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Interactive Debug of CPU and Peripheral hardware via
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Emulative Test & Programming (ETP)
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ETP in addition to Boundary-Scan

« ETP can help to increase the fault coverage by:

— covering nets not accessible via a boundary-scan register
(eg no bscan reg available, or no access to certain signals from bscan reg)

— covering at-speed errors in high frequency links

« ETP can (sometimes) help to increase the performance
when needed (eg flash progr)

« ETP can assist the hardware engineer with
(prototype) hardware debugging

Copyright 2013, JTAG Technologies © 21/11/2013 " ‘lk-"'l\.-'ff_‘f are 1'}{' wn da rv-scan.




JFAG

TECHNOLOGIES™

HP-based Designs

Interface
CPU device I'}Eg? ca sp; L Transceiving
core (Ethernet PHY, i ol Device

Test connections between UP / peripheral controllers and
connected peripheral logic (at-speed)
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Using ETP for pP-based Designs

- ETP provides the capability to instruct the CPU core to
execute individual RD and WR cycles at-speed

« ETP facilitates (at-speed) testing and debugging of the connections /
communication between the CPU and its system devices:

— Memory
— Peripherals and “beyond”
— Peripheral controllers and connected peripherals and “beyond”
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ETP using JTAG Functional Test
@ python’

IEEE1149.1

1) IEEE 1149.1-2013, p1687 ,

<«
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Case Study — DDR testing via CoreCommander 1

« Correct functional access to DDR from processor requires proper
initialization

«  Processor and bus clock -> also determines DDR clock speed

« DDR parameters

. number of row and column addresses
. burst length

. latency

. data width

« ->some of these have to be set for both DDR and DDR controller
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Case Study — DDR testing via CoreCommander 2
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Case Study — DDR testing via CoreCommander 3

191 def InitDOOR (1:
L

. 1
SEttIn U DDR 193 iftuproc, M iteMemory (SORAM_COMTROL_ESDMISC, Gx244] # Enable DOR
g p %gg thupmc.thlteHem-:nry [SORAM_COWTROL_ESOMISC, &=24C) # Enable DOOR, Rezet Delay line
COHtI‘O"EI‘ - COde %g% Jftuproc, lriteMemory (SORAM_COMTROL_ESDCFG1, BxB8F6ES3F) # <=t fiming
%gg Jftuproc, Wr iteMemory (SORAM_COMTROL_ESDCTLL, @x922166838) # =et Precharge ALL mode
283 Jftuproc, WriteMemory® (DOR_BASE_1 + Bx488, @a0A) # start precharge all
%Eé # uze D bit access PEEREETEREES
263 Jftuproc, lriteMemory (SORAM_COMTROL_ESDCTLL, B9xB2218828) # select Load Register Mode
Enable DDR controller S .
265 JEtuproc, e iteMemory? (O0F_BRASE 1 + Bu2EEEEEE, Buda) # Load MEZ2
i 2EG JEtuproc, e iteMemoryd (OOF_BRASE 1 + Bn3B8B60E, Bwda) # Load MBS
267 Jftuproc, lritetemoryd (OOR_BASE 1 + Bx1B6@d488, Gudal # Load MEL, enable OLL
268 Jftuproc, lriteMemory® (DDOF_BRSE_1 + B:B8EGE3232, @:da) # Load MRE, reset OLL
Precharge all Z64 ; :
¢ %ﬁl Jftuproc. e iteMemory (SORAM_CONTROL_ESOCTL1, @u92218838) # <et Precharge ALL mode
212 Jftuproc, e iteMemorys (DDOF_BRSE_1 + Bud@E, @x0A) # start precharge all
d d . %H # use 8 bit access trETeREERARY
Load mode regISterS’ %%E Jftuproc, lriteMemory (SORAM_COMTROL_ESDCTLL, BuAZZ216628) # =et MEHUAL REFRESH mode
reset DLL Z17  jftuproc.UriteMemoryd (DOR_EASE 1, GxDA) % start refresh
l %%% Jftuproc, e iteMemorys (DOR_BRSE_1, @x0A1 # start refresh
%E? Jftuproc, e iteMemory (SORAM_COMTROL_ESDCTLL, AxB221686838) # =elect Load Register Mode
Perform 2 manual 252 Jftuproc, WrjteMemoryd (OOR_BASE_1 + BuBREEZIZ, Enda) # Load MRB, end reset DOLL
223 Jftuproc, e iteMemorys (OOF_BASE_1 + GulBEEFEE, GBnda) # Load MREL, OCO default
refresh cycles Z24 : : :
%EE Jftuproc, lriteMemorys (DOR_BRSE_1 + @x 1088488, Bxdal # Load MRL1, OCO exit
¢ %EE Jftuproc, e iteMemory (SORAM_COMTROL_ESDCTLL, @xS8z2226838) # select Hormal operation mode
Load mode registers, 229 # 200 oycles needed
enab|e DLL %gé ODOF_DELAY_LIHE = B=8&F43Foe
233 Jftuproc, e iteMemory [(SORAM_COMTROL_ESOCOLY1, DDE_DELRY LIME) #<et delay line to suggested wal
¢ 234 JEtuproc. WriteMemory (SORAM_COMTROL_ESDCOLYZ, DOR_DELRY_LIME] #=et delay line to suadested wal
235 Jftuproc, WriteMemory (SORAM_COMTROL_ESDCOLYS, DOF_DELRY_LIME] #=et delay line to suadested wal
236 Jftuproc, e iteMemory (SDRAM_COMTROL_ESDCOLY4, DOR_DELAY_LIME) #=et delay line to suadested wal
Enable normal mode ggg Jftuproc. lriteMenary [ SORAM_CONTROL_ESDCOLYS, OOR_DELCAYLIME) #=et delay line to su3dested wal
239 #u#st end init DOR
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Conclusions

Emulative Test and Programming
«  Simple control over CPU no code needed

* Increase fault coverage
*  When no or restricted BSCAN register
* At Speed tests in high frequency links

* Increase Performance of Flash programming

e  Structural Test is still relevant and alive
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