





NOTE:  FAA Vocoder Testbed electrical interface is equivalent to that defined below, with the exception that the FAA implementation is intended for use with a 4800-bps vocoder not a 2400-bps vocoder
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Introduction: The Consortium Test Fixture (CTF) is the sole device through which a candidate vocoder is connected to the host laboratory testing and recording facility.  The fixture





passes 16-bit linear, 8kHz sampled speech into and out of the coder,


passes 2400-bps coded speech into and out of the coder,


allows the host laboratory’s channel simulator to introduce bit errors, frame errors and delay into the coded speech stream,


provides A/D and D/A conversion, for use in real time communicability testing and in other cases where the input material is in analog or DAT form,


allows the host laboratory to introduce 8-kHz sampled speech stored in digital form, and to record the digital speech output from the coder directly to disk, and


allows operation with a 4800-bps reference coder (CELP)





The test fixture consists of a single box to which a real-time full duplex candidate coder is connected, forming one end of a bidirectional speech communication link.  The physical connection between the candidate and the test fixture is a single 25-pin connector.  A Consortium-supplied channel simulator connects the Consortium Text Fixtures at the two ends of a conversation, as in Figure 1; each CTF is connected to one of the two real-time full duplex coders provided by the coder developer.  For informal checkout without any channel simulation, a direct loopback connection can bypass the channel simulator as in Figure2. 
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Figure 1: DoDDVPC Test Configuration








In addition to separating the analog interface from the coders, the Consortium Test Fixture is intended to simplify the task of coder developers in two ways.  First it acts as a unified clock source for A/D and D/A conversions and for the communication channel, freeing the coder developer from the necessity of adjusting for drift between different clocks.  This adjustment is necessary in real coders, but we do not consider it significant in this coder evaluation.  Second, it provides frame-level synchronization information to the coders, freeing the coder developer from the necessity of extracting the synchronization information from the coded bit stream.





Description of serial signals: The connection between a candidate coder and the Consortium Test Fixture (CTF) uses 12 balanced RS-422 signals, arranged in groups of 3 (Table 1).  They all appear on one male DB25 connector on the CTF; pin assignments are shown in Table 3, and Figure 4 shows the electrical interface used for all signals through this connector between the test fixture and the coder.





Each group of three signals provides an independent one-way serial data stream.  On all these serial streams, data will be passed in 16-bit units, defined by the “framing” signal remaining high for 16 successive bit times (Figure 3).  In each case, serial data is valid on the falling edge of its clock.  Transitions for the data signal and the framing signal occur at the rising edge of the clock.  The high-order bit is always transmitted first.





On the A/D and D/A streams, the framing signal is an 8-kHz pulse train with a pulse width of 16 bit times.  On the communication channel streams, the framing signal is a 400-Hz pulse train, again with a width of 16 bit times.  The 400-Hz rate accommodates any coder frame size that is a multiple of 2.5 ms. The A/D and D/A data streams contain nothing but actual data, 16-bit linear samples 8000 times a second.  The communication channel data stream, by contrast, consist of 16-bit packets (400 times a second) containing both 6 bits of coded speech data and 10 bits of control information; see table 2.  In other words, the 2400 bits per second of coded speech are to be passed in and out of the coders 6 bits at a time, 400 times per second.
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�
Signal Name�
Source�
Description�
�
CPCM_XF


CPCM_XC


CPCM_XD�
Test Fixture


Test fixture


Coder�
Framing signal for D/A data


Clock for D/A data (@ 500kHz)


PCM linear D/A data from coder to CTF�
�
CPCM_RF


CPCM_RC


CPCM_RD�
Test Fixture


Test Fixture


Test Fixture�
Framing signal for A/D data


Clock for A/D data (@500 kHz


PCM linear A/D data from CTF to coder�
�
CDR_XF


CDR_XC


CDR_XD�
Test Fixture


Test fixture


Coder�
Framing signal for coder-to channel data


Clock for coder-to channel data (@500 kHz)


Coder to channel data from coder to CTF�
�
CDR_RF


CDR_RC


CDR_RD�
Test Fixture


Test Fixture


Test Fixture�
Framing signal for channel –to-coder data


Clock for channel-to-coder data (@500 kHz)


Channel-to-coder data from CTF to coder�
�



Table 1: Signals Between Candidate Coder and Test Fixture








Of the 10 control bits, the first is used to mark the “beginning of frame,” and the second is a “burst error” flag for the associated 6 coded speech bits.  The other 8 bits are reserved for future Consortium use, and should be set to 0 by the candidate coder.  The “beginning of frame” bit allows the channel simulator to identify frame boundaries, and will be passed on the receiving coder to identify the beginning of each coded speech frame.  However, the candidate coder will still be required to reserve a synchronization bit in the data stream as demanded by the Terms of Reference; for uniformity, this bit will be the first bit in each frame, i.e., the high-order bit among the first 6 coded speech bits in the frame.  The channel simulator will zero this bit to guarantee that it is not being used to carry information.  The “burst error” bit is used for block error testing; it is set by the channel simulator to indicate that the corresponding 6 data bits have been corrupted with a 50% error rate, i.e., they contain no information.  (For information about the block error conditions that will be tested see the main body of the DDVPC “Factors for Selection” document.)  Table 2 shows a sample data stream for a coder operating with a frame size of 17.5 ms (42 bits per frame).








16-bit datum�
Notes�
�
1e00 0000 00sd dddd








0e00 0000 00dd dddd





0e00 0000 00dd dddd


0e00 0000 00dd dddd


0e00 0000 00dd dddd


0e00 0000 00dd dddd


0e00 0000 00dd dddd�
s = Bit reserved for synchronization,


dddd = Remainder of first 6 bits of frame,


e = burst error flag for these 6 bits


dddddd = Second 6 bits of frame,


e = burst error flag for these 6 bits


dddddd = Third 6 bits of frame


dddddd = Fourth 6 bits of frame


dddddd = Fifth 6 bits of frame


dddddd = Sixth 6 bits of frame


dddddd = Seventh 6 bits of frame�
�
1e00 0000 00sd dddd


0e00 0000 00dd dddd


. . .�
sddddd = First 6 bits of second frame


dddddd = Second 6 bits of second frame


. . .�
�



Table 2: How Coded Speech Data is Packed (example for 17.5-ms frame)








A/D and D/A characteristics: Both A/D and D/A converters are 16-bit linear.  The A/D converter� is a delta-sigma converter with 64X oversampling followed by digital filtering.  The lowpass filter’s frequency response (see Figure 5) is 3 dB down at 3670 Hz and 18 dB down at 4000 Hz.  The D/A converter� has an 8X oversampling filter followed by a 64X oversampled one-bit delta-sigma modulator; the filters’s response (see Figure 6 is 3 dB down at 3920 Hz and 12 dB down at 4100 Hz.  Neitrher the A/D nor the D/A channel has a highpass filter.





Restart capability: For communicability testing, it will be necessary to switch coders without an undue waiting period to start up a different coder.  Therefore each coder will be required to have some sort of quick-restart capability; a “reset” button would be ideal, but a keyboard command would be an acceptable alternative.  It should not be necessary to turn off power to a host computer just to restart the coder.
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Figure 2: Informal Checkout Setup, One Coder, No Channel Simulation
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Figure 3: Serial signal timing (both sampled and coded speech)
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Signal�
Source�
+ Pin�
- Pin�
�
CPCM_XF


CPCM_XC


CPCM_XD�
Test Fixture


Test Fixture


Coder�
1


2


3�
14


15


16�
�
CPCM_RF


CPCM_RC


CPCM_RD�
Test Fixture


Test Fixture


Test Fixture�
5


6


7�
18


19


20�
�
CDR_XF


CDR_XC


CDR_XD�
Test Fixture


Test Fixture


Coder�
4


8


9�
17


21


22�
�
CDR_RF


CDR_RC


CDR_RD�
Test Fixture


Test Fixture


Test Fixture�
10


11


12�
23


24


25�
�



Table 3: Pin Assignments on Test Fixtures Connector to Coder
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Figure 4: Example RS-422 Interface Circuits and Terminations Between Fixture and Coder
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Figure 5: A/D Converter Lowpass Filter, Transition Band
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Figure 6: D/A Converter Lowpass Filter, Transition Band








� Crystal Semiconductor CS5336


� Crystal Semiconductor CS4328








