\
Base -emitter voltage 1)
typ. 0.75
1o = 20 mA; Vo = 15 V VoE e By

High frequency knee voltage at Ty = 150 oC

Ies = 20 mA VeEK Lyp. 15 Vv

The high frequency knee voltage of a transistor is that value of the collector -
emitter voltage at which the small signal gain, measured in a practical cir-
cuit, has dropped to 80, of the gain at VCE = 50 V. A further decrease of the
collector-emitter voltage results in a rapid increase of the distortion of the

signal.

static knee
voltage

G 1 F0M2) 10 0 Veer 50 VeE(V)
120827)
—  Fecdback capacitance
= Vg = L= typ. 1.8 pF
[o=10mA; Ve = 20 V; £ = 0.5 Miz Cre 2 3.5 pr
Feedback time constant
. . _ e - typ. 20 ps
-l =10 mA; Vg = 15 V; = 10 MHz hh'Che < 100 ps
Transition frequency
Ic=10mA; Ve = 15V fT typ. 120 Milz

J)VBE decreascs by about 1,6 mV/0C with increasing temperature.

| MOUNTING METHODS

i L. Transistor mounted with cooling fin 56265 on a heatsink
R[h j=a = R[l] j-c + Rep c-a. Ry c-a includes the

Heatsink material:
i 1.5 mm aluminium, blackened

=== =]

7208287
Lo
an

100,

contact thermal pe

40822

—— T

DATA OF THE INDIVIDUAL TRANSISTORS

Ry joe =15 0/ w)
sistance

7208284
e

Rth c-a

’ N

(°c/w)

50, !:

Torque on nut (for good heat transfer):

10 20 '30
Alem?) one side

B e

o]
]

hole
75 to 77mm

7208208

S emkg

H [

Tanuarv 1968
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40822 ’ 40822

DATA OF THE INDIVIDUAL TRANSISTORS ! THIHEFTITITT 7208203 60 —
FING MET ontinucd } L mou@y“}pr”fﬂ 1 T e = BT HA T
MOUNTING METHODS (continucd) 4 o 2 such that Rn jl%ﬂ=ﬁ&izjlw Ic e Tj=25°C ':]-vi T
s 2. Transistor mounted divectly on a heatsink (Ry)y j-mb 7 40 OC/W) . tot| 11 _mOL’J‘nted with heatsink (mA) AT LT ETT L typ
Rip mb-h= 3 OC/W ; (W) gt SA“.CV thﬂt Rth j-a =85°C/W _";Ejff o ‘ f T
clamping washer of insulatin A | 5 TN 1T 1 11 A e S S - Aif‘_: ]
n}uteprla? frosr: ﬂccfelsor; 5%2918 [‘ /_1‘ B I u ]_l: 111 40 - —1— b f l_ - }
S a | NN T e
i 1T -1 A -t}
l 1\1/ - l i ] ‘"—* ! .y NN -
be 55mm 7208775 H /5 JHEQ T B T ‘\F —:t*—l :j ‘:;:_.
e NN SRR rrr i» |
: TS AN £ HH 20 T SNAme
Diameter A: 2.8 mm , 05 h\O\\e;b HH __M:t;_'“ T_':L H
oo ming 7.0 mm T ) A L NinnNN
Diameter B: max. 7.7 mm aunenN M 0/1/ (11 EEENENE
Recommended bore plan ; H “i HH T VAREEENE
Fasten with M2. 6 bolts ‘ 00 100 ]200 h“300 ot L h_‘ : % - L [
| S ; Tamb°C) 0 05 Vge(V) 1
maximum allowable peak power dissipation versus duration
7208758 7208759
In free air mounted with heatsink g 60 207339
such that Rip j-q=85°C/W : typlcal values 1] hrg E ET. —255¢C 120733
4 4 Ic Tj =25°C - - ] VJE: 15y
PM PM ; (mA) : —1Ig=13mA 80 - _—:
(w) (w) T T L11.2] nun HHH T
— |
T ] A1 1.1 g HHH
: ; e rase Q. o2 s et o= s asasiy i
v = sap= = 0.9
H 5560 g /. - ‘0’_;9 e
2 2 ] u ] - 0.74 u ] i
f; N 06| 40
+ | 200 05 HPH o
:mb§ (1 1 » ] Py
9% 0.4 n i
1 '5” ¥ 1 —— i
i : T 0.3 20 iE
< T T i
1 0.2 1] i
1T -
x 0.1' | ua 13
% 50 100 150 % 50 100 150 : 0 HHH HH
duration(s) duration (s) . 0 10 Vee(V) 20 Oo 0 2o
: om
468 '
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40822 f
- |
!
) 7207335 7207336 ;
Is 1T T T Vee = VAT T ‘;
(mA) 1 (M';Sg) LTy =25°C) jiss ;
ar TTc=20mA T :
: V=15V f
15 H 150 - i
1 }
VHHEHEE 100 :
0.5 - ] N 50
] typH 1
0 0 ,
=100 0 100 T}(°C) 200 0 20 40 Ic(mA)60 ;
7208276 5
7207341 :
~Cre Vcg =20V "bb Cbic TV 5
ca= ;
(pF) f;stHz (ps) £ = 10MHz !
20 : =25°C 200 Tj = 25°C
typ FH
15 e 150 i :
— I
10 100
7
g ')
5 50
0 oth
0 20 40 I¢ (mA)60 0 20 40 —Ig(mA)60
i
470 ]
]
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’,r-/"’:: T T e

COOLING FIN

MECHANICAL DATA

56200

Dimensions in mm

75
i )
54 : =
. Fin material: brass, nickel plated
THERMAL RESISTANCE
From case to ambient with cooling fin anly Rip ¢-a 100 oC/wW
with heatsink see graph
B h 7209166
the-alysmm At;blackened
_(°C/W) :
100
50
0
0 20 Alem?)40
one side
MOUNTING INSTRUCTIONS
i i M3 bolt
< } ‘s washer
cooling fin
1 SIPELBITANLIAAENI N A A AN CIRORNAY heatsink
i haaaad lock washer
j T2om208 an nut
| Torque on nut for good heat transfer: 5 cm kg
473 ||
May 1968
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=3

56201a ‘,
56202b i
—
5620la MICA WASHER AND 2 INSULATING BUSHES
MECHANICAL DATA Dimensiona in min
43 :
30, :
-
N
Co :
3 _Q}__.._, ..... ﬁ - _!2[3
o .. |
= N O
- | ]
jostis ' ?
THERMAL RESISTANCE ‘
From mounting base to heataink Rth mb-h = 1.0 oC/W
56201b LEAD WASHER
MECHANICAL DATA Dimensiona in mm
ag i
30)
| \\ |
g é}___ _L,A_. _). w| gl
” 474 H =
May 19568

56201e

MOUMTING ACCESSORIES

56201e consists of 56201a and 56201

THERMAL RESISTANCE

I'rom mounting base to heatsink

with mica washer and lead washer Rth mb-h = 0.75 oC/w

TEMPERATYRE

Maximum allowabie temperaiure

Tmax 150 ©°C

MOUNTING INSTRUCTIONS

nut an o« aut
lock washar et e
solduring tag wesmrmms

lock washgr

= lend wosher

mica wessher

e
holes max&mm p——
ESSTESWINSER TSNS heatsink

Insulating bugh

L L1
ﬂ; ;[E] 3 et

Toxque on nut for good heat transfer: 5 cm kg

Mav 1948 | | 475 l I
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MICA WASHER AND 2 INSULATING BUSHES : COOLING FIN
‘ MECIHANICAIL DATA Dimensions in mm
MECHANICAL DATA Dimensions in mm ’ 75
i
|
S 7 S i @
23 i . !
1l | © ﬂa
38 |.3.~L1 84 _ 132
91 Mﬂ ! g
:‘1 1208028 o C_B ) ®
75 w0 ; e
T Tioena
i 155
20
Fin material: aluminium, blackened
THERMAIL RESISTANCE
From mounting base to heatsink Rth mb-h = 1.5 °C/W THERMAL RESISTANCE
. From case to ambient with cooling fin only R = 60 oC/w
0 th c- g
TEMPERATURE * with heatsink e see graph
Maximum allowable temperature Tmax = 150 o©C
MOUNTING INSTRUCTIONS
R 7208167
nut @ = out othc-a 15mm AL; blackened
lock washer L <o lock washer ( CIW)
soldering tag ermocmm— 100
50
mica washer N
holes max4mm -—— — .
S ESSYASSSSCESSSY heatsink
g & insulating bush
0
L[l ﬂ Ha belt 0 20 Alcm?2)40
one side
Torque on nut for good heat transfer: 5 cmkg MOUNTING INSTRUCTIONS
Torque on M3 bolts for good heat transfer: 5 cm kg
i

H 476 l. May 1968 . Mav 1968 ” 477 ”




COOLING FIN

ritCHANICAL DATA Dimensgiots in nm

5.65 I
I o

‘ TEEAY
l«3—3-! Fin material: brass, nickel plated

THERMAL RESISTANCE

From case to ambient with cooling fin only Rep c-a = 102 OC/W
with heatsink see graph
o 1209168
0%‘/‘\;;;1 15mm Al;blackened Ry values apply to each transistor, provided the
( 100 B two transistors have been mounted so that the
heat flow from each is equal.
(Y
50
0
0 20 Alem?)40
one side
MOUNTING INSTRUCTIONS C["l:l 3 bott
ncam washar
caoling fin
TARTIRMHATAAAVAVKRINAIALY 8 (VAU M AOAN WS heatsink
e —— . lock washar
7700308 [m nut

Torque on nut for good heat transfer: 5 cmkg

” 478 “ Mav 1968

——
COOLING FIN
MECHANICAL DATA
> Dimenstons n mm
(3
s | s ]
(1]
i Fin materlal; brass, nickel plated
THERMAL RESISTANCE
From case to ambient with cooling fin only Rep
! ) “the-a F
L.
May 1968 ” 47 - ”




HG210

COOLING FIN

ROV TANICAL DATA Dimensions in mun

56218

MOUNTING ACCESSORIES

L g

sy
75

]

3'1] R

75

THERMAL RESISTANCE

Fin material: brass, nickel plated

From case to ambient with cooling fin only Ripca = 95 oC/W
with heatsink see graph
Rin 7209169
“thc-al15mm Al;blackened
(°C/W) T
100
b}
N
50
0
0 20 Alcm?)4a0

one side

MECHANICAL DATA

‘ 20

Dimensions in mm

106__ 106

155

top clamping washer
of insulating material

bottom clamping washer
material: brass, tin

plated

THERMAL RESISTANCE

From mounting base to heatsink non insulated mounting
insulated mounting

TEMPERATURE
Maximum allowable temperature
MOUNTING INSTRUCTIONS

< ad

°

m

nut

top clamping washer

27

]

Viowe

mylar washer

Rthmb-h = 1 ©OC/W
Rth mb-h = 6 OC/W
Tmax = 100 ©oC

R

N I M3 bolt @ [ e} bottom clamping washer
MOUNTING INSTRUCTIONS mylar washer
ESSYTEY ST IS heatsink
washer = hale min].5mm
cooling fin max.2.7mm
M26 bolt
ANAASANANATANAARLARN LAY 2 ANRRANARRNRRAAARAARANRAN heatsink yonn ﬂ ﬂ
o——a lock washer
1209209 (ID nut
Non insulated mounting; without items 2 and 3, (Note: item 1 must than be mounted
Torque on nut for good heat transfer: 5 cmkg up -side down)
480 481 ||
Mav 1968 Marsr 1QAR
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56265

———

56226

COOLING FIN

MECHANICAL DATA
25

7

82

4
-+

STARY

Dimenslons in mm MECHANICAL DATA

565

ik

28

COOLING FIN

Dimenstons in mm

o ——

12,5 75
5 Fin materlal: aluminium, blackened
THERMAL RESISTANCE 12
From case to ambient with cooling fin only Rih ¢-a = 80 OC/W -
with heatsink see graph THERMAL RESISTANCE

Fiewal ;
Fin material: brass, nickel plated !

R 7209172 From case to ambient with cooling fin only Rthc-a = 100 oC/w
(otchltx)a 1.5mm AL;blackened with heatsink see graph
100
R 7209170 |
(°tChl“;;)q 15mm Al;blackened Ry values apply to each transistor, provided the
50 100 two transistors have been mounted so that the heat 3
A flow from each is equal. €
0
0 20 Atem?)40 50
one side
MOUNTING INSTRUCTIONS Y
0 20 Alecm?)40
a) 0 M3 bolt one side
= - e MOUNTING INSTRUCTIONS :ﬁj
-n ) ‘ » M3 bott
cooling fin " Say— :!" washer
o hole 75 to 2.7mm ) cooling tin
SSSTESTHIT heatsink SRAMETUARLIAABARIRNRAS AN B AUAAMUAMRALML IR heatsink
; L] loc: washer b aand lock washer
oMW [« =] nu 08200
ao nut
Torque on nut for good heat transfer: 5 cmkg Torque on nut for good heat transfer: 5 cmkg
482 '
May 1968 , 23 Mow 1 0AR 483 l




56227

COOLING FIN

MECHANICAL DATA

00T ‘_-G__J .

THERMAL RESISTANCE

From case to ambient with cooling fin only
with heatsink

R 7209171

thc-al15mm AL; blackened
(°C/W)
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one side

MOUNTING INSTRUCTIONS
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Torque on nut for good heat transfer: 5 cmkg

Dimensions in mm

Fin material: brass, nickel plated

= 100 °C/W
see graph

M3 bolt

washer
cooling fin

heatsink
lock washer

nut

MOUNTING ACCESSORIES

MECHANICAL DATA
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mica washer insulating ring

THERMAL RESISTANCE

| From mounting base to heatsink

(with mica washer)

: TEMPERATURE

Maximum allowable temperature

MOUNTING INSTRUGTIONS
10 -32UNF
S——e— mica washer
heatsink

— -~ hole max.8 mm
= insulating ring

plain washer
nms (T nut (10~32UNF)

Notes:

Dimensions in mm

plain washer
material: brass, nickel

plated
H
Rth mb-h = 1.7 oc/w
Timax 125 oC ;

When using a tag for electrical contact insert tag between nut and plain

washer or replace plain washer by tag.
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COOLING FIN -
]
MECHANICAL DATA Dimensions in mm
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m Fin material: copper, tin plated
THERMAL RESISTANCE
From case to ambient ‘ Rihc-a = 100 ©°C/wW f
|
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SEZIONE ELCOMA
Reparto Nicroelettronica

Elenco delle documentazioni contenenti i dati tecnici dei SEMI-

CONDUTTORI

173 - Fquivalenze semiconduttori professionali

204 - Diodi di potenza a valanga controllata

227 - Diodi di potenza

228 - Semiconduttori per microonde

229 - Elementi fotosensibili a semiconduttore

236 - Transistori al germanio

255 - Accessori per semiconduttori professionali.

266 - Diodi al germanio

270 - Equivalenze semicornduttori per radio e TV

280 - Transistori al silicio per cormmutazione e impieghi
generali

281 - Transistori al silicio per telecomunicazioni

285 - Diodi Zener

285 - Diodi controllati al silicio e diac

296 - Diodi al silicio per correnti deboli

297 - Thyristor a valanga controllata

Sla - Transistori al germanio e al silicio per radioc e TV
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