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1. JTAG TAP FSM
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17 module chip_top_rtll_tessent_bscan_interface |
i8 £/ from the Tap

19 input wire ijtag_tck,

20 input wire [3:9] state,

21 input wire tms,

Zz  input wire trse,

23 input wire scan_in,

74 input wire ijtag_resetn,

25 input wire hscan_select,

26  input wire ijtag_shift_en,

27 input wire ijtag_update_en,

28 input wire ijtag_capture_en,

29 input wire force_disable,

38 input  wire select_jtag_input,

31 input wire select_jtag_output,

32 input wire extest_pulse,

33 input wire extest_train,

34 input wire output_pad_disable,

35 input  wWire bscan_clamp_enable,

36 /4 for the logic test

a7 input wire lresr_s1,

38 input wire ltest_se,

i) input wire 1test_shift_capture_clock,
48 +-- 15 lines: input wire ltest en, ------=====---
55 output wire to_bscan_select,

56 output wire to_bscan_shift_en

57 output wire to_bscan_update_en,

g8 output wire to_bscan_capture_shift_clock,
59  output wire to_bscan_update_clock,

68 output wire to_bscan_capture_en.

61 output wire to_bscan_ac_mode_en,

tZ  output wire to_bscan_ac_init_clocké,
63  output wire to_bscan_ac_init_clockl,

64 output wire to_bscan_ac_signal.

65  output wire to_bscan_select_jtag_input,
(15 output wire to_bscan_select_jrag_output,
67 output wire to_bscan_pad_sel,

[1:] output wire to_bscan_scan_in

63 );

Ta

3. AC test signal

17 module chip_top_rtli_tessent_bscan_interface |
18 ff from the TAP
19 input wire ijtag_tck,

28 input wire scan_in,

21 dnput wire bscan_select,

22 input wire ijtag_shift_en.

23 input wire ljtag_update_en,

24 input wire ijtag_capture_en,

25 input wire force_disable,

26  input wire select_jtag_input,

27 input wire select_jrag_output,

28 input wire output_pad_disahble,

29  imput wire bscan_clamp_enable,

38 // for the logic test

31 input wire ltest_si,

32 input wire ltest_se,

33 input wire ltest_shift_capture_clock,
--------------------- 34 +-- 15 lines: input wire Ltest_en,--==================-

49 output wire to_bscan_select,

5@ output wire to_bscan_shift_en,

51 output wire to_bscan_update_en,

52 output wire to_bscan_capture_shift_clock,

53  eutput wire te_bscan_update_clock,

54 output wire te_bscan_capture_en,

55  eutput wire to_bscan_select_jtag_input
56  output wire to_bscan_select_jrag_output,
57 output wire to_bscan_pad_sel,

58 output wire to_bscan_scan_in

59 ):

]

tessent tap SNPS PHYO O

g

to_bscan_ac_mode_en |bs acmode

O O EXTEST_PULSE or EXTEST_TRAINC O O O O BSCAN ACO
ooo

to_bscan_ac_signal bs_actest

OJTAGIDLED O OO OOODOOQOEXTEST PULSEC OO ,00
000 TCKO O O O OEXTEST_TRAIN)

to_bscan_ac_init_clockO|bs _rx_init

to_bscan_ac_init clockl

~to_bscan_ac_init_clockO

initclk

\ s TCK

" /EXTEST_TRAIN

: EXTEST _PULSE
'L Exit1-DR

i Exit2-DR

= rmmmm

~ EXTEST —

g — e,

S

-
-
=

esmamam
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1149 1 state|wxa0r] IDLE | 1DLE [ I0LE | IOLE | [ IDLE T IDLE T IDIE [==HOR [Cap-DR[SiMDR|Extt-DR]Uxia-DR] e HOR [CaptOR]
L'wTAP state  [0pdeDR] DLE | IDIE | IDIE | DLE | [[TOLE T 1OLE [ IDLE [ ZeFOR [CaptOR]oi e OR] B 0-OR]UpdE-DR] 2= HIR |CaptOn|
acSignal '+ =gl s | s |7 s [ 9o |
(el o=)
TP I I I . | I I I I 5 =) s
Captie Lol Captie ol
RePad S Lo [ [
44! I I~ |~
fomPedgy Y LT T I —
initC Ik (TrainPursely iputse, 0] 3
iritClk [ Bde F Sanpde) } j }
Pelme are! T are Pulme mmis st moeher's %—/'/
abive Watiorsor e it ook gy g

EXTEST_PULSE am
EXTEST_ TRANInRecdions

TCK I

TAP state [Upda-DR] IDLE [ IDLE [ 1DLE [ IDLE | [ IDLE | 10LE | IDLE [==HOR [Cap-DR[SimMDR]Ext-DR]Upda-DR] = HOR [CaptOR]
P
bscan_ac_signa [ 1 rI z 3 [ s | s 91
Train, |4
TxPad | [ | | | [ | | ¥ d=1 +
pa - i - - aphte point) | |Captury. poin
I~ I~ T~ I~
[ | |

fremPad ]

bscan_ac_init_clkO (Train/Pulse) |

bzcan_ac_init_clkO [Extest/Sample) |' i!.
S ‘

Pulse and Train are
abbreviations for the
EXTTEST_PULSE and
EXTEST_TRAIN instructicns

I

Pulse resets test receiver's hysteresis memory
ac testsignal, OORTIO O OO DO OO O[] pulse or train

— Train/Pulse

Train/Pulse

J Extest Pulse 0
Run-Test/Idle —_D— D aQ >

AC Test Signal Extest_Train 1
(distributed to all AC drivers)

TCK —

ACMODE = EXTEST TRAIN | EXTEST PULSE;

ac signal = RTI & ACMODE;

bscan select = EXTEST decoded | INTEST decoded | EXTEST PULSE decoded |

EXTEST TRAIN decoded | EXTEST PRELOAD decoded;

ac_init clko
ac_init clkl

ac_init clk EXTEST | ac_init clk EXTEST TRAIN OR PULSE;
~ ac_init clkO;
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ac_init clk EXTEST = SDR & bscan select;
ac_init clk EXTEST TRAIN OR PULSE = (E1DR | E2DR) & ACMODE;

4. Input test receivers
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Update Point Capture Point
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(TAP State) X Update-xR | X Select-DR X Capture-DR | X
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Test Receiver Initialize Point ';r :
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»
Capture Level
{If Any)

Test Receiver Output
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TCK |5 5 5 N \ ; | 5 N
] J 7 it ; *, / \ 7 )
{ { { I { | { ] { {
4 4 i 4 ] 4 4 4
(TAP State}  Shift-DR X Exitl-DR Update-DR X Run-Test/dle XSeIecl-DR-ScanX Capture-DR
11 1 A
DC coupled - % AC coupled} 4
P "_"“‘-Aq s P ¥, A .
Driver Signal Data N -1 —& Data N —" Inverted Datﬂ 1 Data N —
Edge-Detection Initialize Point — .5 ,i *’.
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Oplional, Required for Observe-and-Conlrol Capabilly on Single-Ended Inpuls Only -

\
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Oplicnal, Required for Observe-and-Conlrel Capabilty on Single-EQEIed Inputs Onl',:f__d ..... -

Shift om\\fg,.r-"'ﬁ
rf“

Boundary
Regis!
el Shift In Capture Update
FF _. FF
ShiftOR I_;.. i r}
ClockDR “UpdateDR "
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Y
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___________
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5. Output drivers

output driver0 0O OO
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Mission
Data
Shift aut
R I
1 c U
p |—> . AC Mudq,f AC Test Signal
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ShiftDR e s
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{ Y Extest_Train 1 1 1
i D Q- i -
'.IRTI State AC Test Signal !
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R
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> >
Shiftin |
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it ' 1
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L 4 {
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S g Input Data Cell
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6. instruction
6.1 EXTEST PULSE
Pulse Width
et >
TCK aee vee —|
|‘\. "\‘ \ 1 ‘\‘ ‘\. 3
fj‘ f I!I :l‘ JF !l’l
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Capture Point

SRR
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6.2 EXTEST_TRAIN
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TCK
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BC_1 Cell

Figure 4-1. Generic BC_1 Cell

parallel_input

serial_output

serial_input B
shiftdr r >— |_ >—

updatedr

clockdr

8. tessent BC cell

ref: bsda_ref.pdf

8.1BC 1

Figure A-1. BC_1 Type Cell
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Input
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ClockDR

UpdateDR

8.2 BC_2

Parallel
Output

Mode
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Figure A-2. BC_2 Type Cell

Parallel
Input 0 Parallel
; Qutput
To Next Cell
From Last
Cell
ShiftDR
Mode23
ode UpdateDR
ClockDR
8.3BC2A
Figure A-3. BC_2_A Type Cell
Parallel Mode_3 E?'l:bal‘g
Input a Parallel
, Qutput
To Next Cell
From Last
Cell
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8.4 BC_2_A EXT

ShiftDR
UpdateDR
ClockDR
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Figure A-4. BC_2_A_EXT Type Cell

Parallel Mode_3 ;‘D Ph?d
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Input 0 Parallel
1 ¢ Output
To Next Cell
From Last
Cell
Mode 1
UpdateDR
n ClockDRE.
Intestl
8.5BC28B
Figure A-5. BC_2_B Type Cell
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UpdateDR

ClockDR

8.6 BC_3
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Figure A-6. BC_3 Type Cell

Parallel
Input 0 Parallel
1 Output
0
From Last —9 Mode
Cell
L To Next Cell
ShiftDR |7
ClockDR
8.7BC 4
Figure A-7. BC_4 Type Cell
Parallel Parallel
Input Output
From Last B To Next Cell
Cell
ShiftDR

ClockDR

8.8 BC 5
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Figure A-8. BC_5 Type Cell Shown with BC_1 Output Cell
To Next Cell BC 5
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|
|
|
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8.9 BC 7
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Figure A-9. BC_7 Type Cell Shown with BC_2_A Control Cell
To Next Cell
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Input ! o s : I~ To S},_-'stem
: e-) ‘Iq,J | L; Pin
I
: |
I l}l ) :
|
From | _I,1J 1 :
Last — |
Cell | b |
I I
| - B i
|
I
|
| b .
|
Parallel : o ;
Output < I |
| 1 | BC_7
Mode_2 | Combined
R el e Dl ' Input and
ShiffDR  ClockDR  UpdateDR Output Cell
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Figure A-10. BC_7_LOW Type Cell Shown with BC_2_A Control Cell

To Next Cell
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Figure A-11. BC_8 Type Cell with an Open-Collector L-Type Pad

Parallel .

Input < in
1l <O

To Next Cell

ShiftOR ClockDR UpdateDR Mode

Figure A-12. BC_B8 Type Cell with an Open-Collector H-Type Pad
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8.12BC 9

Figure A-13. BC_9 Type Cell
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8.13 BC_10

Figure A-14. BC_10 Type Cell

Parallel !_ |

Input I ¥ pin
1

: To Next Cell |

|

| |
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cel 7] |

D r) |

SRk
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9. tessent AC cell

ref: bsda_ref.pdf
9.1AC 1

Figure A-15. AC_1 Type Cell
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Figure A-16. AC_2 Type Cell

Parallel
Input Parallel

Output
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Cell
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UpdateDR
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9.3 AC_7

Figure A-17. AC_T7 Type Cell
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Figure A-18. AC_7_LOW Type Cell Shown with BC_2_A Control Cell
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Figure A-19. AC_8 Type Cell
To Next Cell

Parallel | '\I | e
Input ! o 1 o System
: | i) I W_ Pin
I
: |
' [
: |
From | . :
Last —+—8+ 'IJ |
Cell : I
| 0 :
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|
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'l | Input and
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9.6 AC 9

Figure A-20. AC_9 Type Cell
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Input pin
1
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-

Cell - |_>
= =

Moded ShitDR ClockDR UpdateDR AC Test AC  Mode5
Signal Mode




2026/04/16 00:00 22/39 BSCANO O

9.7 AC_10

Figure A-21. AC_10 Type Cell

Parallel )
Input pin

To Mext Cell
From Last —I— B
Cell ’
H ’— D
ShiftDR  ClockDR UpdateDR  5p Tast AC Mode5

Signal Mode

10. IEEE 1149.1 BSCAN BC cell

BC_1, input cell, control cell, capture misson input

BC 2, input cell, control cell, capture misson output

BC 4, Observe-only input cell without control

BC 7, BIDIO O data cell; capture UPD/PAD input/misson output

BC 8, BIDIO O data cell; capture PAD output

BC_9, self-monitor output cell; mode 4 capture PAD output, else capture mission input
BC_10, self-monitor output cell; capture PAD output only

10.1 BC_1

mode
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Table 11-3—Mode signal generation for the example cell in Figure 11-19

From

Precedence
1

Instruction (Condition) IMndelI

(Cell in excluded segment)

2

3

EXTEST
INTEST
(TMP controller Persistence on state)

ShiftDR

PRELOAD
SAMPLE

RUNBIST

CLAMP

CLAMP HOLD
CLAMP RELEASE
INIT SETUP CLAMP
INIT RUN

Nonboundary instruction

To next cell Mode1

L

O b e e e e e D (| b | e | (D

To

System »
Pin

10.2 BC 2

- O"'G)

DCA1 DC1

|

From last cell ClockBSR UpdateBSR

0
1

i 1D }—e—1D J_

Figure 11-19—Input cell that supports all instructions [BC_1]

» system
Logic
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Table 11-2—Mode signal generation for the example cells in Figure 11-15 and Figure 11-16

' Precedence Instruction (Condition) _|Mode2| |
1 Cell in excluded segment)
2 EXTEST

INTEST '

3 TMP controller Persistence on state)

4 PRELOAD

SAMPLE

RUNBIST

CLAMP

CLAMP HOLD

CLAMP RELEASE

INIT SETUP_CLAMP

INIT RUN

Nonboundary instruction

Mode2 ShiftDR To next cell
I Y A
From -IG'\"1 C To
system »——— (0 A M » system
pin H logic
1 _Q‘I i
0 1D |—-e—}1D
D>C1 >C1

1

From last cell ClockBSR UpdateBSR

Figure 11-15—Input cell with parallel output register [BC_2]

10.3 BC_3

OoooBC 30000
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ShiftDR Mode2
Y

From = C To

system » M 0 |——»system
pin ‘ _531 ] . logic
0 1D
NC1 |
1 ‘
[ Y

From last cell ClockBSR To next cell

Figure 11-16—Input cell without parallel output register [BC_3]

10.4 BC 4
ShiftDR
From To
system » —»-system
pin logic
G
0 1D

DC1
[ 1 [
From lastcell ClockBSR To next cell

Figure 11-18—Observe-only input cell without control [BC_4]

10.5 BC_5
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Table 11-6—Mode signal generation for the example cells
in Figure 11-31, Figure 11-35, Figure 11-37, and Figure 11-47

Precedence |[Instruction (Condition) Model|
1 (Cell in excluded segment) 0
2 EXTEST 1
INTEST 1
3 (TMP controller Persistence on state) 1
4 PRELOAD 0
SAMPLE 0
RUNBIST 1
CLAMP 1
CLAMP HOLD 1
CLAMP RELEASE 1
INIT SETUP CLAMP 1
INIT RUN 1
Nonboundary instruction 0
INTEST ShiftDR To next cell Mode1
A
N ___ TControl
Output | G1 |ce||
Enable 1 A~10 |
Input |
Pin | G1 | G1 | 1
| 0o k+o 1D |le—11D |
I —pC1 —DC1
I 1 1 |
f{ T 7T I
S — o —— A —— S — I
A System
T T - ———— ——— Output
G1] ) LEN Pin
Output ! A\ A 4“0 d | Vi
Data '
I ‘ _ﬁj 1 I
' 0 l4J{iD |l-e4]D _I_ '

|
: 1 pC1 pC1 | Output
_{i__ — | — | Cell
From last cell ClockBSR UpdateBSR

Figure 11-47—Boundary-scan register cells at a three-state pin where output control
is from a system pin [BC_5, control; BC_1| data]
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10.6 BC_7

Table 11-10—Mode signal generation for the example cells in Figure 11-38

Precedence

Instruction (Condition)

[ModeS| | Mode2 | Mode6

1
2

(Cell in excluded segment)
EXTEST
INTEST

0

0

3

(TMP controller Persistence on
state)

L=

— |

|_|o|_||_|

PRELOAD

SAMPLE

RUNBIST

CLAMP

CLAMP HOLD

CLAMP RELEASE

INIT SETUP CLAMP
INIT RUN

HIGHZ

Nonboundary instruction

=i e ===
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Mode5 ShiftDR Mode6 To Next Cell

A 4

[ F——— - = - - —- == — = | Control
Qutput |

Enable L 5 1 D_,\

I

I

|

| 1
!__________::'E___{f____'_‘_____ To System
[ - Pin

I
Output | ¢ |G1 | L EN ¢
Data l Vie+—»
)—Lf‘u"" 0 T \ b, T !
k ’
M 4 M TP | Combined

| Input and
g —e1 ] st | Output
0 1D |e1rH1D e | Cell

Data
‘ : o 0 T T T T T I .-““1
M /T T T l
I 1 I
e e e e | e — — — e e o e — — e — e — — — —
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Mode2 From ClockBSR UpdateBSR
Previous
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Figure 11-38—Boundary-scan register cells at a bidirectional pin—Example 2
[BC_2 control; BC_7 data]

10.7 BC_8

mode
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Table 11-12—Mode signal generation for the example cells in Figure 11-41 and Figure 11-42

Precedence | Instruction (Condition) | Mode7
1 (Cell in excluded segment)

EXTEST

(TMP controller Persistence on state)

PRELOAD

SAMPLE

RUNBIST

CLAMP

CLAMP HOLD

CLAMP RELEASE

INIT SETUP_CLAMP

INIT RUN

Nonboundary instruction

| 2

= N i e i = =Y e )

Mode7 ShiftDR To next cell
A
F_—_—_—_t - - - - — - - - — - = | System
| LIGT Self-Monitoring | Open-Drain
Output Cell Pin
Output | 1 |
Data | 0 | & o
Imk |
| 1D |e—[D |
| >C1 5C1 |
| s A |
Inpl.It ™ ST I ..ll"'"“‘l
Data _ _ | _ — _ — — — | — — — — | — — — N
A A
From last cell ClockBSR UpdateBSR

Figure 11-41—Boundary-scan register cell at an open-collector bidirectional pin [BC_8]

bc_2 control + bc_8
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Mode7 Shi:}DR To next cell
F 3
T - T - - - -~ 1Control
| ¢—1G1 | Cell
gutFl;lilt L 0 L M |
napie
P ‘ +[G1] |
| I
| D CA —DC
| 1 I
I r\£ . e I
T T T T T ———“——————————l System
—_————— —_—_——_——_—t—_—— - = ———— Output
| 4@ | EN Pin
Output I 0 1 § || | Voo
Data | I
: 1 EG1 J :Cumbined
0 B, [eD Input and
C1 C1
| N 7 ¢ §‘ | Qutput
| I\ ICell
Input | )\ | <1
Data o _— _ | — — — — — - — — —_——— ~
A
From last cell ClockBSR UpdateBSR

Figure 11-42—Boundary-scan register cells for use at a bidirectional pin

10.8 BC_9

where INTEST is not provided [BC_2, control; BC_8, data]

Table 11-8—Mode signal generation for the example cell in Figure 11-33

Precedence

Instruction (Condition)

Mode4 | |Model|

1

(Cell 1n excluded segment)

.v)

-

EXTEST
INTEST

3
4

SAMPLE

CLAMP

(TMP controller Persistence on state)
PRELOAD

RUNBIST

CLAMP HOLD
CLAMP RELEASE INIT SETUP CLAMP
INIT RUN
Nonboundary instruction

SR R NS IS S

O = e e e = DD D e = O
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Mode4 ShiftDR To next cell Mode1
A
From LLG_1J
Systefn M 0 —| >_‘_.§i;:1$tem
Logic G1 .J G1 .J J_ 1
0 0 1D |—e—1D
>C1 >C1

1 { 1
From lastcell ClockBSR UpdateBSR

Figure 11-33—Self-monitoring output cell that supports INTEST [BC_9]

10.9 BC_10

Table 11-7—Mode signal generation for the example cells
in Figure 11-32, Figure 11-34, and Figure 11-40

Precedence Instruction (Condition) Mode3
1 (Cell in excluded segment) 0

2 EXTEST

3 (TMP controller Persistence on state)

4 PRELOAD

SAMPLE

RUNBIST

CLAMP

CLAMP HOLD

CLAMP RELEASE INIT SETUP CLAMP

INIT RUN

Nonboundary instruction 0
NOTE—Mode3| is the same as Model except that the JNTEST instruction is

_ not supported.
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ShiftDR To next cell Mode3
A J A
From G1
System »——1° M 0
Logic

From last cell

6]

I

—0 1D —e—1D
>C1 >C1
— 1
A A
ClockBSR UpdateBSR

System
Output
Pin

Figure 11-34—Self-monitoring output cell that does not support INTEST [BC_10]

11. BSCAN AC cell

e AC SelX, 00D OAC/DCO DO O capture0 00 OO XOO O O O captured O O

e AC SelU, 000 DOAC/DCO OO O[] captured O O UPDO captured 0 00O OO OO OAC/DCO
good
e AC_1, input cell, control cell, capture misson input
e AC 2, input cell, control cell, capture misson output
e AC 7, BIDIO O data cell; capture UPD/PAD input/misson output
e AC 8, BIDIO O data cell; capture PAD output
e AC 9, self-monitor output cell; mode 4 capture PAD output, else capture mission input
e AC 10, self-monitor output cell; capture PAD output only

mode 1 mode 2 mode 3 mode 4 mode 5
EXTEST |1 0 1 1 1
PRELOAD |0 0 1 X 0
SAMPLE |0 0 1 0 0
INTEST |0 1 0 0 1
RUNBIST |X X 0 X 1
CLAMP |1 X 1 X 1
HIGHZ X X 0 X X
NOTES:
1. EXTEST inluce EXTEST, EXTEST _PLUSE, EXTEST TRAIN

11.1 AC_SelX
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Shift out

I

AC/DC Select

| c U

Shift in |—> |—>

ClockDR UpdateDR

11.2 AC_SelU

o

AC_SelX AC/DC
Selection Cell

Shift out

“ I

1 ®
N > >

Shift In |
ShiftDR UpdateDR

ClockDR

11.3 AC_1

AC/DC Select
o

AC_SelU AC/DC
Selection Cell
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Mission Input IEEE Std 1149.1 Data Cell BC_1 ssion
' Shift out :
1 C U Mode 5
e p p

Shiftin
ShiftDR UpdateDR

ClockDR

T — T— T— S —— T—— S—— |

men e ——————————

Mission
Output

'

™

1 c

| 3 . /
| Shift in | o
i ShiftDR = -

UpdateDR

ClockDR
oc AC Test Signal

11.4 AC_2
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i Mission Input I\l
0

IEEE Std 1149.1 Data Cell BC_2

Mission Output

1
Shift out

Mode 5

]

\ ShiftDR

ClockDR

-

Shift in

i UpdateDR
AC_2 Output Data Cell

Mission Cutput

Shift out
.
™\,
l..‘ U
—§ ]
.'n\ﬂxC Mode /' UpdateDR
\ AC Test Signal,

0

1

-

Shift in

ShiftDR

ClockDR

11.5 AC_7
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Output Control IEEE Std 1149.1 Control Cell BC_2 Mode 3
Output/Mission
* ’
Mode 1 Shift out
B c u LJ
D D
Shiftin _ |
ShiflDR UpdateDR
ClockDR
ouputDaE BIDI Data Cell AC_7 N
; : Pad
Mode 1 Dof}
- SN
Shift out i
c u /
D > ™, A I
shift in r N, ACModes
ShiftOR UpdateDR | | - :
ClockDR AC Test Signal
! E
Input Data '
2 ;
Mode 2

11.6 AC_8



2026/04/16 00:00 37/39 BSCANDO O
Output Control IEEE Std 1149.1 Control Cell BC_2 Mode 3
Output/Mission
Mode 1 Shift out
: I
1 C U kJ
D D
Shift in _ ‘ ‘
ShiflDR UpdateDR
ClockDR
BIDI Data Cell AC_8
Output Data I\
Fad

Mode 1

Shift out
c U
_ > >
Shift in |7 r
ShiftDR UpdaleDR
ClockDR

Input Data «———»

11.7 AC_9
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| . AC 9 Self-Monitoring Output Data Cell ’
Mission
""""""""" . 0] Output
o T e
Shift out pd 1
R |
! C u ‘.-"' Mode 5 :
P D '
Shiftin ’7 :
ShiftbR UpdateDR |
Mode 4 ClockDR
| AC Test Signal E
11.8 AC_10
AC_10 Self-Monitoring Output Data Cell
| —ill
Pad

i Mode5

12. BSCANO [J

12.1 SAMPLE

O sampled O capture pin input & outputd O 0 0 0O 0O O O input pin0 O O O O O O output pind PADO

goo
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12.2 PRELOAD

O00000OupdateDROODODODOODODOOOODOODOOO0ODOOOODODOOoutputPADOOODO
oo oouoouo

OOD0OO0OODOOOEXTESTO OO OPRELOADO OO OO OO O output PADO O
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