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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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2.2.3 Voltage and current operating behaviors
Table 3. Voltage and current operating behaviors

Symbol Description Min. Max. Unit Notes

VOH Output high voltage — Normal drive pad

All port pins, except PTC6 and PTC7

• 2.7 V ≤ VDD ≤ 3.6 V, IOH = –5 mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOH = –1.5 mA

 

VDD – 0.5

VDD – 0.5

 

—

—

 

V

V

VOH Output high voltage — High drive pad

PTB0, PTB1, PTC3, PTC4, PTD4, PTD5, PTD6,
PTD7 pins

• 2.7 V ≤ VDD ≤ 3.6 V, IOH = –18 mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOH = –6 mA

 

VDD – 0.5

VDD – 0.5

 

—

—

 

V

V

IOHT Output high current total for all ports — 100 mA

VOL Output low voltage — Normal drive pad

All port pins

• 2.7 V ≤ VDD ≤ 3.6 V, IOL = 5 mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOL = 1.5 mA

 

—

—

 

0.5

0.5

 

V

V

VOL Output low voltage — High drive pad

PTB0, PTB1, PTC3, PTC4, PTD4, PTD5, PTD6,
PTD7 pins

• 2.7 V ≤ VDD ≤ 3.6 V, IOL = 18 mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOL = 6 mA

 

—

—

 

0.5

0.5

 

V

V

IOLT Output low current total for all ports — 100 mA

IIN Input leakage current (per pin) for full temperature
range

— 1 μA

IIN Input leakage current (per pin) at 25 °C — 0.025 μA 1

IIN Input leakage current (total all pins) for full
temperature range

— 41 μA 1

IOZ Hi-Z (off-state) leakage current (per pin) — 1 μA

RPU Internal pullup resistors 20 50 kΩ 2

1. Measured at VDD = 3.6 V
2. Measured at VDD supply voltage = VDD min and Vinput = VSS

General
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Table 5. KV11x power consumption operating behaviors (continued)

Symbol Description Min. Typ. Max. Unit Notes

• at 85 °C

• at 105 °C

— 11.3 —

IDD_VLLS1 Very-Low-Leakage Stop mode 1 current at 3.0
V

• -40°C to 25°C

• at 50°C

• at 70°C

• at 85°C

• at 105°C

 

—

—

—

—

—

 

0.746

0.8

1.5

2.7

5.9

 

—

—

—

—

—

μA —

IDD_VLLS0 Very-Low-Leakage Stop mode 0 current
(SMC_STOPCTRL[PORPO] = 0) at 3.0 V

• -40 °C to 25 °C

• at 50 °C

• at 70 °C

• at 85 °C

• at 105 °C

 

 

—

—

—

—

—

 

 

0.273

0.515

1.2

2.39

5.59

 

 

—

—

—

—

—

μA —

IDD_VLLS0 Very-Low-Leakage Stop mode 0 current
(SMC_STOPCTRL[PORPO] = 1) at 3.0 V

• -40 °C to 25 °C

• at 50 °C

• at 70 °C

• at 85 °C

• at 105 °C

 

 

—

—

—

—

—

 

 

0.14

0.34

1.02

2.21

5.41

 

 

—

—

—

—

—

μA 2

1. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See
each module's specification for its supply current.

2. No brownout

Table 6. Low power mode peripheral adders — typical value

Symbol Description Temperature (°C) Unit

-40 25 50 70 85 105

IIREFSTEN4MHz 4 MHz internal reference clock (IRC)
adder. Measured by entering STOP or
VLPS mode with 4 MHz IRC enabled.

56 56 56 56 56 56 µA

IIREFSTEN32KHz 32 kHz internal reference clock (IRC)
adder. Measured by entering STOP
mode with the 32 kHz IRC enabled.

52 52 52 52 52 52 µA

Table continues on the next page...

General
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Table 6. Low power mode peripheral adders — typical value (continued)

Symbol Description Temperature (°C) Unit

-40 25 50 70 85 105

IFTM FTM peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source
configured for output compare
generating 100Hz clock signal. No load
is placed on the I/O generating the
clock signal. Includes selected clock
source and I/O switching currents.

MCGIRCLK (4 MHz internal reference
clock)

OSCERCLK (4 MHz external crystal)

 

 

 

 

 

 

150

 

300

 

 

 

 

 

 

150

 

300

 

 

 

 

 

 

150

 

300

 

 

 

 

 

 

150

 

320

 

 

 

 

 

 

150

 

340

 

 

 

 

 

 

150

 

350

 

 

 

 

 

µA

IBG Bandgap adder when BGEN bit is set
and device is placed in VLPx, LLS, or
VLLSx mode.

45 45 45 45 45 45 µA

IADC ADC peripheral adder combining the
measured values at VDD and VDDA by
placing the device in STOP or VLPS
mode. ADC is configured for low power
mode using the internal clock and
continuous conversions.

366 366 366 366 366 366 µA

IWDOG WDOG peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source waiting
for RX data at 115200 baud rate.
Includes selected clock source power
consumption.

MCGIRCLK (4 MHz internal reference
clock)

OSCERCLK (4 MHz external crystal)

 

 

 

 

66

 

214

 

 

 

 

66

 

237

 

 

 

 

66

 

246

 

 

 

 

66

 

254

 

 

 

 

66

 

260

 

 

 

 

66

 

268

 

 

 

 

µA

2.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

• MCG in FBE for run mode (except for 75 MHz which is in FEE mode), and BLPE
for VLPR mode

• No GPIOs toggled
• Code execution from flash with cache enabled
• For the ALLOFF curve, all peripheral clocks are disabled except FTFA

General
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2.4 Thermal specifications

2.4.1 Thermal operating requirements
Table 11. Thermal operating requirements

Symbol Description Min. Max. Unit

TJ Die junction temperature –40 125 °C

TA Ambient temperature 1 –40 105 °C

1. Maximum TA can be exceeded only if the user ensures that TJ does not exceed maximum TJ. The simplest method to
determine TJ is:

TJ = TA + RθJA x chip power dissipation

2.4.2 Thermal attributes
Table 12. Thermal attributes

Board type Symb
ol

Description 64 LQFP 48
LQFP

32
LQFP

32
QFN

Unit Notes

Single-layer
(1S)

RθJA Thermal resistance,
junction to ambient
(natural convection)

64 81 85 98 °C/W 1

Four-layer
(2s2p)

RθJA Thermal resistance,
junction to ambient
(natural convection)

46 57 57 34 °C/W

Single-layer
(1S)

RθJMA Thermal resistance,
junction to ambient (200
ft./min. air speed)

52 68 72 82 °C/W

Four-layer
(2s2p)

RθJMA Thermal resistance,
junction to ambient (200
ft./min. air speed)

39 51 50 28 °C/W

— RθJB Thermal resistance,
junction to board

28 35 33 14 °C/W 2

— RθJC Thermal resistance,
junction to case

15 25 25 2.5 °C/W 3

— ΨJT Thermal characterization
parameter, junction to
package top outside
center (natural
convection)

2 7 7 8 °C/W 4

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions—Natural Convection (Still Air), or EIA/JEDEC Standard JESD51-6, Integrated Circuit Thermal Test
Method Environmental Conditions—Forced Convection (Moving Air).

General
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4. The resulting system clock frequencies must not exceed their maximum specified values. The DCO frequency
deviation (Δfdco_t) over voltage and temperature must be considered.

5. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32 = 1.
6. The resulting clock frequency must not exceed the maximum specified clock frequency of the device.
7. This specification is based on standard deviation (RMS) of period or frequency.
8. This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,

DMX32 bit is changed, DRS bits are changed, or there is a change from FLL disabled (BLPE, BLPI) to FLL enabled
(FEI, FEE, FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already
running.

3.3.2 Oscillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications
Table 15. Oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit Notes

VDD Supply voltage 1.71 — 3.6 V

IDDOSC Supply current — low-power mode (HGO=0)

• 32 kHz

• 4 MHz

• 8 MHz

• 16 MHz

• 24 MHz

• 32 MHz

 

—

—

—

—

—

—

 

500

200

300

950

1.2

1.5

 

—

—

—

—

—

—

 

nA

μA

μA

μA

mA

mA

1

IDDOSC Supply current — high gain mode (HGO=1)

• 4 MHz

• 8 MHz

• 16 MHz

• 24 MHz

• 32 MHz

 

—

—

—

—

—

 

500

600

2.5

3

4

 

—

—

—

—

—

 

μA

μA

mA

mA

mA

1

Cx EXTAL load capacitance — — — 2, 3

Cy XTAL load capacitance — — — 2, 3

RF Feedback resistor — low-frequency, low-power
mode (HGO=0)

— — — MΩ 2, 4

Feedback resistor — low-frequency, high-gain
mode (HGO=1)

— 10 — MΩ

Feedback resistor — high-frequency, low-
power mode (HGO=0)

— — — MΩ

Feedback resistor — high-frequency, high-gain
mode (HGO=1)

— 1 — MΩ

Table continues on the next page...
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Table 15. Oscillator DC electrical specifications (continued)

Symbol Description Min. Typ. Max. Unit Notes

RS Series resistor — low-frequency, low-power
mode (HGO=0)

— — — kΩ

Series resistor — low-frequency, high-gain
mode (HGO=1)

— 200 — kΩ

Series resistor — high-frequency, low-power
mode (HGO=0)

— — — kΩ

Series resistor — high-frequency, high-gain
mode (HGO=1)

 

 

—

 

 

0

 

 

—

 

 

kΩ

Vpp
5 Peak-to-peak amplitude of oscillation (oscillator

mode) — low-frequency, low-power mode
(HGO=0)

— 0.6 — V

Peak-to-peak amplitude of oscillation (oscillator
mode) — low-frequency, high-gain mode
(HGO=1)

— VDD — V

Peak-to-peak amplitude of oscillation (oscillator
mode) — high-frequency, low-power mode
(HGO=0)

— 0.6 — V

Peak-to-peak amplitude of oscillation (oscillator
mode) — high-frequency, high-gain mode
(HGO=1)

— VDD — V

1. VDD=3.3 V, Temperature =25 °C
2. See crystal or resonator manufacturer's recommendation
3. Cx,Cy can be provided by using the integrated capacitors when the low frequency oscillator (RANGE = 00) is used. For

all other cases external capacitors must be used.
4. When low power mode is selected, RF is integrated and must not be attached externally.
5. The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to

any other devices.

3.3.2.2 Oscillator frequency specifications
Table 16. Oscillator frequency specifications

Symbol Description Min. Typ. Max. Unit Notes

fosc_lo Oscillator crystal or resonator frequency — low-
frequency mode (MCG_C2[RANGE]=00)

32 — 40 kHz

fosc_hi_1 Oscillator crystal or resonator frequency — high-
frequency mode (low range)
(MCG_C2[RANGE]=01)

3 — 8 MHz

fosc_hi_2 Oscillator crystal or resonator frequency — high
frequency mode (high range)
(MCG_C2[RANGE]=1x)

8 — 32 MHz

fec_extal Input clock frequency (external clock mode) — — 50

48

MHz 1, 2

Table continues on the next page...
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Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
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Figure 8. Typical ENOB vs. ADC_CLK for 16-bit differential mode

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
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Figure 9. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

3.6.2 CMP and 6-bit DAC electrical specifications
Table 23. Comparator and 6-bit DAC electrical specifications

Symbol Description Min. Typ. Max. Unit

VDD Supply voltage 1.71 — 3.6 V

Table continues on the next page...
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Figure 10. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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Figure 11. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.3 12-bit DAC electrical characteristics

ADC electrical specifications
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Temperature °C
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Figure 13. Offset at half scale vs. temperature

3.7 Timers

See General switching specifications.

3.8 Communication interfaces

ADC electrical specifications
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Table 29. Slave mode DSPI timing (full voltage range) (continued)

Symbol Description Min. Max. Unit Notes

DS9 DSPI_SCK input cycle time 4 x tBUS — ns 2

DS10 DSPI_SCK input high/low time (tSCK/2) – 4 (tSCK/2) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid – 27.8 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 – ns

DS13 DSPI_SIN to DSPI_SCK input setup 2.7 – ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 – ns

DS15 DSPI_SS active to DSPI_SOUT driven – 22 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven – 22 ns

Frequency of operation – 9.375 MHz 3

DS9 DSPI_SCK input cycle time 4 x tBUS — ns 2

DS10 DSPI_SCK input high/low time (tSCK/2) – 4 (tSCK/2) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid – 43.8 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 – ns

DS13 DSPI_SIN to DSPI_SCK input setup 2.7 – ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 – ns

DS15 DSPI_SS active to DSPI_SOUT driven – 22 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven – 38 ns

Frequency of operation 12.5 MHz 4

DS9 DSPI_SCK input cycle time 4 x tBUS — ns 2

DS10 DSPI_SCK input high/low time (tSCK/2) – 4 (tSCK/2) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid – 20.8 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 – ns

DS13 DSPI_SIN to DSPI_SCK input setup 2.7 – ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 – ns

DS15 DSPI_SS active to DSPI_SOUT driven – 22 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven – 15 ns

1. Normal pads
2. The SPI module is clocked by the system clock
3. Open Drain pads: SIN: PTC7, SOUT:PTC6
4. Fast pads: SIN: PTD7, SOUT:PTD6, SCK: PTD5, PCS:PTD4

ADC electrical specifications
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First data Last data

First data Data Last data

Data

DS15

DS10 DS9

DS16DS11DS12

DS14DS13

DSPI_SS

DSPI_SCK 

(CPOL=0)

DSPI_SOUT

DSPI_SIN

Figure 17. DSPI classic SPI timing — slave mode

3.8.3 I2C

See General switching specifications.

3.8.4 UART

See General switching specifications.

4 Dimensions

4.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to www.freescale.com and perform a keyword search
for the drawing’s document number:

If you want the drawing for this package Then use this document number

32-pin QFN 98ASA00473D

32-pin LQFP 1 98ASH70029A

48-pin LQFP 98ASH00962A

64-pin LQFP 98ASS23234W

1. The 32-pin LQFP package for this product is not yet available, however it is included in a Package Your Way program
for Kinetis MCUs. Please visit http://www.freescale.com/KPYW for more details.

Dimensions
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64
LQFP

48
QFP

32
QFN

32
LQFP

Pin Name DEFAULT ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

14 10 — — VREFH VREFH VREFH

15 11 — — VREFL VREFL VREFL

16 12 — — VSSA VSSA VSSA

17 13 — — PTE29 CMP1_IN5/
CMP0_IN5

CMP1_IN5/
CMP0_IN5

PTE29 FTM0_CH2 FTM_
CLKIN0

18 14 9 9 PTE30 ADC1_SE4/
CMP1_IN4/
DAC0_OUT

ADC1_SE4/
CMP1_IN4/
DAC0_OUT

PTE30 FTM0_CH3 FTM_
CLKIN1

19 — — — PTE31 ADC0_SE14/
CMP0_IN4

ADC0_SE14/
CMP0_IN4

PTE31

20 15 10 10 PTE24 DISABLED PTE24 CAN0_TX FTM0_CH0 I2C0_SCL EWM_OUT_
b

21 16 11 11 PTE25/
LLWU_P21

DISABLED PTE25/
LLWU_P21

CAN0_RX FTM0_CH1 I2C0_SDA EWM_IN

22 17 12 12 PTA0 SWD_CLK SWD_CLK PTA0 UART0_
CTS_b

FTM0_CH5 EWM_IN SWD_CLK

23 18 13 13 PTA1 DISABLED PTA1 UART0_RX FTM2_CH0 CMP0_OUT FTM2_QD_
PHA

FTM1_CH1 FTM4_CH0

24 19 14 14 PTA2 DISABLED PTA2 UART0_TX FTM2_CH1 CMP1_OUT FTM2_QD_
PHB

FTM1_CH0 FTM4_CH1

25 20 15 15 PTA3 SWD_DIO SWD_DIO PTA3 UART0_
RTS_b

FTM0_CH0 FTM2_FLT0 EWM_OUT_
b

SWD_DIO

26 21 16 16 PTA4/
LLWU_P3

NMI_b NMI_b PTA4/
LLWU_P3

FTM0_CH1 FTM4_FLT0 FTM0_FLT3 NMI_b

27 — — — PTA5 DISABLED PTA5 FTM0_CH2 FTM5_FLT0

28 — — — PTA12 DISABLED PTA12 CAN0_TX FTM1_CH0 FTM1_QD_
PHA

29 — — — PTA13/
LLWU_P4

DISABLED PTA13/
LLWU_P4

CAN0_RX FTM1_CH1 FTM1_QD_
PHB

30 22 — — VDD VDD VDD

31 23 — — VSS VSS VSS

32 24 17 17 PTA18 EXTAL0 EXTAL0 PTA18 FTM0_FLT2 FTM_
CLKIN0

FTM3_CH2

33 25 18 18 PTA19 XTAL0 XTAL0 PTA19 FTM0_FLT0 FTM1_FLT0 FTM_
CLKIN1

LPTMR0_
ALT1

34 26 19 19 PTA20 RESET_b PTA20 RESET_b

35 27 20 20 PTB0/
LLWU_P5

ADC0_SE8/
ADC1_SE8

ADC0_SE8/
ADC1_SE8

PTB0/
LLWU_P5

I2C0_SCL FTM1_CH0 FTM1_QD_
PHA

UART0_RX

36 28 21 21 PTB1 ADC0_SE9/
ADC1_SE9

ADC0_SE9/
ADC1_SE9

PTB1 I2C0_SDA FTM1_CH1 FTM0_FLT2 EWM_IN FTM1_QD_
PHB

UART0_TX

37 29 — — PTB2 ADC0_SE10/
ADC1_SE10/
ADC1_DM2

ADC0_SE10/
ADC1_SE10/
ADC1_DM2

PTB2 I2C0_SCL UART0_
RTS_b

FTM0_FLT1 FTM0_FLT3

38 30 — — PTB3 ADC1_SE2/
ADC1_DP2

ADC1_SE2/
ADC1_DP2

PTB3 I2C0_SDA UART0_
CTS_b

FTM0_FLT0
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64
LQFP

48
QFP

32
QFN

32
LQFP

Pin Name DEFAULT ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

39 31 — — PTB16 DISABLED PTB16 UART0_RX FTM_
CLKIN2

CAN0_TX EWM_IN

40 32 — — PTB17 DISABLED PTB17 UART0_TX FTM_
CLKIN1

CAN0_RX EWM_OUT_
b

41 — — — PTB18 DISABLED PTB18 CAN0_TX FTM3_CH2

42 — — — PTB19 DISABLED PTB19 CAN0_RX FTM3_CH3

43 33 — — PTC0 ADC1_SE11 ADC1_SE11 PTC0 SPI0_PCS4 PDB_
EXTRG0

CMP0_OUT FTM0_FLT0 SPI0_PCS0

44 34 22 22 PTC1/
LLWU_P6

ADC1_SE3 ADC1_SE3 PTC1/
LLWU_P6

SPI0_PCS3 UART1_
RTS_b

FTM0_CH0 FTM2_CH0

45 35 23 23 PTC2 ADC0_SE11/
CMP1_IN0

ADC0_SE11/
CMP1_IN0

PTC2 SPI0_PCS2 UART1_
CTS_b

FTM0_CH1 FTM2_CH1

46 36 24 24 PTC3/
LLWU_P7

CMP1_IN1 CMP1_IN1 PTC3/
LLWU_P7

SPI0_PCS1 UART1_RX FTM0_CH2 CLKOUT FTM3_FLT0

47 — — — VSS VSS VSS

48 — — — VDD VDD VDD

49 37 25 25 PTC4/
LLWU_P8

DISABLED PTC4/
LLWU_P8

SPI0_PCS0 UART1_TX FTM0_CH3 CMP1_OUT

50 38 26 26 PTC5/
LLWU_P9

DISABLED PTC5/
LLWU_P9

SPI0_SCK LPTMR0_
ALT2

CMP0_OUT FTM0_CH2

51 39 27 27 PTC6/
LLWU_P10

CMP0_IN0 CMP0_IN0 PTC6/
LLWU_P10

SPI0_SOUT PDB_
EXTRG1

UART0_RX I2C0_SCL

52 40 28 28 PTC7 CMP0_IN1 CMP0_IN1 PTC7 SPI0_SIN UART0_TX I2C0_SDA

53 — — — PTC8 ADC1_SE14/
CMP0_IN2

ADC1_SE14/
CMP0_IN2

PTC8 FTM3_CH4

54 — — — PTC9 ADC1_SE15/
CMP0_IN3

ADC1_SE15/
CMP0_IN3

PTC9 FTM3_CH5

55 — — — PTC10 ADC1_SE16 ADC1_SE16 PTC10 FTM5_CH0 FTM5_QD_
PHA

56 — — — PTC11/
LLWU_P11

ADC1_SE17 ADC1_SE17 PTC11/
LLWU_P11

FTM5_CH1 FTM5_QD_
PHB

57 41 — — PTD0/
LLWU_P12

DISABLED PTD0/
LLWU_P12

SPI0_PCS0 UART0_
CTS_b

FTM0_CH0 UART1_RX FTM3_CH0

58 42 — — PTD1 ADC0_SE2 ADC0_SE2 PTD1 SPI0_SCK UART0_
RTS_b

FTM0_CH1 UART1_TX FTM3_CH1

59 43 — — PTD2/
LLWU_P13

DISABLED PTD2/
LLWU_P13

SPI0_SOUT UART0_RX FTM0_CH2 FTM3_CH2 I2C0_SCL

60 44 — — PTD3 DISABLED PTD3 SPI0_SIN UART0_TX FTM0_CH3 FTM3_CH3 I2C0_SDA

61 45 29 29 PTD4/
LLWU_P14

DISABLED PTD4/
LLWU_P14

SPI0_PCS1 UART0_
RTS_b

FTM0_CH4 FTM2_CH0 EWM_IN SPI0_PCS0

62 46 30 30 PTD5 ADC0_SE3 ADC0_SE3 PTD5 SPI0_PCS2 UART0_
CTS_b

FTM0_CH5 FTM2_CH1 EWM_OUT_
b

SPI0_SCK

63 47 31 31 PTD6/
LLWU_P15

ADC1_SE6 ADC1_SE6 PTD6/
LLWU_P15

FTM4_CH0 UART0_RX FTM0_CH0 FTM1_CH0 FTM0_FLT0 SPI0_SOUT

64 48 32 32 PTD7 DISABLED PTD7 FTM4_CH1 UART0_TX FTM0_CH1 FTM1_CH1 FTM0_FLT1 SPI0_SIN

Pinout
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Figure 19. 48 QFP Pinout Diagram
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Figure 21. 32 QFN Pinout Diagram

6 Ordering parts

6.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable part
numbers for this device, go to www.freescale.com and perform a part number search for
the MKV11 device numbers.

7 Part identification

Ordering parts
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8.3 Definition: Attribute

An attribute is a specified value or range of values for a technical characteristic that
are guaranteed, regardless of whether you meet the operating requirements.

8.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance:
digital pins

— 7 pF

8.4 Definition: Rating

A rating is a minimum or maximum value of a technical characteristic that, if
exceeded, may cause permanent chip failure:

• Operating ratings apply during operation of the chip.
• Handling ratings apply when the chip is not powered.

8.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit

VDD 1.0 V core supply
voltage

–0.3 1.2 V

Terminology and guidelines
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8.8 Definition: Typical value
A typical value is a specified value for a technical characteristic that:

• Lies within the range of values specified by the operating behavior
• Given the typical manufacturing process, is representative of that characteristic

during operation when you meet the typical-value conditions or other specified
conditions

Typical values are provided as design guidelines and are neither tested nor guaranteed.

8.8.1 Example 1

This is an example of an operating behavior that includes a typical value:

Symbol Description Min. Typ. Max. Unit

IWP Digital I/O weak
pullup/pulldown
current

10 70 130 µA

8.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:

Terminology and guidelines
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8.9 Typical Value Conditions

Typical values assume you meet the following conditions (or other conditions as
specified):

Symbol Description Value Unit

TA Ambient temperature 25 °C

VDD 3.3 V supply voltage 3.3 V

9 Revision history
The following table provides a revision history for this document.

Table 30. Revision history

Rev. No. Date Substantial Changes

0 11/2014 Initial Prelim release.

1 02/2015 Updated the following sections:
• DSPI switching specifications (limited voltage range)
• DSPI switching specifications (full voltage range)
• KV11 Signal Multiplexing and Pin Assignments

Table continues on the next page...
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