EEE Power Link Budget: How much power reaches the receiver?
U P P, PL,
R <1 )))m

r :
| i Ly | | o, Examples of other possible losses:
! ! L] | Connectors, polarization,
! | a : | | agohy | ! [ N V. environment, "multipath fading",
Vg, I« /) "I | [ Dar Upoly h s > J Vo, reflection @ receiver, etc.
- | I I I |
| | | | | | . .
P ___) 1 7 Other possible gains:
Ny Zp, J ZA2 Pl',\'}l: Multiple antennas, amplifier,
Pa, Pa, processing, etc.
FBody
P|32 P{32
2 . :
+ Incident power (given
- Vo power (given) Pr =Pl (1_‘11 ‘2] Power I_?X by antenna,,
INy =5 _ 2 2 2 (reflection @ antenna, )
0 )2 Power reaching antenna,
o o
Pa, =PiNy (e 1 1) (attenuation in T ) P, = Pa (e—azfz )2 Power @ receiver
2 Power TX from antenna 2 2 (attenuation @ TL,) (min — 115 dB)
Py =Pay (1_‘111‘ j (reflection @ antenna, )
’ Power TX from ant; in direction of ant, IndB: Pin, =10l0gyq (x watts) dBW
PL =GaP, (gain of antenna;) Given —ayty \2
- 2 Power reaching body surface Ly = LOSSAl =10logyg (e ) dB
Pg, =P, AiDam (spreading in space) See Eq. 9.75 )
AR L, = Loss;, =10logyg {1—‘%‘ }dB
pr —po (1-IF 2 Power reaching inner body surface
B, =B, _‘ BOdy‘ (reflection @ surface) etc.
P|N2=P|N1+L1+L2+"'d +—
Power reaching antenna, L
| —9BodvDBod i ) This unit is same as P
P, =Pg, (e Body~Bo y) (loss in body, approximately) Ny
2 L )2
- : —oy/ 2
P, =Ga,PL, Power available for antenna, In linear: Pin, =PI (e “ 1) (1_|FL| )'GA1 (ﬁ} etc.

(gain of antenna, )

UNIVERSITY OF UTAH DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
50 S. Central Campus Dr | Salt Lake City, UT 84112-9206 | Phone: (801) 581-6941 | Fax: (801) 581-5281 | www.ece.utah.edu




