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%1% BSDLEHIE

1. BSDL#=E

BSDL(Boudary Scan Described Language) &T/\Af RAAD/ I YR EF 5 RIEOEEERBELI-TTR
r274)LTC, VHDL(IEEE Std. 1076—1993) DY Jtwh&ELTIEEE Std. 1149. 1b— 1994 (IEEE Stan
dard Test Access Port and Boundary—Scan Architecture) [ZHREINTLVET,

BSDLIZ&#. 1990FICFSTMNN—a L TRDIRBELNLGINELZ, TR LKONDEELEIN, 19
944F(ZStd. 1149. 1b&ELTEESNELT -,
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$F2E BSDLTHERASNDHEEEIZDOINT

2. BSDLTHERAINSEEEIZDINT

2.1 %398ty +h
BSDLTOHEREFIRAXFENXFDRHEEILGVFELRA REATEIXFRUTDOELYTT,

1 RKXZF. INLF A, B,C--Z , a b,c "z

2)#F :0—9

PL=27 3¢ & ) = s <= > ZOMOBBXFEFaARLTIHE
W8T,

4)RYYXF BAXF(RAR—X) TabXF BIT SA42T4—F TA—LT4—F

2. 2 HiE

BSDLTHEASNBHEEILX 1 XFELITBEHDOTILI7FRIENXF . HFBWNET7ToF—XaT7 () hoERESNE
T X BEOXFEHOLEREIHYFEA. UTOXFIEENGREELALINET,

BSDL — BAXGHEE
IEEE__STD__1149_1 — BAGEEE

FUA—Z37 () IEVHDLOIRE LY | REDOXFIIXEATETE R A, U TOXFEIREGHEEFLE#INE
TO

IEEE__STD__ 1149 — I HAZE

2. 3 BSDL%H#E

LITFISRY BEBIIBSDLO FMFELLGOTHEY . a—— D MERATHHAFELTEIERATEE R A BLIAAVEA
THEAYTHIEIFFRETT ,

"BC_O0O" "BC_1" "BC_2"
"BC_3" "BC_4" "BC_5"
"BC_6" "BC_7" "BC_8"
"BC_9" "BC_10" "BC_11"
"BC_12" "BC_13" "BC_14"
"BC_15" "BC_16" "BC_17"
"BC_18" "BC_19" "BC_20"
"BC_21" "BC_22" "BC_23"

2 BSDLfi#ER Debug Solutions



$F2E BSDLTHERASNBHHEEEIZDINT

"BC_24" "BC_25" "BC_26"
"BC_27" "BC_28" "BC_29"
"BC_30" "BC_31" "BC_32"
"BC_33" "BC_34" "BC_35"
"BC_36" "BC_37" "BC_38"
"BC_39" "BC_40" "BC_41"
"BC_42" "BC_43" "BC_ 44"
"BC_45" "BC_46" "BC_47"
"BC_48" "BC_49" "BC_50"
"BC_51" "BC_52" "BC_53"
"BC_54" "BC_55" "BC_56"
"BC_57" "BC_58" "BC_59"
"BC_60" "BC_61" "BC_62"
"BC_63" "BC_64" "BC_65"
"BC_66" "BC_67" "BC_68"
"BC_69" "BC_70" "BC_71"
"BC_72" "BC_73" "BC_74"
"BC_75" "BC_76" "BC_77"
"BC_78" "BC_79" "BC_80"
"BC_81" "BC_82" "BC_83"
"BC_84" "BC_85" "BC_86"
"BC_87" "BC_88" "BC_89"
"BC_90" "BC_91" "BC_92"
"BC_93" "BC_94" "BC_95"
"BC_96" "BC_97" "BC_98"
"BC_99"
"AT_PINS" "BIDIR " " BIDIR__IN "
" BIDIR__OUT " "BORTH " " BOUNDARY "
" BOUNDARY__LENGTH " " BOUNDARY__REGISTER " "BSCAN_ INST"
" BSDL__EXTENSION " "BYPASS " "CAP"
" CAP__DATA" " CAPUTURES " " CELL__ DATA"
" CELL_INFO" " CELL_TYPE" " CLAMP "
" CLOCK " " CLOCK__INFO " " CLOCK__LEVEL"
" COMPLIANCE__PATTERN " " COMPONENT__CONFORMANCE "
" CONTROL " " CONTROLR " " DESIGN__WARNING "
"DEVICE_ID" " DIFFERENTIAL__CURRENT "
" DIFFERENTIAL__VOLTAGE " " EXPECT__DATA"
"EXTEST" " HIGHZ " "ID_BITS "
"ID__STRING " "ID__CODE" "ID__CODE__REGISTER "
"INPUT " "INSTRUCTION__ CAPTURE "
"INSTRUCTION__ LENGTH " " INSTRUCTION_ OPCODE "
"INSTRUCTION__PRIVATE " "INTERNAL " "INTEST"
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"INTEST__EXECUTION "
" OBSERVE_ ONLY "

" OUTPUT2 "

v pp

"o "

" PULLT"

" RUNBIST__EXECUTION "

"STD_1149_1_1993"
"TAP__SCAN_IN"

" TAP__SCAN__RESET "

" USERCODE__ REISTER "
" WEAK1 "

" ZERO "

2. 4 VHLD®HE

" KEEPER "

" OBSERVING "

" OUTPUT3 "

" PIN_ MAP "

" PORT__GROUPING "

" REGISTER__ACCESS "
" SAMPLE "

"STD_1149_1_1994"

"TAP__SCAN__MODE "
"UPD "

" WAIT _DURATION "
.

$F2E BSDLTHERASNDHEEEIZDOINT

LOW
"ONE"

PHYSICAL _PIN_ MAP "

" PIN_ MAP__STRING "

" PULLO "

" RUNBIST "
"STD_1149_1_1990"
" TAP__SCAN__ CLOCK "
"TAP__SCAN_OUT"

" USERCODE "

" WEAKO "

M

LTFISRTEEXVHDLO FHELLE>THY . BSDLOPR TA—F—AFHIT IR FELTIXFERTEEE A,
BLOAVMNTHERT AL AEETT,

"ZERO " "ABS " " ACCESS "
"AFTER" " ALIAS " "all”

"AND " " ARCHITECTURE " "array "’

" ASSERT " " attribute " "BEGIN "

" bit " " bit__vector " " BLOCK "

" body " " buffer ” "BUS "

"CASE " " COMPONENT " " CONFIGURATION "
" constant " DISCONNECT " " downto "
"ELSE" " ELSEIF " "end"”

" entity " "EXIT "FALSE"

"FILE " "FOR" " FUNCTION "

" GENERATE " " generic " " GUARDED "
"IF” "IMPURE " “in"

"INERTIAL " "inout " Tis "

" LABEL" " LIBRARY " " linkage "

" LITERAL ” "LOOP " "MAP "

"MOD " "NAND " "NEW "
"NEXT" "NOR" "NOT "

" NULL " "of " "ON"

"OPEN" "OR" " OTHERS "
"out” " package " " port "

" positive " " POSTPONED " " PROCEDURE "
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25 BSDLTHERASNDHEEEIZDOINT

" PROCESS " " PURE " " range "
" record " "REGISTER " "REJECT "
"REM " " REPORT " "RETURN "
"ROL" "ROR" " SELECT "
" SEVERITY " " SHARED " " signal "
"SLA” "sLL” "SRA"
"SRL" " string " " subtype "
"THEN " "to " " TRANSPORT "
"true "’ " type "’ " UNAFFECTED "
"UNITS " " UNTIL " "use”
" VARIABLE " " WAIT " "WHEN "
" WHILE " "WITH " "XNOR "
"XOR"

2. 5 XF5I

BSDLADXFEHNEIFA TILoA—Tao—9( 7 )TRFATWEFAIEEYEREA, RETILIF—Tar < —
S0 " )IEXFEHELTIIERTEEE AL

"This is String " — MXFIELTERBINFET,
" This is String" " " — FEEXFIERYVET,

XFIE & Y—VEFERALTERTHENFRETT,

" This is First String. = &

" This is concatenated previous String. "

CD21TOXEF|IEL " This is First String. This is concatenated previous String. © &ERUCTY .

2. 6 aAAVhE

2DDNAT Y () BDBITORRETHAIA D FELTHBEINET . 2. 1 FYIVFEINTERSA TS
BN FDEANIT, VHDLTER SN TO SRR XFLEATEEY,

Debug Solutions BSDLf#ER 5



3. MEEEBEDRILAHEIZONT

3. 1 REEBIZDOWLT

(1) “<”, “>7 THEENF-HBEE :BSDLTHERASNSXEER

(2) “{7, “}" THEFEL-EHR OELULDERZEAFT (BRESFRWMEGELHYET ).
(8) “I”, “1" CTEFEFIhI-EXR ORIFNBEDEREEHFET (BRESFLHEVHEELHYET),
(4) “1” “1" THFENER NEFICADOLY RIBATEETT

(5) “|” AIROEREI-ZFHIR—TERAINET,

(8) “..=" HIDEBERIIBAIOERTERINET,

3. 2 mIMMEREZR

(1) <VHDL identifiier> 2.2 HEE TEEINDIEMEHEIF

(2) <integer> FHERLHTFNLHASNSHVHDL integer

(8) <real number> :<integer>. <integer> Xl <integer>. <integer>E<integer> TX
SESNBHVHDL real number, ETHOXFIHICEAXFEEZATIEVITEE A,

(4) <pattern> 1DLED 0,1, X OXFLIOHEEINIRT—INI—2FRTRETT . &

TOXFIIZEAXFEEATIEWITER A, OlE“Low State”%. 1[E“High
State# . X[X"Don ‘t Care“ZxRLFET,
(5) <32—bit pattern> :32bit <pattern> XTI,

3. 3 HEEX

(1) <port ID>
port ID [INEYMEB LAV A—TIRETIEEDLIEEELTT . <port ID>IFUTOEXTERINFET,

<port ID>::=<port name> | <subscripted port name>

<port name>::=<VHDL identifiier>

<subscripted port name>::=<VHDL identifiier>( <subscript> )
<subscript>:: =<integer>

(2) <instruction name>
instruction name [FCDRIVE —KTCERSNI=AVANSILIV B RIETNAAA—H—IZ&>T21FoNnt=A
VARSIV ERLET .

<instruction name>::= BYPASS | CLAMP | EXTEST | HIGHZ | IDCODE | INTEST
RUNBIST | SAMPLE | USERCODE | <VHDL identifier>
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4. GEEE
4. 1 BSDL®O#EEIZDOT

BSDLO#HEE XU T DLSLEEEZLLHITNIERYEE A,

<BSDL description> ::=
entity <component name> is

<generic parameter>
<logical port description>
<standard use statement>
{<use statement>]}
<component conformance statement>
<device package pin mappings>
[<grouped port identificeation>]
<scan port identification>
[<compliance enable description>]
<instruction register description>
[<optional register description>]
[<register access description>]
<boundary—scan register description>
[<runbist description>]
[<intest description>]
{<BSDL extentions>}
[<design warning>]

end <component name>;

XBSDLRAITEWVWTIE, ZNERIEF F LEDEETHoLSNIIEFEFTLLRITNIERYEE A,

*EER

(1) entity XEHERTIEEERNDETD component name [Lentity3X ) component name &—HL7%
ThIEBYEEA,
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4. 2 Generic parameterX

generic parameter XIFEHALR—RUIREETS EHOYWEBER—FNEZINDS)IGE. HBIEAR—LHIE
R—tBZEE|YDITET,

<generic parameter> ::= generic ( PHYSICAL_PIN_ MAP : string );
| generic ( PHYSICAL_ PIN__MAP : string
:= <default device package type> ):

<default device package type> ::= <VHDL identifier>

<default device package type>(¥ “4. 7 Deivce package pin mappings’ TEiiEhd <pin ma
pping name> TEZESNET,

1

generic ( PHYSICAL__PIN__MAP : string );
X%

generic ( PHYSICAL_ PIN__MAP : string := " JT__PACKAGE" );
CEER

(1) <default device package type> [& “4. 7 Deivce package pin mappings” Titiiethd <pi
n mapping name> T—EICEZINTWETIIEHEYEL A,

4. 3 Logical port descriptionX

BSDLOR—FEZENVHDLOR—FEZREIFIZRILTT , R—FERIET /NI RAOYEHLZEIZH LT, 22U
FTUVRHIEDTEE=OIZHALLNETIEEE Std. 1149. 1 TIETERILEETHWLWE Y (BB, GND, /oaxbdk,
7HOSEEZE) (T BSDLOFT <pin type>% linkage DB TEET A ELMGERELTVET,

<logical port description> ::= port( <pin spec> [ ; <pin spec> } );
<identifier list> : <pin type> <port dimension>
<port name> { , <port name>}

<pin spec>
<identifier list>
<pin type> ::=in | out | buffer | inout | linkage
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<port dimension> bit | bit_vector( <range> )

<range> = <integer 1> to <integer_ 2>

| <integer 2> downto <integer 1>
<integer 1> = <integer>
<integer 2> = <integer>

<pin type> D EE

in CABEY

out HAEY

buffer 2AT—hHAEY

inout MAREY

linkage :ZDEADEVEZAT(EIR.GND, 7F0J ., /VaARIMEEH)

<port dimension> [FIR—FDEBHERLTNET, <port dimension>H bit HSEZFDIEE(X1bit @
EHERLTHEY. bit_vector THNIXEHDES (N\R)ERLTHET,

¥ REDO<pin spec>EHRMDEICTIE EIOOV(;) ADIMENIEITEELTTEL,

o5l :
port ( OE__ NEGT1: in bit;

Y1: out bit_ vector(1 to 4);
Y2: out bit__vector(1 to 4);
Al: in bit_ vector(1 to 4);
A2: in bit_ vector(1 to 4);
OE__NEG2: in bit;
GND, VCC: linkage bit;
TDO: out bit;
TDI, TMS, TCK: in bit );

FEER

(1) <bit__vector> MDINRARIEFTYT <integer 1> DIEIX <integer 2> DEIZHFLILWVHKEHLETH
FRIFHYER A,
(2) Logical port description @ <port name> [ERILAFIZEHEIEZLTIIWLITEE A,
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4. 4 Standard use X

standard use XI[&—D0® Standard VHDL Package Z##AlILFEzEJ ., 20 Standard VHDL Package
IZIX BSDL OHhosRBILEME. . ERELERLET,

<standard use statement> ::= use <standard VHDL package identifier>. all;
<standard VHDL package identifier> ::= STD 1149 1 1994

| <other package identifier>
<other package identifier> ::= <VHDL identifier>

IHfE D Standard PackagelZld STD 1149 1 1994 & STD_ 1149 1 1990 AHYFET,

Y5l

use STD__ 1149 1 1994. all;
XIE

use STD_ 1149 1_1990. all;
YEER

standard use X|d.BSDLABERAITEZRAE—RFD/IN—2303RLTWVET, STD_1149__1__1990TH
I IEEE Std. 1149. 1—1990 [Zx&L.STD_1149_ 11990 THMNILXIEEE Std. 1149. 1b—1
994 [ZHIELTULVET,

1990 /N\—2aVZ/IiGELI=-BSDLTIX., L TOEXE Y R—ITLEE A,

<compornent conformance statement>
<grouped port identification>
<compliance enable description>
<runbist description>

<intest description>

<BSDL extenstion>

10 BSDLfi#ER Debug Solutions



4. 5 Use X
use Xl& BSDL OHMLSETIEME. B, EMEFEEELI: VHDL Package #IBELFET ., <use>X(&

VWP VASE R

<use statement> ::= use <user VHDL package identifier>. all;
<user VHDL package identifier> <VHDL identifier>

<user VHDL package identifier> [d1—H—MIEETIEM. B, EREDFEHREEELI-VHDL packag
e®ZTT, “ all” DY IT4vIRIEFDpackageDETHDIEBENENTHAH_EEEKRLET, VHDLTIX". all”
LS DIEELEBETT AN BSDLTIE . all” DY I, v RDAHNMERTEET,

e o5l :

use My Package. all; — 2—H5—3IEFDVHDL PackageTd,

4. 6 Compornent conformance X

compornent conformance XIEXIET BT /\ARADEBNAIGT DRIV T —RDR#EERLET,
<compornent conformance statement> ::= attribute COMPORNENT__CONFIRMANCE

of <compnent name> : entity is

<conformance string>;

w

<conformance string> ::= " <conformance identification>
< conformance identification> ::= STD_ 1149 1_1990 | STD_1149 1_ 1993

<conformance identification>A% STD__ 1149 11990 THhnlE IEEE Std. 1149. 1—1990I=xt
IGLTHY.STD__1149_1_1993 Thhlf IEEE Std. 1149. 1a— 1993 [ZXIELTLVET,

el :

attribute COMPORNENT__CONFIRMANCE My_ LSI is STD__1149__1_ 1993;

:I::L
*EER

1990F/N\—2 3 (Xt iLT=-BSDLTIL. compornent conformance XZHHR—rLTWLWEE A,
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4. 7 Device package pinmappings X

device package pin mappings XIXT/\ARADBEMHIETR(ELR)EVEBNLIET R (EUBR) EEHE
UDIT5EEELET,

<device package pin mappings> ::= <pin map statement> <pin mapppings>

<pin map statement> ::= attribute PIN_ MAP of <component name> : entity is
PHYSICAL__PIN__MAP;

<pin mappings> ::= <pin mapping> { <pin mapping> }

<pin mapping> .:= constant <pin mapping name> : PIN_ MAP__STRING :=
<map string>;

<pin mapping name> ::= <VHDL identifier>

<map string> := " <port map> {, <port map> |}

<port map> i:= <port name>:<pin list>

<pin list> = <pin ID> | ( <pin ID> {, <pin ID> } )

<pin ID> ::= <VHDL identifier> | <integer>

o5l :

attribute PIN__ MAP of xx74bct8244a : entity is PHYSICAL PIN_MAP;

constant JT : PIN_MAP_STRING := "OE_NEG1:1, Y1:(2,3,4,5), " &
"Y2:(7,8,9,10), A1:(23, 22, 21,20), " &
"A2:(19, 17, 16, 15), OE__NEG2:24, GND:6, " &
"VvCcCc:18, TDO:11, TDI:14, TMS:12, TCK:13";

constant DW : PIN_MAP__STRING := "OE_NEG1:1, Y1:(2,3,4,5), " &

"Y2:(7,8,9,10), A1:(23, 22, 21,20), " &
"A2:(19, 17,16, 15), OE_NEG2:24, GND:6, " &
"VCC:18, TDO:11, TDI:14, TMS:12, TCK:13";

attribute PIN_MAP of [Z#i{ component name [& “4. 1 generic parameter X" TEHEINT= co
mponent name AMERAIhET,

constant [Z#< pin mapping EEXIE. TNAIRAD/N\Tr—CBDEVREBEEEELTLVEYT #EEIERILC T,
BHOPKGOTERI (DIP, SOP, BGA%) 1'% D15 & . pin mapping XEEBEETHZLT. —DDBSDLTE
HITBHIENTEET, <port name>:<pin list> TEBLHZEVBEBIHUDITET, <port name>ILo
gical port descriptionX TEESN-ESEMNFEAIN, bit__vector TAREEINIERIL<pin list>T
NADHPEFELBENERINET,

12 BSDLfi#ER Debug Solutions



*ERER

(1) <pin mapping>ADO<pin ID>IFEHEIDOEERZTEEE A,

(2) Logical port descriptionX T <pin type> M linkage BMHLS D <port name> (X <pin mappi
ngs> CEZ N TULWEFNIEGZYER A, X<pin mappings> TEZaN TV S <port name>(fLogica
| port descriptionX CEZINTLWETNIEHYEEL A,

(3) <pin list>NEZRD ML Logical port descriptionXFEHESNTLVS bit__vector DEZDHE—HL
BINERYEE A,

4., 8 Grouped port identification X

grouped port identification XIX1EVrDT—2EEHDIESHREFE > TRIRTIHLIBIGEICERAINET,
BEHEMICE. EHERECEHERZAVESICHIET 5OICAERSNTOWET . ZBESDEAXDESTE 7T
OJESTYN., 2REVLEFEDHELTEANETORIESTENAET . grouped port identification 3X[TZMD
FOGEFITHIELET,

<grouped port identification> ::= attribute PORT__GROUPING of <component name>
. entity is <group table string>;

<group table string> ::= " <group table>

<group table> ::= <twin group entry> [ , <twin group entry> }

<twin group entry> = <twin group type> ( <twin group list> )

<twin group type> ::= DIFFERENTIAL__VOLTAGE | DIFFERENTIAL_CURRENT

<twin group list> 1= <twin group> { , <twin group> 1}

<twin group> = ( <representative port> , <associated port> )

<representative port> = <port ID>

< associated port> = <port ID>

<representative port> [FEFIRTDILDEMBM (+)EFIZHIGL. <associated port> [FEEIE (—) %
IGLET,

Y5l :

entity sadou is

generic( Physical__Pin__ Map : string := "SOP" );

port ( CLK : in bit;
DataoOP, Datao1P, Datao2P, Datao3P : out bit;
DataoON, Datao1N, Datao2N, Datao3N : out bit;

Debug Solutions BSDLf#ER 13



FAE JEEH
DataiOP, DatailP, Datai2P, Datai3P in bit;
DataiON, Datai1N, Datai2N, Datai3N in bit;
GND , Vcc : linkage bit;
xEn , TCK , TMS , TDi in bit;
TDo : out bit );
use STD__1149__1_1994. all;
attribute PIN__MAP of xx74bct8244a entity is PHYSICAL__PIN__ MAP;
constant SOP PIN_ MAP__STRING := "CLK :1 xEn :6 , " &
" DataoOP:2 , Dataol1P:3 , Datao2P:4 , Datao3P:5 , " &
" DataoON:7 Datao1N:8 , Datao2N:9 , Datao3N:10 , " &
" DataiOP:15 , DatailP:16 , Datai2P:17 , Datai3P:18 , " &
" DataiON:19 , DatailN:20 , Datai2N:21 Datai3N:22 , " &
"GND:12 , VCC:24, TDO:14, TDI:13, TMS:12, TCK:11";
attribute PORT__GROUPING of sadou entity is
" Differential__Voltage( ( DataoOP , DataoON ) , " &
( Datao1P , Dataol1N ) " &
( Datao2P , Datao2N ) , " &
( Datao3P , Datao3N ) ) , " &
" Differential__Current( ( DataiOP , DataiON ) , " &
( DatailP , DatailN ) , " &
( Datai2P , Datai2N ) , "&
( Datai3P , Datai3N ) ) , " &
( el )
attribute BOUNDARY__REGISTER of sadou entity is
"9 ( BC_1 CLK input , X ) " &
"8 (BC_1, xEN , input , X ), "&
"8 ( BC_1 * control , 1 ) " &
"7 ( BC_1 DataOiP , input , X ) " &
"6 (BC_1, DataliP , input, X ), "&
"5 ( BC_ 1 Data2iP input , X ) " &
"4 ( BC_1 Data3iP input , X ) " &
"3 ( BC_1 DataOiP output3 , X , 8 1 Z) " &
"2 ( BC_1 DataliP , output3 , X , 8 , 1 z) " &
"1 (BC_1, Data2iP , output3 , X, 8, 1, zZ2), "&
"0 ( BC_1 , Data3iP output3 , X, 8 , 1, z)"
end sadou;
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(1) 1990F/N—2 3t L1=-BSDLTIZ. Grouped port identification XZHHR—tLTLWVEE A,

(2) <representative port>, <associated port> TEZEINTLVS<port name>(FLogical port desc
ription X CEHESNTWWEITHIEBEYER A,

(8) <twin group>MKR®M<representative port>, <associated port>h'Device package pinmapping
STNRAERINTNDEBAE . EEDH(FLogical port descriptionXE&FZSMNTULVS bit__vector DEXHK
DEE—BLEFNEGZYEEA,

(4) <twin group>MR®M <representative port>, <associated port>I[LEL pin type THIThILLZY
FtH A,

4. 9 Scan port identification X

scan port identification [XT/N\AAD/INIUE ) AX v FIHIEEDEREITVET,

<scan port identification> ::= [<TCK stmt> <TDI stmt> <TMS stmt> <TDO stmt>
[ <TRST stmt> ] |

<TCK stmt> .1 = attribute TAP__SCAN_CLOCK of <port ID> : signal is

( <clock record> );
<TDI stmt> ;.= attribute TAP__SCAN__IN of <port ID> : signal is true;
<TMS stmt> .. = attribute TAP__SCAN__ MODE of <port ID> : signal is true;
<TDO stmt> ;1= attribute TAP_ SCAN__OUT of <port ID> : signal is true;
<TRST stmt> ;.= attribute TAP__SCAN__RESET of <port ID> : signal is true;
<clock record> ::= <real number> , <halt state value>
<halt state value> ::= LOW | BOTH

<TCK stmt> , <TDI stmt> , <TMS stmt> , <TDO stmt> , <TRST stmt> EEXII%&
NI E)RAF v UHIEESDEVBRERETVET

<TCK stmt> X® <clock record> NDEHXRTHD <real number> [ETCKDZESEERK#HZERLT
WEY, X, <halt state value> [FTAMESZRIFTESTCKOREZTRLTHY.BOTH THLIE “L” X
T “H” DELLDRETHTCKEFILTEET,

Seffil:
attribute TAP__SCAN__IN of TDI : signal is true;
attribute TAP_ SCAN__MODE of TMS : signal is true;
attribute TAP__ SCAN__ OUT of TDO : signal is true;
attribute TAP__SCAN_ CLOCK of TCK : signal is (20. 0e6, BOTH);
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(1) <TDO stmt> TEZEsNSD <port ID> [ “4. 3 Logical port descriptionX” TEZE=NT-%
BICR—PATHEINIEBYVER A, XZD <pin type> (& out THEIFNIEHYEEA.

(2) <TCK stmt> , <TDI stmt> , <TMS stmt> , <TRST stmt> [& “4. 3 Logical port
descriptionX” TEBRIN-LZRICTR—FETRITIhIEFLGYERBA, XFD <pin type> [ in THITA
FHYVEE A

(8) <scan port identification> ® <port ID> I& grouped port TEZEINTWNAR—FEZIXFEHRT
TFEHA.

4., 10 Compliance enabel description X

Compliance enable description [, /N RAE S URBRICHEFSEZHESICHTIREH/INFI—2ETR
LEY, Compliance enable description TEZRINEE(L. NI YRX P RBETIES. RESNI:
INA—2F A IR NIERYER A,

<compliance enable description> ::= attribute COMPLIANCE_PATTERNS of
<component name> : entity is

<compliance pattern string>;

<compliance pattern string> ::= " ( <compliance port list> ) ( <pattern list> )
<compliance port list> = <port ID> { , <port ID> ]}
< pattern list> 1= <pattern> [ , <pattern> }

<compliance port list> 2D <port ID>MNEZERINZIHE. <port ID>DHUDIEIZ<pattern list>
DEYEIHIELET

Yot

attribute COMPLIANCE__PATTERNS of hogelSl : entity is
"(xEN1 , xEN2 , xEN3 , xEN4), (1111)"

Std. 1149. 1bIZEML=RBEERTTIVINIITIL,. TNARADHEEEZEITT SHIIZ. Compliance enable
KEFRIATIDELNHYZET,

KEER

(1) 1990F/N—2 325t LT1=BSDLTI&. Compliance enabel description XZHHR—kLTLVEEA,

(2) <compliance port list> M <port ID> D#EE <pattern> DEVFOEII—HLLZFh(ELHYEE
Ao

(8) <compliance port list> @ <port ID> (£ “4. 9 scan port identification” TEZRINTLS
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R—rEIFFERATEEEA.

(4) <compliance port list> @ <port ID> [& “4. 3 Logical port description¥X” TEZEINT-%
BICAR—FRETHRINIEEYEEA, XTD <pin type> (& in THEEIFNIFEYERA,

(5) <compliance port list> @ <port ID> [ “4. 8 grouped port identification” TEZRINTLY
SHR—MEIEERATEEEA.

4. 11 Instruction register description X

Instruction register description [ET/\ARIZIKFTBAV ARSI 3L PRADEFEERRLET, T/31R
[ZREINDAIVRARS LAV DR ADEEERTEDELTUTOLDOLHYET,

Length AVARS LAV LD RRAIRIBE2EVRDREERBET . ARICHIRIEIHYEL A,
Instructions ARSIV EYR—E T EHICIERET IV AEABRBETT , T/ ADERET

#FIX IEEE Std. 1149. 1 [ZRESNTWSA T av AV ARSI a0 D —ERE LY
[FETERETIENTARETT . RTISARN—R VRN HLaVERETEFET, T34
R—rAVRMSHav & RBRORTH. FTHLAEVEBEEZHSCT=OICTTIr—3y
ISR LTTSAR— VAN aV THHEEFRRLEFNIEEYEE A,

Instruction codes :EXTEST & BYPASS AVRE593ar@Ewk/\3—2ld IEEE Std. 1149. 1

(opcodes) &> THOLMLOHEZESINTLET (EXTEST:AI“0”, BYPASS:AI“1") 1D AV R
bS53 DEYRNNI—VIETNARDFEFEICE>TERSNGTNIEBYEE A,

Instruction capture :Capture—IR DREEBRFEBT DL (VARSI IV LD RRIZAALET—42H0
—REhFET,

BSDLDA VRS9 3V L ORIDEEEIEFDRSE, #RO—K, Capture—IR DIREBB TA—REINE/58—
U EFLTEZBNIZAV ARSI Ay NIT I TSA R—bHDIEHRTT,

<instruction register> ::= <instruction length stmt>
<instruction opcode stmt>
<instruction capture stmt>

[ <instruction private stmt> 1]
attribute INSTRUCTION_ LENGTH of

<instruction length stmt>

<component name> : entity is <integer>;
<instruction opcode stmt> ::= attribute INSTRUCTION__OPCODE of
<component name> : entity is <opcode table string>;
<instruction capture stmt> ::= attribute INSTRUCTION__CAPTURE of
<component name> : entity is <pattern list string>;
<instruction private stmt> ::= attribute INSTRUCTION__ PRIVATE of
<component name> : entity is <instruction list string>;
<opcode table string> ::= " <opcode description> { , <opcode description> }
<pattern list string> := " <pattern list>
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<pattern list> i:= <pattern> { , <pattern> }

<instruction list string> ::= " <instruction list>

<instruction list> <instruction name> { , <instruction name> |}

<opcode description> <instruction name> ( <pattern list> )

o5l

attribute INSTRUCTION__LENGTH of xx74bct8244a : entity is 8;

attribute INSTRUCTION__OPCODE of xx74bct8244a : entity is
"EXTEST (00000000, 10000000), *
"BYPASS (11111111, 10000100),
" SAMPLE (00000010, 10000010),
"INTEST (00000011, 10000011),
" HIGHZ (00000110, 10000110),
"CLAMP (00000111, 10000111),
" RUNT (00001001, 10001001),
"READBN (00001010, 10001010),
"READBT (00001011, 10001011),
" CELLTST (00001100, 10001100),
"TOPHIP (00001101, 10001101),
" SCANCN (00001110, 10001110),
" SCANCT (00001111, 10001111)

—— Bypass with outputs high—=z
—— Bypass with bs value
Boundary run test

—— Boundary read normal mode
" —— Boundary read test mode
—— Boundary selftest normal mode

—— Boundary toggle out test mode

P I - - - -
[
|

—— BCR scan normal mode

—— BCR scan test mode

attribute INSTRUCTION__CAPTUREof xx74bct8244a : entity is 10000001 " ;
attribute INSTRUCTION__DISABLE of xx74bct8244a : entity is "“HIGHZ " ;
attribute INSTRUCTION__GUARD  of xx74bct8244a : entity is " CLAMP " :

COHIEX1990FRBSDLEREE T, 199445 RBSDLTIX INSTRUCTION__DISABLE KU INSTRUCTIO
N__GUARD [ZBIBRENTWLET,

Kattribute DEMELTIZRLET,

INSTRUCTION__LENGTH :<instruction length stmt>[EAVRANSILaVLPRANDESEZEEHELETT .
FRa—KD/E—2DEYvrRIZ<instruction length stmt>CEZaNhi-
LORARE—HBLETNIERYER A,

INSTRUCTION__OPCODE  :<instruction opcode stmt>[FZ/V ARSI a3V EEFNICHIETHE YL
INA—UFEELET . EVRE—C DHEIHFDE YRS, TP XA TTDol5E
WEEAIHE AEShB)EvhZiYFET IEEE Std. 1149. 1 TIXEXTEST, B
YPASSAVRRS923vDIA—FOREIFERAFETT . COBZEEXTESTD
INEA—2[ZANY07, BYPASSD/NZ—UFAN“1"ERRYET , RILOE v/ 32—
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VEBMTERTHIEEMEETT  FARHSNEZLE YR/ ME—2 [EBYPASS AV
ARSHvavIcTFa—REnhES,

INSTRUCTION__CAPTURE : <instruction capture stmt>I[XTAPIrO—S5ACapture—IRMDIKEEE
BEBBITDHEZIC. AVARMNSILAVL P REICO—RENBEYR/EI—U % E
#LEJIEEE Std. 1149. 1TIELSBD2EYME“01"EROOLNTNET,
BYDEYMEIHFENEELET,

INSTRUCTION__PRIVATE  :<instruction private stmt>[ETS5AR—r(VANSHLIVEEETHED
T A TarTT, TIAR— VRS IVIET A RD R B ICK>THE
RAENB(3DT. ZOHEFXEEESENRIESNGE O, BEBETIEIOA
VAN AV DOERIEEITARETY,

KEER

(1) INSTRUCTION__ LENGTH @ <integer> [F2LI ETHITNIEHYFEEA,

(2) <pattern list> TEBRINBZETDARI—FDEVIRIFAVRASILaVLPRARERLTHRITNIERY
FtA

(3) Al“1” D/F—2%FEHDARI—FIEBYPASSICERINDSD . XIFZTDREIFEBRINTLVEITNIEEYE
Ao,

(4) AI“0" DINF—2FHDARI—FILEXTESTIZERIN DD RIFZDREFEBSNTOETAIEHEYE
Ao

(5) SAMPLE.PRELOADD&DARI—FMNEBRINLEITNIEHYERE A, ZLTEDFRO—FIE<opcode
description>MH TSAMPLEEL TEZE SN AT NIERYEE A,

(6) ARA—FD/IE—UIZIIXEEL EIETEEE AN

(7) <instruction capture stmt> @ <pattern> DEIFAVRAISIIaVLPREAREEEZELLILITNIERY
FH A XZEDLSBDO2EYMME 01" TRITNIFEYFEH A,

(8) A—H—EBEDAVASILIAVDANTFAR—FELTERTEET,

4. 12 Optional register description X

optional register descriptionlIT/NAABREREFTEATLav L PREANDEHEEZITVET . AT arv L PRAEIC
[%. IDCODEL Y X2EUSERCODEL S XEMHYET,

<optional register description> ::= [<idcode statement> [ <usercode statement> ]]
<idcode statement> ::= attribute IDCODE__REGISTER of <component name>

. entity is <32—bit pattern list string>;
<usercode statement> ::= attribute USERCODE__ REGISTER of <component name>

. entity is <32—bit pattern list string>;

<32 —bit pattern list string> .= " <32—bit pattern list>
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<32—bit pattern list> ::= <82—bit pattern> { , <32—bit pattern> }

e ffi]:

attribute IDCODE__ REGISTER of xx74bct8244a: entity is

"0000" & —— Version

"0101000000100100" & —— Part number

" 00000000001 " & —— Manufacturer ' s ID

"1 —— Required by IEEE Std. 1149. 1b

attribute USERCODE__REGISTER of xx74bct8244a: entity is
D P0.0000 0000000000000 0000000000 Gl

XIZEXREEZEZTRL, <32—bit pattern list> &, AI“X"DEZHELAEETT,

KEER

(1) <idcode statement> TCIDCODEL Y RAMEZRINTILVSIER . <idcode statement>ND<32—bit p
attern>MLSB1EwkE “17 THIEFNIEGEYEE A,

4. 13 Register access description X

ETHDAVARNS YAV IETRNT—42%TDIETDODRE DL PR AIZREBLAZITNILEVER A, A—F—EEDA
DRANSULAVIFIEEE Std. 1149, 1TEBRINTWSTAMT—HAL U RA BWMET/NAARFEENERELIZL
CRBIZTIEARTHAREEAHYET L IEEE Std. 1149, 1IETFNARFH BN TNARIZA—F—FHZDLY
RAELTBRTEEHLORIZEMTBHIELLHLTVET ChoDRERICEEET D1V RN I2a0 DERTPT—
ALOREADEVNREEELET

<register access description> ::= attribute REGISTER__ACCESS of
<component name> : entity is <register string> ;

<register string> ::= " <register association> { , <register association> }
<register assocoation> i:= <register> ( <instruction capture list> )
<instruction capture list> ::= <instruction capture> { , <instruction capture> }
<instruction capture> ::= <instruction name> [ CAPTURES <pattern> ]
<register> ::= BOUNDARY | BYPASS | DEVICE_ID

| <VHDL identifier> < left bracket> <register length> <right bracket>
<register length> = <integer>
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attribute REGISTER__ACCESS of xx74bct8244a : entity is
"BOUNDARY (EXTEST, INTEST, SAMPLE, READBN, READBT, CELLTST), " &
" BYPASS (BYPASS, HIGHZ, CLAMP, RUNT, TOPHIP), " &

" BCR[2] (SCANCN, SCANCT CAPTURES OX) "

LEEEFIZH T EXTEST, INTEST, SAMPLE, READBN, READBT, CELLTST, BYPASS, HIG
HZ, CLAMP, RUNT, TOPHIP, SCANCN, SCANCT I¥ “4. 11 Instruction register descriptio
n” @ <instruction opcode stmt> TEZINZITNIEIHYERHA.BYDED ARSI 3 1EBound
ary—ScanL U AP RINL. ROSED AU RS9 3 0 [EBypassL U R2ERILET , RED2ED AV RS
2332 (SCANCN, SCANCT)[ZBCR[2]1EWVS2E VDL U RAZEEIRLET , ChIERFEERDOTALAD
LY RATY , COHITIESCANCTIZ Capture—DRDIKEBBZFEB YT HLEITBCR[2]ILIRZ(ZA—FEND
OXEWSEZETRLTLET , COBITIESCANCNA DV ARSI avIcR T BEIEERSNTVELEA,

i

KEER

¢l

(1) BYPASS, CLAMP, EXTEST, HIGHZ, IDCODE, INTEST, SAMPLE.PRELOAD, USERC
ODE AYRRSYLaVIEIEEE Std. 1149. 1 TERIATWET,

(2) <instruction register> TEZRINDLE (1) DAVARS LAV UNDINT Y IBAV ARSI a0 4B
ETETAMT AL ORI ERSNEBITNRIERYEE A,

(8) NITUIDIZF IR TERRFABERZDTAMT AL RADRIIFOLY KEAHLTIFRYEE A

(4) <instruction capture>® <instruction name>[&“4. 11 Instruction register description” M <i
nstruction opcode stmt>® <opcode description> TEZzSNTWWEIThIEHZYEEA.

(5) <instruction capture>® <pattern>[LFEIL <register assocoation>KN®D <register>DL P REKE
—HMLATNERYEE A,

4. 14 Boundary register description X

boundary—scan register description [ZIZ0M5 LENGTH—1 (LENGTHIE “4. 11 Instruction regis
ter description” @ <instruction length stmt> TEZRINFT)D/N\IUFYRFro )LDV AHERH
ENFT, ILDOAEVIKIEFRR T BELETODEIAERZSNTWVETAIERYER A, Cell OMNTDolZHREUTLY
TILIZHRYET,

FTNARIZFEDOLATWBEILER O 14X <boundary—scan register description> CTSRBINABIICEERS
NTWEITFAIERYER A, FIZIE IEEE Std. 1149. 1(2E8ENSELERKIFSTD_1149__1__1994D R4
VA —RVHDL/IAYH S —C 28 ENTVET , COVHDLAY—S DRILIEBRIE LU TORISREN LB L 5%
FE-oTEEEINFET,
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<boundary—scan register description> ::= <boundary length stmt>
<boundary register stmt>

<boundary length stmt> attribute BOUNDARY__LENGTH of

<component name> : entity is <integer>

<boundary register stmt> .. = attribute BOUNDARY__REGISTER of
<component name> : entity is
<cell table string>
<cell table string> ::= " <cell table>
<cell table> = <cell entry> { , <cell entry> }
<cell entry> i:= <cell number> ( <cell info> )
<cell number> = <integer>
<cell info> i:= <cell spec> [ , <disable spec> ]
<cell spec> = <cell name> , <port ID or null> , <function>
, <safe bit>
<cell name> ::= <VHDL identifier>
<port ID or null> ::= <port ID> | x*
<function> ::= INPUT | OUTPUT2 | OUTPUT3 | CONTROL | CONTROLR
| INTERNAL | CLOCK | BIDIR | OBSERVE_ ONLY
<safe bit> =0 | 1 | X
<disable spec> i:= <ccell> , <disable value> , <disable result>
<ccell> = <integer>
<disable value> =0 | 1
<disable result> ::= Z | WEAKO | WEAK1 | PULLO | PULL1
Yo ffil:

attribute BOUNDARY__ LENGTH of sn74bct8244a : entity is 18;
attribute BOUNDARY__REGISTER of sn74bct8244a : entity is

—— num cell port function safe [ccell disval rslit]
"17 (BC__1, OE__NEGT, input, X), " &
"17 (BC_1, *, control, 1) " &
"16 (BC_1, OE_NEG2,input, X), " &
"16 (BC_1, x*, control, 1), " &
"15 (BC_1, A1(1), input,  X), " &
14 (BC_1, A1(2), input,  X), " &
"13 (BC_ 1, A1(3), input, X), " &
"12 (BC_1, A1(4), input,  X), " &

22 BSDLfi#ER Debug Solutions



"3 (BC_1, Y2(1), output3, X, 16, 1, 2)," &
"2 (BC_1, Y2(2), output3, X, 16, 1, 2)," &
"1 (BC_1, Y2(8), output3, X, 16, 1, 2), " &
"0 (BC_1, Y2(4), output3, X, 16, 1, z) ;"

<boundary register stmt>I[E<cell entry>DFIZETHEMINS<cell table string>%&HFET ., <cell e
ntry> £2 DD EF (<cell number>&<cell info>) MoiEREINET, RFQTLVILIEFRRTY,

— <cell number>I[Z0M5 LENGTH—1 (LENGTHIX “4. 11 Instruction register description” @
<instruction length stmt> TEZRINFET) DEEATEITNIELGYELA,
— <cell info>E4DRIFTODEHRMLERINET,

2Th<cell entry>DERIFHFRNNDA4DDESR (<Lcell name>, <port ID or null>, <function>, <saf
e bit>)DEFLLHETNEGYERA. TLTHAZEFHIEHTES L (A—T2aL V2 P3RT— N EERLS:
<cell entry>[FZE5IZ3DNEFE (<Lccell>, <disable value>, <disable result>)Z¥F=HTh(EEYEE
Ao <function>D{EA OUTPUT HALME BIDIR DEEIX. 3DDER (<ccell>, <disable value>, <
disable result>)ZEZLEMTNIEEYERA, <function>DEABIDIRTHARSAN\DBAUTIOT1TDHE.
ZDRIVIEZEBEETLET , <function>DEMNOUTPUT2MIHEE . 3DNDEK (<ccell>, <disable valu
e>, <disable result>)[EEBRINDIGFGELINEVFEELHYET, TLTENIEERINSFSA/AUVHDL
<port type>HOUT THAHMNEIA, RIFBUFFERTHEIMEIMIKELET

<cell name>DEXRIIFEHOHN TS EILEBREEEZELET . TLTZEDIEIL, Standard VHDL Package B
W2 ——EEDVHDL package TEZRSMNTWAETHITNIEHYFEREA,

<port ID or null>DEXRIFEILIZHLTERININEIEESLERLET . COEIEX “4. 3 Logical port d
escription” TEBRINEZRFTHINIELRYFERA, BHIUFOA—LBHEIWVIEA2—FILEILELTHERSNS
TILFZOERIZ “*x”7 ZHAVET,

<function>NDERIIEET I LI DOFTELHELZTERLET, X4. 14— 1(Z<function> THEDOIENTESE
#RLET,
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]4. 14—1 function{E
& SR AR pin type
INPUT EoAMBEE LA BE U ICERINET, in FfIX inout
CLOCK SERY OV AAE RSN ET, in
OUTPUT2 2B AEELIHNEE VIZHERSNET, out, buffer, inout
OUTPUTS3 BRAT—rENZEEONEFEVICERINET, out , inout
CONTROL 1DULEDEABEEBEWNERNFRESDAR—TIL | —
FlE R I H R HEETLET,
CONTROLR 12U LEDEABEETHWNERNARESDAR—TIL | —
HEXIE A RHEEZEITVNET , F-TAPH, Test—Lo
gic—Reset BRIREEZEDIETARAIT—TIJLIREEIC
LFET,
INTERNAL TNARORFTEALET  AEEVICIFERSN | —
FH A
BIDIR BMAMEVIEGEINET, inout
OBSERVE_ ONLY | INPUTERICH#EETT AN, INTESTZ Y R—FLEYE | in FIE inout
Ao BILDEZSAEBELELTERSINET,

<safe bit>DEHRIL. NI FYRATvUREBR/INI—VERY I TNSUE LIZEEZRIRT B8, EILDOCAP
FFICO—RSNBREEEERELE T BIZIEUTOLSTIGEENEZONET,

BAEM FENRSANEFEHIZT HES5% Contorl Cell DIE
[INTESTETH. FSA /NSRS ERIEER/NMNITEL5HHNETDIE
-EXTESTE{TH . NERERKRICEEZEZLVKLIIZTHIAHNEEDE

<ccell>NEZIL, T b<port ID>OHEANETAARAI—TI)LIZFBarrA—)LE/ILD<cell number>%iR
LEY,

<disable value>MNEXIL, 5T H<port ID>DHENETARAI—TIIZT B=6D <ccell>ND{EZTRLE
3—0

<disable result>MNEFRIL, ®iETSH<port ID>DHEANTARAI—TILIZHSI=HBEDHEARSA/\DIREE
RLET, RETELEICIFZLTOLOAHYET,

N AVE—HF R (Hi—2Z)IKEE Z
NETINEHUIZkBWeak 0”1k EE :WEAKO
NEBINETvT LBWeak“1"1KEE "WEAK1
RETILFOUIZLBWeak 0"k EE :PULLO
RETILEF TV T LBWeak“1”iKEE :PULLA1
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P

(4)

(5)

(6)

(7)

(8)

(9)

(10)

11)

(12)

<boundary length stmt>® <integer> CRENB/N\IUFYRF YL AZK(LENGTH) 1M LT

BINIERYEE A,

<cell entry> M <cell number> [ 0 A5 LENGTH—1 OEETEHEWLEWNTER A,

<cell table> MOHIZ BLED <cell number> #%##HFD <cell entry> (merged cellEMEIENFE

F) DRETIEELHYET, COEEUTOEEEFIHLNEVTERE A,

— <function>#H' INPUT DEZ®D cell &<function>H'OUTPUT2, OUTPUT3, CONTROL, C
ONTROLR DEFDcell DHMNI—AHETT,

— WA®D <cell entry> D <cell name> [ZRILERIZELET,

— 220 cell ® <safe bit> DERFRDLELELELLNA X THLEWTFEE A,

<cell table> MOHD <cell nhame> [IStandard VHDL Package #ZHlL\Za1i—H—IiEEDVHDL

package TERINTWSETRITIIEHEYERA.

<subscripted port name> #Z#H71-%l' <cell spec> M <port name> MDIElIF<logical port

description> @ BIT TEZ&NTF- <pin spec> TEHRIMNTWWEHFNIEGEYEEA,

<cell spec> M <function> EZHXA' CONTROL , CONTROLR , INTERNAL DB, <po

rt ID or null> (& “*” TREHLEFGYERA,

INPUT , CONTROL , CONTROLR , INTERNAL , OBSERVE_ONLY , CLOCK ¢&%L

L <function> DNEFRZEEFED <cell info> [ <disable spec> DEXRZFOENTETEEA,

OUTPUT3 , BIDIR &FLLY <function> DERZRD <cell info> [& <disable spec> M

EEEFRTNIERYER A,

OUTPUT2 &ZLLY <function> DEXRZHEHDL. <disable spec> DEHRZELD <cell info> (&

<cell number> DfEA <ccell> DEELFELLILZITNIEEYERA,

CONTROLX[ECONTROLR &%LLY <function> MDERZEFRD. <cell entry> O <cell numb

er> [ <disable spec> M <ccell> [ZEAINGITIIELRYEEA,

<VHDL identifiier> #' <logical port description> @ <pin spec> @ <identifiier list>

IZfERASh. D <pin spec> WD <pin type> M linkagae DEEELDHEE. <VHDL identifii

er>lX<boundary register stmt> O <cell entry> @ <port ID> ELTIHFEREINEFEA.

<boundary register stmt> @O <port ID> IZXET S <pin spec> NDEIZE-TERZRE <f

unction> DEXUTOBEYELGYETS,

pin type function
in INPUT , CLOCK , OBSERVE__ONLY
out OUTPUT2 , OUTPUTS3
buffer OUTPUT2
inout BIDIR , OUTPUT2 , OUTPUT3 , INPUT , OBSERVE__ONLY
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4. 15 RUNBIST description X

RUNBIST description|ZIEEE Std. 1149. 1 TEZINDRUNBIST AV ANSILavVIZBTBEERFTL
F9,IEEE Std. 1149. 1TEHINBRUNBIST 41V ARSHLarDBEIZETHIEEITTT, BIST(Build
—In Self—Test) IZEF 2 MEARIZELTIXMhDBEEESHBL TS,

<runbist description> attribute RUNBIST__EXECUTION of <component name>

entity is " <runbist spec>
<runbist spec> = <wait spec> , <pin spec> , <signhature spec>
<wait spec> ;1= WAIT__DURATION( <duration spec> )
<duration spec> = <clock cycles list> | <time> [, <clock cycles list> ]

<clock cycles list> <clock cycles> [ , <clock cycles> }

<time> ;.= <real number>

<clock cycles> = <Lport ID> <integer>

<pin spec> ::= OBSERVING <condition> AT__PINS
< condition> ::= HIGHZ | BOUNDARY

<signature spec> ;1= EXPECT__DATA <det pattern>
<det pattern> = <bit> { <bit> }

<bit> =0 | 1

<det pattern> (F1DLULDEHEL-0F=X1DHVTHRITRIELHEYFERF A, ZOBIZIZAR—IPRERYYEES
EHXEATIEIVWTERA, <time>ERDETEZESNDTimeld#ZERLTLET, Time,Clock 1 JIILDEA
NERINDE, ZREBEEEIOVIH AL BIZIEC R BRBRHAEZRIN TOSEBREINET,

Yot
attribute RUNBIST _EXECUTION of xxCPU : entity is
" Wait_ Duration (1. 0e—3), " &
" Observing HIGHZ At_ Pins, " &
" Expect__Data 0" ;
YEER

(1) 1990F/N—23V(IxELT=BSDLTI&. RUNBIST description X&HHR—FLTLER A,

(2) <signature spec> M <det pattern> DEDEYFDHIE <register access description> @
<register> H®M <integer> DELLTEBRINDIEVFDOHEZLLLITNIEHYERA TLTZOR.
RUNBIST MDfEA <register access description> @ <instruction name> [ZE&FzSNET .
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(8) <wait spec> M <port ID> DIEIX “4. 9 Scan Port identification” M <TCK stmt> @D
B <port ID> TEZEINDH. HlL VI, “4. 14 Boundary Scan register description” @ <fun
ction> HCLOCK TEZREIND <cell spec> MD<port ID>TERINEITIITHEYFER A,

(4) <runbist description> A% BSDL NDHFTEZRINDH, <instruction opcode stmt> M <opco
de table> DULDH®D <instruction name> [Z RUNBIST DENEZRINLTNIEHYER A,

(5) <time> & <clock cycles> DEIE. 0&YKRELZITIITHYFEEFA .

4. 16 INTEST description X

INTEST description XI& T/8( XD INTEST #ZETT 5. RETDHTAMIEI—2DEHEL INTEST %
EFLTWAED ., TAARDINEIREEZEZHZLET .

INTESTD=-8ODTARNE—2 (L IEEE Std. 1149. 1b TIHXEESNFERA. FONEI—VILRIDFH ETIRM
SNET,

<intest description> attribute INTEST__ EXECUTION of
<component name> entity is

<intest execution sequence>

<intest execution sequence> ::= <wait spec> , <pin spec>
<wait spec> = WAIT__DURATION( <duration spec> )
<duration spec> = <clock cycles list> | <time>

[ , <clock cycles list> ]

<clock cycles list> ::= <clock cycles> { , <clock cycles> ]

<time> = <real number>

<clock cycles> = <port ID> <integer>

<pin spec> ::= OBSERVING <condition> AT__PINS
Y5l :

attribute INTEST__ EXECUTION of xxCPU : entity is
" Wait__Duration (1. 0e—3), " &
" Observing HIGHZ At_ Pins " ;

(1) 1990F/N—3vITHIELTI=BSDLTIE, INTEST description X&HHR—rLTLVER A,

(2) <wait spec> MO <port ID> DIEIEX “4. 9 Scan Port identification” ) <TCK stmt> @
B <port ID> TEZEINBDN. HLVX. “4. 14 Boundary Scan register description” @O <fun
ction> MCLOCK TEZEINS <cell spec> ND<port ID>TEHRINTZTNIELYERA,
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(3) <intest description> MNBSDLOHFITEZINDHE, <instruction opcode stmt> D <opcode
table> DULWDM®D <instruction name> [Z INTEST DEMNEZERINLZITNIEHYEE A,
(4) <time> & <clock cycles> DE[F. OkYKRELALITNIEHYEE A,

4., 17 User extensions to BSDL

1723 MBSDL extensions [E—f&HIABSDLE R XICHBMEFRELMNSHELLZHBSDLOLEETIC
ERTEET, VHDLDIZ# Package STD__1149__1_ 1994 [FVHDL DHTAA4TTHAHBSDL__EXTEN
SION ZEHETAIENTEFT, INlF1—F—H “BSDL extensions” ELTHDEMREZEZTHIEEHL
TWET, LML, CNEIEBSDLAA—H— (B TAT S L) IZK>TEESNE T, BSDL extensions 1“4, 1
BSDLO#EEICDNT” Trahd&L3IC DESIGN__WARNING XODRIIZEBESNDIZBENHYET,

<BSDL extensioins> ::= <BSDL extension> { <BSDL extension> }
<BSDL extensioin> ::= <extension declaration> | <extension definition>
<extensioin declaration> = attribute <extension name> : BSDL__EXTENSION;
<extensioin definition> ;.= attribute <extension name> of <component name>

entity is <extension parameter string>;

<entity defined name>
| <VHDL package defined name>

< extensioin name>

<entity defined name> ::= <VHDL identifier>
<VHDL package defined name> ::= <VHDL identifier>
<extention parameter string> = <string>

<extensioin definition> [&. XfI5T % <extensioin declaration> MDRIZEEREShEITIIEZYERFA, <
extensioin declaration> [ERICBSDLIZiEiiEhdh, 2 —F—MNEZLT-VHDL Package [ZEHLET,

Yo f5l :

attribute Extension__Sample : BSDL_EXTENSION;

attribute Extension__Sample of example : entity is “My_ define”;

KEEBR

(1) <extensioin definition> @ <extensioin name> TEZEINS <VHDL identifier> [, ZN&
YEIDITTEESNTLVS <extensioin declaration> M <extensioin name> X[& <extensioin
declaration> KYRICERINTLAVHDLN\Y S —C TERINEITNIEBEYFER A,

(2) <extensioin declaration> @ <extensioin name> [IA=Z—IHLRITHRITNIEIHYEE A,
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4. 18 Design Warning X

Design Warning XI& NIV YREFro DEMHEICE>TORATLDEKICHIEEZRAESE LA REENHDIES.
A—HY—(ZHLEDIEEBMELTVET, AIZIE. THAAANZOREZRBTI-HDI0VINBELRS 1F3
VORAEREZF>TVWBIGE . TS ANV AT LE—FHSIRITTINTESTO = DT RAME—RIZH>=H5ETEE
DAV IEFREEFEINLGFNIELGEYEE A, Design Warning [FfRBELDAEEMEZZEELELLTA—YF—(IZHbHES

CEMTEET,

<design warning> ::= attribute DESIGN__WARNING of <component name> :
entity is <string>;

el

attribute DESIGN__ WARNING of EPM7032SL44 : xxxxLSI is
" Some pins have both controlled and uncontrolled input paths. =~ &

" Test pin ignore for intest. '
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5. Standard VHDL Package

19904} Standard VHDL Package ZLTFIZRLET .
—— STD_1149 1 1990
package STD 1149 1 1990 is

—— Give pin mapping declarations
attribute PIN__ MAP : string;
subtype PIN__MAP__STRING is string;

—— Give TAP control declarations
type CLOCK__LEVEL is (LOW, BOTH);
type CLOCK_INFO is record

FREQ : real;

LEVEL: CLOCK__ LEVEL;

end record;

attribute TAP__ SCAN_IN . boolean;
attribute TAP__SCAN__ OUT . boolean;
attribute TAP__SCAN_ CLOCK : CLOCK__INFO;
attribute TAP__ SCAN__ MODE . boolean;
attribute TAP__SCAN__RESET : boolean;

— — Give instruction register declarations

attribute INSTRUCTION__LENGTH . integer;
attribute INSTRUCTION_ _OPCODE . string;
attribute INSTRUCTION__ CAPTURE : string;
attribute INSTRUCTION__DISABLE : string;
attribute INSTRUCTION _GUARD . string;
attribute INSTRUCTION__PRIVATE . string;
attribute INSTRUCTION _USAGE . string;

attribute INSTRUCTION__ SEQUENCE : string;

—— Give ID and USER code declarations

type ID__BITS is (0, '1, 'x, X);

type ID__STRING is array (31 dounto O) of ID__BITS;
attribute IDCODE__ REGISTER : ID__STRING;
attribute USERCODE_ REGISTER: ID_ STRING;

30 BSDLfi#ER Debug Solutions



—— Give register declarations
attribute REGISTER__ACCESS : string;

— — Give boundary cell declarations

type BSCAN__INST is (EXTEST, SAMPLE, INTEST, RUNBIST);

type CELL_ TYPE is (INPUT, INTERNAL, CLOCK, CONTROL, CONTROLR,
OUTPUTZ2, OUTPUT3, BIDIR_IN, BIDIR_OUT);

type CAP__DATA is (P1, PO, UPD, CAP, X, ZERO, ONE);

type CELL DATA is record
CT : CELL_TYPE;
I : BSCAN__INST,;
CD : CAP__DATA;

end record;

type CELL_INFO is array (positive range <>) of CELL__DATA;

—— Boundary cell deferred constants (see package body)
constant BC__1 : CELL_INFO;

constant BC__ 2 : CELL_ INFO;

constant BC__3 : CELL_INFO;
constant BC__ 4 : CELL__INFO;
constant BC__ 5 : CELL_INFO;

constant BC__ 6 : CELL_INFO;
— — Boundary register declarations

attribute BOUNDARY__ CELLS . string;
attribute BOUNDARY__LENGTH : integer;
attribute BOUNDARY__REGISTER: string;

— — Miscellaneous
attribute DESIGN__WARNING : string;

end STD 1149 1 1990; —— End of IEEE Std 1149. 1—1990 Package

package body STD 1149 1 1990 is —— Standard boundary cells

— — Description for f10—12, f10—16, fl0O—18¢, f10—18d, f10—21c
constant BC_| : CELL_ INFO :=
( (INPUT, EXTEST, P1), (OUTPUT2, EXTEST, PI),
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(INPUT, SAMPLE, P1),

(OUTPUT2, SAMPLE, P1),

INTEST, PD),

INTEST, PI),

(INPUT, INTEST, P1), (OUTPUTZ2, INTEST, PD,
(INPUT, RUNBIST, PI), (OUTPUT2, RUNBIST, PD,
(OUTPUT3, EXTEST, PI), (INTERNAL, EXTEST, PI),
(OUTPUT3, SAMPLE, PI), (INTERNAL, SAMPLE, PI),
(OUTPUT3, INTEST, PI), (INTERNAL,

(OUTPUT3, RUNBIST, PI), (INTERNAL, RUNBIST, PI),
(CONTROL, EXTEST, PI), (CONTROLR, EXTEST, PI),
(CONTROL, SAMPLE, PI), (CONTROLR, SAMPLE, PI),
(CONTROL, INTEST, PI), (CONTROLR,

(CONTROL, RUNBIST, PI),

Description for f10—8,
constant BC_ 2 CELL__INFO
( (INPUT, EXTEST, PI)

(INPUT, SAMPLE, PI)

(INPUT, INTEST, UPD),
(INPUT, RUNBIST, UPD)
(OUTPUT3, EXTEST, UPD) (INTERNAL,
(OUTPUT3, SAMPLE, PI) . (INTERNAL,
(OUTPUT3, INTEST, PI) . (INTERNAL,
(OUTPUT3, RUNBIST, PI) (INTERNAL,
(CONTROL, EXTEST, UPD) (CONTROLR,
(CONTROL, SAMPLE, PI) (CONTROLR,
(CONTROL, INTEST, PI) (CONTROLR,
(CONTROL, RUNBIST, PI) (CONTROLR,
— —— Description for f10—9
constant BC__ 3 CELL_INFO :=
( (INPUT, EXTEST, PI) (INTERNAL,
(INPUT, SAMPLE, PI) (INTERNAL,
(INPUT, INTEST, PI) (INTERNAL,
(INPUT, RUNBIST, PI) (INTERNAL,
— —— Description for f10—10, f10—11
constant BC_ 4 CELL__INFO :=

( (INPUT, EXTEST, PI),
(INPUT, SAMPLE, PI),

f10—17,

f10—19c,

(OUTPUTZ,

f10—19d,

(CONTROLR, RUNBIST, P1) );

f10—22¢

EXTEST, UPD),

, (OUTPUT2, SAMPLE, PI),

—— Intest on output2 not supported
(OUTPUT2, RUNBIST, UPD),

EXTZST, PI),
SAMPLE, PI),
INTEST, UPD),
RUNBIST, UPD),
EXTEST, UPD),
SAMPLE, PI),
INTEST, PI),
RUNBIST, P1) );

EXTEST, PD),
SAMPLE, PI),
INTEST, PI),

RUNBIST, PI) );

— — Intest on input not supported

—— Runbist on input not supported

(CLOCK, EXTEST, PI) (INTERNAL, EXTEST, PI),
(CLOCK, SAMPLE, PI) (INTERNAL, SAMPLE, PI),
(CLOCK, INTEST, PI) (INTERNAL, INTEST, PI),
(CLOCK, RUNBIST, PI) (INTERNAL, RUNBIST, PI) );
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— — — Description
constant BC_ 5

( (INPUT,

(INPUT,

(INPUT,

(INPUT,

— — — Description
constant BC__ 6

( (BIDIR__IN, EXTEST, PD . (BIDIR__OUT,
(BIDIR__IN, SAMPLE, PI) . (BIDIR__OUT,
(BIDIR__IN, INTEST, UPD) , (BIDIR__OUT,

(BIDIR__IN, RUNBIST, UPD) , (BIDIR__OUT,

for f10—20c¢, a combined input.”control

CELL__INFO :=

EXTEST, PI ., (CONTROL,
SAMPLE, PI) , (CONTROL,
INTEST, UPD) ., (CONTROL,
RUNBIST, PI) ,  (CONTROL,

for f10—22d, a reversible cell
CELL__INFO :=

end STD__1149_1_1990; —— End of 1990 Package

EXTEST, PI),
SAMPLE, PI),
INTEST, UPD),
RUNBIST, PI) );:

EXTEST, UPD),
SAMPLE, PI),
INTEST, PI),
RUNBIST, PI) );

Body

Debug Solutions
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19944k Standard VHDL Package ZLTFIZRLET,

package STD_ 1149 1 1994 is

—— Give component conformance declaration
attribute COMPONENT__ CONFORMANCE : string;

—— Give pin mapping declarations
attribute PIN__MAP : string;
subtype PIN__MAP__STRING is string;

—— Give TAP control declarations
type CLOCK_LEVEL is (LOW, BOTH);

type CLOCK__INFO is record
FREQ : real;
LEVEL : CLOCK__LEVEL;
end record;

attribute TAP__SCAN__IN . boolean;
attribute TAP__SCAN_ OUT . boolean;
attribute TAP__SCAN__ CLOCK : CLOCK__INFO;
attribute TAP__ SCAN__MODE : boolean;
attribute TAP__SCAN_RESET . boolean;

— — Give instruction register declarations

attribute INSTRUCTION_ LENGTH . integer;
attribute INSTRUCTION _OPCODE . string;
attribute INSTRUCTION__ CAPTURE : string;
attribute INSTRUCTION__PRIVATE : string;

—— Give ID and USER code declarations

type ID__BITS is ('O, '1’, 'x, 'X):

type ID__STRING is array (31 downto 0) of ID_ BITS;
attribute IDCODE__REGISTER : ID__STRING;
attribute USERCODE__REGISTER: ID_STRING;

—— Give register declarations
attribute REGISTER__ACCESS : String;
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— — Give boundary cell declarations

type BSCAN__INST is (EXTEST, SAMPLE, INTEST);

type CELL__TYPE is (INPUT, INTERNAL, CLOCK, OBSERVE__ONLY, CONTROL,
CONTROLR, OUTPUTZ2, OUTPUT3, BIDIR_IN, BIDIR_ OUT);

type CAP__DATA is (PI, PO, UPD, CAP, X, ZERO, ONE);

type CELL_DATA is record

CT : CELL__TYPE;
I : BSCAN__INST;
CD : CAP__DATA;

end record;

type CELL_INFO is array (positive range <>) of CELL_DATA;

—— Boundary cell deferred constants (see package body)
constant BC__ O : CELL_ INFO;

constant BC__ 1 : CELL_INFO;
constant BC__ 2 : CELL__INFO;
constant BC__3 : CELL_INFO;
constant BC_ 4 : CELL_INFO;

constant BC_ 5 : CELL_INFO;

constant BC__ 6 : CELL_INFO;

constant BC__ 7 : CELL__INFO;

— — Boundary register declarations
attribute BOUNDARY__LENGTH : integer;
attribute BOUNDARY__REGISTER: string;

— — Miscellaneous

attribute PORT__GROUPING . string;
attribute RUNBIST__EXECUTION : string;
attribute INTEST__EXECUTION . string;

subtype BSDL__EXTENSION is string;
attribute COMPLIANCE__PATTERNS : string;
attribute DESIGN__WARNING : string;

end STD__1149_|_1994; —— End of 1149. 1—1994 Package

package body STD 1149 1 1994 is —— Standard boundary cells
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— — Generic cell capturing minimum allowed data
constant BC__ O : CELL_ INFO :=

( (INPUT, EXTEST, PI) , (OUTPUTZ2, EXTEST, X),
(INPUT, SAMPLE, PI) , (OUTPUT2, SAMPLE, PI),
(INPUT, INTEST, X) , (OUTPUTZ2, INTEST, PI),
(OUTPUT3, EXTEST, X) . (INTERNAL, EXTEST, X),
(OUTPUT3, SAMPLE, PI) ,  (INTERNAL, SAMPLE, X),
(OUTPUT3, INTEST, PI) ., (INTERNAL, INTEST, X),
(CONTROL, EXTEST, X) , (CONTROLR, EXTEST, X),
(CONTROL, SAMPLE, PI) , (CONTROLR, SAMPLE, PI),
(CONTROL, INTEST, PI) , (CONTROLR, INTEST, PD,
(BIDIR__IN, EXTEST, PI) , (BIDIR__OUT, EXTEST, X),
(BIDIR__IN, SAMPLE, PI) , (BIDIR__OUT, SAMPLE, PI),
(BIDIR__IN, INTEST, X) , (BIDIR__OUT, INTEST, PI),

(OBSERVE__ONLY, SAMPLE, PI), (OBSERVE__ONLY, EXTEST, PI) );

— — Description for f10—18, f10—29, f10—31¢, f10—31d, f10—33c, f10—41d
constant BC_ 1 : CELL_INFO :=

( (INPUT, EXTEST, PI) , (OUTPUT2, EXTEST, PD),
(INPUT, SAMPLE, PI) , (OUTPUT2, SAMPLE, PI),
(INPUT, INTEST, PI) , (OUTPUTZ2, INTEST, PD,
(OUTPUT3, EXTEST, PI) ,  (INTERNAL, EXTEST, PI),
(OUTPUT3, SAMPLE, PI) . (INTERNAL, SAMPLE, PI),
(OUTPUT3, INTEST, PI) ., (INTERNAL, INTEST, PD),
(CONTROL, EXTEST, PI) , (CONTROLR, EXTEST, PD,
(CONTROL, SAMPLE, PI) , (CONTROLR, SAMPLE, PI),
(CONTROL, INTEST, PI) , (CONTROLR, INTEST, PI );

— — Description for f10—14, f10—30, f10—32¢, f10—32d, f10—35¢c
constant BC__ 2 : CELL_INFO :=

( (INPUT, EXTEST, PI) ., (OUTPUT2, EXTEST, UPD),
(INPUT, SAMPLE, PI) ., (OUTPUT2, SAMPLE, PI),
(INPUT, INTEST, UPD) , —— Intest on output2 not supported
(OUTPUT3, EXTEST, UPD) , (INTERNAL, EXTEST, PI),
(OUTPUT3, SAMPLE, PI) ., (INTERNAL, SAMPLE, PI),
(OUTPUT3, INTEST, PI) ., (INTERNAL, INTEST, UPD),
(CONTROL, EXTEST, UPD) , (CONTROLR, EXTEST, UPD),
(CONTROL, SAMPLE, PI) ., (CONTROLR, SAMPLE, PI),
(CONTROL, INTEST, PI) ., (CONTROLR, INTEST, PI) );

— — Description for f10—15
constant BC__ 3 : CELL_INFO :=
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( (INPUT, EXTEST, PI) ., (INTERNAL, EXTEST, PI),
(INPUT, SAMPLE, PI) ., (INTERNAL, SAMPLE, PI),
(INPUT, INTEST, PD ,  (INTERNAL, INTEST, PI) );

— — Description for f10—16, f10—17
constant BC_ 4 : CELL_ INFO :=
( (INPUT, EXTEST, PI), —— Intest on input not supported
(INPUT, SAMPLE, PID),
(OBSERVE__ONLY, EXTEST, PI),
(OBSERVE__ONLY, SAMPLE, PI),

— — Intest on observe only not supported

(CLOCK, EXTEST, PI) . (INTERNAL, EXTEST, PI),
(CLOCK, SAMPLE, PI) ., (INTERNAL, SAMPLE, PID),
(CLOCK, INTEST, PI ,  (INTERNAL, INTEST, PI) );

— — Description for f10—41c, a combined input./control
constant BC_ 5 : CELL_INFO :=

( (INPUT, EXTEST, PI) , (CONTROL, EXTEST, PI),
(INPUT, SAMPLE, PI) , (CONTROL, SAMPLE, PI),
(INPUT, INTEST, UPD) , (CONTROL, INTEST, UPD) );

— — Description for f10—35d, a reversible cell
—— 1 Not recommended; replaced by BC 7 below ! !
constant BC__ 6 : CELL INFO :=

( (BIDIR__IN, EXTEST, PI) , (BIDIR__OUT, EXTEST, UPD),
(BIDIR__IN, SAMPLE, PI) , (BIDIR__OUT, SAMPLE, PI),
(BIDIR__IN, INTEST, UPD) , (BIDIR_OUT, INTEST, PI) );

— — Description for f10—34d, self monitor reversible
—— ! 1 Recommended over cell BC 6 ! !
constant BC__ 7 : CELL_INFO :=

( (BIDIR__IN, EXTEST, PI) ., (BIDIR__OUT, EXTEST, PO),
(BIDIR__IN, SAMPLE, PI) ., (BIDIR__OUT, SAMPLE, PI),
(BIDIR__IN, INTEST, UPD) ., (BIDIR__OUT, INTEST, PI) );

end STD 1149 1 1994; —— End of IEEE Std 1149. 1—1994 Package Body
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20014 kR Standard VHDL Package ZLLTFIZRLET .

package STD_ 1149 1 2001 is

—— Give component conformance declaration
attribute COMPONENT__ CONFORMANCE : string;
—— Give pin mapping declarations

attribute PIN__ MAP : string;

subtype PIN__MAP__STRING is string;

—— Give TAP control declarations

type CLOCK__LEVEL is (LOW, BOTH);

type CLOCK__INFO is record

FREQ : real;

LEVEL: CLOCK__LEVEL;

end record;

attribute TAP__SCAN__IN : boolean;

attribute TAP__ SCAN__ OUT : boolean;

attribute TAP__SCAN_ CLOCK: CLOCK__INFO;
attribute TAP__ SCAN__ MODE : boolean;
attribute TAP__ SCAN__RESET: boolean;

— — Give instruction register declarations
attribute INSTRUCTION_LENGTH : integer;
attribute INSTRUCTION__OPCODE : string;
attribute INSTRUCTION__ CAPTURE : string;
attribute INSTRUCTION__PRIVATE : string;

—— Give ID and USER code declarations
type ID_ BITS is ('O, "1, 'x', "X'");
type ID__STRING is array (31 downto 0O) of ID_ BITS;
attribute IDCODE__ REGISTER : ID__STRING;
attribute USERCODE__REGISTER: ID__ STRING;
— — Give register declarations

attribute REGISTER__ACCESS : string;

— — Give boundary cell declarations

type BSCAN__INST is (EXTEST, SAMPLE, INTEST);

type CELL__TYPE is (INPUT, INTERNAL, CLOCK, OBSERVE__ONLY,

CONTROL, CONTROLR, OUTPUTZ2,

OUTPUT3, BIDIR_IN, BIDIR__OUT);

type CAP__DATA is (PI, PO, UPD, CAP, X, ZERO, ONE);
type CELL_DATA is record

CT : CELL_TYPE;

I : BSCAN__INST;

CD : CAP__DATA;

38 BSDLf#sH

Debug Solutions



end record;

type CELL_INFO is array (positive range <>) of CELL__DATA;
—— Boundary cell deferred constants (see package body)
constant BC__ O : CELL_INFO;

constant BC__ 1 : CELL_ INFO;

constant BC__ 2 : CELL_ INFO;

constant BC__3 : CELL_INFO;
constant BC__ 4 : CELL_ INFO;

constant BC_ 5 : CELL_INFO;

constant BC__ 6 : CELL__INFO;

constant BC__ 7 : CELL_ INFO;

constant BC__ 8 : CELL_INFO;

constant BC_ 9 : CELL_ INFO;

constant BC__ 10 : CELL_INFO;

— — Boundary register declarations

attribute BOUNDARY__LENGTH : integer;

attribute BOUNDARY__REGISTER : string;

— — Miscellaneous

attribute PORT_GROUPING : string;

attribute RUNBIST__EXECUTION : string;

attribute INTEST__ EXECUTION : string;

subtype BSDL_EXTENSION is string;

attribute COMPLIANCE__PATTERNS : string;

attribute DESIGN__WARNING : string;

end STD 1149 1 2001; —— End of 1149. 1—2001 Package
package body STD_ 1149 1 2001 is —— Standard boundary cells
— — Generic cell capturing minimum allowed data
constant BC__ O : CELL_ INFO :=

((INPUT, EXTEST, PI), (OUTPUT2, EXTEST, X),
(INPUT, SAMPLE, PI), (OUTPUT2, SAMPLE, PI),
(INPUT, INTEST, X), (OUTPUTZ2, INTEST, PD,
(OUTPUT3, EXTEST, X), (INTERNAL, EXTEST, X),
(OUTPUT3, SAMPLE, PI), (INTERNAL, SAMPLE, X),
(OUTPUT3, INTEST, PI), (INTERNAL, INTEST, X),
(CONTROL, EXTEST, X), (CONTROLR, EXTEST, X),
(CONTROL, SAMPLE, PI), (CONTROLR, SAMPLE, PI),
(CONTROL, INTEST, PI), (CONTROLR, INTEST, PI),
(BIDIR__IN, EXTEST, PI), (BIDIR__OUT, EXTEST, X ),
(BIDIR__IN, SAMPLE, PI), (BIDIR__OUT, SAMPLE, PI),
(BIDIR__IN, INTEST, X ), (BIDIR_OUT, INTEST, PI),

(OBSERVE__ONLY, SAMPLE, PI), (OBSERVE__ONLY, EXTEST, PI) );

— — Description for f11—18, f11—30, f11—34c¢, f11—34d, f11—36c¢,

f11—46d
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constant BC__ 1 : CELL_INFO :=

((INPUT, EXTEST, PI), (OUTPUT2, EXTEST, PID),
(INPUT, SAMPLE, PI), (OUTPUT2, SAMPLE, PI),
(INPUT, INTEST, PI), (OUTPUT2, INTEST, PID),
(OUTPUT3, EXTEST, PI), (INTERNAL, EXTEST, PI),
(OUTPUT3, SAMPLE, PI), (INTERNAL, SAMPLE, PID),
(OUTPUT3, INTEST, PI), (INTERNAL, INTEST, PI),
(CONTROL, EXTEST, PI), (CONTROLR, EXTEST, PI),
(CONTROL, SAMPLE, PI), (CONTROLR, SAMPLE, PI),
(CONTROL, INTEST, PI), (CONTROLR, INTEST, PI) );
—— Description for f11—14, f11—31, f11—35¢, f11—35d, f11—37c,
—— f11—38¢, f11—39(output) and f11—41c

constant BC__ 2 : CELL INFO :=

((INPUT, EXTEST, PI), (OUTPUT2, EXTEST, UPD),
(INPUT, SAMPLE, PI), (OUTPUT2, SAMPLE, PID),
(INPUT, INTEST, UPD), —— Intest on output2 not supported
(OUTPUT3, EXTEST, UPD), (INTERNAL, EXTEST, PI),
(OUTPUT3, SAMPLE, PI), (INTERNAL, SAMPLE, PI),
(OUTPUT3, INTEST, PI), (INTERNAL, INTEST, UPD),
(CONTROL, EXTEST, UPD), (CONTROLR, EXTEST, UPD),
(CONTROL, SAMPLE, PI), (CONTROLR, SAMPLE, PI),
(CONTROL, INTEST, PI), (CONTROLR, INTEST, PI) );
— — Description for f11—15

constant BC__ 3 : CELL INFO :=

((INPUT, EXTEST, PI), (INTERNAL, EXTEST, PI),
(INPUT, SAMPLE, PI), (INTERNAL, SAMPLE, PI),
(INPUT, INTEST, PI), (INTERNAL, INTEST, PI) );

—— Description for f11—16, f11—17, f11—39(input)
constant BC_ 4 : CELL_ INFO :=

((INPUT, EXTEST, PI), —— Intest on input not supported
(INPUT, SAMPLE, PI),

(OBSERVE__ONLY, EXTEST, PI),

(OBSERVE_ ONLY, SAMPLE, PI), —— Intest on observe only not supported
(CLOCK, EXTEST, PI), (INTERNAL, EXTEST, PID),
(CLOCK, SAMPLE, PI), (INTERNAL, SAMPLE, PI),
(CLOCK, INTEST, PI), (INTERNAL, INTEST, PI) );

— — Description for f11—46¢, a combined input.”control
constant BC_5 : CELL_INFO :=

((INPUT, EXTEST, PI), (CONTROL, EXTEST, PD),
(INPUT, SAMPLE, PI), (CONTROL, SAMPLE, PI),
(INPUT, INTEST, UPD), (CONTROL, INTEST, UPD) );
— — Description for f11—38d, a reversible cell
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—— ! 1 Not recommended; replaced by BC 7 below ! !
constant BC__ 6 : CELL_ INFO :=

((BIDIR__IN, EXTEST, PI), (BIDIR__OUT, EXTEST, UPD),
(BIDIR__IN, SAMPLE, PI), (BIDIR_OUT, SAMPLE, PI),
(BIDIR__IN, INTEST, UPD), (BIDIR_OUT, INTEST, PI) );
— — Description for f11—37d, self monitor reversible

—— ! 1 Recommended over cell BC_6 ! !

constant BC__ 7 : CELL_ INFO :=

((BIDIR__IN, EXTEST, PI), (BIDIR__OUT, EXTEST, PO),
(BIDIR__IN, SAMPLE, PI), (BIDIR_OUT, SAMPLE, PI),
(BIDIR__IN, INTEST, UPD), (BIDIR_OUT, INTEST, PI) );
— — Description for 11—40, f11—41d

constant BC__ 8 : CELL__INFO :=

— — Intest on bidir not supported

((BIDIR__IN, EXTEST, PI), (BIDIR__OUT, EXTEST, PO),
(BIDIR__IN, SAMPLE, PI), (BIDIR_OUT, SAMPLE, PO) );
— — Description for f11—32

constant BC__ 9 : CELL_INFO :=

— — Self—monitoring output that supports Intest
((OUTPUTZ2, EXTEST, PO), (OUTPUTS3, EXTEST, PO),
(OUTPUT2, SAMPLE, PI), (OUTPUT3, SAMPLE, PI),
(OUTPUT2, INTEST, PI), (OUTPUT3, INTEST, PI) );

— — Description for f11—33

constant BC_ 10 : CELL_ INFO :=

— — Self—monitoring output that does not support Intest
((OUTPUT2, EXTEST, PO), (OUTPUT3, EXTEST, PO),
(OUTPUT2, SAMPLE, PO), (OUTPUT3, SAMPLE, PO) );
end STD 1149 1 2001; —— End of IEEE Std 1149. 1—2001 Package Body
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