COLOR CODE SYSTEM3

The designation of numbers by specific colors is standard, but there
are various systems of numbering enployed by different uvsers and
mamifacturers of electronic components.,

EESISTORS

411 color coded resistors used Ly Tektronix display the same marking
system whether marked with stripes or dots.

CAPACITORS

There are three types of color coded capacitors used, employing two
different numbering sysitems. Both the Pl {paper tubular molded)
and ceramic type capacifors use baszically the same system as that
used on resistors, while the mica capacitors ewploy two variations
of the six dot sysiem. i

COILS

lost adjustable and non-sdjustable coils that are color coded, display
a three dot system which indicntes their value. A few non-adjustable
coils however, are marked by a single dot placed on a stripe which is
used for circult identification purpeses only.

NEOH BULBS

Neon bulbs are marked with a two dot system which indicates their
operating potential and polarity. Neon bulbs used as ignition bulbs
have an additional identification marking on the terminal end.

WIRES

Wires ard coded by their body color and stripes which svirsl their
entire length, There i1s no comolete system of coding, but in most
instances, wires carrving regulated voltages are stripe coded according

te the voltages they carry.
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-RESISTCOR CCLOR CODING SYSTEM

Resistors are measured in ohms, the units of resistance, and indicated
by the Greek letter, OUmega (2).

In order to simplify -the writing of resistance values between 1,000
and 1,000,000 ohms, a division of 1000 is made. This is indicated

by the letter "K', meaning kilo or one thousand, indicating the number
will have to be multiplied by 1,000, i.e., move decimal three places

to the right to get correcht value. As an example, 2,600 @ would be
written and read 2.6 KQ. For values greater than 1,000,000 ohms, a
division of one million is made. This is indicated by "Meg.", meaning
million, and indicating the number will have to be multiplied by
1,000,000, i.e., move decimal six places to the right to get correct
value, A8 an example, 3,5004,000 & would be written and read 3.5 MegR.

PURCHASED RESISTORS

First sig. figure
Second sig. fipgure
M}ltiplier

Tolerance

%

Ex TROMIX ERS TSTOQS

Previously Tektronix manufactured resistors were color coded as shown
below with no indication of their value at the center tap. At present
all production items are stamped as shown without the color code.

Tirst sig. figure

Second sig, figure
i Multiplier

(CLetet
30K
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DETERMINING VAIUTR

Te #ind the value of a resistor, write the numbers correspending to
the first two stripes beginning with the coler nearest the end. The
third strive indicates the number of times the first ftwo figures are
raltinlied by ten. See multiniler strive paragraph.

MULTIFLIER STRIPE

The multiplier stripe indicates the numher of zeros following the first
two significant figpures. Tf this stripe is gold, it indicates a multi-
plier of 0.1, i.e., move the decimal one place to the left of the second
significant figure. I the stripe is silver, it indicates a multiplier
of 0,01, i.e,, move the decimal two places to the left,

TOLEHANCE 3TRIFE

The tolerance stripe indicates the depree of precision to be expected.
The absence of this stripe indicates a tolerance of *20%, silverfl(df,
and gold-+54, Resistors of greater precision than this have their
values and tolerances stamped on thelr bodies.

STZE
The physical size of a resistor is no indication of its resistance value.
CAPACITCR COLOR CODING SYSTENS

Capacitors are measured in units of capacitance called farads, but since
a one farad capacitor is so large as to he extremely impractical, the
units are brolken down inbo millionths of a farad and millionths of a
millionth of a farad.

A miliionth is indicated by the term micro and millionth of 2 millionth
by micromicro, These are abbreviated by the Greek letter Mu {(p) for
riero and vy for micromicre, The term wmicromicrofarad is further broken
down to pleofarad, en expression widely used by the British., The abbre-
viation for picofarad, is pf, pronounced "puff"., This term is used by
Telctronix to indicete small value capacntors. ALl color coded capacltors
should be read in yufs or ”puits”#.

# Some disc capacitors (discaps) values are denoted by K, indicating
that & muliiplication of 1,000 has to be made., This means they would

be read in thousands of upe, e.g., 5 K would be read 5000 upf, Others
are stamped with only a nurber, and are read in uf, In most cases,
remenber trat any nurber grcater than one is read in i and any decimal
fraction, or number less than one, is reed in ni. Other capacitors such
o3 trimmers and electrolytics have thelr values stamped on them. Read
them in ppf unless stamped otherwise,

L




PTI CAPACTTORS

First sig. flg

Second sig. fig.
‘ Maltiplier
; Tolerance

J/Z/ D C working volts

— Yi |V 8

17,000 pf or Q.0L7 pf *208, hOO volts d. c.

When reading PTH capacitors, begin from the end which is nearest the
stripes. The soldered end cannot be relied upon as a reading guide,

MILTIPLIER
The multiplier is read the same as resisiors.
TOLTRANCES

Tolerances are read as follous:

GYEEY w e wm s wems s 5%
White or Silver . . . » 10 %
Black v v v o o s o o & 2208
OTANITE o » o o » » o » o £30%
VEILOW & o s v omow o w U0

4 white tolerance stripe indicates 108, HMA coding; silver stripe
indicates 10%, JAN coding.

D-C WORKING VOLTAGE

The d-c working voltage is read in hundreds of velts.

x See Type, Mica Capacitors, Page 6



CEHAMIC CAPACTTORS

Temperature ccef.
First sig. figure
Second sig. fipgure

-Multiplier
-Tolerance

Gr2, W70 pf * 20 %

TEMPERATURE COEFFICIENT

Ceramic capacitors are marked with a temperature coefficient stripe
which indicates the amount of change in capacitance per one million
units for each degree centigrade change in iemperature using 25°C
as a reference temperatures

TEMPERATURE COEFFICIENT CCDIRG

In the following chart, N indicates negative, P, positive and GP,
general purpose,

Black 4+ « ¢ « « ¢« s & » o MNPO
BrOW o« » s & s o & & & o N 033
Red o o o o o s o o » « NOT5
Green o+ o o » o o » s « » N 330
White & o % @ @ @ @ & @ » GPL
S11VEr ¢ o o o o ¢ 2 o o » OP2

MILTIPLIER

The multiplier siripe is read the same as the PIM capacitors, with
the exception that grey indicates .01, or move the decimal two places
to the left; white indicates .1 or move the decimal one place to the
left.

TGLERANCE CODING

If capacitance read is greater than 1.0 pf, the lolerance is read in
a percentaze of the capacitance, as follows:

N



BTOWn + 9 & @& © o v ©° » + 1.%
Red % § 6w owmow s 3§ E2 %
Orange « o« o ¢ s s » & o % 205 % (RMA)
Green & 3 % & 8 & 8 ® @ + 5 %
Whi "C-B " @ & 8 & B & ® @ i:LO %
Black o o o o o s a s o 20 %

If capacitance 1s less than 10 pf, the tolerance is read in parts of
the capacitance, as follows:

Brm‘:n a L ) - a - L] L] L ] L] i £l l pf

Grey s o » 4 . 0 & o ot 025 pf

GI‘S en " e 2 & 4 & & & @ + 5 pf

White o s+ o« o 8 s a s o F1,0 p

Black o o+ o o « o« » o « £2,0 pf (JAN)

* MICA CAPACITORS
Type (RMA or JAN)

First sig. figure
/ /rw-Second sig. flgure

QQQ
//, Z———-—a——--1\1‘111’c:'Lp:L:'LeJ:'

Tolerance
Class

With the arrow pointing to the right, read from left to right across
the top, then continue right to left across the bottom.

TYFR

1f this dot is white, it indicates RMA (Radio Manufacturers Association)
color coding, and if it is black it indicates JAN (joint Army-Navy)
color coding,

SIGNTFTCANT FIGURES, MULTIFLIER

The significant figures and multiplier are read the same as PTM
capacitors.

#To date all mlca capacitors purchased by Tekironix are rated at

500 working volts d-c., Other voltage ratings are available and

can be identified according to capacitance value, The specific manu-
facturers catalogue must be referred to for this information,



TOLERANCE

The tolerance is read as follows:

RMA JAN
Red ¢« o o o & 2% Red " s s & v @ 2%
Orange « « » 3% Gold & 4 o« o« & 5%
Green . 8 & @ % Silver- « 8 e = 10%
Silver . . o 108 Black o o o « o 20%
. s 0 20%

Black .
CLASS

The class dot represents the temperature coefficient and can be Tound
by referring to the manufacturers catalogue.
RMA JAN
Black cessessnan Black seessssssssed
Brown sesesssss Brown .O&noounnoqu
Red sssecnnne Red P o)
Orange EEEE RN N Orange aloo.uooooiD
Yellow cevncses YelloWw eessessanrsall
Grey Pecnonnne Green .oooo--oaoonF
Whibte ssseannse BIUE seescsansansl

L R R M Rl

RMA 6-DOT (OBSOILETE)
Although this system of coding is becoming obsolete, Tektronix will

| continue to purchase capacitors of this type; therefore making it
necessary to be able to identify them,

|

|

Mirst sig. figure
Second sig. filgure
/ Zi——Third sig. figure
7 A
Q) QO
A >
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ZL——~«~$m1tiplier

Tolerance ‘
D C working voltage




The only difference is the addition of one more significant figure in
the top row and the substitution of the d-c working voltage for the:
‘ClaSS. .

#* Also see TYPE

MULTIFLIER AND TOLERANCE

The multiplier and tolerance are read the same as the RMA or JAN types.
D-C WORKING VOLTAGE

The d-c working voltage is read the same as with PTM capacitors;

COIL COLOR CODING SYSTEM

Coils (correctly called inductors) are measured in units of inductance
called henries. Since most color coded coils used by Tektromix are
very small, they are read in millimicro henries or one thousandth of
one millionth of a henry. These coils are coded with the three dot

system near one end and are read the same as resistors. There are no
tolerance markings on these coils.

SOLID COIL FORMS

First sig. figure

Second sig. fipure

ultiplier

88,000 millimicro henries or 88 uh



NYLON POST COIL FORMS

Multiplien
Second sig. flpgure
First sig. figure

62 uh

When looking down on form, read in clockwise direction,

COILS WOUND ON MARKED RESISTORS

Resistor

Coil

These coils are marked with a dot on a stripe or sometimes just a
dot, but these markings are for part or circuit identificetion
purvoses only, and do not necessarily indicate their value,



- .

B NEON BULB COLOR CODING

Neon bulbs (NE-2} are aged in our Component Test Dgpartment with direct
@ current (d-c). The bulb terminal that is connected to the positive
side of the circuit is then marked with a spot of red paint. The bulb
should be operated with this same polarity so the red coded terminal
will connect to the positive side of the circuit,

Polarity dot Voltage dot

65 volts

The voltage drop across each bulb is measured and the bulb is marked
with colored paint on the tip to indicate this drop as follows:

50 volts Brown dot on tip

Chvelhs w w w s # » m w Bloek det om tip
60 vVO1lt5 o 4 o « &« » o o White dot on *ip
65 Yolt8 v » s ¢ s w.s » Bed dot on tip

TO VOltS o o o o o o » » Yellow dot on tip
75 voltS o « « » o« « o o Orange dot on tip

IGHITICN BULBS

Ignition bulbs (65-75 volts) are coded with a green spot of paint on
the terminal end in addition to the red polarity dot.

10



WIRE COLOR CODTNG

Body color

rirst figure

/s s

220 volts regulated

When reading wire coding begin from the wide stripe and read in the
direction of decreasing stripe width until the first wide stripe

is reached. The body color determines the prefix mwber, e, g., 9-221
indicates a white wire with two red sitripes and a brown stripe.

Three stripe wires are used to carry repulated low voltages and are
marked to the nearest 10 v. Two siripe wires sre used to indicate
voltare to the nearest volt along with the eircuit number with which
it is acsociated, e. g., filament wires. One stripe wires are used
mainly as a means of circuit identification., Black hodied wires are
used to carry negative voltages.
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