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Some standards

HDMI 1.3and 1.4 * upto 10.2 4 diff. pairs

(1 for the clock)
Display port up to 10.8 up to 4 diff. pairs
E-SATA ** upto3 2 diff. pairs
USB 2.0 up to 0.48 1 diff. pair
USB 3.0 upto S 2 diff. pairs

1 Tx and 1 Rx

* the physical layer is CML (similar to LVDS)
** normally used for external HDs for PCs

upto 3.4

upto 2.7
upto 1.5
up to 0.48
upto 5
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ESD and overcurrent protection

« Circuits have to be protected against ESD, and must often
have overcurrent limiters

* In high speed applications, ESD protection devices must
have very low parasitic capacitances

« An example for the DisplayPort standard:
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Figure 2: Block Diagram of a D-PHY data lane
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MIP| C-PHY

It operates on 3 signals, a trio, and clock is embedded into the
data
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C-PHY
Each line is driven high, mid, or low, with some rules
- one transition per symbol
- all 3 differential RX inputs non-zero
- constant common mode
=> 5 possible states => it is a quinary system
Theoretical max. number of bits/symbol: log,(5)=2.3219

Single-Ended 8t Tx
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C-PHY
A mapper maps 16 bits into 7 symbols: 16/7=2.28

Take in 16 bits. generate 7 symbols Receive 7 symbols. output 16 bits

Seven 3-phase-encoded wire

—t states for each 16-bit word 5
i w: igio
© @ | [EE % symbol | 5 | 3wiee E 7-symbol| » 1310
_‘: ¥ Encoder, B> to |ty | 2 | t3 | L4 | t5 | ta [TB "JReceiver, to 16-bit BIS
, E; Driver t Decoder % Mapper .=t
' S Each Wire State has s :i ¢
- v.! 6 possible states Rl
21 = 7 symbols, .
3 bits iach. Tx_Flip, The change on ABC from one Unit Interval \ Rx_Flip,
3 bits define one Tx_Rotation, 1o the next defines the symbol value. Rx_Rotation,
Tx_Polarity Rx_Polarity

of 5 state transitions Symbol, = f(ws,, WS,.1)
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C-PHY vs D _PHY (an example)

C-PHY

D-PHY

(- Lower Power Consumption

T ~10.875 Gsps/Lane
2 x0.875 x (16/7) = 4.0 Gbps/Link
&\ /
7 T 7 :
40% Fewer 12.5% Lower Equal Bits/Second
Signals Toggle Rate 9
D "\ 1.0 Gbps/Lane \
|
D
D » 4x1.0=4.0Gbps/Link
D
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