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Example: Master transmitter with data rate of 2.5MHz (+10%) (all values in ns)

MIN TYP MAX CONDITION
clock period T 360 400 440 Ty =360
clock HIGH tye 160 min >0.35T = 140 (at typical data rate)
clock LOW t ¢ 160 min >0.35T = 140 (at typical data rate)
delay tgy 300 max < 0.80T = 320 (at typical data rate)
hold time tpy 100 min >0
clock rise-time fgc 60 max > 0.15T =54 (only relevant in slave mode)

Example: Slave receiver with data rate of 2.5MHz (+10%) (all values in ns)

MIN TYP MAX CONDITION
clock period T 360 400 440 Ty =360
clock HIGH tyc 110 min <0.35T = 126
clock LOW t ¢ 110 min < 0.35T = 126
set-up time tg, 60 min <0.20T =72
hold time ty4 0 min <0
2.8 b 4TS TR MM WS _LSX 1) X ) X TS TS X X 3 L Ax"] 6
» S S Y
s Td L wsxx X xl dg4s x7" 4
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Table 1. Timing for I2S transmitters and receivers

TRANSMITTER RECEIVER
LOWER LIMIT UPPER LIMIT LOWER LIMIT UPPER LIMIT
MIN MAX MIN MAX MIN MAX MIN MAX NOTES
Clock period T Ty T, 1
MASTER MODE:
clock generated by
transmitter or receiver:
HIGH tyc 0.35T; 0.35Ty 2a
LOW t ¢ 0.35T; 0.35Ty; 2a
SLAVE MODE:
clock accepted by
transmitter or receiver:
HIGH tyc 0.35T}; 0.35T, 2b
LOW t ¢ 0.35Ty; 0.35T, 2b
rise-time tpe 0.15Ty 3
TRANSMITTER:
delay tg, 0.8T 4
hold time 0 3
RECEIVER:
set-up time tg, 0.2T, 5
hold time tx, 0 5

All timing values are specified with respect to high and low threshold levels.

NOTES:
1. The system clock period T must be greater than Ty and T, because both the transmitter and receiver have to be able to handle the data

transfer rate.

2a. At all data rates in the master mode, the transmitter or receiver generates a clock signal with a fixed mark/space ratio. For this reason tyc
and t ¢ are specified with respectto T.
2b.In the slave mode, the transmitter and receiver need a clock signal with minimum HIGH and LOW periods so that they can detect the signa

3.

So long as the minimum periods are greater than 0.35T,, any clock that meets the requirements can be used (see Figure 3).

Because the delay (i4¢) and the maximum transmitter speed (defined by Ty) are related, a fast transmitter driven by a slow clock edge can
result in t4 not exceeding trc which means t; becomes zero or negative. Therefore, the transmitter has to guarantee that ty,; is greater
than or equal to zero, so long as the clock rise-time tr¢ is not more than trcmax, Where tremay is not less than 0.15Ty,.
To allow data to be clocked out on a falling edge, the delay is specified with respect to the rising edge of the clock signal and T, always givir
the receiver sufficient set-up time.

The data set-up and hold time must not be less than the specified receiver set-up and hold time.
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Figure 4. Clock rise-time definition with respect to the voltage levels
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