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( Automatic generation of higher level design diagrams )

o] & W, 7w A"

( Eunchoul Lee and Kyosun Kim)
2 o

A2 AE4 Robe Ad £4 QU MDY AARAN 48] Srk el Az wde 0% Aded A
A2E L ALY AN 45 ARE HEZERS uD A5 55 soka) i@tk ol 2o BANA AzEw 7t
SAE AT Aa B mRAAE 41 0, 3 1) ARelt BrYsH 2o wess 9z A9e Wy dgz A
& i) S 23 A9 GRF A, i) UE UE YA washe e 98e 1 88 # gk 9% 9 v 9dE
o el B2dg TRAR APk Inde Aden ALY AzEd A4 N 184 sl A =B A%
A4 niﬁa e, A2A o2 AAw wtle] ZzAAel dobe mEel BUe ARG A8 A% £ Age
HlEsto] WA %, Aol 52 907 AT AEHE Folt ERE ngow 2R By ¥ N T UL A
= £98 ngt

Abstract

The automatic generation of circuit diagrams has been practically used in the HDL based design for decades.
Nevertheless, the diagrams became too complicated for the designers to identify the signal flows in the RTL and system
level designs. In this paper, we propose four techniques to enhance the readability of the complicated diagrams. They
include i) the transformation of repetitive instances and terminals into vector forms, i) an improved loop breaking
algorithm, iii) a flat tap which simplifies the two level bus ripping structure that is required for the connection of a bundle
net to multiple buses, and iv) the identification of block strings, and alignment of the corresponding blocks. Towards
validating the proposed techniques, the diagrams of an industrial strength design are generated. The complexity of the
diagrams has been reduced by up to 9% in terms of the number of wires, the aggregate wire length, and the area.

Keywords : Diagram Generation, Vector Instance, Bundle Net, Flat Taps, Loop Breaking.
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Fig. 1. Diagrams of a counter.
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Table 1. Diagrams of 15 modules in a media processor.

0l2% 9

module pe #symbols #segs length area
name oldpew| %| old [new| %| old | new | %| od | new | %
processor | SL | 19 33| 72|1,326| 230 | &3] 81,66 | 5314 | 3|2g7523] 5413 | 91
Ipsbranch | SL| 3| 3| o|2m| 47 | &) 3450 | 715 | W|15147] 230 | &
dec2si | SL| | 3|92 48| 223186 | 68 | m|1367| 2214 |
onconJock | SL | 13| 12| 8|35 93 | 74| 6300 | 223 | 66| 26520( 7581 | 71
861 | SL| 5| 5| 0]524|135] 74} 8079 | 2091 | 63]20608| 7920 | 62
decitc [SL| 11| 9] 18{306] 73 | 76| 4904 | 1962 | 60 17,303 | 8442 | 51
triggers x |RTL|{ 16| 2| 88| 9 | 15| &| 91 | 66 | ®|3w6] 315 | 2
rom_control [RTL| 20| 3| 85| 185 22 | 88| 2142 | 222 | 90| 9976 | %8 | %
subl2  |RTL| 22} 11| 50} 193| 66 | 66] 2808 | 626 | 78| 12963 3619 | 72
sub5 - |RTL| 6} 4| 33| 69| 33| 52| 539 | 262 | 51} 2308 | 1,384 | &2
new_opcode | GL | 25 189 26{1,238] 850 | 31| 51,950 | 20,138 | 44{288090| 133475 | 54
addsub 6.0 {GL| 10| 7| 30} &3 | 50| 40 714 | 485 | 32| 4018 | 2006 | 48
interlock | GL | 239 189 22[1,087) 810 | 25/ 51,749 | 30959 | 40|230516| 174440 | 24
decoder | GL | 50 5089 0|2078(2004] 3 |202.208|200,183] 1 |519288] 511420 | 2
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Table 2.- Comparison with a commercial tool.

module type : #symbols #segs
name DC oa |- % DC oa %
— ——
processor SL 119 3 72 602 20 61
i8051 SL 5 5 0 1 136 A4
dec_itc SL 1 9 18 107 3 31
opconlock SL 13 12 7 136 <] 31
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Fig. 10. Top module {processor) of the media processor.
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Fig. 11. Fat taps in module dec_itc.
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