Term Conversion in 50() Environment

dBpV to dBm
dBpA to dBm
dBm to dBpV
dBpA to dBpV
dBm to dBpA

dBuV to dBpA

Volts to dBm
Amps to dBm
Watts to dBuV
Amps to dBuVvV
Watts to dBpA

Volts to dBpA

dBpV to Watts

dBpA to Watts

dBm to Volts

dBpA to Volts

dBm to Amps

dBuV to Amps

EMC Formulas
Log

dBm=dBunV -107
dBm= dB,uA—73 Volts to Watts
dBuV =dBm+107 Amps to Watts
dBuV =dBrA+34 Watts to Volts
dByA=dBm+73 Amps to Volts
dBuA=dBuV —-34

Watts to Amps

Log < Linear

dBm = 20e Log(Volts) +13
dBm=20e Log(Amps) +47
dBuV =10e Log(watts) +137
dBuV = 20e Log(Amps) +154
dBuA =10e Log(Watts) +103

dBuA = 20e Log(Volts) +86

Log = Linear

dBV-137
Watts=10[ 10 )

dBLA-103
Watts=10[ 10 )

dBn‘kl\’S]

Volts= 10( 2

d
Volts = 10( Bﬂg’ﬂ%j

dBm—47)

Amps = 10( 2

(dB,uV—154]
Amps=10" *

Volts to Amps

Unit Conversion

Watts to dBm

Volts to dBpV

Amps to dBpA

Q to dBQ

Linear

2
Watts= m
50

Watts= Amps® ¢50

Volts=+/Wattse50

Volts= Ampse 50

Amps = Watts
50
Amps= Volts
50

Log < Linear

_n‘

rf/microwave instrumentation

dBm=10e Log(Watts)+30

dBuV =20elog(Volts)+120

dBA = 20 e log(Amps)+120

dBQ = 20 log(2)

Used for the conversion of Voltage & Current

dBm to Watts

dBuvV to Volts

dBpA to Amps

dBQ to Q

Watts = 10[ 10

Volts= 10[ 2

Log = Linear

dBm—SO)

dByV—lZO]

[dByA—lZO]
Amps=10* %

W)

Q= 10(5
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Term Conversion / Ohms law

dBpV to dBm
dBpA to dBm
dBm to dBpV
dBpA to dBpV
dBm to dBpA

dBpV to dBpA

Find Watts

Log
dBm=dBzV —10e Log(Q2) —90
dBm=dBgA+10e Log(2) —90
dBgV =dBm-+10e Log(2) +90
dBuV =dBrA+20e Log(Q)
dBpA =dBm-10e Log(Q2) +90
dBuA=dBuV —20e Log(Q)
Linear

2
Watts= Amps® e Q, Watts = Volts

Find Volts  Volts= Ampse ), Volts=+/Wattse
Find Amps  Amps— [Watts | Amps= Volts
Q Q
dB Calculations
dB A Watts dB =10Log| V2
Watts,
dB A Volts dB = 20Log| YOI
Volts,
dB A Amps dB = 20Log| 2P
Amps,
[ dBA+10e Log (Wattsy )J
New Watts w/dBA  Watts,,, =10 10
(dBAJrZOo Log (VoltSyar )J
New Volts w/dBA  Volts,,, =10 2
(dBA+20- Log(Ampsyar) ]
New Amps w/dBA  Amps,,, =10 2

dB Correction for distance change (antenna far field)

dB:zo.Log(d'_stan%J
distance,

Sine Wave

Voltage levels for a sine wave

Volts ., = V2 eVolts, = % eVolts,,,
Volts P
Volts_ = peak — eVolts
rms \/5 2. \/5 Avg
2 2042
Volts,,, = ;oVoItspeak = :;FoVoltsAvg
VOIS ooy pea = 20 VOILS
R R -
vie |/ T N
ve o | Ve
| . \ Vikak
L
|
0 T —®
w2 T I|
V=Vyesin@ ;
‘Vll]i. e~ h . ’
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w/ Impedance of air = 377 ()

dBpV/m to dBm/m?
dBm/m’ to dBpV/m
dBpA/m to dBpV/m
dBuV/m to dBpA/m
dBpA/m to dBpT

dBpT to dBuA/m
Watts/m” to V/m

V/m to Watts/m?

Radiated Field

dBuV/m to V/m

V/m to dBuV/m

New V/m with dBA

Interpolation values on a graph w/ Log of frequency

dBm/m? =dBuV /m-115.8
dBxV /m=dBm/m?® +115.8
dBuV /m=dBuA/m+515
dBuA/m=dBV /m—515
dBpT =dBgA/m+2

dBuA/m=dBpT -2

V /m=+Watts/m? 377

Vv 2
Watts/m? = Vi
377

dB.V / m—lZO]

V/mzlo( 2

dBuV /m=20eLog(%,)+120

dBA+200L09 (Y giart) ]

V/im 10[ 2

new —

This equation works for finding all points on a test
curve where test limit is sloping (i.e. DO 160F BCI

testing)

value,,, =

Log[ freqnew ]
fr-eqlower

fre
Log( qupper ]
freC]Iower

® (Valueupper - Valuelower )+VaIUQOwer

Current Injection

Power needed for BCI probe (50Q)) for given
Insertion loss (IL(dB))
IL+10-LOG(V°“5%OJ

10

Watts= 10{

10

[IL+10-LOG Amps?e50 ]
Watts=10

[ IL+d B,uA—73)
Watts=10" ¥

Power needed for BCI probe or EM Clamp (150€2)
for given Insertion loss (IL(dB))

IL+10s LOG[V‘)“S%SOJJ

10

Watts=10

10

{IL+10-LOG Ampszo].SO)J
Watts=10

Conducted current measurement using a current
probe. Where reading is in dBuV and probe factor
is dBQ or )

dBrA = dBuV —dBQ

dBrA=dBV —20e Log(Q)

Power needed for TEM Cell

(%, » Heighte 0.5)

(5002)

Watts =

Power needed for GTEM Cell

(v, » Spectrualkeight)’

Watts= ¢1.08
(500)
Wave length (A)
300 75
A[meters] = —— A[meters] =——
[ ! MHz #A ! MHz
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Period
. 1 1
Time(s)=—  Hz=
) Hz Time(s)
VSWR
VSWR given Fwd/Rev power

1t
VSWR=— ™0
1- Watts,,,

Watts;,,

VSWR given Return Loss (RL)

s

VSWR=
1—10[ 2

VSWR Given Impedance (Z)

Zo>Z,, VSWR= é
Z L
Z

7Z,>Zo \VSWR=Z=L
ZO

VSWR given reflection coefficient (")

VSWR::H—r
1-T

Reflection Coefficient (T')

e Wattsg,,
Waltts;,,

ZIoad -Z

Zload +Z

Amp

Amp

_ VSWR-1
VSWR+1

- :10(4;;(15)]

Return Loss (RL) in dB

RL(dB) =—20e Log(VSWR_lj
VSWR+1
Waltts
RL(dB)=10e Log| ——
Watts,,,

RL(dB) =—20e Log(I")

Transmission Loss (TL) in dB

Watts,,
Watts,,, —Watts,,,

TL(dB) = —10e Log(L-T?)

TL(dB)=10e Log(

[—RL(dB)] 2
TL(dB)=-10eLog|1-|10° *

VSWR-1Y’
VSWR+1

TL(dB) =-10e Log[l—(
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Antenna Equations
Far Field Distance

Dipole & Log-periodic antenna
FarField =

201

Horn antenna  FgrField = M

Far Field Equations

Gaingg; j

o fou
Gain over isotropic Gain,,,,,. =10

Gainy; =10 Log(Gain, ;. c)

(Meterse Y/, )*

C-\"ainNumeric = 30-Watts

(Meterse v/,
30eWatts

Gaing; =10e Log[

Gain,, = 20 Log(MHz) — AF —29.79

Antenna Factor (AF)

AF =20e Log(MHz) —Gainy; —29.79
AF =20e Log(MHz) —10 e Log(Gain, eic) — 29.79

Find Antenna Spot size, Beam Width and Distance

Spot

meters

= 2 @ Distance, q tan[Angzl%"B}

Distance,__ . = SPOL erers

meters 2 . tan(Ang|e3d%j

4| Spot
Angle,, = 2 e tan™| ——_melers
a0 [2 . Distance}

Field Strength

_ /30eWattse Gain, ..,
- Meters

V/im

\/ [Gairhsi]
_ V30eWattse10 10

Meters

V/im

(v, e meters)®
30e Gaimumeric

Watts=

(v e meters)’
mj

Watts=
30e 10[ 1o

Power needed if gain remains constant (in Far
Field) using same antenna and changing field level
or test distance.

. Yew)”
For Field Change  \atts,, =Watts,,, "N

(hora )

For Distance Change
(Meters,, )’

Watts,,,, =Watt
SNew SOld (Meter%ld )2

Power for given Amplitude Modulation %

Watts,.., =Watts,,, ®(1+(%¢0.01))°

peal

Watts, | = 2ttw * (2; (%9+0.01))

Watts,, . »(2+(%#0.01 )
2¢(1+(%e0.02))

Watts,,, =

Power for given Pulse Modulation
Duty Cycle %

_ Watts,
Pak " 00 0.01
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Useful conversions

lin =0.0254 m
1ft =0.3048 m
lyd =09144 m

1 in* = 0.00064516 m*

1 fe* = 0.092903 m’

1 yd*= 0.83612736 m*

1 in’ = 0.000016387064 m’

1 f = 0.028316846 m’

1 yd’= 0.764554858 m’

1lb =0.45359237 kg

1 psi. = 6,894.7573 Pa (Pascal)

1 hp = 550 ftelb/sec = 745.6999 Watts
°C = (°F-32)/1.8

1,000,000,000,000,000,000,000,000 = 10% yotta Y
1,000,000,000,000,000,000,000 = 10%* zetta Z
1,000,000,000,000,000,000 10* exa E
1,000,000,000,000,000 = 10%° peta p
1,000,000,000,000 = 10™ tera T
1,000,000,000 =10° giga G
1,000,000 = 10° mega M

1,000 = 10° kilo k

100 = 10° hecto h

0.01 =102 centi c

0.001 =107 milli m

0.000001 = 10° micro N
0.000000001 = 10° nano n

0. 000000000001 = 102 pico p

0. 000000000000001 = 10 femto f

0. 000000000000000001 = 108 atto a

0. 000000000000000000001 = 102 zepto z
0. 000000000000000000000001 = 10 yocto y

—WHEH

Resistor Color Codes

Color

8 8 108 Gray
9 9 10° White
Gold 0.1 5% |
ilver 001 _10% |
No color 20%
Capacitor Color Codes
SR Ceramic Cap
, V\{hi'f:El,;\ Code . % %>
Black=Military Code
Disc Cap OB sstcaren . Mica Cap
Color Codes for Ceramic Caps
Mult Tolerance
iplier (D) Temp Coef
(C) | Abo | Below ppm/°C Color

ve (E)
10pf

2

3

4

5

6

7 -750 Violet
0.01 8 0.25 30 Gray
0.1 10 1.0 500 White
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