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/%  (I/O)# M £ # & o s 9 » IEEE 1149.14% % 7T #
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Port, f§ # TAP) - IEEE 1149.142 % (% & # % # & + € %
49 TAP% A s — B IEEE 1149.1E A 3 & 5 & # A & 3
AR ARG N KB L ETHRRA - &N A TAPH & 0 —
MmOk AR EM FER S 4 (daisy chain)F X &
i o M B @M@ AR T oM sy B F T M E M (serial data
pins)TDIf TDO » £ 13 R & & #* f ¥ & X 7l — T # # TDD
$hoh BRI EZEFTZIT - A TDIEM AN - KR
¥ 4 M K @B T # 89 FFA TMSH TCK(AR H & » & &
TRSTN)#E My /m A 2 A ik 3 > 3 & H & — 18 4 3 TAPE
woHE e

B 24 & 2 B f ¥ 4 4 2002 — 1% % [EEE 1149.1E &
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B A £ X HFHSBEPCBA B A S » £ B A LoyE &
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MO ¥ & (signal clashes) o & # &% & f& R 5% # 4#& - IEEE
1149 1 2 & 2 K R A & & 7 4B E £ KB 2 & A X #
Ml TAPZ TDIf TDO# M 8 > TDO# £ + & % % H (drive
out)e A & - & M # 7l H 4 (serial-shift) £ & TAP# # & &
MoK R AT IR 2 F R A £ TAPH R K B # B (Finite
State Machine, f # FSM)# Shift-IR% Shift-DR#X & # A
4 & % # (enable) TDOE & - A A L € 9y 65 M - ¥ & 3%
@ TDO#% % #® A 3k /& % (inactive)R S M 4t & & ¥ R £ €
#% (disabled)> T 4t & A TAP# #l £# = — & £ 1L )R X % —

ﬁ\*?“‘

T & u TAP4 # (Addressable TAP Linking, f#§ # ATL)

Bk EMBBIZ S 5 L E A @A BE300c 4F 12 4k — & ATL
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B R A2001F TASER BT HFIABEAL"ETERZ
AL EFB A PERSFT EREE"HORER FHFFZE
% A ¥ % £ %60/303,052% ¢ -

AR A KM R ERBEAER S, A
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200#/2 300 & 18 IEEE 1149.1E /# # & TDI» TDO > TMS
» TCK#A A TRSTN#& - 4 38 8] & #£ 4 £ K & 4 54 & % A
IEEE 1149.1 E A # # £ o & @ # 2 ¥ xT (UUT)
202.1-202.n %% 302.1-302.ni#@ 3R - & & E A # 4 & 2007

300 ¥ ASREF RGO L ARBY  EHAK T — &
ok oshE R Kb A B REEAEN X o8 oA KR
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(Automatic Test Equipment f§ # ATE) > # 4 :§ % R 2 K
% (In-Circuit Tester M M ICT)R . # @8 A € i (PC)X &
R #F #H L £ (scan tool) °

#HREZERAABISHIR A KA EITEHRARKXZ — &
P AT EHAMNAZTEFHY —M@BRESICLERAAL
# o BB ANKXBISTR A M EEZHFTHEEA LT HT
e L2 eh R TRdshda s 3mMmBANFMN
WE F (sequence) ° b 9 0 i A s AN X BISTH /1 #4 € & #
B A K AP R EE SRR KR &R E R
B X T R £ AR 4% T H M B (power-up)iF A # b AT

%s&m‘-r@&ﬁ&
o B W oMW &

2 E H £ X 2 %% B A (invoking)# AN X BISTE %

5 o

N
)

B4k v A R 8B E & AN KXBISTHER #7## E T

3

£ 4
/& % BIST#4 % 400 - BIST#4 £ 4006 4 32 42 @ A A R &
T R €

402 R R HE X ERTHBBRERLI04 FK T

o
-;‘EE

B % 402 i 7 & # /#H & (parallel data/protocol)
UUTZ % 7 # & th & (# 4o :IEEE 1149.14 £ ) M & #& -
4o B 4F BF T 0 "R i i Mg 2 (ROM)4067 [E # # W T & 42
(RAM)408#r 4% i 4 2] 4 & & £ 402 — B A HE 410 ROM
4064 % #2 X #5 (program code)’ & RAM 4088 # # ¥ M K
BOR 402 AT B AR X B AT A e KA -

A & BIST# # 400# — ¥ & ¥ K @ & # (interface
logic) 412 # © i # £ M K 2 X 40248 & 7] 1& 7] £ &
R ERA04 Ml A MR E B 402 {5 ik fo dF Al RO &
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% R T HRA04 2o Fo ik Al AR KB -HF & E 7/ E T
T %
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%ﬁ;

BT RAIR M MR E B 4022 3 7] ¥ /7 # & #&

&

AR IEEE 1149 1B A #4140 H BB M AR 8 & - R %
» T 42 B IEEE 1149.1E A #4414 R B & £ — PCB L & &
oo Bk ¥ A A B20004 A B2)R % » £ E3I00(F A
B 3)x —IEEE 1149.1E /A $ @4 & ¥ 6§ & @ [EEE 1149.1 &
A HE o @ B 0 % AN XBISTaA & 40068 4 5 & & 3 5 416
EFREINLIE D H LGB T RA04 E H &SR A K
e Hl R A40TRE P i AR B AT H B KT RAL04F R F K
i 42 b 2R OB X bE A B 4078 0 OB S 3t € E 4 - X & £ 7]

o)

1% 7] % & & % £ € % 404 F s # # [EEE 1149.1E & #
414 B A 5 F SR A K A 4 B 4074 #/ IEEE 1149.1E
W OHE 414 o

4o WA b R i o6 R % s N X BISTA B 40068 # % K 2 B
402 » A ROM 406 & % X 2 B # % & £ % # & B
(non-volatile storage) * A & A RAM 408 # X Z R 4 3k /
T ARE ug - RAEAARREES A EARET  KALX
(Bp 3 B A ¥ € B E A XK/ (Pl 4w :CHH) £ B A A FH
B X zh g A2 KX B (library)de v % E fo 4 B B A o & B
(linked code)# £ # ROM 406 (E & &L # #HF & & & #)F
v 3 B R E KR EBA2H AT AR E R AT N ®
& o A #H S T BT RS E T AH (scan-out data)fe A A F
Bk A H AR EEBRREESREEHER > KA
RAM 4084 & ¥ e b A B < A -
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124

B REZ O ARRMEHEANKXBISTAHR /7 #91% % BIST4 % 400

S

2 R 4 HEFEEAREAZ & ARXB XM E (test solution)®y
% F 4t (customization) BAFE H 3 > 4 H HFEEFE T &2 & H
B fa a8 A2 X #% - s M@ F & oA WM ERE
Fleg & & X &4k A@EFo & AN B K kg — e RAMES
OO — A SRR K ERE LA REZ

Z OB

B X E A BB (P LR RKRERERME FRMEE RS

NS
»
A

Bl 69 %k 52 & & A2 X (drivers)) > B T # A 4 & 8 R

o2
2
3

A X BE R MBS T EEET EBEISG M
Bl db & 3 m f8 R 4o A AL g -

f OB % % AN X BIST@A 400F » & F 4 MR 2 F
402% 4 Bl A K 2 E mX £ £ R F A (re-used) » b F & 47
EHEI X T EM— 58 2B REEZREHE&AKXAREH
R A AR E E KRR Rd o —ERR EHEARARK
Ve HA R B RS MR B 4027 R E B A02FT F e A AT A
T X #E TR X ELE ARG IFH & (scan chain)¥ » & B & ¢
B RAEHRERBRRBA P HHEANBRX - AR RET £ &

NGBl K B AE R M X R 4% 6 kRS B (fault coverage): &£ B

£
& R & O MR 2 R K # ¥ M (microprocessor

infrastructure) # &~ & AN B K ey — Wy oo B BT E
MEAEOWERTND AR - FTEHRNOD(F e - HBRESR

402% PR A E 80 X 3 B R )k b AR B B B o4) o FF R 0 R
BoF ik T B M AR 4 H sk A X BISTRZ # 69 8 & & KX > {2

o

MR R AT TR - R FHOBRESEAREL

£
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TREZRENMNAFERFFESH N (development effort)
B A TREENAAEAELERELOERLLCTFEE T ER
(structured scan methodology) °

FIC PCBMA R 2 S0 Rt & RF L EHMBHF - %
£ PCBH 2 & ¥ X & AN X BIST#H /7 60 § & & & K %@ ¥

" ETFTRFVESLERARAEA P EEAAPL T AM KL
4%&‘1’6‘)%&%5&77‘*33&5@‘;‘Eﬁiiﬁ-ii?fﬁiiﬂ%ﬂidi%ﬁ
(# 42 :CPLD#f FPGA)® & & H W & Al & # % f ISC(%F &

M)z LB AEE R - HHEEE RN TS
T K B Ao H OB M B E %N BB YT T AL EERS
R OAERK R AR EETHM - #F FE2 €K

& A & A R A% 4 # PCBH & % < & A X BISTH ISCFHf
o G- - I D B 2
LI AR
BREARAER Rt - #HEAKIXTFEAHEARAEZEA & AR
(BIST)E # B R #HE A RXRBMRETFTERIMAHLMAE AR

3%
&

TARAXAINE T Z2 4% N4 B(SCHE 7@ - B AT K F o
24 BISTEH B LA TE KA TR ERPPF NG ELER
AR 4 ¥ A2 % BISTR A 2 8 & 7 M Be & - BKT &
Wk RE L HHEAAMEESZELBISTH &6 F
Z BB R RS THEMENFM B AR AL RS
BIST4: # % = & # # X (data format) ¥ & # 5 3 2 & &
#BLEAHEXN ERE A

# AR F HKBISTH# # & X
A I D N L M= - - S 0 B - - W SN e L
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fm B B ff B AT ik B M R K BIST#H # 8 £ # 0 L € &

oK Bl 4 # F B ok 8 (custom software) B B fo {8 4 FF
% 49 T f2 BF M (engineering time) ° b B B & £ (AT IF H
e AT AR BREAFRHRIREIR G EZKXBH
BERHEAEAIHIBRERESRHEOKRB A RE KA
XREREBSEREFHRITAHE T HFM -

dosh 0 R S BIST# #] 8 R M & % — & 4 3 &2 &£ BISTH "

e

G "(code-less) i » A A e FraHd A HKRESR
AR RAHBISTEH BRATEEHRETR R S B AR
i H R HEBISTR M ETHRAKRERGH -

A BIST# #l S ¢ & B 2 # L7 £ AR AERAET
1 8% (FLASH memory)¥ 8 A # » € & £ 4 # A » & A X
Ao A PISCZTHEBF T O ETORAF 54 X F#H
o A& 0 T ft B F (configure)® % BIST# # & £ # » A &
A — & B o OB R EH B AR FHRY MK KX (Scan
Object Format » # # SOF)Ae A & #£ -

E—BERG T FAEBISTEH ZBRHEEHE & AKX A
% BIST#H # % » &« A KX kM & €K » & A KX IEEE
1149 . 1 A #F > & R sh & 42 4] 3 12 38 % - &2 % BIST# # £
A% A B P LE i E X% fIEEE 1149.1E A # » & H &

G

By b B b 4l B o B A T B A B IR K A B AR
B b4 R g 5 BIEEE 1149.1F % # & @ A (FF R £ "i@
#® "(pass through)# KX + ) A @ 42 X A & H pJ 2 & 8 &/
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& £ % BIST# # % €% - Ak # X » & % BISTi # 8 £
AR a R E ISR RN B R EHE RET

€
#E BRI F o
— 2 F e T AE KRS B kR F o R A
oA B AR KRBT R E M E & AKX B AR
WA ABISTH # % @ it pMHFuea TR A I
B X FHEAL(UUT) SRR A4HERETR KR
Bfo 8 FagETxF 2 -8R £ FH A K (scan tests)
LI ISR A - S I TR i A B - L I A -4
2l R KPR E L HBER - KR E (verify)h B 18 # #F £ A

o
=3

9
9

gl

)
Q.

)

R
& &

3
3

w2 KR 32

—

I

B & &
F X R AT F K A M M FH & & B L & (on-the-fly
comparisons) > # & » HH G EF I AL X F &2 % BIST#
HEBZTETREETRE ST HEF R L E(F od X
UUTFH 8 £ )Ffe T8 8 3F 6 80 8 {2 m A 3L &

A BISTH # ZE # & ERARB AR ST FHE E

Bl #% K 2 E » BT VA & % BISTiE #] 3 68 % WA A

H
A
&

it

2\2\7

B aT#% & 09 2 e BIST# # Z 2 B ¢ R # LM 9k A &
R AKEE ok RAKELERARER YT ELABRERT
EhEeFped A AXBNAIA BrRBEHEIREK
BIST#: # B v X = 2 A KX - ®m B » 2 H BIST# # & R
Mg 3% &RV T B FH % (overhead) 8§ » A %9 #AF BIST
EA B AEITEHRBRZI - FAHE T EIT AR AL RS

4 — {8 % £ 5 PCBE » R/ AT EHA K Z &Ko — @
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KR FZICE- I B THHBERPALEFTH O ETHI
% TR & F HBISTH 4 8 X € & #6 — & # £ A
pHFEAAEHN S HFaarRAH KA ARR G &
4 4% i (seamless transition) o £ % BIST# # & X # ©~ &
A HBREESAARAEHR B RLEERHEEDEZR &K
HR R EREMR RS RBHERZRHKHFTZT - RAFEICT X
T — &G BB KT MNARAEMH AR HKBISTHE # &
e B RA > ZHRBISTHEH ZR#HETHERAALAF R E

Be N

L

ToaF M e
RERETRAOAE A HF el AEHAOLECHE
HRRARBREBEMH R FTEANL ALY -
G A

2R HEBEERE FEARNTAER S FmpE el
WOE MR B K E R L P
1% % % IEEE 1149 18 X AR E PR ERFHREHZ
R B

2% 2 B OB ¥ & 4 B8 % 1% % IEEE 1149.14 £ E & #

[

By

Z — F R B

B3& 28 % % % 4 & 2 1% %6 I[EEE 1149.13% £ /E A #
z — Z R B

B4z - AARBHEAXNANEZE A AR IAEFRE
KA H F T -2 HBISTA KR X — F R HE

B S REAEAZL-TFRAHEREE &AAEHNS
RHEZI— F KRB
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Bo & £ BSTREMHMFXT—-—FTFE2HEAEH LR
EHEZ—FRE

B72 ARAREB AR AGBZHHNEMBERAZL —FHH
AT &R

B8 M ARAEBEERAAELLEBSTZ2HETZ — MW

Bxmke TEER ORAR

9

Bo9Z A RE AEARA — & A K £ 08 X4EH8— 8@
MBSZRZ2#HHTFERRAK I F O ARLRB -

B o2 ¥ m i
#2000 12A 48 R £ ¥ F 2 £ B e F &M FHF 5 F
60/336,586% vA 51 A &1 F X # AN A X F o
BSs# v RIEARAE A - RBET AL NEERAK
(BIST)#: #1 3 R #5500 — B BT H-H - £ B BT EH F
v £ S BIST# # 8 R #5008 # :#% A X IEEE 1149.1E &
#5120 # 4 P IEEE 1149.1E & # S124 % & 8 A\ /8 &
(DIO)E & # 520 # AN X & % BIST#: # £ 502 48 & %] &
% BIST# 4 £ 502 #& A KR T B 5504 X A5 & 5 & &%
BIST#: # % 502 4 36 i& 4 £ 506 4 & & 4 £ 506 % T 43
3 bR B KA BS507TE —BETEF F T IEHES04
Ao —M@BRESRMALEMEET  # 4 % EHEPROM (7
B TAEXAEERLEM)RXKEEEPROM (€ T &K &

2

4

(@]

5

(2

TEAAREEFRRXEMR) Rdm» ZBRMEGE D
e Mo EMTATRAEYELTEABBAERE LT
6L 4% AL BE o g Sh o S I K M A B SOTT R & AE T EF
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e a %R K EMATE) » # wwE % A A K & (ICT) &
AABATK(POOZHERFH AL -

B 64 T & & £ %2 S BIST# # & £ #H 50054 A BS5)F &
A& BIST# # 2502 — B & T #RH - £B BT %G F
£ % BIST# # £ 5026 # 4 0 @ & € % 602' % R R @ 604
» A& B /4% ik (start/stop)iE #F E K 606 i E M R & 608
it 4+ B # § % (P_Decode) 610 & # b & (CMP) 3%612

9
q

Fo 3t 7] 3| £ 7 4 3% (PTSC)E % 61885 & # # % % 1t &
611 # AN M B614 L R A % A R E(TAP)E 4

%

BoOo&

% 620 % #F B S5A 6 A B AT E ey R K BISTH 4 8 %
50069 & & o B AE Ao A R H A T o
TR RS
B S% T~ A & & £ BIST#: # & 50269 & & (2)8 A K

L T EBRAwWALL  MHZARKKBOF X 4% - —fFH
AN # % ZARESET_N - # @ % #% A & & % (reset) 2 % BIST
eo# 8502 % 4o 0 RESET_N# A T # & sb 2 8 3 42 #
ZS507H R4 - £ B B E &P ¥ > % RESET_NGR 3 #% ¥ &
(asserted) & # 8 18 & 12 8F » & 4 BIST4# # £ 50249 4 & 18
¥ H B RERS AR ERELEEAEL WERE  RFER

5028 kA YRR MALERMIZEMRSIFT Y IFRS
€T o 5 —HHANANAEAMSTRCK e 2 -~ # ARBE ¥ £ &
% BIST#: # £ 502F = Ff F & # 69 £ 8 42 3R 3% (master
clock signal) » 2 4 3% :MSTRCK# 3% T & o s ¥R 8F 48 N K
B (R T &£ )P R > # B #% A R E & (derive) £ IEEE
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1149 . 1B /i # 512 E ¢ TCKA 3% 48 % -
sh A # B R &

Bo E sh ¥ 18 @ § % 602(4% A B 6) & R 4 5 E 4F s &
o= 4 B 507K & % BIST# # 8 502 % # K % & #& 2
IEEE 1149. 1 /A # 512/ DIOE & # 5202 A - 4 A i & 4
i@ B E K602 & s A ik 4 B SO06A 4T A 6 s R HE K OB
HAE(ECE N AN U R b 2 EF - A8 BT %6 F
» ¥ ECE_NR K K B £ & & 8 /K € 42 8 > % &% BISTi% %'J

nu

£502€ % &% > MIEEE 1149.1E A #5124 DIOE & #
5208] & A A & & s ik 4 B S06m @ s R KA ES0T
P #2 £ 89 5h % TAP DIOM 8 Av A 4 4l - £ B T B 49 F %
B F o A sh IR R R #E A B 507k 42 B 4 I ik 42 B 506% A4
ECE_NG % & % 3 ¥f € 4 & # & € & > # H € # IEEE
1149.1E A $E 512%/ DIOE A #$F 520 # #] # 2 % BIST %

(&

# 2% 50240 = B 43 B K A EBS07- £ RE - H SR A
T R 602FF - 42 o9 4 R i # £ F & (ECA _N)#y & A % €

P

A BB T 4L 0 AR 48 T b R R 4R A B SO0THE Wik Rk IE
# IEEE 1149.1E /% # 5124 DIOE % # 520 ¥ ECE_NGR i}
X # & &5 T 45 ¥ 0 & % BIST# #| £ 5023 & 4 # IEEE
1149. 1% % $ 5124/ DIOE & # 520 -

o oshI R K 4 4 B S07TR 4% 4 IEEE 1149.1% DIOH #&
B HES12F 520 R 6 % % R g s A K EH BS507H
BMRERPPAHE EB TR EITHEANFT  Z#EHZaRE
A % BIST# # Z R A S00x LA & a5 m TR - &4
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:s,ycwrkrﬂsp'rfe‘z%gsourﬁa%@%%rszau A B S0T R K

BB o k- BB TES P R EERS04T R A G
FEAMAERBE(AT E)m A REX AL  ABBEENT

%z
MR E B &AL E S %BISTHE 4 2502F 2 &%

N
—
.%E‘.

R

R @ 6088 DATA(HA # )E A 3t » ADDRESS (4 & )E &
H © A A CONTROL/STATUS(# # /4 B H)E &K 3 - ¥ & B

22
oy

“ % R @ 604F7 42 4 4 SBC_DONE N(# % BIST i #
B )% TEST_FAIL_N(# # % &K )% & R 3% A & & 5 &

&
oo

T %6025 R WHECA NRIE » s A BB H

W
e

€ DATAE A # &£ & & % M (free) °

B K A B /4% ok Fo iE 3F

2B /F ki EETHKLEONNLTABORAREF T E & A
% BISTH: #] & S02F7 #h 47 69 — 1@ #F # & ¥ #4 (scan vector
suite) > £ A A $H/FLRAFHKREOE o £ FH/FLEEFTE
B 606 R @ik i ZEHER @60 L ELH T HER

(¢}

A

START/STOP(# # /4% it ): b 8 N & £ — #& START &
STOPMA F & £ % # BISTi# # 2502 F H# £ - £ > & &
z 1@ E (power-on)E % T % T & & # START/STOP & A 3
A B /1% 1k & ¥ E K 606 -

Test_Select (B 3 # # ): ¥ STARTIEA F # £ B o &
Test Select# AN L o) B A % & # &£ 7 & 2 RX 41 XL % & &
BIST # # 2 S02FF h 47 ° 2 4w 3 - 4 3 M M N % # &
(jumper) 7T #& 3 4+ Test _Select® AN Z| 4 % /4% ik & £ § %

-19-
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(15)

606 - i

£ B M ¥ #%& # ¥ - £ START/STOP#H 3% £ = — # #
(rising edge)® #1 BL £ % % BIST# # % 502 % 4 STARTJA
B &£ % 8 M 4 M 0 & Test Select#h A E o9 & 4 % % ¥ #
(registered)’ @ 3 & 5% R & 608 8] #& # 3R (Signaled) & B #
OO P RS04(4% A B S5)e Test_Select# {4 € sk 4 %
RETREBESI04 — 2 B AR RAINBEFEG T A —
TA 2 A& 4 12 3k o — 2 % Bt STARTIE A E % % BIST i #| §§-

502 4 B A F R & AT fE A B /1P ak B F T % 60689

z
START/STOPSM A e M G R HFEH S T4 » XA B X #F i
#HBSN2HERAZBEZHFHEGZTIEA -~ & 2 %BISTHE # &
S02E £ AR A FHAEEH » £ START/STOP&@ A R
E 2 — B % (falling edge)® 4 % % BIST# 4 £ 502 % 1%
(halt) B K 1% s # 41 — A £ & % (clean-up) g A& - & #
START/STOP# AN % # & & 8 /& T 12 85 » R £ BISTi: 4 &

502 & 4 4% K& £ B E 4 & (idle state)® - £ B AT K E o

T & # ¥ > START/STOPH 5% & # #% T %= (pulled-down) *
AT ET N MY R ABISTIE # Z502#% €8 % & £ £
MlEREF A EALEFHFFSE — STARTF # (event) °

AR AR B

MR @608(5 FEO6)E & A R A BB iE 8 S04
5 A BS)AAYTHR - £AB WHREGSFTHEHF - BRERIE
B 504 % — #& X A F oy (word-based) B B ¢ & 5 - R &

JE& % B AR 8y & T A AL E R K BIST# # £ 502 A& R & &

-20 -
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(16)
BB AL e A PAaE  TRHBERE608aHARE
#lRPEIEMI4 HE K BARMANFTEE 0o F -
MRESET N:ZE R R 4 Z R R B608 —# & » § T A&
EEAK T AR e E KRR T MS504.

CONTROL(# #)::2 & B # 4 # % & 3¢ 1§ 88 5042 & B
v A2 X R B A R BERBEME P G — AR FE o E R EE

cew H % f (Chip Enable » # # CE) © #y & %% # (Outpgt
Enable: ff # OE) ¥A B & A % # (Write Enable f§ # WE)
A RBAYR EHNARETRE  RmARFEARMEZE
Mt HERFT O ARAALAZEARMNZERY LG HE

W

o]

STATUS(# ) B R W HE L E ¥ X @608 —&#Hm A A R

-

B R P L& M T M 504089 B % /1 B AR & (Ready/Busy
status) °

ADDRESS(4z # ):38 % # X R & L 8 B X & 6084 &y i
C EM R IT E R FER KRR ke E RS04 —
2 B ey 4z sk oo

DATA(E # ): & & # R M L 18 #3504F % R &K A2 KR &
oA ¥y FH -

#48 #& % (Configuration Table)

% A % BIST#: # £ 502(% & B 54/ 6)4# s STARTH 3} &
P Al R S02€ B LB R @608 P MS04F R R
Mmook AR H R GHBISTHE # 55026 #1 4 & &

IR

% E (set-up)F R - £ B AT F 69 T 4 6 F > FH 4 » # 4

July

221-
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(17)

2o Pl e RS04 a0 —B 26 ERMAAE R R
- B 8% F A R BT A LB EML Econfig Address (& &
foak YR 2 o RE R 8026 Bl Z B RES04(FAESHT — K
$o % # 800 °

Rk E O T 5 M % A (timing) §

2 1% % % & (Memory Density):¥ & 4% T & M ¢ & 8 T
#5040 kAR D(ARE)Z - H B -

3 Mg 8 £ & (Memory Delay): i & % M 32 1& # T # 50-4
% 45y B| #% £ (address-to-output)it & 8 R - A M T K

T & A B M@ R R H o
e B O O Ok W R @608 Ak A B o ik 4l CEE

o B F E MR A G BISTH # B5028 4 L ® A A F HITKE
Rib

#
& /7t # (memory banks/devices)fm ¥A 3£ # 69 T & 2 A B o
AEBAWHRBEMTEMNT LEBEFARA AL -EH -
B o 0 00001010 845 &4 = it #5 T A& & & :E £ & A 256
Mbhe P 2 16 8% 4 # 5 R I % B > & % BIST# # B 5023 &
# 8 & :9F /8 CEM &£ & 47 B & 3¢ 1§ 28 4= #k o

Ak R LB R E608E A REHMREKRNIIE
Ws04ey M BB FRBERAF - AHERR > TR EER
Ao A A M-MER T £EEREZHEKRAAKRETH K

S g 4t b Pl B BRS04 Aw ok B R o R M Bk PR IE R

49 45 Wk B| 84 b & B (#| 4o X £ % # (nanosecond) &k T )M
B MSTRCKR 3% 48 £ (#] v X B ¥ # (MHz) % & )R #%& M
W OHE b e kR £F N M EERFMKMER(default)

-22-
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(18)
W R AR oA RS B S04F K oM OE R

% 4F :d & % BISTH#: # 8 50287 % # 69 & 1K % & T N

¢9)
e
a

B A R A AEREM AT R EDFRATH -

A % BIST# # 8 50269 4 & 18 # #% H § 56 ] T s 42 4
T8 REIAAN - £aAaBERFTHOTARREG®AF(H
vt B R TR A )l A 3 BT AR F SR AR
A BS0Tm ok A2 X R E B M ES04F -

B AE - A A 4 42 oH

R AEE KRZIHK FAHBISTE 4 B5020 L B R a
608€ 4T £ & ¥ & 2 & 2 42 (Test_Select)h A\ AT 2 & 8 £
4 4% 3k (Start Address) » i B £ & B A & £ F & & 4
A n+tl118 B E (allocated) & & FJ i & 82 504 F 89 4= 3 {2 &
B R e A R B K BEBERAN O BSMEREENEE ST
L — 8 & #F F 2 42 # (Select Clean-Up Address)f # & 1@
i# # 1% nfz 8k (Select 1-n Address) °» £ B B F 3 # +  #
O+ F B ik 2 Gk E & (high and low segments)
806.1Ff 806.28¢ M B (2)F B & £ R M T B 504F - B
oo 4 H 1618 # F AL B (F] 42 :n=15)F a9 & /8 &£ #¥F £ i &
T omAMAELEEFEIN L HE KL E KRB08.L-
808.n#2 809.1-809.nt¢) M B (2)F - 2 Rl A B X FH & F
A A o M A& 4 1% nfz Bk (Start 1-n Addresses)fe ¥k #2 X #A
B o2 P REBSO4TF o

(B

— B EAREENE RRMR G608K & MK MR

EASO4F HF R AN > MedZT LR £ 0 %%

i

'
38}
W
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(19)

47’ﬁf'lxii'l?ri#;tth?#‘mﬁgfﬂzh b6 2 R AR 0 R
# £ B X R o Ax R B %k B R HF &£ START/STOP#H 3% £ A

‘E’-

4% » TEE X @608k € e —FLF 2 )EF » M %8
Bk A F e
W 4o

o R P RS04 2 4 1F nf sk B 808.1-808.n
809.1-809.nx & % & 4 H #H K @ F # & T 4 810X # #
Es@%ﬁk%%ﬁ%%u%%@%?%ﬁ&4ﬁ%
ARI0XT M EH EF-HEBHF RO T A8I0F ¢ & @7
MOAR R B AR AT A &R K RISCE H 0 EEE
— B AL 4 13 ndL o Aw R F Bk o & 4o R 0 A 4 145 HE T

q
o

BY
N
e

)

m
®
a‘:

o) )
gy

52 - K A Ta8l0 MLy et F oo £ B AT
b B Pl P 0 F AT AR H B S502a9 B X B EH OB K

Ml # 1A B 3 hw STARTH 3% 2| #= 4] £ 5028 - 3t & 4

5=
3

<t
8

% BISTH#H # 502K E A & X FHAEE o

B
T

84 « (- E R MZEHSM4AT T HAE T ABI0Z K

i

#9 5 2 & & (Clean-Up Vectors) 814 B 4 # — @ #F 2 4% ut

~¢.

R A M EMEEEAS B84 B8 % START/STOP# A #& #
R HEBKITLERNAEAAKXBABMEANE LR REeEEFEL
ik E VA M A uk o B R F ST — FH4EER RS
BIST# # £502:# L R AF AT HITFEZE T KA
M 1% g RHFME £ - HHMHETESNF  FAAEESR
ANHABHOF > HRTREFFEZ G ARBHRNIET
Bl P oo g oak T AR MR M R B EFE AR

-24 -
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(20)

B8t — vy @ - ARBTHALLBIZnGE B RGF
AR ELEBS4FT S FEOTLI0BEFEZRAEB
- E B BT RN T BAEAHERE F M@ ER/IES
(End/Return) 4 4 822.1-822.n ¥ # £ # 9 L B B HF # &

¥ 4 812.1-812.n° £ B AWK B T - F » FEE E 814
e AAFHOT ARG F R AHELRX > &817A
B RIBE @ 4HREEHE

% % BIST# #l 502 R # € A — & & #F @%%é
Z B B
® oo F K KX M (formatting)dF & & & A £ [ #% 2 X A 2 2

4
(set)R &£ — B AL FRaTAFTERAZRES o
B Pl 2 ME AL S04 F BF 0 £ S AR B W iE R B S0TF 4 KB RT
e aH B RN EFH O ZT AR FE A T 814
FEHAHETFHAEE - EBBRTEMNT > &% EFR
(duplicated)#F # & ¥ # # & € A (Reused)# # & ¥ 816 |
it OB ARG E AR EBEBS4AY 0 FRAEFEZA EIL
Z t#% - B84 T M ¥4 & M 14 4 (Reuse 1 Address)R X
mAAEKRMETREBS4AF L BBERFHS 816 -
E B A HESOTARAMFT  ETRAFHEGELICARAF — K
WA A AERMKELERES4AF o i AEEFAFHES

-0

HEAF o TP EMBEBHERT  HFABAALE A (Jump
Reuse)# SRR B EAFMO T - LR HHé @il
z B M B 8 T M F R 8244 4 B EFH G T A2
812.2 % # - &% % %4 BIST# # % 5028 /7 #F # & € 4 2

812.28F » Bk M F A 1 8244 4 & 18 & 4] 3 5023 A& 3 & K

-25-
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(1)

:%a'r,‘%:%%so_ﬂ,‘zﬁJﬂlﬁiiﬁﬁ e F AT M A E8I6Z — B
MB(5ABTME T B ABFHEHEZSN2HITERHR
e Z1817.1- 2 x&FMA MeLiERIMZEMELER  #
Bt A% I8 & (Jump Return) 826. 14 4 T B L £ 09 E A FH &
F1 817.1% & & ML BEMS04F © £ BRI EA2L
A E R 0 MM E mB2620 4 FHABKYWEAFHS

=3

pri
P
g

T2 817.24 & &£ Pt 8504F o £ & % BISTH#
S02 AT E R R AT 18171 % 3k M &8 & 826.14

>
o

g
o

%o B S502E = B B HF E R1E B 822.24 & 2 &L l&
E o ERITHFHE T

Ko ER R @EBETARMHEEET1-2817.1-817.2 % & & ¥
2 & BISTH# # & R # 500 (% & B S5)X # # £ & (memory
storage)®& K o % & # # (storage savings)¥f R A H @ T ¥
AFEHHAEZR I EAFEAED B ETERGHFN
M EZIHAGEEENOR AAMNA R (maximum utilization) °

E R AT @ £ m8108F » Bt F AL 8244 4 0 H R
B 822.1-822.n4 4 - A R Bt M B ® 826.1-826.24

i Z
ERBEHHZEE R GO A 4 - 2l & &IK
fFRIEH A TRMGEARMNITEBS04FT s 52 @8F 0 ARG
ABEBFHEHE B EEHNR EETRA-—BAERAS

AR o b & KA — HOR BRI BT RS
BIST#: # R 5024 $h AT HF H & & 42 812.2% i & Pk & &

1 8244 Ak o fE A B S502% € Bk A B FOH 142 X LIE

=26 -
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(22)

Mz sk 2 RIERMEENETAFH O E]L 817.12 % & 8 3%
AR B 826.14 4 B 0 i A B S02% & A o Bk M E S F

T8 Bk AR R B 4 oBE M BRI FEE - B R/EF
822.24 A& & 4% A % BISTH#H # 2502 LR AFH&H T 2
Bt HFARFALEMERET A B % MKE AH - STATRA R &
ik oo 3 47 AR #5 (P_Decode)® R 610# 2 15 8 X & 608 & #: :
— B R/EET L KB BT EE R @608 ok R
Bl e 1& 8¢ 504 F R B (fetching) T # - & 1 & éﬁ%:#i%’é;
AR KK BERECMP(R&E)E RO6I2AT 48 & £ @ B /% K
(pass/Fail)# E &5 R 4% © L & ¥ X @ 6084 € 1% i & R A

& 4 Bk #& (Conditional Jump)

E % % BISTH # & R #5006 K B HE T F 0 T &
Bk e SRS AR B — @ E RS
Bk AR G A A R-3k A (If-Jump Address)® &
- B L Bk E A AL TG R HKBISTH 4 & 5024 &
—FAE BB mEREEMH A "(true)F R
— MG AS R THIEHBSS02WE AL RERE
oo 4 ROk M5 #H & "R "(false)ty #F 0 B 4w R - Bk A AL M
b T WAL RMEEESIF T — ¢ 5 eh4a ik - KK
# # & % # (unconditional) Bk A& 42 3 ¢ 4 Atk > F AT 4o
R-BkMAG S R -GS ETHEMAPMAET A
RoEOFE MR PR E o

EEREAEBETENT 4R -GS EHE R
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(23)

%zﬁ;#a@——{@lisﬁ%ﬁf;‘ﬁd g AL (UUT)F B & & #F # & #
B EFw R BB A ARETEHFHETH AR
BUUTY B O ) EEFHIH ALK - Z2FEHEHET®E

%

T H"# F "(compare) (B ;o & & & A ) B 40 R — Bt &
A EKRRETREER G A H ARSI KA A
oo B w0 T REME A B AEEAAUUTH A X F
HEEFHhAEMBEEFKOE -

% & M A& L # UUTY T 48 4 2 IEEE 1149.1[5:@';,%;##

9

512% /% DIOE i # 520(% A B 5) - £ » # H£MWMUUT
TREBESHZIRAEIRRS 5> L8 E200030004FH8
2%/ 3)89 IEEE 1149.1F /& # 512 ° b % » 7T & R 42 T 3 %o
7 A RAM M BEMEUUTH 4 2 DIOE A # 520 Wk # & B A
# ¥ B (bus contention) °

T 4t K

B 748 T : % HF £ KRMLEBS4F B —FHYMHT00

) — R Iy B B R TE o BIEENE TR A& H B KX
(binary format)R # E & F K W H 4 & £ Bk B T & 12504
o ABWMEEHOTAEN T ZHABRBEFHGE AR
HHEE ESIA(LABYT  SFMEHEEKBEANILEE—-FHY
oo B L FE R Y LR EEREXLLE R
(formatted segments) ’ # 4w 4 4 E &H 702 R 9 E K704
» A #4251 (Number of Data Bytes High)E #& 706
K M T Bk R & T08 £ % BIST#: # 8 (SBC)#
#l B & 710 B #13 & % 12 (Cycle Cont High)B &£ 712 A
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(24)

B3 MK 4L (Cycle Count Low)E & 714 X A F # A #H E
BTl6- Ha#F A LtERTYHNEBRERYSD A RMBELTHF
(data words)f A & £ 4 T -

b B A EKZTO2HE T — ASBC#H % - SBCH 4 F #l &
H MO ES®S BER/IBE 445 AL NSS R
— Bk AL a A 4 0 BEM B E 4 4 0 4R K A (Error Code)
@4 0 AR R & K X (Message Text)# 4 o

Y EEAERT4ETREGHE RARERA G — @ F -

A LS/ RE s B R KT TO8E A RS
THREFHEODHFEEZIRDMNWo THE2L8 )G HE
(2)F -

SBC# # » 2@ E K TI04R 4 4 # 2 % BISTHE 4] & 502(
5 A B SAO)X M BB E L KRGy R HKEM - A
HEEAM R GEAFEANRE R G SR KM B S0T(
%A B S)X %k a % kA

IR R ol - Q= R A A -

e

/t o

I:Tn\ 5*3

BT12A 714 @ £ 8 B & &
LIRS YR LR

BREAA A -—FHaTSsms EB/ERTION F
AR AARBRAR SN FROTOTBEFLE LA -
A
3

N % B B = it 1T AR B

MR @OOSH R EZEESATFRAHAFH T
8 R @ 608% € % ® M DatalE /A 3 @ 44 & H F 8 & 3
BN B BT ROIA( B AFAB6) N HRET KRONLIE
B AM DatalE A Loy T HF  #45F#HF
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(25)

AR BB F M F A E ST RS (P_Decode)T B 610K 2 2
[

LB ARTANF TR BITRONIG HIMANLEHET
B 614F #2 B/ T H F AR AR A W A A St H & % BIST
EHBS02 L B R B G RRMEFFHLTH
B B PTSC(E 7 2 # 7 8% )T %618 £ B & T 5
AT BB EROIOE A T 7 8 AN fo 8y _
P Control (Z 7T # # ) XA EF K H O BB L
» AT B T R OI0R KB EEE B E A HERAMEHAR
BB & % BIST#: # 50269 £ € & & -

P Data(# 7| T #H ) E @ £ E A LERFRHRLHTF
A ZERIETNNFEXGFHELTH -

)

Pass/Fail(il #& /% B ) 8 N &2 § CMPE R 61287 & # -
Next_Addr (T — 4z sk ): & A 2 @ 8 £ B A $F » A R ¥ I

MR ODO08E M4 H AP ASAZT T — 424 -

Done(% A ):8 £ /TR % 8 R610x i &R AT # & & &
Sl FLRAABBATFTE TG T AN FTES S
Bl4A ¥ 2 — 8 » & F £ /7B BT RO610K #f & st & &
TR ORCR KB E B R S BISTH# 41 Z5024% & £ M E K
oo Ml EATAASE T R0 M ok BB K M B 2R
K @ 608f £ R R & (results interface) 604 o

P Results(# # & R )G @& £ E A 3k € & # 5B & R
TMEERR @604 4oy » BAHERERSTRRE
R AT EG T A MM K E (extended) & 3 (B : K B/ &/
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(26)

% A & 1% X (messaging))® & R R & 604 & &£ 17 B A T &
610 L B T T M AKX K > BMBHBLERATAREF O -
£ B A E R K &
B/ RBEBEREARLERELELAKE EITHEBTRONOKE R
A% B AT R K B o B /R E AL P M B % (mid-operation)
FREFEHBEAFHEIH T TRMCEHFGRHSFHA
# (partial scan data)¥ & & &2 & ¥ - 2 4o % %ﬁﬁ:%%
Z BB e AR % A OB T R &8 R E R HEF
A ZEXELIESCZ2ROETERRE ERAFE G E XA
ZERERBEELTRBEET Z 48 AKX ETR
A K F R % (TAPYA % %
TAPE £ 2 € % 620® & & ¥ 74 # E A $F m & K R &
EATBRBTHROIOGEM AN HE A HBABRBFHYD N
Z IEEE 1149.1 TAP#H & - TAPZ % £ 620€ £ 4% : % % BIST

Bl # o F & (CMP)E R 6128 & @

o

& 4 £ 502(% & B S)XTMS» TCK» A A TRSTN# &£ - %
ECE_ NRAK & EH & T > & HBISTiE # £502¢ 4 &
B A F ey E & A K% % ALIEEE 1149.1E A #6512EL - TAP
A A B 6204 & A% ¥ H WM S Controldy & 2| F # & 1 %
o £ T 611 ¢

I AT # ik o b &

A BBk EILEEALG6I(FABGOEHECMPHPTSCH
£ ERG6I2/R618 EMEEBEFTHERIEMEK R
B 34T B TR0 EFNHBKXILAGKEAFRETH -
CMPHf PTSCH # & % 6124 6184 & 4 4 : R g i i &
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(27)

T 610% 3 47 48 # M % » X B R & TAP & 4 % 620
S _Control#: 3% -

£ B AT K BEa) Tl F PTSCE R O618€ % A i 7 #
XRERAGA A ETEAH LAz RAagTAHERARS :
HA(r FHAEFAHR) FHAKXETHAAET P PTSC
THOIBE H i k= (3)E 5 FH A — B KT HH
# (TDO) - # £ & # # & (Mask Data Out, #f #% MDO) » ¥
B TA ¥ A # 8 £ (EDO) - TDOR % % BIST# # % 502 ®
RAH S L& » 3£ B E§ECE N KM A B £ (de-asserted)
B 3 & € 4% 4 H IEEE 1149.1F A& # 5122 TDO# & # &
(source) ° MDO#F EDOW # # 3% % % % BIST# # % 5024
M RKUUTE G e THRFRHBETH - AR §Hdb
PTSCE % 6184u A ## 3 ¥ > #§ MDOF EDO W #& # 3£ % A 2
CMPE %612 ix & & :4 TDO - MDO > X A EDO# i

B AL RPN EEEI4IT  SHERZFHEHTINS
A B 7)e — & 4 o ®
CMPE % 6124 :&5 & TDIHm # & & 8 UUTH ¥ # & % &
AH LA HTHRFHEEAHAHRLEZEBRAGPTSCE B
GI8ZEDOMF R £ ey A M HF s £ A H MK - §HFHA
#H"F #H F "(mis compares)(BF (b & K # L R)HF 0 K EE
WAl &k £ UUTF 2 — 4 & (fault) » B Bk CMPE % 612€ #
WAAKRE TEB/RAARRERLEITHRBTELOI0 T
B RD608 AALERREO604 E F e diBiB/ XK
Mo REITRRAETER6I0R R R @608 L8R E K



B m A8 5 E T RBETH6I0R KM R G082 H i1
B e g

PTSCE % 618% # # MDO#W % 2/ CMPE 612 » M & &
2 G BIST# #] 5 502# £ # UUT+ B £ & R ¢4 4 & 8 7 H
TDIEHEZAFH —BRESTHLEL B §44H
— TDI®H # 4= T 6§ 78 40 14 #% & 99 & & "X"(BF :— @ £ &
(indeterminate) & K %= & # {f )6F » 5L T 4t & & B & #& & #
> #H & 0 FMDOR R # B £ £ $ 7 FH AT & > AR
T HCMPE R 6124 T :4r £ 2 % # B TDO-EDO#& = i &
ZHE R CFHBLAELEAKREK £ EB

% & BDIOE A #: 520/ & A DIOK # 2 UUTH - & M #
EFHEHEEBERETABETROIOESD » & FH& K
Bortb 8 B L6110 # B & BDIO OUTE Ak mw A 8 & - &
B A4 T 4 #l ¥ - ¥ ECE N % 2 & 8 & T & & - #
DIO_OUTE i #k & # 1F & # # % #%# BIST# #/ £ 502% DIO
ok o6 R R o R K BISTHE #] 235 50240 48 #9 42 4 & A OUTH#H
DIOF # - £ B UUT# & #DIOK H T # 5 ® DIO_INE %
B M N ECMPE %612 % A 4 A # £ CMPE %6128 T
#1 DIO(EDIO)#= #& £ DIO(MDIO) & 18 #5 A & fm A b & - &
Wi AT AT K610 E A KM M E R EEDIOF MODIO
OB ONE A L ST M

¥ R R &

R R @mo604e R L — @A REXXFHEGEE LS SR
VA Bofe BT AR B 4 A K OPT B #E 89 % M o 3 BF (diagnostic)
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(29)

AR - B RREBO04L A F 5l 0 A o #h &

TEST_FAIL_N(2 3 % g ): st 8 £ % ¥ T & & & K § =
AR T A — AR A YR 28 gCMPE B 6124 0 £ &
-

SBC_DONE_N(% #%# BIST# # 8 & s ): £ % % BIST# #
BSR2E M BHAITHF O T ELSZIHE S LWL RE TS EE
K & 42 > A4 T & LK BISTH # £ 502K F 4= &% -

Pass/Fail(#& #& /% #& ): %t 8y N 14 &§ CMPE % 612 Ff 4% 4%
A TR EREES R KK
Done(% st ):sb 8 AN 12 & £ /7 4 8 T R 610FA7 42 # - 3 A
e TR BAELTFHEE R T KB E -

P Results(A # % R ). &£ & Z @M NE R > &£ /7 8 5
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An embedded electronlc system built-in self-test controller
architecture that facilitates testing and debugging of
electronic circuits and in-system configuration of programmable
devices. The system BIST controller architecture includes an
embedded system BIST controller, an embedded memory circuit, an
embedded IEEE 1149.1 bus, and an external controller connector.
The systeﬁ BIST controller is coupled to the memory circuit and
the IEEE 1149.1 bus, and coupleable to an external test
controller via the external controller connector. The external
test controller can communicate over the IEEE 1149.1 bus to
program the memory and/or the system BIST controller circuitry,
thereby enabling scan vectors to be debugged by the external
test controller and then downloaded into the memory for
subsequent application to a unit under test by the system BIST

controller.
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