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"Boundary Scan" has always been a misnomer,
it's only a part of the standard.

Standardization now available for all internal
JTAG regqisters via the Test Access Port

Hierarchical descriptions of on-chip IP

Hierarchical operational language for On-chip
IP

Synergy with IEEE 1500 and IEEE 1801

-re-use popular IEEE 1500 structures
-TDRs can cross power domains

BOUNDARY REGISTER
INIT-DATA REGISTER

Register Segmentation and
Power domain control




|IEEE 1149.1 /s UTAG

Just didn’t do a good job in BSDL, fixed length TDRs, flat-chip level descriptions
- Corrected in 1149.1-2013

1.1 Scope

This standard defines test logic that can be included in an integrated
circuit to provide standardized approaches to:

- Testing the interconnections between integrated circuits once they have
been assembled onto a printed circuit board or other substrate

The test logic consists of a boundary-scan register and other building
blocks and is accessed through a test access port (TAP).




IEEE Std. 1149.1-2013 lowers industry costs by enabling
test re-use through all phases of the IC life-cycle

Specifies best practices for Infrastructure IP test interfaces

Specifies rules for describing IP operation

Enables one description to be used in all test stages

Enables defect correlation between system failures and IC ATE
Note: doesn’t require production IC test through TAP

* CONFIGURATION ' IC Test
+  Through IEEE Std.
\ 1149.1-2013 ~  /RECEICMEN:




1149.1-2013 enables ecosystem tests

Test the interactions of the IC with supporting PCB components
Ecosystem tests - valuable for IC customer/system integrator

Valuable for IC vendor to exonerate/validate to the customer that the
IC is working




Solution 1149.1-2013 - Make IP interfaces plug-n-play

Standardized Test Data Register interface
Standard defined cell types

Each cell plugs into the next cell
Plug-n-play interface

Follows IEEE 1500 standard
Wrapper Serial Ports
Pre-defined Cell types
User defined cells allowed
Single bit TDR Cell




1149.1-2013 Solution: Standardize IP documentation

= Describe Interface to IP w/o TAP
o = Description is "packaged" in compliant
— PRBS IEEE 1149.1-2013 package file
Generator Describe just interface + mnemonics

Forcekrror ]
> Machine readable

Loopback

Attribute REGISTER MNEMONICS of SERPRBS : package 1is

"OnGroup (ON (1), OFF (0))," &
"PatGroup ( PRBS31(1), PRBS23 (2), PRBS7(3) );"

Attribute REGISTER FIELDS of SERPRBS : package 1is
"PRBS [5] ( "& N
" (Loopback [1] IS (4) DEFAULT (OnGroup(ON))), " &
" (Pattern [2] IS (3,2) DEFAULT (PatGroup(PRBS7)) ), " &
" (Run [1] IS (1) SAFE (OnGroup(OFF)) ), " &
" (ForceError [1l] IS (0)) DEFAULT (OnGroup(OFF))) ;"

PRBS - Pseudo-Random Bitstream Sequence




1149.1-2013 Solution: Standardize IP documentation

Procedural Description Language

Loopback

- new vectorless re-targetable

P
R ] *{: 1 language for describing IP operation

Run Generator
ForceError

iWrite Loopback ON
iWrite Pattern PRBS23
iWwrite Run ON
iWrite ForceError OFF

ECTTTE) iapply

Format: <iWrite > <Register> <value or mnemonic>




1149.1-2013 Solution: Standardize IP documentation

Loopback g Tools read IP package file hierarchy
— > And integrate with top level IC

Pattern PRBS

Run Generator 1149.1-2013 <info tag> specifically provided
ForceError for interactive operation of internal JTAG

registers

- Il example_ieg Any instance of any IP can be accessed
- M1 3-FG 5 - .
. U100 T12013-FGZ56) within the IC hierarchy

+ WIIFE

I exAMPLE REG.ULIOS =|-2

% {O0FBAR - l ] | |
: Fin Hame R adix To UUT From ULIT Expected
T
A3 ATTERN U1.INSTRUCTION (4) | M SERDES 0100 0001
LOCFBACKE (1) | M OFF ® ®

s PATTERN (2) | M FRES23 WM WM
JdT

e ROW (1) | ¥ X X
1% LRI ' ‘

3 RITTERN i i
= : :
1% FORCELRBOR
= fTdE
3 LO0FRAR
Ll FTESR

N X X




Tools re-target register access for the user

PRBS

Generator Package SERPRBS

iWrite Loopback ON

10(48) 10(47)

Package SERPRBS
Package HSSI

PRBS PRBS
Generator Generator

Toolconvertsto:  jyrite HSSI.IO(48) .Loopback 1

Package SERPRBS
Package HSSI
IC BSDL

Tool convertsto: 1Write Ul .HSSI.IO(48) .Loopback 1




1149.1-2013 Solution: Standardize IP documentation
Memory BIST example "IP package"

attribute REGISTER MNEMONICS of MEMB : package is

"Mode (chkbrd (0OB000) <Checkerboard>, "&

" GalPat (0OB010) <GALPAT >, " &

" MATS+ (0OB101) < March Algorithm >, "&
MOVI (0OB110) < Moving Invert >, "&

" March C- (0OBlll) < Unlinked CFins >), "&

"Run (Start (L), " &

" Stop (0) ), " &

"Result (Pass (OB1ll1l), " &

Algorithm Memory
n Fail (0BO1), " & Command  BJST

Status

" Not Done (OBXO))";

=
T

attribute REGISTER FIELDS of MEMB : package is

"MBist [6]( "&

"( Algorithm[3] IS (5 DOWNTO 3) DEFAULT (Mode (Walkl)) NOUPD ) ,"&
"( Command [1] IS (2) DEFAULT (Run (Stop )) ), "&

"( Status [2] IS (1 DOWNTO 0) CAPTURES (Result(Pass )) ) )":

BIST = Built-in Self Test




1149.1-2013 Solution: Standardize IP documentation

PDL Description of how to operate MemoryBIST IP
Memory_bist procedure takes Algorithm and clock source

# MEMB.pdl
iPDLLevel 0 -version STD_1149_1_2013
iProcGroup MEMB

iProc memory_bist {alg clk} {

iWrite Algorithm $alg
iWrite Command Start
iApply

iRunLoop 10000 -sck Sclk

Algorithm
iRead Status Pass cg (L*; Memory
. CII'T'IITIHI"II
lAPPlY } Status BIST




JTAG + Instrument IC Test System
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n  |[EEEATR TEHIRAY IEEE 1149.1-2013 [MfFEURSiARAMZEIiRE (Standardfor Test Access Port and
Boundary-Scan Architecture)| , tEEEEHFRBEIR JITAG (Joint Test Action Group) FRfA R E1EHIRAE ;| iR
INEEEREREEF IR FERENE. MERYRIES (hierarchicaltest languages) , SCIEISEENMCARRE
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WHMETIANFREVICIES RGN , AIRGNIHAVECE/ORMER | vl RIRERESNHICRY e s HIAYRM
HFE(false failures) , FiEITHF& HIRBIAS(Electronic Chip ID)EI#IXEAZEREFUIHLER.

WIE | IPHENERES I PIH A ELAR IS FIPRITTIE | LSS ANIESER | MEMBRICEBARFEM—IX
SARTEICSBEEIRER AR T EEHER (re-target) LA ESHFLAB TN ; S EFTMRAVIEEE 1149.14 , TR/
ERETRAER | —EFEHFAIPDLIESIHEAFRA | —RAEICHEBN LB RN ESERA.

|EEE 1149.1-2013tE {2t EEMIMINEE - IARERI R BRI , —2>IRIEEE1801-2013  [{RINFEICIHS
IFfREE(Standard for Design and Verification of LowPower Integrated Circuits)| FrilsBRIEEE BRSO R
(segmented) & F_ B BRI E RS,

HTEIEEE 1149.1-20131LIPHIEIA SiEEFSIEEE 1500-2005 [LABR ATAZOERMEYICRIURR M EF A
(StandardTestability Method for Embedded Core-based Integrated Circuits)] FrflsBAIZEH, WEHh , FFREHEIIA
TXHIEEE 1500 Wrapper Serial Portsfyszig.


http://www.eeworld.com.cn/qrs/search.php?keywords=JTAG&search=1
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