a2 United States Patent

Whetsel

US009411011B2

US 9,411,011 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(62)

(60)

(1)

TEST MESSAGING DEMODULATE AND
MODULATE ON SEPARATE POWER PADS

Applicant: Texas Instruments Incorporated,
Dallas, TX (US)

Inventor: Lee D. Whetsel, Parker, TX (US)

Assignee: Texas Instruments Incorporated,
Dallas, TX (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

Appl. No.: 14/599,849

Filed: Jan. 19, 2015

Prior Publication Data
US 2015/0130485 Al May 14, 2015

Related U.S. Application Data

Division of application No. 13/941,844, filed on Jul.
15, 2013, now Pat. No. 8,972,809, which is a division
of'application No. 12/955,513, filed on Nov. 29, 2010,
now abandoned, which is a division of application No.
12/434312, filed on May 1, 2009, now Pat. No.
7,863,919, which is a division of application No.
11/854,327, filed on Sep. 12, 2007, now Pat. No.
7,546,501.

Provisional application No. 60/825,476, filed on Sep.
13, 2006, provisional application No. 60/825,481,
filed on Sep. 13, 2006, provisional application No.
60/825,488, filed on Sep. 13, 2006.

(52) US.CL
CPC

GOIR 31/2851 (2013.01); GOIR 31/2884
(2013.01); GOIR 31/31917 (2013.01); GOIR
31731919 (2013.01)

(58) Field of Classification Search
CPC GO1R 31/2851; GOIR 31/2884; GOIR
31/31917; GOIR 31/31919
USPC 714/724;324/762

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,727,025 A *  3/1998 Maryanka .................... 375/257

5994915 A * 11/1999 Farnworth et al. . 324/750.16

6,948,098 B2* 9/2005 Pillayetal. ..o 714/34

7,010,050 B2* 3/2006 Maryanka ... .. 375/261

8,028,208 B2* 9/2011 Moore ........ .. 714/724

2005/0138499 Al* 6/2005 Pileggietal. ................. 714/724
OTHER PUBLICATIONS

Weize Xu; Friedman, E.G., “On-chip test circuit for measuring sub-
strate and line-to-line coupling noise,” Solid-State Circuits, IEEE
Journal of, vol. 41, No. 2, pp. 474,482, Feb. 2006.*

* cited by examiner

Primary Examiner — Cynthia Britt

(74) Attorney, Agent, or Firm — Lawrence J. Bassuk; Frank
D. Cimino

(57) ABSTRACT

The present disclosure describes a novel method and appara-
tus for using a device’s power and ground terminals as a test
and/or debug interface for the device. According to the
present disclosure, messages are modulated over DC voltages
applied to the power terminals of a device to input test/debug
messages to the device and output test/debug messages from
the device. The present disclosure advantageously allows a
device to be tested and/or debugged without the device having

Int. CI. . . .
any shared or dedicated test or debug interface terminals.
GOIR 3128 (2006.01) Y s
GOIR 31/319 (2006.01) 3 Claims, 29 Drawing Sheets
1002 1004
TESTER/DEBUGGER TID INPUT MESSAGE DEVICE
610 [ ———--T——-— - 312
\ LEAD 1 POWER PAD 1 TD
606 it sl FILTER CIRCUITRY
1005 1010 ™
MODULATION N
DEMODULATION |~308 322
CIRCUITRY
310
T/D CONTROLLER AND
TID MESSAGING AND
T/D OUTPUT MESSAGE CONTROL CIRCUITRY
608 FUNCTION
710 it 412 | CIRCUTRY
\
706 it LEAD2 POWER sz/ i FILTER
1008 1012 418~
DEMODULATION
MoDULATION |~ 408
CIRCUITRY 322
310 )
T/D CONTROLLER AND
TID MESSAGING AND ™
CONTROL CIRCUITRY CIRCUITRY
608
GROUND T
1008 1014




