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Efficiency can be achieved by
" multiplexing; privacy and anti-jamming

can be achieved by spreading.
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6-1 MULTIPLEXING
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Topics discussed in this section:

P52 ¥ 5 F (Frequency-Division Multiplexing)

W43 % B 8 FH (Wavelength-Division Multiplexing)

5 I 9322 B 8 B (Synchronous Time-Division Multiplexing)
gt 43 %2 % 5 FH (Statistical Time-Division Multiplexing)
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Figure 6.2 ZEEHKZR
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Figure 6.4 FDM Z##
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Figure 6.5 FDM &5
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i Example 6.2

A5 NEE, FNEEFEEI00-kH 23 rE
R . WEEEZHFELO kKHz #7857 57 LLBG 1
FI, JEEERIR 7 FAEEL ?

Solution

XTS5 HEE, ZLFEBANG . SEREE

DEEGT
5 X100+4 X 10=540 kHz,
17/506.7
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Figure 6.7 Example 6.2
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Figure 6.9 #2#14& Z (Analog hierarchy)
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i Example 6.4

BERB5)FES (Advanced Mobile Phone System
AMPS) &R B, F— 1 JFEEAE824 ~849 MHz A
FRZ 7869 ~ 894 MHz B FEL. #E—1 M EE
7] L2830 kHz # %, 3kHz iZF & & HFM i #,

2 J30KHz FT 15 5. i, B LB ZEZDN G AE
JH 5 157?

Solution

TEPREAE25 MHy TR 25 MH7 # 30 kH7 8% B
LIFRE) 833.33 1\ SEfr ., JeBL5 9832 188, X 4L
HEF, 42 NEEHTFEG, BHENAE790-NEE
HHFEZEIFH . .
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Figure 6.10 3 EH
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Figure 6.13 [F]20 B 4358 FH (Synchronous time-division multiplexing)
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i Example 6.7

FAA 1-Kops HIEEE—EREH, FNENH 7 HR
(a) BHFI— I #F4E1907 /6], (D) #EEE1EHIFF, () AT B
FFLERTIE]  (d) —BiAFEERTH].

A3 A2 A1 A3 A2 Al

Frame 3 Frame 2 Frame 1
C31B3:1A3][C21B21A2| [CT1BT!AT :
| =2 | | > | :: | | | | = | | =2 | | > |
v
c3 C2 C1 c3 C2 C1

Figure 6.15 Interleaving
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Solution

BERUTF:
a. BHFT— 7 #FLERTIE]Z 1/ 1 kbps, BV 0.001 s (1 ms).

b. GEBFEFAEEZEFHIAE, Al 4 kbps.

c. BEPHSBRFFEERT ]2 R H B BE 0L FF SE0T JE] /91/4, Bl
250 ps. JEE: BT AT LIM GEEESHTHF kbps K
iR LFFLERT 2 IR F/4 kbps HIEE, Al
250 us.

d. WIFFLERT ] & A2 -5 B BT — T HE T FFLERT ], B
ms. BTt 5 LU 5 — 77550, R i
BTEE, T —MIFFLERT B A2 250 us, B 1 ms.
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Figure 6.18 Z*E B (Empty slots)
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Figure 6.19 22 E F (Multilevel multiplexing)
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Figure 6.20 22 B P& (Multiple-slot multiplexing)
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125 kbps
The input with a

50-kHz data rate has two
slots in each frame.



Figure 6.21 JBK{3EFE (Pulse stuffing)
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Figure 6.22 457~z (Framing bits)
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Table 6.1 DS AIT 44FEE

Service Line Rate (Mbps) Voice Channels
DS-1 T-1 1.544 24
DS-2 T-2 6.312 96
DS-3 T-3 44.736 672
DS-4 T-4 274.176 4032
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Figure 6.24 FH T HIEZER 2R HRIT- 1468
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Figure 6.25 T-1 #iZ#y
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Table 6.2 E Z£#9FF (BMItrE)

Line Rate (Mbps) Voice Channels
E-1 2.048 30
E-2 8.448 120
E-3 34.368 480
E-4 139.264 1920
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Figure 6.26 TDM #8815
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6-2 P H(SPREAD SPECTRUM)
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Topics discussed in this section:

MY B (Frequency Hopping Spread Spectrum (FHSS))
SEEFFHIP I (Direct Sequence Spread Spectrum
Synchronous (DSSS))
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Figure 6.27 ¥ 3 (Spread spectrum)
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Figure 6.28 Bk#d i (FHSS)
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Figure 6.29 FHSS #HZHI5E 7
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Figure 6.30 FHSS 78%
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Figure 6.32 BH&FFI$ Bi(DSSS)
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Figure 6.33 DSSS #7617
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