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Reset and Stop Mode Recovery

The reset controller in the Z8 Encore! FO830 Series controls RESET and Stop Mode
Recovery operations. In a typical operation, the following events can cause a reset:

* Power-On Reset (POR)
* \Woltage Brown-Out (VBO)

e Watchdog Timer time-out (when configured by the WDT_RES Flash option bit to
initiate a reset)

e External RESET pin assertion (when the alternate RESET function is enabled by the
GPIO register)

*  On-Chip Debugger initiated reset (OCDCTL][0] set to 1)

When the device is in STOP Mode, a Stop Mode Recovery event is initiated by either of
the following occurrences:

* A Watchdog Timer time-out

* A GPIO port input pin transition on an enabled Stop Mode Recovery source

The VBO circuitry on the device generates a VBO reset when the supply voltage drops
below a minimum safe level.

Reset Types

The Z8 Encore! FO830 Series provides different types of Reset operations. Stop Mode
Recovery is considered a form of reset. Table 9 lists the types of resets and their operating
characteristics. The duration of a system reset is longer if the external crystal oscillator is
enabled by the Flash option bits; the result is additional time for oscillator startup.

PS025113-1212 Reset and Stop Mode Recovery
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Figure 6. Power-On Reset Operation

Voltage Brown-Out Reset

The devices in the Z8 Encore! FO830 Series provide low Voltage Brown-Out (VBO) pro-
tection. The VBO circuit forces the device to the Reset state, when the supply voltage
drops below the VBO threshold voltage (unsafe level). While the supply voltage remains
below the Power-On Reset threshold voltage (Vpog), the VBO circuit holds the device in
reset.

After the supply voltage exceeds the Power-On Reset threshold voltage, the device pro-
gresses through a full system reset sequence, as described in the POR section. Following
Power-On Reset, the POR status bit in the Reset Status (RSTSTAT) Register is set to 1.
Figure 7 displays the Voltage Brown-Out operation. See the Electrical Characteristics
chapter on page 184 for the VBO and POR threshold voltages (Vygo and VpoRg)-

The POR level is greater than the VBO level by the specified hysteresis value. This
ensures that the device undergoes a POR after recovering from a VBO condition.

PS025113-1212 Reset Sources
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HALT Mode

Executing the eZ8 CPU HALT instruction places the device into HALT Mode. In HALT
Mode, the operating characteristics are:

Primary oscillator is enabled and continues to operate
System clock is enabled and continues to operate

eZ8 CPU is stopped

Program counter (PC) stops incrementing

Watchdog Timer’s internal RC oscillator continues to operate
If enabled, the Watchdog Timer continues to operate

All other on-chip peripherals continue to operate

The eZ8 CPU can be brought out of HALT Mode by any one of the following operations:

Interrupt
Watchdog Timer time-out (interrupt or reset)
Power-On Reset

\oltage Brown-Out reset

External RESET pin assertion

To minimize current in HALT Mode, all GPIO pins that are configured as digital inputs
must be driven to Vpp when pull-up register bit is enabled or to one of power rail (Vpp or
GND) when pull-up register bit is disabled.

Peripheral Level Power Control

In addition to the STOP and HALT modes, it is possible to disable each peripheral on each
of the Z8 Encore! FO830 Series devices. Disabling a given peripheral minimizes its power
consumption.

Power Control Register Definitions

Power Control Register 0

Each bit of the following registers disables a peripheral block, either by gating its system
clock input or by removing power from the block.

PS025113-1212
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PAO and PAG6 contain two different Timer functions, a timer input and a complementary
timer output. Both of these functions require the same GPIO configuration, the selection
between the two is based on the TIMER mode. For more details, see the Timers chapter on
page 68.

Direct LED Drive

The Port C pins provide a sinked current output, capable of driving an LED without
requiring an external resistor. The output sinks current at programmable levels, 3mA,
7mA, 13mA and 20mA. This mode is enabled through the LED Control registers.

For proper function, the LED anode must be connected to Vpp and the cathode to the
GPIO pin.

Using all Port C pins in LED drive mode with maximum current may result in excessive
total current. See the Electrical Characteristics chapter on page 184 for the maximum total
current for the applicable package.

Shared Reset Pin

On the 20- and 28-pin devices, the Port DO pin shares function with a bidirectional reset
pin. Unlike all other I/O pins, this pin does not default to GPIO function on power-up.
This pin acts as a bidirectional input/output open-drain reset with an internal pull-up until
the user software reconfigures it as a GP1O PD0. When in GPIO mode, the Port DO pin
functions as output only, and must be configured as an output. PDO supports the high drive
feature, but not the stop-mode recovery feature.

Crystal Oscillator Override

For systems using a crystal oscillator, the pins PAO and PA1 are connected to the crystal.
When the crystal oscillator is enabled, the GPIO settings are overridden and PAO and PA1
are disabled. See the Oscillator Control Register Definitions section on page 154.

5V Tolerance

In the 20- and 28-pin versions of this device, any pin, which shares functionality with an
ADC, crystal or comparator port is not 5V-tolerant, including PA[1:0], PB[5:0] and
PC[2:0]. All other signal pins are 5V-tolerant and can safely handle inputs higher than
Vpp even with the pull-ups enabled, but with excess power consumption on pull-up resis-
tor.

PS025113-1212 Direct LED Drive
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Port A—D Output Control Subregisters

The Port A-D Output Control Subregister, shown in Table 23, is accessed through the Port
A-D Control Register by writing O3H to the Port A-D Address Register. Setting the bits in
the Port A-D Output Control subregisters to 1 configures the specified port pins for open-
drain operation. These subregisters affect the pins directly and, as a result, alternate func-
tions are also affected.

Table 23. Port A—D Output Control Subregisters (PxOC)

Bit 7 6 5 4 3 2 1 0
Field POC7 POC6 POC5 POC4 POC3 POC2 POC1 POCO
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/IW R/W R/W R/W R/W
Address If 03H in Port A-D Address Register, accessible through the Port A-D Control Register
Bit Description

[7:0] Port Output Control

POCx These bits function independently of the Alternate function bit and always disable the drains, if

set to 1.

0 = The drains are enabled for any OUTPUT Mode (unless overridden by the Alternate func-
tion).

1 = The drain of the associated pin is disabled (OPEN-DRAIN mode).

Note: x indicates the specific GPIO port pin number (7-0).

PS025113-1212
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Interrupt Request 1 Register

The Interrupt Request 1 (IRQ1) Register, shown in Table 36, stores interrupt requests for
both vectored and polled interrupts. When a request is sent to the Interrupt Controller, the
corresponding bit in the IRQ1 Register becomes 1. If interrupts are globally enabled (vec-
tored interrupts), the Interrupt Controller passes an interrupt request to the eZ8 CPU. If
interrupts are globally disabled (polled interrupts), the eZ8 CPU can read the Interrupt

Request 1 Register to determine if any interrupt requests are pending.

Table 36. Interrupt Request 1 Register (IRQ1)

Bit 7 6 5 4 3 2 1 0
Field PATI PAGCI PAS5I PA4I PA3I PA2I PA1l PAOI
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 FC3H
Bit Description
[71 Port A7
PAT7I 0 = No interrupt request is pending for GPIO Port A.

1 = An interrupt request from GPIO Port A.
[6] Port A6 or Comparator Interrupt Request
PAGCI 0 = No interrupt request is pending for GPIO Port A or comparator.

1 = An interrupt request from GPIO Port A or comparator.
[5] Port A Pin x Interrupt Request
PAXI 0 = No interrupt request is pending for GPIO Port A pin x.

1 = An interrupt request from GPIO Port A pin x is awaiting service.

Note: x indicates the specific GPIO port pin number (5-0).

PS025113-1212
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Shared Interrupt Select Register

The shared interrupt select (IRQSS) register determines the source of the PADXS inter-
rupts. See Table 48. The shared interrupt select register selects between Port A and alter-
nate sources for the individual interrupts.

Because these shared interrupts are edge-triggered, it is possible to generate an interrupt
just by switching from one shared source to another. For this reason, an interrupt must be
disabled before switching between sources.

Table 48. Shared Interrupt Select Register (IRQSS)

Bit 7 6 5 4 3 2 1 0
Field Reserved | PA6CS Reserved
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 FCEH
Bit Description
[7] Reserved

This bit is reserved and must be programmed to 0.
[6] PA6/Comparator Selection

PABCS 0= PAG6 is used for the interrupt caused by PA6CS interrupt request.
1 = The comparator is used for the interrupt caused by PA6CS interrupt request.

[5:0] Reserved
These registers are reserved and must be programmed to 000000.

PS025113-1212 Interrupt Control Register Definitions
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Bit Description
[7:0] Timer High and Low Bytes
TH, TL  These 2 bytes, {TH[7:0], TL[7:0]}, contain the current 16-bit timer count value.

PS025113-1212 Timer Control Register Definitions
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WDT Reset in Normal Operation

If configured to generate a reset when a time-out occurs, the Watchdog Timer forces the
device into the System Reset state. The WDT status bit in the Watchdog Timer Control
Register is set to 1. See the Reset and Stop Mode Recovery chapter on page 21 for more
information about system reset operations.

WDT Reset in STOP Mode

If configured to generate a reset when a time-out occurs and the device is in STOP Mode,
the Watchdog Timer initiates a Stop Mode Recovery. Both the WDT status bit and the
STOP bit in the Watchdog Timer Control Register are set to 1 following WDT time-out in
STOP Mode. See the Reset and Stop Mode Recovery chapter on page 21 for more infor-
mation about Stop Mode Recovery operations.

Watchdog Timer Reload Unlock Sequence

Writing the unlock sequence to the Watchdog Timer (WDTCTL) Control Register
address, unlocks the three Watchdog Timer Reload Byte registers (WDTU, WDTH and
WDTL) to allow changes to the time-out period. These write operations to the WDTCTL
Register address produce no effect on the bits in the WDTCTL Register. The locking
mechanism prevents spurious writes to the reload registers.

The following sequence is required to unlock the Watchdog Timer Reload Byte registers
(WDTU, WDTH and WDTL) for write access:

1. Write 55H to the Watchdog Timer Control Register (WDTCTL).
2. Write AAH to the Watchdog Timer Control Register (WDTCTL).
3. Write the Watchdog Timer Reload Upper Byte Register (WDTU).
4. Write the Watchdog Timer Reload High Byte Register (WDTH).
5. Write the Watchdog Timer Reload Low Byte Register (WDTL).

All three Watchdog Timer Reload registers must be written in the order listed above.
There must be no other register writes between each of these operations. If a register write
occurs, the lock state machine resets and no further writes can occur unless the sequence is
restarted. The value in the Watchdog Timer Reload registers is loaded into the counter
when the Watchdog Timer is first enabled and every time a WDT instruction is executed.

PS025113-1212 Operation
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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

Flash Control Register Definitions
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Bit Description (Continued)
[4] State of the Crystal Oscillator at Reset
XTLDIS This bit enables only the crystal oscillator. Selecting the crystal oscillator as the system

clock must be performed manually.
0 = The crystal oscillator is enabled during reset, resulting in longer reset timing.
1 = The crystal oscillator is disabled during reset, resulting in shorter reset timing.

[3:0] Reserved
These bits are reserved and must be programmed to 1111.

Trim Bit Address Space

All available trim bit addresses and their functions are listed in Tables 83 through 90.

PS025113-1212 Trim Bit Address Space



Z8 Encore!® FO830 Series
Product Specification

138

Because the minimum read time is much less than the write time, however, actual
speed benefits are not always realized.

2. Use as few unique addresses as possible to optimize the impact of refreshing.

PS025113-1212 NVDS Code Interface
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The OCD contains a 16-bit runtime counter. It counts system clock cycles between break-
points. The counter starts counting when the OCD leaves DEBUG Maode and stops count-
ing when it enters DEBUG Mode again or when it reaches the maximum count of FFFFH.

On-Chip Debugger Commands

The host communicates to the On-Chip Debugger by sending OCD commands using the
DBG interface. During normal operation, only a subset of the OCD commands are avail-
able. In DEBUG Mode, all OCD commands become available unless the user code and
control registers are protected by programming the Flash read protect option bit (FRP).
The FRP prevents the code in memory from being read out of the Z8 Encore! FO830 Series
products. When this option is enabled, several of the OCD commands are disabled.

Table 95 summarizes the On-Chip Debugger commands. This table indicates the com-
mands that operate when the device is not in DEBUG Mode (normal operation) and the
commands that are disabled by programming the FRP.

Table 95. On-Chip Debugger Command Summary

Command Enabled when not

Disabled by

Debug Command Byte in DEBUG Mode? Flash Read Protect Option Bit

Read OCD Revision OOH Yes -

Reserved 01H - -

Read OCD Status Register 02H Yes -

Read Runtime Counter 03H - -

Write OCD Control Register 04H Yes Cannot clear DBGMODE bit

Read OCD Control Register O5H Yes -

Write Program Counter 06H - Disabled

Read Program Counter O7H - Disabled

Write Register 08H - Only writes of the Flash Memory Con-
trol registers are allowed. Additionally,

only the Mass Erase command is
allowed to be written to the Flash Con-
trol register.

Read Register 09H - Disabled

Write Program Memory 0AH - Disabled

Read Program Memory 0BH - Disabled

Write Data Memory OCH - Yes

Read Data Memory ODH - -

PS025113-1212
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OCD Status Register

The OCD Status Register reports status information about the current state of the debugger

and the system.
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Table 97. OCD Status Register (OCDSTAT)
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Bit 7 6 5 4 3 2
Field DBG HALT FRPENB Reserved
RESET 0 0 0 0 0 0
R/W R R R R R R
Bit Description

[7] Debug Status

DBG 0 = NORMAL Mode.
1 = DEBUG Mode.

[6] HALT Mode
HALT 0 = Not in HALT Mode.
1 = In HALT Mode.

[5] Flash Read Protect Option Bit Enable
FRPENB 0 = FRP bit enabled, that allows disabling of many OCD commands.
1 = FRP bit has no effect.

[4:0] Reserved
These bits are reserved and must be programmed to 00000.

PS025113-1212 On-Chip Debugger Control Register Definitions
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Table 128. Z8 Encore! XP F0830 Series Ordering Matrix

Part Number Flash RAM NVDS Chggfels Description
Z8F0831HHO020EG 8KB 256 Yes 0 SSOP 20-pin
Z8F0831PHO20EG 8KB 256 Yes 0 PDIP 20-pin
Z8F0831QHO20EG 8KB 256 Yes 0 QFN 20-pin
Z8F0830SJ020EG 8KB 256 Yes 8 SOIC 28-pin
Z8F0830HJ020EG 8KB 256 Yes 8 SSOP 28-pin
Z8F0830PJ020EG 8KB 256 Yes 8 PDIP 28-pin
Z8F0830QJ020EG 8KB 256 Yes 8 QFN 28-pin
Z8F0831SJ020EG 8KB 256 Yes 0 SOIC 28-pin
Z8F0831HJ020EG 8KB 256 Yes 0 SSOP 28-pin
Z8F0831PJ020EG 8KB 256 Yes 0 PDIP 28-pin
Z8F0831QJ020EG 8KB 256 Yes 0 QFN 28-pin
Z8 Encore! FO830 with 4KB Flash

Standard Temperature: 0°C to 70°C

Z8F0430SH020SG 4KB 256 Yes 7 SOIC 20-pin
Z8F0430HH020SG 4KB 256 Yes 7 SSOP 20-pin
Z8F0430PH020SG 4KB 256 Yes 7 PDIP 20-pin
Z8F0430QH020SG 4KB 256 Yes 7 QFN 20-pin
Z8F0431SH020SG 4KB 256 Yes 0 SOIC 20-pin
Z8F0431HH020SG 4KB 256 Yes 0 SSOP 20-pin
Z8F0431PH020SG 4KB 256 Yes 0 PDIP 20-pin
Z8F0431QH020SG 4KB 256 Yes 0 QFN 20-pin
Z8F0430SJ020SG 4KB 256 Yes 8 SOIC 28-pin
Z8F0430HJ020SG 4KB 256 Yes 8 SSOP 28-pin
Z8F0430PJ020SG 4KB 256 Yes 8 PDIP 28-pin
Z8F0430QJ020SG 4KB 256 Yes 8 QFN 28-pin
Z8F0431SJ020SG 4KB 256 Yes 0 SOIC 28-pin
Z8F0431HJ020SG 4KB 256 Yes 0 SSOP 28-pin
Z8F0431PJ020SG 4KB 256 Yes 0 PDIP 28-pin
Z8F0431QJ020SG 4KB 256 Yes 0 QFN 28-pin
Extended Temperature: —40°C to 105°C

Z8F0430SHO20EG 4KB 256 Yes 7 SOIC 20-pin
Z8F0430HHO20EG 4KB 256 Yes 7 SSOP 20-pin
Z8F0430PHO020EG 4KB 256 Yes 7 PDIP 20-pin

PS025113-1212 Ordering Information



Hex Address: FOD
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Table 143. Timer 1 PWM Low Byte Register (TIPWML)

Bit 7 6 5 4 3 2 1 0
Field PWML
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 FODH

Hex Address: FOE

Table 144. Timer 1 Control Register 0 (TLCTLO)

Bit 7 6 5 4 3 2 1 0
Field TMODEHI TICONFIG Reserved PWMD INPCAP
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 FOEH

Hex Address: FOF

Table 145. Timer 1 Control Register 1 (TLCTL1)

Bit 7 6 5 4 3 2 1 0
Field TEN TPOL PRES TMODE
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 FOFH

Hex Addresses: F10-F6F

This address range is reserved.
PS025113-1212 Timer 0
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GPIO Port A

For more information about the GPIO registers, see the GPIO Control Register Definitions
section on page 39.

Hex Address: FDO

Table 169. Port A GPIO Address Register (PAADDR)

Bit 7 6 5 4 3 2 1 0
Field PADDRJ[7:0]
RESET OOH
RIW RIW RIW RIW RW | RW | RW RIW RIW
Address FDOH
Hex Address: FD1
Table 170. Port A Control Registers (PACTL)
Bit 7 6 5 4 3 2 1 0
Field PCTL
RESET OOH
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FD1H
Hex Address: FD2
Table 171. Port A Input Data Registers (PAIN)
Bit 7 6 5 4 3 2 1 0
Field PIN7 PING6 PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X X X X X X X X
R/W R R R R R R R R
Address FD2H

PS025113-1212 GPIO Port A
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Hex Address: FD7

Table 176. Port B Output Data Register (PBOUT)

Bit 7 6 5 4 3 2 1 0
Field POUT7 POUT6 POUTS5 POUT4 POUT3 POUT2 POUT1 POUTO
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 FD7H

Hex Address: FD8

Table 177. Port C GPIO Address Register (PCADDR)

Bit 7 6 5 4 3 2 1 0
Field PADDR([7:0]
RESET 00OH
RIW RW | RW | RW RW | RW | RW RIW RIW
Address FD8H

Hex Address: FD9

Table 178. Port C Control Registers (PCCTL)

Bit 7 6 5 4 3 2 1 0
Field PCTL
RESET 00OH
RIW RW | RW | RW RIW RIW RIW RIW RIW
Address FD9H

Hex Address: FDA

Table 179. Port C Input Data Registers (PCIN)

Bit 7 6 5 4 3 2 1 0
Field PIN7 PING PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X X X X X X X X
R/W R R R R R R R R
Address FDAH
PS025113-1212 GPIO Port A
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