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Term Definition 

DC Direct current 
DCA code DC Adaptive code 
DSV Digital sum value 

Table Glossary-1: Glossary entries 59 
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1 Introduction 60 

1.1 Purpose 61 

This document specifies the MOST physical media dependent sublayer. 62 

1.2 Scope 63 

This document describes the DC Adaptive code for encoding the network bitstream, MOST network 64 
identifiers, as well as data descrambling/scrambling for MOST150 oPHY and MOST150 cPHY. 65 
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2 DCA (DC Adaptive) Code 66 

The MOST network uses the DC Adaptive (DCA) code for encoding the network bitstream. DCA code 67 
is a DC-free code requiring only half the data rate of the bi-phase coding scheme.  68 
 69 
The network bit-stream is encoded to DCA by making the data transition from high to low or from low 70 
to high occur either in the middle of the bit-period, at the bit-period boundary, or not at all. The 71 
transitions ensure that the Digital Sum Value (DSV), which is the cumulative direct current (DC) value 72 
of the DCA encoded bit stream, is always equal to either -1, 0, or +1. The DSV remains unchanged if 73 
there is a middle transition. If there is no middle transition, the DSV increases by 1 if the data is high at 74 
the beginning of the bit-period and decreases by 1 if the data is low at the beginning of the bit-period. 75 

Source Data

DSV

DCA Encoded Data
DCA Bit-Pairs

1 0 0 -1 0

00 01 10 00 11

0

bit-period

bit-period boundary

middle transition
no transition

transition

 76 

Figure 2-1: DCA code 77 

Each bit-period of the DCA encoded data can be represented by either ‘00’, ‘01’, ‘10’, or ‘11’. These 78 
two bits comprise a DCA bit-pair and represent a single source data bit. Thus 8 DCA bit-pairs are 79 
required to represent a source data byte. The encoded data bit rate, even though it appears to be 80 
twice the source data bit rate, is in fact the same as the source data bit rate. This is due to the fact that 81 
the encoding algorithm does not permit two transitions in a single bit-period (i.e., a middle transition 82 
cannot immediately precede or follow a bit-boundary transition). 83 

The DCA code can be described as follows: 84 

In general 85 
• To encode a ‘1’ there is a transition in the middle of the bit-period. 86 
• To encode a ‘0’ there is no transition in the middle of the bit-period. 87 
• There is a transition at the bit-period boundary, unless there is a middle transition in the bit-88 

period before the bit-period boundary or a middle transition in the bit-period following the bit-89 
period boundary. 90 

• A DSV is incremented or decremented according to the DC value of the coded data. The DSV 91 
of a bit-period with a middle transition is the same as the DSV of the previous bit-period. The 92 
DSV of a bit-period with no middle transition is +1 of the DSV of the previous bit-period if the 93 
encoded data is high during the bit-period and -1 of the DSV of the previous bit-period if the 94 
encoded data is low during the bit-period. 95 

Exception 96 
To encode a pair of ones (‘11’) if the DSV of the bit prior to the pair is non-zero, there is no transition in 97 
the middle of either bit-period and no transition at the bit-period boundary between the two bit-periods. 98 
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2.1 Encoding 99 

The DCA encoding algorithm shown in both Figure 3-2 and Table 3-1, describes the encoding of a 100 
source data bit stream (bit1bit2bit3...) into DCA encoded data. The algorithm determines whether there 101 
is a transition at the beginning of the bit-period, in the middle of the bit-period, or neither at the 102 
beginning nor in the middle of the bit-period. The encoding of bitn is based on the current bit value 103 
(bitn), the next bit value (bitn+1), the DSV value of the previous bit (dsv_sum[0...n-1]), the multiple_ones 104 
state and the middle_transition state. 105 

 106 

Figure 2-2: DCA encoding algorithm 107 

 108 

 Inputs Outputs  

Line bitn bitn+1 dsv_sum[0..n-1] middle 
_transition 

multiple
_ones transition middle 

_transition 
multiple 
_ones next line 

e1 0 X X No X beginning unchanged unchanged e1,e3,e4,e5 

e2 0 X X Yes X none No unchanged e1,e3,e4,e5 

e3 1 0 X X No middle Yes unchanged e2 

e4 1 1 0 X No middle Yes unchanged e3,e4 

e5 1 1 -1,1 X No beginning unchanged Yes e6 

e6 1 X X X Yes none unchanged No e1,e3,e5 

Initial Conditions: dv_sum[0] = 0, middle_transition = No, multiple_ones = No, n = 1 

Table 2-1: DCA encoding algorithm 109 
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2.2 Decoding 110 

The DCA bit stream can be decoded by using the algorithm described in Figure 3-3 and Table 3-2. 111 

 112 
 113 

Figure 2-3: DCA decoding algorithm 114 

 115 

Inputs Outputs 
transition in bit-periodn transition in bit-periodn+1 next_bit_is_one bitn next_bit1 

middle X X 1 unchanged 
beginning none X 1 Yes 
beginning beginning or middle X 0 unchanged 

none X No 0 unchanged 
none X Yes 1 No 

Table 2-2: DCA decoding algorithm 116 
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3 MOST Network Identifiers 117 

3.1 PREAMBLE Identifier 118 

The PREAMBLE identifier is generated by the TimingMaster. TimingSlaves use the PREAMBLEs they 119 
receive to internally synchronize their hardware to the MOST network frame. TimingSlaves also create 120 
PREAMBLEs at their output, but based upon the timing of the PREAMBLEs they receive at their input. 121 
If there are no incoming PREAMBLEs, the TimingSlaves keep creating PREAMBLEs based upon their 122 
inherent timing. 123 
 124 

 125 
 126 

Figure 3-1: PREAMBLE identifier 127 

 128 
Lock is achieved, whenever three consecutive PREAMBLEs are received that were aligned to the bit 129 
stream and occurred at the correct bit location in the MOST network frame. Once locked, if the 130 
receiver does not receive an aligned PREAMBLE at the correct bit location for two consecutive frames, 131 
the receiver is no longer locked. For transitions from unlock back to lock, four consecutive and 132 
correctly located PREAMBLEs are required to ensure lock. The 1st PREAMBLE provides the reference 133 
for counting the MOST network frame bytes. The 2nd - 4th PREAMBLEs then represent the three 134 
consecutive PREAMBLEs required to declare lock. If the 1st PREAMBLE that is received should 135 
already be aligned to the correct bit location, it will take only three PREAMBLEs to gain lock. 136 
 137 
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3.2 START Identifier 138 

The START identifier is used to indicate a start condition for various kinds of data transfer 139 
mechanisms. 140 

 141 
 142 

Figure 3-2: START identifier 143 

An incoming START identifier is bypassed by default, unless the operating conditions, such as packet 144 
arbitration, require replacing it. 145 

3.3 END Identifier 146 

The END identifier is used to indicate an end condition for various kinds of data transfer mechanisms. 147 

 148 
 149 

Figure 3-3: END identifier 150 

An incoming END identifier is bypassed by default, unless the operating conditions, such as packet 151 
arbitration, require replacing it. 152 
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3.4 WAIT Identifier 153 

The WAIT identifier is used for various kinds of data transfer mechanisms. 154 

 155 
 156 

Figure 3-4: WAIT identifier 157 

An incoming WAIT identifier is bypassed by default, unless the operating conditions, such as packet 158 
arbitration, require replacing it. 159 
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4 Data Descrambling/Scrambling 160 

Data descrambling/scrambling is required to randomize data on the physical layer of the MOST 161 
network. Scrambling is mandatory for all nodes and includes all bytes of the MOST network frame 162 
except the network identifiers. 163 

The descrambler and the scrambler described below are additive synchronous units based upon 15-bit 164 
shift registers. The descrambler is self-synchronizing and descrambles correctly after 15 bits. 165 

 166 

Figure 4-1: Block diagram for descrambling/scrambling 167 

 168 

4.1 Descrambler 169 

 170 

Figure 4-2: Descrambler circuitry 171 
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4.2 Scrambler 172 

 173 
 174 

Figure 4-3: Scrambler circuitry 175 
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