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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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PIN DESCRIPTION

 

Figure 3. 18-Pin DIP/SOIC Pin Identification

Table 1. Standard Programming Mode

Pin # Symbol Function Direction

 

1–5 PB1–PB5 Port B, Pins 1,2,3,4,5 Input/Output

6–9 PA7–PA4 Port A, Pins 7,6,5,4 Input/Output

10–13 PA3–PA0 Port A, Pins 3,2,1,0 Input/Output

14 V

 

CC

 

Power Supply

15 V

 

SS

 

Ground

16 XTAL2 Crystal Oscillator Clock Output

17 XTAL1 Crystal Oscillator Clock Input

18 PB0 Port B, Pin 0 Input/Output
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Figure 6. 20-Pin SSOP Pin Identification/EPROM Programming Mode

Table 4. EPROM Programming Mode 

Pin # Symbol Function Direction

 

1 PGM Program Mode Input

2–4 GND Ground  

5 ADCLR/V

 

PP Clear Clock/Program Voltage Input

6 NC No Connection

7–10 D7–D4 Data 7,6,5,4 Input/Output

11–14 D3–D0 Data 3,2,1,0 Input/Output

15 NC No Connection

16 VDD Power Supply

17 GND Ground

18 NC No Connection

19 XTAL1 1-MHz Clock Input

20 ADCLK Address Clock Input

PGM
GND
GND
GND

ADCLR/VPP
NC
D7
D6
D5
D4

ADCLK
XTAL1
NC
GND
VDD
NC
D0
D1
D2
D3

20

20-Pin
SSOP

1

10 11
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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 = 25ºC, 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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DC ELECTRICAL CHARACTERISTICS

Table 5. DC Electrical Characteristics  

TA = 0ºC to +70ºC
Standard Temperatures

Typical2

@ 25°CSym Parameter VCC
1 Min Max Units Conditions Notes

VCH Clock Input High 
Voltage

3.0V 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

3.0V VSS–0.3 0.2VCC 0.7 V Driven by External Clock 
Generator

5.5V VSS–0.3 0.2VCC 1.5 V Driven by External Clock 
Generator

VIH Input High Voltage 3.0V 0.7VCC VCC+0.3 1.3 V

5.5V 0.7VCC VCC+0.3 2.5 V

VIL Input Low Voltage 3.0V VSS–0.3 0.2VCC 0.7 V

5.5V VSS–0.3 0.2VCC 1.5 V

VOH Output High Voltage 3.0V VCC–0.4 3.1 V IOH = –2.0 mA

5.5V VCC–0.4 4.8 V IOH = –2.0 mA

VOL1 Output Low Voltage 3.0V 0.6 0.2 V IOL = +4.0 mA

5.5V 0.4 0.1 V IOL = +4.0 mA

VOL2 Output Low Voltage 3.0V 1.2 0.5 V IOL = +6 mA

5.5V 1.2 0.5 V IOL = +12 mA

VOFFSET Comparator Input 
Offset Voltage

3.0V 25.0 10.0 mV
5.5V 25.0 10.0 mV

IIL Input Leakage 3.0V –1.0 2.0 0.064 µA VIN = 0V, VCC

5.5V –1.0 2.0 0.064 µA VIN = 0V, VCC

IOL Output Leakage 3.0V –1.0 2.0 0.114 µA VIN = 0V, VCC

5.5V –1.0 2.0 0.114 µA VIN = 0V, VCC

VICR Comparator Input
Common Mode
Voltage Range

3.0V VSS–0.3 VCC–1.0 V 3

5.5V VSS–0.3 VCC–1.0 V 3

RPB5 PB5 Pull-up Resistor 3.0V 100 200 kOhm 4
5.5V 100 200

VLV VCC Low-Voltage 
Protection

2.45 2.85 2.60 V

Notes:
1. The VCC voltage specification of 3.0V guarantees 3.0V; the VCC voltage specification of 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 the analog comparator input when the analog comparator is enabled.
4. No protection diode is provided from the pin to VCC. External protection is recommended.
5. All outputs are unloaded and all inputs are at the VCC or VSS level.
6. CL1 = CL2 = 22 pF.
7. Same as note 5, except inputs are at VCC.
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Z8PLUS CORE

The device is based on the ZiLOG Z8Plus Core Architec-
ture. This core is capable of addressing up to 64KB of pro-
gram memory and 4 KB 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 supports

up to 15 vectored interrupts from external and internal
sources. The processor decodes 44 CISC instructions using
6 addressing modes. See the Z8Plus User’s Manual for more
information.

RESET

This section describes the Z8Plus reset conditions, reset
timing, and register initialization procedures. Reset is gen-
erated by the Voltage Brown-Out/Power-On Reset
(VBO/POR), Watch-Dog Timer (WDT), and Stop-Mode
Recovery (SMR). 

A system reset overrides all other operating conditions and
puts the Z8Plus device into a known state. To initialize the
chip’s internal logic, the POR device counts 64 internal
clock cycles after the oscillator stabilizes. The control reg-
isters and ports are not reset to their default conditions after
wakeup from a STOP mode or WDT time-out. 

During RESET, the value of the program counter is 0020H.
The I/O ports and control registers are configured to their

default reset state. Resetting the device does not affect the
contents of the general-purpose registers.

The RESET circuit initializes the control and peripheral reg-
isters, as shown in Table 8. Specific reset values are indi-
cated by a 1 or a 0, while bits whose states are unchanged
or unknown from Power-Up are indicated by the letter U.

Program execution starts 10 External Crystal (XTAL) clock
cycles after the POR delay. 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 This activity is followed by initialization of
the remaining control registers.

Table 8. 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.

F9–F0 Reserved

EF–E0 Virtual Copy Virtual copy of the current working 
register set.

DF–D8 Reserved

D7 Port B Special 
Function

0 0 0 0 0 0 0 0 Deactivates all port special functions 
after RESET.

D6 Port B 
Directional 
Control

0 0 0 0 0 0 0 0 Defines all bits as inputs in PortB after 
RESET.

D5 Port B Output U U U U U U U U Output register not affected by RESET.

Note: *The SMR and WDT flags are set to indicate the source of the RESET.

http://www.zilog.com/pdfs/z8otp/contents.html
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RESET (Continued)

D4 Port B Input U U U U U U U U Current sample of the input pin 
following RESET.

D3 Port A Special 
Function

0 0 0 0 0 0 0 0 Deactivates all port special functions 
after RESET.

D2 Port A 
Directional 
Control

0 0 0 0 0 0 0 0 Defines all bits as inputs in PortA after 
RESET.

D1 Port A Output U U U U U U U U Output register not affected by RESET

D0 Port A Input U U U U U U U U Current sample of the input pin 
following RESET.

CF Reserved

CE Reserved

CD T1VAL U U U U U U U U

CC T0VAL U U U U U U U U

CB T3VAL U U U U U U U U

CA T2VAL U U U U U U U U

C9 T3AR U U U U U U U U

C8 T2AR U U U U U U U U

C7 T1ARHI U U U U U U U U

C6 T0ARHI U U U U U U U U

C5 T1ARLO U U U U U U U U

C4 T0ARLO U U U U U U U U

C3 WDTHI 1 1 1 1 1 1 1 1

C2 WDTLO 1 1 1 1 1 1 1 1

C1 TCTLHI 1 1 1 1 1 0 0 0 WDT enabled in HALT mode, WDT 
time-out at maximum value, STOP 
mode disabled.

C0 TCTLLO 0 0 0 0 0 0 0 0 All standard timers are disabled.

Table 8. Control and Peripheral Registers*  (Continued)

Register (HEX) Register Name

Bits

Comments7 6 5 4 3 2 1 0

Note: *The SMR and WDT flags are set to indicate the source of the RESET.

Table 9. Flag Register Bit D1, D0

D1 D0 Reset Source

0 0 VBO/POR

0 1 SMR Recovery
1 0 WDT Reset
1 1 Reserved
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IREQ SOFTWARE INTERRUPT GENERATION

IREQ can be used to generate software interrupts by spec-
ifying IREQ as the destination of any instruction referencing
the Z8Plus Standard Register File. These software inter-
rupts (SWI) are controlled in the same manner as hardware
generated requests. In other words, the IMASK controls the
enabling of each SWI.

To generate a SWI, the request bit in IREQ is set by the fol-
lowing statement:

OR IREQ,#NUMBER

The immediate data variable, NUMBER, has a 1 in the bit
position corresponding to the required level of SWI. For ex-
ample, an SWI must be issued when an IREQ5 occurs. Bit
5 of NUMBER must have a value of 1.

OR IREQ, #00100000B

If the interrupt system is globally enabled, IREQ5 is en-
abled, and there are no higher priority requests pending,
control is transferred to the service routine pointed to by the
IREQ5 vector.

Note: Software may modify the IREQ register at any time. Care
should be taken when using any instruction that modifies
the IREQ register while interrupt sources are active. The
software writeback always takes precedence over the
hardware. If a software writeback takes place on the
same cycle as an interrupt source tries to set an IREQ bit,
the new interrupt is lost. 

Nesting of Vectored Interrupts

Nesting vectored interrupts allows higher priority requests
to interrupt a lower priority request. To initiate vectored in-
terrupt nesting, perform the following steps during the in-
terrupt service routine:

• PUSH the old IMASK on the stack

• Load IMASK with a new mask to disable lower prior-
ity interrupts

• Execute an EI instruction

• Proceed with interrupt processing

• Execute a DI instruction after processing is complete

• Restore the IMASK to its original value by POPing the
previous mask from the stack

• Execute IRET

Depending on the application, some simplification of the
above procedure may be possible.

RESET Conditions

The IMASK and IREQ registers initialize to 00h  on RESET.

PROGRAMMABLE OPTIONS

EPROM Protect. When selecting the DISABLE EPROM
PROTECT/ENABLE TESTMODE option, the user can read
the software code in the program memory. ZiLOG’s inter-
nal factory test mode, or any of the standard test mode meth-
ods, are useful for reading or verifying the code in the mi-
crocontroller when using an EPROM programmer. If the
user should select the ENABLE EPROM PROTECT/DIS-
ABLE TESTMODE option, it is not possible to read the code
using a tester, programmer, or any other standard method.
As a result, ZiLOG is unable to test the EPROM memory
at any time after customer delivery. 

This option bit only affects the user’s ability to read the code
and has no effect on the operation of the part in an appli-
cation. ZiLOG tests the EPROM memory before customer
delivery whether or not the ENABLE EPROM PRO-
TECT/DISABLE TESTMODE option is selected; ZiLOG
provides a standard warranty for the part.

System Clock Source. When selecting the RC OSCILLA-
TOR ENABLE option, the oscillator circuit on the micro-
controller is configured to work with an external RC circuit.
When selecting the Crystal/Other Clock Source option, the
oscillator circuit is configured to work with an external
crystal, ceramic resonator, or LC oscillator.
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WATCH-DOG TIMER

The Watch-Dog Timer (WDT) is a retriggerable one-shot
16-bit timer that resets the device if it reaches its terminal
count. The WDT is driven by the XTAL2 clock pin. To pro-
vide the longer time-out periods required in applications,
the watch-dog timer is only updated every 64th clock cycle.
When operating in the RUN or HALT modes, a WDT time-
out reset is functionally equivalent to an interrupt vectoring
the PC to 0020H, and setting the WDT flag to 1. Coming
out of RESET, the WDT is fully enabled with its time-out
value set at minimum, unless otherwise programmed during
the first instruction. Subsequent executions of the WDT in-
struction reinitialize the watch-dog 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 ex-
cept on the first cycle after RESET and when the device en-
ters STOP mode.

The WDT instruction should be executed often enough to
provide some margin of time to allow the WDT registers to
approach 0. Because the WDT time-out periods are rela-
tively long, a WDT RESET occurs in the unlikely event that
the WDT times out on exactly the same cycle that the WDT
instruction is executed.

RESET clears both the WDT and SMR flags. A WDT time-
out sets the WDT flag, and the STOP instruction sets the
SMR flag. This function enables software to determine
whether a WDT time-out or a return from STOP mode oc-
curred. Reading the WDT and SMR flags does not reset the
flag to 0; therefore, the user must clear the flag via software. 

Note: Failure to clear the SMR flag can result in unexpected
behavior.

Figure 11. 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        8,388,608   TpC

(XTAL clocks to time-out)

1 = WDT enabled in HALT mode*
0 = WDT disabled in HALT mode*Designates the default value after RESET.
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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 Z8Plus only requires a STOP
instruction. It is not necessary to execute a NOP instruction
immediately before the STOP instruction.

The STOP mode is exited by any one of the following resets:
POR or a Stop-Mode Recovery source. At reset generation,
the processor always restarts the application program at ad-
dress 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 Z8Plus provides a dedicated Stop-Mode Recovery
(SMR) circuit. In this case, a low-level applied to input pin
PB0 (I/O Port B, bit 0) triggers an SMR. To use this mode,
pin PB0 must be configured as an input and the special func-
tion selected before the STOP mode is entered. The Low
level on PB0 must be held for a minimum pulse width
TWSM. Program execution starts at address 20h , after the
POR delay.

Notes: 1. The PB0 input, when used for 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 device’s operating range
• Output current sourcing is minimized
• All inputs (digital and analog) are at the Low or High

rail voltages
2. For detailed information about flag settings, see the
Z8Plus User’s Manual.

6F STOP ;enter STOP mode

http://www.zilog.com/pdfs/z8otp/contents.html
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Figure 20. 8-Bit Standard Timers

Figure 21. 16-Bit Standard PWM Timer
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TIMERS (Continued)

A pair of READ/WRITE registers is utilized for each 8-bit
timer. One register is defined to contain the auto-initializa-
tion value for the timer. The second register contains the
current value for the timer. When a timer is enabled, the tim-
er decrements the value in its count register and continues
decrementing until it reaches 0. An interrupt is generated,
and the contents of the auto-initialization register are op-
tionally copied into the count value register. If auto-initial-
ization is not enabled, the timer stops counting when the val-
ue reaches 0. Control logic clears the appropriate control
register bit to disable the timer. This operation is referred
to as a single-shot. If auto-initialization is enabled, the timer
counts from the initialization value. Software must not at-
tempt to use timer registers for any other function.

User software is allowed to write to any WRITE register at
any time; however, care should be taken if timer registers
are updated while the timer is enabled. If software changes
the count value while the timer is in operation, the timer con-
tinues counting from the updated value. 

Note: Unpredictable behavior can occur if the value updates at
the same time that the timer reaches 0.

Similarly, if user software changes the initialization value
register while the timer is active, the next time that the timer
reaches 0, the timer initializes to the changed value. 

Note: Unpredictable behavior can occur if the initialization
value register is changed while the timer is in the process
of being initialized. 

The initialization value is determined by the exact timing
of the WRITE operation. In all cases, the Z8Plus assigns a
higher priority to the software WRITE than to a decrementer
write-back. However, when hardware clears a control reg-
ister bit for a timer that is configured for single-shot oper-
ation, the clearing of the control bit overrides a software
WRITE. A READ of either register can be conducted at any
time, with no effect on the functionality of the timer.

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     Disabled    Disabled 
 0      0      1     Enabled     Disabled
 0      1      0     Disabled    Enabled 
 0      1      1     Enabled     Enabled 
 1      0      0                                         Enabled*
 1      0      1     Enabled*  Disabled 
 1      1      0     Disabled   Enabled* 
 1      1      1     Enabled*  Enabled*

 

 

N

 

OTE

 

:

 

 (*) 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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TIMERS (Continued)

Figure 23. PortB Special Function Register

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 T0 output
0 = No special functionality

1 = Enable Bit 2 as IRQ2 input
0 = No special functionality

D4 D3 Comparator Interrupts
---   ---  -------------- -------------------
 0    0   Disabled     Disabled
 0    1   Enabled      Disabled
 1    0   Disabled     Enabled
 1    1   Enabled      Enabled

BIT 3: Comparator reference input
BIT 4: Comparator signal input/IRQ0/IRQ2

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 

 

RESET

 

, the timers are disabled. See Table 8 for timer
control, value, and auto-initialization register status after

 

RESET

 

.

 

I/O PORTS

 

The Z8Plus

 

 

 

dedicates 14 lines 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 either standard in-
put/output, or the following special functions: 

 

T0

 

 output,
comparator input, 

 

SMR

 

 input, and external interrupt inputs.

All pins except 

 

PB5

 

 include 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 (Figure 26).

 

Directional Control and Special Function 
Registers

 

Each port on the Z8Plus features a dedicated directional con-
trol register that determines (on a bit-wise basis) if a given
port bit operates as input or output.

Each port on the Z8Plus features a special function register
(

 

SFR

 

) that, in conjunction with the directional control reg-
ister, implements (on a bit-by-bit basis) any special func-
tionality that can be defined for each particular port bit. 

 

Input and Output Value Registers

 

Each port features an Output Value Register and an input
value register. For port bits configured as an input by means
of the directional control register, the input value register

 

Figure 26. Port A Configuration with Open-Drain Capability and Schmitt-Trigger

 

PIN

PA0–PA7

PTAIN Bit n
N = 0...7

PTAOUT Bit n
N = 0...7

PTASFR Bit n
N = 0...7

PTADIR Bit n
N = 0...7

 

Table 14. I/O Ports Registers

Register Address Identifier

 

Port B Special Function 0D7H 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 A REGISTER DIAGRAMS

Figure 28. Port A Input Value Register

Figure 29. Port A Output Value Register

Figure 30. Port A Directional Control Register

Figure 31. Port A Special Function Register

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D0H PTAIN

Port A Bit n current input value
(only updated for pins in input mode)

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D1H PTAOUT

Port A Bit n currentoutput value

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D2H PTADIR

1 = Bit n set as an output
0 = Bit n set as an input

D7 D6 D5 D4 D3 D2 D1 D0

Register 0D3H PTASFR

1 = Bit n in open-drain mode
0 = Bit n in push-pull mode
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PORT B
Port B Description
Port B is a 6-bit (bidirectional), CMOS-compatible I/O port.
These six I/O lines can be configured under software control
to be an input or output. Each bit is configured
independently from the other bits. That is, one bit may be
set to INPUT while another bit is set to OUTPUT.

In addition to standard input/output capability, five pins of
Port B provide special functionality as indicated in Table 15.

Special functionality is invoked via the Port B special func-
tion register. Port B, bit 5, is an open-drain-only pin when
in output mode. There is no high-side driver on the output
stage, nor is there any high-side protection device, because
PB5 acts as the VPP pin for EPROM programming mode.
The user should always place an external protection diode
on this pin. See Figure 32.

Table 15. Port B Special Functions

Port 
Pin 

Input Special 
Function

Output Special 
Function

PB0 Stop Mode Recovery 
Input

None

PB1 None T0 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 T0 Output
0 = No Special Functionality

1 = Enable PB2 as IRQ3 Input
0 = No Special Functionality

Reserved (must be 0)

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

1 = PB4 Interrupts Enabled
0 =  PB4 Interrupts Disabled
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PORT B—PIN 1 CONFIGURATION

Figure 35. Port B Pin 1 Diagram

PIN

PB1

T0 Output

PTBOUT Bit 1

PTBSFR Bit 1

PTBDIR Bit 1

PTBDIR Bit 1

PTBIN Bit 1

M
U
X
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PORT B—PIN 2 CONFIGURATION

Figure 36. Port B Pin 2 Diagram

PIN

PB2

PTBOUT Bit 2

PTBSFR Bit 2

PTBDIR Bit 2

PTBDIR Bit 2

PTBIN Bit 2

Edge Detect LogicIRQ3
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COMPARATOR OPERATION (Continued)

age Protection trip point (VLV) is reached. The actual Low-
Voltage Protection trip point is a function of process pa-
rameters. 

Low-Voltage Protection is active in RUN and HALT modes
only, but is disabled in STOP mode (Figure 42). 

Figure 42. Typical Low Voltage Protection vs. Temperature

VCC
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LV
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PACKAGE INFORMATION

Figure 45. 18-Pin DIP Package Diagram

Figure 46. 18-Pin SOIC Package Diagram
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Figure 47. 20-Pin SSOP Package Diagram


