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Figure 1 displays a block diagram of the Z8 Encore! FO830 Series architecture.
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Figure 1. Z8 Encore! FO830 Series Block Diagram
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Reset Sources

Table 10 lists the possible sources of a system reset.

Table 10. Reset Sources and Resulting Reset Type

Operating Mode Reset Source Special Conditions
NORMAL or HALT  Power-On Reset/Voltage Brown-Out Reset delay begins after supply voltage
modes exceeds POR level.

Watchdog Timer time-out when con- None.
figured for reset

RESET pin assertion All reset pulses less than four system clocks
in width are ignored.

On-Chip Debugger initiated reset System, except the On-Chip Debugger is

(OCDCTLJO0] set to 1) unaffected by the reset.
STOP Mode Power-On Reset/Voltage Brown-Out Reset delay begins after supply voltage
exceeds POR level.
RESET pin assertion All reset pulses less than 12 ns are ignored.
DBG pin driven Low None.

Power-On Reset

Each device in the Z8 Encore! FO830 Series contains an internal Power-On Reset circuit.
The POR circuit monitors the digital supply voltage and holds the device in the Reset state
until the digital supply voltage reaches a safe operating level. After the supply voltage
exceeds the POR voltage threshold (VpgRr), the device is held in the Reset state until the
POR counter has timed out. If the crystal oscillator is enabled by the option bits, the time-
out is longer.

After the Z8 Encore! FO830 Series device exits the Power-On Reset state, the eZ8 CPU
fetches the reset vector. Following the Power-On Reset, the POR status bit in the Reset
Status (RSTSTAT) Register is set to 1.

Figure 6 displays the Power-On Reset operation. See the Electrical Characteristics chapter
on page 184 for the POR threshold voltage (VpoR)

PS025113-1212 Reset Sources
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Stop Mode Recovery Using the External RESET Pin

When the Z8 Encore! FO830 Series device is in STOP Mode and the external RESET pin
is driven low, a system reset occurs. Because of a glitch filter operating on the RESET pin,
the low pulse must be greater than the minimum width specified about 12 ns or it is
ignored. The EXT bit in the Reset Status (RSTSTAT) Register is set.

Debug Pin Driven Low

Debug reset is initiated when the On-Chip Debugger detects any of the following error
conditions on the DBG pin:

e Serial break (a minimum of nine continuous bits Low)
¢ Framing error (received STOP bit is Low)
e Transmit collision (simultaneous OCD and host transmission detected by the OCD)

When the Z8F0830 Series device is operating in STOP Mode, the debug reset will cause a
system reset. The On-Chip Debugger block is not reset, but the remainder of the chip’s
operations go through a normal system reset. The POR bit in the Reset Status (RSTSTAT)
Register is set to 1.

Reset Register Definitions
The following sections define the Reset registers.

Reset Status Register

The Reset Status (RSTSTAT) Register, shown in Table 12, is a read-only register that indi-
cates the source of the most recent Reset event, Stop Mode Recovery event or Watchdog
Timer time-out event. Reading this register resets the upper four bits to 0.

This register shares its address with the Watchdog Timer Control Register, which is write-
only.

PS025113-1212 Debug Pin Driven Low
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Table 16. Port Alternate Function Mapping (Continued)

Alternate Function

Port Pin Mnemonic Alternate Function Description Set Register AFS1
Port C3 PCO Reserved AFS1[0]: 0
ANA4/CINP ADC or comparator input AFS1[0]: 1
PC1 Reserved AFS1[1]: 0
ANAS5/CINN ADC or comparator input AFS1[1]: 1
PC2 Reserved AFS1[2]: 0
ANAG ADC analog input AFS1[2]: 1
PC3 COUT Comparator output AFS1[3]: 0
Reserved AFS1[3]: 1
PC4 Reserved AFS1[4]: 0
AFS1[4]: 1
PC5 Reserved AFS1[5]: 0
AFS1[5]: 1
PC6 Reserved AFS1[6]: 0
AFS1[6]: 1
PC7 Reserved AFS1[7]: 0
AFS1[7]: 1
Port D! PDO RESET Default to be Reset function N/A
Notes:

1. Because there is only a single alternate function for each Port A and Port D (PDO) pin, the Alternate Function
Set registers are not implemented for Port A and Port D (PD0). Enabling alternate function selections (as
described in the Port A-D Alternate Function Subreqisters section on page 42) automatically enables the asso-
ciated alternate function.

2. Because there are at most two choices of alternate functions for any Port B pin, the AFS2 Alternate Function Set
Register is implemented but is not used to select the function. Additionally, alternate function selection (as
described in the Port A—D Alternate Function Subregisters section on page 42) must also be enabled.

3. Because there are at most two choices of alternate functions for any Port C pin, the AFS2 Alternate Function Set
Register is implemented but is not used to select the function. Additionally, alternate function selection (as
described in the Port A—D Alternate Function Subregisters section on page 42) must also be enabled.

PS025113-1212
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Port A-D Alternate Function Set 1 Subregisters

The Port A-D Alternate Function Set 1 Subregister, shown in Table 27, is accessed
through the Port A-D Control Register by writing 07H to the Port A-D Address Register.
The Alternate Function Set 1 subregisters select the alternate function available at a port
pin. Alternate functions selected by setting or clearing bits in this register are defined in
the GPIO Alternate Functions section on page 34.

} Note:  Alternate function selection on the port pins must also be enabled, as described in the Port
A-D Alternate Function Subregisters section on page 42.
Table 27. Port A—D Alternate Function Set 1 Subregisters (PxAFS1)
Bit 7 6 5 4 3 2 1 0
Field PAFS17 | PAFS16 | PAFS15 | PAFS14 | PAFS13 | PAFS12 | PAFS11 | PAFS10
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 If 07H in Port A-D Address Register, accessible through the Port A-D Control Register
Bit Description
[7:0] Port Alternate Function Set 1

PAFS1x 0 = Port Alternate function selected as defined in Table 16 in GPIO Alternate Functions sec-
tion.
1 = Port Alternate function selected as defined in Table 16 in GPIO Alternate Functions sec-

tion.

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

PS025113-1212 GPIO Control Register Definitions
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Watchdog Timer Control Register Definitions

This section defines the features of the following Watchdog Timer Control registers.
Watchdog Timer Control Register (WDTCTL): see page 95

Wiatchdog Timer Reload Low Byte Register (WDTL): see page 97

Watchdog Timer Reload Upper Byte Register (WDTU): see page 96

Watchdog Timer Reload High Byte Register (WDTH): see page 96

Watchdog Timer Control Register

The Watchdog Timer Control (WDTCTL) Register is a write-only control register. Writ-
ing the unlock sequence: 55H, AAH to the WDTCTL 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 have no
effect on the bits in the WDTCTL Register. The locking mechanism prevents spurious
writes to the reload registers.

This register address is shared with the read-only Reset Status Register.

Table 59. Watchdog Timer Control Register (WDTCTL)

Bit 7 6 5 4 3 2 1 0
Field WDTUNLK

RESET X X X X X X X X
R/W w w w w w w w w
Address FFOH

Bit Description

[7:0] Watchdog Timer Unlock

WDTUNLK The user software must write the correct unlocking sequence to this register before it is

allowed to modify the contents of the Watchdog Timer Reload registers.

PS025113-1212 Watchdog Timer Control Register Definitions
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Flash Frequency High and Low Byte Registers

The Flash Frequency High and Low Byte registers, shown in Tables 76 and 77, combine
to form a 16-bit value, FFREQ, to control timing for Flash program and erase operations.
The 16-bit binary Flash frequency value must contain the system clock frequency (in kHz)
and is calculated using the following equation:

System Clock Frequency
1000

FFREQ[15:0] = {FFREQH[7:0],FFREQL[7:0]} =

A Caution: Flash programming and erasure is not supported for system clock frequencies below
10kHz or above 20MHz. The Flash Frequency High and Low Byte registers must be
loaded with the correct value to ensure proper operation of the device.

Table 76. Flash Frequency High Byte Register (FFREQH)

Bit 7 6 5 4 3 2 1 0
Field FFREQH
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 FFAH
Bit Description
[7:0] Flash Frequency High Byte
FFREQH High byte of the 16-bit Flash frequency value.
Table 77. Flash Frequency Low Byte Register (FFREQL)
Bit 7 6 5 4 3 2 1 0
Field FFREQL
RESET 0
R/W R/W
Address FFBH
Bit Description
[7:0] Flash Frequency High Byte

FFREQL Low byte of the 16-bit Flash frequency value.

PS025113-1212
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Option Bit Types
This section describes the two types of Flash option bits offered in the FO830 Series.

User Option Bits

The user option bits are contained in the first two bytes of program memory. User access
to these bits is provided because these locations contain application specific device config-
urations. The information contained here is lost when page 0 of program memory is
erased.

Trim Option Bits

The trim option bits are contained in the information page of the Flash memory. These bits
are factory programmed values required to optimize the operation of onboard analog cir-
cuitry and cannot be permanently altered by the user. Program memory can be erased
without endangering these values. It is possible to alter working values of these bits by
accessing the trim bit address and data registers, but these working values are lost after a
power loss.

There are 32 bytes of trim data. To modify one of these values, the user code must first
write a value between OOH and 1FH into the Trim Bit Address Register. The next write to
the Trim Bit Data Register changes the working value of the target trim data byte.

Reading the trim data requires the user code to write a value between 00H and 1FH into the
Trim Bit Address Register. The next read from the Trim Bit Data Register returns the
working value of the target trim data byte.

} Note:  The trim address range is from information address 20—3F only. The remaining informa-
tion page is not accessible via the Trim Bit Address and Data registers.

During reset, the first 43 system clock cycles perform 43 Flash accesses. The six bits of
the counter provide the lower six bits of the Flash memory address. All other address bits
are set to 0. The option bit registers use the 6-bit address from the counter as an address
and latch the data from the Flash on the positive edge of the IPO clock, allowing for a
maximum of 344-bits (43 bytes) of option information to be read from Flash.

Because option information is stored in both the first two bytes of program memory and in
the information area of Flash memory, the data must be placed in specific locations to be
read correctly. In this case, the first two bytes at addresses 0 and 1 in program memory are
read out and the remainder of the bytes are read out of the Flash information area.

PS025113-1212 Operation
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Bit Description (Continued)

[1:0] Filter Select

FilterSely 2-bit selection for the clock filter mode.
00 = No filter.

01 = Filter low level noise on high level signal.
10 = Filter high level noise on low level signal.
11 = Filter both.

Notes: x indicates bit values 3—1; y indicates bit values 1-0.

} Note:  The bit values used in Table 89 are set at factory and no calibration is required.

Table 90. CIkFIt Delay Control Definition

DlyCtl3, DIyCtl2, Low Noise Pulse  High Noise Pulse

DlyCtl1 on High Signal (ns) on Low Signal (ns)
000 5 5
001 7 7
010 9 9
011 11 11
100 13 13
101 17 17
110 20 20
111 25 25

Note: The variation is about 30%.

PS025113-1212 Trim Bit Address Space
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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 113. eZ8 CPU Instruction Summary (Continued)

Address
Mode Op Flags
Assembly Code(s) Fetch Instr.
Mnemonic Symbolic Operation dst src (Hex) S V D H Cycles Cycles
AND dst, src  dst < dst AND src r r 52 *0 - - 2 3
r Ir 53 2 4
R R 54 3 3
R IR 55 3 4
R IM 56 3 3
IR M 57 3 4
ANDX dst, src dst < dst AND src ER ER 58 *0 - - 4 3
ER IM 59 4 3
ATM Block all interrupt and 2F - - - = 1 2
DMA requests during
execution of the next 3
instructions
BCLR bit, dst  dst[bit] — O r E2 * - - 2 2
BIT p, bit, dst  dst[bit] — p r E2 * 0 - - 2 2
BRK Debugger Break 00 - - - - 1 1
BSET bit, dst  dst[bit] — 1 r E2 * 0 - - 2 2
BSWAP dst dst[7:0] « dst[0:7] R D5 * 0 - - 2 2
BTJ p, bit, src, if src[bit] = p r F6 - - = = 3 3
BTJINZ bit, src, if src[bit] =1 r F6 - - - = 3 3
BTJZ bit, src, if src[bit] =0 r F6 - - - = 3 3
CALL dst SP « SP -2 IRR D4 - - - - 2 6
@SP « PC DA D6 3 3
PC « dst
CCF C«—-~C EF - - - - 1 2

Note: Flags Notation:

* = Value is a function of the result of the operation.

— = Unaffected.
X = Undefined.
0 = Reset to 0.
1=Setto 1.

PS025113-1212

eZ8 CPU Instruction Summary

172



Z8 Encore!® FO830 Series
Product Specification

Table 113. eZ8 CPU Instruction Summary (Continued)

Address
Mode Op Flags
Assembly Code(s) Fetch Instr.
Mnemonic Symbolic Operation dst src (Hex) C S V D H Cycles Cycles
POPX dst dst «— @SP ER D8 - - - - = 3 2
SP«—SP+1
PUSH src SP—SP-1 R 70 - - - - = 2 2
@SP <« SIc IR 71 2 3
IM IF70 3 2
PUSHX src SP—SP-1 ER Cc8 - - - - = 3 2
@SP « src
RCF C<0 CF 0 - - - -
RET PC «— @SP AF - - - - = 1
SP«—SP+2
RL dst R 90 * ok - - 2 2
D7|D6|D5|D4|D3|D2|D1|D0|<J IR 91 2 3
dst
RLC dst R 10 * ook - 2 2
D7[D6|Ds) 035?3 D2|p1|Do) IR 1 2 3
RR dst R EO * ok - - 2 2
|->|D7|D6|D5|D4|D3ID2ID1IDO IR E1l 2 3
dst
RRC dst R Co * ok - - 2 2
@Eﬂ R c1 2 3
SBCdst,src  dst« dst—src-C r r 32 * *ox 1 0% 2 3
r Ir 33 2 4
R R 34 3 3
R IR 35 3 4
R IM 36 3 3
IR IM 37 3 4
SBCX dst, src  dst < dst—src-C ER ER 38 * *ox 1 % 4 3
ER IM 39 4 3
SCF C«1 DF 1 - - - = 1 2

Note: Flags Notation:

* = Value is a function of the result of the operation.

— = Unaffected.
X = Undefined.
0 = Reset to 0.
1=Setto 1.

PS025113-1212
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Table 116 lists the DC characteristics of the Z8 Encore! F0830 Series products. All volt-
ages are referenced to Vgg, the primary system ground.

Table 116. DC Characteristics

Tp =0°Cto +70°C T, = —40°C to +105°C

Symbol Parameter Min  Typ Max Min Typ Max Units Conditions
Vpp Supply Voltage 2.7 - 3.6 V  Power supply noise not
to exceed 100mV peak
to peak
Vi1 Low Level Input -0.3 — 0.3*p V Forallinput pins except
Voltage D RESET.
VL2 Low Level Input -0.3 - 0.8 V  For RESET.
Voltage
ViH1 High Level Input 2.0 - 55 V  For all input pins without
Voltage analog or oscillator func-
tion.
ViH2 High Level Input 2.0 —  Vppt0. V  For those pins with ana-
Voltage 3 log or oscillator function.
VOLl Low Level - - 0.4 \V IOL =2mA; VDD =3.0V
Output Voltage High Output Drive dis-
abled.
Von1 High Level 2.4 - - V  lgy=-2mA; Vpp = 3.0V
Output Voltage High Output Drive dis-
abled.
VOL2 Low Level - - 0.6 \Y/ IOL =20mA; VDD =3.3V
Output Voltage High Output Drive
enabled.
VOH2 ngh Level 2.4 - - \Y IOH =-20mA;
Output Voltage Vpp = 3.3V
High Output Drive
enabled.
m Input Leakage -5 - +5 MA  Vpp=3.6V,;
Current Vin = Vpp or Vgs!
L Tristate Leakage -5 - +5 MA Vpp=3.6V
Current
Notes:

1. This condition excludes all pins that have on-chip pull-ups, when driven Low.

2. These values are provided for design guidance only and are not tested in production.
3. See Figure 31 for HALT Mode current.

PS025113-1212
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Table 135. Timer 0 PWM Low Byte Register (TOPWML)

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 FO5H

Hex Address: FO6

Table 136. Timer 0 Control Register 0 (TOCTLO)

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 FO6H

Hex Address: FO7

Table 137. Timer 0 Control Register 1 (TOCTL1)

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 FO7H

Hex Address: FO8

Table 138. Timer 1 High Byte Register (T1H)

Bit 7 6 5 4 3 2 1 0
Field TH
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 FO8H
PS025113-1212 Timer O
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Hex Address: F74

Table 149. ADC Sample Settling Time (ADCSST)

Bit 7 6 5 4 3 2
Field Reserved SST
RESET 0 1 | 1|
R/W R R/W
Address F74H
Bit Description
[7:4] Reserved
These bits are reserved and must be programmed to 0000.
[3:0] Sample Settling Time
SST Oh—Fh = Number of system clock periods to meet 0.5 pus minimum.
Hex Address: F75
Table 150. ADC Sample Time (ADCST)
Bit 7 6 5 4 3 2
Field Reserved ST
RESET 0 1 1 | 1 | 1|
R/W R/W R/W
Address F75H
Bit Description
[7:6] Reserved
This register is reserved and must be programmed to 0.
[5:0] Sample/Hold Time
ST Oh—Fh = Number of system clock periods to meet 1 ps minimum.

PS025113-1212

Hex Addresses: F77-F7F
This address range is reserved.

Analog-to-Digital Converter
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page select register 121, 122
FPS register 121, 122
FSTAT register 120

G

gated mode 89

general-purpose 1/0 33

GPIO 4, 33
alternate functions 34
architecture 34
control register definitions 39
input data sample timing 195
interrupts 39
port A-C pull-up enable sub-registers 46, 47, 48
port A-H address registers 40
port A-H alternate function sub-registers 42
port A-H control registers 41
port A-H data direction sub-registers 41
port A-H high drive enable sub-registers 44
port A-H input data registers 49
port A-H output control sub-registers 43
port A-H output data registers 50, 51
port A-H stop mode recovery sub-registers 45
port availability by device 33
port input timing 195
port output timing 196

H

H 165

HALT 168

halt mode 31, 168

hexadecimal number prefix/suffix 165

IM 164

immediate data 164
immediate operand prefix 165
INC 166

increment 166

increment word 167

INCW 167
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indexed 165
indirect address prefix 165
indirect register 164
indirect register pair 164
indirect working register 164
indirect working register pair 164
instruction set, ez8 CPU 162
instructions

ADC 166

ADCX 166

ADD 166

ADDX 166

AND 169

ANDX 169

arithmetic 166

BCLR 167

BIT 167

bit manipulation 167

block transfer 167

BRK 169

BSET 167

BSWAP 167, 169

BTJ 169

BTJINZ 166, 169

BTJZ 169

CALL 169

CCF 167, 168

CLR 168

COM 169

CP 166

CPC 166

CPCX 166

CPU control 168

CPX 166

DA 166

DEC 166

DECW 166

DI 168

DJNZ 169

El 168

HALT 168

INC 166

INCW 167

IRET 169
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