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A Generator of 64~8,192-point FPT/IFFT Cores with Single-memory Architecture for
OFDM-based Communication Systems
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ABSTRACT

This paper describes a core generator (FCore_Gen) which generates Verilog-HDL models of 640 different FFT/IFFT cores with selected
parameter value for OFDM-based communication systems. The generated FFT/IFFT cores are based on in-place single memory architecture,
and use a hybrid structure of radix-4 and radix-2 DIF algorithm to accommodate various FFT lengths. To achieve both memory reduction and
the improved SQNR, a conditional scaling technique is adopted, which conditionally scales the intermediate results of each computational
stage. The cores synthesized with a 0.35-yum CMOS standard cell library can operate with 75-MHz@3.3-V, and a 8,192-point FFT can be
computed in 762.7-ps, thus the cores satisfy the specifications of wireless LAN, DMB, and DVB systems.
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FFT length 64~8,192-point

Input bit width 6~14-bit with 2-bit step
Internal bit width 10~18-bit with 2-bit step
Twiddle bit width 8~18-bit with 2-bit step
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s = llog IV | J/ Number of stage
b=1log,N // Number of address bit
ay[b—1:0] =ent[b—1:0]
for k from 1 to s begin
if (k=1)
a, = concat (a, [1:0],q[b—1: 2})
else
if (k=s)
a4 =&
else
if (k=2)

a, = concat{swap(a,_, [b—2k+3:b—2k+2],q,_, [b—2k+1:b—2k]), q,_, [b—2k—1:0]}

else

a, = concat{a,_ [b—1:b—2k+4], swap(a,_, [b—2k+3:b—2k+2],a,_, [b—2k+1:5—2k]}, q,_, [b—2k—1:0]}

08 4. fz22] £ 44 gduEs
Fig. 4 An algorithm for the memory address generation
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Decorder

sing_table

TW_CNT= CNT/4;
TW_RST= CNT%4;

leftshift {x, ¢} return O << o)

case{STAGE)
0: TW_CON_ADDR = leftshift {TW_CNT, 0}
1: TW_CON_ADDR = leftshift (TW_CNT, 2):
2 TW_CON_ADDR = leftshift (TW_CNT, 4);
3: TW_CON_ADDR = leftshift (TW_ONT, 6);
4. TW_CON_ADDR = leftshift (TW_CNT, 8):
5 TW_CON_ADDR = leftshift (TW_CNT, 10);
[ TW_CON_ADDR = lefishift {TW CNT, 12);

default : TW _CON_ADDR = §;

TW_ADDR = TW_CON_ADDR*TW_RST;

a7 g AX AT T4 4N B
Fig. 9 An algorithm for the twiddle factor address
generation
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Technology[/m] 07 0.18 018 | 035

Gate count 115,000 | 39,000 | 37,000 | 16,113
Frequency[MHz] 173 100 100 75
Memory[KByte] 4.5 4.0 8.0 4.0
In-place Yes Yes Yes Yes
Word length[bit] 18 16 16 14

Computation cycles | 5,100 5,175 1,280 5,120
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