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1   DTACK Signal Description
The DTACK signal is the external input data acknowledge signal that only supported by 
CS[5]. When the external DTACK signal is used as a data acknowledge signal, the access 
cycle will terminate after the DTACK signal is asserted. This is useful for external device 
connected to Chip Select 5 use WAIT signal to indicate the end of wait state. 

The maximum wait state supported by DTACK is 1022 clock cycle. The bus time-out 
monitor generates a bus error when a bus cycle is not terminated by the external DTACK 
signal after 1022 clocks counts have elapsed.

The maximum wait state supported by the DTACK signal at 96 MHz is 10.645us. This can 
be calculated by dividing the number of maximum wait state cycles (1022) by the system 
clock frequency (HCLK). For designs requiring a longer wait state time greater than 
10.645us, it is necessary to reduce the system clock frequency HCLK to an appropriate value 
that is less than 96 MHz. The system clock HCLK can be divided by setting the BLCK_DIV 
bits in the Clock Source Control Register to the desired value. For more detailed information 
about setting the BCLK_DIV bits, see Chapter 12, “Phase-Locked Loop and Clock 
Controller.”

2   Pin Configuration for DTACK
DTACK input pin is the primary function of GPIO Port A17. To configura GPIO Port A17 as 
DTACK function:

1. Clear bit 17 of Port A GPIO In Use Register (GIUS_A)

2. Clear bit 17 of Port A General Purpose Register (GPR_A)

DTACK can be configured to use either a falling edge to indicate the end of wait state, or 
follow the wait signal protocol of PCMCIA/Compact Flash specification. To configure 
DTACK to use PCMCIA/Compact Flash wait signal protocol, the DTACK Select bit 
(DTACK_SEL) in CS5U register should be set. The DTACK_SEL bit is clear by default, 
that is, a falling edge is configured as end of wait state. 

To enable DTACK for controlling the wait state in CS5, the Wait State Control bit (WSC) in 
CS5U register should be set as 111111.
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Note when Using DTACK

3   Note when Using DTACK
1. When CS5 is set as half word access by DSZ bit of Chip Select 5 Lower Control Register and 

DTACK is enabled, only half word or byte access is valid. The EIM will not separate word 
access on CS5 into two halfword access cycles, as it will when programmable wait state is 
used instead.

2. When CS5 is set as byte access by DSZ bit of Chip Select 5 Lower Control Register and 
DTACK is enabled, only byte access is valid. The EIM will not separate word or half word 
access into four or two byte access cycles, as it will when programmable wait state is used 
instead.

3. In MC9328MXL processor, when DTACK is used, either the dtack input pin should be pull 
high by a external resistor, or the PA17 PUEN bit should be set so as to prevent the dtack 
input pin having a floating state.
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4   MC9328MX1 DTACK Signal Timing
The following figures show the access cycle timing with DTACK enabled used by chip-select 5 for 
96MHz system clock. The signal values and units of measure for this figure are found in table below.

Figure 1.   

Table 1.   WSC=111111, DTACK_SEL=1, HCLK = 96MHz, Read Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1 OE and EB assertion time 0 See note 3 ns

2 CS5 pulse width 3T -- ns

3 DTACK asserted after CS5 is asserted -- 1020T ns

4 data ready to DTACK asserted 0 -- ns

5 data hold timing after OE negated 0 -- ns

6 DTACK asserted to OE negated 30 -- ns

Note:
1. T is the system clock period. (For 96MHz system clock)
2. Address becomes valid and CS5 asserts at the start of read access cycle.
3. OE and EB assertion time is programmable by OEA bit in CS5L register
4. The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state.
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MC9328MX1 DTACK Signal Timing

Figure 2.   

Table 2.   WSC = 111111, DTACK_SEL=0, HCLK=96MHz, Read Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1 OE and EB assertion time 0 See Note 3 ns

2 CS5 pulse width 3T -- ns

3 DTACK asserted after CS5 is asserted -- 1020T ns

4 data ready to DTACK asserted 0 -- ns

5 data hold timing after OE negated 0 -- ns

6 DTACK asserted to OE negated 30 -- ns

7 DTACK signal return to negation after asserted 1T DTACK should get 
deasserted 1021 T after 

CS5 assertion.

ns

Note:
1. T is the system clock period. (For 96MHz system clock)
2. Address becomes valid and CS5 asserts at the start of read access cycle
3. OE and EB assertion time is programmable by OEA bit in CS5L register
4. The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state. 
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Figure 3.   

Table 3.   WSC = 111111, DTACK_SEL=1, HKCL=96MHz, Write Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1 CS5 assertion time See note 2. -- ns

2 EB assertion time See note 2 -- ns

3 CS5 pulse width 3T -- ns

4 RW negated before CS5 and EB is negated 25 -- ns

5 RW negated to Address inactive 27 -- ns

6  DTACK asserted after CS5 asserted -- 1020T ns

7  DTACK asserted to RW negated 25 -- ns

8 data hold timing after RW negated 20 -- ns

9 data ready after CS5 is asserted 10 ns

Note:
1. T is the system clock period. (For 96MHz system clock)
2. CS5 assertion can be controlled by CSA bits. EB  assertion can also be programable by WEA bits in CS5L 
register.
3. Address becomes valid and RW asserts at the start of write access cycle.
4. The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state. 
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MC9328MX1 DTACK Signal Timing

Figure 4.   

Table 4.   WSC = 111111, DTACK_SEL=0, HCLK=96MHz, Write Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1  CS5 assertion time See note 2 -- ns

2 EB assertion time See note 2 -- ns

3 CS5 pulse width 3T -- ns

4 RW negated before CS5 and EB is negated -- 25 ns

5 RW negated to Address inactive -- 27 ns

6  DTACK asserted after CS5 asserted -- 1020T ns

7  DTACK asserted to RW negated 25 -- ns

8 data hold timing after RW negated 20 -- ns

9 data ready after CS5 is asserted -- 10 ns

10 DTACK signal return to negation after asserted 1T should get 
deasserted 1021 T 
after CS5 assertion.

ns

Note:
1. T is the system clock period. (For 96MHz system clock)
2. CS5 assertion can be controlled by CSA bits. EB  assertion also can be programable by WEA bits in CS5L 
register.
3. Address becomes valid and RW asserts at the start of write access cycle.
4.The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state. 
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5   MC9328MXL DTACK Signal Timing
The following figures show the access cycle timing with DTACK enabled used by chip-select 5 for 
96MHz system clock. The signal values and units of measure for this figure are found in table below.

Figure 5.   

Table 5.   WSC=111111, DTACK_SEL=1, HCLK=96MHz, Read Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1 OE and EB assertion time 0 See note 3 ns

2 CS5 pulse width 3T -- ns

3 DTACK asserted after CS5 asserted 5 1022T ns

4 data ready to DTACK asserted 0 -- ns

5 data hold timing after OE negated 20 -- ns

6 DTACK assert to OE negate 25 -- ns

7 OE negate to CS negate 13 -- ns

8 OE negate to address invalid 45 -- ns

Note:
1. T is the system clock period. (For 96MHz system clock)
2. Address becomes valid and CS5 asserts at the start of read access cycle
3. OE and EB assertion time is programmable by OEA bit in CS5L register
4. The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state. 
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MC9328MXL DTACK Signal Timing

Figure 6.   

Table 6.   WSC = 111111, DTACK_SEL=0, HCLK=96MHZ, Read Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1 OE and EB assertion time 0 See note 3 ns

2 CS5 pulse width 3T -- ns

3 DTACK asserted after CS5 asserted 5 1022T ns

4 data ready to DTACK asserted 0 -- ns

5 data hold timing after OE negated 20 -- ns

6 DTACK assert to OE negate 25 -- ns

7 OE negated to CS5 negated 13 --

8 OE negated to address invalid 15 --

9 DTACK signal return to negation after asserted 1T 3T ns

Note:
1. T is the system clock period. (For 96MHz system clock)
2. Address becomes valid and CS5 asserts at the start of read access cycle
3. OE and EB assertion time is programmable by OEA bit in CS5L register
4. The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state. 
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Figure 7.   

Table 7.   WSC = 111111, DTACK_SEL=1, HCLK=96MHz, Write Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1 CS5 assertion time See note 2. -- ns

2 EB assertion time See note 2 -- ns

3 CS5 pulse width 3T -- ns

4 RW negated before CS5 and EB is negated 20 -- ns

5 RW negated to Address inactive 50 ns

6  DTACK asserted after CS asserted 1022T ns

7  DTACK asserted to RW negated 25 ns

8 data hold timing after RW negated 20 ns

Note:
1. T is the system clock period. (For 96MHz system clock)
2. CS5 assertion can be controlled by CSA bits . EB  also can be programable by WEA bits in CS5L register.
3. Address becomes valid and RW asserts at the start of write access cycle.
4. The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state. 
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MC9328MXL DTACK Signal Timing

Figure 8.   

Table 8.   WSC = 111111, DTACK_SEL=0, HCLK=96MHz, Write Cycle

Number Characteristic
(3.0 ± 0.3) V

Unit
Minimum Maximum

1 CS5 assertion time See note 2 -- ns

2 EB assertion time See note 2 -- ns

3 CS5 pulse width 3T -- ns

4 RW negated before CS5 and EB is negated 16 -- ns

5 RW negated to Address inactive 35 -- ns

6  DTACK asserted after CS asserted 5 1022T ns

7  DTACK asserted to RW negated 25 -- ns

8 data hold timing after RW negated 20 -- ns

9 DTACK signal return to negation after asserted 1T 3T ns

Note:
1. T is the system clock period. (For 96MHz system clock )
2. CS5 assertion can be controlled by CSA bits . EB  also can be programable by WEA bits in CS5L register.
3. Address becomes valid and RW asserts at the start of write access cycle.
4. The external DTACK input requirement is eliminated when CS5 is programmed to use internal wait state. 
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