SILICON PLANAR NPN

BG 107
BG 108
BC 109

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

The BC 107, BC 108 and BC 109 are silicon planar epitaxial NPN transistors in TO-18
metal case. They are suitable for use in driver stages, iow noise inpm stages and
signal processing circuits of television recaivers.,
The complementary PNP types are respectively the BC 177, BC 178 and BC 179.

ABSOLUTE MAXIMUM RATINGS

BC 107/|8C 108 |BC 109

Veso Collector-base voltage (I = 0) S0V | 30V | 30V
Veeo Collector-emitter voltage (I3 = 0) 45V { 20V | 20V
Veso Emitter-base voltage (I = 0) 6V | 5V 5V
le Collector current 100 mA
Piot Total power dissipation at T, , =25°C 03w
at T, =25°C 0.75W
Tog Storage temperature -55t0 175°C
T Junction temperature 175°C
MECHANICAL DATA Dimensions in mm
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BG 107
BC 108
BC 109

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case

max
max

200
500

°C/wW
°C/W

Thermal resistance. junction-ambient

ELECTRICAL CHARACTERISTICS (T,,, =25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
lcao Collector cutoft
current (I = 0) for BC 107
Vg =40V 15| nA
Ves =40V T, ., =150°C 15 A
for BC 108 - BC 109
Vg =20V 15] nA
Veg =20V T, = 150°C 15§ pA
V (er)ceo Collector-base
breakdown voltage
(lg = 0) Ic =10pA
for BC 107 | 50 v
for BC108 | 30 v
, for BC109 | 30 Vv
V(ericeo" Collector-emitter
breakdown voltage
(Ig = 0) lc =10mA
for BC 107 | 45 v
for BC 108 | 20 v
for BC109 | 20 Vv
Vierjeso EMitter-base '
breakdown voltage
(lc = 0) le = 10pA
for BC 107 6 v
for BC108 | ‘5 v
for BC 109 5 V'
Vegsarye Collector-emitter
saluration voltage lc =10mA |3 =05mA 70 250 mV
lc =100mA Iz =5mA 200 600 mV
Vae' Base-emitter voltage lc. =2mA V=5V  |550 650 700]mV
' : le =10mA V=5V 700 770 mV
Vg (saye Base-emitter g )
saturation voltage e =10mA | =05mA 750° mv
le =100mA Iy =5mA 900 mVv




BG 107
BG 108"
BC 109

ELECTRICAL CHARACTERISTICS (continued)

Parameler Test conditions Min. Typ. Max. | Unit
Nee’ DC current gain le =2mA Vg =5V
for BC 107 110 230 450| —
for BC 107 Gr. Aj110 180 220| —
for BC 107 Gr. B{200 290 450| —
for BC 108 - {110 350 800| —
for BC 108 Gr. Aj110 180 220] —
for BC108 Gr. B|200 290 450| —
for BC 108 Gr. C|420 520 800 —
for BC 109 200 350 800} —
for BC109 Gr. B|200 290 450) —
for BC109 Gr. C|420 520 800 —
e =10pA V=5V
‘or BC 107 120 —_—
for BC 107 Gr. A 90 -
for BC107 Gr. B 40 150
for BC 108 120 —_—
for BC108 Gr. A 90 -_—
for BC108 Gr. B} 40 150 —
for BC108 Gr. C[100 270 —
for BC 109 70 210 —
for BC109 Gr. B] 40 150 —
for BC109 Gr. C|100 270 —
he, Small signai
current gain le =2mA V=5V
f =1kHz
for BC 107 250 —_—
for BC107 Gr. A 190 —_
for BC107 Gr. B 300 _
for BC 108 370 —
for BC108 Gr. A 190 —
for BC 108 Gr. B 300 et
for BC 108 Gr. C 500 -_
for BC 109 370
for BC109 Gr. B 300 -
for BC109 Gr. C 550 -
lc =10mMA Vi =10V
f = 100MHz 2 -
Cecap  Collector-base
capacitance e =20 Vg =10V
f =1MHz 4 6| pF

° Pulsed: pulse duration = 300 us, duty factor = 19,




BG 107
BG 108
BC 109

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
Cepo  Emitter-base
capacitance le =0 Vg = 05V
, =1 MHz 11.5 pF
NF  Noise figure e =02mA Vg =5V
R, =2 k2 f- =1kHz
B =200Hz
for BC 107 2 10|dB
for BC 108 2 10(dB
for BC 109 15 4})dB
lc =02mA V=5V
R, = 2kQ
t =10Hzto 10 kHz
B =157 kHz
for BC 109 15 4}dB
h; Input impedance le =2mA Vg =5V
f =1kHz
for BC 107 4 k2
for BC107 Gr. A 3 k2
for BC107 Gr. B 4.8 k2
for BC 108 5.5 k2
for BC 108 Gr. A’ 3 k£l
for BC108 Gr. B 48 K
for BC 108 Gr. C 7 kQ
for BC 109 55 k2
for BC109 Gr. B 48 k2
for BC109 Gr. C 7 k2
h,. Reverse voltage ratio lc =2mA - Ve =5V
f = 1kHz :
for BC 107 2.2x 10+
for BC 107 Gr. A 1.7 x 10 —
for BC107 Gr. B} 2.7x 10+
for BC 108 3.1 x 104 —
for BC108 Gr. A 1.7 x 10+ -
for BC108 Gr. B 2.7 x 10+ —_
for BC108 Gr. C 38x10* -
for BC 109 3.1x 10+ —
for BC109 Gr. B 2.7 x10 -
for BC 109 Gr. C 3.8x10 -




BG 107
BC 108
BC 109

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hee Output admittance lc =2mA Vg =5V
f . = 1kHz
for BC 107 20 S
for BC107 Gr. A 13 1S
for BC107 Gr. B 26 1s
for BC 108 30 us
for BC 108 Gr. A 13 us
for BC 108 Gr. B 26 s
for BC 108 Gr. C 34 113
for BC 109 30 us ,
for BC 109 Gr. B 2% —fps| 3 K
for BC109 Gr. C 34 us
Typical output characteristics Typical output characte:istics
(for BC 107 anly) (for BC 108 only)
Ie — is g0z} k e —— 08022
{mA) 0;35 mA: (mA) lo.zs' mA
Fl
80 0.30 mA 80 0.24 mA
1 i . T
0.25 mA ‘ 0.20 mA
60 ] 60 T
7’-2"’ A 0.16 mA
e
40 0.15 ""A 40 0.12’mA
1 )
010 mA —{0.08 mA
2 0.05 mA 20 0,04 mA
| . . 1
1
- la=0 =0
(] 8 0 HE [

0 4 8 12 16 v 0 4 8 12 16 Ve



BC 107
BG 108
BC 109

Typical output characteristics ’ DC transconductance
(for BC 109 only)
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BG 107
BC 108
BC 109

Collector-b\ase capacitance Transition frequency
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BGC 107
BG 108
BC 109

Noise figure (for BC 109 only) ' Power rating chart
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‘BG 177
BC 178
SILICON PLANAR PNP ‘BC 179

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

The BC 177, BC 178 and BC 179 are silicon planar epitaxial PNP transistors in
TO-18 metal case. They are suitable for use in driver audio stages, low noise input
audio stages and as low power, high gain general purpose transistors. The comple-
mentary NPN types are respectively the BC 107, BC 108, BC 109.

ABSOLUTE MAXIMUM RATINGS BC 177|Bc 178|BC 179
Veso Collector-base voltage (I = 0) ' =50 Vi-30V|-25vV
— Vs Collector-emitter voitage (Vg = 0) -45 V[-25 V 420 v
Veeo Collector-emitter voltage (I3 = 0) -45 V| -25 V|-20 V
Veso Emitter-base voltage (I. = 0) T sv o
= len Emitter peak current 200 mA
le Collector current -100 mA
- lem Coliector peak current -200 mA
Pror Total power dissipation at T, , = 25°C 300 mw
at T, =115°C 300 mw
stg Storage temperature -65 to 175°C
' T] Junction temperature 175°C

MECHANICAL DATA Dimensions in mm

5.3max 127m™n
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'BG 177
‘BG 178
BC 179

THERMAL DATA

Rth j—case
Rth j=smb

Thermal resistanco junction-case
Thermal resistance junction-ambient

200
500

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T,mo = 25°C unless otherwise specified)

Parameler Test conditions Min. Typ. Max. | Unit
lces Coliector cutoff
current (Vge = 0) Vee = =20V =1 -100| nA
V(er) ceo Collector-emitter
breakdown voltage
(lﬂ = 0) lc = -2 mA
. forBC 177 | -45 v
forBC 178 | -25 v
forBC179 | -20 v
V(sr) ces Collector-emitter
breakdown voltage
(Vge = 0) lc =-10pA
forBC 177 | -50 v
forBC 178 | -30 v
forBC 179 | -25 v
V(ar) eso Emitter-base
breakdown voltage .
(lc =0) lg =-10pA -5 v
Ve sany Collector-emitter
saturation voitage le =-10mA
lg =-0.5mA -75 =250 |mV
lc =-100mA
lg =-5mA -200 mV
Vae Base-emitter voltage le =-2mA Vg =-5V | -600-640 -750|mV
Vge (sa) Base-emitter :
saturation voltage lc =-10mA
lg =-05mA -720 mV
le ==-100mA
IB = '5 mA -360 "f mV
hee DC current gain le =-10pA Vg =-5V 30 —




BG 177
BC 178
BC 179

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee Small signal
current gain le =-2mA Vg =-5V
f = 1kHz
forBC 177 Gr. 6 75 150 —
forBC177Gr.A | 125 260f —
for BC 178 Gr. 6 75 150 —
forBC178 Gr.A | 125 260} —
forBC178 Gr. B | 240 5001 —
forBC179Gr. A. | 125 260 —
forBC179Gr.B | 240 500| —
tr Transition frequency le =-10mA Vg =-5V 200 MHz
Ceao  Collector-base
capacitance le =0 Veg = =10V 55 pF
NF Noise figure le =-02mA Vi =-5V
F{g =2kl t =1kHz
B =200Hz
for BC 177 2 10| dB
for BC 178 2 10| dB
for BC 179 1.2 4] dB
h.. Input impedance le. =-2mA Vge=-5V
f = 1kHz
for BC177 Gr. 6 1.5 kQ
forBC177 Gr. A 2.7 k2
for BC 178 Gr. 6 1.5 kQ
for BC178 Gr. A 27 kQ-
forBC'178 Gr. B 5.2 kQ
for BC179 Gr. A 27 kQ2
for BC 179 Gr. B 5.2 kQ2
h,, Reverse voltage ratio le =-2mA Vg =-5V
f =1kHz
for BC177 Gr. 6 1.8x 104 —
forBC177Gr. A 27 x 104 _
for BC178 Gr. 6 1.8x 104 —
for BC 178 Gr. A 27 x104 —_
forBC 178 Gr. B 4.5x 104 —
forBC179Gr. A 2.7 x104 —_
for BC179 Gr. B 45x 104 —_




BG 177
BG 178
BG 179

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee Output admittance lc =-2mA Vg=-5V
f. =1kHz
forBC 177 Gr. 6 20 uS
forBC177Gr. A 25 usS
forBC 178 Gr. 6 20 (153
forBC 178 Gr. A 25 us
forBC178 Gr.B 35 uS
forBC179 Gr. A 25 uS
for BC179 Gr. B . 35 1N
Typical output characteristics Typical output characteristics
(for BC 177 only) (for BC 178 only)
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‘BC 177
BG 178
BC 179

Typical output characteristics

Typical output characteristics
(for BC 179 only) (for BC 177 only)
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Typical output characteristics Typical output characteristics
(for BC 178 only) (for BC 179 only)
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BGC 177
BG 178
BC 179
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BG 177
BG 178
BC 179

Typical normalized h parameters
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BFW10
BFW11

N-CHANNEL SILICON FIELD EFFECT TRANSISTORS

N-channel silicon epitaxial planar junction field effect transistors in a TO-72 metal
envelope with the shield lead connected to the case.

The transistors are designed for broad band amplifiers (0 to 300 MHz).

Their very low noise at low frequencies makes these devices very suitable for dif-
ferential amplifiers, electro-medical and nuclear detector pre-amplifiers.

QUICK REFERENCE DATA

Drain-source voltage tVps max. 30 V .
Gate-source voltage (open drain) -Vgso max. 30 V -—
Total power dissipation up to Ty =25°C Py, max. 300 mW
BFWI!0 | BFWI1
Drain current
_ R - > 8 4 mA
Vps = 15 V.' Vgs =0 'IDSS < 20 10 maA
Gate-source cut-off voltage
Ip=0.5nA; Vpg =15V -V(p)gs < 8 6 V
Feedback capacitance at f = 1 MHz ‘
Vps =15 V; Vgg =0 -Crs < 0.75 0.75 pF
Transfer admittance (common source)
Vps = 15 V; Vgg = 0; f = 200 MHz 1yts| > 3.2 3.2 mo-l
Noise figure at Vpg = 15 V; Vgg = 0
f =100 MHz; Rg =1 kQ F < 2.5 2.5 dB
Equivalent noise voltage
f =10 Hz vo/VB < 75 75 av/VHz
-—
MECHANICAL DATA Dimensions in mm
TO-72 g
Insulated electrodes ?_
vl o
drain 54 = -}
£ 3
@
3
gate
e 5.3max f 12.7 min
source i 1z00320

1)=shield lead (connected to case)

Accessories available: 56246, 56263.

September 1969 ‘” : l ! l



BFW10
BFW11

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

» Voltages

Drain-source voltage
Drain-gate voltage (open source)

Gate-source voltage (open drain)

Currents
Drain current

Gate current

Power dissipation

Total power dissipation up to T, = 25 °C

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient

+VDs
VbpGo
-VGso

max. 30
max. 30
max. 30
max. 20
max. 10
max. 300
-65 to +200
max. 200
= 0.59

\Y

mA
mA

mw

°c

°c/mw

I

‘ l September 1969



BFW10

BFW11
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Gate cut-off current BFWI10 | BFW11
~VGs =20 V; Vpg = 0 -Igss < 0.5 0.5 nA
-VGs =20 V; Vpg = 0; Tj=150 °C -Igss < 0.5 0.5 uA
Drain current 1)
> 8 4 mA
Vps = 15%V; Vag = 0 I
DS GS DsS < 20 10 mA
Gate-source voltage
Ip = 400 uA; Vpg = 15 V -vgs o 20 v
< 7.5 A
D H Ds GS < v 4.0 V
Gate-source cut -off voltage
ID = 0.5 nA; VDS =15V -V(P)Gs < 8 6 V
y parameters
- . =0 = o
VDfS= lli:{/z’ \']I'Grinst(")e'r'l;ijnrlrnbittaize ¢ 3.5 3.0 ma-l
. Vtsl < 65| 65 ma-l
Output admittance | Yos| < 85 50 uqn-l
. typ. 4 4 F
f = 1 MHz Input capacitance Cis <yp 5 5 SF
. N typ. 0.6 0.6 pF
Feedback capacitance -Crs < 0.75 0.75 pF
=200 MHz Transfer admittance | Yes | > 3.2 3.2 mo-l
Input conductance 8is < 800 800 un~l
Output conductance 8os < 200 100 un-1
Noise figure at f =100 MHz; Rg = 1kQ
VDs = 15 Vi VGs =05 Ty = 25 °C
input tuned to minimum noise F < 2.5 2.5 dB
Equivalent noise voltage
Vps = 15V; Vgg = 0; Tamb = 25°C
f=10Hz vo/VB < 75 75 aV/YHz

1) Measured under pulsed conditions.

—— |
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BFW10

BFW 11
S 2001 ' 7208477
T3 o
P11l 11
T (mA
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10 ‘
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A R i H
L& 3V,
2 A
8 —Vgs(V) 6 4 ‘ 2 0 10 VDs(V) 20
15 7208476
BFWHA 1
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A 4 i
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g o 15V
Y Q
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