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Table 7. Register File Address Map (Continued)

Z8 Encore! XP® F0822 Series

Product Specification

Address

(Hex) Register Description Mnemonic Reset (Hex) Page No
FFC Flags — XX Refer to eZ8
FFD Register Pointer RP XX CPU User
FFE Stack Pointer High Byte SPH XX Manual

FFF Stack Pointer Low Byte SPL XX

XX=Undefined

PS022517-0508
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UARTO Status 0
UOSTATO (F41H - Read Only)
|D7|D6|D5|D4|D3|D2|D1|DO|

] LeTs signal -
Returns the level of the CTS

signal

Transmitter Empty
0 = Data is currently

transmitting
1 = Transmission is

complete

Transmitter Data Register
0 = Transmit Data Register is

full
1 = Transmit Data register is
empty

Break Detect
0 = No break occurred

1 = A break occurred

Framing Error
0 = No framing error

occurred
1 = A framing occurred

Overrun Error
0 = No overrrun error

occurred
1 = An overrun error

occurred

Parity Error
0 ='No parity error occurred
1 = A parity error occurred

Receive Data Available )
0 = Receive Data Register is

empty
1 = A byte is available in the

Receive
Data Register
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UARTO Control 0
UOCTLO (F42H - Read/Write)
D7D6P5[D4P3P2p1 o]

1Loop Back Enable
0 = Normal operation
1 = Transmit data is looped
back to
the receiver

STOP Bit Select
0 = Transmitter sends 1

STOP bit
1 = Transmitter sends 2

STOP bits

L Send Break
0 = No break is sent

1 = Output of the transmitter
is zero

Parity Select
0 ="Even parity
1 = Odd parity

Parity Enable
0 ="Parity is disabled
1 = Parity is enabled

CTS Enable
0 = CTS signal has no effect

on the
transmitter
1 = UART recognizes CTS
signal as a
transmit enable control

signal

Receive Enable,
0 = Receiver disabled
1 = Receiver enabled

Transmit Enable
0 = Transmitter disabled
1 = Transmitter enabled

Control Register Summary
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Port C Address
PCADDR (FD8H - Read/Write)
D7P6p5p4P3p2p1po

L PortC Address[7:0]
Selects Port Sub-Registers:
00H = No function
01H = Data direction
02H = Alternate function
03H = Output control (open-

drain)
04H = High drive enable
05H = STOP mode recovery
enable
06H = Pull-up enable
07H-FFH = No function

Port C Control
PCCTL (FD9H - Read/Write)
D7p6p5D4P3P2p1Do)

—‘7 [ portc Control [5:0

Provides Access !0 Port
Sub-Registers

Reserved

Port C Input Data
PCIN (FDAH - Read Only)
D7p6D5p4D3P2D1P0]

[ _portc Input Data [5:0]

Reserved

Port C Output Data
PCOUT (FDBH - Read/Write)
D7[D6P5D4D3P2P1D0]

[ _portc Output Data [5:0]

Reserved

PS022517-0508
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Port A—C Control Registers

The Port A—C Control Registers set the GPIO port operation. The value in the correspond-
ing Port A—C Address Register determines the control sub-registers accessible using the
Port A—C Control Register (Table 15).

Table 15. Port A—C Control Registers (PXCTL)

BITS |7 6 5 4 3 2 1 0
FIELD PCTL

RESET 00H

R/W R/W

ADDR FD1H, FD5H, FD9H

PCTL[7:0]—Port Control
The Port Control Register provides accessto all sub-registersthat configure the GPIO Port
operation.

Port A—C Data Direction Sub-Registers

The Port A—C Data Direction sub-register is accessed through the Port A—C Control
register by writing 01H to the Port A—C Address Register (Table 16).

Table 16. Port A-C Data Direction Sub-Registers

BITS 7 6 5 4 3 2 1 0
FIELD DD7 DD6 DD5 DD4 DD3 DD2 DD1 DDO
RESET 1

R/W R/W

ADDR If 01H in Port A-C Address Register, accessible through the Port A—C Control Register

PS022517-0508

DDJ[7:0]—Data Direction

These bits control the direction of the associated port pin. Port Alternate Function

operation overrides the Data Direction register setting.

0 = Output. Datain the Port A—C Output Data Register is driven onto the port pin.

1 =Input. The port pin is sampled and the value written into the Port A—C Input
Data Register. The output driver is tri-stated.

Port A—C Alternate Function Sub-Registers

The Port A—C Alternate Function sub-register (Table 17) is accessed through the
Port A—C Control Register by writing 02# to the Port A—C Address Register. The
Port A—C Alternate Function sub-registers select the alternate functions for the selected

General-Purpose Input/Output



Z8 Encore! XP® F0822 Series
Product Specification

COMPARE Mode
When the timer is disabled, the Timer Output signal is set to the value of thisbit. When the
timer is enabled, the Timer Output signal is complemented upon timer Reload.

GATED Mode

0 = Timer counts when the Timer Input signal is High (1) and interrupts are
generated on the falling edge of the Timer Input.

1 = Timer counts when the Timer Input signal is Low (0) and interrupts are
generated on the rising edge of the Timer Input.

CAPTURE/COMPARE Mode

0 = Counting is started on the first rising edge of the Timer Input signal. The
current count is captured on subsequent rising edges of the Timer Input signal.

1 = Counting is started on the first falling edge of the Timer Input signal. The
current count is captured on subsequent falling edges of the Timer Input signal.

PRES—Prescale value

Thetimer input clock is divided by 2°RES where PRES is set from O to 7. The prescaler is
reset each time the Timer is disabled. Thisinsures proper clock division each time the
Timer isrestarted.

000 = Divide by 1

001 = Divide by 2

010 = Divide by 4

011 = Divide by 8

100 = Divide by 16

101 = Divide by 32

110 = Divide by 64

111 = Divide by 128

TMODE—Timer Mode

000 = ONE-SHOT mode

001 = CONTINUOUS mode

010 = COUNTER mode

011 = PWM mode

100 = CAPTURE mode

101 = COMPARE mode

110 = GATED mode

111 = CAPTURE/COMPARE mode

PS022517-0508 Timers
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Watchdog Timer

Operation

PS022517-0508

Watchdog Timer (WDT) protects against corrupt or unreliable software, power faults, and
other system-level problems which can place the Z8 Encore! X P® F0822 Series device
into unsuitable operating states. It includes the following features:

* On-chip RC oscillator.
¢ A selectable time-out response—Reset or Interrupt.
*  24-bit programmable time-out value.

WDT isaretriggerable one-shot timer that resets or interrupts the Z8 Encore! XP F0822
Series device when the WDT reachesitsterminal count. It usesits own dedicated on-chip
RC oscillator asits clock source. The WDT has only two modes of operation—ON and
OFF. When enabled, it always counts and must be refreshed to prevent atime-out. An
enable is performed by executing the WDT instruction or by setting the wpT a0 Option
Bit. ThewpT a0 bit enablesthe WDT to operate all thetime, even if aWDT instruction
has not been executed.

The WDT is a 24-bit reloadable downcounter that uses three 8-hit registersin the
eZ8 CPU register space to set the reload value. The nominal WDT time-out period is
given by the following equation:

WDT Reload Value

WDT Time-out Period (ms) = 10

where the WDT reload value is the decimal value of the 24-bit value given by
{WDTU[7:0], WDTH[7:0], WDTL[7:0]} and the typical Watchdog Timer RC oscillator
frequency is 10 kHz. WDT cannot be refreshed once it reaches 000002H. The WDT
Reload Value must not be set to values below 000004H. Table 47 providesinformation on
approximate time-out delays for minimum and maximum WDT reload values.

Table 47. Watchdog Timer Approximate Time-Out Delays

WDT Reload WDT Reload Approximate Time-Out Delay

Value Value (with 10 kHz typical WDT Oscillator Frequency)
(Hex) (Decimal) Typical Description

000004 4 400 ps Minimum time-out delay
FFFFFF 16,777,215 1677.5s Maximum time-out delay

Watchdog Timer
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multi-node network. The following MULTIPROCESSOR modes are available in hard-
ware:

* Interrupt on all address bytes.
¢ Interrupt on matched address bytes and correctly framed data bytes.
* Interrupt only on correctly framed data bytes.

These modes are selected with MpMD [1: 0] inthe UART Control 1 Register. For al
MULTIPROCESSOR modes, bit mpEN of the UART Control 1 Register must be set to 1.

Thefirst scheme is enabled by writing 01b toMPMD [1: 0]. In thismode, al incoming
address bytes cause an interrupt, while data bytes never cause an interrupt. The ISR

must manually check the address byte that caused triggered the interrupt. If it

matches the UART address, the software should clear MPMD [0] . At this point, each new
incoming byte interrupts the CPU. The software is then responsible for determining the
end-of-frame. It checks for the end-of-frame by reading the mprx bit of the UART
Status 1 Register for each incoming byte. If MPrRx=1, then anew frame begins. If the
address of thisnew frameisdifferent from the UART’s address, then MPMD [0] must be set
to 1 causing the UART interrupts to go inactive until the next address byte. If the new
frame’s address matches the UART’s address, then the data in the new frame should be
processed as well.

The second scheme is enabled by setting MPMD [1: 0] to 10b and writing the UART's
address into the UART Address Compare Register. This mode introduces more hardware
control, interrupting only on frames that match the UART’ s address. When an incoming
address byte does not match the UART s address, it isignored. All successive databytesin
this frame are also ignored. When a matching address byte occurs, an interrupt isissued
and further interrupts occur on each successive data byte. The first data byte in the frame
contains the NEWFRM=1 in the UART Status 1 Register. When the next address byte
occurs, the hardware compares it to the UART s address. If there is a match, the interrupts
continue and the NEWFRM bit is set for thefirst byte of the new frame. If thereis no match,
then the UART ignores all incoming bytes until the next address match.

Thethird schemeis enabled by setting MPMD [1: 0] to 11b and by writing the UART's
address into the UART Address Compare Register. This mode isidentical to the second
scheme, except that there are no interrupts on address bytes. The first data byte of each

frameis still accompanied by aNEWFRM assertion.

External Driver Enable

PS022517-0508

The UART provides a Driver Enable (DE) signal for off-chip bus transceivers. This
feature reduces the software overhead associated with using a GPIO pin to control the
transceiver when communicating on a multi-transceiver bus, such as RS-485.

Driver Enable is an active High signal that envel opes the entire transmitted data frame
including parity and STOP bits as displayed in Figurel5 on page 97. The Driver Enable
signal asserts when a byte is written to the UART Transmit Data Register. The Driver

Universal Asynchronous Receiver/Transmitter
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For agiven UART datarate, the integer baud rate divisor valueis calculated using the
following equation:

UART Baud Rate Divisor Value (BRG) = Round(sys’[em Clock Frequency (HZ))

16xXUART Data Rate (bits/s)

The baud rate error relative to the desired baud rate is calculated using the following
equation:

UART Baud Rate Error (%) = 100X(Actual Data Rate — Desired Data Rate)

Desired Data Rate

For reliable communication, the UART baud rate error must never exceed 5 percent.
Table 61 provides information on data rate errors for popular baud rates and commonly
used crystal oscillator frequencies.

Table 61. UART Baud Rates

10.0 MHz System Clock 5.5296 MHz System Clock
Desired BRG Desired BRG
Rate Divisor Actual Rate Error Rate Divisor Actual Rate Error
(kHz) (Decimal)  (kHz) (%) (kHz) (Decimal)  (kHz) (%)
1250.0 N/A N/A N/A 1250.0 N/A N/A N/A
625.0 1 625.0 0.00 625.0 N/A N/A N/A
250.0 3 208.33 -16.67 250.0 1 345.6 38.24
115.2 5 125.0 8.51 115.2 3 115.2 0.00
57.6 11 56.8 -1.36 57.6 6 57.6 0.00
38.4 16 39.1 1.73 38.4 9 38.4 0.00
19.2 33 18.9 0.16 19.2 18 19.2 0.00
9.60 65 9.62 0.16 9.60 36 9.60 0.00
4.80 130 4.81 0.16 4.80 72 4.80 0.00
2.40 260 2.40 -0.03 2.40 144 2.40 0.00
1.20 521 1.20 -0.03 1.20 288 1.20 0.00
0.60 1042 0.60 -0.03 0.60 576 0.60 0.00
0.30 2083 0.30 0.2 0.30 1152 0.30 0.00

PS022517-0508
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12C Controller

The 12C Controller makes the F0822 Series products bus-compatible with the 12C proto-
col. The 12C Controller consists of two bidirectional bus lines—a serial datasignal (SDA)
and aserial clock signal (SCL). Features of the I2C Controller include:

¢ Transmit and Receive Operation in MASTER mode.

* Maximum data rate of 400 kbit/s.

e 7-bit and 10-bit addressing modes for Slaves.

* Unrestricted number of data bytes transmitted per transfer.

The 12C Controller in the FO822 Series products does not operate in Slave mode.

Architecture

PS022517-0508

Figure 25 displays the architecture of the 1°C Controller.

SDA
SCL
Shift
ISHIFT =
A
' Load
PCDATA  [*]
Baud Rate Generator |
I2CBRH Receive
I2CBRL
A
Y Y
- Tx/Rx State Machine
| 2 | | Pcstar |
1“CCTL
A
Y Y A

A
\J

12C Interrupt Register Bus

Figure 25. 12C Controller Block Diagram

12C Controller
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The 12C Controller operatesin MASTER mode to transmit and receive data. Only asingle
master is supported. Arbitration between two masters must be accomplished in software.
1%C supports the following operations:

* Master transmitsto a 7-bit Slave

* Master transmitsto a 10-hit Slave

* Master receives from a 7-bit Slave
* Master receives from a 10-bit Slave

SDA and SCL Signals

1°C sends all addresses, data and acknowl edge signals over the SDA line, most-significant
bit first. SCL is the common clock for the 1°C Controller. When the SDA and SCL pin
alternate functions are selected for their respective GPIO ports, the pins are automatically
configured for open-drain operation.

The master (| 2C) isresponsiblefor driving the SCL clock signal, although the clock signal
becomes skewed by a slow slave device. During the low period of the clock, the save
pullsthe SCL signal Low to suspend the transaction. The master releases the clock at the
end of the low period and notices that the clock remains low instead of returning to ahigh
level. When the slave releases the clock, the 12C Controller continues the transaction. Al
dataistransferred in bytes and there is no limit to the amount of data transferred in one
operation. When transmitting data or acknowledging read data from the slave, the SDA
signal changesin the middle of the low period of SCL and is sampled in the middle of the
high period of SCL.

1°C Interrupts

PS022517-0508

The 1°C Controller contains four sources of interrupts—Transmit, Receive, Not Acknowl-
edge, and Baud Rate Generator. These four interrupt sources are combined into asingle
interrupt request signal to the interrupt controller. The Transmit Interrupt is enabled by the
IEN and TXI bits of the control register. The Receive and Not Acknowledgeinterrupts are
enabled by the IEN bit of the control register. BRG interrupt is enabled by the BIRQ and
IEN bits of the control register.

Not Acknowledge interrupts occur when a Not Acknowledge condition is received from
the slave or sent by the 1°C Controller and neither the START or STOP bit is set. The Not
Acknowledge event sets the NCKI bit of the 1°C Status Register and can only be cleared
by setting the START or STOP bit in the I2C Control Register. When thisinterrupt occurs,
the 1°C Controller waits until either the STOP or START bit is set before performing any
action. In an ISR, the NCKI bit should always be checked prior to servicing transmit or
receive interrupt conditions because it indicates the transaction is being terminated.

12C Controller
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Software responds by writing the second byte of address into the contents of the 1°C
Data Register.

The 12C Controller shiftsthe rest of the first byte of address and write bit out the SDA
signal.

If the 1°C Slave sends an acknow edge by pulling the SDA signal low during the next
high period of SCL the 1°C Controller sets the ACK bit in the I°C Status register.
Continue with step 12.

If the slave does not acknowledge the first address byte, the 12C Controller sets the
NCKI bit and clearsthe ACK hit in the 1°C Status register. Software response to the
Not Acknowledgeinterrupt by setting the STOP and FLUSH bitsand clearing the TXI
bit. The 12C Controller sends the STOP condition on the bus and clears the STOP and
NCKI bits. The transaction is complete (ignore following steps).

The 12C Controller loads the 12C Shift register with the contents of the 1°C Data
Register (2nd byte of address).

The 12C Controller shifts the second address byte out the SDA signal. After thefirst
bit has been sent, the Transmit Interrupt is asserted.

Software responds by setting the STOP bit in the 12C Control Register. The TX| bit
can be cleared at the same time.

Software polls the STOP bhit of the 12C Control Register. Hardware deasserts the
STOP bit when the transaction is completed (STOP condition has been sent).

Software checks the ACK bit of the 1°C Status register. If the slave acknowledged, the
ACK bitisequal to 1. If the slave does not acknowledge, the ACK bit is equal
to 0. The NCKI interrupt do not occur because the STOP bit was set.

Write Transaction with a 10-Bit Address

Figure 29 displays the data transfer format for a 10-bit addressed slave. Shaded regions
indicate data transferred from the 12C Controller to slaves and unshaded regions indicate
data transferred from the slaves to the I2C Controller.

PS022517-0508

Slave Address _ Slave Address _
st 7 Bflie W=0A 2nd Byte A |Data|A |Data | A/A | PIS

Figure 29. 10-Bit Addressed Slave Data Transfer Format

Thefirst seven bits transmitted in the first byte are 1111 0xx. The two bits xx are the two
most-significant bits of the 10-bit address. The lowest bit of the first byte transferred isthe
read/write control bit (=0). The transmit operation is carried out in the same manner as 7-
bit addressing.

12C Controller
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Flash Status Register

The Flash Status Register (Table 84) indicates the current state of the Flash Controller.
Thisregister can beread at any time. The Read-only Flash Status Register shares its Reg-
ister File address with the Write-only Flash Control Register.

Table 84. Flash Status Register (FSTAT)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved FSTAT
RESET 0
R/W R
ADDR FF8H
Reserved

These bits are reserved and must be O.

FSTAT—Flash Controller Satus

00_0000 = Flash Controller locked.

00_0001 = First unlock command received.
00_0010 = Second unlock command received.
00_0011 = Flash Controller unlocked.

00_0100 = Flash Sector Protect Register selected.
00_1xxx = Program operation in progress.
01_Oxxx = Page erase operation in progress.
10_Oxxx = Mass erase operation in progress.

Page Select Register

The Page Select (FPS) Register (Table 85) 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 given
by the PAGE field are erased to FFH.

The Page Select Register sharesits Register File address with the Flash Sector Protect
Register. The Page Select Register cannot be accessed when the Flash Sector Protect
Register is enabled.

Table 85. Page Select Register (FPS)

BITS 7 6 5 4 3 2 1 0
FIELD | INFO_EN PAGE

RESET 0

R/W R/W

ADDR FFOH

PS022517-0508
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On-Chip Oscillator

Z8 Encore! XP® F0822 Series products feature an on-chip oscillator for use with external
crystals with frequencies from 32 kHz to 20 MHz. In addition, the oscillator can support
external RC networks with oscillation frequencies up to 4 MHz or ceramic resonators with
oscillation frequencies up to 20 MHz. This oscillator generates the primary system clock
for theinternal €28 CPU and the mgjority of the on-chip peripheras. Alternatively, the
XN 1nput pin can also accept a CMOS-level clock input signal (32 kHz—20 MHz). If an
external clock generator is used, the X o1 pin must be |eft unconnected.

When configured for use with crystal oscillatorsor external clock drivers, the frequency of
the signal on the X input pin determines the frequency of the system clock (that is, no
internal clock divider). In RC operation, the system clock is driven by a clock divider
(divide by 2) to ensure 50% duty cycle.

Operating Modes

Z8 Encore! XP F0822 Series products support 4 different oscillator modes:
* On-chip oscillator configured for use with external RC networks (<4 MHz).
e Minimum power for use with very low frequency crystals (32 kHz to 1.0 MHz).

e Medium power for use with medium frequency crystals or ceramic resonators
(0.5 MHz to 10.0 MHz).

e Maximum power for use with high frequency crystals or ceramic resonators (8.0 MHz
to 20.0 MHz).

The oscillator mode is selected through user-programmable Option Bits. For more infor-
mation, see Option Bits on page 163.

Crystal Oscillator Operation

PS022517-0508

Figure 34 on page 168 displays a recommended configuration for connection with an
external fundamental-mode, parallel-resonant crystal operating at 20 MHz. Recommended
20 MHz crystal specifications are provided in Table 91 on page 168. Resistor R1is
optional and limits total power dissipation by the crystal. The printed circuit board layout
must add no more than 4 pF of stray capacitance to either the Xy or XquT pins. If oscilla-
tion does not occur, reduce the values of capacitors C1 and C2 to decrease loading.

On-Chip Oscillator
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Table 100 providesinformation on the external RC oscillator electrical characteristicsand
timing, and Table 101 provides information on the Flash memory electrical characteris-
tics and timing.

Table 100. External RC Oscillator Electrical Characteristics and Timing

Tp =-40°Cto 105 °C

Symbol |Parameter Minimum |Typical!|Maximum| Units |Conditions
Vbb Operating Voltage 2.70t - Y

Range
RexT External Resistance 40 45 200 kQ

from XIN to VDD
CexT External Capacitance 0 20 1000 pF

from XIN to VSS
Fosc External RC Oscillation - - MHz

Frequency

1 \When using the external RC oscillator mode, the oscillator can stop oscillating if the power supply drops below
2.7 V, but before the power supply drops to the voltage brown-out threshold. The oscillator will resume
oscillation as soon as the supply voltage exceeds 2.7 V.

Table 101. Flash Memory Electrical Characteristics and Timing

Vpp = 2.7 - 3.6V
Ty = -40 °C to 105 °C

Parameter Minimum | Typical |Maximum | Units |[Notes

Flash Byte Read Time 50 - - us

Flash Byte Program Time 20 - 40 us

Flash Page Erase Time 10 - - ms

Flash Mass Erase Time 200 - - ms

Writes to Single Address - - 2

Before Next Erase

Flash Row Program Time - - 8 ms |Cumulative program time for
single row cannot exceed
limit before next erase. This
parameter is only an issue
when bypassing the Flash
Controller.

PS022517-0508

Electrical Characteristics
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Table 101. Flash Memory Electrical Characteristics and Timing (Continued)

Vpp = 2.7 - 3.6V
T, = -40 °C to 105 °C

Parameter Minimum | Typical |Maximum | Units [Notes
Data Retention 100 - - years |25 °C
Endurance 10,000 - - cycles [Program / erase cycles

Table 102 provides information on the Reset and Stop Mode Recovery pin timing and
Table 103 provides information on the Watchdog Timer Electrical Characteristics and

Timing.

Table 102. Reset and Stop Mode Recovery Pin Timing

Tp =-40°Cto 105 °C

Symbol |Parameter Minimum | Typical |Maximum | Units |Conditions
TreseT |Reset pin assertion to 4 - Tek |Notin STOP mode.
initiate a System Reset TcLk = System Clock
period.
TsMmr Stop Mode Recovery pin 10 20 40 ns |RESET, DBG and
Pulse Rejection Period GPIO pins configured
as SMR sources.

1 When using the external RC oscillator mode, the oscillator can stop oscillating if the power supply drops
below 2.7 V, but before the power supply drops to the voltage brown-out threshold. The oscillator will
resume oscillation as soon as the supply voltage exceeds 2.7 V.

Table 103. Watchdog Timer Electrical Characteristics and Timing

Vpp = 2.7-3.6 V
Ty = -40 °C to 105 °C

including internal RC oscillator

Symbol |Parameter Minimum | Typical | Maximum | Units |Conditions
FwoT WDT Oscillator Frequency 5 10 20 kHz
lwoT WDT Oscillator Current - <1 5 uA

PS022517-0508
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Packaging

Figure 60 displays the 20-pin SSOP package available for Z8 Encore! XP® F0822 Series

devices.
20 1 T MILLIMETER INCH
-7 SYMBOL

H H H H H H H H H H MIN NOM MAX MIN NOM MAX
A 1.73 1.85 1.98 0.068 0,073 0.078
T Al 0.05 0.13 0.21 0.002 0.005 0.008
£ M A2 1.68 1.73 183 0.066 0.068 0.072
B 0.25 0.30 0.38 0.010 0.012 0415
{:} J C 0.13 0.15 0.22 0.005 0.006 0.009
b) 7.07 7.20 7.33 0.278 0.283 0.289
H H H H H H H H H H (. § £ 5.20 5.30 5.38 0.205 0.209 0.212

1 10 E] 0.65 BSC 0.0256 BSC

DETALL A H 7.65 7.80 7.90 0.301 0.307 0311
L 0.56 0.75 0.94 0.022 0.030 0.037
Q1 0.74 0.78 0.82 0.029 0.031 0.032

m

*J—L—EI ‘J—LfB SEATING PLANE

CONTROLLING DIMENSIONS : MM
LEADS ARE COPLANAR WITHIN .004 INCH.

of
L

DETAIL A

Figure 60. 20-Pin Small Shrink Outline Package (SSOP)

Figure 61 displays the 20-pin PDIP package available for Z8 Encore! XP F0822 Series

devices.
SBoL MILLIMETER INCH
MIN MAX MIN MAX
Al 038 | 081 015 032
20 " A2 3.25 3.68 .128 .145
L1 C 1 C 1 1 T 1 C 1 C 1 C 1 [ 1 [ 1 B 041 | 051 016 1020
B 147 | 157 | 058 062
c 020 | 0.30 008 012
El D 2565 | 26.16 1010 | 1.030
£ 749 | 826 295 325
£l 6.10 | 665 240 262
LI L JLJ L J LI LI LI LI T = 2.54 BSC 100 BSC
! 10 oA 787 | 9.14 310 360
o L 318 | 343 125 135
Qi 142 | 165 | 056 065
s 152 165 | 060 065
A CONTROLLING DIMENSIONS : INCH
F T
T R

B

Figure 61. 20-Pin Plastic Dual-Inline Package (PDIP)
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Z8F04xx with 4 KB Flash, 10-Bit Analog-to-Digital Converter
Standard Temperature: 0 °C to 70 °C
Z8F0421HH020SC 4KB 1KB 11 16 2 2 1 0 1 SSOP 20-pin package
Z8F0421PH020SC 4KB 1KB 11 16 2 2 1 0 1 PDIP 20-pin package
Z8F04225J020SC 4KB 1KB 19 19 2 5 1 1 1 SOIC 28-pin package
Z8F0422PJ020SC 4KB 1KB 19 19 2 5 1 1 1 PDIP 28-pin package
Extended Temperature: -40 °C to 105 °C
Z8F0421HHO20EC 4KB 1KB 11 16 2 2 1 0 1 SSOP 20-pin package
Z8F0421PH020EC 4KB 1KB 11 16 2 2 1 0 1 PDIP 20-pin package
Z8F0422SJ020EC 4KB 1KB 19 19 2 5 1 1 1 SOIC 28-pin package
Z8F0422PJ020EC 4KB 1KB 19 19 2 5 1 1 1 PDIP 28-pin package

PS022517-0508
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% 212

@ 212

Numerics

10-bit ADC 4
40-lead plastic dual-inline package 234

A

absolute maximum ratings 185

AC characteristics 194

ADC 214
architecture 147
automatic power-down 148
block diagram 147
continuous conversion 148
control register 150
control register definitions 150
data high byte register 151
data low bitsregister 151
electrical characteristics and timing 199
operation 148
single-shot conversion 148

ADCCTL register 150

ADCDH register 151

ADCDL register 151

ADCX 214

ADD 214

additional symbols 212

address space 13

ADDX 214

analog signals 10

analog-to-digital converter (ADC) 147

AND 217

ANDX 217

arithmetic instructions 214

assembly language programming 209
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assembly language syntax 210

B

B 212
b 211
baud rate generator, UART 99
BCLR 215
binary number suffix 212
BIT 215
bit 211
clear 215
manipulation instructions 215
set 215
set or clear 215
swap 215, 218
test and jump 217
test and jump if non-zero 217
test and jump if zero 217
block diagram 3
block transfer instructions 215
BRK 217
BSET 215
BSWAP 215, 218
BTJ217
BTJINZ 217
BTJz 217

C

CALL procedure 217
capture mode 81
capture/compare mode 82

cc 211

CCF 216

characteristics, electrical 185
clear 216

clock phase (SPI) 116

CLR 216

COM 217
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