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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 — 1 — 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 512KB Flash 80-Pin WLCSP, Rev. 7, 08/2016 5
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Table 6. Power consumption operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes
@ 1.8V — 28.0 29.33 mA 2,3,4
@ 3.0V — 28.0 29.33 mA
Iop_nsrun |High Speed Run mode current - all peripheral
clocks disabled, code executing from flash
@ 1.8V — 25.6 26.93 mA 2
@ 3.0V — 25.7 27.03 mA
Iop_nsrun |High Speed Run mode current — all peripheral
clocks enabled, code executing from flash
@ 1.8V — 35.5 36.83 mA 5
@ 3.0V — 35.6 36.93 mA
Ipb_run | Run mode current in Compute operation —
CoreMark benchmark code executing from flash
@ 1.8V — 17.5 18.83 mA 3,4,6
@ 3.0V — 17.5 18.83 mA
Ipp_run | Run mode current in Compute operation —
code executing from flash
@ 1.8V — 15.10 17.10 mA 6
@ 3.0V — 15.10 17.33 mA
Ipb_run | Run mode current — all peripheral clocks
disabled, code executing from flash
@ 1.8V — 16.6 17.93 mA 7
@ 3.0V — 16.8 18.13 mA
Ipp_run | Run mode current — all peripheral clocks
enabled, code executing from flash
@ 1.8V — 22.8 24.13 mA 8
@ 3.0V
e @ 25°C — 22.9 24.23 mA
e @70°C — 23.1 24.43 mA
* @ 85°C — 23.5 24.83 mA
Ipp_run  |Run mode current — Compute operation, code
executing from flash
@ 1.8V — 15.1 16.43 mA 9
@ 3.0V
e @ 25°C — 15.1 16.43 mA
e @70°C — 15.4 16.73 mA
* @ 85°C — 15.6 16.93 mA
Ipp_wair | Wait mode high frequency current at 3.0 V — all — 9.3 10.63 mA 7
peripheral clocks disabled
Table continues on the next page...
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General

Table 6. Power consumption operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Ipp_viist |Very low-leakage stop mode 1 current at 3.0 V

@ -40°C to 25°C — 0.73 1.42 A

@ 70°C — 1.8 3.90 pA

@ 85°C — 3.0 5.25 pA

Ipp_viiso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled

@ -40°C to 25°C — 0.43 0.55 LA
@ 70°C — 1.4 2.45 A
@ 85°C — 2.6 4.00 LA

Ipp_viiso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled

@ -40°C to 25°C — 0.14 0.24 pA
@ 70°C — 1.1 2.15 HA
@ 85°C — 23 3.85 pA
Ipp_veat |Average current with RTC and 32kHz disabled

at3.0Vv

@ -40°C to 25°C — 0.18 0.21 pA
@ 70°C — 0.66 0.86 pA
@ 85°C — 1.52 2.24 HA

Ipp_veaT |Average current when CPU is not accessing
RTC registers

@ 1.8V
+ @ -40°C to 25°C — 0.59 0.70 A 15
+ @70°C — 1.00 1.3 A
+ @ 85°C — 1.76 2.59 A
@ 3.0V
« @ -40°C to 25°C — 0.71 0.84 A
« @70°C — 1.22 1.59 A
+ @85°C — 2.08 3.06 A

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. 120MHz core and system clock, 60MHz bus clock, 24MHz FlexBus clock, and 24MHz flash clock. MCG configured for

PEE mode. All peripheral clocks disabled.

Cache on and prefetch on, low compiler optimization.

Coremark benchmark compiled using IAR 7.2 with optimization level low.

5. 120MHz core and system clock, 60MHz bus clock, 24MHz FlexBus clock, and 24MHz flash clock. MCG configured for
PEE mode. All peripheral clocks enabled.

6. 80 MHz core and system clock, 40 MHz bus clock, and 26.67 MHz flash clock. MCG configured for PEE mode.
Compute operation.

7. 80MHz core and system clock, 40MHz bus clock, 20MHz FlexBus clock, and 26.67MHz flash clock. MCG configured
for FEI mode. All peripheral clocks disabled.

Kinetis K22F 512KB Flash 80-Pin WLCSP, Rev. 7, 08/2016 13
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General

8. 80MHz core and system clock, 40MHz bus clock, 20MHz FlexBus clock, and 26.67MHz flash clock. MCG configured for
FEI mode. All peripheral clocks enabled.

9. 80MHz core and system clock, 40MHz bus clock, and 26.67MHz flash clock. MCG configured for FEI mode. Compute
operation.

10. 25MHz core and system clock, 25MHz bus clock, and 25MHz FlexBus and flash clock. MCG configured for FEI mode.

11. 4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. Compute
operation. Code executing from flash.

12. 4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled. Code executing from flash.

13. 4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks enabled but peripherals are not in active operation. Code executing from flash.

14. 4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled.

15. Includes 32kHz oscillator current and RTC operation.

Table 7. Low power mode peripheral adders—typical value

Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105
|\ REFSTEN4MHz 4 MHz internal reference clock (IRC) 56 56 56 56 56 56 A

adder. Measured by entering STOP or
VLPS mode with 4 MHz IRC enabled.

l|REFSTEN32KHZ 32 kHz internal reference clock (IRC) 52 52 52 52 52 52 A
adder. Measured by entering STOP
mode with the 32 kHz IRC enabled.

|EREFSTEN4MHZ External 4 MHz crystal clock adder. 206 228 237 245 251 258 uA
Measured by entering STOP or VLPS
mode with the crystal enabled.

|EREFSTEN32KHzZ External 32 kHz crystal clock adder by
means of the OSCO_CR[EREFSTEN
and EREFSTEN] bits. Measured by
entering all modes with the crystal

enabled.
VLLS1 440 490 540 560 570 580 nA
VLLS3 440 490 540 560 570 580
LLS 490 490 540 560 570 680
VLPS 510 560 560 560 610 680
STOP 510 560 560 560 610 680
lagmiRc 48 Mhz internal reference clock 350 350 350 350 350 350 A
lemp CMP peripheral adder measured by 22 22 22 22 22 22 HA

placing the device in VLLS1 mode with
CMP enabled using the 6-bit DAC and a
single external input for compare.
Includes 6-bit DAC power consumption.

IrTC RTC peripheral adder measured by 432 357 388 475 532 810 nA
placing the device in VLLS1 mode with
external 32 kHz crystal enabled by
means of the RTC_CR[OSCE] bit and
the RTC ALARM set for 1 minute.
Includes ERCLK32K (32 kHz external
crystal) power consumption.

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

Table 16. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
floc_low | LOss 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
T _ret 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_ret
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fyy_ret
High range (DRS=11) 80 83.89 100 MHz
2560 X fyy_ref
faco_t_DMx3 | DCO output Low range (DRS=00) — 23.99 — MHz 5,6
2 frequency 732 x e
Mid range (DRS=01) — 47.97 — MHz
1464 x fo_ref
Mid-high range (DRS=10) — 71.99 — MHz
2197 x fi_ref
High range (DRS=11) — 95.98 — MHz
2929 x fi ref
Jeye_fi | FLL period jitter . — . ps
e fyco =48 MHz . 180 .
* fyco =98 MHz 150
ti_acquire | FLL target frequency acquisition time — — 1 ms 7
PLL
fueo VCO operating frequency 48.0 — 120 MHz
loi PLL operating current . 1060 . UA 8

e PLL @ 96 MHz (fosc_hi_1 =8 MHZ, fp"_ref
= 2 MHz, VDIV multiplier = 48)

| PLL operating current 8
pll
* PLL @ 48 MHZ (foso i 1 = 8 MHZ, foy ef 600 WA
=2 MHz, VDIV multiplier = 24)

foll_ref PLL reference frequency range 2.0 — 4.0 MHz

Joye pi | PLL period jitter (RMS) - 120 - ps 9
* fyco =48 MHz _ 75 — ps
* fyeo =100 MHz

Jace_pil | PLL accumulated jitter over 1pys (RMS) 9

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

3.3.4.2 32 kHz oscillator frequency specifications
Table 21. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosclo | Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms
foc_extaizz | Externally provided input clock frequency — 32.768 — kHz 2
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

3.4.1 Flash electrical specifications

This section describes the electrical characteristics of the flash memory module.

3.4.1.1 Flash timing specifications — program and erase

The following specifications represent the amount of time the internal charge pumps
are active and do not include command overhead.

Table 22. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvpgma |LOngword Program high-voltage time — 7.5 18 [VES —

thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbikesek | Erase Block high-voltage time for 256 KB — 104 904 ms 1

1. Maximum time based on expectations at cycling end-of-life.

3.4.1.2 Flash timing specifications — commands
Table 23. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

Read 1s Block execution time 1

Table continues on the next page...
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Write Timing Parameters
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Figure 13. FlexBus write timing diagram

3.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.

3.6 Analog
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Peripheral operating requirements and behaviors

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
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Figure 16. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

3.6.2 CMP and 6-bit DAC electrical specifications

Table 31. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp Supply voltage 1.71 — 3.6 \
IbbHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
lbbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaN Analog input voltage Vgs—0.3 — Vbp \
Vaio Analog input offset voltage — — 20 mV

VH Analog comparator hysteresis’

e CRO[HYSTCTR] = 00 — 5 — mV

e CRO[HYSTCTR] = 01 — 10 — mV

¢ CRO[HYSTCTR] = 10 — 20 — mV

e CRO[HYSTCTR] = 11 — 30 — mV
Vempon | Output high Vpp — 0.5 — — \
Vempor | Output low — — 0.5 \
toHs Propagation delay, high-speed mode (EN=1, PMODE=1) 20 50 200 ns
toLs Propagation delay, low-speed mode (EN=1, PMODE=0) 80 250 600 ns
Analog comparator initialization delay? — — 40 ps

Ibaceb 6-bit DAC current adder (enabled) — 7 — A

INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSBs
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB
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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

0.07 \ /(
0.06 \ /
— HYSTCTR
S 0.05 Setting
n
'E ——00
o 004 —=-01
g 10
o \\_’%\_A /[ 11
o ——
= 003 W‘\(—«-«—)W
O -\_\\
0.02
0.01
0
0.1 0.4 0.7 1 1.3 1.6 1.9 2.2 25 2.8 3.1
Vin level (V)
Figure 17. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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Figure 18. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.3 12-bit DAC electrical characteristics

3.6.3.1 12-bit DAC operating requirements
Table 32. 12-bit DAC operating requirements

Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \
VpACR Reference voltage 1.13 3.6 \ 1
CL Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or VRerr-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.
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Figure 20. Offset at half scale vs. temperature

3.6.4 Voltage reference electrical specifications

Table 34. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vbpa Supply voltage 1.71 3.6 \
Ta Temperature Operating temperature °C

range of the device

C. 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

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 MCGPLLCLK meets the USB jitter and signaling rate
specifications for certification with the use of an external

3.8.2 USB VREG electrical specifications

clock/crystal for both Device and Host modes.

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

The IRC48M meets the USB jitter and signaling rate
specifications for certification in Device mode when the USB

clock recovery mode is enabled. It does not meet the USB
signaling rate specifications for certification in Host mode

operation.

Table 38. 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 HA
equal zero, input supply (VREGIN) > 3.6 V
Ippsiy | Quiescent current — Standby mode, load — 1.1 10 MA
current equal zero
IpDoff Quiescent current — Shutdown mode
» VREGIN = 5.0 V and temperature=25 °C o 650 o nA
* Across operating voltage and temperature o o 4 HA
lLoaDrun | Maximum load current — Run mode — — 120 mA
lLoADstby |Maximum load current — Standby mode — — 1 mA
VRegasout |Regulator output voltage — Input supply
(VREGIN) > 3.6 V
* Run mode 3 33 36 v
* Standoby mode 2.1 28 36 v
Table continues on the next page...
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Peripheral operating requirements and behaviors

3.8.4 DSPI switching specifications (full voltage range)

The Deserial 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 SPI chapter of the Reference Manual for information on the modified
transfer formats used for communicating with slower peripheral devices.

Table 41. 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

DSH1 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 24.6 — 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.

2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].

3. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X \ X
553 '; :‘ DS2 ’: f—w—*wﬂ
DSPI_SCK / \ / Sm
., Ds8 | )
(ePoL=0) T yie :
) X
DSPI_SIN 'First data ‘ Deta : Last data
E ) (st data_i—— § - {Lastdata )
H ' DS6
DSPI_SOUT X First data )(3 Data X Lastdata X

Figure 23. DSPI classic SPI timing — master mode
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Peripheral operating requirements and behaviors

Table 43. 12C timing (continued)

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum

Data hold time for I12C bus devices tup; DAT 02 3.458 04 0.92 us

Data set-up time tsu; DAT 250° — 1003 6 — ns

Rise time of SDA and SCL signals t, — 1000 20 +0.1C,’ 300 ns

Fall time of SDA and SCL signals t — 300 20 +0.1C,8 300 ns

Set-up time for STOP condition tsy; STO 4 — 0.6 — us

Bus free time between STOP and tBuF 4.7 — 1.3 — us
START condition

Pulse width of spikes that must be tsp N/A N/A 0 50 ns

suppressed by the input filter

. The maximum SCL Clock Frequency in Fast mode with maximum bus loading can only be achieved when using the
High drive pins across the full voltage range and when using the Normal drive pins and VDD = 2.7 V.

2. The master mode I12C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves
acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and
SCL lines.

3. The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.

4. Input signal Slew = 10 ns and Output Load = 50 pF

5. Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.

6. A Fast mode I2C bus device can be used in a Standard mode I12C bus system, but the requirement tsy. pat = 250 ns
must then be met. This is automatically the case if the device does not stretch the LOW period of the SCL signal. If
such a device does stretch the LOW period of the SCL signal, then it must output the next data bit to the SDA line tymax
+ tgy: paT = 1000 + 250 = 1250 ns (according to the Standard mode I2C bus specification) before the SCL line is
released.

7. Cp = total capacitance of the one bus line in pF.

Table 44. 12C 1 Mbps timing
Characteristic Symbol Minimum Maximum Unit
SCL Clock Frequency fscL 0 11 MHz
Hold time (repeated) START condition. After this thp; STA 0.26 — ps
period, the first clock pulse is generated.
LOW period of the SCL clock tLow 0.5 — gs
HIGH period of the SCL clock thigH 0.26 — ps
Set-up time for a repeated START condition tsy; STA 0.26 — us
Data hold time for I,C bus devices tup; DAT 0 — ps
Data set-up time tsu; DAT 50 — ns
Rise time of SDA and SCL signals tr 20 +0.1Cy 2 120 ns
Fall time of SDA and SCL signals t 20 +0.1Cp2 120 ns
Set-up time for STOP condition tsy; STO 0.26 — us
Bus free time between STOP and START tsur 0.5 — ps
condition
Pulse width of spikes that must be suppressed by tsp 0 50 ns
the input filter
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Table 45. 12S/SAI master mode timing in Normal Run, Wait and Stop modes (limited voltage

range) (continued)

Peripheral operating requirements and behaviors

Num. Characteristic Min. Max. Unit
S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 80 — ns
S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low |45% 55% BCLK period
S5 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ — 15 ns
12S_RX_FS output valid
S6 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/ 0 — ns
12S_RX_FS output invalid
S7 12S_TX_BCLK to 12S_TXD valid — 15 ns
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I12S_RX_FS input setup before 18 — ns
12S_RX_BCLK
S10 12S_RXD/I12S_RX_FS input hold after I2S_RX_BCLK |0 — ns
b ke Fud
< 3 >
12S_TX_BCLK/ : A <—S“—’/—‘ i\ e
12S_RX_BCLK (output) -' s4 ) I |
o s R
125_TX_FS/ / H AN
12S_RX_FS (output) i ‘ i %10&
:gg:;))((:izl(input) _;_/ ;‘—57—’} H i \—
oy mchil ) Cob
128_TXD — X )| —

Figure 26. 12S/SAl timing — master modes

Table 46. 12S/SAIl slave mode timing in Normal Run, Wait and Stop modes (limited voltage

range)
Num. Characteristic Min. Max. Unit

Operating voltage 2.7 3.6 \

S11 12S_TX_BCLK/I2S_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 45 — ns
12S_TX_BCLK/I2S_RX_BCLK

Table continues on the next page...
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Pinout

80 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EZPORT
WLC
SP
B4 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 [2C1_.SCL | FTM3_.CH6 | I2S0_RX_FS | FB_AD5
A4 | PTCH1/ ADC1_SE7b | ADC1_SE7b | PTC11/ [2C1_SDA | FTM3_CH7 FB_RW_b
LLWU_P11 LLWU_P11
B5 | PTC16 DISABLED PTC16 LPUARTO_ FB_CS5_b/
RX FB_TSIZ1/
FB_BE23_
16_BLS15.8_
b
A5 | PTC17 DISABLED PTC17 LPUARTO_TX FB_CS4 b/
FB_TSIZ0/
FB_BE31_
24 BLS7 0 b
C5 | PTDO/ DISABLED PTDO/ SPI0_PCS0 | UART2_ FTM3_CHO | FB_ALE/ LPUARTO_
LLWU_P12 LLWU_P12 RTS_b FB_CS1_b/ | RTSb
FB_TS b
B6 | PTD1 ADC0_SESb | ADCO_SESb | PTD1 SPI0_SCK | UART2_ FTM3_CH! | FB_.CS0_b | LPUARTO_
CTSb CTSb
A6 | PTDY DISABLED PTD2 SPI0_SOUT | UART2_RX | FTM3_CH2 | FB_AD4 LPUARTO_ | 12C0_SCL
LLWU_P13 LLWU_P13 RX
C6 | PTD3 DISABLED PTD3 SPI0_SIN UART2_TX | FTM3_.CH3 | FB_AD3 LPUARTO_TX| 12C0_SDA
B7 | PTD4/ DISABLED PTD4/ SPI0_PCS1 | UARTO_ FTMO_CH4 | FB_AD2 EWM_IN SPI1_PCS0
LLWU_P14 LLWU_P14 RTS_b
A7 | PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI0_PCS2 | UARTO_ FTMO_CH5 | FB_AD1 EWM_OUT_b | SPI1_SCK
CTSb
C7 | PTD6/ ADCO_SE7b | ADCO_SE7b | PTD6/ SPI0_PCS3 | UARTO_RX | FTM0_CH6 | FB_ADO FTMO_FLTO | SPH_SOUT
LLWU_P15 LLWU_P15
D7 | PTD7 DISABLED PTD7 UARTO_TX | FTMO_CH7 FTMO_FLT1 | SPI_SIN

5.2 Recommended connection for unused analog and digital
pins

The following table shows the recommended connections for analog interface pins if

those analog interfaces are not used in the customer's application.

Table 51. Recommended connection for unused analog interfaces

Pin Type Short recommendation Detailed recommendation
Analog/non GPIO PGAx/ADCx Float Analog input - Float
Analog/non GPIO ADCx/CMPx Float Analog input - Float
Analog/non GPIO VREF_OUT Float Analog output - Float
Analog/non GPIO DACx_OUT Float Analog output - Float
Analog/non GPIO RTC_WAKEUP_B Float Analog output - Float
Analog/non GPIO XTAL32 Float Analog output - Float

Table continues on the next page...
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Pinout

Table 51. Recommended connection for unused analog interfaces (continued)

Pin Type Short recommendation Detailed recommendation
Analog/non GPIO EXTAL32 Float Analog input - Float
GPIO/Analog PTA18/EXTALO Float Analog input - Float
GPIO/Analog PTA19/XTALO Float Analog output - Float
GPIO/Analog PTx/ADCx Float Float (default is analog input)
GPIO/Analog PTx/CMPx Float Float (default is analog input)
GPIO/Digital PTAO/JTAG_TCLK Float Float (default is JTAG with

pulldown)
GPIO/Digital PTA1/JTAG_TDI Float Float (default is JTAG with
pullup)
GPIO/Digital PTA2/JTAG_TDO Float Float (default is JTAG with
pullup)
GPIO/Digital PTA3/JTAG_TMS Float Float (default is JTAG with
pullup)
GPIO/Digital PTA4/NMI_b 10kQ pullup or disable and Pull high or disable in PCR &
float FOPT and float
GPIO/Digital PTx Float Float (default is disabled)
usB USBO_DP Float Float
uSB USBO0_DM Float Float
USB VOUTS33 Tie to input and ground Tie to input and ground
through 10kQ through 10kQ
USB VREGIN Tie to output and ground Tie to output and ground
through 10kQ through 10kQ
VBAT VBAT Float Float
VDDA VDDA Always connect to VDD Always connect to VDD
potential potential
VREFH VREFH Always connect to VDD Always connect to VDD
potential potential
VREFL VREFL Always connect to VSS Always connect to VSS
potential potential
VSSA VSSA Always connect to VSS Always connect to VSS
potential potential

5.3 K22 Pinouts

The following figure shows the pinout diagram for the devices supported by this
document. Many signals may be multiplexed onto a single pin. To determine what
signals can be used on which pin, see the previous section.
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Part identification

6.3 Fields

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

Field Description Values

Q Qualification status * M = Fully qualified, general market flow, full
reel

* P = Prequalification

¢ K= Fully qualified, general market flow, 100

piece reel

K## Kinetis family o K22
A Key attribute * D = Cortex-M4 w/ DSP

* F = Cortex-M4 w/ DSP and FPU
M Flash memory type * N = Program flash only

e X = Program flash and FlexMemory
FFF Program flash memory size * 128 =128 KB

* 256 = 256 KB

* 512=512 KB
R Silicon revision e Z =|nitial

* (Blank) = Main
¢ A = Revision after main

T Temperature range (°C) e C=-401t0 85
PP Package identifier e AP =80 WLCSP (4.13 mm x 3.56 mm x
0.564 mm)
e BP =80 WLCSP (4.13 mm x 3.56 mm X
0.321 mm)
CcC Maximum CPU frequency (MHz) * 12=120 MHz
N Packaging type * R =Tape and reel

6.4 Example
This is an example part number:

MK22FN512CAP12R

6.5 80-pin WLCSP part marking

The 80-pin WLCSP package parts follow the part-marking scheme in the following
table.
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