Mar.2004

2004 3
1 TIANJIN COMMUNICATIONS TECHNOLOGY No.1
( , 100044)
: (direct digital frequency synthesis,DDS) (read only memory,
ROM) , DDS ROM , ROM,
) ° s s ROM
o ROM
:DDS; ;  ROM ;
:TP333.7 :B :1006-7442(2004)01-0037-03
0 2N, K , K@M
(DDFS  DDS) DS ’
,DDS
’ ’ 1) . CORIDC
o 1 o °
BELHB K | vpic ez |Mbit| RoM E [Lbit | pACH | | LPF & ,
— wins B [y R [ [ B
B | ROM
By, |
- Bl 1 DDS RyEALEH ’
DDS \ (ROM) | ROM
(DAC) . ) o ,ROM M
’ K ,  ROM L o
ROM - » DDS
, K :
o fa  ,DDS ’ °
fclk/ Z'V, fmn:f(-,lk K/ 1 ROM
1.1
ROM
(1979-), , 2002
(1948—-), , ,
ROM

5200311426



38 2004
1.2 . é‘siu:_LSin ﬂrf : ( ¢ _¢ i)z (4)
Sunderland™ , 2 R 2
A+B+C A vﬂé‘e[ﬂi’ﬂi+l}o 19
i 1
B_|sin(a+4) @ loalz|ye-ar | le-e
C €}> max— ‘ (ﬂiﬂ_ﬂi) ‘:h’ h 9
D COS(a +ﬂ ) ‘ é\sin max:hz/zo
P2 Sunderland i) ROM %5k ’ [0, /4] 16
B h=(m /4)/16=0.049, | 8. |=1.2x107,
A+C A B+CROM ’ 2 58 dB °
2 2 ROM, ALBLC ,Mohamed"
? ’ sin(2me/2") - /2Y sin(2m e /2V)
AB.C @, B
Y A » A b s ROM
sin( @ +8+x)=sin( @+ )cos(x)+ [sin (2 /2")—
coster ot sint)- /2, =0.21[sin (270 /2 .
;“( @ Jsin(fF Jeos(x) (ﬂ;l ) [sin(2m /2= /2" /2"
a x, cos(B) =~

1,sin(x)=0, (1)
sin(a+B+x)=~sin(a+4 )+cos(a )sin(x)(2)

) ROM
) ROM
ROM o
ROM i ROM
Nicholas ,
ROM
ROM o
1.3
Bellaouar
, 4
sin(4 ), ,
ROM °
ROM , @,
ﬂiﬂ )
sin( 4 )=sin( & )+a (¢ —@;)+0;,
delb:,0..] (3)
02w /2" 0, O
2 @ H
@, ROM sar
ROM , 2T cos

( ﬂ i)/zMO (3) ’ é‘sin

’

14
fx)=Asin(m x/2)-& (x), 0<x<l (5)
A 15& (x) o
L bit,
A, . A (2-1)
72k,
, (6) N (€9) o
¥o+m, (x—x, ) X, Sa<x, (x,=0)
y,+m, (x—x,) Xy <Sa<w,

flx)= - (6)

Vitmy (x—x;,) X <Ky,
Y1 (x_xsfl ) X1 sxqs (x(]:O )
S Sy Yk
5 Xk o
(6) ° s
2, «x log, s k,
o 9’ x
M-log, s X%, s x=k/s,
1/s,
3 o
3 ROM
1, N=20,M=12 ,L=8, DDS
-72.25 dBe, -72.25 dBe



1 s :DDS ROM 39
xe[0,1] M—log,s LSBs: x—x, — ~ f(x) s 5 ROM
] — —jﬁ_)t 7 DDS DS
s s . ROM
LSBs :k EAREY : bDs
R {g % ROM ,
, ROM
P 3 Stedh(E sk T HGE R R S a o
., ROM )
1 o [ ]
[1] Sunderland D, Strauch R. CMOS/SOS frequen-
1 N=20,M=12 ’ ROM cy synthesizer LSI circuit for spread spectr-
ROM™ROM um communications[J]. IEEE J Solid StateCir-
2°x8 1:1 cuits. 1984,(SC-19) :497-505.
218 41 - [2] Nicholas H T.The optimization of direct digital
Sunderland”s 28,23 271 (3,4.3) frequency synthesizer performance in the pres-
Nicholas’s 27 .23 51.2:1 (3.3.4) ence of finite word length effects[A]. Proc. 42nd
Annual Frequency Control Symp[C]357-363.
Bellaouar”s 238,15 1881 3.5 [3] Bellaouar A. et al. Low—power direct digital
frequency for wireless communications [J].
Mohamed's 28,25 1288 @0 IEEE J Soli-State Circuits, 2000,35:385 -
390.
z 10241 0 32 ’ [4] MEL Said Mohamed. An improved ROM com-
pression technique for digital frequency
1 , ROM , synthesizers [A]. 1In: Proceeding of TEEE
, International  Symposium on  Circuits and
ROM , Systems[C], 2002.
, [5] Langlois J M P, Al-Khalili D. Piecewise conti-
4 nuous linear interpolation of the sine function for
direct digital frequency synthesis [J]IEEE,
,ROM L 2003.
ROM DDS

’

s

Some Key Methods of ROM Compression in the DDS

MENG Yu-jie, JIA Huai-yi, TAO Cheng
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Abstract: Direct Digital Frequency Synthesis (DDS) with Read Only Memory (ROM) performs functional

mapping from phase to sine amplitude. The spectral purity of the conventional DDS is determined by the

size of table ROM. Unfortunately, large ROM storage means high power consumption, lower reliability. In

order to meet the total system performance’s need and reduce the cost of system, many people begin to

find the better methods of ROM compression. This paper described some key methods of ROM compres-

sion and compared their performance.
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