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For example, if f equals 684 kHz, while L=0.6 mH, coil reactance will be:
X, =2-314-684000-0,6-107 = 2577 Q.|
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INDUCTOR COLOR GUIDE
Result Is In pH

4-BAND-CODE 270UH = 5%
£

1st BAND | 2nd BAND MULTIPLIER TOLERANCE
BLACK 0 0 1 + 20%

BEROWN
RED
ORANGE
YELLOW

Military = 1%
Military = 2%
1,000 Military + 3%
10.000 Military + 4%
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Number of turns

INDUCTANCE TABLE
(diameter 5.8 mm, 0.6mm wire)

Inductance (nH)
(Compact coil)

Q-value 13-MHz
(Compact coil)

Inductance (nH)
(Air-space coil)

Q-value 13-MHz
(Air-space coil)

Number of turns

4 92 540 79

5 131 370 120 530

6 175 340 155 500

7 220 300 184 640

8 272 370 234 560

9 315 470 267 770

10 363 650 313 1270

INDUCTANCE TABLE

(diameter 7.2 mm, 0.6mm wire)

Inductance (nH)
(Compact coil)

77
122
177
240
306
379
470
582
644
656
745
789

Q-value 13-MHz
(Compact coil)

407
325
340
440
509
607
1500
>1000
>1000
>1000
>1000
>1000

Inductance (nH)
(Air-space coil)
66
102
206
290
319
422
515
545
612
658

Q-value 13-MHz
(Air-space coil)
440
560
550
690
1300
>1500
>1000
>1000
>1000

>1000
>1000
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AIR COIL WINDING CHART

Inductance Number of Turns Number of Turns Number of Turns Number of Turns Number of Turns
in Microhenries Diameter = .100 Diameter = .125 Diameter = .150 Diameter = .200 Diameter = .250
Length = .200 Length = .250 Length = .250 Length = .400 Length = 500
0.01 3.1 2.8 2.6 2.2 2.0
0.02 4.4 4.0 36 3.1 2.8
0.03 5.4 4.8 4.4 3.8 3.4
0.04 6.3 5.6 5.1 4.4 4.0
0.05 7.0 6.3 5.7 4.9 4.4
0.06 7.7 6.9 6.3 5.4 4.8
0.07 8.3 7.4 6.8 5.9 5.2
0.08 8.9 7.9 7.2 6.3 5.6
0.09 9.4 8.4 1.7 6.6 5.9
0.10 9.9 8.9 8.1 7.0 6.3
0.15 12.1 10.8 9.9 8.6 7.7
0.20 14.0 12.6 11.4 9.9 8.9
0.25 15.7 14.0 12.8 11.1 9.9
0.30 17.1 15.3 14.0 12.1 10.8
0.35 18.5 16.6 15.1 13.1 1.7
0.40 19.8 17.7 16.2 14.0 12.5
0.45 21.0 18.8 17.1 14.8 13.3
0.50 22.1 19.8 18.1 15.7 14.0
0.55 23.2 20.8 19.0 16.4 14.7
0.60 24.2 21.7 19.8 17.1 15.3
0.65 25.2 22.6 20.6 17.8 16.0
0.70 26.2 23.4 21.4 18.6 16.6
0.75 27.1 24.2 22.1 19.2 17.1
0.80 28.0 25.0 22.9 19.8 17.7
0.85 28.9 25.8 236 20.4 18.3
0.90 29.7 26.6 24.2 21.0 18.8
0.95 30.5 27.3 24.9 21.6 19.3
1.00 31.3 28.0 25.6 22.1 19.8
1.50 38.3 34.3 31.3 27.1 24.2
2.00 44.3 39.6 36.1 31.3 28.0
2.50 49.5 44.3 40.4 35.0 31.3
3.00 54.2 48.6 44.3 38.3 34.3
3.50 58.6 52.4 47.8 41.4 37.0
4.00 62.6 56.0 51.1 44.3 39.6
4.50 66.4 59.4 54.2 47.0 42.0
5.00 70.0 62.6 57.2 49.5 44.3
5.50 73.4 65.7 59.9 51.9 46.4
6.00 76.7 68.6 62.6 54.2 48.5
6.50 79.8 71.4 65.2 56.4 50.5
7.00 82.8 74.1 67.6 58.6 52.4
7.50 85.7 76.7 70.0 60.6 54.2
8.00 88.5 79.2 72.3 62.6 56.0
8.50 91.3 81.6 745 64.5 57.7
9.00 93.9 84.0 76.7 66.4 59.4
9.50 96.5 86.3 78.8 68.2 61.0
10.00 99.0 88.5 80.8 70.0 62.6




AIR COIL INDUCTORS

SINGLE LAYER AIR COIL WINDING FORMULA AND Q FACTOR

R TYPE RP TYPE RPS TYPE

2 N2 L = inductance (in microhenries) [ {4 o M b+ &
L = r-'N r = radius of coil (in inches) | II | Rl | I |
~ 9r+ 10A N = numberof turns s Pt B
A = length of winding (in inches) L TYPE LP TYPE LPS TYPE
] r ‘,"l"‘! l . .:."Fr— {-’_ —.-1'- _:i:\’;:r i: 7 .:...,.‘_:
N /L@r+10A) 7 ﬂ” R 6 1 N R B B B B
r2 E,Z\\* % Aﬁ 2 RETVPR LS TYPE RV 'f“:‘iPE
é é é % | _._'}; “ ._."..' ) . ;'_"_
@ 2 2 A
In Metric Units: =" 1l
2 N2 L = inductance (in microhenries)
L 0.394r“ N r = radius of coil (in cm) L (9r + 10A)
9r + 10A N = number of turns N = 0.394 r2
A = length of winding (in cm) '

This formula is most accurate when the coil length (A) is greater than 0.67r and the frequency is less than
10 MHz. As the frequency goes above 10MHz, the formula becomes less accurate, because parasitics
dominate the circuit.

The chart on the following page shows data for single layer air coils with inductances of 0.01ph to 10.0ph.
For each inductance value, the number of turns required is shown for coil diameters of 0.1 inch, 0.125 inch,
0.150 inch, 0.200 inch, and 0.250 inch. In all cases, the length (A) is 4 times the radius.

The Q or Quality Factor of an inductor is the ratio of its inductive reactance X, to its series resistance Rg.
The larger the ratio, the better the inductor.

X, = 2nfL
XL L nf
Q= —— where:
RS f = Frequency (Hz)
L = Inductance in Henries
Rs is determined by multiplying the length of the wire used to wind the Q

coil by the D.C. resistance per unit length for the wire gage used.

Q changes dramatically as a function of frequency. At lower
frequencies, Q is very good because only the D.C. resistance of the
windings (which is very low) has an effect. As frequency goes up, Q will
increase up to about the point where the skin effect and the combined
distributed capacitances begin to dominate. From then on, Q falls
rapidly and becomes 0 at the self resonance frequency of the coil.

Frequency

Methods of Increasing Q of Inductors

1. Decrease the series resistance of the windings by increasing the wire gage used. Larger wire has a
lower resistance per unit length.

2. Spread the windings. Air gaps between the windings decrease the distributed capacitances.

3. Use a powdered iron or ferrite core to wind the coil on. This will increase the permeability of the
space around the core.



