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This paper proposes a high level synthesis design flow using the class library for multiply-accumulate (MAC) operation. Firstly,
we generalize the hardware structure which is synthesized from the library dedicated for FIR filter on conventional high-level
synthesis tool. We then indicate this generalized structure can be used in sequential circuit design as well as pipelined circuit design
and a high performance design can be gained by taking full advantage of functionality provided in the embedded DSP blocks. To
synthesize this generalized structure from high level synthesis tool, we propose high level synthesis design flow: MAC library
function call is divided into several units and each division unit is synthesized as a pipelined operator with input at multiple cycles.
Applying this proposed flow to high level synthesis tool CyberWorkBench®, high-performance designs in a various range of
applications can be gained.
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14
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17 //mem_a[0]~mem_a[3]iZHll % D AE
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21 }

22 }
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4. FHMFER

RETHE, AR TR LIZEMamR 7 v — & @Gy —
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1L ICFRE ARG D7z DSP 1 2 7y — &R %2 78T
i, fE L7 g BEA Y — L 1E Quartus Prime Design
Software 17.0.0 TH 5.
# 2 324 v FIR 7 4 V& B DOIERERIZ

Latency | Stages 1 ALMs Regs DSPs | Fmax
(MHz)
21 11 2 201 100 8 | 265.25

X 11 EH S iz DSP 7 27— FigiX

42 QR 9

QR 43fi#(householder ZE#aff )L, / /L LFHRESCATHIR A
PITOND%, WEEENZEHINLT VT Y XAALT
HD. R I3E, AEMEEZA T 7V EFEHAL, QR it
7T XA(C k) E @A ARKR LTRER, EREhiT
WA (EFEE)OMEREIZE L T T O TH S, A4HITIE,
QR S fifExt G & 72 BATHI DY A X% 5x3, REA DT — # A%
B & BE/ R CE R 10 B B, N8 BTy 1)
L L7z, A L7ZEEA ALY —/VIid Quartus Prime Design
Software 17.0.0, #—% v b « 751 2% Arrial0 Th 5.
# 3 MMER T A 7 7V EAREOMERRIEEE(QR 51k)
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x4 BEEZ A 77 U RO PEREFEIE(QR 73i%)

Design | Latency | ALMs Regs | DSPs | Fmax Performa
(MHz) nce
11 252 | 10649 | 7,998 | 47 | 20354 | 1.238085
2-1 252 | 10672 | 8173 | 59 | 198.65 | 1.268562
31 252 | 10523 | 8633 | 68| 196.46 | 1.282703
4-1 252 | 10,355 | 9,008 | 71| 198.93 | 1.266777
51 252 | 10,939 | 9908 | 80| 198.14 | 1.271828

e e LT, BRER 7 A 77V 2 A8, B
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B& 4ITRT. ZOHE, CyberWorkBench®(Z 33\ T
VY =% RT v AT DRERENMEI K B, ERT VA DL
AT UVHPNSL RBEMBSH S, —JF, DSP DI R —
NREMEIZER S 7%, CLB & DSP 7' v 7 R fdfi
PEIERAR bRy 7 L bEmeen, KRIA47 7 VEH
FpL b2 L, +47 Fmax W&ELILRW. h—Z LDk
RELLER & U CIIREMEA 7 4 77 VAR O 503, K66 H
Bf & BE O 7.3%20ET DR L Ao 7.
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Design | Latency | ALMs | Regs | DSPs | Fmax Performa
(MHz) nce
2-1 240 | 9,242 8,232 48 | 181.29 | 1.323845
2-2 240 9,235 8,080 57 173.25 1.385281
23 240 | 10,078 8,465 79 179.6 1.336302
2-4 240 9,721 8,062 87 172.27 1.393161
25 240 | 9,896 8,062 102 | 172.83 | 1.388647
5. #uiR
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