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Generate Easily Testable Functional k TEM (Datapath, Controller, k)
{

1 FUNC = Get_Use_Functional_Unit(Datapath);

2 For each Functional Uniti=0 toj

3 Test_Funci = Get_Test_Target_Functional_Unit(FUNC, i);

4 Fk-TEMseti = Get_Easily_Testable_Functional_k_TEM(Datapath, Test_Funci, k);
end For

5 M =Select_Fk-TEM(Fk-TEMset1, Fk-TEMset2,..., Fk-TEMsetj, Controller);

6 Augment_Controller(M, Controller);

7 return M;

B 6. HAERRIMRBE T VAERT VT Y XA

— 255 —



4. EBRER

RETIE, ARSCCRLET AT R L% AT EBRS R4
Y. EBREK L LT DFG _X—2DEE ex2[10], ex4[10],
DFCT11 O = DE R 25t 4 & Lz, KX TrLizaX b
B 7Y A2 LT, &EIEOMRER k-TEM A4 AL
BEITL, MERHEL T A MEgEH, BLOt=ar be—7
PERICE DA — =~y FERME L7z, 7ok, =2 MRS
ORETa=3, B =5, y =20 & L7, W#EG L7 HhEkFiE
ELTC, v b= ERERET, WREMIEEERET L2 M
WIRWTCIEF BT A MR A FITT 5 FEEZIT 5. (EkF
BB L OB FEICHT 57 A NI GE IR BB £ 7
NERWTET A MMERTTREZ Y —/L STAGY[B]ZFIH L, F—
HRANEOBE RO MRS ZRE L. 2, 7A b
ARTCITHREY R 2 L—ya Y EFIT L. R 1LICKRTETAE
Bk U 7= BERER) k-TEM ORI REEREBIE L A 7 > 2, I R
B k, €7 m, BINREERHE, mEA——~y )
2R, BRIV TRIHRBIEDS 4 & 72 HH8ER) k-TEM
DAERTE, TTORBEIZBOCTHEEEEIEL Y b0 720 IR
JRBABTT A MERB AL o oTo. Shicay hr—FHkK
WK DEBAEOERA—/SN—~y Fb ex2 TIEAY VLD
[l & bl LT 0.2%, ex4 Tl 0.12%, DFCT Tid 0.18% T
MADZENTE . RICKERRICK L TT A MERAEZFATL
TAERAR 2, K BIRT. HEHEET ex2, ex4 [TBWNT
RREFEDIZ ) PEm VSRR R ER TE . £2T7 A ME
FRFRNE, ex2 TIFMERTED BT 35%, exd TILH 87%,
DFCT TiI#) 62%HII T & 7= #BETHEIF, 2 he—F Ok
K&, 7TAMEGMHEDOEOHERER k-TEM QAR TE 2729,
B EWVEIEMR IR A ER T D LN TELLLEERD.

® 1. @RA—N—~y F

PReEE |ESRIRRS | KTEMEm egmykee | EE
BEEE [ ero| « - | B |7 i
ex2 6 4 2 0 3 0.20
ex4 5 4 1 1 1 0.12
DFCT 7 4 2 1 3 0.18
# 2. WEKRH=E
B HH R (%)
ek HEFE | BETE
ex2 99.98 100.00
ex4 99.27 99.59
DFCT 99.47 99.35
# 3. T R MR
T AN E R (sec)
el HETE | BETE
ex2 1630 1045
ex4 427 55
DFCT 5261 1959

5, ¥&®

KL TIET — 2 R AR OMIEICE B Lc#ER k- TEM
ke LT, BN K'TEM OF7 X hESHEB L= b
—IPERICLDEEA— N~y REBE LT LT XA
ERREL, B L7z, HEERN K-TEM IZX3 257 A NESMHEL
HFEA—/N—~y REFIIT 252 X M EEHRL, =X MY
Bow BTHERER) k-TEM ARk % FAT LTz, AFEEZ AWZGE,
ex2, ex4, DFCT RIEIZRBWT, @FEA— S—~ RIZFEHT
9 0.16% 2P A D ENTE =, £, WEMRHFIT TS T
0.07%[m L, 7 A MMERREEITER TR 60%HITK T & 7-.

A% DL LT, CDFG X — 2 DA% O KIRFLEFE T
TR, HERER) KTEM A7 V=Y XA THFT 522 M
BOBILENZET bD.

2 Z X W
[11 BER Bl T4 PHENT AT LOREETF AR | L3
BIERRF 3, 2004.

[2] M.C.McFarland, A.C.Parker, R.Camposano, “The high-level
synthesis of digital systems”, Proc. IEEE, pp.301-318, 1990.

[3] el o A8 A RIS I, e PRI 43 2 2 v L RRGHT
KA T =2 R2ADT A MEGLEALERRIZI T DA
VT4 TR, WG ¥ 2 R O,
\Vol1.J83-D-1 No.2, pp.282-292,2000.

[4] LM.FLottes, B.Rouzeyre, L.Volpe,”A CONTROLLER
RESYNTHESIS BASED METHODS FOR IMPROVING
DATAPATH TESTABILITY”, IEEE International Symposium
on Circuits and Systems, pp. 347 -350, May 2000.

[5] W.T.Cheng, “The back algorithm for sequential test
generation” , Proc. 1988 IEEE Int. Conf. on Computer Design,
pp. 66-69, Oct. 1988.

[6] T.M. Niermann and J.H.Patel, “HITEC : A Test Generation
Package for Sequential Circuit” , in Proc. Of the European
Design Automation Conf., pp.214-218, Feb.1991 .

[7] Toshinori Hosokawa, Teppei Hayakawa, and Masayoshi
Yoshimura, “ A Comprehensive Functional Time Expansion
Model Generation Method for Datapaths Using Controllers” ,
The Eleventh Workshop on RTL and High Level Testing
(WRTLT'10), pp.131-138, Dec. 2010.

[8] Kazuya Sugiki, Toshinori Hosokawa, and Masayoshi
Yoshimura, ”A Test Generation Method for Datapath Circuits
Using Functional Time Expansion Models ”, The Ninth
Workshop on RTL and High Level Testing (WRTLT’08), pp.39
-44, Nov. 2008.

[9] Yusuke Kodama, Jun Nishimaki, Tetsuya Masuda, Toshinori
Hosokawa and Hideo Fujiwara, “A Controller Augmentation
Method to Generate Easily Testable Functionl k-Time
Expansion Models for Data “Path Circuits”, The Ninth
Workshop on RTL and High Level Testing(WRTLT’13), 2013.

[10] M.T.-C.Lee, “High-Level Test Synthesis of Digital VLSI
Circuits”, Artech House Publishers, 1997.

[11] Tan G. Harris and Alex Oraigln ,“Testability Improvement in
High-Level Synthesis Through Reconvergence Reduction”, In
Pro-ceedings of the Asilomar Conference on Signals, Systems
and Computers, pp.1919-203 ,1996.

— 256 —



