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Each boundary-scan cell can:

0O Capture data on its parallel input Pl

0O Update data onto its parallel output PO

0O Serially scan data from SO to its neighbour’'s S|
0O Behave transparently: Pl passes to PO

O Note: all digital logic is contained inside the
boundary-scan register




Using The Boundary-Scan Path
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What The Tester Sees




Basic Boundary-Scan Cell (BC 1)

Scan Out = 0, Functional mode
(SO) Mode - 1, Test mode
A (for BC_1)
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1149.1 Chip Architecture
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TRST" (optional)



Mandatory Instructions and Reset Modes

Boundary-Scan Register

Instruction | Target (Active) | Code

Register
Extest Boundary Scan | Formerly All-Os
Bypass Bypass All-1s
Sample Boundary Scan | Undefined
Preload Boundary Scan | Undefined
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Identificaticn Register

instruction Register
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TCK

TRST" (opticnal)

IR>2
Reset:

TMS=1,5xTCK




Target Register Modes

Boundary-Scan Register

TRST" (optional)



Instruction Register

DR select and control signals routed to selected target register

S R R 5

Decode Logic

Hold register ‘
(Holds current instruction)

Higher order bits: 8.3

current instruction, status bits, informal ident,
results of a power-up self test, ....




Extest Instruction

Boundary-Scan Register

QU Boundary-scan register
- selected
: N\anyoigaicnp .~ | [ QUsed to apply patterns to
. R the interconnect
o ‘ .i__:' ——Jdl ™ structures on the board
Identfication Register }J— U Boundary-scan cells
, ibirica Nititer _ have permission to write
0 T to their outputs (device
™S e CiiEE e .
pr ol ,A-T_f'i_ in test mode)
e

TRST" (optional)



Bypass Instruction

Boundary-Scan Register _

UBypass register selected
U Used to allow quick
passage through this
device to another device
oI o connected in the chain
TMS =
TCK i

TRST" (optional)




s |

TCK

Sample and Preload Instruction

Boundary-Scan Register

S
o R

Instruction Register
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IControlier
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Identification Register P'J— .

TRST" (optional)

U Boundary scan register
selected

QUsed to Preload known
values in the boundary
scan cells.

UAlso used to Sample
(Capture) mission-mode
signals into the
boundary-scan cells

O Device in functional
mode, not test mode



TAP Controller
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16-state FSM
TAP Controller
(Moore machine)

ClockDR
ShiftDR
UpdateDR

Reset*
Select

ClockIR
ShiftiR
UpdatelR
Enable






Faults on a 4-Net Interconnect

Wired-OR Short
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