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The Design of the Multi- Mode Modulation Module
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Abstract: The design method of a mult+ mode modulation module based on PCI bus is presented and realized. Its foundation on
which many types of middle-frequency modulated signal are produced is the theory of orthogonal modulation and digital up- converting.
Another abstractive feature is that & connects the base band processing unit with PCI bus so that a flexible and pow erful mult+ mode mod-
ulator can be made by combined this module with the general computer or commercial DSP board.
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y(t)= RefX (1) 1
= Xi(t)cos(2t+ 0) — Xo(t)sin(TFz+ 0) (1)
. X (1) =X1(t) +jX2(t), Xu (1) X2 (1) B . [>»B X
(1) X2 (1) ; X (1) ,
, X1 (t) Xo» (t) 1
1 ( =0
Tab. 1 Oitthogonal descriptions of analog modulation ( carrier phase offset 0= 0)
Xy (1) X, (1)
(AM) a [1+ KX (1)] 0 K,
Xy (1) Xy (1)
(SSB) X (1) X (1)
(FM) C()S[KfJ.X(d)da] sin[KfJ.X(a)da] K,
, X1(t) X2 (t) :
Xi(1) = D2APi(t— KTi- D)
k
(2)
Xa1) = Z‘Akpz(t— KT2— Dy)
, Pi (t) P> (t) , Ar B 1/T /T,
., D1 D» ) , X1 () X2 (t) 2
2
Tab. 2 Definition of several digial modulation modes
(A, By Py(1), Py (1)
A= End, n=1, 2, .., M/2 P, (1) =0, 0X¢<T
(M-ASK)
B,= 0 Py (1) =0
A+ By= &% P, (1) =0, OSi<T
(M-PSK)
b= Din/M, n=0, 1 ... M-1 Py (1) = Py (1)
+1 +3 .. +
(o B € (FL E3 o U Py (1), Py (1) MPSK
(M-QAM) -1
(A,, B) = (£1, *1)
Py (t), Py (t) M-PSK
(MSK) b=T/4, 30/4, 5/4, TN/ 4
. (1)
, (1) : ( AM SSB M-PSK M-ASK M-QAM
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Fig. 1 Diagram of digitat up- converting
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Fig. 2 Diagram of mul+ mode modulation module
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Fig. 3 Diagram of HSPS0215 architecture
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Fig. 4 Contwol logic of writing inner registers
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