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Abstract: RAM is one of the most important macro-cells of FPGA ,and RTL synthesis plays a critical role on the ef-
fective use of RAM resources in FPGA development. For the difficulty of multi-resources and multi-targets in RAM technol-
ogy mapping of RTL synthesis, this paper presents a method of technology mapping for FPGA on-chip RAM. In this meth-
od,an unified technology-independent RAM model is proposed,and based on this model, RAM technology mapping is per-
formed through a series of steps,including model set-up, mode-matching, cost calculation,and binding. When applied in RTL
synthesis, this method is capable of mapping various styles of RAM RTL descriptions into the most appropriate type and
number of FPGA on-chip RAM resources. Experimental result shows that this method achieves comparable RAM mapping
results as the mainstream FPGA RTL synthesis tools-Synplify and XST,this technology has been integrated into the self-de-

veloped RTL synthesis-Hgsyn and has been applied into the FPGA market.
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!

f
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% 3 7% Synplify \XST  Rsyn £ 4 b B RAM [1%%
X HL I, Rsyn S23 RAM T 25 B 550 11 Synplify 2505
AHTA] 510 S XST SZ3 RAM T2 Wi 56 50O AR [A], He e
X} F reed _ solomon _ decoder #l tiny _ tate _ bilinear _ pai-
ring 911 ,XST 435t Rsyn 2774 7 4~F1 1 4~ RAMB,
J& PR 523 ROM 5 RE Y.

2% 4 2 n) Virtex f1 Virtex2 2% FPGA 1) RAM T.
AR LR, B T Virtex (1) BRAM Jg 4Kb #LAE,
HRA %S TR, T Vittex2 ) BRAM /& 16Kb #
BAES Stk SRR TARR L, S B 45 R A
259,13 4 /8 ,reed _solomon _ codec _ generator , reed _
solomon _ decoder .aquarius _ perf . spimaster £l ethmac H1 1
PR, L8 virtex #3151 F] DRAM 5235 T 7E Virtex2
F1 A BRAM 223, sde _ fifo I AEAG RS HL 78 virtex #514
ANZZFRE; M AE Virtex2 w1, A] LLA] BRAM 52 8. AR SC 1Y)
RAM 25 W5k Ho AR /] DL3E FH 2R W] ) /g AN ) &R 47
FPGA /) RAM, 41 Altera #1 Xilinx, Virtex | Virtex2 | Vir-
tex7 55, TG SRR B FPGA v RAM £ il TAE KA AR

W R A

%4 TEI[G Virtex 1 Virtex2 FPGA 22{4#) RAM T Epb STtk &

il PRV BROT)
Virtex Virtex2
1 | pipelined _ fft _ 64 8 BRAM 4 BRAM
2 | reed _solomon _ codec _ generator DRAM 1 BRAM
3 | reed _ solomon _ decoder DRAM 4 BRAM
4 | aquarius _ perf DRAM 36 BRAM
5 | Spymaster DRAM 2 BRAM
6 |vga_led 5 BRAM 2 BRAM
7 | tiny _ tate _ bilinear _ pairing _911 75 BRAM 33 BRAM
8 | Ethmac DRAM 3 BRAM
9 |sdc _ fifo Virtex A 37 43 = 1 BRAM
10 | opb _ vga _ char _ display _ nodac 12 BRAM 3 BRAM
5 B%

15y =HA

BEXF 52 Y L T~ R GEAFAk e FHCA 3R 22 R i R 1
RTL Z5-4 S B RHE, HOCHEBOAR 28 W 7 JL % [ 412 W
AT RIBUIR, AR SR I RGN T RTL 455
FPGA Jr | RAM LMLk, s 7 —BE L2 K
) RAM & — A 80, 41225 Fh I A H A7 RAM $22 A i 11 4
FVE IR kA= R A A s =
EFGE— RAM BRI B bl T 2 A i I RAM
SEE Z M H AR RAM XS, 25 R 248 I7E A
FIF LM Hasyn 254G T RS JFE &, HA B 5L
FAUHE. 2B E5 R B UE 1 A J7 15 B9 A R0k, BIAE 7 A=
RAM VERE J7 181, AI DA A3 3 25 & 1 H——Synplify 1
XST b T3 iE K. AR SCEIF 238 1 Xilinx, Virtex | Vir-
tex2, 4] FPGA 42 1] 1) RAM T 2 B S 5 A 0] A3k ]
AR TR AR R 5 FPGA i) RAM, 4 Altera Fl
Xilinx, Virtex | Virtex2 | Virtex7 £¢, H 75 3 8 # H FPGA
T AR CAERER RAM 78 L 20t 4 v g ik BT
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