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1.0 0 TDR

1.1 JTAG TDR

OO0OOTAPIROOOTDROO O Olijtag SIBO O OO

IjtagNetwork {
HostScanInterface(id) {
Tap(id) {
HostIjtag(TDR1) {
instruction codes : 4'b0001;

instruction name : TDRI1;
Tdr(tdrl) { // TDROOOOOIRODOO
length: 8;
extra bits capture value: self;
}

}
HostIjtag(TDR2) {

instruction codes : 4'b0010;

instruction name : TDR2;
Tdr(tdr2) { // TDROOOOOIROOO
length: 8;
extra bits capture value: self;
}

1.2 iJTAG TDR

IjtagNetwork {
HostScanInterface(id) {
Tap(id) {
HostIjtag(ijtag) {
instruction codes : 4'b0011;
instruction name : IJTAG;
Sib(tdrl) {
Tdr(tdrl) {
length: 8;
extra bits capture value: self;
}

}
Sib(tdr2) {
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Tdr(tdr2) {

length: 8;
extra bits capture value: self;
}
}
}
}
}

}
2. SIB
2.1 STI

The Sib(sti) provides access to the IJTAG network for all instruments in the current design that are to
be scan tested along with the rest of the functional logic by the logictest modes such as EDT or
logicBIST. The acronym “sti” refers to “Scan Tested Instrument”. As shown in Figure 13-18, that Sib
provides isolation between its host port and its clients.

OooosSTiooooosSBjdOOOOOscanchain, DO0OOOSIBOOOOOOSCANOOOO

OO0MBIST & MBISRO O OSIBOO OSTIODC OOO

Sib(sti
Attributes
tessent dft function : scan tested instrument host

Sib(mbist
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Figure 13-18. Sib(sti) With Scan Isolation Chain
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Figure 13-19. Added Scan Isolation Logic for SIB(sti)
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2.2 SRI

SRIOOSBOOOOOOSIBOOUDODOOOOOOODOOOTDR.

The Sib(sri) is used to provide access to the IJTAG network for child physical blocks, and for logictest
instruments and Tdrs used to configure the logictest modes. The acronym “sri” refers to “Scan
Resource Instrument”. These IJTAG nodes must remain active and undisturbed during the logictest
modes, and are excluded from the logictest scan chains.

2.3 sri sti flow

OitagOsriO0 000¢tdr, iclDD0 OstiDOO0OO0OOspec 0000000 hierpath OO OO OO create
spec0 000
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1. O create sri sti spec

2. 0O O context design_id, Dcreate 00 0 tdrO0 000 OOhierpathD 000000000 OOO
o HostScanlInterface(sri)
o HostScanlInterface(sti)

3. tile flow

ENEEEERER
c3_lop_pads

c3_bottom_pads

TC - Tile Client, DDODDODODOOtileD DD jtag register SIBO O
THC - Tile Host Collector[] DO OO routed 00O tiled router OO OSIBODO
TH - Tile Host DD OOOOOtiledijtag hostd OSIBO DO

STI - Scan Tested Instrument]] OO0 0OOscand0O00OSIBOOSIBOOOOOODOOO
Ombist mbisr0 OO0 OO

SRI - Scan Resource Instrument, J0O0OOOO0Oijtag register0O00SIBOOOOOO
O000000SIBOijtag register

set dft specification requirements -design type tile

set spec [create dft specification -tile ijtag host list {rl r2; -

sri sib list {occ edt} -sti sib list {mbist mbisr} ]|

report config data $spec

report configh 0 O

3.1 design_type is tile

SRI&STIOOOOOTCOOO
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DftSpecification(a t,rtll) {
IjtagNetwork {
HostScanInterface(ijtag) {
Sib(tc) {
Attributes {
tessent dft function : tile client sib;
}
to scan_in feedthrough : buffer;
so retiming : off;
Sib(sti) {
Attributes {
tessent dft function : scan_tested instrument host;
}
Sib(mbist) {
}
Sib(mbisr) {
}
}
Sib(sri) {
Attributes {
tessent dft function : scan resource instrument host;
}
Sib(occ) {
}
Sib(edt) {
}
}
}
Sib(thc) {
Attributes {
tessent dft function : tile host collector;
}
Sib(th r2) {
to scan_in feedthrough : pipeline;
SecondaryHostScanInterface(r2) {
}
}
Sib(th rl1) {
to scan _in feedthrough : pipeline;
SecondaryHostScanInterface(rl) {

3.2 design_type is standard
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SRI&STIODTHCO O ODOOOOTCOOODOO

DftSpecification(a t,rtll
IjtagNetwork
HostScanInterface(ijtag
Sib(sti
Attributes
tessent dft function : scan_tested instrument host

Sib(mbist

Sib(mbisr

Sib(sri
Attributes
tessent dft function : scan resource instrument host

Sib(occ

Sib(edt

Sib(thc
Attributes
tessent dft function : tile host collector

Sib(th r2
to scan in feedthrough : pipeline
SecondaryHostScanInterface(r2

Sib(th ril
to scan in feedthrough : pipeline
SecondaryHostScanInterface(rl

4. PTAP / STAP

PTAP/STAPO 018380 0000000300000 0,00000050)JTAGDOIDODONDOONDO0O
OTAPIPHY/IPQID 00O 000114910000

DIEDOOIitagC O3DDIED 0000000000 OOPTAP/STAPOO[2DDIED 00O O 0114910 O
goo
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3D stack

die3

OO0 TAPO OO PTAP
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stap_si = »|stap_to_si
pipe ret1 _10_:
FaX ¢
ret? stap_from_so
|
FaY
. 8]
3DCR sib
stap sel
tms_off_value : "'I
tms 1’) stap_to_tms
s1ap_s0 [~ rat3
Fay
tck TIT stap_to_tck
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Figure 13-33. PTAP/STAP Network Inserted Within the Top Physical Blocks of a

Multi-die Stack

[upper_die T T T [Upper_die
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Y
Y
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Package substrate

OOOOOOOOOOO

#OOO0OO0OO000, si O0so00O0O

Tap(main) {
HostIjtag(1l) {

// Normal IJTAG network removed for clarity

}

HostBscan {

}

HostSTap { // O 0O0OOPTAP
STapPipeline(end) {

}
STap(left) {

// 000000000000STAPOO

SecondaryHostScanInterface(stap left) { // STAPOOOOOOOODOOOODO

0 JTAGO
}
}

STapPipeline(between) {

}
STap(right) {

// 0000D00000000STAPODO

SecondaryHostScanInterface(stap right) { // STAPOOOOOODOOOOODO

00 JTAGO
}
}
}
}
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4.2 example 2
D000000000000000O0PTAPOODOSTAPO OO0 ODOPTAPOSTAPO OO Otilej0 000
D000000OtileD 000000 pipelined 00

OOSTAPOODOJTAGOD DO DO OOOPADQUOODODOOOOpipeline0000000O00ODODOOOO
OJTAGDODOO0D0O00ODOOSTAPODOOODOOOOODOSTAPOPTAPODOODOOOOODODODOODO
gobooobobooooo

O [tile2, tile3, tiled0 D00 OO0OOSTAPODODOOODOODODONtaq OO ODOODOOOO
00 HostScanlnterface(ijtag)0 O O O

Figure 13-34. PTAP/STAP Network Inserted into a Tiled Die
die1 I |
: : Y

tiled == tile3 =~

Iy A

sp| [sP

tile2
A

SP

tile1
| *

4.2.1 tilel

IjtagNetwork {
HostScanInterface(tap) {
Tap(main) {
HostIjtag(l) {
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// Content removed for clarity
}
HostBScan {
}
HostSTap {
STapPipeline(end) {
}
STapPipeline(from right) {
}
SecondaryHostScanInterface(host right stap) { // O0O0OOOportQd
OO00O000STAP
to tck : %S _to tck;
}
STapPipeline(to right) {
}
STapPipeline(from left) {
}
SecondaryHostScanInterface(host left stap) { //00000port0o0O
O00O0O0OSTAP

to tck : %S _to tck;
}
STapPipeline(to left) {
}
STapPipeline(start) {
}
}
}
}
}
4.2.2 tile2

IjtagNetwork {
HostScanInterface(stap) {
Interface {

tdi : stap_tdi;

tdo : stap_tdo;

tms : stap_tms;

tck : stap_tck;

trst : stap trst;

reset : stap ijtag reset;
capture en : stap ijtag ce;
shift _en : stap _ijtag se;
update en : stap ijtag ue;

}

STapPipeline(end) {
so_retiming : off;

}

STapPipeline(from host) {
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}
SecondaryHostScanInterface(host stap) {
to tck : %S _to tck;
}
STapPipeline(to host) {
}
}
}
4.2.3 tile3
IjtagNetwork{
HostScanInterface(stap) {
Interface {
tdi : stap_tdi;
tdo : stap_tdo;
tms : stap_tms;
tck : stap_tck;
trst : stap trst;
reset : stap ijtag reset;
capture en : stap ijtag ce;
shift _en : stap _ijtag se;
update en : stap ijtag ue;
}
STapPipeline(end) {
so_retiming : off;
}
STap(host) {
SecondaryHostScanInterface(stap host) {
}
¥
}
}
4.2.4 tiled

IjtagNetwork {
HostScanInterface(stap) {
Interface {

tdi : stap tdi;

tdo : stap tdo;

tms : stap_tms;

tck : stap_tck;

trst : stap _trst;

reset : stap ijtag reset;
capture en : stap ijtag ce;
shift en : stap _ijtag se;

update en : stap ijtag ue;
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}

STapPipeline(end) {

so_retiming

}

: off;

STapPipeline(from host) {

}

STap(host) {

SecondaryHostScanInterface(stap host) {

}
}

STapPipeline(to host) {

}

5. Designinstance

O00000000ijtegDODOOO0OD0ODOOICDODDOO0DODDOOOODOOOOODOO

e J00UDODOscan interface0 0 OO OOODODODOOTDR
e J00DODODOscan_ interface0 00000 OOOTDR

ggoood
'fv_[yCDre
ModC
se]l
sol
sel2
s02
sel3

Sib

P

s03

51

Note: See ScanMux description
for details about the propagation
of the select though the

multiplexer (

ModB

)

DftSpecification(MyCore, rtl) {

IjtagNetwork {

HostScanInterface(purple) {
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Sib(orange) {
Tdr(orange) {
DataOutPorts {
Count : 2 ;
}

}
ScanMux (M1) {

Select : tdr(orange)/DataOut(1l) ;
Input(0) {
ScanMux (MO) {
Select : tdr(orange)/DataOut(0) ;
Input(0) {
DesignInstance (u3/top green) {
scan_interface : Il ;
}
}
Input(1l) {
DesignInstance (u3/top green) {
scan_interface : I2 ;
}
}
}
}
Input(1l) {
DesignInstance (u3/top green) {
scan_interface : I3 ;
}
}
}
}
Sib(red) {
DesignInstance (ul/bottom green) {}

}
}
}
}

0000000000000 00ic0D0D0000oo0ooooogoooodddijtag networkd OO
goobooobooood

O0000000ijtegDOODDOODODDOODOODOODO

6. reset

ijtag tdrd O JresetO O test-logic-resetD O O reset0 O, -- O O ICL ResetPort ToResetPort

O000Otrst nO 0O O reset0 O O TAPO reset[] -- O O ICL TRSTPort ToTRSTPort

DftSpecification(module name,id) {
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IjtagNetwork {
HostScanInterface(id) {
Tdr(id) {
so_retiming : on | off ;
DataInPorts {
}
DataOutPorts {
}
Interface {
}
parent_instance : instance name ;
leaf _instance name : leaf instance name ;
keep active during scan test : on | off | auto ;
length : integer ; // default: auto
extra bits capture value : 0] 1 | self ;
reset value : binary ; // default: auto
Attributes {
attribute name : attribute value ;
}

DecodedSignal(signal name) {

7. get_icl objects

#00003icl modulel scan interfacel O
get icl objects -object types icl scan interface of module -of objects
get icl modules $module name

#0000icl instancel scan interfacel O
get icl objects -object types icl scan interface -of objects $instance

#00001icl instanceOO0Oicl tdr register

get icl objects “tdr* -object types icl scan register -below instances
icl _instance spec

8. UTAPO O OO

810000 portd O TAP

OO0 example 2

0000000000000 000D0COTAP(OOCPUJTAGODOOOObscanD OO O0OOOOOO
O00OTAP
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OOTAPODODODOODDOODOODOOO0DODOO0OO0ODODO0ObO0O1D0O0Nnew TAP,OD OO OO new
TAP

#00O O O new tap
create dft specification -active low compliance enables

#100 0new tap
create dft specification -active high compliance enables

exampled 0 myCE1==10 0 O new TAP, new TAPO O O O O internal pin

Existing Compliance Enable Logic Existing TAP
9
™MSO— > -
Tcko—>
TRSTO—{ >
TDID } Created TAP
0]
q
myCE1C [:F

Pins where the new Tap is specified to be connected

# step 1: set the 'function' attribute on the top level TAP ports
set attribute value -name function -value trst jtag trst
set attribute value -name function -value tdi jtag tdi
set attribute value -name function -value tms jtag tms
set attribute value -name function -value tck jtag tck
set attribute value -name function -value tdo jtag tdo

# Step 1b: declare your compliance enable port so it is documented in
# the BSDL file

set boundary scan port options myCEl -cell options compliance enablel
# Step 2: create an initial DFT specification

set system mode analysis
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spec [create dft specification
# Step 3: add new HostScanInterface with the internal hookup points
read config data -in wrapper &{spec)/IjtagNetwork -from string
HostScanInterface(tap _internal

Interface
tck : jtag and0/o
trst : jtag and3/o
tms : jtag andl/o
tdi : jtag and2/o
tdo : jtag buf5/a
tdo en : jtag buf4/a

tdo_en polarity : active high

# step 4: move the Tap to the new HostScanInterface
move config element spec}/IjtagNetwork/HostScanInterface(tap)/Tap(main) \
-in_wrapper S{spec}/IjtagNetwork/HostScanInterface(tap internal

# step 5: report the final DftSpecification.
report config data $spec
The resulting DFT specification looks like:
DftSpecification(top, rtl
IjtagNetwork
HostScanInterface(tap
Interface
tck : jtag tck
trst : jtag trst
tms : jtag tms
tdi : jtag tdi
tdo : jtag tdo

HostScanInterface(tap internal
Interface
tck : jtag and0/o
trst : jtag and3/o
tms : jtag andl/o
tdi : jtag and2/o
tdo : jtag buf5/a
tdo en : jtag buf4/a
tdo en polarity : active high

Tap(main
HostIjtag

HostBscan
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BoundaryScan
ijtag host interface : Tap(main)/HostBscan
pin _order file : ../data/top.pinorder

BoundaryScanCellOptions
myCE1l : compliance enablel

OOobOOoOoDoOooooooIiclcood

Module compliance enable {

// from the pads
TCKPort tck ;
ScanInPort tdi ;
ScanOutPort tdo {
Source ComplianceQutputSelect;
Attribute forced high output port list = "tdo en" ;

}

DataOutPort tdo en {
Attribute associated scan port list = "tdo";
Attribute connection rule option = "allowed no destination”;
Attribute function modifier = "tdo enable active high";

}

TMSPort tms ;

TRSTPort trst {

Attribute connection rule option = "allowed tied high" ;

}
DataInPort ce ;
DataInPort tdo en other {

Attribute associated scan port list = "tdo other";
Attribute connection rule option = "allowed no source";
Attribute function modifier = "tdo enable active low";
}
DataInPort tdo en ts {
Attribute associated scan port list = "tdo ts";
Attribute connection rule option = "allowed no source";
Attribute function modifier = "tdo enable active low";
}
ScanInterface tap pins {
Port tdi ;
Port tdo ;
Port tms ;
Port tck ;
Port trst ;
}

// to the existing TAP

ToTCKPort  tck other ;
ToTMSPort tms_other ;
ToTRSTPort trst other ;
ScanInPort tdo other ;
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ScanQutPort tdi other {
Source tdi ;
}
ScanInterface tap pins other {
Port tdi other ;
Port tdo other ;
Port tms other ;
Port tck other ;
Port trst other ;
}
// to the Tessent Shell generated TAP
ToTCKPort  tck ts ;
ToTMSPort tms_ts ;
ToTRSTPort trst ts ;
ScanInPort tdo ts ;
ScanOutPort tdi ts {
Source tdi ;
}
ScanInterface tap pins ts {
Port tdi ts ;
Port tdo ts ;
Port tms ts ;
Port tck ts ;
Port trst ts ;
}
// the mux for the tdo
ScanMux ComplianceOutputSelect SelectedBy ce {
1'bl : tdo ts ;
1'b0 : tdo other ;

8200 0uuag

OO00O00ODOO0OOCODOOPTAPSSTAPODOODOODOODOODODOODO

Primary | data owut

— tdr Ej
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OO0ODOOTAPODOODO

IjtagNetwork {
HostScanInterface(purple) {
Tap(main) {
DataOutPorts {
count : 1 ;
}
}

ScanMux(green) {
select : Tap(main)/DataOut(0) ;
Input(l) {
Tap(secondary) {
HostIjtag(0) {
Tdr(pink) {

g30nnugg

goboooboooooo

trst w(orst ;
tdi ki Main
Tap
ks
tsi Scan Selector
bdo ce.l'se.l'uel%siu
—do_en 5l ‘
. tms0 el sal/ued
tms o S faol— <10
tdoe( 50
tdo= tdo data_out
tdo_en« doe tdoells ' sell
bl faot— 1/ea1 i
ksl se ci /eelive
—tdo_en i
cefselue f
wdo tei
s
wirst  Secandary
i Tap
OO0O0TAPOOOOOOODOO
ooooonon

IjtagNetwork {
HostScanInterface(tap) {
Interface {
tck : tck ;
tdi : tdi ;
tdo : tdo ;
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trst : trst ;
tms : tms ;
}
ScanMux(tap mux) {
select : DesignInstance(scan selector)/data out ;
Input(0) {
Tap(main) {
HostIjtag(0) {
DesignInstance(scan_selector) {
scan_interface : Into ;
}
}
HostIjtag(l) {
tdr(1) {
DataOutPorts {
count : 8 ;

}
}
}
}
Input(l) {
Tap(secondary) {
HostIjtag(0) {
DesignInstance(scan_selector) {
scan_interface : Intl ;
}
}
HostIjtag(1l) {
tdr(2) {
DataQutPorts {
count : 8 ;

Module scan selector {
TCKPort tck;
SelectPort sell;
ScanInPort sil;
ShiftEnPort sel;
UpdateEnPort uel;
SelectPort sel0;
ScanInPort si0;
ShiftEnPort se0;
UpdateEnPort ue0;
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}

ScanOutPort sol { Source tdr; }
ScanOutPort so00 { Source tdr; }
DataOutPort data out { Source tdr; }
ScanInterface Intl { Port tck; Port sell; Port sil;
Port sel; Port uel; Port sol;}
ScanInterface Int® { Port tck; Port sel®; Port si0;
Port se0@; Port ue0®; Port so00;}
ScanMux M1 SelectedBy tdr {
1'b0 : si0;
1'bl : sil;
}
ScanRegister tdr {
ScanInSource M1;
ResetValue 1'b0O;

}
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