£

WO 2006/116257

£

PCT/US2006/015390

100

111
126 128 102

124 130
122 \\ -\ 132
140~ Memory P % 142 144
138 N ==

™~ : //,4/ 146

| instructidn Quéiie-
e 134

160 7

Sequencer

2-Way Superscalar

4-Way VLIW

106

/108

Siot 0

rd

| Execution Unit

Stail Controller

-

\

162

Contro}
Register

104

110

112

Load
Store
ALY

/

118

Execution Unit
Load
ALU

y

Execution Unit
Mul
MAC

Slot2 "

ALU
L J
CR

Execution Unit
S
ALU

114

Slot3™

A\

- d
CR

BUS

e

Unified
Register
File 0

Unified
Register
File 1 A

Nilkg

Unified
Register

File2 A4

Unified
Register
File 3 .

Unified
Register

File 4 41

[P

116

Unified
Register
File 5

General
Register

/148
7

AN

A

L~
4—)1

[

BUS

168

FIG. 1

\

120
|/

- 150

r 152

154

156



WO 2006/116257 PCT/US2006/015390

2/11

- 200

206 \ / 202
\ ontrol Register // 208

210 /;
P
212 {//
216 ///
218 _—

220

FIG. 2



PCT/US2006/015390

WO 2006/116257

3/11

€ "ol

1748
MITA
- 38%0eg ooed =joed 19oed
uoponiisuy | uomongsuy | uomonysey | uoponssy)

9¢ce \ yee \Nmm \ o.ﬁ\

MITA

8i¢

ioed
uononysyy

Joped
uofonysu)

1e%084
uoangsu)

N
eoed

uofjonsu

wn_‘\ 9z¢e \ yze \ Nmm\

9le . FLE /N_.n /8» 80¢ /ocn /Sm /«8 /
jonoed joyoed jaoed ed 1eoed 1axoed 1oed jeoed
uogonasuy uononasuy uoponysuy) uoponysuy uogonssuy uofonnsy| uoponysug uofjonsisu|
MITA 8P Aisp

00€



S €

WO 2006/116257 PCT/US2006/015390

4/11

400
Receive a program having a plurality of [
very wide VLIW instructions :

LA EPAIN O KT A R ORI Y
I RTT IS 2 X A AL X794

402

404
Create a first program thread from the first

portion of the program
T A s

B PO R ORI
L P sty el YRR

y

406

Write data to a thread linking register to indicate s 408

that the first program thread is execution linked to [

FIG. 4



- PCT/US2006/015390

g "Old
ves 285 08§ 8l 9IS  ¥IS

099 89S 989 14°4] ¢SS 089S
\ 969 N.vmm \ c6S \ 065 %

885 \ 985 \

[AA] 0lS 895 995 L] \ [4:1]

5/11

WO 2006/116257

soeq MEF_. omy, auo ssaooy ! 050 omzy
S :ow:owxm\ e \ uognosxz f| b4 1e1s160 poded .
weg | eomy | ome |/ eup '|[sssoy '| apoosg | )
S uopnoaxg § uopnoex3 J|/ uopnoaxa f P ersiBe \ ooz
yoeg /| eawy om. If eug /I ssavoy ! 00000, Iy ano)
Spm | uvopnooxs /| vopnoexa | uognosxa fled P o) /
woeg || aamy | omL | aup ssacoy apos ! omi
ewm | vonmosxg | uommoexgy | uopnoexy (eiJeistBey| PO ;
soeg oouy) omy euQ 88800y op00s ‘ omy
| SWmM | uogmooxg | uognom | wopnoaxa ey ey °POod ou /
\ Soegq \ LU TR \ OM] \ aup S5800Y apoosg ouoy .Vom
, SIUAA .:o.aaoxw ‘Pcomusooxm :co_«sowxw ‘w__n_ 1915160y , any) / .
\\ soeg \ oauyl oMy suQp $5800Y s o) | \ C0G
swm |/ uognoska [ uopnoexay/ { uopmoxa [ap sersBay| PO°0 | e

H\ s | \ ozs | [Jus | [ows | me /7

8vs avs vvs s ovs 8¢S
9€g ves ces 0€s 8¢5 92s



WO 2006/116257 PCT/US2006/015390

6/11

| 600
[ Read a oontrol reglster J.]/

Detecting thata first program thread is |
execution Ilnked to a sacond rok ram threacl :

Sefling a first program counter 10 a first

instructlon of the first program thread i
B R L R R T LI TR,

etting a second program counter to a first

insfruction of the second program thread
O R T B T T A et o N s T 608

VLExecute the ﬁrst program thraad

614
Instruct the second program thread to} .

erat;on lnstrucﬂon

618

Instruct the second program
o resume normal execution

instruct the first program thread to
perf ma no operation instmctlon o

626

Instruct the first program thread to
resume normal execuﬁon

o e L o et o o e




WO 2006/116257 PCT/US2006/015390

711

> 720
Vaa 730 .
Display Input Device 7

722
Display | | Memory
C;lroller N 732
726
Speaker
CODEC
rj ngrelelss
ontroller
Microphone | ] r \\
7 740
738 / /

734 / 724 /

Powear
Supply

FIG. 7



WO 2006/116257

8/11

PCT/US2006/015390

>820
880
832 Power /
— / 828 Suery
Display/ 840
822 \ Touchscreen / y 830 Y 824 / 842
Z
836 \ D:&I;y / Colr‘:t?sller gﬁ:
Controlisr Digital
844
838 GucHsGreen Baseband / 84
>dw Controller_] Processor ) 846 , g4g
Port Amplifie NTSC (DSP) __-/
54\ : wé«? — sme || &
= cMos
Stereo 834 Camera
856 Speaker ‘} / 852 872
Stergo
860 Speaker 826 X
Microphone } Microphone | | Analo g
7 Seee || Baseband
CODEC Processor e -
864 Transcelver Switch
858 / / \ \
870

862 / 850 / Stereo

Headphones

/

866

FIG. 8

874
. 878

\ 868

Ol
Headset
With

876



. L3

‘WO 2006/116257 PCT/US2006/015390

9/11
>900
/ 908 910 938
Display Keypad 7
902 906 \ 934
\ CDlsplTy - —[ﬁh__l\ \
ontroller h
LED
o . 918
926 DSP Transcelver
\ WANMAG] 932
Speater Amplfier Processor |\
Volce N
: 930
CODEC | Bluetooth
Mono l__W Controller
Headset with \k
Microphone — 936
SB
/ lI;‘ort
928

/ /
/
e / / 940

922 904 Power
Supply

942

FIG. 9



WO 2006/116257

1006
1002 \\

10/11

/ 1010

1008 \-1

Display

N

; 1012
Keypad

PCT/US2006/015390

>1000

1048

J— -

\

Display
Controlier

Touchscreen
Controller

—

1022 ;
IrDA

1024 ;
Camera

Flash

el

Y.

1014
¢ 1016
¢ 1018
v 1020

DSP v 1042
1030 \ 1028 E 802.11
|| Controller
Sterso reo v 1046
Speaker Amplifier Blustooth / :
1034 r—l Controller
Stereo |
Audlo Us
Microphone M;Lcr::;l?i:?e | COPEC ] Cogtsr?ﬂer \ PorBt
Stereo fereo ] SmertCard | [ 10;)\
Speaker - Amplifier MMC SD
/ ; Z 7 N 1054 1052
1038 /
1032 1004
1
036 1026 Slereo Power
Headphones Supply

1056



WO 2006/116257 PCT/US2006/015390

1111

>1100
1108 1110

\ /1112
, Display M‘j;s:w 4
1118 \ Controller / 1114
1120\\\47
s';‘:a“& . Amplifier
. DSP
1122
\\\;, 1128
Microphone Audio /
Input CODEC H
uss
1124 i
\\\L, ] || smartCard
Stereo ) MMC SD
input / A :
1116/ 1104/ \ 1130
Stereo
Headphones

Power
\ Supply

1126

1132

FIG. 11



