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Design Reviews Gutachten Beratung

HW/SW-Entwicklung Boundary Scan/IEEE 1149.x
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Uberblick

® bendtige Ausristung

® Testarten / Profile

¢ Boundary Scan Zellen

¢ Reqister

* DR/IR-Scan

® TAP Controller

¢ Erstellung und Ausfuhrung von Tests

¢ Standards und Literatur



Uberblick BST System

Uberblick Testsystem:
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Network PC/Workstation BSC uuT

Wie funktioniert es ?

1. Mit PC werden CAD-Daten importiert und Testprogramme generiert
(automtisch, halbautomatisch, manuell)

2. Boundary Scan Controller (BSC) fuhrt Testprogramme auf UUT aus.

J



Ausrustung #1

1. PC mit BST-Software
2. Boundary Scan Controller (BSC) fur Training, Labor und Entwicklung
3. Verbindungskabel




Ausrustung #2

1. PC mit BST-Software
2. Boundary Scan Controller (BSC) flur industrielle Fertigung
3. Verbindungskabel

STOP button

FAIL LED

PC/Workstation

PASS LED START button

Scanpath/TAP 1/2

UUT power
monitor & control



1.
2.
3.
4.

Tek Run: 500MS/s Sample [NFE
f [

Ausrustung #3

Spannungsversorung (Strombegrenzung !)

Multimeter
Oszilloskop
optional Logiktester / Bus-Scanner

Ch1 Freq
w HZ
Mo period
found

Ch1 Rise
20.6ns

Ch1 Rise
20.6ns

Tek Run: 2M5S/s

Ch1 Freq
= Hz
No period
found



Ausrustung #4

Spannungsversorung (Strombegrenzung !)
Multimeter
Oszilloskop

W D

optional Logiktester / Bus-Scanner

Session Edit View Bookmarks Settings Help ' ~ L - B

LOGIC SCANMNER V2.9.1
I H FLT OFF TRM OFF Input Channel 1 Clock  Trigger
DRV L OFF WEAKL STAT )
Reset Switch Headphone Out Status LED's

CLK L FLT OFF + EDGE TRM OFF Input Channel 1-3 +Clock+ Trigger RS232 Host
TRG L FLT OFF - EDGE  TRM OFF Peitoriace
TRACE ONE-SHOT MAN TRG 5 UUT/ TARGET
MEM -_00000101 00000001 10000000 00000000 00000000 00000000 :§ Ic2 ic1

%2 TDl i Xczcssq | ==P|  XC2C384
EXPECT PATTERN: 05 MATCH AKN? TAP: Shift-IR §§ (programmed) (erased)

8z |
- —— — - — g‘é’ TDO <&
AUDIO IN VoL 00 28
BEEP OFF e Tl

i

IN/CH3 CLK TRG

Logic Scanner




Wie funktioniert BST ? #1

1. Um den eigentlichen Logikkern eines IC (an dessen Grenze/ engl. Boundary)
befindet sich ein Register aus Testpunkten. Mit diesen kann ein Pin/Pad
gemessen oder angesteuert werden.

2. Zwischen ICs, SOC-Modulen und PCBA werden Testdaten ausgetauscht.

Struktur im IC: Struktur auf PCBA:

r 3

Address, Data, Gtrl

%, 12C, differential, etc

Register 1a
Register 1b

1 1 11

1 41 1 1
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Wie funktioniert BST ? #2

im IC:

Pinn

boundary scan fahiger IC - BIC



Wie funktioniert BST ? #3

-
Address, Data, Ctrl
[=C, differential, etc.

PCBA:

.




Wie funktioniert BST ? #4

PCBA mit mehreren Scanpfaden:




Wie funktioniert BST ? #5

Gerate- und Systemtest:

Backplane
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_SP o




Wie funktioniert BST ? #6

Schaltungstechnik:
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Signalintegritat !!!



Wie funktioniert BST ? #7

Nicht BST-fahige Schaltungsteile:

MAIN
2N
S|0 Oscillator +
JP 2 <::> Ch A {E} CPU eDe CLK selector JP5
DO & 1
JP7 {:} Ch B ﬁ
PIO
<::} Port A < > JP 10
Port B < > P 1
JP 3 <:::} cTC <:::} @
m
o]
I/O-Adr ﬂ;} EC-PIO I*C-FLASH-
Decoder EEPROM
INT-Priority @
JP 20 e PWR
cntrl & Adr JP 12/ Cntrl & Data JP6 JP 4 X1 | x2




Wie funktioniert BST ? #8

Nicht BST-fahige Schaltungsteile:

32 kByte

User
FLASH-EEPROM

32 kByte
SRAM

Mem Adr
Decoder

FLASH
configuration
JP 200

Cntrl & Adr JP 405, JP40T |
Cntrl & Data JP 404, JP406




Test — Profile / Arten

Infrastructure-test / scanpath-test / scanchain-test

Interconnect-test / Verbindungstest (verschieden Algorithmen)

logic cluster test

Memory-connect-test / Speicherverbindungstest
In-System-Programming (FLASH, SVF, STAPL, IEEE1532, I2C, SPI, ...)
Peripherietests (LEDs, Displays, Tasten, Relais, Motoren, ...)

Mixed Signal (ADC, DAC, ...

S A A o

8. Verdrahtungstest
9. Modul-test
10. System-test



Infrastrukturtest

&

IEEE1149.x Testbus

Verbindung zum Controller (BSC)
Langen von Registern — BSDL Modelle
ID-Codes

nicht-intrusiv

a kr w0 NP

BSC

boundary scan fahiger IC - BIC
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Verbindungstest #1

&

Interconnections Test

Boundary Scan fahige IC (BIC) untereinander
Serienwiderstande, Treiber, Dréahte, Kabel, ...
Pull-Widerstande

Steckverbinder (Systemtest !)

Programmerstellung automatisch (ATG) - BSDL Modelle

intrusiv

boundary scan fahiger IC - BIC
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Verbindungstest #2

Steckverbindungen

Leitungstreiber, Empfanger -> Loop-Back
Pegelwandler (z.B. MAX232, ...)

ATG

intrusiv
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a kr w0 NP

Verbindungstest #3

Oszillatoren, Taktgeber, ...

Feststellung von Pegelwechseln

keine Frequenzmessung, keine Messung von Pulsweiten
ATG

intrusiv, nicht-intrusiv

Bl JUL [oc
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Verbindungstest #4

Indirekt via Protokolle
12C, Microwire, SPI, ...
ATG - Modellierung Slave notig

intrusiv

&



a kr w0 NP
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Verbindungstest #5

Komponenten ohne ,Ruckmeldung®
LEDs, Motoren, ...
Bediener bestatigt Funktion

ATG eingeschrankt

Intrusiv LE b
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Verbindungstest #6

Schalter, Taster, Jumper
Betatigung durch Operator
ATG eingeschrankt

intrusiv, nicht-intrusiv

BIC »
_LS

&
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Speicher-Verbindungstest #1

RAM, ROM, FLASH

Ziel der Prufung: Verbindungen !

kein Speichertest wie z.B. MemTest86

Programmerstellung automatisch (ATG)

Fehlersuche in Kombination mit ,normalem* Verbindungstest
RAM-Dump

intrusiv

&



Speicher-Verbindungstest #2

Section port_pin_map NDIP32
data inout D[7:0] 13 14 15 17 18 19 20 21

Speicher- address in A[18:0] 1 3@ 2 31 3 28 4 25 23 26 27 56 7 8 9 10 11 12

. - option address min 1@8@h
modell: control in CE 22

control in OE 24

control in WE 29
EndSection

Section prog
SubSection init
-- step port value
step 1 ADDR drive TFFFFh DATA drive 00h CTRL drive 111b
EndSubSection

SubSection write
--0Option wordcount 1

--Option

-- step port value

step 2+ ADDR drive ATG DATA drive ATG CTRL drive @18b

step 3~ ADDR drive ATG DATA drive ATG CTRL drive @11b
EndSubSection

SubSection read

-- step port value

step 4+ ADDR drive ATG DATA expect ATG CTRL drive @81b
EndSubSection

SubSection disable

-- step port value

step 5+ ADDR drive TFFFFh DATA drive FFh CTRL drive 111b
EndSubSection

EndSection



Clustertest

1. digitale nicht BST fahiger Logik (Gatter, Multiplexer, Zahler, ...)
2. Programmerstellung ohne ATG (Schaltplan, Datenblatter, ...)

3. intrusiv




H w N

Mixed Signal

Programmerstellung ohne ATG (Schaltplan, Datenblatter, ...)

Zusatzausrustung: Multimeter, Referenzquellen, ...

(B e

|
N2
DATA 'u
A
|

A "l
EDATA D ( I

intrusiv
IEEE 1149.4

BIC




In-System-Programmierung (ISP) #1 ’

1. CPLD, FPGA, Boot-ROMs, ...
2. kein Test, sondern ISP !
3. Firmware (*.svf, JAM, STAPL, IEEE 1532, ...)




In-System-Programmierung (ISP) #2 ’

ROM/FLASH-Speicher

kein Test, sondern ISP !

Firmware (*.bin, *.hex, *.s3, ...)

Verifikation

Programmierzeiten (LAnge Scanpfad, TCK Frequenz, Algorithmus, ...)

o gk w0 N PR

separate Einspeisung WE-Signal via BSC




In-System-Programmierung (ISP) #3 ’

serielle ROM/FLASH-Speicher
kein Test, sondern ISP !
Firmware

Microwire, 12C, SPI, ...

H w N




System-Test

1. Verbindungen von Modulen/PCBA untereinander
2. Peripherie (Displays, Motoren, Tasten, Schalter, ...)
3. Anwendung im Feld moglich

o) Too




BS-Zellen #1

Zugriff auf Pad/Pin via sg. Boundary Scan Zelle

- Ausnahmen: VCC, GND, ...
- verschiedene Typen von Zellen: BC 1 .. BC 7, ...

BIC

CoRE ':A/‘D/?'N

CeELL
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BS-Zellen #2

Mehrere Zellen in Kombination erlauben Bidir, Tristate, Weak0, Weak1 ...

B
coR€ =>|C|I

—>-foP’ 11
1



BS-Zellen #3

Zellen virtuell am Rand des IC — Boundary Scan !




BS-Zellen #4

BSDL: attribute REGISTER_ACCESS of sn74bct824@a : entity is
"BOUNDARY (EXTEST, SAMPLE, INTEST, READBN, READBT, CELLTST)," &
"BYPASS  (BYPASS, HIGHZ, CLAMP, RUNT, TOPHIP)," &
"BCR[2]  (SCANCN, SCANCT)" ;

attribute BOUNDARY_CELLS of sn74bct8240a : entity is "BC_1";
attribute BOUNDARY_LENGTH of sn74bct82408a : entity is 18;
attribute BOUNDARY_REGISTER of sn74bct8240a : entity is

"@ (BC_1, ¥2(4), output3, X, 16, 1, Z)}," & -- these outputs controlled
"1 (BC_1, ¥2(3), output3, x, 16, 1, Z)}," & -- by cell 16
"2 (BC_1, Y2(2), output3, X, 16, 1, Z)," &
"3 (BC_1, ¥2(1), output3, X, 16, 1, Z)," &
"4 (BC_1, ¥1(4), output3, X, 17, 1, Z)}," & -- these outputs controlled
"s (BC_1, ¥1(3), output3, X, 17, 1, Z)," & -- by cell 17
" (BC_1, ¥1(2), output3, X, 17, 1, Z)," &
"7 (BC_1, Y1(1), output3, X, 17, 1, Z)," &
"g (BC_1, A2(4), dnput, X)," &
"g (BC_1, A2(3), input, X)," &
"1e (BC_1, A2(2), input, X)," &
"11 (BC_1, A2(1), dinput, X)," &
"12 (BC_1, ALl(4), dnput, X)," &
"13 (BC_1, AL(3), input, X)," &
"14 (BC_1, AL(2), dinput, X)," &
"]5 (BC_1, AL(1l), dinput, X)," &
-- "1 (BC_1, OE_NEGZ, input, X)," &
"16 (BC_l1, OE_NEG2, input, 1)," & -- safe value changed from x to 1 / MBL
"16 (BC_1, *, control, 1)," &
"]7 (BC_1, OE_NEGl, input, 1)," &
-- "17 (BC_1, *, control, x)" ;
"17 (BC_1, *, control, 1)" ; -- safe wvalue changed from x to 1 / MBL




Register #1

In Reihe geschaltete Zellen formen Register:

TD)

:-BOUNDARY RESISTER ---



Register #2

Es gibt ein Befehlsregister und mehrere Datenregister:

__..,!ms-rizumom REY. \

| DATA RES.:
|

i
= =D>=|ID-COVE|- = = —— = > ~
!
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e
3
4
-
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Register #3

Serieller und paralleler Datentransfer:

PO
N,

_ e
- REGITE K[—2=,

f;, ' Lo

PO / Pl - parallel Output/Input

iIm BSR sind das Verbindungen zu Pins/Pads



Register #4

BSDL:
attribute INSTRUCTION_LENGTH of sn74bct8246a : entity is B;
attribute INSTRUCTION_OPCODE of sn74bct824@a : entity is
"EXTEST (00000008, looopeas), " &
"BYPASS (11111111, lee68lee, @0e60le1, 1e00le60, oeoeeeel), " &

"SAMPFLE (@ooep@le, leeepele), " &

"INTEST (@oeeeall, leeeeall), " &

"HIGHZ (@oeeelle, leeeslle), " & -- Bypass with outputs high-z
"CLAMP (@@eeell1ll, lee6e111), " & -- Bypass with bs value

"RUNT (00001061, lee6leal), " & -- Boundary run test

"READBEN (00001010, leeelele), " & -- Boundary read normal mode
"READBT (@eeelell, leeelell), " & -- Boundary read test mode
"CELLTST(@@8e1l1600, le8cllee), " & -- Boundary selftest normal mode
"TOPHIP (@o00l1llel, l0001181), " & -- Boundary toggle out test mode
"SCANCN (@eeellle, leeellle), " & -- BCR scan normal mode

"SCANCT (@@e61111, l@eel1l1l) " ; -- BCR scan test mode

attribute INSTRUCTION_CAPTURE of sn74bct8248a : entity is "1l0eEEE61";
attribute INSTRUCTION_DISABLE of sn74bct8248a : entity is "HIGHZ";
attribute INSTRUCTION_GUARD of sn74bct8248a : entity is "CLAMP";

attribute REGISTER_ACCESS of sn74bctB248a : entity s
"BOUNDARY (EXTEST, SAMPLE, INTEST, READBMN, READBT, CELLTST)," &
"BYPASS (BYPASS, HIGHZ, CLAMP, RUNT, TOPHIP)," &
"BCR[2] (SCANCN, SCANCT)" ;

attribute BOUNDARY_CELLS of sn74bct8248a : entity is “BC_1";
attribute BOUNDARY_LENGTH of sn74bct8240a : entity is 18;
attribute BOUNDARY_REGISTER of sn74bct824B8a : entity is

"& (BC_1, Y2(4), output3, X, 16, 1, Z)," & -- these outputs controlled
"1 (BC_1, Y2(3), output3, x, 16, 1, Z)," & —- by cell 16
"3 (BC_1, ¥2(2), output3, X, 16, 1, Z)," &



IR-Scan

Test der IR-Capture Werte und laden aller BICs mit Befehlen:
BG( : - (ANT
‘ 1R2]
[_oRV 7 Rl




DR-Scan - IDCODE

r

BSC :
'

WaT
orv _——>{ErPat—{v2|
!
f_Ex PECT ] '
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Boundary Scan Register

attribute REGISTER_ACCESS of sn74bctB8248a : entity is
"BOUNDARY (EXTEST, SAMPLE, INTEST, READBN, READBT, CELLTST)," &
"BYPASS (BYPASS, HIGHZ, CLAMP, RUNT, TOFHIF)," &
"BCR[2] (SCANCN, SCANCT)" ;

attribute BOUNDARY_CELLS of sn74bct8240a : entity 1is "BC_1";
attribute BOUNDARY_LENGTH of sn74bct8248a : entity is 18;
attribute BOUNDARY_REGISTER of sn74bct8240a : entity is

" (BC_l1, Y2(4), output3, X, 16, 1, Z)," & -- these outputs controlled
"1 (BC_1, ¥2(3), output3, x, 16, 1, Z)}," & -- by cell 16
"3 (BC_1, ¥2(2), output3, X, 16, 1, Z)," &
"3 (BC_1, ¥2(1), output3, X, 16, 1, Z)," &
"4 (BC_1l, ¥Y1(4), output3, X, 17, 1, Z)}," & -- these outputs controlled
"§ (BC_1l, Y1(3), output3, X, 17, 1, Z)," & -- by cell 17
"6 (BC_1, ¥1(2), output3, X, 17, 1, Z)," &
"7 (BC_1, ¥1(1), output3, X, 17, 1, Z)," &
"g (BC_1, A2(4), dnput, X)," &
"g (BC_1, A2(3), input, X)," &
"1e (BC_1, A2(2), input, X)," &
"11 (BC_1, A2(1), dinput, X)," &
"12 (BC_1, ALl(4), dnput, X)," &
"13 (BC_1, AL(3), input, X)," &
"14 (BC_1, AL(2), dinput, X)," &
"15 (BC_1, AL(1l), dinput, X)," &
- "6 (BC_1, OE_NEG2, input, X)," &

"16 (BC_l1, OE_NEGZ2, input, 1)," & -- safe value changed from x to 1 / MBL
"16 (BC_l1, *, control, 1})," &
"]7 (BC_1, OE_NEGl, input, 1)," &
-- "17 (BC_1, *, control, x)" ;
"17 (BC_1, *, control, 1)" ; -- safe value changed from x to 1 / MBL



DR-Scan — Boundary Scan Register ’

Grundlage fur alle intrusiven Tests.

BSC
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Trailer

Trailer (TR) oder Checkbyte (CB) unterstitzt Diagnose bei Fehlern im Scanpfad:

l
l DRV :TRI (
|

0194 0040 b S'th l




IEEE1149.x TAP controller state diagram
TMS\
. Y
1 Test-Logic—-Reset
X X
Ubergang bei L-H Flanke TCK ==
\ i \/— \ \/‘ 1
a Run-Test/Idle Select-DR-Scan Select-IR-Scan
q J 4 \ J \
a a
1/—( Capture-DR ) 1/—( Capture-IR )
a a
Shift-0OR a Shift-IR a
X e A 0
1 1
Exi1t1-0R Exi1t1-IR
a a
a (I Pause-DR ) a q Pause-IR )
[iNsTRucTion Ref. | 1 a
- o RES. * G % Exit2-DR ) % Exit2-1R )
': BoundARY (BsSR) “ L L
9 (To-codE] 38
< e = ( Update—-DOR %/ ( Update-IR }/
N | he
\ 1) 0 L)

\ , )




TAP CoNTROLLER

TAP Controller: IR-Scan

IEEE1149.x TAP controller state diagram

1 qTest—Loqic—Qeset}
a q Run-Test/Idle ) / { Select—DR—Scan) Selgct-IR-Scan
a \a\
1/—( Capture-DR ) 1 Capture-IR )
a a
/—H( Shift-0OR p a /—H( Shift-IR E a
1 1
. 1 . 1
\{ Exit1-DR % \{ Exiti-IR %
a a \
a (I Pause-D0R ) a q Pause-IR ‘ )
1 1

mcnom REY. ‘

DATA RES§.* f % Exit2-DR ) % Exit2-IR )
[BoundARY (BsR) >-[io \
(To-covE) s
& N ( Update-OR %/ ( Update-IR I}/

<
=1 .
L 1 o

:LJ a
\_ ) D

|
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TAP ConNTROLLE

| |
TAP Controller: DR-Scan ’
IEEE1148.x TAP controller state diagram
1 CITes‘t—Loqic—Reset\’
S
1
a (I Run-Test/Idle Select-DR-S \/_ Select-IR-Scan
N
a a
1/—( Capture-DR ) 1/—< Capture-IR )
a a
/—H( Shift-DR p @ /-ﬁ( Shift-IR p a
1 1
NI D N D
Ex1t1-0R Exitl-IR
a a
a (I Pause-DR ) a q Pause-IR )
ch(m Reﬂ 1 1
L 4
DATA RES.* t‘ % Exit2-0R ) % Exit2-1IR )
BOuUNDARY (BSR) ',~ 1 1
(To-covE] 8
(| a C Upda‘te—DR‘) )%/ ( Update-IR )&/
\ —— 0 L)

\ / )




allgemeiner
Ablauf far
System M-1.

Create Project
{create)

l

Edit Scanpath

Configuration
(UUT database)

|

Import BSDL Models

{import_bsdi)

Y
7N
[ uur
| database |

Tl

Erstellung von Tests #1

Import Net/Partlist

fimport_cad) _’»

v

Joln Netlists

{foin_netlist)

v

Y

Make Scan-MNets

(mknets)

Y

Make Options

(mkoptions)

'

Check Primary/Secondary Nets

(chkpsn)

Y

Automatic Test Generation (ATG)

Manual Test Generation

(generate)
Scanpath Memory/Cluster SVF- Osclllator
(infrastructure) Interconnect Programming (clock)
(memecon) {Ispsvf)
Interconnect Toggle
{intercannect) FLASH {toggle)
Programming 9 9 7
12C / SPI {ispftash)
(i2c / spi)




Erstellung von Tests #2

&

Projekt anlegen:

$ bsmcl create my_project

Scanpfade editieren in UUT-Datenbank (*.udb)



Erstellung von Tests #3

Scanpfade editieren in UUT-Datenbank (*.udb):

Section scanpath_configuration

SubSection options

on_Tail power_down -- default is power_down. NOTE: similar commands: hstrst (hard+soft scanpath reset)
frequency @.1 -- unit is Mhz, use numbers like 8.1, 1, 4.5
trailer_ir 916166816 -- 8 bit binary value -- equals 5Zh
trailer_dr 810168106
voltage_out_port_1 2.5 —— unit 1is V. supported values: 1.8 2.5 3.3
voltage_out_port_2 3.3
threshold_tdi_port_1 8.8 -- unit is V. range: 8..3.3
threshold_tdi_port_2 0.8
EndSubSection

SubSection chain 1
--UUT_TDI_1 / BSC_TDO_1
--device, package, path to bsdl model, option [ remove_pin_prefix p ]
--NOTE 1: use lower case letters for package names
--NOTE 2: position 1 is closest to BSC TDO !

IC801 pq208 models/xc3s400_pq208.bsd option remove_pin_prefix P
IC382 vo20 models/xcf@4s vo20.bsd

-——UUT_TDO_1 / BSC_TDI_1
EndSubSection

SubSection chain 2
IC1281 tql44 models/xc2c384_tql44.bsd
EndSubSection

Versionskontrolle !
Endsection



Erstellung von Tests #4

BSDL Modelle importieren:

UUT Datenbank
. . 41—“'————
$ bsmcl import_bsdl( my_project.udb

Netz- und Partliste importieren:

S bsmcl import_cad eagle6 cad/netlist.txt cad/partlist.txt main

scanfahige Netze erzeugen:

$ bsmcl mknets my_project.udb

Editieren Datei mkoptions.conf —””””’)'

Optionen fiur scanfahige Netze generieren:

$ bsmcl mkoptions my_project.udb

Section connectors
-- device A , device B
-——module_a_ X1 module_b_ X3
-—abc def
EndSection

Section bridges
RN3B2 array 1-2
RN3B3 array 1-2

EndSection

Versionskontrolle !

3-4 5-6 T7-8
3-4 5-6 T-8



Erstellung von Tests #5

Optionen editieren: my_project.opt

Sectiocn LEDD -:135— bscan cluster
-—- D481 MA none PaMM K

-- IC303 NA SNT4BCTB8240ADWR S0IC24 10 Y2(4) | @ BC_1 QUTPUT3 X 16 1 Z
-- JP482 NA MOM1 2X20 24

-- RN382 NA 2k7 SILS 1

SubSection secondary_nets

Met LEDG_R
-- IC301 NA XC9536 PLCC-544 2 PBEO_G@ | 187 BC_1 INPUT X | 186 BC_1 OUTPUT3 X 185 0 Z

-— JP482 NA MON1 2X20 26
-- RN302 NA 2k7 SILS 2

EndSubSection
EndSection / default
Section RST c1a5— single bscan net
-— IC300 NA XC929& PLCC-544 25 PB01_16 | 5 BC_1 INPUT X | 4 BC_1 QUTPUT3 X 3 0@ Z
-— JP403 NA MONZ 2X20 40
-—- R402 NA 2kT 0207/10 2

-— BMN381 MA 8x220 SILS 4
Endsection

Section SCL c1a5— single bscan net
-— IC301 NA XCO3S& PLCC-544 29 PBO1_12 | 17 BC_1 INPUT X | 16 BC_1 QUTPUT3 X 15 @ Z
-— JP483 NA MONZ 2X28 8
-- R481 NA 160 0207/1@ 2
-— RN388 NA 8x1k8 SIL9 4
EndSection

Versionskontrolle !



Erstellung von Tests #6

&

NA (not assigned) — Netz vollstdndig von der Testgenerierung ausgeschlossen (default)

Optionen editieren: my_project.opt

Netzklassen:

NR (no restriction) — Netz kann ohne Einschrankung getestet werden
PU (pull-up) - Netz hat Pull-Up-Verhalten
PD (pull-down) - Netz hat Pull-Down-Verhalten

DH (drive-high) - Netz soll permanent H-getrieben werden (sofern scanfahiger
Treiber vorhanden)

DL (drive-low) — Netz soll permanent L-getrieben werden (sofern scanfahiger
Treiber vorhanden)

EH (expect high) - Auf dem Netz soll permanent H erwartet werden (unabhéangig
von der Signalquelle)

EL (expect low) - Auf dem Netz soll permanent L erwartet werden (unabhangig
von der Signalquelle)



Erstellung von Tests #7

Optionen von primaren/sekundaren Netzen priufen

$ bsmcl chkpsn my_project.udb

Test generieren:

$ bsmcl generate my_project.udb infrastructure my_scanpath_test
$ bsmcl generate my_project.udb interconnect my_intercon
$ bsmcl generate my_project.udb memconnect ram_1 IC202

Test compilieren, laden, ausfuihren:

$ bsmcl compile my_project.udb my_scanpath_test
S bsmcl load my_scanpath_test
$ bsmcl run my_scanpath_test



Erstellung von Tests #8

infrastructure and in tect tests

AUtomatlSlerung Vla y generate $dﬂtabﬂse-de¥aui£ -1n%ra;tructure infra
UN IX/ Lln uXx compile Sdatabase_default dinfra
Shell - Sk rlpte : generl'ate Sdatabase_default _'interconnect intercon

compile Sdatabase_default intercon

generate Sdatabase_ram_out_1 memconnect ram_out_1 IC682 models/ASSC4BEE. txt NDIP32
compile Sdatabase_ram_out_1 ram_out_1

generate S$database_ram_out_2 memconnect ram_out_2 IC663 models/ASEC4BERE. txt NDIP32
compile Sdatabase_ram_out_2 ram_out_2

generate S$database_ram_in memconnect ram_in IC601 models/ASBC4EEE8.txt NDIP32
compile Sdatabase_ram_in ram_in

#bsmcl generate Sdatabase_c]
#manually nodified for intri e :
compile Sdatabase_clock_ test clk slow

#bsmcl generate Edn:cﬁjae_i'-f-
#manually modified for dintrusive mode
compile Sdatabase_clock_test clk_master

fcluster tests
compile Sdatabase_default cluster_digital
compile Sdatabase_default cluster_analog

#vccio
compile Sdatabase_default vccio

#LED - require
#bsmcl gene 1t~ 5de /
comp1le sdatabase vecio_ 3u3 1ntercon _slow

load infra

load intercon

load ram_out_1

load ram_out_2

load ram_in

load cluster_digital
load cluster_analog
load clk_slow

load clk_master

load vecio

load intercon_slow .
Versionskontrolle !
run infra

run intercon



Ausfuhrung von Tests #1

Einsatz in Entwicklung / Test FAILED! Diagnosis:
Reparatur: failed scanpath 1
step id (dec) 7
sxr length (dec) : 242 (one—based)
sxr fail pos (dec): 9 (one-based)
scan type : SDR
device position : 3
device name : IC303
register : BOUNDARY
failed bit pos. : 8 (zero—-based)
expected : HIGH
net class : PU
secondary net : CT_DO

JP402 pin 2
IC303 pin 15
IC302 pin 3

primary net : DO

weitere Moglichkeiten: ,
RN401 pin 2

JP406 pin 2

- Einzelschritt TCK-Mode 1C203 pin 11
- Einzelschritt IR/DR-Scan [C202 pin 11
- Breakpoints teabl pin 13

IC200 pin 13

- Batch/Script

stuck at LOW or Pull-Up resistor missing !

siehe http://www.blunk-electronic.de/bsm/System_M-1_Manual_de.pdf



http://www.blunk-electronic.de/bsm/System_M-1_Manual_de.pdf

Ausfuhrung von Tests #2

Einsatz in Fertigung: GO/NOGO - Test

BOUNDARY SCAN TEST SYSTEM M-1

TEST B S uuT E3 mmu £ ABORT/POWER. OFF
SCR || run_tests.sh (=] START SCRIPT
TEST [Eg osc v START TEST

RUNNING

uuT B mmu v ABORT/POWER OFF
SCR [&] run_tests.sh B START SCRIPT
TEST [ osc v START TEST

http://www.blunk-electronic.de/bsm/System_M-1_Manual_de.pdf



http://www.blunk-electronic.de/bsm/System_M-1_Manual_de.pdf

Literatur & Quellen ’

. The Institute of Electrical and Electronics Engineers, Inc. , 3 Park Avenue, New
York, NY 100165997, USA; IEEE Std 1149.12001

“IEEE Standard Test Access Port and Boundary Scan Architecture”

Parker, 2015, The Boundary-Scan Handbook

http://www.blunk-electronic.de/bsm/Boundary _Scan_Basics.pdf

4. http://www.blunk-electronic.de/bsm/how_to_test.pdf

http://www.blunk-electronic.de/bsm/System_M-1_Manual_en.pdf

https://www.youtube.com/watch?v=Y_dfg8h_vyEY



http://www.blunk-electronic.de/bsm/Boundary_Scan_Basics.pdf
http://www.blunk-electronic.de/bsm/how_to_test.pdf
http://www.blunk-electronic.de/bsm/System_M-1_Manual_en.pdf
https://www.youtube.com/watch?v=Y_dfg8h_yEY

Links

PCB Herstellung: —mm
_‘
www.jlp.de Leiterplatten

Entwicklung und Bestiuckung von Kleinserien:

www.blunk-electronic.de

BLUNK ELECTRONIC



http://www.jlp.de/
http://www.blunk-electronic.de/
http://www.jlp.de/
http://www.blunk-electronic.de/
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