Freescale Semiconductor - MK22FN1MOVMC12R Datasheet

EXFL

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"

Details

Product Status Active
Core Processor ARM® Cortex®-M4
Core Size 32-Bit Single-Core
Speed 120MHz

Connectivity CANbus, EBI/EMI, I2C, IrDA, SPI, UART/USART, USB, USB OTG

Peripherals DMA, IS, LVD, POR, PWM, WDT
Number of I/O 64

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 128K x 8

Voltage - Supply (Vcc/vdd) 1.71V ~ 3.6V

Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

A/D 38x16b; D/A 2x12b
Internal

-40°C ~ 105°C (TA)
Surface Mount
121-LFBGA
121-MAPBGA (8x8)

https://www.e-xfl.com/pro/item?MUrl=&PartUrl=mk22fn1m0Ovmc1l2r

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mk22fn1m0vmc12r-4397619
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

A
General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
* @70°C — 30 112 HA
e @ 105°C
Ibp_viist | Very low-leakage stop mode 1 current at 3.0 V
* @ —40t025°C — 1.25 2.1 HA
. @ 70°C — 6.5 18.5 A
e @ 105°C — 37 108 pA
Ipbp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled
« @ —40 10 25°C — 0.745 1.65 HA
. @ 70°C — 6.03 18 A
. @ 105°C — 37 108 A
Ipbp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
« @ —40 to 25°C — 0.268 1.25 HA
. @ 70°C — 3.7 15 A
. @ 105°C — 22.9 95 A
Iop_veaT |Average current with RTC and 32kHz disabled
at3.0V
* @-401025°C — 0.19 0.22 uA
T @rc — 0.49 0.64 bA
" @105°C — 2.2 3.2 uA
Iob_veaT |Average current when CPU is not accessing 9
RTC registers
e @1.8V
* @-401025°C — 0.68 0.8 uA
T eroc — 1.2 1.56 HA
" @105°C — 36 5.3 bA
* @3.0V
* @-401025°C — 0.81 0.96 uA
© @70°C — 1.45 1.89 LA
© @105°C — 4.3 6.33 LA

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. 120 MHz core and system clock, 60 MHz bus 40 Mhz and FlexBus clock, and 24 MHz flash clock. MCG configured for
PEE mode. All peripheral clocks disabled.

3. 120 MHz core and system clock, 60 MHz bus and FlexBus clock, and 24 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks enabled.

4. Max values are measured with CPU executing DSP instructions.
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General

5. 25 MHz core and system clock, 25 MHz bus clock, and 12.5 MHz FlexBus and flash clock. MCG configured for FEI

mode.

6. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled. Code executing from flash.
7. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks enabled but peripherals are not in active operation. Code executing from flash.
8. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled.
9. Includes 32kHz oscillator current and RTC operation.

2.2.5.1

The following data was measured under these conditions:

* MCG in PEE mode at greater than 100 MHz frequencies
* No GPIOs toggled

e Code execution from flash with cache enabled

* For the ALLOFF curve, all peripheral clocks are disabled except FTFE

Diagram: Typical IDD_RUN operating behavior
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Figure 3. Run mode supply current vs. core frequency
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Table 10. General switching specifications

General

Symbol | Description Min. Max. Unit Notes
e 1.71<Vpp <27V — 12 ns
e 27<Vpp<3.6V — 6 ns
¢ Slew enabled
e 1.71<Vpp<c2.7V — 36 ns
e 27<\Vpp<3.6V — 24 ns

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses
may or may not be recognized. In Stop, VLPS, LLS, and VLLSx modes, the synchronizer is bypassed so shorter
pulses can be recognized in that case.

2. The greater synchronous and asynchronous timing must be met.

3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS,
and VLLSx modes.

4. 75 pF load
5. 15 pF load

2.4 Thermal specifications

2.4.1 Thermal operating requirements
Table 11. Thermal operating requirements

Symbol Description Min Max. Unit
Ty Die junction temperature -40 125 °C
Ta Ambient temperature -40 105 °C
2.4.2 Thermal attributes
Board type Symbol Description 121 MAPBGA Unit Notes
Single-layer (1s) | Rgya Thermal 65 °C/W 1
resistance,
junction to
ambient (natural
convection)
Four-layer (2s2p) | Rgja Thermal 36 °C/W 1
resistance,
junction to
ambient (natural
convection)

Table continues on the next page...
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Peripheral operating requirements and behaviors

Board type Symbol Description 121 MAPBGA Unit Notes
Single-layer (1s) Rayma Thermal 52 °C/W 1
resistance,
junction to

ambient (200 ft./
min. air speed)

Four-layer (2s2p) | Rgyma Thermal 31 °C/W 1
resistance,
junction to
ambient (200 ft./
min. air speed)

— ReJs Thermal 17 °C/W 2
resistance,
junction to board

— ReJc Thermal 13 °C/W 3
resistance,
junction to case

— Wr Thermal 3 °C/W 4
characterization
parameter,
junction to
package top
outside center
(natural
convection)

Notes

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).

2. Determined according to JEDEC Standard JESDS51-8, Integrated Circuit Thermal
Test Method Environmental Conditions—Junction-to-Board.

3. Determined according to Method 1012.1 of MIL-STD 883, Test Method Standard,
Microcircuits, with the cold plate temperature used for the case temperature. The
value includes the thermal resistance of the interface material between the top of
the package and the cold plate.

4. Determined according to JEDEC Standard JESDS51-2, Integrated Circuits Thermal
Test Method Environmental Conditions—Natural Convection (Still Air).

3 Peripheral operating requirements and behaviors
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Peripheral operating requirements and behaviors
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Figure 9. Test Access Port timing

TCLK / \ / \ / \ /
’
: |
TRST \ e

Figure 10. TRST timing

3.2 System modules

There are no specifications necessary for the device's system modules.

3.3 Clock modules

22 Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
Freescale Semiconductor, Inc.



g |

Peripheral operating requirements and behaviors

3.3.1 MCG specifications
Table 15. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes
fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal VDD and 25 °C
fints_t Internal reference frequency (slow clock) — 31.25 — 39.0625 kHz
user trimmed
lints Internal reference (slow clock) current — 20 — A
Dtgeo_res_t |Resolution of trimmed average DCO output — +0.3 +0.6 Yofaco 1

frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM

Afyeo res t |Resolution of trimmed average DCO output — +0.2 +0.5 Yofaco 1
frequency at fixed voltage and temperature —
using SCTRIM only

Af4eo t | Total deviation of trimmed average DCO output — +0.5 +2 Yofaco 12
frequency over voltage and temperature

Afgeo t | Total deviation of trimmed average DCO output — +0.3 +1 Y%ofdco 1
frequency over fixed voltage and temperature
range of 0-70°C

fintf_tt Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal VDD and 25°C

fintf_t Internal reference frequency (fast clock) — 3 — 5 MHz
user trimmed at nominal VDD and 25 °C
lintf Internal reference (fast clock) current — 25 — A
floc_low |LoOss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fints_t
floc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
THl_ref FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS=00) 20 20.97 25 MHz 3,4
frequency range 640 x e
Mid range (DRS=01) 40 41.94 50 MHz
1280 x fyy_ref
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fyy_ref
High range (DRS=11) 80 83.89 100 MHz
2560 x f_ref
faco_t DMxa | DCO output Low range (DRS=00) — 23.99 — MHz 5,6
2 frequency 732 x fo e
Mid range (DRS=01) — 47.97 — MHz
1464 x fo_ref
Mid-high range (DRS=10) — 71.99 — MHz
Table continues on the next page...
Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 23

Freescale Semiconductor, Inc.



g |

Peripheral operating requirements and behaviors

3.3.2 Oescillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications
Table 16. Oscillator DC electrical specifications
Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \
loposc | Supply current — low-power mode (HGO=0) 1
e 32kHz — 600 — nA
o 4 MHz — 200 — HA
¢ 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
e 24 MHz — 1.2 — mA
e 32 MHz — 1.5 — mA
Ipbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 7.5 — A
e 4 MHz — 500 — pA
* 8 MHz (RANGE=01) — 650 — pA
e 16 MHz — 25 — mA
e 24 MHz — 3.25 — mA
e 32 MHz — 4 — mA
Cy EXTAL load capacitance — — — 2,3
Cy XTAL load capacitance — — — 2,3
Re Feedback resistor — low-frequency, low-power — — — MQ 2,4
mode (HGO=0)
Feedback resistor — low-frequency, high-gain — 10 — MQ
mode (HGO=1)
Feedback resistor — high-frequency, low- — — — MQ
power mode (HGO=0)
Feedback resistor — high-frequency, high-gain — 1 — MQ
mode (HGO=1)
Rs Series resistor — low-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — low-frequency, high-gain — 200 — kQ
mode (HGO=1)
Series resistor — high-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — high-frequency, high-gain
mode (HGO=1)

Table continues on the next page...
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Peripheral operating requirements and behaviors

3.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexNVM partition code is not set to full data flash, the EEPROM data set
size can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexNVM partition code are used by the
FTFE to obtain an effective endurance increase for the EEPROM data. The built-in
EEPROM record management system raises the number of program/erase cycles that
can be attained prior to device wear-out by cycling the EEPROM data through a larger
EEPROM NVM storage space.

While different partitions of the FlexXNVM are available, the intention is that a single
choice for the FlexXNVM partition code and EEPROM data set size is used throughout
the entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.

, EEPROM - 2 x EEESPLIT x EEESIZE ) .
Writes_subsystem = x Write_efficiency x Nymeycee

EEESPLIT x EEESIZE

where

* Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
* EEPROM — allocated FlexNVM for each EEPROM subsystem based on
DEPART; entered with the Program Partition command
 EEESPLIT — FlexRAM split factor for subsystem; entered with the Program
Partition command
e EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
* Write_efficiency —
* (.25 for 8-bit writes to FlexRAM
* (0.50 for 16-bit or 32-bit writes to FlexRAM
* Npymeycee — EEPROM-backup cycling endurance
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Figure 11. EEPROM backup writes to FlexRAM
3.4.2 EzPort switching specifications
Table 24. EzPort switching specifications
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \'
EP1 EZP_CK frequency of operation (all commands except — fsys/2 MHz
READ)
EP1a EZP_CK frequency of operation (READ command) — fsys/8 MHz
EP2 EZP_CS negation to next EZP_CS assertion 2 X tgzp_ck — ns
EP3 EZP_CS input valid to EZP_CK high (setup) 5 — ns
EP4 EZP_CK high to EZP_CS input invalid (hold) 5 — ns
EP5 EZP_D input valid to EZP_CK high (setup) 2 — ns
EP6 EZP_CK high to EZP_D input invalid (hold) 5 — ns
EP7 EZP_CK low to EZP_Q output valid — 18 ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns
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Peripheral operating requirements and behaviors

6. Vppa = 3.0V, reference select set for Vppa (DACx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC
set to 0x800, temperature range is across the full range of the device

DAC12 INL (LSB)
o

-4
6
-8
0 500 1000 1500 2000 2500 3000 3500 4000
Digital Code
Figure 20. Typical INL error vs. digital code
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Figure 21. Offset at half scale vs. temperature

3.6.4 Voltage reference electrical specifications

Table 32. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 Vv —
Ta Temperature Operating temperature °C —

range of the device

CL Output load capacitance 100 nF 1,2

1. C_ must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external

reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C, value over the operating temperature range

of the device.
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Peripheral operating requirements and behaviors

Table 33. VREF full-range operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output with factory trim at 1.1915 1.195 1.1977 Vv 1
nominal Vppa and temperature=25C
Vout Voltage reference output — factory trim 1.1584 — 1.2376 \ 1
Vout Voltage reference output — user trim 1.193 — 1.197 \% 1
Vstep Voltage reference trim step — 0.5 — mV 1
Vidritt Temperature drift (Vmax -Vmin across the full — — 80 mV 1
temperature range)
Ibg Bandgap only current — — 80 A 1
AV poap |Load regulation uv 1,2
e current=+ 1.0 mA — 200 —
Tstup Buffer startup time — — 100 ps —
Vyarit | Voltage drift (Vmax -Vmin across the full — 2 — mV 1
voltage range)

1. See the chip's Reference Manual for the appropriate settings of the VREF Status and Control register.
2. Load regulation voltage is the difference between the VREF_OUT voltage with no load vs. voltage with defined load

Table 34. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes
Ta Temperature 0 50 °C —
Table 35. VREF limited-range operating behaviors
Symbol | Description Min. Max. Unit Notes
Vout Voltage reference output with factory trim 1.173 1.225 \Y —

3.7 Timers

See General switching specifications.

3.8 Communication interfaces
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Figure 23. DSPI classic SPI timing — slave mode

3.8.6 DSPI switching specifications (full voltage range)

The DMA Serial Peripheral Interface (DSPI) provides a synchronous serial bus with
master and slave operations. Many of the transfer attributes are programmable. The
tables below provides DSPI timing characteristics for classic SPI timing modes. Refer
to the DSPI chapter of the Reference Manual for information on the modified transfer
formats used for communicating with slower peripheral devices.

Table 40. Master mode DSPI timing (full voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \ 1
Frequency of operation — 15 MHz

DS1 DSPI_SCK output cycle time 4 x tgys — ns

DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckp) + 4 ns

DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus X 2) — — ns 2

4
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus X 2) — — ns 3
4

DS5 DSPI_SCK to DSPI_SOUT valid — 10 ns

DS6 DSPI_SCK to DSPI_SOUT invalid -4.5 — ns

DS7 DSPI_SIN to DSPI_SCK input setup 20.5 — ns

DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage
range the maximum frequency of operation is reduced.

The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].
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Figure 24. DSPI classic SPI timing — master mode
Table 41. Slave mode DSPI timing (full voltage range)
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \Y
Frequency of operation — 7.5 MHz
DS9 DSPI_SCK input cycle time 8 X tgus — ns
DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns
DS11 DSPI_SCK to DSPI_SOUT valid — 20 ns
DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns
DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns
DS15 DSPI_SS active to DSPI_SOUT driven — 19 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns
DSPI_SS \ “ /
} DS10 v DS9 }
| =0y «
DSPI_SCK ./ \ / SS \ / \ !
(CPOL=0) :‘EE; E «p 512 p DSt DS16 ¢ )
DSPI_SOUT >—< : First data X Data \\ X Last data ><:>—
DS13 | DS14 "
DSPI_SIN >—< First data X Data\\ X Lestdata —
Figure 25. DSPI classic SPI timing — slave mode
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Figure 27. I2S timing — master mode
Table 44. I2S slave mode timing
Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \Y,
S11 12S_BCLK cycle time (input) 80 — ns
S12 I12S_BCLK pulse width high/low (input) 45% 55% MCLK period
S13 I12S_FS input setup before 12S_BCLK 4.5 — ns
S14 I12S_FS input hold after I2S_BCLK 2 — ns
S15 I12S_BCLK to 12S_TXD/I2S_FS output valid — 18 ns
S16 I12S_BCLK to I12S_TXD/I12S_FS output invalid 0 — ns
S17 12S_RXD setup before 12S_BCLK 4.5 — ns
S18 I12S_RXD hold after 12S_BCLK 2 — ns
S19 I2S_TX_FS input assertion to 12S_TXD output valid' 21 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear
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Figure 29. 12S/SAl timing — master modes
Table 46. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \'%
S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)
S13 12S_TX_FS/I2S_RX_FS input setup before 5.8 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output valid |— 235 ns
S16 [12S_TX_BCLK to 12S_TXD/I2S_TX_FS output 0 — ns
invalid
S17 12S_RXD setup before 12S_RX_BCLK 5.8 — ns
S18 12S_RXD hold after I2S_RX_BCLK — ns
S19 [2S_TX_FS input assertion to 12S_TXD output valid! |— 25 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear
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3.8.10.4.5 Small package marking

In an effort to save space, small package devices use special marking on the chip. These
markings have the following format:

Q## CFTPP

This table lists the possible values for each field in the part number for small packages
(not all combinations are valid):

Field Description Values

Q Qualification status * M = Fully qualified, general market flow
¢ P = Prequalification

## Kinetis family o 2# = K21/K22

Speed e H=120 MHz

F Flash memory configuration e K=512 KB + Flex
e« 1=1MB

T Temperature range (°C) e V=-40to 105

PP Package identifier e LL =100 LQFP
e MC =121 MAPBGA
e LQ =144 LQFP
* MD = 144 MAPBGA
e DC =121 XFBGA

This tables lists some examples of small package marking along with the original part
numbers:

Original part number Alternate part number
MK22FN1MOVMC12 M22H1VMC

3.8.10.5 Terminology and guidelines

3.8.10.5.1 Definition: Operating requirement

An operating requirement is a specified value or range of values for a technical
characteristic that you must guarantee during operation to avoid incorrect operation and
possibly decreasing the useful life of the chip.

3.8.10.5.1.1 Example

This is an example of an operating requirement:
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Pinout
121 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP
BGA
K5 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADCO_SE23 | ADCO_SE23
K4 | DAC1_OUT/ | DAC1_OUT/ | DAC1_OUT/
CMPO_IN4/ | CMPO_IN4/ | CMPO_IN4/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADC1_SE23 | ADC1_SE23
L7 | RTC_ RTC_ RTC_
WAKEUP_B | WAKEUP_B | WAKEUP_B
L4 | XTAL32 XTAL32 XTAL32
L5 | EXTAL32 EXTAL32 EXTAL32
K6 | VBAT VBAT VBAT
H5 | PTE24 ADCO_SE17 | ADCO_SE17 | PTE24 UART4_TX EWM_OUT_b
J5 | PTE25 ADC0_SE18 | ADCO_SE18 | PTE25 UART4_RX EWM_IN
H6 | PTE26 DISABLED PTE26 UART4_ RTC_ USB_CLKIN
CTS.b CLKout
J6 | PTAO JTAG_TCLK/ PTAO UARTO_ FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ CTSb SWD_CLK
EZP_CLK
H8 | PTA1 JTAG_TDV/ PTA1 UARTO_RX | FTM0_CHe JTAG_TDI | EZP_DI
EZP DI
J7 | PTA2 JTAG_TDO/ PTA2 UARTO_TX | FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_ TRACE_SWO
SWo/
EzP DO
H9 | PTA3 JTAG_TMS/ PTA3 UARTO_ FTM0_CHO JTAG_TMS/
SWD_DIO RTS b SWD_DIO
J8 | PTAY NMI_b/ PTAY/ FTMO_CH1 NMI_b EZP CSb
LLWU_P3 | EZPCSDb LLWU_P3
K7 | PTAS DISABLED PTAS USB_CLKIN | FTM0_CH2 CMP2_OUT | 1280_TX_ | JTAG_TRST_
BCLK b
E5 | VDD VDD VDD
G3 | VSS VSS VSS
J9 | PTA10 DISABLED PTA10 FTM2_CHO FTM2_QD_ | TRACE_DO
PHA
J4 | PTAN DISABLED PTAN FTM2_CH1 [2C2_SDA | FTM2_QD_
PHB
K8 | PTA12 CMP2_IN0 | CMP2_INO | PTA12 CANO_TX | FTM1_CHO [2C2_SCL | 1280_TXDO | FTM1_QD_
PHA
L8 | PTA13 CMP2_IN1 | CMP2_IN1 | PTA13/ CANO_RX | FTM1_CH1 [2C2_SDA | I2S0_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 PHB
K9 | PTA14 DISABLED PTA14 SPI0O_PCSO | UARTO_TX [2C2_SCL | 1280_RX_ | 12S0_TXD1
BCLK
L9 | PTA15 DISABLED PTA15 SPI0O_SCK | UARTO_RX 1250_RXD0
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Pinout
121 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP
BGA
D8 | PTCH/ ADCO_SE15 | ADCO_SE15 | PTC1/ SPI0_PCS3 | UART1_ FTMO_CHO | FB_AD13 [250_TXDO
LLWU_P6 LLWU_P6 RTS_b
C8 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UART1_ FTMO_CH1 | FB_AD12 [250_TX_FS
CMP1_INO | CMP1_INO CTS_b
B8 | PTC3/ CMP1_IN1 | CMP1_IN1 | PTCY SPI0_PCS1 | UARTI_RX | FTMO_CH2 | CLKOUT 1280_TX_
LLWU_P7 LLWU_P7 BCLK
A8 | PTC4/ DISABLED PTC4 SPI0_PCSO | UART1_TX | FTM0_CH3 | FB_AD11 CMP1_OUT
LLWU_P8 LLWU_P8
D7 | PTCs/ DISABLED PTCH/ SPI0_SCK | LPTMRO_ [250_RXD0 | FB_AD10 CMPO_OUT | FTMO0_CH2
LLWU_P9 LLWU_P9 ALT2
C7 | PTCe/ CMPO_INO | CMPO_INO | PTCe/ SPI0_SOUT | PDB0_ [2S0_RX_ FB_AD9 [250_MCLK
LLWU_P10 LLWU_P10 EXTRG BCLK
B7 | PTC7 CMPO_IN1 | CMPO_INT | PTC7 SPI0_SIN USB_SOF_ | 12S0_RX_FS | FB_AD8
ouT
A7 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 FTM3_CH4 | 12S0_MCLK | FB_AD7
CMPO_IN2 | CMPO_IN2
D6 | PTCY ADC1_SE5b/ | ADC1_SE5b/ | PTCY FTM3_CH5 | 12S0_RX_ FB_AD6 FTM2_FLTO
CMPO_IN3 | CMPOQ_IN3 BCLK
C6 | PTC10 ADC1_SE6b | ADC1_SEsb | PTC10 [2C1_SCL FTM3_CH6 | 12S0_RX_FS | FB_AD5
C5 | PTCH1/ ADC1_SE7b | ADC1_SE7b | PTC11/ [2C1_SDA | FTM3_CH7 | 1280_RXD1 | FB_RW_b
LLWU_P11 LLWU_P11
B6 | PTC12 DISABLED PTC12 UART4_ FB_AD27 FTM3_FLTO
RTS_b
A6 | PTC13 DISABLED PTC13 UART4_ FB_AD26
CTS.b
A5 | PTC14 DISABLED PTC14 UART4_RX FB_AD25
B5 | PTC15 DISABLED PTC15 UART4_TX FB_AD24
D5 | PTC16 DISABLED PTC16 UART3_RX FB_CS5_b/
FB_TSIZ1/
FB_BE23_
16_BLS15.8_
b
C4 | PTC17 DISABLED PTC17 UART3_TX FB_CS4_b/
FB_TSIZ0/
FB_BE31_
24 BLS7_0_b
B4 | PTC18 DISABLED PTC18 UART3_ FB_TBST b/
RTS_b FB_CS2_b/
FB_BE15.8_
BLS23_16_b
A | PTC19 DISABLED PTC19 UART3_ FB_.CS3.b/ | FB_TALb
CTS_b FB_BE7 0_
BLS31_24 b
D4 | PTDO/ DISABLED PTDO/ SPI0_PCSO | UART2_ FTM3_CHO | FB_ALE/
LLWU_P12 LLWU_P12 RTS_b FB_CS1_b/
FB_TS_b
Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 71

Freescale Semiconductor, Inc.



Revision History

PTD4/
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Figure 33. K22 121 MAPBGA Pinout Diagram

6 Revision History

The following table provides a revision history for this document.

Table 49. Revision History

Table continues on the next page...

Rev. No. Date Substantial Changes
11/2012 Alpha customer release
2 5/2013 ¢ Updated supported part numbers and document number
* Updated section "Voltage and current operating behaviors"
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