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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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Peripherals Brown-out Detect/Reset, Cap Sense, DMA, I²S, POR, PWM, WDT

Number of I/O 62

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size 32K x 8

RAM Size 288K x 8

Voltage - Supply (Vcc/Vdd) 1.7V ~ 3.6V

Data Converters A/D 8x12b SAR; D/A 1x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 80-XFBGA, WLCSP
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Table 2.  Multiple Alternate Functions[1] (continued) 

Port/
Pin ACT #0 ACT #1 DS #2 ACT #4 ACT #5 ACT #6 ACT #7 ACT #8 ACT #9 ACT #10 ACT #12 ACT #13 ACT #14 ACT #15 DS #4 DS #5 DS #6

Note
1. The notation for a signal is of the form IPName[x].signal_name[u]:y.

IPName = Name of the block (such as tcpwm), x = Unique instance of the IP, Signal_name = Name of the signal, u = Signal number where there are more than one signals for a particular signal name, y = Designates 
copies of the signal name.
For example, the name tcpwm[0].line_compl[3]:4 indicates that this is instance 0 of a tcpwm block, the signal is line_compl # 3 (complement of the line output) and this is the fourth occurrence (copy) of the signal. Signal 
copies are provided to allow flexibility in routing and to maximise utilisation of on-chip resources.
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P6.1 P6.1 dsi[4].port_if[1]

P6.2 P6.2 lpcomp.inp_comp1 dsi[4].port_if[2]

P6.3 P6.3 lpcomp.inn_comp1 dsi[4].port_if[3]

P6.4 P6.4 dsi[4].port_if[4]

P6.5 P6.5 dsi[4].port_if[5]

P6.6 P6.6 swd_data dsi[4].port_if[6]

P6.7 P6.7 swd_clk dsi[4].port_if[7]

P7.0 P7.0 dsi[5].port_if[0]

P7.1 P7.1 csd.cmodpadd
csd.cmodpads

dsi[5].port_if[1]

P7.2 P7.2 csd.csh_tankpadd
csd.csh_tankpads

dsi[5].port_if[2]

P7.3 P7.3 csd.vref_ext dsi[5].port_if[3]

P7.4 P7.4 dsi[5].port_if[4]

P7.5 P7.5 dsi[5].port_if[5]

P7.6 P7.6 dsi[5].port_if[6]

P7.7 P7.7 csd.cshieldpads dsi[5].port_if[7]

P8.0 P8.0 dsi[11].port_if[0] smartio[8].io[0]

P8.1 P8.1 dsi[11].port_if[1] smartio[8].io[1]

P8.2 P8.2 dsi[11].port_if[2] smartio[8].io[2]

P8.3 P8.3 dsi[11].port_if[3] smartio[8].io[3]

P8.4 P8.4 dsi[11].port_if[4] smartio[8].io[4]

P8.5 P8.5 dsi[11].port_if[5] smartio[8].io[5]

P8.6 P8.6 dsi[11].port_if[6] smartio[8].io[6]

P8.7 P8.7 dsi[11].port_if[7] smartio[8].io[7]

P9.0 P9.0 ctb_oa0+ dsi[10].port_if[0] smartio[9].io[0]

P9.1 P9.1 ctb_oa0- dsi[10].port_if[1] smartio[9].io[1]

P9.2 P9.2 ctb_oa0_out dsi[10].port_if[2] smartio[9].io[2]

P9.3 P9.3 ctb_oa1_out dsi[10].port_if[3] smartio[9].io[3]

P9.4 P9.4 ctb_oa1- dsi[10].port_if[4] smartio[9].io[4]

P9.5 P9.5 ctb_oa1+ dsi[10].port_if[5] smartio[9].io[5]

P9.6 P9.6 ctb_oa0+ dsi[10].port_if[6] smartio[9].io[6]

P9.7 P9.7 ctb_oa1+ 
or ext_vref

dsi[10].port_if[7] smartio[9].io[7]

P10.0 P10.0 sarmux[0] dsi[9].port_if[0]

P10.1 P10.1 sarmux[1] dsi[9].port_if[1]

P10.2 P10.2 sarmux[2] dsi[9].port_if[2]

P10.3 P10.3 sarmux[3] dsi[9].port_if[3]

P10.4 P10.4 sarmux[4] dsi[9].port_if[4]

P10.5 P10.5 sarmux[5] dsi[9].port_if[5]

P10.6 P10.6 sarmux[6] dsi[9].port_if[6]

P10.7 P10.7 sarmux[7] dsi[9].port_if[7]

Table 3.  Port Pin Analog, Smart I/O, and DSI Functions (continued) 

Port/Pin Name Analog Digital HV DSI SMARTIO USB
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Power

The power system diagram (see Figure 3) shows the general
requirements for power pins on the PSoC 62. The PSoC 6 BLE
power scheme allows different VDDIO and VDDA connections.
Since no sequencing requirements need to be analyzed and
specified, customers may bring up the power supplies in any
order and the power system is responsible for ensuring power is
good in all domains before allowing operation. VDDD, VDDA,
and VDDIO may be separate nets, which are not ohmically
connected on chip. Depending on different package
requirements, these may be required to be connected off chip.

The power system will have a buck regulator in addition to an
LDO. A Single Input Multiple Output (SIMO) Buck regulator with
multiple outputs allows saving an inductor. 

The preliminary diagram is shown in Figure 3.

Figure 3.  SOC Power Connections

Figure 3 shows the power supply pins to the PSoC 62. It also
shows which pins need bypass capacitors.

Description of power pins is as follows:
1. VBACKUP is the supply to the backup domain. The backup

domain includes the 32-kHz WCO, RTC, and backup regis-
ters. It can generate a wake-up interrupt to the chip via the
RTC timers or an external input. It can also generate an
output to wakeup external circuitry. It is connected to
VDDD when not used as a separate battery backup
domain. VBACKUP provides the supply for Port 0.

2. VDDD is the main digital supply input (1.7 to 3.6V). It pro-
vides the inputs for the internal Regulators and for Port 1.

3. VDDA is the supply for analog peripherals (1.7 to 3.6V). It
must be connected to VDDIOA on the PCB.

4. VDDIOA is the supply to for Ports 9 and 10. It must be con-
nected to VDDA on the PCB when present. Ports 9 and 10
are supplied by VDDA when VDDIOA is not present.

5. VDD_NS is the supply input to the Buck and should be at
the same potential as VDDD. The bypass capacitor
between VDD_NS and ground should be 10 µF.

6. VDDIO0 is the Supply for Ports 11 to 13 when present.
When not present, these ports are supplied by VDDD.

7. VDDIO1 is the Supply for Ports 5 to 8 when present. When
not present, these ports are supplied by VDDA.

8. VDDIOR is the Supply for Ports 2 to 4 on the BGA 124
only.

All the pins above may be shorted to VDDD as shown in Figure 3.
9. VRF is the second output of the SIMO buck.
10. VBUCK1 is the SIMO buck output to the internal core logic

and is to be connected to VCCD.
11. VCCD is the internal core logic and needs to be connected

to VBUCK1 and decoupled.
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