
1 

ijtag embedded instruments

http://www.intellitech.com/ijtag


2 

ijtag embedded instruments



3 

ijtag embedded instruments

http://grouper.ieee.org/groups/1149/1/


4 

PCB 

Level

Obstacle

Logic

BIST

Memory

BIST

System

Reset

Voltage

Monitor

SysReset

PCB 

Level

Obstacle

IC1

BOUNDARY REGISTER

TAP

INIT-DATA REGISTER

IR & Decode & 

Muxing

BIST 

Failure 

Data

For ATE

User Defined Chain(s)

DACADC
0

1

PLL

0

1

On-chip

Reset via 

TAP

PRBS

Protocol

Swing

CMMV

ECID

Unique ID

AC/DC

 

 

 

ijtag embedded instruments



5 

 

 

 

ijtag embedded instruments



6 

 
setTDI  u1.mbist-csr start 
setTDI  u1.alg             walk1 
drscan 
runtest 10000 
set result [getTDO status] 
If  {$result != pass} 
    puts “memorybist failed” 
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•Changing temp 

• Std. FR4,  multi-IC signals 

•Commodity LDOs, DC/DC 

• Tin Can Osc, System origin clocks 

•JTAG assisted Functional/BIST 
 

 

•Stable temperature 

•50ohm ZT DUT card design, dedicated 

• Low noise Power, DC/DC converters 

• Perfect Low jitter, 50/50 duty clocks 

• BIST/Compression vectors, delay test 

On-Chip test via IEEE 1149.1 - the lowest common denominator 
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BSDL  for Internal JTAG TDR registers 
    - for BIST/PLLs/SERDES IP blocks 
 
MNEMONICS for JTAG registers 
    - Easy to remember words 
 
Package files for on-chip Infrastructure IP blocks 
    - self-contained definitions for IIP 
 
PDL Script files for device initialization and IIP access 
    - operates on registers, packages, Mnemonics 
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New standard INIT_DATA & INIT_STATUS  TDRs 
New instructions, INIT_SETUP/INIT_RUN 

-Use between PRELOAD and EXTEST  - Turn off PLLs 
-Setup I/Os (Vcm, Vswing, protocol…. ) 

 
 
 

INIT_SETUP  access INIT_DATA 
 - Uses TAP, CE, power 
 - INIT_DATA bits control the above 
 
INIT_RUN      access INIT_Status register.    Can clock TCK in RTI. 
 - Pass/Fail, Done – other bits as needed 

 

 

 

 

ijtag embedded instruments



40 

TypeC.BSDL TypeC.BSDL 

U1 
PCIe 

U2 
SRIO 

U3 U4 

iProc init_setup {} { 
iWrite IO1  PCIe 
iApply 
} 
 

iProc init_setup {} { 
iWrite IO1  SRIO 
iApply 
} 
 

IO1 IO1 

U3.PDL U4.PDL 

Board.PDL 

 
iCall U3.init_setup 
iCall U4.init_setup 

Board Test Engineer 
Developed  via 
Software or from 
Templates from IC 
Vendor 
 

Board Test Engineer 
Developed  via 
Board Test Software, 
Automatically, 
assisted or manually 

Why can’t I/O settings be delivered in BSDL? 
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Basic Register Fields 

attribute REGISTER_FIELDS of INIT_Example : 
entity is 
"init_data ( "&   
"(Clock[5]           IS (504 DOWNTO 500) ), "&  
"(Protocol[3]     IS (302 DOWNTO 300) ), "& 
"(Voltage[2]       IS ( 101 DOWNTO 100) ), "&  
"(Reserved [20] IS ( 19 DOWNTO 0) ) "&  
");"  

BSDL syntax for “INIT_DATA” and 

For Clause 9 user defined TDRs 
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MNEMONICS 

attribute REGISTER_MNEMONICS of SERDES : 

package is  

" Protocol ( “ & 

"  OFF (000) <I/Os powered down>, "& 

" PCIe (001) <PCI Express>, "&   

" SATA (010) <SATA>, "& 

" SRIO (011) <Serial RapidIO>, "& 

" XAUI (100) <XAUI>, "& 

" Rsvd1 (101) <Undefined, do not use>"& 

)," & 

"Clockset ( " & 

" F125Mhz (00111), "& 

" F100Mhz (10101), "& 

" Illegal (00000) <Do not use!>)"; 
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Basic Register Fields with Mnemonics 

attribute REGISTER_FIELDS of INIT_Example : entity is 
"init_data ( "&   
"(Clock[5]   IS (504 DOWNTO 500)  Default(Clockset(100Mhz) ), "&  
"(Protocol[3] IS (302 DOWNTO 300)  Default(Protocol (off) ), "& 
"(Voltage[2]   IS ( 101 DOWNTO 100)  RESETVAL(11) ), "&  
"(Reserved [20] IS ( 19 DOWNTO 0))"&  
")" & 
“myTDR ( "&   
"(Addr[64] IS (163 DOWNTO 100) ), "&  
“(Data[64]  IS (227 DOWNTO 164) ), "&  
“(WE[1]       IS (228) RESETVAL(1)   ), "&  
“(TempMON[7]  IS (236 DOWNTO 229)) "&  
);” 
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Device PDL (Procedure Definition Language) -  Board specific 

Proc  init_setup {}  { 
 
iWrite  Clock         F125Mhz        # use of mnemonics 
iWrite  Voltage     0H01               # use of values 
iWrite  Protocol   PCIe 
iApply 
} 
 
Proc  init_status {}  { 
 
iRead   Status(1)   Pass              # use of mnemonics 
iApply 
} 
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Some PDL Commands 
 
iWrite   <reg>  <value>        | mnemonic 
iRead    <reg>  <expected> | mnemonic 
 
iApply                                           # perform DR scan RTI-RTI 
iPrefix  <dotted path>                #  iPrefix bank0.serdes 
iReset                                            #   Test Logic Reset 
iEndState   RTI | PDR                  #   set end state 
iRunloop    <TCK-Count>  #   Loop in RTI 
iCall     <iproc name> 
itarget  <instance> 
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iPrefix U1           #  U1.LBIST 

 
# run some basic tests on registers 

iWrite LBIST RUN     # bit-position independent regs 

iApply 

iRunLoop 300000 

iRead  LBISTSTATUS PASS  # check that LBIST passed 

iApply 

iWrite SWING S400MV     # set differential Swing to 

400mv 

iWrite PROTOCOL1 SRIO   # set protocol to SRIO 

iApply 

iWrite CAMBIST RUN      # execute CAM BIST 

iApply  

iRead  CAMSTATUS DONE 
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attribute REGISTER_PORT_ASSOCIATION ("&  

 

"SerDes00_PRBS (SD_RX(0), SD_RX_B(0), SD_TX(0),  SD_TX_B(0)),"& 

"SerDes01  (SD_RX(1), SD_RX_B(1), SD_TX(1),  SD_TX_B(1)) “; 
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3 SERDES with init_data Registers 

Common PLL 
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---------------------------------------------------------- 

-- Package file including single SERDES segment  

-- and a 3 SERDES plus clock segment.  

-- Copywrong of the XYZ corp. 

---------------------------------------------------------- 

PACKAGE XYZ_IO IS 

  

   USE Std_1149_1_2012.all;   

  

   attribute REGISTER_MNEMONICS of XYZ_IO : package IS 

  

      "SerDes_Protocol  (off  (000) <Powered down>, "&   

      "                  PCIe (001) <PCIExpress>, "&                         

      "                  SATA (010) <SATA>, "&  

      "                  SRIO (011) <Serial RapidIO>, "&  

      "                  XAUI (101) <XAUI>, "& 

      "                Resvd1 (100) <Undefined behavior - Do Not Use>, "& 

      "                Resvd2 (11X) <Undefined behavior - Do Not Use>), "& 

  

      "SerDes_TX_Outputs (off (00)   <Powered down>,  "&  

                                           -- Output driver swing level 

      "            Full_Swing (01)    <100% Swing>, "& 

      "             Swing_p75 (10)    <75% Swing>, "& 

      "            Swing_p527 (11)    <52.7% Swing  

    -– Not legal if XAUI is protocol>), "& 
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   attribute REGISTER_FIELDS of XYZ_IO : package IS 

      "Channel [5] ( "&  

  "Protocol[3] (2, 0, 1) IS DEFAULT (SerDes_Protocol (PCIe)) "& 

 “                        RESETVAL(SerDes_Protocol (off)), "& 

      "TX_Swing [2] (3, 4) IS DEFAULT (SerDes_TX_Outputs (off)) "& 

      "), "& 

  

END XYZ_IO; 

 

-----------------------------------------------------------------------------

--- 

 

PACKAGE BODY XYZ_IO IS 

  

   USE Std_1149_1_2012.all;   

  

END XYZ_IO;   
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 Register assembly  – bits predefined defined – length calculated by BSDL reader   

 

Use XYZ_IO.all; 

Use XYZ_PLL.all; 

 

--  stuff removed for brevity 

 

attribute REGISTER_ASSEMBLY of INIT_Example : entity is  
   "init_data ( "& 
  “ (USING XYZ_PLL), “ & 
  “ (   P1  is    Settings), “ & 
  “ (  USING XYZ_IO ), “ & 
   “(  Array SerDes(1 TO 2) is Channel), “ & 
   “(  dummy[1] ),  “ & 
   “(  SerDes( 0)  is  Channel ), “ & 
   “(   reserved[105] )“ &     
");“ 
 
 
 

SERDES SERDES SERDES Rsrvd TDI TDO PLL 
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