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The design of an application specific processor for
speech recognition
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Input Speech Data S Integer 15 bits ‘
Autocorrelation Coefficient S Integer 31 bits
LPC Coefficient 8| 3bitsN | Fraction 12 bits |

Cepstrum Coefficient [ [ 3bitsN | Fraction 12 bits |
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Operations Autocorrelation LPC LPC-Cepstrum
Addition/Subtraction (times) 2640 100 45
Multiplication (times) 2880 100 90
Division(times) 0 10 9
ROM size(bits) 120*16 0 0
Total Clock Cycles 2880 230 207

3. WETERAENE BT H R Y AR

R = F fr A48 5] (Hidden Marko Model » HMM)3gi g 23 15 F&’?ﬁﬁ/%“ 35”35?, PER
AR 1 e ﬂ"ﬂJ‘Vé&}iﬁdﬁiﬁJ*%fE%ﬁﬁElfiﬁu"%i* S ’J‘Fgu:ﬁ?ﬁﬂ\iéﬁﬁ TR AR e
FURFZEFE « HMM (B SEE B A - — (R R i 72 S 5 (State Transition
Probability) > {3~ fHF[LRLIFEEHES S (State Observation Probability) < £ 4 HMM ﬁh‘
Rl IHF‘EJ%?M IIF'L' 5‘7“%%‘% H SRR (14T 10 Hr=r %’»V*‘fﬁ"??ﬁ %’wﬁ?mi‘ﬁﬂj
ET(%*E%JEET}H lﬁ‘\ﬂﬁw AUEHBTEI P PSS AR SepT o ias 2 FT T (Dual-AL)
SUFSIR LL e A SRR ) D RS (pipeline) e ST E S IS - Bl 4R
£ 32 G0 S L 8 14 AT RS o PRETERE | VLIW 7,5)% I SR %Im{n[
P‘“Pdﬁ [Pl *ilfiﬁﬁ lﬁ:ﬁf'“’w' MR PSR ETHI « g i > FH PP I - 14 SRR

S FYH 7 ARV T B R HMM@E‘T# °

‘ Control Signals and Instruction Bus |

! v '

> MEM_AG
CONTROL INST PIPE Register B
Program | UNIT file o
sequencer |
l Internal Data BUS
Computatlonal unit

7\

‘ Program | | INST
\ ROM -‘_.‘- DECODE

\/

Addressing
DECODE

7
==Y
Stack DP J_I—>

‘ Control Signals and Instruction Bus |

Internal Data Bus
Internal Data Bus

—>\/
A
/ \ )
ALU2 / L9 ALUL

I
!

i
-
—
\
\

Bl 10 B R B EFYEHE ~ el d



10

Register Operand y Operand
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MOV
MOV
MOV
MOV
ADAD
ADSB
ADMPY
SBAD
SBSB
SBMPY
MPYAD

MPYSB

#32.R0.L
#23.R0H
#42R1.L
49, RILH
RO.HL, R1.HL, R2.H, R2.L
RO.HL, R1.HL, R3.H, R3.L
RO.HL, R1.HL, R4.H, R4.L
RO.HL, R1.HL, R5.H, R5.L
RO.HL, R1.HL, R6.H, R6.L
RO.HL, R1.HL, R7.H, R7.L
RO.HL, R1.HL, R$.H, R8.L

RO.HL, RILHL,R9.H,R9.L

A—‘
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pﬁ[fﬁ&#‘ N BT SR

:R2ZH=ROH +RLH=3I
:R2L=ROL +R1.L=74
:R3.H=RO.H +RILH=31
:R3L=ROL -RI.L=-10
;R4H=ROH +RI.H=31
:R4L=ROL *RI.L=1444
:RSH=ROH -RIH =14
:RSL=ROL +RI.L=74
:R6H=ROH -RIH= 14
:R6.L=ROL -RIL.L=-10
:R7H=ROH -RIH=14
:R7.L=RO.L *RILL=1444
:R8H=RO.H *RI1.H=207
:R8L=ROL +RI.L=74
:RO.H=RO.H *R1.H=207
;RO.L=ROL -RI.L=-10
:RIOH=RO.H *R1.H=207
:RIOL=RO.L *RI1.L=1444
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dividend x = quotient + residue (12)

divisor

Quotient = 0; Residue = 1; negative flag = 0;
if (divisor >=0)
negative flag = 0;
else
]
1)
negative flag = 1;
divisor = |divisor]|;

5
y

repeat #time

il
L}

shift Quotient left 1-bit;
shift Residue left 1-bit;
Residue - divisor = result;
if (result==10)
{
Quotient logical OR with 1;
Residue = result;
H
H
if (negtive flag ==1)
]
1)
Quotient = - Qutient;
Residue = - Residue;

;

if (divisor == 0)
division result = Max;
else

division result = dividend x Quotient;
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patters > 3= * Memory Wrapper’ﬂﬁfﬂq'] rJr Bt E]E[J:cll ?E‘*‘ R4S i) Memory wrapper
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wrapper e
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Bisted Memory

| Original memory ports

I- Memory wrapper
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mem ctrl

BistMode, Controller
I bist ctrl

i Q
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(a)
. MUX
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He DataIn
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BistMode
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