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<Abstract>

Real-Time Implementation of AMR Speech Codec Using
TMS320VC5510 DSP

Jun Kim, Keun Sung Bae

This paper focuses on the real time implementation of an adaptive muiti-rate (AMR)
speech codec, that is a standard speech codec of IMT-2000, using the TMS320VC5510.
The series of TMS320VC55x is a 16-bit fixed-point digital signal processor (DSP) having
low power consumption for the use of mobile communications by Texas Instruments (TI)
corporation. After we analyze the AMR algorithm and source code as well as the structure
and I/O of TMS320VC55x, we carry out optimizing the programs for real time
implementation. The implemented AMR speech codec uses 55.2 kbyte for the program
memory and 98.3 kbyte for the data memory, and it requires 709,878 clocks, i.e. about
3.5 ms, for processing a frame of 20 ms speech signal.

* Keywords: AMR speech codec, TMS320VC5510, Real-time implementation.
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Codec mode Bit rate (kbit/s)
AMR_12.20 12.20 (GSM EFR)¥
AMR_10.20 10.20
AMR_7.95 7.95
AMR_7.40 7.40 (IS-641)”
AMR_6.70 6.70 (PDC-EFR)®
AMR_5.90 5.90
AMR_5.15 5.15
AMR_4.75 4.75
AMR_SID? 1.80

a) GSM-EFR: 3GPP TS 26.090 Enhanced Full Rate

b) 1S-641: TIA/EIA 1S-641 TDMA Enhanced Full Rate
¢) PDC-EFR: ARIB 6.7 kbit/s Enhanced Full Rate

d) SID: Silence Descriptor
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2 a7 A8 DSP= TI AHY A A 345 2dd C55A1E8 F 1AL
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<¥ 2> AR Y YA AMR 4R 7] 45

re 325 (Clock/Frame) H 22 AFE-F (kbyte)

(kbit/s) - 3538}7] £ 35387 A A 2% t o]
5,130,908

12.2 4,196,920 787,370 1134 191.6
(25.7 ms)

<® 3> DSK°| #3HE AMR S48 337 A%

_ T3 &5 (Clock/Frame) gl 22 A3 (kbyte)
BE (kbitfs) 5= R .
H3.37] 5537 A A Z23Y H] o] E]
709,878
12.2 611,325 74,515 55.2 098.3
(3.54 ms)
10.2 546,925 73,160 647,318 55.2 98.3
7.95 549,692 72,533 649,458 55.2 98.3
7.40 493,179 69,899 590,311 55.2 98.3
6.70 546,240 71,299 644,772 55.2 98.3
5.90 418,740 71,034 517,007 55.2 08.3
5.15 336,481 71,053 434,767 55.2 98.3
4.75 408,013 74,990 510,236 55.2 08.3

SAAFE37 e T T JdAATo] AEFE= wE i Aole Yoy
NI/ aEYy FAAFE FAA 2.17~3.54 mse] 3 Aol FLFL E S g}
m}2}A TMS320C5510 DSKOllA HZA 3 AdS AX FEH AMR AR I3 7|<
o4 REZR 5~67/19 Ads 8T &+ vz E F U

AAZe2 FEEH AMR 4RI 3II7 SutEA FEIEAE #1357 H
3 Hdeole A5 dis] PCollA el ANSI C &2 F=9 &8 3 DSPY
T8H AMR SAF3IIVE B3 A= £¢AZE vluIAY. <18 3>
ztzvel A& Yl AoEA &9 ko] 23 glol ME TS 2HE MRS
gstgrh E3l <18 459 Zo] mlo]lz Yd8S DSK HE Ao AIC23 stereo
codec[9]S &3 8 kHzE AMEYSt, AEYPH SAAIZTE DSK AdA FI=H
AMR SA5353l7|9] 3539t B53 AAFE AX 29AZ SHHEE 3o 4
At T3S B3 S-S AT Zdd Alold] A HHez A% 23
o] A& WA3H7] A HE-HEHFY WS FHRIFoH, e REE ZYyY
GAE HSAIZIEHA HZEES A AIZFFHQ A Aoy A9 T gle] AAZE
THEE FJE & AT
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