112

126 102 100

124 130
122 132
Verho /

138 P
\\ 146
136 N Inktrdctidn Guetie 1

EEREEA.
BUS 108
‘ i \ 148
106  Siot0 /118 120
Sequencer Execution Unit v Y,
L.oad Unified
2-Way Superscalar Store Dilg > Register File 0 >
4-Way VLIW ALU
\ - - 150
:\ \ AN M | Unified ///
104 Register File 1
Execution Unit / 152
Load ] > P
Slot 1 ALU Unified |1
A i Register File 2
Power
Control BUS BUS + 154
System ‘ // _ /
110 Execution Unit Unified L]
I - NN Mul Register Flle 3
N MAC
/ s ALU ] —p b 156
J
160 é
R Unified ///
Register File 4
A
112 Execution Unit
M M S
N Unified
Slot3 | AIJU hilg D¢ Register File 5 )
114 R \\ ‘
General
116 Register 1 58

FIG. 1



2/12

09¢

N x w— H— " vie 10)09)ap 9)e)s
uid nduy Jomod mo | | S0Inossy
on SINPON SIEIS [eoo7 |~ ¥9Z
88¢ \ 292 peaiy | weiboid
[A:14 8s¢
uld
clec
\ on L 1010818p 9jE1S
98¢ nduj Jomod mo | | s2Inosay
414 SINPOR SEIS 8207 [~ 967
rA peasyy weibosyg
82INnosay vz 0sz
[edqols cow_\sm . 012
lojoe}9)
8l .~ d ¢le induj l_um_swo% zwwwm || Sdinosay
0.c ’ \ BITPOR STEIS [eo07 [T~ 8¥Z
peany| weiboly
83.N0SSY ynoxo uonosyeg| OV
nd IndJl ! a
[eqoio g || NS "l Jomod mor [eqol9 9ge Zve
80¢
9.2 Py —— lojos)ep ayels
89¢ ’ nduj Jomod mo |} S0dnossy
SINPOW 51815 =ele B N 144
801N0s$3BY 8z pealyt weiboig
1eqo|n :nw_\sw 207 | 92z 7oz
99¢ vie L 90¢ 10)08)9p SlElS
912 nduy 1emod mo] || Somosey
SNPON 9185 {eoo] T~ rd>rd
0z peaiyt weborg
o160 0ze 9ce
v uoposleq 02
L Iopdiep ajels
08¢ \ ndu Jamod moq || eounosay
\ SINpolN &M«m 007 T~ 22
pesiy ] weibold
cee
8i¢

002

[Ai74



3/12

300
When device enters standby mode, do /

y

302
.| Receive a state signal from each /

program thread state module

304

Each
state signal

indicate sleep
mode?

310

tl‘urn off power to selected system resources

y 312

Turn off power to global resources

314

interrupt
received for
any program

Maintain power
off conditions

thread?

316
Y 318
Turn power on }/
306
N End standby?
308




4/12

' 400
When device enters standby mode, do /

» Receive signal from each program thread state module

404

All
threads to be in sleep mode
concurrently?

410
Determine lowest number of cycles that any /
program thread will remain in sleep mode

412

Lowest number
> threshold?

414

Turn off power to selected system resources ,

y 416
Tumn off power to global resources /

y

418
Store the lowest number of /

clock cycles in a register

A

420
,| Decrement a clock counter starting at /
lowest number of clock cycles

422

Maintain power
off conditions

Zero plus N
reached?

_— 426
Turn power on

424

N
End standby?

<

FIG. 4 Y 408

End



5/12

500
502 516
510
Digital Signal Computer lnppt
Processor Computer Device
Readable
Medium \
JTAG JTAG | \ 506
Interface Interface Processor
\ 504 518
512 508
>14 Display Device
534 536
538 \_ P> 540 ~_

N

542 ~ 544 - s\ 520

546 L—ﬁ 548 ~__
. ™ 522

550 552~ . \\ e
\
\

554 1556 1 §
526

558 1560 . \\ e
\\ 530
562/ / \ \ 568 -

964 566

™ 532

FIG. 5



6/12

600

Place electronic device that incorporates a
multithreaded DSP into a standby mode

y 602

Monitor an output from a global low power detection circuit within the DSP

4 604
Monitor a state signal from each program thread of the DSP ’/

4 606
Determine how often a global power off signal is /
output by the global lower power detection circuit

y

Determine how often the state signal for each / 608

program thread indicates that the associated
program thread is in a sleep mode

4 610

Determine a percentage of total test time
that the global power off signal is output

614

612

Indicate a successful
test result

Percentage
> threshold?

618

Indicate a test failure

620

Percentage
=Zero?

622 \ Determine a percentage of total test time that the
state signal for each program thread indicates that
the associated program thread is in the sleep mode

624

for any program thread =

626 \
Indicate that program thread is not sleeping

628 y
Indicate that program thread should be modified

End . _
616 FIG. 6




M2

L Old

¥8. 28. 082 841 9. vl
clL 04L 89.L 992 ww\.
09, 8G. 96.
\ 961 \ 6. \ c6. \ 061 \ 881 \ 98.L
l T T T 7 1
doeg ECIUTR om| aup SSa00Y oosg wwezy
SIAA uoinosxy | uonnoexy /| [ uonnosxg [ ‘_Emummm\ P auoy
soeg ! NI ! om| ! aup ! SS900Y ! 20095 ! N
S uopnaexy | uonnoexy fI/ uognoaxg | #ii4 Jeisiboy poseq arozy
sjoeg [ a1y / om|. / auQ / ssaooy / o005 [ amojy
SIM uopnosxz /1 uopnoex3y fi uopnosxg /ey Lmum_mmm\ po28Q )
weg | semy || omg ! sup | sssooy | . ! -—
STy uonnasxg | uognoexy | uognoexgy o)1 1aysiBay po3sq sz
Joeg sayy omj aup SSQ00Y oposs, omy
alM \co_uzomxm \:om:omxm \:ozzuwxm ol1-f 19)s16ay , poveQ ooz
I
yoeg Sa1y | om] aup SS90y 3000 ooy
SPIAN ~:ou:umxm_ \coz:omxw :oa:omxm m__ 4 Je1siBoy pooag sy
/
Jjoeg ey} omj sup SS830Yy 008, asz)
SUM coa:omxw co_w:umxm coazumxm 314 ._w«m_mwm epoasg aioz)
!
vcL \ NNN\ 0cL \ w_k o_.n\ .E.\.\
8v. oL 147 vl ov.L wm\.
9L veL (494 0¢L

clL
73
80L
90L
voL
c0L

004



8/12

>820
/ 828 830 842
Display Input Device

Memory
Display [ | ‘—-\___*}\
Controller

/ 832

822

826

836 \ DSP
Speaker
CODEC
— | Wireless
Controller
Microphone
/ B 840
838 / /
834 / 824 / bowar
Supply
\ 844

FIG. 8



9/12

}920

980
932 Power
— / 928 Supply
Display/
922 \ Toucﬁg;}éen // 930 / 924 / 940 942
/ 4 /
936 / USB UsSB
Dispiay Controller Port
Controller Digita[ 944
938 Touchscreen Baseband
\ Processor 946
Video Video | [PAL/SECAM/ (DSP) 948
954 Port Amplifier| [NTSC Encoder 7
CCD,
CMOS
= 934 Camera
056 Speaker 952 972
Stereo Audic 926 NT7
960 Speaker Amplifier /
Microph Microphone | | '
icrophone Amplifier Analog
— Sereo | | Baseband
CODEC Processor
M Radio RF RF
964 / Tuner | Transceiver Switch
998 / / \\ \ 970
962" 950 / Heatphones 968
/ 974
M
966 L Head:ergl\lith
Microphone
976
978

FIG. 9



10/12

>1000

/ 1008 1010 1038 .
Display Keypad 7
1002 1006 \ 1034
Display Flash /
Controller . 1012
0
> e
LED
1018
DSP R
1026 \ Transceiver
Mono WLAN MAG 1032
Speaker Amplifier Volce gfs::;rg
1030
COpEC ~— Bluetooth
Mono Controller
Headset with
Microphone 1 1036
7 =
1028 / / /
1024 / / 1040
1022 1004 Power
Supply
1042

FIG. 10



1102‘\\L47

11/12

/ 1110

>1100

1122;
IrDA

1124;
Camera

1130

Stereo
Speaker

1134;
Microphone

Stereo

Speaker

1138

1132

1148

FIG. 11

1112 A
1108 Display 7
1106\\\\ Keypad 1144
Display 1114 ;;7
Gontroller
Touchscreen
Controller ROM 111 8
DSP 1142
11 28 802,11
& Controller
Stereo 11 46
Amplifier
| | Bluetooth
Controller
Stereo
Wi h Audio -~
Ampiier [ CODEC 1 Contrcter Pon
' L
| amptr |1 A{ e o 1150\ 1152
/ '// 1154
//// 1104
1136
1 1 26 Stereo Power
Headphones Supply
1140
1156



1202

1218

1220\\\

Mono

12/12

1208\\\

Z>1200

/// 1210

Speaker

1222 \

Microphone

Input

1206 \l Display I Keypad l
Display Flash
Controller Memory
Amplifier
DSP
Audio
CODEC
Smart Card
MMC 8D

/

1204

Stereo
Headphones

/

FIG. 12

\

Power
Supply

1232

1212

1214

1228

usB
Port

1230



