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High-Resolution Direct Digital Synthesizer using Multiplier and Binary Counter
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Vo V19 |Z

vr—1 = bouy + bru41 + b2uz+2++ e
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A EiE ) O SR DDS & W& 0 B EREE B 1 o
MEEIDDS T L ) L3R, 76y bOTFa 8L —%
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T T HmMETHERT 768y MIHERZMEHL T
H5DT, ZOTFahL—%ORKEERERIT1/
(75T.) &Y, MRBID1/3FETH %,

FHMDDS T, M7 DEH, FEHiRE 7y 7 7Kk
B[ THRBISNAL Y27 12X - THBIRICOEIL, %6
JEN OGBS 7 1w 71/ fs LINIZSE T T & B8
HEEoTWD, COMEIZL>T, BEBIEMILLT
b, FEEEZHR T I & CTRRERE N O FALPRIRE [ & ] L,
B REVER P AT S 3 IC R Boriez i L3 T
Who O, BB ORKEERBEHIZ20 € v Mg
BOWMKEERWEEERY, oy Hdnrbn+ 1
NZEAL TS, BT LENQ (vn) »56Q (v (n+ 1))
WCEETHFETOLA T v v EITIERRIC R %

MERDDSICBWTIE, THF2 AL —F%21A4TF5L4 ¥
L322 LI2&oT, BARBFEAEKL/ T, 2L TESY,
WA TG4 MET F2 2L —F13HMET6R76 DF-HIZ76 X 76
oL YAy ZREL, 1 EOENERE 75HOSNES
AR EICEES 5. LY 25 OMBEHIRT 55461
VAT 276/ fs DR, REREEE —EIROLEDND S
¥ —J, EHEAIDDSIE LiED &) fEETIERVOT, 5
32O AAHESAL M 2 A s iuE, BREElKE LA T

WZERD S THEICAEHTE S, LUT~NOH %16 v

FeFTBHEE, 768 Y bDATIA4 LT HF 2L —F 1T

# 1 ® Pipelined Accumulator DF|D X 5127 5,

+ bogui4o3 € {0,1,2,..,24}

| 4-bit Adder |

L)

A

| 3-bit Adder |

3-bit Adder |

A
| z bit Adder || e bit Adder |

E bit Adder || E bit Adder |

1 -Dit Adder 1 -bit Adder 1 -Dit Adder 1 -bit Adder

1 -bit Adder

1 -bit Adder 1 -bit Adder 1 -Dit Adder

IR AR AT ARTATRAAT

Uy Ul41 U2 W43 U4 U5 Ul46 Ul4+T Wi+8 Ul+9 UL+ 10U+ 11U+ 12U 413U+ 14U+ 15U]+ 16U+ 17U 418U+ 19U ]+ 20U ] +21U] 422U 423

X6 HAvy, vi,...,

vr—1 & 715 B AR Il

Weight detection circuit for weights vo, v1,...,
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16-hit Register

[@(n)/16]

Qe [

20-bit Adder

24-hit Register

I

20-bit Adder

36-hit Register

|

|

15-bit Adder

15-bit. Adder

|

47-bit Register

I I

I

I I

10-bit Adder 10-bit. Adder 10-bit Adder 9-bit Adder 6-bit Adder
7-bit 7-bit 7-bit 7-hit, 7-bit 7-bit 7-hit, 6-bit 4-bit 2-hit
A|dder A|dder A|dder A|dder A|dder A|dder A|dder A|dder A|dder A|dder
() U2 U4 Vg U 10 2 U14‘ 16 18
2’01 2’-'.)3 2’-!)5 2’07 2’-'.)9 2@11 2’-’.)13 2U15 21)17 2@19

7 20A71, 20 v holnfi:
20-port, 20-bit adder

[ o5

IMHOK Yy h2fny 5 E, LYy MHORKEE
&, LFEOLUT L O SN2 FHEADDS # I %E L7z,
FHADDS ORFRIMARDDSO 7 F 2 4 L — & 1%}
IBL, EEES T C y FOYd, W TH 555 3200

#1 RERER, A T7I4 M7 F 2605,
WHEOT F 28l —5 Lok
Comparison of proposed multiplier, pipelined accumulator,
and conventional accumulator
Proposed Pipelined Conventional
Item Multiplier Accumulator | Accumulator
AND Gates 1260 0 0
EXOR Gates 127 0 0
Half Adders 399 1 1
Full Adders 1232 75 75
Registers 488 3198 76
Delay Time 6/ fs 76/ fs 1/ fs
Freq.Resolution 76-bit 76-bit 76-bit
Maxmum Operating Freq. 1/(197T.) 1/T, 1/(75T, )
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