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June 15, 2005

The Hebrew University of Jerusalem
School of Computer Science and Engineering 

The Course 67703 “Design-For-Testability & JTAG Technology”
                                                               Lecturer & lab instructor:    Dr. Ami GORODETSKY
                                Semester Project Work Description: 
   “JTAG Test & On-board Programming Development with ASSET ScanWorks”
Contents
A. The project board description

B. Input files description

C. The project board Boundary-Scan chain structure building and debug (two designs)
D. Netlist building – for both designs
E. Scan Path Verify Action building and debug – for both designs
F. Macro for Short chain to Full chain switch (example)
G. Macro for Full chain to Short chain switch building and debug

H. Interconnect Test building and debug – for both designs
I. CPLD U13 ISP (SVF Action) building and debug – for both designs 
J. Intel Strata Flash devices (U12, U115) On-board programming - building and debug
K. Memory Access Verification for eight Micron SDRAM devices
C1.  Short chain building
* U13 Lattice PLD M4A3-128             - BSDL file Lattice_M4A3_128.bsm
* U17 IBM uP PowerPC 406GP           - BSDL file IBM_25PPC405GP-3BDnnnC.bsm
                                                          - Package file IBM_JTAG_BSR.pac

C2.  Full chain building
* U13 Lattice PLD M4A3-128             - BSDL file Lattice_M4A3_128.bsm
* U17 IBM uP PowerPC 406GP           - BSDL file IBM_25PPC405GP-3BDnnnC.bsm
                                                          - Package file IBM_JTAG_BSR.pac

* U46 Marvell Prestera 98MX620       - BSDL file Marvell_98MX620C.bsm
* U74 Marvell 88E1043                     - BSDL file Marvell_88E1043_BCA.bsm
* U73 Marvell 88E1043                     - BSDL file Marvell_88E1043_BCA.bsm
* U69 Marvell 88E1041S                   - BSDL file Marvell_88E1041S.bsm
* U72 Marvell 88E1043                     - BSDL file Marvell_88E1043_BCA.bsm
* U70 Marvell 88E1043                     - BSDL file Marvell_88E1043_BCA.bsm
* U71 Marvell 88E1043                     - BSDL file Marvell_88E1043_BCA.bsm
* U45 Marvell Prestera 98MX620       - BSDL file Marvell_98MX620C.bsm
D.  Netlist building (for both designs)
1. Click Design / Netlist

2. Select a netlist format - ScanWorks
3. Click Import
4. Find the board netlist in …\ Project work\Input files\Board Netlist\Netlist.nod
5. Click “Build Netlist”

6. Click “Power Nets”, select “Filter / text search”, click “Marked”

7. Select “Filter / All nodes”

8. Find and add manually SVTT, HVTT and UP_SVTT nets to Power  list (not Ground !)

9. Click “OK”, click “Close”

E.  Scan Path Verify Action building and debug (for both designs)
1. In both designs all OPTIONS checked, except of USERCODE and TRST
2.  Pay attention on the “Boundary-Scan length” option in Full Chain design. 

            If all devices are checked, the following failure message you see:

*** Starting Boundary Length test... ***

Boundary Length test FAILED for Device U45 in TAP 1

Expected:664 Detected:714

Boundary Length test FAILED for Device U46 in TAP 1

Expected:664 Detected:714

It means the error in BSDL file of Marvell Prestera 98MX620 devices U45 and U46. 

Un-check these device in the “Boundary-Scan length” option.
F.  Macro Action example (Short chain to Full chain switch)
Find macro file as …\Project work\Input files\Macros\Switch from Short to Full.mac
Pay attention, that the entity name in ENTITY operator of your macro (Short_chain entity name in the macro you have found) must be the same as entity name of your short chain database.
NOTES:

I. The short chain is active by default after the board powering up.
II. The Scan Path Verify action of the Short chain design fails after “Switch from Short to Full” macro running.
III. When the Full chain design is active and Full Scan Path Verify action passed, you need to run another “Switch from Full to Short” macro in order to activate the Short chain design. Otherwise power down the board first, then power up it in order to activate the Short chain
IV. Wait about 10 sec after the board power down and before the board power up!

G.  Macro Action building and debug (Full chain to Short chain switch)
Input files for this macro development:

a. …\Project work\Input files\Macros\Switch from Short to Full.mac - for example
b. …\Project work\Project Board.vsd – for reference

c. …\Project work\Input files\BSDL files\IBM_25PPC405GP-3BDnnnC.bsm
You can reverse switch of MUX U16 (FST3253) from Full chain to Short chain by applying LL (Level Low) signal from IBM uP PowerPC U17_D22 (see Project Board.vsd schematics) to F/F U15 Reset input. 
H1.  Interconnect Action building and debug (Short chain design)
1. Open Interconnect Action and click “Build” for the primary action building
2. Click “Model devices” after primary ERROR message
3. Dummy devices (hidden) list:   (Press Shift)

           C, CN, CON, D, FID, FL, J, JP, L, MECH, P, RV, S, T, US, V   : Dummy / Hide device: Apply
4. All resistors R description (Press Shift) – Model Devices / Device Type / Resistor : Apply
                5.   Resistor Pack devices cluster description: (Press Shift)

                         RN*           Model name -  RSIPBARSMD    Apply
6.  Dummy devices (non-hidden) list:  

          (Press Ctrl)  U15, U16, U24, U25, U30-U32, U35, U36, U43, U57-U60, U65, 
         (Press Shift) U81-U108, U117-U137  -      Dummy : Apply
                7. Cluster Model Table (Press Shift) -  Model Devices / Model Name …   
         Find in ASSET library, copy into Design library ( Tools / Manage Models / Cluster ) the following:
                     Reference Des               Schematics Entity Name           Cluster Model Name

               U*               FST3253             74LS151BARSO_2                74LS151BARSO_2

               U*               SDRAM               K4S641632CMINUSTC          MT48LC16M16A2
               U12, U115   Image Flash        28F320J3A                           Intel_28F640J3.clm
                U14            Boot Flash           AM29F040                            AM29LV040.clm
         ---- >>>  Click OK and close device browser
         ---- >>>  Click Build and get the BUILT message
    If all these steps were done correct, the Interconnect test is built ( Vectors: 26, Coverage 56% )

    If ERROR message, do the following:

                8.  Click “Define constraints”:

     8.1     Node Browser / Show Node / Model Warnings
              N9793749

              Right click – Confirm / Activate WARNING

                8.2     Node Browser / Show Device / Boundary Scan Circuits  (Short chain saving)
                         Click U13, find pin U13_10

                         Declare “Command – Drive, Value – High”     -- Apply 
                         Click U13, find pin U13_36

                         Declare “Command – Drive, Value – High”     -- Apply   ---  OK
If all these steps were done correct, the Interconnect test is built ( Vectors: 26, Coverage 56% )

                                             Run Interconnect Test!

If FAIL with the list of messages, do the following:

          9.  Interconnect test fault list processing
          9.1  Fault message:
FAILED bad driver, possible open at 

 at node(EOT0) RN6-8 U17-F3(RW) 

FAILED bad driver, possible open at 

 at node(EOT1) RN6-7 U17-G2(RW) 

FAILED bad driver, possible open at 

 at node(EOT2) RN6-6 U17-V2(RW) 

FAILED bad driver, possible open at 

 at node(EOT3) RN6-5 U17-Y1(RW) 

Fail reason: real opens in the board

What to do: 
1. Open  Define constraints / Show Node 

2. For nodes EOT0, EOT1, EOT2, EOT3 (press Shift) declare “Command - Remove”  --> Apply
          9.2  Fault message:
FAILED bad driver, possible open at 

 at node(N1191946) R56-2 U36-47 R56-1 RN50-1 U17-AD20(RW) 

FAILED bad driver, possible open at 

 at node(N1191949) R74-2 U36-48 R74-1 RN50-2 U17-AC20(RW) 

FAILED bad driver, possible open at 

 at node(N1191952) R52-2 U36-49 R52-1 RN50-3 U17-AF23(RW) 

FAILED bad driver, possible open at 

 at node(N1191955) R51-2 U36-50 R51-1 RN50-4 U17-AE23(RW) 

FAILED node(N1192115) R49-2 U36-54 R49-1 RN49-1 U17-AF20(R) 

FAILED node(N1192202) R53-2 U36-57 R53-1 RN49-2 U17-E25(R) 

Fail reason: real opens on pins mentioned above

What to do: 
1. Open  Define constraints / Show Device / Boundary Scan Circuits

2. For pins of U17 (AD20, AC20, AF23, AE23, AF20, E25) declare “Command - Remove”  

     (instead of Join)  --> Apply  -- OK
If all these steps were done correct, the Interconnect test is built ( Vectors: 26, Coverage 53% ) !

                                             Run Interconnect Test!      PASS !!!
Congratulations !               
H2.  Interconnect Action building and debug (Full chain design)
1. Open Interconnect Action and click “Build” for the primary action building
2.  Click “Model devices” after primary ERROR message
3.  Dummy devices (hidden) list:   (Press Shift)

           C, CN, CON, D, FID, FL, J, JP, L, MECH, P, RV, S, T, US, V   : Dummy / Hide device: Apply
4.  All resistors R description (Press Shift) – Model Devices / Device Type / Resistor : Apply
                5.   Resistor Pack devices cluster description: (Press Shift)

                         RN*           Model name -  RSIPBARSMD    Apply
6. Dummy devices (non-hidden) list:  (Press Ctrl)
          U15, U16, U24, U25, U30-U32, U35, U36, U43, U57-U60, U65, U81-U108, U117-U137      

          Dummy : Apply
                7. Cluster Model Table (Press Shift) -  Model Devices / Model Name …   
         Find in ASSET library, copy into Design library ( Tools / Manage Models / Cluster ) the following:
                     Reference Des               Schematics Entity Name           Cluster Model Name

               U*               FST3253             74LS151BARSO_2                74LS151BARSO_2
               U*               SDRAM               K4S641632CMINUSTC          MT48LC16M16A2
               U12, U115   Image Flash        28F320J3A                           Intel_28F640J3.clm
                U14            Boot Flash           AM29F040                            AM29LV040.clm
         ---- >>>  Click OK and close device browser

         ---- >>>  Click Build and get the BUILT message

If all these steps were done correct, the Interconnect test is built ( Vectors: 42, Coverage 66% ).

If ERROR message, do the following:

                8.  Click “Define constraints”:

     8.1     Node Browser / Show Node / Model Warnings
              N9793749

              Right click – Confirm / Activate WARNING

                8.2     Node Browser / Show Device / Boundary Scan Circuits (Full chain saving)
                         Click U13, find pin U13_10

                         Declare “Command – Drive, Value – Low”     -- Apply 
                         Click U13, find pin U13_36
                         Declare “Command – Drive, Value – High”     -- Apply   ---  OK
If all these steps were done correct, the Interconnect test is built ( Vectors: 42, Coverage 66% )

                                             Run Interconnect Test!
If FAIL with the following message:

WARNING: BSCAN Chain malfunction at vector number 1 on TAP 1
It means that Marvell Prestera 98MX620 devices do not support correctly the EXTEST instruction.

Do the following:
                9.   Click “Model devices”:

   Device Browser / Show Boundary Scan Circuits
              Click U46 
              Instruction / Bypass Dummy         --  Apply
              Click U45 

              Instruction / Bypass Dummy         --  Apply   --   OK

If all these steps were done correct, the Interconnect test is built ( Vectors: 38, Coverage 19% ) !

                                             Run Interconnect Test!

If FAIL with the list of messages, do the following:

        10.  Interconnect test fault list processing
         10.1  Fault message:
FAILED bad driver, possible open at 

 at node(CONFIG3_0) R1396-2 R1397-2 R1429-2 R1433-2 U69-V26(R) R1393-1 R1395-1 R1396-1 R1435-1 U69-T26(W) V65-1 R1389-1 U69-L26(W) U69-L25(W) U69-AB26(R) U69-AC25(R) U69-R25(W) U69-U24(R) U69-W26(R) U69-Y25(R) U69-AB25(R) U69-W25(R) U69-AA24(R) U69-M25(W)

Fail reason: real problems with Marvell 88E1041S device (bad drivers of pins mentioned above)
What to do: 
1. Open  Define constraints / Show Device / Boundary Scan Circuits

2. For pin U69_AA24 declare “Command - Remove”  (instead of Join) --> Apply
          10.2  Fault message:
FAILED bad driver, possible open at 

 at node(EOT0) RN6-8 U17-F3(RW) 

FAILED bad driver, possible open at 

 at node(EOT1) RN6-7 U17-G2(RW) 

FAILED bad driver, possible open at 

 at node(EOT2) RN6-6 U17-V2(RW) 

FAILED bad driver, possible open at 

 at node(EOT3) RN6-5 U17-Y1(RW) 

Fail reason: real opens in the board

What to do: 
3. Open  Define constraints / Show Node 

4. For nodes EOT0, EOT1, EOT2, EOT3 (press Shift) declare “Command - Remove”  --> Apply
          10.3  Fault message:
FAILED bad receiver, possible open at:  
                                       U70-V14  U70-W16  U70-Y6  U70-Y15

                                       U71-V14  U71-W16  U71-Y6  U71-Y15

                                       U72-V14  U72-W16  U72-Y6  U72-Y15

                                       U73-V14  U73-W16  U73-Y6  U73-Y15 

                                       U74-V14  U74-W16  U74-Y6  U74-Y15 
Fail reason: errors in BSDL file (GND description) of Marvell 88E1043 devices
What to do: 
1. Open  Define constraints / Show Device / Boundary Scan Circuits

2. For one of devices (U70, U71, U72, U73, U74) find one of pins mentioned (for ex., U70-V14) and change “Sense-GROUND” for “Remove”  --> Apply -- OK
          10.4  Fault message:
FAILED bad driver, possible open at U69-U3 U69-V3 U69-V4 U69-Y3 U73-Y19 U74-Y19 

 at node(G_MDINT_0) R199-2 RN11-7 U17-Y24(RW) U69-U3(W) U69-V3(W) U69-V4(W) U69-Y3(W) U73-Y19(W) U74-Y19(W) 

FAILED bad driver, possible open at U70-Y19 U71-Y19 U72-Y19 

 at node(G_MDINT_1) R198-2 RN11-8 U17-W25(RW) U70-Y19(W) U71-Y19(W) U72-Y19(W) 

Fail reason: real problems with Marvell 88E1043 devices (bad receiver)
What to do: 
1. Open  Define constraints / Show Node
2. For nodes G_MDINT_0, G_MDINT_1 (press Shift) declare “Command - Remove”  --> Apply
     -- OK
          10.5  Fault message:
FAILED bad driver, possible open at 

 at node(N1191946) R56-2 U36-47 R56-1 RN50-1 U17-AD20(RW) 

FAILED bad driver, possible open at 

 at node(N1191949) R74-2 U36-48 R74-1 RN50-2 U17-AC20(RW) 

FAILED bad driver, possible open at 

 at node(N1191952) R52-2 U36-49 R52-1 RN50-3 U17-AF23(RW) 

FAILED bad driver, possible open at 

 at node(N1191955) R51-2 U36-50 R51-1 RN50-4 U17-AE23(RW) 

FAILED node(N1192115) R49-2 U36-54 R49-1 RN49-1 U17-AF20(R) 

FAILED node(N1192202) R53-2 U36-57 R53-1 RN49-2 U17-E25(R) 

Fail reason: real opens on pins mentioned above
What to do: 
3. Open  Define constraints / Show Device / Boundary Scan Circuits

4. For pins of U17 (AD20, AC20, AF23, AE23, AF20, E25) declare “Command - Remove”  

     (instead of Join)  --> Apply  -- OK
If all these steps were done correct, the Interconnect test is built ( Vectors: 40, Coverage 22% ) !

                                    Run  Interconnect Test!      PASS !!!
   
Congratulations !   
                        I.  CPLD U13 ISP (SVF Action) – for both designs
1. Click “Create an Action / SVF”

2. Select Target <Entire path>
3. Import SVF file from …\ Project work\Input files\Image files\ U13 PLD Lattice.svf
4. Select “Logging Mode / All with deterministic data”
5. Check “Stop on Failures” and “Compare Mode”
6. Build
                         Run  CPLD U13 In-System Programming!      PASS !!!
Congratulations !

           J.  Flash On-board programming for Image Flash U12 (U115) Intel Strata 28F640J3A   

* Model name: Intel_28f640j3a_56-pin_TSOP_Uniform_Byte.cmp (from any ScanWorks library or from 

…\ Project work\Input files\Models\ Intel_28f640j3a_56-pin_TSOP_Uniform_Byte.cmp)
* Click Build

* Configure access to device / Show all pins :

1) Check CS2 (Flash Device Pins window), check U13 (Devices window) and U13-55 (Pins window), click “Select” button (Flash Device Pins window)

2) Check CS3 (Flash Device Pins window), check U13 (Devices window) and U13-55  (Pins window), click “Select” button (Flash Device Pins window)

3) Check RESET, click “Unused” button (Flash Device Pins window)

4) Check U13 (Devices window) and:

      --  U13-9  (Pins window) for Flash U12, for device U115 disable (CS_FLASH1L node)

      --  U13-57 (Pins window) for Flash U115, for device U12 disable (CS_FLASH2L node)

      --  click “Set Hi” button (Flash Device Pins window) in each case
* Check “Check Manufacturer ID” and “Check Device ID”

           * Click OK, click Build

* Click Run

                                    Run  Flash U12 Intel !      PASS !!!
If all these steps were done correct, the PASS message is as following:

*** Manufacturer ID matches ***

Found: 0x89, Expected: 0x89

*** Device ID matches ***

Found: 0x17, Expected: 0x17

It means you can read the Flash device Ids correct ! Congratulations !

* Check “Erasing / Used Sectors” (quick operation) or “Erasing / Used Sectors” (slower)

* Click Run

Now you can erase (write all ones to Flash cells) !

* Select “Source files / Import source”

* Import Flash image file from …\ Project work\Input files\Image files\ Flash_image_U12.bin

* Address mapping (default) - OK

* Select in Operations window: “Erasing / Used Sectors”, “Program and “Verify”

* Click Run

                                    Run  Flash U12 Intel !      PASS !!!
Congratulations !

           * Click Build, click Save
                        K.  Memory Access Verification for eight Micron SDRAM devices
* Model name: micron_mt48lc16m16a2tg_tsop54.mem.mem (from any ScanWorks
   library or from

  …\ Project work\Input files\Models\ micron_mt48lc16m16a2tg_tsop54.mem.mem)
* Click Build

* In case of error message:

       ERROR   : Boundary scan access was not found for the following memory device pins:


U47-38 (CLK) 

         please do the following: 
1. Click tab “Configure Devices and Select Operations”

2. Click “Configure access to device“.
3. Check CLK, check U17 (Devices window) and U17-AA23 (Pins window), click “Select” button (Memory to Boundary Scan connections window).
4. Click OK, click Build.
           * If no error messages, the MAV action is built.  Congratulations !

           Here is clock fan-out scheme of the board schematics. Because the on-board Osc frequency is 
           blocked (item 5), the replaced signal from Boundary-Scan source is going from pin U17_AA23
           (item 3).
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            Below is the table of chip select signals that must be disabled for different SDRAM devices:
                    SDRAM device                                            Disable table

                ------------------------------------------------------------------------------------
                        U47                                           BNKSEL0, BNKSEL1, BNKSEL2
                        U48                                           BNKSEL0, BNKSEL2, BNKSEL3
                        U49                                           BNKSEL0, BNKSEL1, BNKSEL2
                        U50                                           BNKSEL0, BNKSEL2, BNKSEL3
                        U61                                           BNKSEL0, BNKSEL1, BNKSEL3
                        U62                                           BNKSEL1, BNKSEL2, BNKSEL3
                        U63                                           BNKSEL0, BNKSEL1, BNKSEL3
                        U64                                           BNKSEL1, BNKSEL2, BNKSEL3
                 ------------------------------------------------------------------------------------

          For each SDRAM device of eight (U47, U48, U49, U50, U61, U62, U63, U64):
5. Check U13 (Devices window) and U13-55 (Pins window), click “Select LO”.

6. Click “Configure access to device“, Show / All nodes.
7. Find three BNKSELx signals according to the table above.
8. For each of three find appropriate U17 source pin and click “Select Hi”.
9. Click OK, click Build.
10. In “Select operations” windows check one, two or more operations.

                           Run  MAV action for each SDRAM device !      PASS !!!
Congratulations !

All the files needed for the project can be found in:
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