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Digital Ports (1)

* Basics
— Direction of pins :
* Input Micro-
. Output - controller 1
— State of pins Chin2  bin2 -
e 1: High (vcc) EE?EE E ~ PortA  PortB < EE&EEE
+ 0:low(GND)  “.ERE S \Fiths
_ Group of pins GND d Low High B vcc

* Ports



Digital Ports (2)

* Qutput Pins

Power Source

— Power sources 0 1
- High GND VCC
— Positive pole
— Source = GND * GND
VCC VCC

* Low
— Negative pole 0} 1}
— Sink GND VCC

Power Sink




Digital Ports (3)

* Qutput Pins (continued)
— Push—pull output

Vv
ccC _._Vcc
High [ Push High / .
p Pin has low voltage
Pin is a current sink
Out ¢ + Out ¢ —

Pin is a current source \1
Low / Pin has high voltage Low Z
Pull

GND GND




Digital Ports (4)

* Qutput Pins (finished)

— Technical Implementation

Vee
— e
—I[ N-channel ,
Control —¢ ¢$——Pin e
-”: P-channel <. \ ., Complementay
MOSFETs

GND



Digital Ports (5)

* |nput pins

Voltage Probe
— Probes

e Voltmeter VCC

* GND >0
*VCC->1

— No current

Pin Pin

= GND = GND = GND



Digital Ports (6)

* Input pins (continued)

— Technical Implementation

A buffer
isan
amplifier

Buffer with
Schmitt trigger
O

(@)

On the following page
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Digital Ports (7)

* Input pins (continued)
— Without Schmitt trigger
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Analog signal

1 0 1 (01 ? 1

Digital signal
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High region

Low region
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Digital Ports (8)

* Input pins (continued)
— With Schmitt trigger
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Digital Ports (9)

* |nput pins (finished)

— Pull Configuration

* Emergency-Power Supply Vec
Pull-up resistor
In— [L Pin In— [L Pin
_ Pinis low if no Pin is high if no
Pull-down resistor power source power source
connected connected

GND



Digital Ports (10)

DIR
orooorro

PO Module
S
a0 GPIO Module
O
ul 111111111 ?2X?7?27?2Xx/Xx?
c
EN IN
O
O LIXTEDEEIXIX| T X XXX X
O
.&2 PU ouT

X: unused, ?: read, !I: write

O Pin0<+— )
0 Pinl—
o Pin2—
O Pin 3 «—
O Pin4 <«
0 Pin5 <«

>~ Port

0D Pin6—
0OPin7<+— )




Digital Ports (11)

* Electrical Characteristics
— Operating voltage
e Typ.3.3V/5.0V

— Max pin current
* Typ. 20.0 mA

— Consult Datasheet
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