Zilog - Z8F0830H]J020SG Datasheet

Welcome to E-XFL.COM
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"Embedded - Microcontrollers" refer to small, integrated
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Table 9. Reset and Stop Mode Recovery Characteristics and Latency

Reset Characteristics and Latency

Reset Type Control Registers eZ8 CPU Reset Latency (Delay)
System Reset Reset (as applicable) Reset About 66 Internal Precision Oscillator
Cycles
System Reset with Crystal Reset (as applicable) Reset About 5000 Internal Precision Oscillator
Oscillator Enabled Cycles
Stop Mode Recovery Unaffected, except Reset About 66 Internal Precision Oscillator
WDT_CTL and cycles
OSC_CTL registers
Stop Mode Recovery with Unaffected, except Reset About 5000 Internal Precision Oscillator
crystal oscillator enabled WDT_CTL and cycles

OSC_CTL registers

During a system RESET or Stop Mode Recovery, the Z8 Encore! FO830 Series device is
held in reset for about 66 cycles of the Internal Precision Oscillator. If the crystal oscillator
is enabled in the Flash option bits, the reset period is increased to about 5000 IPO cycles.
When a reset occurs because of a low voltage condition or Power-On Reset, the reset delay
is measured from the time that the supply voltage first exceeds the POR level (discussed
later in this chapter). If the external pin reset remains asserted at the end of the reset
period, the device remains in reset until the pin is deasserted.

At the beginning of reset, all GPIO pins are configured as inputs with pull-up resistor dis-
abled, except PDO which is shared with the reset pin. On reset, the Port DO pin is config-
ured as a bidirectional open-drain reset. This pin is internally driven low during port reset,
after which the user code may reconfigure this pin as a general purpose output.

During reset, the e28 CPU and on-chip peripherals are idle; however, the on-chip crystal
oscillator and Watchdog Timer Oscillator continues to run.

On reset, control registers within the register file that have a defined reset value are loaded
with their reset values. Other control registers (including the Stack Pointer, Register
Pointer and Flags) and general purpose RAM are undefined following the reset. The eZ8
CPU fetches the reset vector at program memory addresses 0002H and 0003H and loads
that value into the program counter. Program execution begins at the reset vector address.

Because the control registers are reinitialized by a system reset, the system clock after
reset is always the IPO. User software must reconfigure the oscillator control block, to
enable and select the correct system clock source.

PS025113-1212 Reset Types
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Note:  Thisregister is only reset during a Power-On Reset sequence. Other system reset events do

not affect it.

Table 14. Power Control Register 0 (PWRCTLO)

Bit 7 6 5 4 3 2 1 0
Field Reserved VBO Reserved | Reserved | COMP | Reserved
RESET 1 0 0 0 1 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address F80H
Bit Description
[7:5] Reserved
These registers are reserved and must be programmed to 000.
[4] Voltage Brown-Out detector disable
VBO This bit takes only effect when the VBO_AO Flash option bit is disabled. In STOP Mode, VBO
is always disabled when the VBO_AO Flash option bit is disabled. To learn more about the
VBO_AO Flash option bit function, see the Flash Option Bits chapter on page 124.
0 = VBO enabled.
1 = VBO disabled.
[3] Reserved
This bit is reserved and must be programmed to 1.
[2] Reserved
This bit is reserved and must be programmed to 0.
[1] Comparator Disable
COMP 0 = Comparator is enabled.

1 = Comparator is disabled.

[0]

Reserved
This bit is reserved and must be programmed to 0.

PS025113-1212 Power Control Register Definitions
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A Caution: The frequency of the comparator output signal must not exceed one-fourth the system
clock frequency.

After reaching the reload value stored in the Timer Reload High and Low Byte registers,
the timer generates an interrupt, the count value in the Timer High and Low Byte registers
is reset to 0001H and counting resumes. Additionally, if the timer output alternate function
is enabled, the timer output pin changes state (from Low to High or from High to Low) at
timer reload.

Observe the following steps for configuring a timer for COMPARATOR COUNTER
Mode and for initiating the count:
1. Write to the Timer Control Register to:

— Disable the timer

— Configure the timer for COMPARATOR COUNTER Mode.

— Select either the rising edge or falling edge of the comparator output signal for the
count. This also sets the initial logic level (High or Low) for the timer output alter-
nate function. However, the timer output function is not required to be enabled.

2. Write to the Timer High and Low Byte registers to set the starting count value. This
action only affects the first pass in COMPARATOR COUNTER Mode. After the first
timer reload in COMPARATOR COUNTER Mode, counting always begins at the
reset value 0001H. Generally, in COMPARATOR COUNTER Mode, the Timer High
and Low Byte registers must be written with the value 0001H.

3. Write to the Timer Reload High and Low Byte registers to set the reload value.

4. If appropriate, enable the timer interrupt and set the timer interrupt priority by writing
to the relevant interrupt registers.

5. Ifusing the timer output function, configure the associated GPIO port pin for the timer
output alternate function.

6. Write to the Timer Control Register to enable the timer.

In COMPARATOR COUNTER Mode, the number of comparator output transitions is cal-
culated with the following equation:

Comparator Output Transitions = Current Count Value — Start Value

PS025113-1212 Operation
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PWM Output High Time Ratio (%) = ~&103d ;’;’c‘)‘: d_vpa\ﬁ/;';/l Value 449

If TPOL is set to 1, the ratio of the PWM output high time to the total period is represented
by:

PWM Value

Reload Value x 100

PWM Output High Time Ratio (%) =

CAPTURE Mode

In CAPTURE Mode, the current timer count value is recorded when the appropriate exter-
nal timer input transition occurs. The capture count value is written to the timer PWM
High and Low Byte registers. The timer input is the system clock. The TPOL bit in the
Timer Control Register determines if the capture occurs on a rising edge or a falling edge
of the timer input signal.

When the capture event occurs, an interrupt is generated and the timer continues counting.
The INPCAP bit in the TXCTL1 Register is set to indicate the timer interrupt because of an
input capture event.

The timer continues counting up to the 16-bit reload value stored in the Timer Reload
High and Low Byte registers. Upon reaching the reload value, the timer generates an inter-
rupt and continues counting. The INPCAP bit in the TXCTL1 Register clears, indicating
that the timer interrupt has not occurred because of an input capture event.

Observe the following steps for configuring a timer for CAPTURE Mode and initiating
the count:
1. Write to the Timer Control Register to:

— Disable the timer

— Configure the timer for CAPTURE Mode

— Set the prescale value

— Set the capture edge (rising or falling) for the timer input

2. Write to the Timer High and Low Byte registers to set the starting count value (typi-
cally 0001H).

3. Write to the Timer Reload High and Low Byte registers to set the reload value.

4. Clear the timer PWM High and Low Byte registers to 0000H. Clearing these registers
allows user software to determine if interrupts were generated either by a capture
event or by a reload. If the PWM High and Low Byte registers still contain 0000H
after the interrupt, the interrupt were generated by a reload.

Operation
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Timer Reload High and Low Byte Registers

The Timer 0-1 Reload High and Low Byte (TXRH and TxRL) registers, shown in

Tables 52 and 53, store a 16-bit reload value, {TRH[7:0], TRL[7:0]}. Values written to the
Timer Reload High Byte Register are stored in a temporary holding register. When a write
to the Timer Reload Low Byte Register occurs, the temporary holding register value is
written to the Timer High Byte Register. This operation allows simultaneous updates of
the 16-bit timer reload value. In COMPARE Mode, the Timer Reload High and Low Byte
registers store the 16-bit compare value.

Table 52. Timer 0-1 Reload High Byte Register (TXRH)

Bit 7 6 5 4 3 2 1 0
Field TRH
RESET 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FO2H, FOAH
Table 53. Timer 0-1 Reload Low Byte Register (TxRL)
Bit 7 6 5 4 3 2 1 0
Field TRL
RESET 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FO3H, FOBH
Bit Description
[7:0] Timer Reload Register High and Low
TRH, TRL  These two bytes form the 16-bit reload value, {TRH[7:0], TRL[7:0]}. This value sets the max-
imum count value, which initiates a timer reload to 0001H. In COMPARE Mode, these two
bytes form the 16-bit compare value.
PS025113-1212 Timer Control Register Definitions
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ADC Timing

Each ADC measurement consists of three phases:
1. Input sampling (programmable, minimum of 1.0us)

2. Sample-and-hold amplifier settling (programmable, minimum of 0.5s)
3. Conversion is 13 ADCLK cycles

Figures 12 and 13 display the timing of an ADC conversion.
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Figure 12. ADC Timing Diagram
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ADC Interrupt

The ADC can generate an interrupt request when a conversion has been completed. An
interrupt request that is pending when the ADC is disabled is not cleared automatically.

Reference Buffer

The reference buffer, RBUF, supplies the reference voltage for the ADC. When enabled,
the internal voltage reference generator supplies the ADC. When RBUF is disabled, the
ADC must have the reference voltage supplied externally through the Vggg pin in 28-pin
package. RBUF is controlled by the REFEN bit in the ADC Control Register.

Internal Voltage Reference Generator

The internal voltage reference generator provides the voltage VR2, for the RBUF. VR2 is 2V.

Calibration and Compensation

A user can perform calibration and store the values into Flash or the user code can perform
a manual offset calibration. There is no provision for manual gain calibration.

ADC Control Register Definitions

The ADC Control registers are defined in this section.

PS025113-1212 ADC Control Register Definitions
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The Flash Controller must be unlocked using the Flash Control Register before program-
ming or erasing Flash memory. Writing the sequence 73H 8CH, sequentially, to the Flash
Control Register unlocks the Flash Controller. When the Flash Controller is unlocked,
Flash memory can be enabled for mass erase or page erase by writing the appropriate
enable command to the FCTL. Page erase applies only to the active page selected in Flash
Page Select Register. Mass erase is enabled only through the On-Chip Debugger. Writing
an invalid value or an invalid sequence returns the Flash Controller to its Locked state.
The write-only Flash Control Register shares its register file address with the read-only

Flash Status Register.

Table 72. Flash Control Register (FCTL)

Bit 7 6 5 4 3 2 1 0
Field FCMD

RESET 0 0 0 0 0 0 0 0
R/W w W W w W
Address FF8H

Bit Description

[7:0] Flash Command

FCMD 73H = First unlock command.

8CH = Second unlock command.

95H = Page erase command (must be third command in sequence to initiate page erase).
63H = Mass erase command (must be third command in sequence to initiate mass erase).

5EH = Enable Flash Sector Protect Register access.

PS025113-1212
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Flash Sector Protect Register

The Flash Sector Protect Register is shared with the Flash Page Select Register. When the
Flash Control Register is locked and written with 5EH, the next write to this address tar-
gets the Flash Sector Protect Register. In all other cases, it targets the Flash Page Select
Register.

This register selects one of the eight available Flash memory sectors to be protected. The
Reset state of each sector protect bit is the zero (unprotected) state. After a sector is pro-
tected by setting its corresponding register bit, the register bit cannot be cleared by the
user.

To determine the appropriate Flash memory sector address range and sector number for
your FO830 Series product, please refer to Table 70 on page 112.

Table 75. Flash Sector Protect Register (FPROT)

Bit 7 6 5 4 3 2 1 0
Field SPROT7 | SPROT6 | SPROT5 | SPROT4 | SPROT3 | SPROT2 | SPROT1 | SPROTO
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FFOH

Bit Description

[7:0] Sector Protection

SPROTX

For Z8F12xx, Z8F08xx and Z8F04xx devices, all bits are used. For Z8F02xx devices, the

upper four bits remain unused. For Z8F01xx devices, the upper six bits remain unused. To
determine the appropriate Flash memory sector address range and sector number for your
F0830 Series product, please refer to Table 69 and to Figures 14 through 18.

Note: x indicates bits in the range 7-0.

PS025113-1212
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Bit Description (Continued)
[4] Primary Oscillator Failure Detection Enable
POFEN 1 = Failure detection and recovery of primary oscillator is enabled.
0 = Failure detection and recovery of primary oscillator is disabled.
[3] Watchdog Timer Oscillator Failure Detection Enable
WDFEN 1 = Failure detection of Watchdog Timer Oscillator is enabled.
0 = Failure detection of Watchdog Timer Oscillator is disabled.
[2:0] System Clock Oscillator Select
SCKSEL 000 = Internal Precision Oscillator functions as system clock at 5.53MHz.

001 = Internal Precision Oscillator functions as system clock at 32 kHz.
010 = Crystal oscillator or external RC oscillator functions as system clock.
011 = Watchdog Timer Oscillator functions as system clock.

100 = External clock signal on PB3 functions as system clock.

101 = Reserved.

110 = Reserved.

111 = Reserved.

PS025113-1212 Oscillator Control Register Definitions
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Figure 31 displays the typical current consumption while operating at 25 °C, 3.3V, versus
the system clock frequency in HALT Mode.

Figure 31. I Versus System Clock Frequency (HALT Mode)

PS025113-1212 DC Characteristics
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Figure 32 displays the typical current consumption versus the system clock frequency in
NORMAL Mode.

Figure 32. Icc Versus System Clock Frequency (NORMAL Mode)
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General Purpose I/O Port Output Timing

Figure 34 and Table 125 provide timing information for the GPIO port pins.
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Figure 34. GPIO Port Output Timing

Table 125. GPIO Port Output Timing

Delay (ns)
Parameter Abbreviation Minimum  Maximum
GPIO Port Pins
T, XIN Rise to Port Output Valid Delay - 15
T, XIN Rise to Port Output Hold Time 2 -

PS025113-1212 On-Chip Peripheral AC and DC Electrical
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Table 127. Power Consumption Reference Table

Power Consumption

Category Block Typical Maximum

Logic CPU/Peripherals @ 20MHz 5mA

Flash Flash @ 20MHz 12mA
ADC @20MHz 4mA 4.5mA
IPO 350pA 400pA
Comparator @ 10MHz 330pA 450pA

Analog POR & VBO 120pA 150pA
WDT Oscillator 2pA 3HA
OSC @20MHz 600 A 900pA
Clock Filter 120pA 150pA

Note: The values in this table are subject to change after characterization.

Figure 36. Flash Current Diagram

PS025113-1212 On-Chip Peripheral AC and DC Electrical
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For more information about the Power Control Register, see the Power Control Register

Definitions section on page 31.

Hex Address: F80

Table 151. Power Control Register 0 (PWRCTLO)

Bit 7 6 5 4 3 2 1 0
Field Reserved VBO Reserved | Reserved | COMP | Reserved
RESET 1 0 0 0 1 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address F80H

Hex Address: F81

This address range is reserved.

LED Controller

For more information about the LED Drive registers, see the GPIO Control Register Defi-
nitions section on page 39.

Hex Address: F82

Table 152. LED Drive Enable (LEDEN)

Bit 7 6 5 4 3 2 1 0
Field LEDEN[7:0]

RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address F82H

PS025113-1212
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Hex Address: F83

Table 153. LED Drive Level High Register (LEDLVLH)

Bit 7 6 5 4 3 2 1 0
Field LEDLVLHI[7:0]

RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address F83H

Hex Address: F84

Table 154. LED Drive Level Low Register (LEDLVLL)

Bit 7 6 5 4 3 2 1 0
Field LEDLVLL[7:0]

RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address F84H

Hex Address: F85
This address range is reserved.

Oscillator Control

For more information about the Oscillator Control registers, see the Oscillator Control
Register Definitions section on page 154.

Hex Address: F86

Table 155. Oscillator Control Register (OSCCTL)

Bit 7 6 5 4 3 2 1 0
Field INTEN XTLEN | WDTEN | POFEN | WDFEN SCKSEL

RESET 1 0 1 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address F86H

PS025113-1212 Oscillator Control
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Table 186. Watchdog Timer Reload Upper Byte Register (WDTU)

Bit 7 6 5 4 3 2 1 0
Field WDTU
RESET 0 0 0 0 0 0 0 0
R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
Address FF1H
Note: *Read returns the current WDT count value; write sets the appropriate reload value.

Hex Address: FF2

Table 187. Watchdog Timer Reload High Byte Register (WDTH)

Bit 7 6 5 4 3 2 1 0
Field WDTH
RESET 0 0 0 0 0 1 0 0
R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
Address FF2H
Note: *Read returns the current WDT count value; write sets the appropriate reload value.

Hex Address: FF3

Table 188. Watchdog Timer Reload Low Byte Register (WDTL)

Bit 7 6 5 4 3 2 1 0
Field WDTL
RESET 0 0 0 0 0 0 0 0
R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
Address FF3H

Note: *Read returns the current WDT count value; write sets the appropriate reload value.

Hex Addresses: FF4-FF5
This address range is reserved.

PS025113-1212
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