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Implementation of Adaptive Multi Rate (AMR) Vocoder
for the Asynchronous IMT-2000 Mobile ASIC
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This paper presents the real-time implementation of an AMR (Adaptive Multi Rate) vocoder which is included in the
asynchronous Intemational Mobile Telecommunication (IMT)-2000 mobile ASIC. The implemented AMR vocoder is a
multi-rate coder with 8 modes operating at bit rates from 12.2kbps down to 4.75kbps. Not only the encoder and the
decoder as basic functions of the vocoder are implemented, but VAD (Voice Activity Detection), SCR (Source Controlled
Rate) operation and frame structuring blocks for the system interface are also implemented in this vocoder. The DSP for
AMR vocoder implementation is a 16bit fixed-point DSP which is based on the TeakLitc core and consists of memory
block, serial interface block, register files for the parallel interface with CPU, and interrupt control logic. Through the
implementation, we reduce the maximum operating complexity to 24MIPS by efficiently managing the memory structure.
The AMR vocoder is verified throughout all the test vectors provided by 3GPP, and stable operation in the real-time
testing board is also proved.
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Table 1. Bit aflocation of the AMR voceder.
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Fig. 2. AMR encoder block.
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Table 2. Complexity of AMR.

5E (BES) AL BRI
2.2 kbps 30.88 MIPS 23.92 MIPS
10.2 kbps 28.61 MIPS 22.29 MIPS
7.95 kbps 27.83 MIPS 23.71 MIPS
7.4 kbps 26.63 MIPS 21.49 MIPS
6.7 kbps 29.13 MIPS 23.41 MIPS
3.9 kbps 23.70 MIPS 18.84 MIPS
5.15 Kbps 19.99 MIPS 15.76 MIPS
4.75 kbps 23.83 MIPS 19.09 MIPS
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Table 3. Complexity of AMR at 12.2kbps.
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LSP 9z}t 2 <kx3 422
P open-foop pitch search 1.79
closed-loop pitch search 290
codebook search FS.GA
Gain 2¥2}3t 34.31
I Memory update, .7]E} 1.52
Sob tond Eacoder tatal 20.87
Decoder total 3.05
Total Enc.+ Dec. 2392
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