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WRCK, SelectWIR, ShiftWR, CaptureWR, UpdateWR



Return
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Parent Core

WRCK, ShiftWR, CaptureWR, UpdateWR, SelectWIR



(Receiveto parent)

A

Return

WBR

WS

WBYPASS

r i hi opcode

H_ Enable

(WRSTN to child)

4 Receive

WRSTN
UpdateWR (H_Enable from parent)
ShiftWR
SelectWIR

(WSO from child) (Return from child) CaptureWR
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Return

7 WBR

Action

HR
00
10
01
11

WBYPASS

Normal operation
Enable Child
Return to parent
Enable Child, and
remain enabled

for SdlectWIR =1

v
H_ Enable

Receive UpdateWR

ShiftWR

CaptureWR WRSTN

SelectWIR



Parent and Child SIL’s sharethe WRCK,
WS, ShiftWR, CaptureWR, UpdateWR, PARENT SIL
and SelectWIR signals

WS WS
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WRSTN

H_Enable Receive

Return

> ~ ~ ~

ShiftWR, CaptureWR, UpdateWR, SelectWIR

q |

CHILD SL

WRSTN

ShiftWR, CaptureWR, UpdateWR, SelectWIR



Normal operation; Parent SIL isactive

WRSTN = 0). SelectWIR selects only the
Par ent

and Child SIL isinactive (sinceits PARENT SIL

WSI
2 Hn
H_Enable Receive | | | WRSTN =1
Return i i |
p’ — ~ J
ShiftWR, CaptureWR, UpdateWR, SelectWIR
J L
CHILD SIL | L
| | | WRSTN =0

- _/

ShiftWR, CapturéeWR, UpdateWR, SelectWIR




Normal operation; Parent SIL isactive
and Child SIL isinactive (sinceits
WRSTN = 0). OPCODE selects the specific
wrapper register (e.g. WBR) in the Parent

PARENT SL

WSl

WRSTN =1

H_Enable Receive
> - ~

ShiftWR, CaptureWR, UpdateWR, SelectWIR

Return
_J

q |

CHILD SL

WRSTN =0

— /)

~
ShiftWR, CaptureWR, UpdateWR, SelectWIR



Hierarchical operation; The H-bit isset in

(sinceitsWRSTN =H Enable=1).
SelectWIR selects Child SIL only.

the Parent’s WIR: The Parent SIL becomes
inactive and the Child SIL becomes enabled

PARENT SL

Return

[} [} [}
) 1 1 1

H_Enable Receive | | | WRSTN =1
[} [} [}

> ~ ~ -~

d L

CHILD SL

_/

ShiftWR, CaptureWR, UpdateWR, SelectWIR

WRSTN =1

ShiftWR, CapturéeWR, UpdateWR, SelectWIR



Hierarchical operation; The H-bit isset in the
Parent’sWIR: The Parent SIL becomes
inactive and the Child SIL becomes enabled
(sinceitsWRSTN =H Enable=1). OPCODE
selects the specific wrapper register (e.g.
WBR) in the Child.

PARENT SL

Return

H_Enable Receive = WRSTN =1

_J

> ~ ~"

CHILD SL

- _/

ShiftWR, CaptureWR, UpdateWR, SelectWIR

WRSTN =1

ShiftWR, CaptureWR, UpdateWR, SelectWIR



Hierarchical operation — Child isreturning
control to Parent: Child’s POP _Out is set
which causes the Parent’s PUSH to become
0. This enables the Parent and Disables the
Child. Parent isfreeto respond to
SelectWIR and the other WIP controls.

PARENT SL

WS

CHILD SL

Return

H_Enable

WRSTN =1

| |

X 1 1
Receive | | I

| |

q |

- _/
YT

ShiftWR, CaptureWR, UpdateWR, SelectWIR

WRSTN =0

ShiftWR, CaptureWR, UpdateWR, SelectWIR

A — Child: Shift and Updatethe WIR to set the R
bit; Thiscauses Return to become asserted.

B — Parent: When Receive becomes asserted,
immediately deassert H_Enable.

C — Parent: On first rising-edge of WRCK, H bit
becomes reset.

D — Child: On first falling-edge of WRCK, R bit
becomes reset.

This completesthe handshake




Hierarchical operation — Child hasreturned
control to Parent: Child’s PARENT SIL

] ]
i |
H_Enable Receive | i [ WRSTN = 1
]

» - J

Return

ShiftWR, CaptureWR, UpdateWR, SelectWIR

q |

CHILD SIL i i I
! ! WRSTN =0
- J
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ShiftWR, CapturéeWR, UpdateWR, SelectWIR




Serial In

ShiftWR

WIR Serial

@

CaptureWR

ShiftWR

Any data

@

CaptureWR

Any data ﬂ ; |

D Q J—»

stage I WIR Update stage

WRCK

ShiftWR
Capturew:D_‘—}

0
D
° I
1 N N

WRCK [ 1

o D
WRSTN I

H_bit becomes reset when either WRSTN = 0,

UpdateWR  ——
SelectWIR -

or if Receive=1.

POP_Out becomesreset on thefalling-edge of
WRCK (i.e. POP_Out remains set for only a
single WRCK cycle.
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\ Quiet period before
SelectWIR | changing SelectWIR
1
ShiftWR i
Il
/l
UpdateWR //
I
1
|
H-bit (in Parent) A
H_Enable (from Parent) =—Jp» WRSTN (to Child)

R-bit (in Child)

Return (from Child) —— Recdive (to Parent)

PARENT isactive CHILD isactive PARENT isactive
<4------=--- P - —m e m e e — - - >E---------

Shift WIR and set the H bit Shift WIR to select WR Shift WIR to set the R bit Reset the H bit, Shift WIR
Shift the WR



