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Abstract

A hybrid transmission device of digital and analog signal was designed and implemented, which
was composed of a transmitter and a receiver, and could realize separate and simultaneous
transmission of digital signal and analog signal. The mixed signal based on the multiplier was sent
by the antenna and received by a superheterodyne structure. The frequency selection network
was used to separate the digital and analog signal. The analog signal was recovered through a de-
tector and a filter. And the digital signal was displayed after rectifying and decoding. AD9959 for
FSK modulation was used to improve bandwidth utilization and reduce power consumption. The
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system test shows that the system can realize modulation and demodulation of analog signal and
digital signal, the frequency range of analog signal is 50 Hz~10 KHz, the system can transmit stably
within 2 m, and the frequency bandwidth is not more than 25 KHz. The design of the device pro-
vides a reference for the digital-analog mixed-signal simultaneous interpretation application sys-
tem.
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A1) 5 A R P B ST R LB AR RGP TPLRE ) RS BRI SR JUO E 2. X T 2 BRI 5 10
ety I b R BEIEE, 55 R AR MRS E B RS S, DASEELE T8 R BRI 2 3%
FT A RS, HIME Sl ek aR [ BRI B 2507 3[2] [B1EAT I, AT AR R A M A2 (4]
SRl A FIMEIE ], IR RARH 61T E N E MG 5 IR RN E R . iR m e RS
THRRET T, H RS 5 B A a AT By R SR 7] [8]. Bl - (5 5 Mtk R R A i TPtk
] HE AL MR N iz .

B IR — B8y - BNR S E, SERBIE S B (55 [ SR R & 07 30 R ) 5
U, DASCEURIUE 5 Ay 5 5 I R . P S SRV HDY 50 Hz~10 KHz, R4ifE 2 m AT
FesE L, DUt T KT 25 KHz, RETUIFERATRE/N . LIV BURIR & 15 5 [F% B0 B A i 15
U A B BLTHR LRR B 5%

2. MR AEREENAKRT

B - BRIR A AL B AR BN . RIENL S BT, SR SRE S LU E 5
MEFAE SR G, BV BOR)E R K I% . R AN ZE 451, IR EIE S &/ M 50K,
T R ARHRYS . VEATUAS RV AR R P AT D) 4% S i N ) B v 2 AR, DA RN B A5 S 1 o
BSo o BEIASIGE 5 H A I A A R R A, B SIE Sk g TSRS,
VBB DA S BT AS, B JE N R AL RS, AR R SR A6 5 508, A E] MCU s IR .
Ky - BRLR A e B S AREE ] 1 FoR .

BT EOSERAL L RGeS EOR, T EEBEA G A HOR . SRIESE (Amplitude Shift Keying, ASK)
VA ARAL I 52 T PR, ELUE AR AE LLAY 25 H A IS S5 A5 5. Wr Rl
FE4rHT, ARFEEETE (Phase Shift Keying, PSK)i S| 77 U fg & %2, M T8 R BUEEA A R &
A A5 ) R, e 4 T A RS 547 (Frequency  Shift Keying, FSK)E#1I[9]. FSK #1155 it MCU + DDS
e . W FSK 5 S 3R 08 £/, B3 (5 SN fa, MBFE S %N

B=|f,— f|+2f,

WP SR N f, RS S 5N 2f;. Fitk, ASEI 25 KHz 7 58 N 528 50 Hz~10 KHz
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Figure 1. Design block diagram of digital-analog hybrid transmission device
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3.1. #F AD835 Wik EE &gt

K AD835 sl ek L 3L 1H[10], DASEEUEETHE 5 58P E S AR, AD835 A& — 7k H 1k 4 7Y
VU R PRASA ey 88, % ik 250 MHz, 3& T 5 5 DR A N . AD835 i i I EEL & X ALY 24
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Figure 2. Based on AD835 multiplication circuit schematic diagram
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Figure 3. Schematic diagram of DDS circuit design based on AD9959
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Figure 4. Schematic diagram of receiving demodulation circuit based on
ERA-8SM+ and AD831
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Figure 5. Schematic diagram of single-ended to differential circuit based on AD8138
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Figure 6. Schematic diagram of zero-IF mixer based on ADL5801
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Figure 7. Program flow chart of the receiver
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Table 1. Test results of a single analog signal

1 BREMESUHER

i N\ HR Hz i A% Hz SRS L) BRI i 9i/Hz
50 50.51 0.10 x 100
100 99.96 0.04 x 200
500 499.48 0.10 x 1000
1000 1000.73 0.07 ¥ 2000
5000 4999.83 0.00 ¥ 10,000
10,000 10,005.00 0.05 g 20,000
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Figure 8. Test result diagram of digital-analog hybrid transmission system.
(a) Transmitter part; (b) Receiver part
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Figure 9. Test result diagram of digital-analog hybrid transmission system.
(a) Transmitter part; (b) Receiver part
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Figure 10. Bandwidth measurement diagram of digital-analog hybrid transmission system
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