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Wherever possible in Elektor
p -m“ - circuits, transistors and dicdes are
simply marked “TUP', TUN',
‘DUG’ or “DUS", This indicates
that a large group of similar devices
u - "s 2 be used without detriment to
the performance of the circuit.
In this articke the minimum specifications for this group are listed, with
tables of equivalent types. Also described are several simple measuring
procedures that make it possible to find the connections and
P per of an device.

As far a5 possible, the cireuits in Elektor
are designed so that they can be buill
with standard compoments that most
retailers will have in stock
It s wellknown that there are many
pereral purpose diodes and Jow frequency
trangstors with different type numbers
but very similar technical specifications.
The difference between the various types
is often kitthe more than their shape. This
family of semiconductors is referred to
m the various articles by the following
sbbreviations
TUF = Transistor, Universal FNF,

Iniver:

niversal Silicon.
Ill.'h and DUS have 1o meet

certain minimum sp they are
ot just ‘any old transistor” or ‘any old
germanium diods’ The minimum
specifications are listed in tables la and
1h. 11 s always po f course, 1o use
a transistor with better specifications
than those Hted!

Simple measurements

It s sdvisable only to use semiconductors
with & ch legible type number, and
with specifications.  However,
transistors without a type number are
often cheaper, and some simple tests can
pive an indication of their value,

The first

and 1o locate the base conmection. A
multimeter i wsed, switched 1o the
lowest resstance scale. The phas lead of
the meter is connected to one of the pins
of the transistar { figure 1a).

The minus lead is then touched to cach
of the other transistor pins in turn, If the
meter shows 3 low resistance in both
cases the transitor is probably s PNP
type, and the plus kead from the meter is
connected 10 its base. If the meter shows
a low resistance a1 only one of the two
remaining pins the transistor is probably
an NP'N type, and the minus lesd from
the meter s conmecled to ils base,

the meter doesn't show a low resstance
in either case, the phus lead from the
meter should be connected to one of the
other two pins asd the procedure
repeated

Havieg bocated the base connection am!
the probable type (PNP or NPN),
double check can be made sccording 1o
figure 1b, For an NPN type, the minus
lead from the meter is connected to the
base and the plus bead i fouched o
each of the other connections in turs.
The meter should show approximately
the same (low) resistance value for both

=

s
show a high resistance and the second
two should show & low resis
The mext step is o bacate the emitter and
collecto s. The multimeter i
now switched to the highest resistance
scale and the test lesds are comnected (o
the two remaining tramsistor pins (the
base is not connected). If the fransistor
i an NPN type and the meter shows a
wory high resistance (figure 1¢), the mims
kead i connected 1o the collector and the
plus lead is connected to the emitter. On
moversing the comnections (figare 1d) a
relatively bow. resistance value should be
indicated. If the transistor is a PNP type,
the me ssurement results are reversed,

pnnect

I any of the lests show zero resistance
between twa pins of the transistor, there
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Table Ta. Tabie 6.
ee Uceg le Aty Prot " NeN | ewe Com | Romarks
max max min. ma min. ac 107 | B 177
TUN NPN 0V | 100ma 100 100 W | 100 MHz Bc 108 | BC 178 @
TuR e v | 100mA 100 100 mW | 100 MHz BC108 | Bore | 5
BC147 | BC1ST | A& [Pmax=
Table 1h. BC 148 | BC 158 @ i
o i o F 5 BC 143 | BE 158 | T
R IF ot -
vpe il max max max | max : g LA )
ous 50 /Y | 100mA TpA | 250 mW 5 oF Be 309 | baste | ¥
ouG G 0V 35 mA 100 s 50wl 10pF
b BC 237 | BC 307
ac 236 | ac 308 | ()
Tabla 2. Table 5. BC230 [ BC0g |
17 | BE 320
Jun L e | (33| BE32r G |'omeer
e ‘g; nce :gig: Bcio? | BC177 BC 319 | BC 372
BC1 BC108 | BC178
BC 109 BC 237 BC 408 Bcios | Bcire BE 347 | 80 350 .
BC 147 BC 738 BC 400 BC 348 | BC 351 5
B 148 8C 239 BC413 Vea asv a8y |8C 349 | BC 352
BC 148 BC3T BE 414 max "“’g »v ac 407 | BC 417 Prmax =
BC 171 BC 318 BC 547 | 2 30 0V BC 408 | BC 418 < 250 mw
BC172 BC 38 BC 548 Veoy av 5V BCaa | Boats | H-
BC173 8c 347 € 548 sy 5y 5 5 =
BE 182 BC 348 aC 582 e sy Bv o] ol G s
BC 183 BC 349 BC 583 = T et Bahn
8C 184 BC 382 BE 584 e m
8c 207 BC 383 max ToamA | 100ma BC 167 | BC 257 | 18ai2ss
100 ma 50 mA BC 168 w;ss @! lomax=
Prar. | ao0mw | 300 mw BC 169 | BC 259 m
s 3 max 300m | 300mW | [ac 171 | BC 251 FCI |
Be172 [ BE 252 | G [low noise
= 300w | 300 mW
1 I3 BEC 173 | BC 263
BC 157 BE 283 BCamz| | Lt IRl W ey s
58 BE 261 Be415| | min = Ha BC 182 | BC 212 Termax ®
R | 150MHz | 130MHz | |§c 183 | BC 213 @ i
BC177 BC 262 BCa416 | | 12 o m,
BC178 BC263 | BC417| | F ;gds 1008 8C 184 | BC 2
BC 204 BC 307 BC418 s a8 1008 BC 582 | BC 512 ™
BC 205 8C 208 Hc 419 | 4an 48 scsny | s | ) |H
BC 206 BC 309 BC 512 BC 584 | BC B4
it
Gears s Desaal T tarners atowr vhe rvpe rimber BC 414 | BCA16 a low noise
BC 214 BC 322 BCEGT | Benote the currant gain: BC 414 sd::n: s
BC 251 BC 350 BCS58| A u: 1B, gl = !:sm BC 414 | BC 41
BEC 252 8C 381 pcsse| 8 ol T o
oo - ‘5“900 BC413 | BC 415 @
BC 413 | BE 415
BC 382
Tabde Ta. Minimum specificstions for TUP and gm Cl
TN,
BC 437 Prouax =
m\‘h. Minimum specifiestions for DUS snd 66 438 E._ e i
: transistor thy tha Lo
Table 2. Varkous typet thet mest
TUN spesifications. g z m ! an;ﬂ; el
Table 3. Varkous transistor fypes that mest the BC 469 g
bbsntiggnivams BC 261 \ow naise
Table 4. Virious diodes that mest the DUS or BC 262 @
DUG spacifications. BE 263

Tabile 5.
BLIOT,
Tamilies

Minimum  specifications for  the
-108, 109 and BEATI, 178, 178

ron
). Note that the BCITO doss not
necessarily meet  the  TUP  wpecification
fle,max = 50 mAl

Table G Variom equivslests for the BC107,

Fagure 1. A simple mathod of finding the Type
IPNP or NPN) and the bes, smitter nd
calbector gins of #n unknown transtar,

szanmmmmwh
eiveen smgiification factor of sn usknown
transistes.
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i an intormal short circuit in the transistor,
It is then sametimes suitsble as 2 diode,
but usually can only be used x5 8 very
elegant kind of jumper wire . .,
It shoald e ated that in all the sbove
test the positive lead from the metes is
the ane comnected 1o the terminal marked
practice the voltape on this
| bs pegative with respect to the
matked ‘-, when the malti-

W I

types (Vees = 45 volts) and 1
BEITY ase bow-noise. 11 these
are not impartant in a particular circuit,
the various types are interchangeable.

The code betters A, B or C after the type
number on hese transtors denote
various  cument amplification  factors.
For the Adypes this is fram 125 to 260,
for the B-types it is 240 1o 500 and
the C-ypes 450 to 900, A BCI09C is

therefore not a direct equivalent for &
BCI09, for instance, although in many
mractical circuits it will make little or no
difference.

When wsing the equivalent types BC167,
<168, <169, BC25T, -258, -159 or BC4ET,
<168, 469 it should be moted that the
base, emitter and collector leads are in

1

a different order (see table 6 -

b

meter bs switched to resistance measurne-
ment, The measuring procedure is based

rrend of the
unknown tramsistor can be found in a
similar way (figure 21 The multimeter iv
wwitched to the highest resistance scabe,
the plis lead is connected 1o the emitier
and the minus lesd 1o the collectar (if the
transistor i an NPN type; otherwise the
connections are reversed), If the previous
tests were cartied oul cornectly, the meter
shouli show & fulsly high resistance.

The collector and base cornections are
now bridged with ome finger, so that
current flows via the skin resistance 1o
the buse of the transistor usder test, The
meter should now tegister a faisly low
resistance. The higher the current gain
fand the lower the skin resistance!) the
lower the indicated resistance value will
be. A comparative messurement with o
transstor of keown quality will give an
indication  of whether wol  the
“measared’ current gain was sufficient

Specifications and equivalents

A number of tramsistor types that meet

the TUN specifications sre listed in

table 2. This list bs, of coune, incomplete
there are far more possible types

Table 3 lasts & namber of possibilities for

whibe Lable 4 gives equivalents

A further groep of better quality tran-

sistors are the BC107 - BCI0S - BCI09
N} and BCITT - BCITR - BCITS
rr\h familses, The misimum specifica-
tions are listed in table 5, while table &
gives 3 list of cquivalents. As will be
obvious fram the specifications. the main
differences between the types arc that
the BCIOT/BCITT are higher voltage






