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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 2. EPROM Programming Mode Block Diagram
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Figure 4. 18-Pin DIP/SOIC Pin Identification

Standard Mode 

Pin # Symbol Function Direction

1Ð4 PB1ÐPB4 Port B, Pins 1,2,3,4 Input/Output

5 RESET Reset Input

6-9 PA7ÐPA4 Port A, Pins 7,6,5,4 Input/Output

10Ð13 PA3ÐPA0 Port A, Pins 3,2,1,0 Input/Output

14 VCC Power Supply

15 VSS Ground

16 XTAL2 Crystal Osc. Clock Output

17 XTAL1 Crystal Osc. Clock Input

18 PB0 Port B, Pin 0 Input/Output

PB1
PB2
PB3
PB4
RST
PA7
PA6
PA5
PA4

PBO
XTAL1
XTAL2
VSS

VCC

PA0
PA1
PA2
PA3
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PIN DESCRIPTION 

 

(Continued)

      
Figure 5. 20-Pin SSOP Pin Identification

Standard Mode 

Pin # Symbol Function Direction

1Ð4 PB1ÐPB4 Port B, Pins 1,2,3,4 Input/Output
5 RESET Reset Input
6 NC No Connection
7Ð10 PA7ÐPA4 Port A, Pins 7,6,5,4 Input/Output
11Ð14 PA3ÐPA0 Port A, Pins 3,2,1,0 Input/Output
15 NC No Connection
16 VCC Power Supply

17 VSS Ground

18 XTAL2 Crystal Osc. Clock Output
19 XTAL1 Crystal Osc. Clock Input
20 PB0 Port B, Pin 0 Input/Output

PB1
PB2
PB3
PB4

RESET
NC

PA7
PA6
PA5
PA4

PBO
XTAL1
XTAL2
VSS

VCC

NC
PA0
PA1
PA2
PA3

20

SSOP 20-Pin

1
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Z8E001
ZiLOG Z8Plus OTP Microcontroller
STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test con-
ditions as noted. All voltages are referenced to Ground. Pos-
itive current flows into the referenced pin (Figure 7).

CAPACITANCE

TA = 25¡C, VCC = GND = 0V, f = 1.0 MHz, unmeasured pins returned to GND.

Figure 7. Test Load Diagram

From Output 
Under Test 

150 pF 

Parameter Min Max

Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF
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Z8E001
Z8Plus OTP Microcontroller ZiLOG
DC ELECTRICAL CHARACTERISTICS

Table 1. DC Electrical Characteristics  

pF TA = 0¡C to +70¡C
Standard Temperatures

Typical2

@ 25¡CSym Parameter VCC
1

Min Max Units Conditions Notes

VCH Clock Input High 
Voltage

3.5V 0.7VCC VCC+0.3 1.3 V Driven by External 
Clock Generator

5.5V 0.7VCC VCC+0.3 2.5 V Driven by External 
Clock Generator

VCL Clock Input Low 
Voltage

3.5V VSSÐ0.3 0.2VCC 0.7 V Driven by External 
Clock Generator

5.5V VSSÐ0.3 0.2VCC 1.5 V Driven by External 
Clock Generator

VIH Input High Voltage 3.5V 
5.5V

0.7VCC 
0.7VCC

VCC+0.3 
VCC+0.3

1.3 
2.5

V 
V

VIL Input Low Voltage 3.5V 
5.5V

VSSÐ0.3 
VSSÐ0.3

0.2VCC 

0.2VCC

0.7
1.5

V
V

VOH Output High Voltage 3.5V VCCÐ0.4 3.1 V IOH = Ð2.0 mA

5.5V VCCÐ0.4 4.8 V IOH = Ð2.0 mA

VOL1 Output Low Voltage 3.5V 0.6 0.2 V IOL = +4.0 mA

5.5V 0.4 0.1 V IOL = +4.0 mA

VOL2 Output Low Voltage 3.5V 1.2 0.5 V IOL = +6 mA

5.5V 1.2 0.5 V IOL = +12 mA

VRH Reset Input High 
Voltage

3.5V 0.5VCC VCC 1.1 V

5.5V 0.5VCC VCC 2.2 V

VRL Reset Input Low 
Voltage

3.5V VSSÐ0.3 0.2VCC 0.9 V

5.5V VSSÐ0.3 0.2VCC 1.4 V

VOFFSET Comparator Input 
Offset Voltage

3.5V 25.0 10.0 mV
5.5V 25.0 10.0 mV

IIL Input Leakage 3.5V Ð1.0 2.0 0.064 mA VIN = 0V, VCC

5.5V Ð1.0 2.0 0.064 mA VIN = 0V, VCC

IOL Output Leakage 3.5V Ð1.0 2.0 0.114 µA VIN = 0V, VCC

5.5V Ð1.0 2.0 0.114 µA VIN = 0V, VCC

VICR Comparator Input
Common Mode
Voltage Range

3.5V VSSÐ0.3 VCCÐ1.0 V 3

5.5V VSSÐ0.3 VCCÐ1.0 V 3

IIR Reset Input Current 3.5V Ð10 Ð60 Ð30 µA
5.5V Ð20 Ð180 Ð100 µA
10 P R E L I M I N A R Y DS001101-Z8X0400



Z8E001
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ICC Supply Current 3.5V 2.5 2.0 mA @ 10 MHz 4,5
5.5V 6.0 3.5 mA @ 10 MHz 4,5

ICC1 Standby Current 3.5V 2.0 1.0 mA HALT Mode VIN = 0V, 
VCC @ 10 MHz

4,5

5.5V 4.0 2.5 mA HALT Mode VIN = 0V, 
VCC @ 10 MHz

4,5

ICC2 Standby Current 3.5V 500 150 nA STOP Mode VIN = 0V, 
VCC

6

Notes:
1. The VCC voltage specification of 3.5V guarantees 3.5V and the VCC voltage specification of 5.5 V guarantees 5.0 V ±0.5 V.
2. Typical values are measured at VCC = 3.3V and VCC = 5.0V; VSS = 0V = GND. 
3. For analog comparator input when analog comparator is enabled.
4. All outputs unloaded and all inputs are at VCC or VSS level.
5. CL1 = CL2 = 22 pF.
6. Same as note 4 except inputs at VCC.

Table 1. DC Electrical Characteristics (Continued)

pF TA = 0¡C to +70¡C
Standard Temperatures

Typical2

@ 25¡CSym Parameter VCC
1

Min Max Units Conditions Notes
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Z8E001
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ICC Supply Current 4.5V 7.0 4.0 mA @ 10 MHz 4,5
5.5V 7.0 4.0 mA @ 10 MHz 4,5

ICC1 Standby Current 4.5V 2.0 1.0 mA HALT Mode VIN = 0V, 
VCC @ 10 MHz

4,5

5.5V 2.0 1.0 mA HALT Mode VIN = 0V, 
VCC @ 10 MHz

4,5

ICC2 Standby Current 4.5V 700 250 nA STOP Mode VIN 
= 0V,VCC

6

5.5V 700 250 nA STOP Mode VIN 
= 0V,VCC

6

Notes:
1. The VCC voltage specification of 4.5V and 5.5V guarantees 5.0V ±0.5V.
2. Typical values are measured at VCC = 3.3V and VCC = 5.0V; VSS = 0V = GND. 
3. For analog comparator input when analog comparator is enabled.
4. All outputs unloaded and all inputs are at VCC or VSS level.
5. CL1 = CL2 = 22 pF.
6. Same as note 4 except inputs at VCC.

Table 2. DC Electrical Characteristics (Continued)

 TA = Ð40¡C to +105¡C
Extended Temperatures

Typical2

@ 25¡CSym Parameter VCC
1

Min Max Units Conditions Notes
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Z8E001
ZiLOG Z8Plus OTP Microcontroller
Z8PLUS CORE

The Z8E001 is based on the ZiLOG Z8Plus Core Architec-
ture. This core is capable of addressing up to 64KBytes of
program memory and 4KBytes of RAM. Register RAM is
accessed as either 8 or 16 bit registers using a combination
of 4, 8, and 12 bit addressing modes. The architecture sup-

ports up to 15 vectored interrupts from external and internal
sources. The processor decodes 44 CISC instructions using
six addressing modes. See the Z8Plus UserÕs Manual for
more information.

RESET

This section describes the Z8E001 reset conditions, reset
timing, and register initialization procedures. Reset is gen-
erated by the Reset Pin, Watch-Dog Timer (WDT), and
Stop-Mode Recovery (SMR). 

A system reset overrides all other operating conditions and
puts the Z8E001 into a known state. To initialize the chipÕs
internal logic, the RESET input must be held Low for at
least 30 XTAL clock cycles. The control registers and ports

are reset to their default conditions after a reset from
the RESET pin. The control registers and ports are not reset
to their default conditions after wakeup from Stop Mode or
WDT timeout. 

During RESET, the program counter is loaded with 0020H.
I/O ports and control registers are configured to their default
reset state. Resetting the Z8E001 does not affect the con-
tents of the general-purpose registers.

RESET PIN OPERATION

The Z8E001 hardware RESET pin initializes the control
and peripheral registers, as shown in Table 4. Specific reset
values are shown by 1 or 0, while bits whose states are un-
changed or unknown from Power-Up are indicated by the
letter U.

RESET must be held Low until the oscillator stabilizes, for
an additional 30 XTAL clock cycles, in order to be sure that
the internal reset is complete. The RESET pin has a Schmitt-
Trigger input with a trip point. There is no High side pro-
tection diode. The user should place an external diode from

RESET to VCC. A pull-up resistor on the RESET pin is ap-
proximately 500 KΩ, typical. 

Program execution starts 10 XTAL clock cycles after RE-
SET has returned High. The initial instruction fetch is from
location 0020H. Figure 9 indicates reset timing.

After a reset, the first routine executed must be one that ini-
tializes the TCTLHI control register to the required system
configuration, followed by initialization of the remaining
control registers.

Table 4. Control and Peripheral Registers   

Register (HEX) Register Name

Bits

Comments7 6 5 4 3 2 1 0

FF Stack Pointer 0 0 U U U U U U Stack pointer is not affected by 
RESET

FE Reserved

FD Register Pointer U U U U 0 0 0 0 Register pointer is not affected by 
RESET

FC Flags U U U U U U * * Only WDT & SMR flags are affected 
by RESET

FB Interrupt Mask 0 0 0 0 0 0 0 0 All interrupts masked by RESET

FA Interrupt Request 0 0 0 0 0 0 0 0 All interrupt requests cleared by 
RESET

F9ÐF0 Reserved

EFÐE0 Virtual Copy Virtual Copy of the Current Working 
Register Set

DFÐD8 Reserved
DS001101-Z8X0400 P R E L I M I N A R Y 15
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Z8E001 WATCH-DOG TIMER (WDT)

The WDT is a retriggerable one-shot 16-bit timer that resets
the Z8E001 if it reaches its terminal count. The WDT is driv-
en by the XTAL2 clock pin. To provide the longer timeout
periods required in applications, the watchdog timer is only
updated every 64th clock cycle. When operating in the RUN
or HALT Modes, a WDT timeout reset is functionally
equivalent to an interrupt vectoring the PC to 0020H and
setting the WDT flag to a one state. Coming out of RESET,
the WDT is fully enabled with its timeout value set at the
maximum value, unless otherwise programmed during the
first instruction. Subsequent executions of the WDT in-
struction, reinitialize the watchdog timer registers (C2H and
C3H), to their initial values as defined by bits D6, D5, and
D4 of the TCTLHI register. The WDT cannot be disabled
except on the first cycle after RESET, and if the device en-
ters Stop mode.

The WDT instruction should be executed often enough to
provide some margin before allowing the WDT registers to

get near 0. Because the WDT timeout periods are relatively
long, a WDT reset will occur in the unlikely event that the
WDT times out on exactly the same cycle that the WDT in-
struction is executed.

The WDT and SMR flags are the only flags that are affected
by the external RESET pin. RESET clears both the WDT
and SMR flags. A WDT timeout sets the WDT flag. The
STOP instruction sets the SMR flag. This behavior enables
software to determine whether a pin RESET occurred, or
whether a WDT timeout occurred, or whether a return from
STOP Mode occurred. Reading the WDT and SMR flags
does not reset it to zero, the user must clear it via software. 

Note: Failure to clear the SMR flag can result in undefined be-
havior.

Figure 12. Z8E001 TCTLHI Register for Control of WDT

D7 D6 D5 D4 D3 D2 D1 D0

0C1 TCTLHI

    RESERVED (MUST BE 0)

   0 = STOP MODE ENABLED
   1 = STOP MODE DISABLED*

D6   D5   D4  WDT TIMEOUT VALUE
----   ----   ----  --------------------------------
 0      0       0       DISABLED
 0      0      1         65,536   TpC
 0      1      0       131,072   TpC
 0      1      1       262,144   TpC
 1      0      0       524,288   TpC
 1      0      1    1,048,576   TpC
 1      1      0    2,097,152   TpC
 1      1      1    4,194,304   TpC*

(XTAL CLOCKS TO TIMEOUT)

1 = WDT ENABLED IN HALT MODE*
0 = WDT DISABLED IN HALT MODE*Designates Default Value after RESET
DS001101-Z8X0400 P R E L I M I N A R Y 19
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STOP MODE OPERATION

The STOP Mode provides the lowest possible device stand-
by current. This instruction turns off the on-chip oscillator
and internal system clock.

To enter the STOP Mode, the Z8E001 only requires a STOP
instruction. It is NOT necessary to execute a NOP instruc-
tion immediately before the STOP instruction.

The STOP Mode is exited by any one of the following re-
sets: RESET pin or a STOP-Mode Recovery source. Upon
reset generation, the processor always restarts the applica-
tion program at address 0020H, and the STOP Mode Flag
is set. Reading the STOP Mode Flag does not clear it. The
user must clear the STOP Mode Flag with software. 

Note: Failure to clear the STOP Mode Flag can result in unde-
fined behavior.

The Z8E001 provides a dedicated STOP-Mode Recovery
(SMR) circuit. In this case, a low-level applied to input pin
PB0 triggers an SMR. To use this mode, pin PB0 (I/O Port
B, bit 0) must be configured as an input before the STOP
Mode is entered. The Low level on PB0 must be held for a
minimum pulse width TWSM plus any oscillator startup
time. Program execution starts at address 20Hex after PB0
is raised back to a high level.

Notes: Use of the PB0 input for the stop mode recovery does
not initialize the control registers.

The STOP Mode current (ICC2) is minimized when:

• VCC is at the low end of the devices operating range.

• Output current sourcing is minimized.

• All inputs (digital and analog) are at the Low or
High rail voltages.

CLOCK

The Z8E001 MCU derives its timing from on-board clock
circuitry connected to pins XTAL1 and XTAL2. The clock
circuitry consists of an oscillator, a glitch filter, a divide-
by-two shaping circuit, a divide-by-four shaping circuit,
and a divide-by-eight shaping circuit. Figure 13 illustrates
the clock circuitry. The oscillatorÕs input is XTAL1 and its
output is XTAL2. The clock can be driven by a crystal, a
ceramic resonator, LC clock, or an external clock source. 

6F STOP ;enter STOP Mode

Figure 13. Z8E001 Clock Circuit

 ÷2

XTAL2

XTAL1 Glitch
Filter

 ÷4

 ÷8
WDT
Clock

Timer
Clock

Machine
Clock
(5 cycles
per in-
struction)
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¥ VCC power lines should be separated from the clock os-
cillator input circuitry.

¥ Resistivity between XTAL1 or XTAL2 (and the other
pins) should be greater than 10 MΩ.

Crystals and Resonators

Crystals and ceramic resonators (Figure 16) should have the
following characteristics to ensure proper oscillation:

Depending on the operation frequency, the oscillator can re-
quire additional capacitors, C1 and C2, as shown in Figure
16 and Figure 17. The capacitance values are dependent on
the manufacturerÕs crystal specifications.

Figure 15. Circuit Board Design Rules 

XTAL2

VSS
 

XTAL1 

Board Design Example

VSS
 

Z8E001 

Z8E001 

Z8E001 

C1 

C2 

 

 

Clock Generator Circuit

Signals A B

Signal C

(Parallel Traces
Must Be Avoided)

(Top View)

17

16

15

17

16

XTAL1

XTAL2

X1

X2

PB0

VCC
 

Crystal Cut AT (crystal only)
Mode Parallel, Fundamental Mode
Crystal Capacitance <7pF
Load Capacitance 10pF < CL < 220 pF,

15 typical
Resistance 100 ohms max
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LC OSCILLATOR

The Z8E001 oscillator can use a LC network to generate a
XTAL clock (Figure 17).

The frequency stays stable over VCC and temperature. The
oscillation frequency is determined by the equation: 

where L is the total inductance including parasitics, and CT
is the total series capacitance including parasitics.

Simple series capacitance is calculated using the equation
at the top of the next column.

A sample calculation of capacitance C1 and C2 for 5.83
MHz frequency and inductance value of 27 µH is displayed
as follows:

TIMERS

For the Z8E001, 8-bit timers (T0 and T1) are available to
function as a pair of independent 8-bit standard timers, or
they can be cascaded to function as a 16-bit PWM timer.

In addition to T0 and T1, extra 8-bit timers (T2 and T3) are
provided, but they can only operate in cascade to function
as a 16-bit standard timer.

Frequency =
 1         

 2π (LCT) 1/2

 1/ CT
 

If C1

1/CT 

 C1 

=

=

=

=

 1/C1 + 1/C2 

C2

2 C1

2CT

5.83 (10^6) =
1

    2¹ [2.7 (10-6) CT] º

CT = 27.6 pF

Thus C1 = 55.2 pF and C2 = 55.2 pF.

Figure 19. Z8E001 16-Bit Standard Timer

Enable TCTLL0 (D5)

IRQ5 (T23)
16-bit Down Counter

Internal Data Bus

T2VALT3VAL

OSC/8

T3AR T2AR
DS001101-Z8X0400 P R E L I M I N A R Y 25



Z8E001
ZiLOG Z8Plus OTP Microcontroller
Each 8-bit timer is provided a pair of registers, which are
both readable and writable. One of the registers is defined
to contain the auto-initialization value for the timer, while
the second register contains the current value for the timer.
When a timer is enabled, the timer decrements whatever
value is currently held in its count register, and then con-
tinues decrementing until it reaches 0. At this time, an in-
terrupt is generated and the contents of the auto-initializa-
tion register optionally copy into the count value register.
If auto-initialization is not enabled, the timer stops counting
upon reaching 0, and control logic clears the appropriate
control register bit to disable the timer. This operation is re-
ferred to as Òsingle-shotÓ. If auto-initialization is enabled,
the timer continues counting from the initialization value.
Software should not attempt to use registers that are defined
as having timer functionality.

Software is allowed to write to any register at any time, but
care should be taken if timer registers are updated while the
timer is enabled. If software updates the count value while
the timer is in operation, the timer continues counting based
upon the software-updated value. 

Note: Strange behavior can result if the software update oc-
curred at exactly the point that the timer was reaching 0
to trigger an interrupt and/or reload.

Similarly, if software updates the initialization value reg-
ister while the timer is active, the next time that the timer
reaches 0, it initializes using the updated value. 

Note: Strange behavior could result if the initialization value
register is being written while the timer is in the process
of being initialized. 

Whether initialization is done with the new or old value is
a function of the exact timing of the write operation. In all
cases, the Z8E001 prioritizes the software write above that
of a decrementer writeback; however, when hardware
clears a control register bit for a timer that is configured for
single-shot operation, the clearing of the control bit over-
rides a software write. Reading either register can be done

Figure 22. TCTLLO Register

D7 D6 D5 D4 D3 D2 D1 D0

0C0 TCTLLO

 

 
 
 
 

                            TIMER STATUS                
D2 D1 D0       T0          T1           T01 
---- ---- ---  ------------ ------------ ---------------
 0     0   0   DISAB.    DISAB.                    
 0     0   1   ENAB.     DISAB.                    
 0     1   0   DISAB.    ENAB.                     
 0     1   1   ENAB.     ENAB.                     
 1     0   0                                   ENAB.(*)
 1     0   1   ENAB.(*)  DISAB.                   
 1     1   0   DISAB.     ENAB.(*)                
 1     1   1   ENAB.(*)  ENAB.(*)                

 (NOTE: (*) INDICATES AUTO-RELOAD
   IS ACTIVE.)

RESERVED (MUST BE 0)

1 = T23 16-BIT TIMER ENABLED WITH
       AUTO-RELOAD ACTIVE
0 = T2 AND T3 TIMERS DISABLED

RESERVED (MUST BE 0)

Note: Timer T01 is a 16-bit PWM Timer formed by cascading 8-bit timers
T1 (MSB) and T0 (LSB). T23 is a standard 16-bit timer formed 
by cascading 8-bit timers T3 (MSB) and T2 (LSB).
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Figure 23. PortB Special Function Register (Tout Operation)

Figure 24. Port B Directional Control Register

Figure 25. Timer T0 Output Through TOUT

D7 D6 D5 D4 D3 D2 D1 D0

0D7 PTBSFR

1 = ENABLE BIT 0 AS SMR INPUT
0 = NO SPECIAL FUNCTIONALITY

1 = ENABLE BIT 1 AS TIMER0 OUTPUT
0 = NO SPECIAL FUNCTIONALITY

1 = ENABLE BIT 2 AS INT1 INPUT
0 = NO SPECIAL FUNCTIONALITY

D4 D3 COMPAR. INTERRUPTS
---   ---  -------------- -------------------
 0    0   DISABLED  DISABLED
 0    1   ENABLED   DISABLED
 1    0   DISABLED  ENABLED
 1    1   ENABLED   ENABLED

BIT 3: COMP. REF. INPUT
BIT 4: COMP. SIGNAL INPUT/
            INT0/INT2
RESERVED (MUST BE 0)

D7 D6 D5 D4 D3 D2 D1 D0

0D6 PTBDIR

RESERVED (MUST BE 0)

1 = BIT N SET AS OUTPUT
0 = BIT N SET AS INPUT

TOUTPB1
IRQ0
 (T0
End-of-Count)

 ÷2
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RESET CONDITIONS

After a hardware RESET, the timers are disabled. See Table
4 for timer control, value, and auto-initialization register
status after RESET.

I/O PORTS

The Z8E001 has 13 lines dedicated to input and output.
These lines are grouped into two ports known as Port A and
Port B. Port A is an 8-bit port, bit programmable as either
inputs or outputs. Port B can be programmed to provide
standard input/output or the following special functions:
timer0 output, comparator input, SMR input, and external
interrupt inputs.

All ports have push-pull CMOS outputs. In addition, the
outputs of Port A on a bit-wise basis can be configured for
open-drain operation.The ports operate on a bit-wise basis.
As such, the register values for/at a given bit position only
affect the bit in question.

Each port is defined by a set of four control registers. See
Figure 27.

Directional Control and Special Function 
Registers

Each port on the Z8E001 has a dedicated Directional Con-
trol Register that determines (on a bit-wise basis) whether
a given port bit operates as either an input or an output.

Each port on the Z8E001 has a Special Function Register
that, in conjunction with the Directional Control Register,
implements (on a bit-wise basis), any special functionality
that can be defined for each particular port bit. 

Input and Output Value Registers

Each port has an Output Value Register and a pF Input Val-
ue Register. For port bits configured as an input by means
of the Directional Control Register, the Input Value Reg-
ister for that bit position contains the current synchronized
input value. 

For port bits configured as an output by means of the Di-
rectional Control Register, the value held in the correspond-
ing bit of the Output Value Register is driven directly onto
the output pin. The opposite register bit for a given pin (the
output register bit for an input pin and the input register bit
for an output pin) holds their previous value. These bits are
not changed and donÕt have any effect on the hardware. 

READ/WRITE OPERATIONS

The control for each port is done on a bit-wise basis. All
bits are capable of operating as inputs or outputs, depending
upon the setting of the portÕs Directional Control Register.
If configured as an input, each bit is provided a Schmitt-
trigger. The output of the Schmitt-trigger is latched twice
to perform a synchronization function, and the output of the
synchronizer is fed to the port input register, which can be
read by software.

A write to a port input register has the effect of updating
the contents of the input register, but subsequent reads do
not necessarily return the same value that was written. If the
bit in question is defined as an input, the input register for

that bit position contains the current synchronized input val-
ue. Thus, writes to that bit position is overwritten on the next
clock cycle with the newly sampled input data. However,
if the particular port bit is programmed as an output, the in-
put register for that bit retains the software-updated value.
The port bits that are programmed as outputs do not sample
the value being driven out.

Any bit in either port can be defined as an output by setting
the appropriate bit in the directional control register. If such
is the case, the value held in the appropriate bit of the port
output register is driven directly onto the output pin. 

Table 7. Z8E001 I/O Ports Registers

Register Address Identifier

Port B Special Function OD7H PTBSFR
Port B Directional Control 0D6H PTBDIR
Port B Output Value 0D5H PTBOUT
Port B Input Value 0D4H PTBIN
Port A Special Function 0D3H PTASFR
Port A Directional Control 0D2H PTADIR
Port A Output Value 0D1H PTAOUT
Port A Input Value 0D0H PTAIN
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PORT B
Port B Description 

Port B is a 5-bit (bidirectional), CMOS-compatible I/O port.
These five I/O lines can be configured under software con-
trol to be an input or output, independently. Input buffers
are Schmitt-triggered. See Figure 33 through Figure 36 for
diagrams of all five Port B pins.

In addition to standard input/output capability on all five
pins of Port B, each pin provides special functionality as
shown in the following table:

Special functionality is invoked via the Port B Special Func-
tion Register. See Figure 32 for the arrangement and control
conventions of this register.

Table 8. Port B Special Functions

Port Pin 
Input Special 
Function

Output Special 
Function

PB0 Stop Mode Recovery 
Input

None

PB1 None Timer0 Output
PB2 IRQ3 None
PB3 Comparator Reference 

Input
None

PB4 Comparator Signal 
Input/IRQ1/IRQ4

None

Figure 32. Port B Special Function Register

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D7H PTBSFR

1 = ENABLE PB0 AS SMR INPUT
0 = NO SPECIAL FUNCTIONALITY

1 = ENABLE PB1 AS TIMER0 OUTPUT
0 = NO SPECIAL FUNCTIONALITY

1 = ENABLE PB2 AS IRQ3 INPUT
0 = NO SPECIAL FUNCTIONALITY

RESERVED (MUST BE 0)

1 = Analog Comparator on PB3 & PB4
0 =  Digital Inputs on PB3 & PB4

1 = PB4 Interrupts Enabled
0 =  PB4 Interrupts Disabled
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PORT B CONTROL REGISTERS

Figure 37. Port B Input Value Register

Figure 38. Port B Output Value Register

Figure 39. Port B Directional Control Register

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D4H PTBIN

PORT B BIT N CURRENT INPUT
VALUE

RESERVED (MUST BE 0)

(only updated for pins in 
  input mode)

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D5H PTBOUT

PORT B BIT N CURRENT 
OUTPUT VALUE

RESERVED (MUST BE 0)

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D6H PTBDIR

RESERVED (MUST BE 0)

1 = BIT N SET AS OUTPUT
0 = BIT N SET AS INPUT
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PORT B CONTROL REGISTERS (Continued)
Figure 40. Port B Special Function Register

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D7H PTBSFR

1 = ENABLE PB0 AS SMR INPUT
0 = NO SPECIAL FUNCTIONALITY

1 = ENABLE PB1 AS TIMER0 OUTPUT
0 = NO SPECIAL FUNCTIONALITY

1 = ENABLE PB2 AS IRQ3 INPUT
0 = NO SPECIAL FUNCTIONALITY

RESERVED (MUST BE 0)

1 = Analog Comparator on PB3 & PB4
0 =  Digital Inputs on PB3 & PB4

1 = PB4 Interrupts Enabled
0 =  PB4 Interrupts Disabled
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ORDERING INFORMATION

For fast results, contact your local ZiLOG sales office for
assistance in ordering the part(s) required.

Standard Temperature

18-Pin DIP Z8E00110SSC
18-Pin SOIC Z8E00110HSC
20-Pin SSOP Z8E00110PSC

Extended Temperature

18-Pin DIP Z8E00110PEC
18-Pin SOIC Z8E00110SEC
20-Pin SSOP Z8E00110HEC

Codes

Preferred Package P = Plastic DIP
Longer Lead Time S = SOIC

H = SSOP
Preferred Temperature S = 0¡C to +70¡C

E = Ð40¡C to +105¡C
Speed 10 = 10 MHz
Environmental C = Plastic Standard

Example:
Z  8E001 10 P   S  C         is a Z86E001, 10 MHz, DIP, 0¡ to +70¡C, Plastic Standard Flow

Environmental Flow
Temperature
Package
Speed
Product Number
ZiLOG Prefix
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Pre-Characterization Product: 

 

The product represented by this document is newly introduced
and ZiLOG has not completed the full characterization of the
product. The document states what ZiLOG knows about this
product at this time, but additional features or non-conformance

with some aspects of the document may be found, either by
ZiLOG or its customers in the course of further application and
characterization work. In addition, ZiLOG cautions that delivery
may be uncertain at times, due to start-up yield issues.

 

Development Projects:

 

Customer is cautioned that while reasonable efforts will be
employed to meet performance objectives and milestone dates,
development is subject to unanticipated problems and delays.

No production release is authorized or committed until the
Customer and ZiLOG have agreed upon a Product Specification
for this project.

 

Low Margin:

 

Customer is advised that this product does not meet ZiLOG's
internal guardbanded test policies for the specification requested
and is supplied on an exception basis. Customer is cautioned that
delivery may be uncertain and that, in addition to all other
limitations on ZiLOG liability stated on the front and back of the

acknowledgement, ZiLOG makes no claim as to quality and
reliability under the document. The product remains subject to
standard warranty for replacement due to defects in materials
and workmanship.

 

©1999 by ZiLOG, Inc. All rights reserved. Information in this
publication concerning the devices, applications, or technology
described is intended to suggest possible uses and may be
superseded. ZiLOG, INC. DOES NOT ASSUME LIABILITY
FOR OR PROVIDE A REPRESENTATION OF ACCURACY
OF THE INFORMATION, DEVICES, OR TECHNOLOGY
DESCRIBED IN THIS DOCUMENT. ZiLOG ALSO DOES
NOT ASSUME LIABILITY FOR INTELLECTUAL
PROPERTY INFRINGEMENT RELATED IN ANY
MANNER TO USE OF INFORMATION, DEVICES, OR
TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE.

Except with the express written approval of ZiLOG, use of
information, devices, or technology as critical components of
life support systems is not authorized. No licenses are conveyed,
implicitly or otherwise, by this document under any intellectual
property rights.

ZiLOG, Inc. 
910 East Hamilton Avenue, Suite 110
Campbell, CA 95008
Telephone (408) 558-8500
FAX 408 558-8300
Internet: http://www.zilog.com
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