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This paper presents the implementation of the floating-point functional units into the educational micro-
processor DLX FPGA which is used for the advanced compnter architecture and system design education. Each
floating-point functional units are constructed with the pipeline fashion, so they are able to perform overlapped
execution both the integer and floating-point instructions. The DLX-FPGA has been implemented using eight
(or nine) FPGAs on the DLX-FPGA prototyping board which utilized three FPICs (Field Programmable In-
terconnect Component), and its design has been confirmed. In this paper, we describe the specification of the
pipelined floating-point functional units on the DLX-FPGA, and the design examples using the schematic editor
or the hardware description language. Furthermore, we also describe the DLX-FPGA prototyéing board which

have twelve FPGAs, and the implementation results of the floating-point functional units into the FPGAs.
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BRI AL vF, Uk AL v F, SEBEAL
AL v FEMATVS.

5.2 EEER

8 4 %2 B THA/FEEICHEY, DLX-FPGA #
BB SAT T4 v oGERE RiT o7, TORR
% 2T, RO CLB(Configurable Logic Block)
HEETF A ADREENVTHY, () ADERZNEE
BOFMBEE (%) 2R LTwA, 21, DLX-FPGA
BEVINENAT S 4 v ERLBESE TG T,
4 £7:13 58D FPGA(XC4010) 2 Fi\V 5 & & TS
AHETH A L ZiEREL /. T I T, FP Register Unit
KETNIBEVNEELV YRS 77 4 id, ERRE
wwk%WCbeRAMmmUMMvan)%mw
TEHRLTWVAS.

F7:, K3, RACEBNSNAT 54 EEN
#ODLX-FPGA BT 5 4 v OEEERERT
IhHDEEY, DLX-FPGA BH A TI5 4 VILF
B/NEE AT T A RSB LASE, fSFa—F
OER, B X U Reorder-Buffer DB % 1T L ED D
2720, ETEBREIERL VLI EXFHD

INLDOERDPS, N—FU o T7RAEEL L UH
BEAMCE BRETE LI, BEV NSRS A
EHH LR, DLX-FPGARBK A TS 1% 41
DFPGANEETEBZZ L #MF# L7, DLX-FPGA
TabF AT F-FNOEREZETH, BE/NHES
A7 54 DBERREZIT 7.

6 BbHHIC

FRECH, BER~/ 7070ty DLX FPGA
RSB ASEERT 5400, DLX-FPGA 7
BRI T 5 A4 OBREMERIC OV THENRA, £
7z, VHDL 3 X UTHBE A X 0 83 % 47>, DLX-
FPGA 7O b & A47 - R=F~nFE, 75 U0NEE
R fT o7, FOE, DLX FPGA CAFRENE
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% 2: DLX-FPGA REVNEE /A 75 4 v OHEHER

FP Register Unit FP Add Unit-1 FP Add Unit-2 || FP Mult Unit-1 FP Mult Unit-2
IR | VHDL 1al¥5 VHDL H¥E | VHDL EIREEH l VHDL Bf= 36 [ VHDL
Occupied CI.Bs 221(53) | 226(56) || 400(100) | 400(100) —-- | 100(100) || 330(82) [ 400(100) | 161(40) | 400(100)
Packed CLBs 64(16) | 67(16) 350(87) | 302(75) - 396(99) || 252(63) | 373(93) | 130(32) | 323(80)
Flip Flops 128(16) | 128(16) | 177(22) { 139(17) || -— | 87(10) 152(19)-] 105(13) 64(8) 120(15)
Equivalent "Gate
Array™ Gales 8,710 8,912 7,004 5,715 e 7,423 9,281 7,055 5,666 6.249

R 3 BE/NESNALT 5 A4 L EEH O DLX-FPGA BE 175 4 vm%éﬁ%%

Register Unit ALU Unit Address Unit Control Unit,
BREE | VHDL B I VHDI, EI¥ER | VHDL E¥RK | VHDL
Occupied CLBs 248(62) | 313(78) || 384(96) | 400(100) || 279(69) | 318(79) || 294(73) | 356(89)
Packed CLBs A71(42) | 188(47) || 234(58) | 387(96) || 128(32) [ 144(36) i 155(38) | 214(53)
Flip Flops 128(16) | 128(16) i 81(10) | 81(10) 256(32) | 256(32) 148(18) | 157(19)
Fquivalent .
"Gate Array” Gales 9,997 10,047 3,867 T7.827 4,019 4,367 3,121 3,777

£ 4 BEVNEENAAT T Y EBRO DLX-FPGA B A7 5 4 Vv OREEE

Register Unit. ALU Unit Address Unit Control Unit

m%sE | veol | mpss | vepL | @R | vADL || mBs® | VEDL
Occupied CLBs 303(75) | 339(84) {| 388(97) | 398(99) || 367(91) | 378(94) [} 394(98) | 400(100)
Packed CLBs 171(42) | 220(55) || 243(60) | 397(99) || 167(41) | 186(46) || 242(60) | 365(91)
Flip Flops 192(24) 1 192(24) || 98(12) | 98(12) || 320(10) | 320(40) || 282(35) | 330(41)
Equivalent
"Gate Array” Gates 11,313 11.091 4,107 6,001 4,925 5,534 5,232 TATT

BT S AR ER LSS, VADL kkagkitc HEXR

1, 10,000 7 — b Y ORIBEM T LHTEES FPGA
ZOBHOTERNTRTHL L ¥ERLL. 85
12, AF=F 4y 7 -7 4 ¥ 2 B icBERRAN TR
21T o728E, F#D FPGA % 8EBAVTHETH
THoHT L 2RHIRALE.

DLX D¥ESFEREGSIL, S/ BEESREHA
LTEFTEND., 22C, 5%, FHETERLLE
BB EESRYIEL, BHREGSOEELRT)
FETHS. T/, BEMTIE, DLX-FPGA 7o b
¥47 - K=V LTEBIZ4~5 D FPGA »FHT
BETHD. SN FPGA ¥ FIA L BB N ISR E
e, BERESSOEELRIAPTHS.

Ef3
HEMHHRES, FEv A/ 7u{bREeHmLr 5 —

OHBE—REF, EHESHF, &5 ICREER

THEBOKH - KEWRBOHERICRI/LET
BB, BHEIE—I, CHEREMERMB SRR

BF32 (B)(FREEH 5 06558043), 3B & U—ARFFZE (C) (3R
AES 03680278) 12X B,
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