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equations for insertion loss of 1-pair ethernet channel
For 20 degrees C and AWG 23
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where

B := number of connectors
f:= frequency MHz
L..length m

For any temperature above 20 degrees C and for any conductor size
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where

T := Temperature in degrees C
n := conductor size in AWG

For conductor size in cross-sectional area, mm?2
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where

: 2
A := conductor cross — sectional area_mm



Example calculation for AWG 26 at 125 degrees C

AWG 26
temperature (degrees C) 125
number of
connectors 2
Length
1m 2m 3m 4m 5m 6m 7m 8m 9m 10m 11m 12m 13m 14m 15m
frequency
MHz
1 0.08 0.13 0.17 021 025 030 0.34 038 043 047 051 056 060 064 0.68
50 057 085 1.13 142 170 198 227 255 283 312 340 368 397 425 454
100 0.80 121 161 202 242 283 323 364 404 445 485 526 566 6.06 6.47
150 0.99 149 199 249 299 348 398 448 498 548 598 6.48 6.98 7.48 7.98
200 1.15 1.73 231 289 347 4.05 463 521 579 637 695 753 811 869 9.27
250 1.28 194 259 324 389 454 520 585 650 7.15 7.80 846 911 976 1041
300 1.41 213 285 356 428 500 572 644 7.15 7.87 859 931 10.02 10.74 11.46
350 1.53 231 3.08 386 464 542 6.20 698 7.76 854 9.32 10.09 10.87 11.65 12.43
400 1.64 247 331 414 498 582 6.65 7.49 833 9.16 10.00 10.83 11.67 1251 13.34
450 174 263 352 441 530 6.19 7.08 7.97 886 9.75 10.64 1153 1242 1331 14.21
500 1.84 278 372 466 561 655 749 843 9.37 10.32 11.26 12.20 13.14 14.08 15.03
IL versus length and frequency
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Return Loss

Frequency MHz

Requirement (dB)

1-10

19

10-40 24-5*log(f)
40-398.1 32-10*log(f)
398.1-500 6
return loss
frequency return loss
MHz requirement
1 19.00
50 15.01
100 12.00
150 10.24
200 8.99
250 8.02
300 7.23
350 6.56
400 6.00
450 6.00
500 6.00
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PSANEXT

from 1 to 100 MHz PSANEXT := 60 — 10-10g[—)
PSANEXT := 60 — 15-1 ‘ gt —100)
from 100 to 500 MHz SR LoN0g L7
PSANEXT
loss
frequency
MHz PSNEXT requirement
1 80.00
50 63.01
100 60.00
150 56.61
200 53.98
250 51.78
300 49.84
350 48.09
400 46.47
450 44.95
500 43.52
PSANEXT specs
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PSAACRF
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PSAACRF := -20-log| 1( + B-I(

where

L := length_in meters

f:= frequency in_MHz

B := number of connectors

Example calculation for a 2-connector channel:
Length
1m 2m 3m 4m 5m 6m 7m 8m 9m 10m 1lm 12m 13m 14m 15m
Frequency

MHz

1 93.5 91.6 904 895 888 882 876 87.2 868 864 86.1 858 855 852 84.9
50 59.5 576 56.4 555 548 542 537 532 528 524 521 518 515 51.2 51.0
100 535 51.6 50.4 495 488 482 476 47.2 468 464 46.1 458 455 452 449
150 49.9 48.1 46.9 46.0 452 44.6 441 43.7 43.3 429 425 422 419 417 414
200 47.4 456 444 435 427 421 416 41.2 40.8 404 40.0 39.7 394 39.2 389
250 45,5 43.6 424 415 408 40.2 39.7 39.2 388 384 381 378 375 372 370
300 43.9 42.0 40.8 399 39.2 386 381 376 372 369 365 36.2 359 357 354
350 42.6 40.7 395 386 379 373 368 363 359 355 352 349 346 343 34.1
400 41.4 395 383 374 36.7 36.1 356 351 347 344 340 337 334 332 329
450 40.4 385 373 364 357 351 346 341 337 333 330 327 324 321 319
500 39.5 376 364 355 348 342 337 332 328 324 321 318 315 312 31.0




PSAACRF versus length and frequency
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