NXP USA Inc. - MK22FN1MOVLL12 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Not For New Designs

ARM® Cortex®-M4

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, I12C, IrDA, SPI, UART/USART, USB, USB OTG
DMA, I2S, LVD, POR, PWM, WDT
66

1MB (1M x 8)

FLASH

128K x 8

1.71V ~ 3.6V

A/D 33x16b; D/A 1x12b
Internal

-40°C ~ 105°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)

https://www.e-xfl.com/product-detail/nxp-semiconductors/mk22fn1mOvii12

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



https://www.e-xfl.com/product/pdf/mk22fn1m0vll12-4420957
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

g |

Table of Contents

T RAINGS. .o e 5 3.4.1 Flash (FTFE) electrical specifications............... 27
1.1 Thermal handling ratings............cccooiiiiiiiiiiiice 5 3.4.2 EzPort switching specifications........................ 32
1.2 Moisture handling ratings...........ccccceviiiniiiiiiiicis 5 3.4.3  Flexbus switching specifications....................... 33
1.3 ESD handling ratings..........cccccoeviiiiiiiiiiiciicecccece 5 3.5 Security and integrity modules..............ccocooiiiiiiinnn. 36
1.4 Voltage and current operating ratings............cccccceeenens 5 3.6 ANAIOG......coiiiiiiii 36
2 GENEIAL ...ttt 6 3.6.1 ADC electrical specifications.............ccccoeeeenene 37
2.1 AC electrical characteristics..........cccccovirviiriieiiiiiieiiees 6 3.6.2 CMP and 6-bit DAC electrical specifications.....41
2.2 Nonswitching electrical specifications...............cccccceen. 7 3.6.3  12-bit DAC electrical characteristics................. 43
2.21 Voltage and current operating requirements.....7 3.6.4  Voltage reference electrical specifications........ 46
222 LVD and POR operating requirements............. 8 3.7 TIMEIS ittt 47
2.2.3  Voltage and current operating behaviors.......... 8 3.8 Communication interfaces............cccoocoviiiiiiiiiciccn, 47
2.2.4 Power mode transition operating behaviors...... 10 3.8.1 USB electrical specifications.........c.cccoccoveeceene 47
2.2.5 Power consumption operating behaviors.......... 10 3.8.2 USB DCD electrical specifications.................... 48
2.2.6  EMC radiated emissions operating behaviors...14 3.8.3  USB VREG electrical specifications.................. 48
2.2.7  Designing with radiated emissions in mind....... 15 3.8.4  CAN switching specifications................ccccee. 49
2.2.8 Capacitance attributes...........c.ccccveriiiiniinens 15 3.8.5 DSPI switching specifications (limited voltage

2.3 Switching specifications.............ccccoviiiiiiiiiii, 15 FANGE). .t 49
2.3.1 Device clock specifications...........ccccccoevvrcieeneen. 15 3.8.6 DSPI switching specifications (full voltage
2.3.2  General switching specifications...................... 16 FANGE). .t 51

2.4 Thermal specifications..........cccceeciiiiiiiieiicce e, 17 3.8.7 12C switching specifications............ccccccecvennenne 52
2.441 Thermal operating requirements....................... 17 3.8.8 UART switching specifications.............c.cccccueene 53
2.42  Thermal attributes..........ccccoooiiiiiiiiiiiiiee 17 3.8.9 SDHC specifications...........cccoceerieeiiiiiieeiienns 53

3 Peripheral operating requirements and behaviors.................. 18 3.8.10 12S switching specifications............c.cccoevninen. 54

3.1 COore ModUIES.......c.cooviiiiiiiieii e 18 4 DIMENSIONS. ....uiiiiiiiieiite ittt 66
3.1.1 Debug trace timing specifications..................... 19 4.1 Obtaining package dimensions...........ccocceeveeeiirieenneenne 66
3.1.2  JTAG electricals........cccoceeviiiiiiiiiiiiciiceeccee, 19 5 PINOUL. ... 67

3.2 System modules..........ccccoeiiiiiiiiii 22 5.1 K22 Signal Multiplexing and Pin Assignments................. 67

3.3 Clock MOAUIES........cc.coiiiiiiiiiieiiecce e 22 5.2 K22 PINOULS....c.ueiiiiiiiiiiieceeee e 71
3.3.1 MCG specifications...........ccccocvrvieniiiiiicicieene. 22 6 Revision HiStory.........cooiiiiiiiiiiiieseccec e 72
3.3.2  Oscillator electrical specifications..................... 25 7 CoPYHIGt.. .o 0
3.3.3 32 kHz oscillator electrical characteristics......... 27 8 Legal. ..o 0

3.4 Memories and memory interfaces..........cccceecveriirinennn. 27

4 Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.

Freescale Semiconductor, Inc.



Ratings

1 Ratings

1.1 Thermal handling ratings

Symbol | Description Min. Max. Unit Notes
Tsta Storage temperature -55 150 °C 1
TspR Solder temperature, lead-free — 260 °C 2

—

Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic

Solid State Surface Mount Devices.

1.2 Moisture handling ratings

Symbol | Description Min. Max. Unit Notes

MSL Moisture sensitivity level — 3 — 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

1.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model -2000 +2000 \ 1
Veom Electrostatic discharge voltage, charged-device -500 +500 \ 2

model
AT Latch-up current at ambient temperature of 105°C -100 +100 mA 3

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human
Body Model (HBM,).

2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.

3. Determined according to JEDEC Standard JESD78, I/C Latch-Up Test.

1.4 Voltage and current operating ratings

Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 5
Freescale Semiconductor, Inc.



g |

General
2.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Typ Max. Unit Notes
Vou Output high voltage — high drive strength
e 27V<Vpp=s36V,lgy=-8mA Vpp — 0.5 — — \Y
e 171V< VDD <27V, IOH =-3mA VDD -0.5 — — \
Output high voltage — low drive strength
e 27V <=Vpp=3.6V,loy=-2mA Vpp — 0.5 — — \"
e 171V < VDD <27V, IOH =-0.6mA VDD -0.5 — — \
louT Output high current total for all ports — — 100 mA
VoL Output low voltage — high drive strength 1
e 27V <=Vpp<s3.6V,lo.=9mA — — 0.5 \
e 171V< VDD <27V, |o|_ =3mA — — 0.5 \
Output low voltage — low drive strength
e 27V <=Vpp=s36V, g =2mA — — 0.5 \"
* 1.71V<Vpp<27V,lg.=0.6mA — — 0.5 Vv
loLt Output low current total for all ports — — 100 mA
linD Input leakage current, digital pins 23
* Ves=Vins V)L
¢ All digital pins . 0.002 0.5 uA
* Vin=Vpp
* All digital pins except PTD7 — 0.002 0.5 pHA
s PTD7 — 0.004 1 pA
linD Input leakage current, digital pins 2
* ViL<ViN<Vpp
* Voo =36V — 18 26 bA
* Vop=3.0V — 12 19 A
° VDD =25V _ 8 13 HA
° VDD =17V _ 3 6 IJA
linD Input leakage current, digital pins
° VDD<VIN<5-5V _ 1 50 pA
loz Hi-Z (off-state) leakage current (per pin) — — 0.25 A
Rpy Internal pullup resistors 20 35 50 kQ
Rpp Internal pulldown resistors 20 35 50 kQ
1. Open drain outputs must be pulled to Vpp.
2. Measured at VDD=3.6V
3. Internal pull-up/pull-down resistors disabled.
4. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 9
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Peripheral operating requirements and behaviors

3.1 Core modules

3.1.1 Debug trace timing specifications
Table 12. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent MHz
(limited to 50 MHz)
Tw Low pulse width 2 — ns
Twh High pulse width 2 — ns
T, Clock and data rise time — 3 ns
T; Clock and data fall time — 3 ns
Te Data setup 3 — ns
Th Data hold 2 — ns

TRACECLK

< Teye -

Figure 5. TRACE_CLKOUT specifications

TRACE_CLKOUT / X #

—» Ts —p—Th « — Ts —Me—Th «

TRACE_D[3:0]

Figure 6. Trace data specifications

3.1.2 JTAG electricals
Table 13. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Ji TCLK frequency of operation MHz

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

Table 14. JTAG full voltage range electricals (continued)

Symbol Description Min. Max. Unit
J7 TCLK low to boundary scan output data valid — 25 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns

J10 TMS, TDI input data hold time after TCLK rise 1.4 — ns

J11 TCLK low to TDO data valid — 221 ns

J12 TCLK low to TDO high-Z — 22.1 ns

J13 TRST assert time 100 — ns

J14 TRST setup time (negation) to TCLK high 8 — ns
@ >

W2)
TCLK (input)

-« J

Figure 7. Test clock input timing

TCLK / \ /
i
Data inputs ( Input data valid )7
Data outputs : X Output data valid
Data outputs )
Data outputs % Output data valid

Figure 8. Boundary scan (JTAG) timing
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Peripheral operating requirements and behaviors

Table 16. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
— 0 — kQ

Vop® Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — low-frequency, low-power mode
(HGO=0)

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

Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y,
mode) — high-frequency, low-power mode
(HGO=0)

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

Vpp=3.3 V, Temperature =25 °C, Internal capacitance = 20 pf

See crystal or resonator manufacturer's recommendation

Cy,Cy can be provided by using either the integrated capacitors or by using external components.

When low power mode is selected, Rg is integrated and must not be attached externally.

The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to
any other devices.

A

3.3.2.2 Oscillator frequency specifications
Table 17. Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo | Oscillator crystal or resonator frequency — low- 32 — 40 kHz
frequency mode (MCG_C2[RANGE]=00)
fosc_ni_1 | Oscillator crystal or resonator frequency — high- 3 — 8 MHz

frequency mode (low range)
(MCG_C2[RANGE]=01)

fosc_ni_2 | Oscillator crystal or resonator frequency — high 8 — 32 MHz
frequency mode (high range)
(MCG_C2[RANGE]=1x)

fec_extat | INput clock frequency (external clock mode) — — 50 MHz 1,2
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %o
tost Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

low-power mode (HGO=0)
Crystal startup time — 32 kHz low-frequency, — 250 — ms
high-gain mode (HGO=1)
Crystal startup time — 8 MHz high-frequency — 0.6 — ms
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)
Crystal startup time — 8 MHz high-frequency — 1 — ms
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

1. Other frequency limits may apply when external clock is being used as a reference for the FLL or PLL.

26 Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
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Peripheral operating requirements and behaviors

2. When transitioning from FEI or FBI to FBE mode, restrict the frequency of the input clock so that, when it is divided by

FRDIV, it remains within the limits of the DCO input clock frequency.

3. Proper PC board layout procedures must be followed to achieve specifications.
4. Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S
register being set.

3.3.3 32 kHz oscillator electrical characteristics

NOTE

The 32 kHz oscillator works in low power mode by default
and cannot be moved into high power/gain mode.

3.3.3.1 32 kHz oscillator DC electrical specifications
Table 18. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit

VeaT Supply voltage 1.71 — 3.6 \

Re Internal feedback resistor — 100 — MQ

Cpara Parasitical capacitance of EXTAL32 and — 5 7 pF

XTAL32
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — \Y,

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTALS32 pins should only be connected to

required oscillator components and must not be connected to any other devices.

3.3.3.2 32 kHz oscillator frequency specifications
Table 19. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
Vec extaiz2 | Externally provided input clock amplitude 700 — Vear mV 2,3

—

Proper PC board layout procedures must be followed to achieve specifications.

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input.

The oscillator remains enabled and XTAL32 must be left unconnected.

3. The parameter specified is a peak-to-peak value and V|4 and V|_ specifications do not apply. The voltage of the
applied clock must be within the range of Vgg to VgaT-

3.4 Memories and memory interfaces

Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
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Peripheral operating requirements and behaviors

Table 21. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Swap Control execution time
tswapxo1 e control code 0x01 — 200 — us
tswapxo2 e control code 0x02 — 90 150 us
tswapxo4 ¢ control code 0x04 — 90 150 us
tswapxos ¢ control code 0x08 — — 30 us
Program Partition for EEPROM execution time
togmparta2k ¢ 32 KB EEPROM backup — 70 — ms
tpgmparti28k ¢ 128 KB EEPROM backup — 75 — ms
Set FlexRAM Function execution time:
tsetramit ¢ Control Code OxFF — 70 — us
tsetramaok ¢ 32 KB EEPROM backup — 0.8 1.2 ms
tsetrameak ¢ 64 KB EEPROM backup — 1.3 1.9 ms
tsetram128k ¢ 128 KB EEPROM backup — 2.4 3.1 ms
teewrsbers | Byte-write to erased FlexRAM location — 175 275 us 3
execution time
Byte-write to FlexRAM execution time:
teewrsbazk ¢ 32 KB EEPROM backup — 385 1700 ps
teewrsbeak ¢ 64 KB EEPROM backup — 475 2000 ys
teewrsb128k * 128 KB EEPROM backup — 650 2350 ys
teewriopers | 16-bit write to erased FlexRAM location — 175 275 us
execution time
16-bit write to FlexRAM execution time:
toewr16b32k ¢ 32 KB EEPROM backup — 385 1700 us
teewr16b64k ¢ 64 KB EEPROM backup — 475 2000 ys
teewr16b128k ¢ 128 KB EEPROM backup — 650 2350 ps
teewraobers | 32-bit write to erased FlexRAM location — 360 550 us
execution time
32-bit write to FlexRAM execution time:
teewraobank ¢ 32 KB EEPROM backup — 630 2000 ps
toewraobsak ¢ 64 KB EEPROM backup — 810 2250 us
teewrazb128k * 128 KB EEPROM backup — 1200 2650 ys
1. Assumes 25MHz or greater flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3. For byte-writes to an erased FlexRAM location, the aligned word containing the byte must be erased.
Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 29
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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

Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 31
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Peripheral operating requirements and behaviors

FB1
>
ROk f O I e S o
| Crey W
FB_A[Y] B Address T XX
) FB2 FB4H i

FB_DIX DX oo XID—
FB_RW / \
FB_TS \ / \
FB_ALE / \ /
AA=1

FB_CSn \ /) om0/
FB_OEn \ / /

, FB4™,
FB_BEn AN /

i :l | FB5

' AA=1 :
FB_TA N ¥
FB_TSIZ[1:0] X TSIZ X

Figure 13. FlexBus read timing diagram
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Table 28. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Peripheral operating requirements and behaviors

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
ADC e ADLPC =1, ADHSC =0 1.2 2.4 3.9 MHz taback =
asynchronous * ADLPC =1, ADHSC = 1 2.4 4.0 6.1 MHz | Miaback

f clock source

ADACK * ADLPC =0, ADHSC =0 3.0 5.2 7.3 MHz
e ADLPC =0, ADHSC =1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE |Total  12-bit modes — +4 +6.8 LSB* 5
unadjusted eMor |, _y2.pit modes — 1.4 £2.1
DNL Differential non- ¢ 12-bit modes — +0.7 -1.1to LSB* 5
linearity +1.9
e <12-bit modes — +0.2 031005
INL Integral non- ¢ 12-bit modes — +1.0 -2.7t0 LSB* 5
linearity +1.9
* <12-bit modes — +0.5 0710
+0.5
Ers Full-scale error e 12-bit modes — -4 -5.4 LSB* VaDIN =
5
* <12-bit modes — -1.4 -1.8 Vooa
Eq Quantization * 16-bit modes — -1t00 — LSB*
error * <13-bit modes — — +0.5
ENOB |Effective 16-bit differential mode . 6
number of bits bits
e Avg =32 12.8 14.5 .
bits
e Avyg=4 11.9 13.8 .
. bits
16-bit single-
6-bit single-ended mode bits
" Avg=32 12.2 13.9 —
*Avg=4 11.4 13.1 —
SINAD |Signal-to-noise See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
THD Total harmonic |16-bit differential mode 7
distortion dB
e Avg=32 — -94 —
dB
16-bit single-ended mode . -85 .
* Avg =32
SFDR |Spurious free 16-bit differential mode 7
dynamic range 82 95 T dB
y 9 « Avg=32
— dB
16-bit single-ended mode 78 90
e Avg=32
Table continues on the next page...
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Peripheral operating requirements and behaviors

1. Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—0.6 V.

2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to
CMP_DACCRI[DACEN], CMP_DACCR[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1 LSB = Vigference/64

0.08

0.06 \ /
— HYSTCTR
> 0.05 Setting
2]
'E ——00
o 0.04 —a—01
o 10
Q \\‘_’\f\/& /[ 11
o ——
= 003 W‘\(—«-«—)W
(@) l\-\\
0.02
0.01
0
0.1 04 0.7 1 1.3 1.6 1.9 2.2 2.5 2.8 3.1
Vin level (V)
Figure 18. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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Peripheral operating requirements and behaviors

3.8.1 USB electrical specifications

The USB electricals for the USB On-the-Go module conform to the standards
documented by the Universal Serial Bus Implementers Forum. For the most up-to-date
standards, visit usb.org.

NOTE

The MCGFLLCLK does not meet the USB jitter
specifications for certification.

3.8.2 USB DCD electrical specifications
Table 36. USBO0 DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp src |USB_DP source voltage (up to 250 pA) 0.5 — 0.7 \Y
Viage Threshold voltage for logic high 0.8 — 2.0 \
Ipp_src  |USB_DP source current 7 10 13 MA
Ipm_sink | USB_DM sink current 50 100 150 A
Rom_pwn | D- pulldown resistance for data pin contact detect 14.25 — 24.8 kQ
VpaT rer | Data detect voltage 0.25 0.33 0.4 \Y

3.8.3 USB VREG electrical specifications
Table 37. USB VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 5.5 \
IbDon Quiescent current — Run mode, load current — 125 186 A

equal zero, input supply (VREGIN) > 3.6 V

Ippsiby | Quiescent current — Standby mode, load — 1.1 10 MA
current equal zero

IpDoff Quiescent current — Shutdown mode

e VREGIN = 5.0 V and temperature=25 °C — 650 — nA
* Across operating voltage and temperature - - 4 HA
lLoapbrun | Maximum load current — Run mode — _ 120 A
lLoaDstby |Maximum load current — Standby mode — _ 1 mA
VRegasout |Regulator output voltage — Input supply
(VREGIN) > 3.6 V
3 3.3 3.6 \Y;

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

DSPI_PCSn X \\ X
‘l DS3 l: :' DS2 ': :' DS ':' Ds4 "
DSPI_SCK / \ / Sm—\
, Ds8 | I
(CPOL=0) OST _pg—Pp! !
\ : irst data : 3 Data : ast data
O DAY
DSPI_SOUT X First data Xj Data X Last data X
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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Peripheral operating requirements and behaviors

Field Description Values

Q Qualification status M = Fully qualified, general market flow

* P = Prequalification
Ki## Kinetis family o K22

A Key attribute * D = Cortex-M4 w/ DSP
e F = Cortex-M4 w/ DSP and FPU

M Flash memory type ¢ N = Program flash only
X = Program flash and FlexMemory

32 =32 KB
64 = 64 KB
128 = 128 KB
256 = 256 KB
512 =512 KB
1MO=1MB
2M0 =2 MB

Z = Initial
¢ (Blank) = Main
¢ A = Revision after main

FFF Program flash memory size

R Silicon revision

T Temperature range (°C) e V=-401t0 105
e C=-40t0 85
PP Package identifier FM =32 QFN (5 mm x 5 mm)

FT =48 QFN (7 mm x 7 mm)

LF =48 LQFP (7 mm x 7 mm)

LH =64 LQFP (10 mm x 10 mm)

MP = 64 MAPBGA (5 mm x 5 mm)

LK =80 LQFP (12 mm x 12 mm)

LL =100 LQFP (14 mm x 14 mm)

MC = 121 MAPBGA (8 mm x 8 mm)

DC = 121 XFBGA (8 mm x 8 mm x 0.5 mm)
LQ = 144 LQFP (20 mm x 20 mm)

MD = 144 MAPBGA (13 mm x 13 mm)

5 =50 MHz

7 =72 MHz

10 =100 MHz
12 =120 MHz
15 =150 MHz
16 = 168 MHz
18 =180 MHz

R = Tape and reel
¢ (Blank) = Trays

CcC Maximum CPU frequency (MHz)

N Packaging type

3.8.10.4.4 Example
This is an example part number:

MK22FNIMOVLLI10
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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
MK22FX512VLL12 M22HKVLL

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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Symbol Description Min. Max. Unit

Vop 1.0 V core supply 0.9 1.1 \Y,
voltage

3.8.10.5.2 Definition: Operating behavior

Unless otherwise specified, an operating behavior is a specified value or range of
values for a technical characteristic that are guaranteed during operation if you meet
the operating requirements and any other specified conditions.

3.8.10.5.2.1 Example

This is an example of an operating behavior:

Symbol Description Min. Max. Unit
0 130 pA

—_

lwp Digital I/O weak pullup/
pulldown current

3.8.10.5.3 Definition: Attribute

An attribute 1s a specified value or range of values for a technical characteristic that
are guaranteed, regardless of whether you meet the operating requirements.

3.8.10.56.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.8.10.5.4 Definition: Rating

A rating 1s 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.
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5 Pinout

5.1 K22 Signal Multiplexing and Pin Assighments

Pinout

The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is
responsible for selecting which ALT functionality is available on each pin.

NOTE

 The analog input signals ADCO_DP2 and ADCO_DM?2

on PTE2 and PTE3 are available only for K21 and K22
devices and are not present on K10 and K20 devices.
The TRACE signals on PTEO, PTE1, PTE2, PTE3, and
PTE4 are available only for K11, K12, K21, and K22
devices and are not present on K10 and K20 devices.

If the VBAT pin is not used, the VBAT pin should be
left floating. Do not connect VBAT pin to VSS.

The FTM_CLKIN signals on PTB16 and PTB17 are
available only for K11, K12, K21, and K22 devices and
1s not present on K10 and K20 devices. For K22D
devices this signal is on ALT7, and for K22F devices,
this signal is on ALT4.

The FTMO_CH2 signal on PTC5/LLWU_P9 is
available only for K11, K12, K21, and K22 devices and
1s not present on K10 and K20 devices.

The 12CO_SCL signal on PTD2/LLWU_P13 and
12C0O_SDA signal on PTD3 are available only for K11,
K12, K21, and K22 devices and are not present on K10
and K20 devices.

100 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP
1 | PTEO ADC1_SE4a | ADC1_SE4a | PTEO SPH_PCS1 | UART1_TX | SDHCO D1 | TRACE_ [2C1_SDA | RTC_
CLKOUT CLKOUT
2 | PTEY/ ADC1_SE5a | ADC1_SE5a | PTE1/ SPH_SOUT | UART1_RX | SDHCO_DO | TRACE_D3 | 12C1_.SCL | SPI1_SIN
LLWU_PO LLWU_PO
3 | PTEY ADCO_DP2/ | ADCO_DP2/ | PTE2/ SPH_SCK | UART1_ SDHCO_ TRACE_D2
LLWU_P1 ADC1_SE6a | ADC1_SE6a | LLWU_P1 CTS_b DCLK
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preo |1 © 75| ] vop
PTELLWU_PO [ |2 n| ] vss
PTE2LLWU_P1 [ |3 7| | PrcaLwu_p7
prea[ |+ 72| | prc2
PTE4LLWU_P2 [ |5 7| ] prciwu_pe

pres[_|e | ] prco
pres |7 oo | | prB23
vop [ | e8| | PTB22
vss[_|e o7 |_] PrBa1
usBo_DP [ 10 e | | PTB20
usso_om[_| 1 es| | PTBI19
voutas [_| 12 e | | PBIS
VREGIN [_| 1 es| | pTBI7
ADCO_DP1 [ |14 e2| | pTBI6
ADCO_DM1 [_| 15 et | vop
ADC1_DP1 [ 18 e | | vss
ADG1_DM1 [ |17 so || prBM

ADGO_DPO/ADC1_DP3 [_| 18 ss || prB10
ADCO_DMO/ADC1_DM3 [_| 10 s7 | ] prBo
ADC1_DPO/ADCO_DP3 [__| 20 ss | | PTB3
ADC1_DMO/ADCO_DM3 [_| 21 ss || prB2

vooa [ 2 s¢ || pTB

vREFH [ 2 53 || PTBOLLWU_P5

VREFL [ |24 52 | | RESETb
vssa [ |25 HE

0
a

veat [_] s
pTE24 | 3t
pTE2s [ | %2
pTE26 || 88
PTao [ =4
prat [ ] s
paz [ s
pras [ o
PTA4LLWU_P3 [_| 38
PTas [ s
vop [ 40
vss [] 1
prat2 [ «
PTAI3ILLWU_P4 [_| 43
PTat4 [ 44
pTats [ 4
PTate [_| 46
pat7 [ | 47
vop [ 48
vss [_] 40
prats [ | s

[]es
]
xTALs2 [ | 28

OUT/CMP1_IN3/ADCO_SE23
ExtaLz2 [ 20

1_IN5/CMPO_IN5/ADC1_SE18

Figure 33. K22 100 LQFP Pinout Diagram

6 Revision History

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

Table 49. Revision History

Rev. No. Date

Substantial Changes

1 11/2012

Alpha customer release

2 5/2013

Updated supported part numbers and document number
Updated section "Voltage and current operating behaviors"
Added the following figures:

¢ Run mode supply current vs. core frequency

* VLPR mode supply current vs. core frequency
Updated section "Device clock specifications"
Updated section "Power consumption operating behaviors"
Updated section "Power mode transition operating behaviors"
Updated section "JTAG limited voltage range electricals"
Updated section "MCG specifications"
Updated section "Oscillator DC electrical specifications"
Updated section "16-bit ADC operating conditions"
Updated the pinouts
Added section "Alternate part numbers for small packages"

3 08/2013

Updated section "Power consumption operating behaviors"
Updated the "Run mode supply current vs. core frequency" figure in section
"Diagram: Typical IDD_RUN operating behavior

4 11/2014

Updated the table "Voltage and current operating behavior"
Format changes
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