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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 — 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
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General

Symbol Description Min. Max. Unit
USBVpp USB Transceiver supply voltage -0.3 3.8 \Y
Vpp Digital supply voltage -0.3 3.8 Vv

lop Digital supply current — 145 mA
Vbio Digital input voltage -0.3 Vpp + 0.3 \Y
Vaio Analog’ -0.3 Vpp + 0.3 Y

Ip Maximum current single pin limit (applies to all digital pins) -25 25 mA
Vbpa Analog supply voltage Vpp —0.3 Vpp + 0.3 \%
Vusso.pp |USBO_DP input voltage -0.3 3.63 \Y
Vuseo_pm |USBO_DM input voltage -0.3 3.63 \
VgaT RTC battery supply voltage -0.3 3.8 \Y

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

2 General

2.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the
following figure.

Low High
VIH

Midpoint1 f

—

Vi
Fall Time —> }(— — >

The midpointis Vi + (Viu - Vi) / 2

Input Signal

Rise Time

Figure 2. Input signal measurement reference

2.2 Nonswitching electrical specifications
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General

Table 5. Power mode transition operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
tPor After a POR event, amount of time from the — — 300 us 1
point Vpp reaches 1.71 V to execution of the
first instruction across the operating temperature
range of the chip.
* VLLSO —» RUN
— — 135 us
* VLLS1 ~ RUN
— — 135 ps
* VLLS2 ~ RUN
— — 75 ps
* VLLS3 —~ RUN
— — 75 ys
e LLS2 ~ RUN 6
J— JE— us
e LLS3 ~ RUN 6
J— JE— us
e VLPS —~ RUN
— — 5.7 us
e STOP — RUN
— — 5.7 us

1. Normal boot (FTFA_OPT[LPBOOT]=1)

2.2.5 Power consumption operating behaviors

The current parameters in the table below are derived from code executing a while(1)
loop from flash, unless otherwise noted.

The IDD typical values represent the statistical mean at 25°C, and the IDD maximum
values for RUN, WAIT, VLPR, and VLPW represent data collected at 125°C junction
temperature unless otherwise noted. The maximum values represent characterized
results equivalent to the mean plus three times the standard deviation (mean + 3 sigma).

Table 6. Power consumption operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ibpa Analog supply current — — See note mA 1
Ipp_nsrun |High Speed Run mode current - all peripheral
clocks disabled, CoreMark benchmark code
executing from flash
Table continues on the next page...
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Table 6. Power consumption operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes
@ 1.8V — 19.51 20.24 mA 2,3,4
@ 3.0V — 19.51 20.24 mA
Ipp_Hsrun |High Speed Run mode current - all peripheral
clocks disabled, code executing from flash
@ 1.8V — 16.9 17.63 mA 5
@ 3.0V — 17.0 17.73 mA
Ipp_nsrun |High Speed Run mode current — all peripheral
clocks enabled, code executing from flash
@ 1.8V — 22.8 23.53 mA 6
@ 3.0V — 22.9 23.63 mA
Ipb_gun | Run mode current in Compute operation —
CoreMark benchmark code executing from flash
@ 1.8V — 11.39 12.12 mA 2,8,7
@ 3.0V — 11.58 12.31 mA
Ipb_run | Run mode current in Compute operation —
code executing from flash
@ 1.8V — 10.90 11.90 mA 7
@ 3.0V — 10.90 12.23 mA
Ipb_run | Run mode current — all peripheral clocks
disabled, code executing from flash
@ 1.8V — 11.8 12.53 mA 8
@ 3.0V — 11.9 12.63 mA
Ipb_run | Run mode current — all peripheral clocks
enabled, code executing from flash
@ 1.8V — 15.5 16.23 mA 9
@ 3.0V
* @ 25°C — 15.6 16.33 mA
e @70°C — 15.6 16.33 mA
* @ 85°C — 15.6 16.33 mA
* @ 105°C — 16.3 17.03 mA
Ipb_run | Run mode current — Compute operation, code
executing from flash
@ 1.8V — 10.9 11.63 mA 10
@ 3.0V
* @ 25°C — 10.9 11.63 mA
* @70°C — 10.9 11.63 mA
* @85°C — 10.9 11.63 mA
e @ 105°C — 11.5 12.23 mA
Table continues on the next page...
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General

Very Low Power Run (VLPR) Currentvs Core Frequency

Temp (C)=25,VDD=3.6V, CACHE=ENABLE, Code Residence=Flash
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Figure 4. VLPR mode supply current vs. core frequency

2.2.6 EMC radiated emissions operating behaviors

Table 8. EMC radiated emissions operating behaviors for 64 LQFP package

Temp = 25°C

Parame| Conditions Clocks Frequency range Level Unit Notes
ter (Typ.)
VEmE Device configuration, FSYS = 100 MHz 150 kHz—50 MHz 13 dBuVv 1,2,3

test_condltlons and EM FBUS = 50 MHz 50 MHz—150 MHz o4

testing per standard IEC

61967-2. External crystal = 10 MHz | 150 MHz-500 MHz 23

Supply voltages: 500 MHz-1000 MHz 7

IEC level 4

—

Measurements were made per IEC 61967-2 while the device was running typical application code.
2. Measurements were performed on the 64LQFP device, MK22FN128VLH10 .

3. The reported emission level is the value of the maximum measured emission, rounded up to the next whole number,

from among the measured orientations in each frequency range.
4. |EC Level Maximums: M < 18dBmV, L < 24dBmV, K < 30dBmV, | < 36dBmV, H < 42dBmV .

Kinetis K22F 128KB Flash, Rev. 7, 08/2016
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General

2.4 Thermal specifications

2.4.1 Thermal operating requirements

Table 12. Thermal operating requirements

Symbol | Description Min. Max. Unit Notes
Ty Die junction temperature —40 125 °C
Ta Ambient temperature —40 105 °C

1. Maximum T, can be exceeded only if the user ensures that T, does not exceed maximum T,. The simplest method to
determine T, is: Ty = Ta + Reya % chip power dissipation.

2.4.2 Thermal attributes

Board
type

Symbol

Descripti
on

121
XFBGA

100 LQFP

64 LQFP

64
MAPBGA

Unit

Notes

Single-layer
(1s)

Reua

Thermal
resistance,
junction to
ambient
(natural
convection)

46.6

63

69

53.8

°C/W

Four-layer
(2s2p)

Reua

Thermal
resistance,
junction to
ambient
(natural
convection)

39.3

50

51

46.0

°C/W

Single-layer
(1s)

Resma

Thermal
resistance,
junction to
ambient

(200 ft./min.

air speed)

39.0

53

57

45.8

°C/W

Four-layer
(2s2p)

Resma

Thermal
resistance,
junction to
ambient

(200 ft./min.

air speed)

35.3

44

44

41.0

°C/W

Ress

Thermal
resistance,
junction to
board

36.7

36

33

43.4

°C/W

Table continues on the next page...

20 Kinetis K22F 128KB Flash, Rev. 7, 08/2016
NXP Semiconductors



Peripheral operating requirements and behaviors

Table 16. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
2197 X fy_ret
High range (DRS=11) — 95.98 — MHz
2929 X fy_ret
Jeye i |FLL period jitter . — - ps
e fyco =48 MHz . 180 .
* fyco =98 MHz 150
ta_acquire |FLL target frequency acquisition time — — 1 ms 7

1. This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock

mode).
20V <=

PN

VDD <=3.6 V.

deviation (Afye, ) Over voltage and temperature should be considered.

oo

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=0.
The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=1.
The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

3.3.2

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 changing 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.

IRC48M specifications
Table 17. IRC48M specifications

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

Vbp

Supply voltage

1.71

3.6

Ipp4sm

Supply current

400

500

A

firc48m

Internal reference frequency

48

MHz

Afirc48m_o|_hv

Open loop total deviation of IRC48M frequency at
high voltage (VDD=1.89V-3.6V) over 0°C to 70°C

Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

o/Ofirc48m

Afirc48m70l7hv

Open loop total deviation of IRC48M frequency at
high voltage (VDD=1.89V-3.6V) over full
temperature

Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

%firc48m

Afirc48m_o|_lv

Open loop total deviation of IRC48M frequency at
low voltage (VDD=1.71V-1.89V) over full
temperature

Regulator disable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=0)

Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

%firc48m

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

Table 18. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
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-power — — — MQ
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)

Vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — low-frequency, low-power mode
(HGO=0)

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

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

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

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation

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

When low-power mode is selected, Rk 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 device.

oo~

3.3.3.2 Oscillator frequency specifications
Table 19. Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes

fosclo | Oscillator crystal or resonator frequency — low- 32 — 40 kHz
frequency mode (MCG_C2[RANGE]=00)

Table continues on the next page...

Kinetis K22F 128KB Flash, Rev. 7, 08/2016 29
NXP Semiconductors



Peripheral operating requirements and behaviors

3.6.3.2 12-bit DAC operating behaviors
Table 31. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ippa_pact | Supply current — low-power mode — — 330 A
P
Ippa_pacH | Supply current — high-speed mode — — 1200 MA
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
toacHp | Full-scale settling time (0x080 to OxF7F) — — 15 30 ys 1
high-power mode
tcepacLp |Code-to-code settling time (OxBF8 to — 0.7 1 ps 1
0xC08) — low-power mode and high-
speed mode
Vgacoutt |DAC output voltage range low — high- — — 100 mV
speed mode, no load, DAC set to 0x000
Vdacouth |DAC output voltage range high — high- VpacRr — VpaCR mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL |Differential non-linearity error — Vpacgr > 2 — — +1 LSB 3
\Y
DNL |Differential non-linearity error — Vpacgr = — — +1 LSB 4
VREF_OUT
VorrseT |Offset error — +0.4 .8 %FSR
Eg Gain error — +0.1 +0.6 %FSR
PSRR |Power supply rejection ratio, Vppa = 2.4V 60 — 90 dB
Tco |Temperature coefficient offset voltage — 3.7 — pv/C 6
Tce Temperature coefficient gain error — 0.000421 — %FSR/C
Rop  |Output resistance (load = 3 kQ) — — 250 Q
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
* Low power (SP_p) 0.05 0.12 —
BW 3dB bandwidth kHz
¢ High power (SPyp) 550 — —
* Low power (SPp) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacgr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacr =100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr —100 mV with Vppa > 2.4V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacgr — 100 mV
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
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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 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 1s enabled. It does not meet the
USB signaling rate specifications for certification in Host
mode operation.

3.8.2 DSPI switching specifications (limited 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 provide 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 36. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — 25 MHz
DSH1 DSPI_SCK output cycle time 2 x tgys — ns
DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 8.5 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -2 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 16.2 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

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

Kinetis K22F 128KB Flash, Rev. 7, 08/2016
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Peripheral operating requirements and behaviors

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

DSPI_PCSn )( \ X
D '; 1‘ DS2 ’: f—m—*wﬂ
DSPI_SCK / \ / Sm
| Dss | |
(CPOL=0) 557 —p ! !
DSPI_SIN ) (First data Y-
DS5 |

DSPI_SOUT X Firstdata

Figure 19. DSPI classic SPI timing — master mode

Table 37. Slave mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \Y
Frequency of operation — 125 MHz

DS9 DSPI_SCK input cycle time 4 x tgys — ns

DS10 DSPI_SCK input high/low time (tsck/2) - 2 | (tsck/2) + 2 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 21.4 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 2.6 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 17 ns

DS16  |DSPI_SS inactive to DSPI_SOUT not driven — 17 ns

1. The maximum operating frequency is measured with noncontinuous CS and SCK. When DSPI is configured with
continuous CS and SCK, the SPI clock must not be greater than 1/6 of the bus clock. For example, when the bus clock
is 60 MHz, the SPI clock must not be greater than 10 MHz.

46 Kinetis K22F 128KB Flash, Rev. 7, 08/2016

NXP Semiconductors
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DSPI_PCSn )( \ X
‘l DS3 l: :' DS2 ': :' DS ':' Ds4 '
DSPI_SCK / \ / (m
., DS8 |

(CPOL=0) bs7 > —P) !

) X
DSPI_SIN 'First data ‘ Deta ‘ Last data

X ) (Frstoata p—ol O J——(astea )
“«—> ' DS6

DSPI_SOUT X First data ><3 Data X Last data X

Figure 21. DSPI classic SPI timing — master mode

Table 39. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \'
Frequency of operation — 6.25 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 — 29.5 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 3.2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 25 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 25 ns

bsPiss \ i a
| =y =
DSPI_SCK / : m
(CPOL=0) fﬂi PR ¢ p DSt DS16 <—>
DSPI_SOUT >—< ! First data X Data \\ X Last data D—
DS134" : DS14 ‘
DSPI_SIN >—< First data X Datagg X Lastdata —

Figure 22. DSPI classic SPI timing — slave mode

48 Kinetis K22F 128KB Flash, Rev. 7, 08/2016
NXP Semiconductors



Peripheral operating requirements and behaviors

Table 41. 12C 1 Mbps timing (continued)

Characteristic Symbol Minimum Maximum Unit
Data set-up time tsu; DAT 50 — ns
Rise time of SDA and SCL signals t, 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 tBUF 0.5 — us
condition
Pulse width of spikes that must be suppressed by tsp 0 50 ns
the input filter

1. The maximum SCL clock frequency of 1 Mbps can support maximum bus loading when using the High drive pins across
the full voltage range.
2. Cy = total capacitance of the one bus line in pF.

|

tsu; pam=| (<t

}‘ - >
tHp; DAT thiGH

Figure 23. Timing definition for devices on the I2C bus

3.8.5 UART switching specifications

See General switching specifications.

3.8.6 [12S/SAl switching specifications

This section provides the AC timing for the I12S/SAI module in master mode (clocks are
driven) and slave mode (clocks are input). All timing is given for noninverted serial
clock polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame sync
(TCR4[FSP] is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync
have been inverted, all the timing remains valid by inverting the bit clock signal
(BCLK) and/or the frame sync (FS) signal shown in the following figures.
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Peripheral operating requirements and behaviors

Table 44. 12S/SAl master mode timing in Normal Run, Wait and Stop modes (full voltage

range)
Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \'

S1 12S_MCLK cycle time 40 — ns

S2 I12S_MCLK pulse width high/low 45% 55% MCLK period

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 12S_TX_FS/ — 15 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/ -1.0 — ns
I12S_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 27 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 0 — ns
12S_RX_BCLK

12S_MCLK (output)

G Pet Fat

p N A

S3

12S_TX_BCLK/ A N ¥ / ‘ i\ /

12S_RX_BCLK (output) D s P | .
= s ot

e oy ——— ? ] e

- P 3 “——s—> E %10&

12S_TX_FS/ L : (t ~

128_RX_FS (input) ! 7 ': H | pS—
‘s b *Sst | . s P

12S_TXD  — X \ N

s Mo

Figure 26. 12S/SAI timing — master modes

Table 45. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes (full voltage

range)
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \
S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 80 — ns

Table continues on the next page...
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Pinout

If you want the drawing for this package Then use this document number
64-pin LQFP 98ASS23234W
64-pin MAPBGA 98ASA00420D
100-pin LQFP 98ASS23308W
121-pin XFBGA 98ASA00595D

5 Pinout

5.1 K22 Signal Multiplexing and Pin Assignments

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.

121 | 100 | 64 | 64 | PinName | Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
BGA | LQFP | LQFP| MAP
BGA
E4 1 1 At | PTEQ/ ADC1_ ADC1_ PTE0/ SPI_ UART1_TX [2C1_SDA | RTC_
CLKOUT32 | SEda SEda CLKOUT32 | PCS1 CLKOUT
K K
E3 2 2 Bt | PTEY/ ADC1_ ADC1_ PTE1/ SPI_ UART1_RX [2C1_SCL | SPI_SIN
LLWU_PO | SE5a SE5a LLWU_P0 | SOUT
E2 3 — | — | PTEY ADC1_ ADC1_ PTEY/ SPI1_SCK | UART1_
LLWU_P1 | SE6a SE6a LLWU_P1 CTS_b
F4 4 — | — | PTES ADC1_ ADC1_ PTE3 SPH_SIN | UART1_ SPI_
SE7a SE7a RTS b SouT
H7 5 — | — | PTE4/ DISABLED PTE4/ SPI1_ LPUARTO_
LLWU_P2 LLWU_P2 | PCSO X
G4 6 — | — | PTE5 DISABLED PTES SPI_ LPUARTO_
PCS2 RX
F3 7 — | — | PTE6 DISABLED PTE6 SPI_ LPUARTO_ | 12S0_ USB_SOF_
PCS3 CTS_b MCLK ouT
E6 8 3 C5 | vDD VDD VDD
G7 9 4 G4 | VSS VSS VSS
6| —| — [ — |VSS VSS VSS
Fi1 10 5 E1 | USBO_DP | USBO_DP | USB0_DP
21 1 6 D1 | USBO_DM | USBO_DM | USB0_DM
G 12 7 E2 | USBVDD | USBVDD | USBVDD
G2 | 13 8 D2 | NC NC NC
H1 14 | — | — | ADCO_DP1| ADCO_DP1| ADCO_DP1
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121 | 100 | 64 | 64 | PinName | Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
BGA | LQFP | LQFP| MAP
BGA
S| 2| —| — | PTE2S ADCO_ ADCO_ PTE25 [2C0_SDA | EWM_IN
SE18 SE18
H6 | 33 | — | — | PTE26/ DISABLED PTE26/ RTC_ USB_
CLKOUTS32 CLKOUT32 CLKOUT | CLKIN
K K
J6 | 34| 2 | D3 |PTAO JTAG_ PTAO UARTO_ | FTM0_CHs JTAG_ EZP_CLK
TCLK/ CTS b TCLK/
SWD_CLK/ SWD_CLK
EZP_CLK
H8 | 3 | 23 | D4 | PTA1 JTAG_TDI/ PTA1 UARTO_RX | FTM0_CH6 JTAG_TDI | EZP_DI
EZP_DI
JT| 3% | 24| E5 | PTA2 JTAG_ PTA2 UARTO_TX | FTM0_CH7 JTAG_ EZP_DO
TDO/ DO/
TRACE_ TRACE_
SWor SWo
EZP_DO
HY | 37 | 25 | D5 | PTA3 JTAG_ PTA3 UARTO_ | FTM0_CHO JTAG_
™S/ RTS.b ™S/
SWD_DIO SWD_DIO
J8 | 38| 26 | G5 | PTA4 NMI_b/ PTA4/ FTMO_CH1 NMI_b EZP_CS_b
LLWU_P3 | EZP_CS_b LLWU_P3
K7 | 39| 27 | F5 | PTAS DISABLED PTAS USB_ FTM0_CH2 [250_TX_ | JTAG_
CLKIN BCLK TRST b
E5 | 40| —| — | VDD VDD VDD
Gy | #1 | — | — |VSS VSS VSS
K8 | 42 | 28 | H6 | PTA12 DISABLED PTA12 FTM1_CHO [250_TXDO | FTM1_QD_
PHA
L8 | 43| 29 | G6 | PTA1Y DISABLED PTA13/ FTM1_CH1 [250_TX_ | FTM1_QD_
LLWU_P4 LLWU_P4 FS PHB
K9 | 44| — | — | PTAl4 DISABLED PTA14 SPI0_ UARTO_TX [250_RX_
PCSO BCLK
9| 4| — | — |PTAt5 DISABLED PTA15 SPI0_SCK | UARTO_RX [250_RXD0
JO| 46 | — | — | PTAt6 DISABLED PTA16 SPI0_ UARTO_ [250_RX_
SouT CTS.b FS
HI0| 47 | — | — | PTA17 ADC1_ ADC1_ PTA17 SPI0_SIN | UARTO_ 1250_
SE17 SE17 RTS_b MCLK
L10 | 48 | 30 | G7 | VDD VDD VDD
KIO| 49 | 31 | H7 |VSS VSS VSS
L1 ] 50 | 32 | H8 | PTA18 EXTALO | EXTALO | PTA18 FTMO_ FTM_
FLT2 CLKINO
Kit| 51| 33 | G8 | PTA19 XTALO XTALO PTA19 FTM1_ FTM_ LPTMR0_
FLTO GLKIN1 ALT1
JU | 52| 34 | F8 | RESET b | RESET_b | RESET b
Git| 53 | 3 | F7 | PTBO/ ADCO_ ADCO_ PTBO/ [2C0_SCL | FTM1_CHO FTM1_QD_
LLWU_P5 | SE8/ SE8/ LLWU_P5 PHA
ADC1_SE8 | ADC1_SE8
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121 | 100 | 64 | 64 | PinName | Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
BGA | LQFP| LQFP| MAP
BGA
K3| — | —| — [NC NC NC
Hb | — | — | — [NC NC NC
Bit| — | —| — |NC NC NC
Ci| = | = | — [NC NC NC
Ht| — | — | — |NC NC NC
| —| —| —|NC NC NC
D2 —| = | — [NC NC NC
DI | —| — | — |NC NC NC
BBl = | = | = [NC NC NC
Bl =1 =] =[N NC NC
| —| —| — |NC NC NC
B = =] —|[NC NC NC
Al = =] —[NC NC NC
MO — | — | — [NC NC NC
M|l —| —| —|NC NC NC
Bt | — | —| — [NC NC NC
| —| = | — [NC NC NC
| —| =—| —[NC NC NC
il =] =] = |NC NC NC
M| —| = | — |NC NC NC
M| —| —| —|NC NC NC

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 48. 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
Analog/non GPIO EXTAL32 Float Analog input - Float

Table continues on the next page...
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Figure 30. K22 64 LQFP Pinout Diagram (top view)
64 Kinetis K22F 128KB Flash, Rev. 7, 08/2016

NXP Semiconductors



Terminology and guidelines

6.4 Example
This is an example part number:

MK22FN128VDCI10

6.5 121-pin XFBGA part marking

The 121-pin XFBGA package parts follow the part-marking scheme in the following
table.

Table 49. 121-pin XFBGA part marking

MK Partnumber MK Part Marking
MK22FN128VDC10 M22J7VDC

6.6 64-pin MAPBGA part marking

The 64-pin MAPBGA package parts follow the part-marking scheme in the following
table.

Table 50. 64-pin MAPBGA part marking

MK Partnumber MK Part Marking
MK22FN128VMP10 M22J7V

7 Terminology and guidelines

7.1 Definitions

Key terms are defined in the following table:

Term Definition

Rating 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.

e Handling ratings apply when the chip is not powered.

Table continues on the next page...
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Revision History

Table 51. Revision History

Rev. No.

Date

Substantial Changes

08/2016

Added Terminology and Guidelines section

Updated the front matter section

Added Device Revision Number Table

Updated Chip Errata naming convention in Related Resource table

10/2015

In "Power consumption operating behaviors" section, added "Low power mode
peripheral adders—typical value" table

In "Thermal operating requirements" table, in footnote, corrected "T; = Ta + Oa" to
"Ty=Ta + Roya"

Updated "IRC48M specifications" table

Updated "NVM program/erase timing specifications" table; updated values for thyersall
(Erase All high-voltage time)

In "Slave mode DSPI timing (limited voltage range)" table, added footnote regarding
maximum frequency of operation

Added new section, "Recommended connections for unused analog and digital pins"

4/2015

On page 1:

* In first bullet of introduction, updated power consumption data to align with the
data in the "Power consumption operating behaviors" table

¢ In second bullet of introduction, added "USB FS device crystal-less
functionality"

 Under "Communication interfaces," updated 12C bullet to indicate support for up
to 1 Mbps operation

* Under "Operating characteristics," specified that voltage range includes flash
writes

In "Voltage and current operating requirements" table:

* Removed content related to positive injection

» Updated footnote 1 to say that all analog and I/O pins are internally clamped to
Vgs only (not Vgg and Vpp)through ESD protection diodes.

In"Power consumption operating behaviors" table:

¢ Added additional temperature data in power consumption table

* Added Max IDD values based on characterization results equivalent to mean +
3 sigma

Updated "EMC radiated emissions operating behaviors" table
In "Thermal operating requirements" table, added the following footnote for ambient
temperature: "Maximum Tx can be exceeded only if the user ensures that T does not
exceed maximum T,. The simplest method to determine T, is: T; = Ta + Oya X chip
power dissipation”
Updated "IRC48M Specifications":

* Updated maximum values for Agicagm ol_iv @Nd Agircasm_ol_nv (full temperature)

* Added specifications for Agircagm_ol_nv (-40°C to 85°C)
Updated notes in "USB electrical specifications" section
In "I2C timing" table,

* Added the following footnote on maximum Fast mode value for SCL Clock
Frequency: "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."

¢ Updated minimum Fast mode value for LOW period of the SCL clock to 1.25 p

Added "I2C 1 Mbps timing" table

Specified that the figure, "K22F 64 LQFP Pinout Diagram" is a top view

Specified that the figure, "K22F 64 MAPBGA Pinout Diagram" is a transparent top
view

Specified that the figure, "K22F 100 LQFP Pinout Diagram" is a top view

Table continues on the next page...
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