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New High-performance, Low-power DSP Core : Hi-Perion Series
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Abstract

We have developed a new high-performance, low-power, 16-bit fixed point DSP core Hi-
Perionlfor such digital signal processing as speech CODEC used in the digital base band of
cellular phones. The maximum operating speed of Hi-Perion is 100 MHz. This device can also
operate using a power supply of only 1.8 V, and consumes 70 percent less power than our
existing products. Consequently, Hi-Perion enables the complex high-speed speech CODEC
processing required in PDC and CDMA which are essential technologies for the next generation
of mobile communicationsUat significantly reduced power consumption.

O This paper describes the architecture of the 16-bit fixed point DSP core and the environment
required to develop systems that use a DSP core.

goo000000000o0a0

19880 0000000000000 ]
goooboOooOooOoooooon

0000O00ob0O0O0o0oO0ooooon

ooooooLwsiooooooooon

oa

FUJITSU.49, 6, pp.459-464 (11,1998) 459



II:II:IEII:II:IEII:II:IEIDSPDEIDHi-PerionDDEID I

oooooon

gbooooooobobooboooboobobooboooo
goooboooboobooowsiobooboooboogoo
gboboobooboobooobooobooooooooLwsibog
goooooooboboooooboobobouooooo
gbooooooobobooboooboobobooboooo
gbooooooobobooboooboobobooboooo
gooobooobooboobogoowLsioobooboobogoo
gbooooz20030o0ooooooon
oooobooboboboobobooobobuoobooDbse
gbooooooobobooboooboobobooboooo
000000000000 O0O0H-Periond 00000
ogoooooooboboboooo

Hi-Perion

e [ Hi-PerionO O O

OHi-Perion0 00 000D0O0-100000DSPOODOO
goobdeboooboboooon
01mooooood
OHi-Perion0 00 000D00ODOOOODOOOOODO
U2000gooboooon

00000000 mMmINTODDODDODOODMADDOOOO
gbooooboboobobobomobooobobg
00000000 bOo0mooobooooboooo
gooboooobgo

O3 ooooood
gooooobbbbbooooooooouooobbobbo

[ ]

: {0000000 :

T |O0ooooaod LCO E

: LC1 : 1100

: IR1 DEC1 :

:| oDoooo ! | ooooo
: l[Dooooog IR2 DEC2 RPC :

: | DRF | | MODE | |RF><:2|<_l ] :

: T T . i ARAM DO
: x v v ¥ Y i hooooooo
. yoro Xood SPO g . 0

: Y1 X10 DMACOL] o |:

: X20 DMAC1[] g :

: X30 DMAC2[] o [ BRAM O

: x40 DMAC3 0 |[= pooooooo
: o [ O

: X50 o |:

: X600 5 |

: all MD : ooooo
. | | : | oooooog
E l ——T———~— .

: oooq BPO oooooo :

: B 000o0o0oonq :

: [ :

. : | 0Dooood
: oooo x

: Yooooooo :

: B-bus

: - [I00OODD -4 :

: ¥ :
i 000000000 : R
:i|lAar ] A J[BL [ BOJ[c2[ci]co] [D2]D1] DO ] :
Sl 000000000 |t

: e — ! ! :

: ooog oooo [ sFT :
: 5o a1 ALU 0ooooo :

: ! l I SETV :

: | ooooog | :

: y :

: -

O-10Hi-PerionD OO0 OO
Fig.1-Hi-Perion block diagram.
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MOVO AQ,(x0++1),AL(X4++1) ;10

ABSO A0 ;1 AO=IC(i)IO
dold loop_end,RPCO
---------- E------E--------------.---.-------_.._
MULO CX,A0,B10 ;1 CX=IC()*G_potd
MRDO CX,A1,B0 0 ;1 CX=CX-G(i)*C_optO
[BRLED nextD 21
MovO BX,AXO ;1 C_opt,G_opt updatel]
MovO DO,RPCO ;1 keep IndexO
next:(l MOVO  AO,(x0++1),A1,{X4++1) ;1 next]
loop_end: ABSO A0 ;1 AO=IC(i)IO
g D8n cycle

0000000000 Hi-PerionD O

MOVO AO,(x0++1),A1(X4++1) ;10
ABSO A0 ;1 AO=IC(i)IO
do0d loop_end,RPCO
—————————— E—--—--B—-——--—---------------_--._.._
MULO CX,A0,B10 ;1 CX=IC(i)*G_potO
MRDO CX,A1,B00 ;1 CX=CX-G(i)*C_optd
0J 0 ]
MVLEO BX,AXO :1 C_opt,G_opt update[f
MVLELO DO,RPCLO ;1 keep IndexO
next:0 MOVO AO,(x0++1),AL,[X4++1) ;1 nextd
loop_end: ABsSO A0 ;1 AO=IC(i)ID
g %n cycle

OaO0MvealOOOOOOOOO

gooooooogo

00000 Hi-Periond O

MOovO BO0,1600 MOvDO BO0,1600
MovO B1,10 MOvO B1,10
0 0 [DoO  loop end,RPCH
---------- L LR L R TR R R L L L R bl
loop: MovO RPC,BOO ;1 RPC=B0 ;1*110 MOvVO RPC2,B00 ;1 RPC2=B0 ;1*110
MOVO  AO,(X1++1),AL[(X4++1)  ;1*110 MOVO AO,(X1++1) AL[(X4++1) 11*110
REPO RPCO ;1¥11 [REP20_RPC20O 1¥11
MSMO  AO,(X1++1),A1[(X4++1)  ;(N-K)*110 MSMO  AO,(X1++1),A1[(X4++1) :(N-K)*11C
SuB BO0,B1O ;1 B0=B0-1 ;1*110 SuB BO0,B10 ;1 BO=B0-1 ;1*110
SUBO X4,BO0 :1*110 0 SUBO  X4,B00 ;1*110
MOVO  X1,X20 ;1%110 0 MOVO X1,X20 ;1*110
MOVO (X0++1),CXO ;1*110 loop_end: MOVO (X0++1),CX ;1*11
[3PcoO loop 3102 mmmemeeee ----mmmmmmmm oo
---------- G- mmmmom s o
O 0
ObO0O0DOO0OO0ODmMOOOoODOOoOooOooo
viterbi
Dol loop_end,RPCO
MOVO  BO,(x4++1)0 ;1 BO=branch tblO]
MOVO AL, (x1++1),A0,(x5++1)0;1 X1=Met1,X5=MetN]
ADSBLO CX,AX,BoO ;1 C1=Met1+Bm,CO=MetN-Bml
CMLTO C1,C0,(x6++1),D10 ;1 cmp-sel,mem<=New_Met2[]
O SBADO DX,AX,BOC ;1 D1=Met1-Bm,DO=MetN+Bm[
loop_end: CMLTD1,DO(X2++1),C1 ;1 cmp-sel,mem<=New_Met10
__________________________________ [Jeccmmmec e mceeeeee e e
6 cycle
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Fig.2-Hi-Perion coding examples.
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Fig.3-Performance comparison.
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Fig.4-Power consumption with PSI-CELP operation.

gbobooooooobobooooboboboonoog
gboooooboboobobuooooboboboog
gboooooboboobobuooooboboboog
gboboooobooobooboan

e I0ODOO
gbobooooooobobooooboboboonoog
PSICELPOOODOOOODOODOOOOO-40DO0OOO
OO0O00000Hi-PerionOPSI-CELPODOOOOOOOO
0000000000 O0O0DOOOHi-PerionO Dual-
MACOODOOO0OO000000000000000004
gobobo20bo00obo0oooboooobooboboonilsy
goboobooboboobo4d4soMIPSOOODODOODO
go4oMIPSOODODOOOPSICELPODODOODOODOO
gobooooobboooobbo22voOOgnnaoMIPS
gdddddoodouououoouoououooooooooo
gbobooooobobooboboowoobobooboooboo
gogoo

ooooooon

gbobooooobobooboboooobobobooboo
goo-5000000b00boooobooTbMAIDOn
goobobooooomAlmpCcMOOOOODODOO
goboobobooboobomogobspPooonooboog
gbobobobooboboovsELPODODODODOO
PSI-CELPODOOOOODSPOOOODOODOODOOOOO
gobooooobobooboboooobobobooog
goboooooboooobboooboboooobAuoOg
gboboooooboboogbpspPOOboboboooDbO
gbooTbMADO ODOOOO0OO0OO0OO0DOOOOOO0o0on
gooooooToMADOODOOO0ODOmoooo
gboomoopspO0O0OODODbODbDODOOOAIU

\/

N b 1 oen ,;ACILKAD —»I]:]DDDD
] RF IF MODEM TDMA ]DVSSS%EEE[? CO?EC )—»I]:]EIDDD
@ e b ] | L Audio <——[K>DDDD
A A A "
CPU
00000000

g-s50pPbcOnnoooong
Fig.5-PDC system configuration.
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Fig.6-Development environment.
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