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Abstract

For a System-on-a-Chip(SoC) comprised of multiple IP cores, test control techniques have been developed to perform
the internal and external test efficiently relying on the various design for testability techniques such as scan and
BIST(Built-In Self-Test). However the test area overhead is too expensive to guarantee diverse test link configurations. In
this paper, at first we introduce a new flag based Wrapped Core Linking Module(WCLM) that enables systematic
integration of IEEE 11491 TAP'd cores and P1500 wrapped cores. Then a simple test control technique, which can
interconnect internal scan chains of different cores, is described with requiring least amount of area overhead compared
with other state-of-art techniques. The design preserves compatibility with standards and scalability for hierarchical access.
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Fig. 1. Architecture of IEEE 1149.1 Boundary Scan.
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Fig. 4. Instruction based TAP by IBM.
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Fig. 7. Overview of Flag Based WCLM.
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E 1. Zot 2 29ARA(CAS)e &M Zat
Table 1. Synthesis result of the CAS.
N P nPp n(bits) # of gates
3 1 3 2 16
4 1 4 2 23
4 2 12 4 64
4 3 24 5 118
5 1 5 3 28
5 2 20 5 85
5 3 60 6 206
6 1 6 3 33
6 2 30 5 134
6 3 120 7 280
6 5 720 10 1154
8 4 1680 11 4400
E 2 [TC02 SoC HIAE HIxjol3 522 A ol
e '
Table 2. Scan chains of ITC'02 SoC Test Benchmarchs.
. Scan Chain Length
SoC 2Scan Chains N Average | Maximum
u226 20 52 52 52
d281 K7\ 7 % 32
d6% 137 2 46 55
h953 28 21 166 8
g1023 35 9 4“ &
2126 % 318 538 1000
ql2710 13 413 99 1689
p22081 196 1 126 400
p34392 63 8 332 806
p93791 522 1 172 521
512506 64 10 1063 1669
ab%6710 16 2141 2354 2548
Ao} FHAE A7lE7|® 3t
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I BEIE REE Mg

3) H2E BIST, @8 27 59 HZE
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Observation 1: 27 A{lo] AEld ol WEA
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Justification:

1) INTEST: &4 3o}9 A7 H2AEQl 4% H&
E dee) 27 ¥ Tole] A4 @E ANE T8
of Audstoiof stmg A7 A P Ao} BF

A5 ojof g},

2) EXTEST: #{= AQlwt Hdejsid dr)

3) BIST: 27 Ad Z7sks #@ Aoj7|elA
RUN- BISTE o] &3} A3t}

4) In system configuration: W38 FPGA ¥ flash
W 23] reconfiguration®] 883 address, data 2 #jo]
2359 <7ke A AARrE o] &atd] Q17fgitt

5 Functional test: SoC 2498 7% HXEE
normal modedllA] A|&3lH [P Folo 7|5 HILAEE

e AR o] gt

6) Debug or monitoring: normal modedllA] A%
raw dataZ shadow latchel #74&}i. wrapper control
BHEAE 3o 270 24shd ok

Observation 19 &3t TAM Ao} 7]& & Ao]7)
o EgHor HAAFoRN HAE Aol7] A A
3 E o]E F Utk

Observation 2: N7§¢] HIAE w2g-g& PR A58
Yede] 44 A4, A MEEHE st d
A B A9 HAE Ho Adsks Hoz 7 A9 9
o] dZAE N-P+17/Re] H2E o2 A%d Zs At
o dd A% FE (N-P+DPE dZ gasioA

CASel BR=E 433 &4 + 3t
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T8 Tabel 3. WCLM vs. Others.
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SI2Z_ L conrectons mod(i)f(‘:rc:ﬁon n%;ﬁcatei{m controllr | TDR | Supoort
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TI's among . .
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Fig. 9. Connection example restricted for the simpified CAS. SNTAPp| cores | Mtneeel | requed ool weeded) roqied | o
AP fler) Simplified Core Access Switch BM serial | not needed | not needed | not needed | not needed [ no
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E 4 JIE 3o} Y2 2%XI(CAS)t 7HM et vl
Table 4. The complexities of CAS and Simplified CAS.
P CAS Simplified CAS
oPp nbits) (9-P+1F n(bits)
3 504 9 343 9
4 3024 12 129 1
5 15120 14 31%5 12
silsa 6 60480 16 409 12
_ - 7 181440 18 2187 12
: 8 362330 19 26 8
39 g.¢5lo] k. TS TLML AFH= P Folg
EF 11491 TAPe ¥ Ao] FasiAgh B =FA
a3 10, Z4ME 3ol H2 29xl(CAS)e = 2
‘ Aoyl wkAl e A IP Fo 22 A ;(4
Fig. 10. Architecture of the simplified CAS. Ighehs A& AFHE kel 8l el 5
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Fole] 27 Ho| 4/ AF¢-E AZE BA SOCY £¥dozyq 499 9 AY a¥Fcs Y 5 Yok
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