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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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59 P10.0 O0 / I St/B Bit 0 of Port 10, General Purpose Input/Output

U0C1_DOUT O1 St/B USIC0 Channel 1 Shift Data Output

CCU60_CC6
0

O2 St/B CCU60 Channel 0 Output

AD0 OH / 
IH

St/B External Bus Interface Address/Data Line 0

CCU60_CC6
0INA

I St/B CCU60 Channel 0 Input

ESR1_2 I St/B ESR1 Trigger Input 2

U0C0_DX0A I St/B USIC0 Channel 0 Shift Data Input

U0C1_DX0A I St/B USIC0 Channel 1 Shift Data Input

60 P10.1 O0 / I St/B Bit 1 of Port 10, General Purpose Input/Output

U0C0_DOUT O1 St/B USIC0 Channel 0 Shift Data Output

CCU60_CC6
1

O2 St/B CCU60 Channel 1 Output

AD1 OH / 
IH

St/B External Bus Interface Address/Data Line 1

CCU60_CC6
1INA

I St/B CCU60 Channel 1 Input

U0C0_DX1A I St/B USIC0 Channel 0 Shift Clock Input

U0C0_DX0B I St/B USIC0 Channel 0 Shift Data Input

61 P0.3 O0 / I St/B Bit 3 of Port 0, General Purpose Input/Output

U1C0_SELO
0

O1 St/B USIC1 Channel 0 Select/Control 0 Output

U1C1_SELO
1

O2 St/B USIC1 Channel 1 Select/Control 1 Output

CCU61_COU
T60

O3 St/B CCU61 Channel 0 Output

A3 OH St/B External Bus Interface Address Line 3

U1C0_DX2A I St/B USIC1 Channel 0 Shift Control Input

RxDC0B I St/B CAN Node 0 Receive Data Input

Table 6 Pin Definitions and Functions  (cont’d)

Pin Symbol Ctrl. Type Function
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16/32-Bit Single-Chip Microcontroller
with 32-Bit Performance
XC236xB (XC2000 Family)

1 Summary of Features
For a quick overview and easy reference, the features of the XC236xB are summarized
here.
• High-performance CPU with five-stage pipeline and MPU

– 12.5 ns instruction cycle @ 80 MHz CPU clock (single-cycle execution)
– One-cycle 32-bit addition and subtraction with 40-bit result
– One-cycle multiplication (16 × 16 bit)
– Background division (32 / 16 bit) in 21 cycles
– One-cycle multiply-and-accumulate (MAC) instructions
– Enhanced Boolean bit manipulation facilities
– Zero-cycle jump execution
– Additional instructions to support HLL and operating systems
– Register-based design with multiple variable register banks
– Fast context switching support with two additional local register banks
– 16 Mbytes total linear address space for code and data
– 1,024 Bytes on-chip special function register area (C166 Family compatible)
– Integrated Memory Protection Unit (MPU)

• Interrupt system with 16 priority levels providing 96 interrupt nodes
– Selectable external inputs for interrupt generation and wake-up
– Fastest sample-rate 12.5 ns

• Eight-channel interrupt-driven single-cycle data transfer with
Peripheral Event Controller (PEC), 24-bit pointers cover total address space

• Clock generation from internal or external clock sources,
using on-chip PLL or prescaler

• Hardware CRC-Checker with Programmable Polynomial to Supervise On-Chip
Memory Areas

• On-chip memory modules
– 8 Kbytes on-chip stand-by RAM (SBRAM)
– 2 Kbytes on-chip dual-port RAM (DPRAM)
– Up to 16 Kbytes on-chip data SRAM (DSRAM)
– Up to 16 Kbytes on-chip program/data SRAM (PSRAM)
– Up to 320 Kbytes on-chip program memory (Flash memory)
– Memory content protection through Error Correction Code (ECC)
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3.17 Clock Generation

The Clock Generation Unit can generate the system clock signal fSYS for the XC236xB
from a number of external or internal clock sources:
• External clock signals with pad voltage or core voltage levels
• External crystal or resonator using the on-chip oscillator
• On-chip clock source for operation without crystal/resonator
• Wake-up clock (ultra-low-power) to further reduce power consumption
The programmable on-chip PLL with multiple prescalers generates a clock signal for
maximum system performance from standard crystals, a clock input signal, or from the
on-chip clock source. See also Section 4.7.2 .
The Oscillator Watchdog (OWD) generates an interrupt if the crystal oscillator frequency
falls below a certain limit or stops completely. In this case, the system can be supplied
with an emergency clock to enable operation even after an external clock failure.
All available clock signals can be output on one of two selectable pins.
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4.1.1 Operating Conditions

The following operating conditions must not be exceeded to ensure correct operation of
the XC236xB. All parameters specified in the following sections refer to these operating
conditions, unless otherwise noticed.
Note: Typical parameter values refer to room temperature and nominal supply voltage,

minimum/maximum parameter values also include conditions of
minimum/maximum temperature and minimum/maximum supply voltage.
Additional details are described where applicable.

Table 13 Operating Conditions

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

Voltage Regulator Buffer 
Capacitance for DMP_M

CEVRM 
SR

1.0 �� 4.7 �PF   1)

Voltage Regulator Buffer 
Capacitance for DMP_1

CEVR1 
SR

0.47 �� 2.2 �PF   2)1)

External Load 
Capacitance

CL SR �� 203) �� pF pin out 
driver= default
4)

System frequency fSYS SR � � � �80 MHz   5)

Overload current for 
analog inputs6)

IOVA SR -2 �� 5 mA not subject to 
production test 

Overload current for digital 
inputs6)

IOVD SR -5 �� 5 mA not subject to 
production test 

Overload current coupling 
factor for analog inputs7)

KOVA 
CC

�� 2.5 x 
10-4

1.5 x 
10-3

- IOV< 0 mA; not 
subject to 
production test 

�� 1.0 x 
10-6

1.0 x 
10-4

- IOV> 0 mA; not 
subject to 
production test 
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Overload current coupling 
factor for digital I/O pins

KOVD 
CC

�� 1.0 x 
10-2

3.0 x 
10-2

- IOV< 0 mA; not 
subject to 
production test 

�� 1.0 x 
10-4

5.0 x 
10-3

- IOV> 0 mA; not 
subject to 
production test 

Absolute sum of overload 
currents

�6|IOV| 
SR

� � � �50 mA not subject to 
production test 

Digital core supply voltage 
for domain M8)

VDDIM 
CC

�� 1.5 ��

Digital core supply voltage 
for domain 18)

VDDI1 
CC

�� 1.5 ��

Digital supply voltage for 
IO pads and voltage 
regulators

VDDP SR 3.0 �� 5.5 V

Digital ground voltage VSS SR �� 0 �� V
1) To ensure the stability of the voltage regulators the EVRs must be buffered with ceramic capacitors. Separate

buffer capacitors with the recomended values shall be connected as close as possible to each VDDIM and VDDI1
pin to keep the resistance of the board tracks below 2 Ohm. Connect all VDDI1 pins together. The minimum
capacitance value is required for proper operation under all conditions (e.g. temperature). Higher values
slightly increase the startup time.

2) Use one Capacitor for each pin.
3) This is the reference load. For bigger capacitive loads, use the derating factors listed in the pad properties

section.
4) The timing is valid for pin drivers operating in default current mode (selected after reset). Reducing the output

current may lead to increased delays or reduced driving capability (CL).
5) The operating frequency range may be reduced for specific device types. This is indicated in the device

designation (...FxxL). 80 MHz devices are marked ...F80L.
6) Overload conditions occur if the standard operating conditions are exceeded, i.e. the voltage on any pin

exceeds the specified range: VOV > VIHmax (IOV > 0) or VOV < VILmin ((IOV < 0). The absolute sum of input
overload currents on all pins may not exceed 50 mA. The supply voltages must remain within the specified
limits. Proper operation under overload conditions depends on the application. Overload conditions must not
occur on pin XTAL1 (powered by VDDIM).

Table 13 Operating Conditions  (cont’d)

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.
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4.2 Voltage Range definitions

The XC236xB timing depends on the supply voltage. If such a dependency exists the
timing values are given for 2 voltage areas commonly used. The voltage areas are
defined in the following tables.

4.2.1 Parameter Interpretation

The parameters listed in the following include both the characteristics of the XC236xB
and its demands on the system. To aid in correctly interpreting the parameters when
evaluating them for a design, they are marked accordingly in the column “Symbol”:
CC (Controller Characteristics):
The logic of the XC236xB provides signals with the specified characteristics.
SR (System Requirement):
The external system must provide signals with the specified characteristics to the
XC236xB.

7) An overload current (IOV) through a pin injects a certain error current (IINJ) into the adjacent pins. This error
current adds to the respective pins leakage current (IOZ). The amount of error current depends on the overload
current and is defined by the overload coupling factor KOV. The polarity of the injected error current is inverse
compared to the polarity of the overload current that produces it.The total current through a pin is |ITOT| = |IOZ|
+ (|IOV|  KOV). The additional error current may distort the input voltage on analog inputs.

8) Value is controlled by on-chip regulator

Table 14 Upper Voltage Range Definition

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

Digital supply voltage for 
IO pads and voltage 
regulators

VDDP SR 4.5 5 5.5 V

Table 15 Lower Voltage Range Definition

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

Digital supply voltage for 
IO pads and voltage 
regulators

VDDP SR 3.0 3.3 4.5 V
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4.3.2 DC Parameters for Lower Voltage Area

Keeping signal levels within the limits specified in this table ensures operation without
overload conditions. For signal levels outside these specifications, also refer to the
specification of the overload current IOV.
Note: Operating Conditions apply.

Table 17   is valid under the following conditions: VDDP�t 3.0 V; VDDPtyp. 3.3 V;
VDDP�d4.5 V

Table 17 DC Characteristics for Lower Voltage Range

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

Pin capacitance (digital 
inputs/outputs). To be 
doubled for double bond 
pins.1)

CIO CC � � � �10 pF not subject to 
production test 

Input Hysteresis2) HYS CC 0.07 x 
VDDP

� � � �V RS= 0 Ohm

Absolute input leakage 
current on pins of analog 
ports3)

|IOZ1| 
CC

�� 10 200 nA VIN> VSS ; 
VIN< VDDP

Absolute input leakage 
current for all other pins. 
To be doubled for double 
bond pins.3)1)4)

|IOZ2| 
CC

�� 0.2 2.5 �PA TJ�d110 °C; 
VIN> VSS ; 
VIN< VDDP

�� 0.2 8 �PA TJ�d150 °C; 
VIN> VSS ; 
VIN< VDDP

Pull Level Force Current5) |IPLF| SR 150 � � � � � PA VIN�t VIHmin(pull
down); 
VIN�dVILmax(pull
up)

Pull Level Keep Current6) |IPLK| 
SR

� � � �10 �PA VIN�t VIHmin(pull
up) ; 
VIN�dVILmax(pull
down)

Input high voltage (all 
except XTAL1)

VIH SR 0.7 x 
VDDP

�� VDDP + 
0.3

V

Input low voltage
(all except XTAL1)

VIL SR -0.3 �� 0.3 x 
VDDP

V
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Active Mode Power Supply Current

The actual power supply current in active mode not only depends on the system
frequency but also on the configuration of the XC236xB’s subsystem.
Besides the power consumed by the device logic the power supply pins also provide the
current that flows through the pin output drivers.
A small current is consumed because the drivers’ input stages are switched.
The IO power domains can be supplied separately. Power domain A (VDDPA) supplies the
A/D converters and Port 6. Power domain B (VDDPB) supplies the on-chip EVVRs and all
other ports.
During operation domain A draws a maximum current of 1.5 mA for each active A/D
converter module from VDDPA.
In Fast Startup Mode (with the Flash modules deactivated), the typical current is reduced
to 3 + 0.6�ufSYS mA.

Table 18 Switching Power Consumption

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

Power supply current 
(active) with all peripherals 
active and EVVRs on

ISACT 
CC

�� 6 + 0.6 
x fSYS

1)

1) fSYS in MHz

8 + 1.0 
x fSYS

1)
mA power_mode=

active ; 
voltage_range=
both 2)3)4)

2) The pad supply voltage pins (VDDPB) provide the input current for the on-chip EVVRs and the current
consumed by the pin output drivers. A small current is consumed because the drivers input stages are
switched. In Fast Startup Mode (with the Flash modules deactivated), the typical current is reduced to 3 + 0.6
x fSYS.

3) Please consider the additional conditions described in section "Active Mode Power Supply Current".
4) The pad supply voltage has only a minor influence on this parameter.

Power supply current in 
stopover mode, EVVRs on

ISSO CC �� 0.7 2.0 mA power_mode=
stopover ; 
voltage_range=
both 4)
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4.7 AC Parameters

These parameters describe the dynamic behavior of the XC236xB.

4.7.1 Testing Waveforms

These values are used for characterization and production testing (except pin XTAL1).

Figure 17 Input Output Waveforms

Figure 18 Floating Waveforms

MCD05556C

0.3 VDDP

Input Signal
(driven by tester)

Output Signal
(measured)
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Table 41   is valid under the following conditions: CL= 20 pF; voltage_range= lower

TCK low time t3 SR 16 � � � �ns
TCK clock rise time t4 SR � � � �8 ns
TCK clock fall time t5 SR � � � �8 ns
TDI/TMS setup to TCK 
rising edge

t6 SR 6 � � � �ns

TDI/TMS hold after TCK 
rising edge

t7 SR 6 � � � �ns

TDO valid from TCK falling 
edge (propagation delay)2)

t8 CC �� 25 29 ns

TDO high impedance to 
valid output from TCK 
falling edge3)2)

t9 CC �� 25 29 ns

TDO valid output to high 
impedance from TCK 
falling edge2)

t10 CC �� 25 29 ns

TDO hold after TCK falling 
edge2)

t18 CC 5 � � � �ns

1) Under typical conditions, the JTAG interface can operate at transfer rates up to 20 MHz.
2) The falling edge on TCK is used to generate the TDO timing.
3) The setup time for TDO is given implicitly by the TCK cycle time.

Table 41 JTAG Interface Timing for Lower Voltage Range

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.

TCK clock period t1 SR 50 � � � �ns
TCK high time t2 SR 16 � � � �ns
TCK low time t3 SR 16 � � � �ns
TCK clock rise time t4 SR � � � �8 ns
TCK clock fall time t5 SR � � � �8 ns
TDI/TMS setup to TCK 
rising edge

t6 SR 6 � � � �ns

Table 40 JTAG Interface Timing for Upper Voltage Range  (cont’d)

Parameter Symbol Values Unit Note / 
Test ConditionMin. Typ. Max.


