16.0
Timers

There are three independent timers in this gate array.  The 32kHz crystal or the processor clock can drive each.  Since the processor clock can have multiple speeds, and adjustment register should be setup one time on a system reset for those occasions when a constant reference is desired.

Timer Adjustment

Port 0x2F

In/Out



D7
D6
D5
D4
D3
D2
D1
D0

SPD2
SPD1
SPD0
SPC2
SPC1
SPC0
SPB1
SPB0

SPD2
SPD1
SPD0
Divide by when FCLK[1:0]=11 (~25MHz)

0
0
0
1

0
0
1
2

0
1
0
3

0
1
1
4

1
0
0
5

1
0
1
6

1
1
0
7

1
1
1
8

SPC2
SPC1
SPC0
Divide by when FCLK[1:0]=10 (~20MHz)

0
0
0
1

0
0
1
2

0
1
0
3

0
1
1
4

1
0
0
5

1
0
1
6

1
1
0
7

1
1
1
8

SPA1
SPA0
Divide by when FCLK[1:0]=11 (~15MHz)

0
0
1

0
1
2

1
0
3

1
1
4

Each of the three timers has a setup register used to select pre-scalers and whether the timers will be driven by the crystal, the processor oscillator with no adjustment for speed, and the processor oscillator with adjustment for speed.

Timer Setup

Port 0x30, 0x33, 0x36

In/Out



The timer will be stopped if the timer is running and a value of this register is changed.

When driven by fast clock (D7=1):

D6: Selects whether the adjustment register will be used (‘1’) or not (‘0’)

D5-D0: Pre-scaler when fast oscillator is used.  Most significant bit recognized only:

1x000000=1

1x000001=2

1x00001x=4

1x0001xx=8

1x001xxx=16

1x01xxxx=32

1x1xxxxx=64

When driven by crystal (D7=0, D6=1):


D5-D3: Don’t care


D2-D0: Selects 8 distinct pre-scalers (see chart below)

D7
D6
D5
D4
D3
D2
D1
D0
Clock Source
Pre-Scaler
Resolution*
Maximum*

0
0






Timer Off




0
1



0
0
0
Crystal
3
91.55us
23.4375ms

0
1



0
0
1
Crystal
33
1.007ms
257.8125ms

0
1



0
1
0
Crystal
328
10.0098ms
2.5625s

0
1



0
1
1
Crystal
3277
100.006ms
25.60s

0
1



1
0
0
Crystal
1
30.52us
7.81ms

0
1



1
0
1
Crystal
16
488.28us
125ms

0
1



1
1
0
Crystal
256
7.8125ms
2s

0
1



1
1
1
Crystal
4096
125ms
32s

1
0






Z80 Clock 

(No adjustment)
D[5:0]
40ns, 50ns, 

67ns, 166ns
655us, 819us, 1.09ms, 2.73ms

1
1






Z80 Clock 

(Adjusted)
D[5:0]
134ns to 166ns **
2.18ms to 2.73ms **

*Resolution and maximum are ideal.  May be up to 30.52us less (for crystal) in non-repeat mode plus crystal and RC accuracy.

** Estimates with Adjustment Register = 0x8E  (D[7:5]=100  D[4:2]=011 D[1:0]=10)

Each timer has a register to determine whether the timer will generate an interrupt (‘1’) or set a flag (‘0’).  Each time this register is written to, the interrupt or indicator will be cleared from the interrupt status register.  The interrupt or indicator can be viewed by reading the highest three bits of the interrupt status register (port 0x04).  If the restart register is set to ‘1’, the timer will automatically re-start.  Bit 2 of the Timer Interrupt/Repeat port is a read only bit that will indicate if two interrupts have occurred since the last interrupt clear event.

Timer Interrupt/Repeat

Port 0x31, 0x34, 0x37

In/Out



D7
D6
D5
D4
D3
D2
D1
D0






Intr_missed
Intr
Restart

Each timer has a Set Value register.  This determines the amount of time (when factor with pre-scaler and input frequency) to generate and interrupt or indicator.  The timer begins automatically at the end of the write to this register.

Timer Set Value/Start

Port 0x32, 0x35, 0x38

Out



D7
D6
D5
D4
D3
D2
D1
D0

TSV7
TSV6
TSV5
TSV4
TSV3
TSV2
TSV1
TSV0

Each timer has a Timer Value Read register that indicates how close to the end of the period the timer is.  It begins with the value written to the Timer Set Value register and counts down to 0x00.

Timer Value Read

Port 0x32, 0x35, 0x38

In



D7
D6
D5
D4
D3
D2
D1
D0

TVR7
TVR6
TVR5
TVR4
TVR3
TVR2
TVR1
TVR0

