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Figure 4. The Z8F0811 and Z8F0411 MCUs in 20-Pin SSOP and PDIP Packages
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Figure 5. The Z8F0812 and Z8F0412 MCUs in 28-Pin SOIC and PDIP Packages
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Port A—C Address Registers

The Port A-C Address registers, shown in Table 14, select the GPIO port functionality
accessible through the Port A—C Control registers. The Port A-C Address and Control
registers combine to provide access to all GPIO port control.

Table 14. Port A—C GPIO Address Registers (PxADDR)

Bit 7 | e | s | 4 | 3 | 2 | 1 | o
Field PADDR[7:0]

RESET 00H

R/W R/W

Address FDOH, FD4H, FD8H

Bit Description

[7:0] Port Address

PADDR The Port Address selects one of the subregisters accessible through the Port Control Register.
00H = No function. Provides some protection against accidental port reconfiguration.
01H = Data Direction.
02H = Alternate Function.
03H = Output Control (Open-Drain).
04H = High Drive Enable.
05H = Stop Mode Recovery Source Enable.
06H = Pull-up Enable.
07H-FFH = no function.

PS022518-1011 PRELIMINARY GPIO Control Register Definitions



Architecture

Figure 10 displays the architecture of the timers.
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Figure 10. Timer Block Diagram
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The timers are 16-bit up-counters. Minimum time-out delay is set by loading the value
0001H into the Timer Reload High and Low Byte registers and setting the prescale value
to 1. Maximum time-out delay is set by loading the value O000H into the Timer Reload
High and Low Byte registers and setting the prescale value to 128. If the Timer reaches
FFFFH, the timer rolls over to 0000H and continues counting.

Timer Operating Modes

The timers are configured to operate in the following modes:

ONE-SHOT Mode

In ONE-SHOT Mode, the timer counts up to the 16-bit reload value stored in the Timer
Reload High and Low Byte registers. The timer input is the system clock. Upon reaching
the reload value, the timer generates an interrupt and the count value in the Timer High
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Table 42. Timer 0-1 Reload Low Byte Register (TXRL)

Bit 7 | e | s | a4 | 3 | 2 | 1 | o
Field TRL
RESET 1
R/W R/W
Address FO3H, FOBH
Bit Description
[7] Timer Reload Register High and Low
TRH, These two bytes form the 16-bit reload value, {TRH[7:0], TRL[7:0]}. This value sets the maxi-
TRL mum count value which initiates a timer reload to 0001H. In COMPARE Mode, these two bytes
form the 16-bit Compare value.
Timer 0-1 PWM High and Low Byte Registers
The Timer 0-1 PWM High and Low Byte (TXxPWMH and TXxPWML) registers, shown in
Tables 43 and 44, are used for Pulse-Width Modulator (PWM) operations. These registers
also store the Capture values for the CAPTURE and CAPTURE/COMPARE modes.
Table 43. Timer 0-1 PWM High Byte Register (TXPWMH)
Bit 7 | e | s | a4 | 3 | 2 | 1 | o
Field PWMH
RESET 0
R/W R/W
Address FO4H, FOCH
Table 44. Timer 0-1 PWM Low Byte Register (TxPWML)
Bit 7 | e | s | 4 | 3 | 2 | 1 | o
Field PWML
RESET 0
R/W R/W
Address FO5H, FODH
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Bit Description
[7:0] Pulse-Width Modulator High and Low Bytes
PWMH, These two bytes, {PWMH][7:0], PWML][7:0]}, form a 16-bit value that is compared to the current
PWML  16-bit timer count. When a match occurs, the PWM output changes state. The PWM output
value is set by the TPOL bit in the Timer Control (TXCTL) Register.
The TXPWMH and TXxPWML registers also store the 16-bit captured timer value when operat-
ing in CAPTURE or CAPTURE/COMPARE modes.
Timer 0-3 Control 0 Registers
The Timer 0-3 Control 0 (TXCTLO) registers, shown in Table 45, allow cascading of the
Timers.
Table 45. Timer 0-3 Control O Registers (TXCTLO)
Bit 7 | e | s | a4 | 3 | 2 | 1 | o
Field Reserved CscC Reserved
RESET 0
R/IW R/IW
Address FO6H, FOEH, F16H, F1EH
Bit Description
[7:5] Reserved
These bits are reserved and must be programmed to 000.
[4] Cascade Timers
CsC 0 = Timer Input signal comes from the pin.
1 = For Timer 0, input signal is connected to Timer 1 output. For Timer 1, the input signal is
connected to the Timer O output.
[3:0] Reserved

These bits are reserved and must be programmed to 0000.
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Operation

The UART always transmits and receives data in an 8-bit data format, least-significant bit
first. An even or odd parity bit is optionally added to the data stream. Each character
begins with an active Low start bit and ends with either 1 or 2 active High stop bits.
Figures 12 and 13 display the asynchronous data format used by the UART without parity
and with parity, respectively.
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Table 75. 1°C Baud Rate Low Byte Register (I2CBRL)
Bit 7 | e | s | a4 | 3 | 2 | 1 | o
Field BRL
RESET FFH
R/W R/IW
Address F54H
Bit Description
[7:0] I°C Baud Rate Low Byte
BRL Least significant byte, BRG[7:0], of the I°C Baud Rate Generator’s reload value.
Note: If the DIAG bit in the 1°C Diagnostic Control Register is set to 1, a read of the I2CBRL
Register returns the current value of the 1°C Baud Rate Counter [7:0].
I°C Diagnostic State Register
The I1°C Diagnostic State Register, shown in Table 76, provides observability into the
internal state. This register is read-only; it is used for I°C diagnostics and manufacturing
test purposes.
Table 76. I°C Diagnostic State Register (I2CDST)
Bit 7 6 5 a | 3 | 2 | 1 | o
Field SCLIN SDAIN STPCNT TXRXSTATE
RESET X 0
R/W R
Address F55H
Bit Description
[7] Serial Clock Input
SCLIN Value of the Serial Clock input signal.
[6] Serial Data Input
SDAIN Value of the Serial Data input signal.
[5] Stop Count
STPCNT Value of the internal Stop Count control signal.
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Page Select Register

The Page Select (FPS) Register, shown in Table 86, selects the Flash memory page to be
erased or programmed. Each Flash page contains 512 bytes of Flash memory. During a
Page Erase operation, all Flash memory locations with the 7 most significant bits of the
address provided by the PAGE field are erased to FFH.

The Page Select Register shares its Register File address with the Flash Sector Protect
Register. The Page Select Register cannot be accessed when the Flash Sector Protect Reg-
ister is enabled.

Table 86. Page Select Register (FPS)

Bit 7 | e | s | 4 | 3 | 2 | 1 | o
Field INFO_EN PAGE
RESET 0
R/W R/W
Address FFOH
Bit Description
[7] Information Area Enable
INFO_EN 0 = Information Area is not selected.
1 = Information Area is selected. The Information area is mapped into the Flash memory
address space at addresses FEOOH through FFFFH.
[6:0] Page Select
PAGE This 7-bit field selects the Flash memory page for Programming and Page Erase operations.

Flash memory address[15:9] = PAGE[6:0].

Flash Sector Protect Register

The Flash Sector Protect Register, shown in Table 87, protects Flash memory sectors from
being programmed or erased from user code. The Flash Sector Protect Register shares its
Register File address with the Page Select Register. The Flash Sector Protect Register can
be accessed only after writing the Flash Control Register with 5EH.

User code can only write bits in this register to 1 (bits cannot be cleared to 0 by user code).
To determine the appropriate Flash memory sector address range and sector number for
your F0822 Series product, please refer to Table 82 on page 143.
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The data in this chapter represents all known data prior to qualification and characteriza-
tion of the Z8 Encore! XP® F0822 Series of products, and is therefore subject to change.
Additional electrical characteristics may be found in the individual chapters of this docu-

ment.

Absolute Maximum Ratings

These ratings are stress ratings only. Operation of the device at any condition outside those
indicated in the operational sections of these specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods can affect device reliability. For
improved reliability, unused inputs must be tied to one of the supply voltages (Vpp or

Vss).

A Caution: Stresses greater than those listed in Table 97 can cause permanent damage to the device.

Table 97. Absolute Maximum Ratings

Parameter Minimum Maximum Units Notes
Ambient temperature under bias -40 +105 °C 1
Storage temperature —65 +150 °C

Voltage on any pin with respect to Vgg -0.3 +5.5 \Y

Voltage on AVgg pin with respect to Vgg -0.3 +0.3 \%

Voltage on Vpp pin with respect to Vgg -0.3 +3.6 \%

Voltage on AVpp pin with respect to Vpp -0.3 +0.3 \%

Maximum current on input and/or inactive output pin -5 +5 A

Maximum output current from active output pin -25 +25 mA

20-pin SSOP Package Maximum Ratings at —40°C to 70°C

Total power dissipation 430 mwW

Maximum current into Vpp or out of Vgg 120 mA

Note: This voltage applies to all pins except the following: Vpp, AVpp, Vrer, pins that support analog input (Port B),
and where otherwise noted.
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Table 97. Absolute Maximum Ratings (Continued)

Parameter Minimum Maximum Units Notes

20-pin SSOP Package Maximum Ratings at 70°C to 105°C

Total power dissipation 250 mw
Maximum current into Vpp or out of Vgg 69 mA
20-pin PDIP Package Maximum Ratings at —40°C to 70°C

Total power dissipation 775 mw
Maximum current into Vpp or out of Vgg 215 mA
20-pin PDIP Package Maximum Ratings at 70°C to 105°C

Total power dissipation 285 mw
Maximum current into Vpp or out of Vgg 79 mA
28-pin SOIC Package Maximum Ratings at —40°C to 70°C

Total power dissipation 450 mw
Maximum current into Vpp or out of Vgg 125 mA
28-pin SOIC Package Maximum Ratings at 70°C to 105°C

Total power dissipation 260 mw
Maximum current into Vpp or out of Vgg 73 mA
28-pin PDIP Package Maximum Ratings at —40°C to 70°C

Total power dissipation 1100 mw
Maximum current into Vpp or out of Vgg 305 mA
28-pin PDIP Package Maximum Ratings at 70°C to 105°C

Total power dissipation 400 mw
Maximum current into Vpp or out of Vgg 110 mA

Note: This voltage applies to all pins except the following: Vpp, AVpp, Vrer, pins that support analog input (Port B),

and where otherwise noted.
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AC Characteristics

Table 99 provides information about the AC characteristics and timing. All AC timing
information assumes a standard load of 50pF on all outputs.

Table 99. AC Characteristics

VDD =2.7-3.6V
Tp = —40°C to 105°C
Symbol Parameter Minimum Maximum Units Conditions
Fsyscik System Clock Frequency - 20.0 MHz
(ROM)
Fsyscik System Clock Frequency - 20.0 MHz Read-only from Flash mem-
(Flash) ory.
0.032768 20.0 MHz Program or erasure of Flash

memory.

FyTaL Crystal Oscillator Frequency 0.032768 20.0 MHz System clock frequencies
below the crystal oscillator
minimum require an exter-
nal clock driver.

TX|N System Clock Period 50 - ns TCLK = 1/FSYSCLK
TxINH System Clock High Time 20 30 ns Tck =50ns
TxinL System Clock Low Time 20 30 ns Tck =50ns
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Figure 47 displays the input frequency response of the ADC.
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Figure 47. Analog-to-Digital Converter Frequency Response
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Figure 50 and Table 108 provide timing information for the DBG pin. The DBG pin tim-
ing specifications assume a 4 s maximum rise and fall time.
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Figure 50. On-Chip Debugger Timing
Table 108. On-Chip Debugger Timing
Delay (ns)
Parameter Abbreviation Minimum  Maximum
DBG
T, XN Rise to DBG Valid Delay - 15
Ts XN Rise to DBG Output Hold Time 2 -
T3 DBG to X,y Rise Input Setup Time 10 -
Ty DBG to Xy Rise Input Hold Time 5 -
DBG frequency System
Clock/4
PS022518-1011 PRELIMINARY On-Chip Peripheral AC and DC Electrical
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Table 127. eZ8 CPU Instruction Summary (Continued)
Address op
Assembly Symbolic Mode Code(s) Flags Fetch Instr.
Mnemonic Operation dst src (Hex) S V H Cycles Cycles
ADD dst, src  dst < dst + src r r 02 *oox * 2 3
r Ir 03 2 4
R R 04 3 3
R IR 05 3 4
R IM 06 3 3
IR IM 07 3 4
ADDX dst, src  dst < dst + src ER ER 08 ook * 4 3
ER IM 09 4 3
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 IM 57 3 4
ANDX dst, src  dst «— dst AND src ER ER 58 * 0 - 4 3
ER IM 59 4 3
BCLR bit, dst  dst[bit] — 0 r E2 - - - 2 2
BIT p, bit, dst  dst[bit] «— p r E2 - - - 2 2
BRK Debugger Break 00 - - - 1 1
BSET bit, dst  dst[bit] — 1 r E2 - - - 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
dst PC — PC + X Ir F7 3 4
BTJINZ bit, src, if src[bit] = 1 r F6 - - - 3 3
dst PC — PC + X Ir F7 3 4
BTJZ bit, src, if src[bit] =0 r F6 - - - 3 3
dst PC — PC + X Ir F7 3 4

Note: Flags Notation:

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

— = Unaffected.
X = Undefined.
0 = Reset to 0.
1=Setto1.
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Table 127. eZ8 CPU Instruction Summary (Continued)
Address
Mode Op Flags
Assembly Symbolic Code(s) Fetch Instr.
Mnemonic Operation dst src (Hex) S V H Cycles Cycles
DECW dst dst«—dst—1 RR 80 * oo - 2 5
IRR 81 2 6
DI IRQCTL[7] — 0 8F - - - 1 2
DJINZ dst, RA dst«dst—1 r 0A-FA - - - 2 3
if dst = 0
PC — PC + X
El IRQCTL[7] — 1 9F - - - 1 2
HALT HALT Mode 7F - - - 1 2
INC dst dst«—dst+1 R 20 *oo* - 2 2
IR 21 2 3
r OE-FE 1 2
INCW dst dst«—dst+1 RR AO * oo - 2 5
IRR Al 2 6
IRET FLAGS «— @SP BF * oo * 1 5
SP—SP+1
PC — @SP
SP—SP+2
IRQCTL[7] < 1
JP dst PC « dst DA 8D - - - 3 2
IRR Cca 2 3
JP cc, dst if cc is true DA 0D-FD - - - 3 2
PC « dst
JR dst PC —PC+X DA 8B - - -
JR cc, dst if cc is true DA 0B-FB - - -
PC — PC +X

Note: Flags Notation:
* = Value is a function of the result of the operation.

— = Unaffected.
X = Undefined.
0 = Reset to 0.
1=Setto1.
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Table 127. eZ8 CPU Instruction Summary (Continued)
A'(\iﬂdress op

Assembly Symbolic & Code(s) Flags Fetch Instr.

Mnemonic Operation dst src (Hex) € Z S V D H Cycles Cycles
SRL dst >R R 1IFCo * * 0 * - - 3 2
“ IR 1F C1 3 3
SRP src RP « src IM 01 - - - - - - 2 2
STOP STOP Mode 6F e 1 2
SUB dst, src  dst « dst—src r r 22 [ A 2 3
r Ir 23 2 4
R R 24 3 3
R IR 25 3 4
R IM 26 3 3
IR IM 27 3 4
SUBX dst, src  dst « dst —src ER ER 28 ¥okook k] ¥ 4 3
ER IM 29 4 3
SWAP dst dst[7:4] < dst[3:0] R FO X * * X - - 2 2
IR F1 2 3
TCMdst, src  (NOT dst) AND src r r 62 - 0 - - 2 3
r Ir 63 2 4
R R 64 3 3
R IR 65 3 4
R IM 66 3 3
IR IM 67 3 4
TCMX dst, src  (NOT dst) AND src ER ER 68 - 0 - - 4 3
ER IM 69 4 3

Note: Flags Notation:

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

X = Undefined.

0 =Resetto 0.

1=Setto 1.
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