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range of applications.
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40
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Ordering Information

Part Number Memory Number of GPIOs
Flash (KB) SRAM (KB)
MK22FN128VDC10 128 24 67
MK22FN128VLL10 128 24 66
MK22FN128VMP10 128 24 40
MK22FN128VLH10 128 24 40

Device Revision Number

Device Mask Set Number

SIM_SDID[REVID]

JTAG ID Register[PRN]

ON74K 0000 0000
Related Resources
Type Description Resource
Selector The NXP Solution Advisor is a web-based tool that features interactive KINETISKMCUSELGD
Guide application wizards and a dynamic product selector

¢ MK22FN128VLL10
* MK22FN128VMP10
¢ MK22FN128VLH10

Product Brief |The Product Brief contains concise overview/summary information to K22FPB
enable quick evaluation of a device for design suitability.

Reference The Reference Manual contains a comprehensive description of the K22P121M100SFO9RM

Manual structure and function (operation) of a device.

Data Sheet The Data Sheet is this document. It includes electrical characteristics K22P121M100SF9
and signal connections.

Chip Errata The chip mask set Errata provides additional or corrective information for | KINETIS_K_xN74K
a particular device mask set.

Package Package dimensions are provided by part number: Package drawing:

drawing * MK22FN128VDC10 * 98ASA00595D

e 98ASS23308W
* 98ASA00420D
* 98ASS23234W

1. To find the associated resource, go to nxp.com and perform a search using this term with the x replaced by the revision

of the device you are using.

Figure 1 shows the functional modules in the chip.
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Figure 1. Functional block diagram
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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
@ 70°C — 4.3 5.70 A
@ 85°C — 6.6 8.10 A
@ 105°C — 10.0 17.00 A
Ipp_viLse | Very low-leakage stop mode 2 current at 3.0 V
@ -40°C to 25°C — 1.6 1.80 HA
@ 70°C — 3.1 3.90 pA
@ 85°C — 4.7 7.00 HA
@ 105°C — 6.8 10.90 pA
Ibp_viLst |Very low-leakage stop mode 1 current at 3.0 V
@ -40°C to 25°C — 0.70 0.90 pA
@ 70°C — 1.78 2.09 HA
@ 85°C — 2.8 3.25 pA
@ 105°C — 4.0 6.15 HA
Ibp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled
@ -40°C to 25°C — 0.40 0.49 HA
@ 70°C — 1.38 1.49 pA
@ 85°C — 2.40 2.70 HA
@ 105°C — 3.6 5.65 pA
Ibp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
@ -40°C to 25°C — 0.12 0.19 A
@ 70°C — 1.05 1.13 A
@ 85°C — 2.1 2.45 pA
@ 105°C — 3.3 5.35 A
Iop_veat |Average current with RTC and 32kHz disabled
at3.0Vv
@ -40°C to 25°C — 0.18 0.21 A
@ 70°C — 0.66 0.86 pA
@ 85°C — 1.52 2.24 pA
@ 105°C — 2.92 4.30 MA
Iob_veaT |Average current when CPU is not accessing
RTC registers
@ 1.8V
e @ -40°Cto 25°C — 0.57 0.67 pA 16
* @70°C — 0.90 1.2 A
* @85°C — 0.90 1.2 A
e @ 105°C — 2.4 3.5 pA
@ 3.0V
Table continues on the next page...
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General

2.2.5.1 Diagram: Typical IDD_RUN operating behavior
The following data was measured under these conditions:

* MCG in FBE mode for 50 MHz and lower frequencies. MCG in FEE mode at
frequencies between 50 MHz and 100MHz.

* No GPIOs toggled

* Code execution from flash with cache enabled

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

Run Mode Current vs Core Frequency

Temp (C)=25,VDD=3.6V, CACHE=ENABLE, Code Residence=Flash

25.00E-03

20.00E-03 /

g
(=]
g 15.00E-03
E ’ All Peripheral Clk Gates
H
'
E == ALLOFF
H 8- ALLON
< 10.00E-03
g
3
5.00E-03
000.00E+00 Clk Ratio
'1-1-1 '1-1-1 '1-1-1 '1-1-1 '1-1-1 '1-1-1 '1-1-2 '1-2-3 '1-2-4 Core-Bus-Flash
1 2 4 6.25 125 25 50 72 100 Core Freg (Mhz)
Figure 3. Run mode supply current vs. core frequency
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Peripheral operating requirements and behaviors

TCLK  / \ /
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Figure 9. Test Access Port timing
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Figure 10. TRST timing

3.2 System modules

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

3.3 Clock modules

Kinetis K22F 128KB Flash, Rev. 7, 08/2016 25
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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...
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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
fosc o |Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
foc_extaiz2 | Externally provided input clock frequency — 32.768 — kHz 2
Vec_extals2 | Externally provided input clock amplitude 700 — Veat 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\y 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

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

3.4.1.1

Flash timing specifications — program and erase

Flash electrical specifications

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 ps —
thversser | Sector Erase high-voltage time — 13 113 ms 1
thversal | Erase All high-voltage time — 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
td1secok | Read 1s Section execution time (flash sector) — — 60 ps 1
togmenk | Program Check execution time — — 45 us 1
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 28. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. Typ.2 [ Max. Unit Notes
16-bit single-ended mode 78 90
* Avg=32
EiL Input leakage error lin X Ras mV lin = leakage
current
(refer to the
MCU's voltage
and current
operating
ratings)
Temp sensor slope |Across the full temperature 1.55 1.62 1.69 mV/°C 8
range of the device
V1empzs | Temp sensor voltage |25 °C 706 716 726 mV 8

—

All accuracy numbers assume the ADC is calibrated with Vrggy = Vppa

2. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 2.0 MHz unless otherwise stated. Typical values are for

reference only and are not tested in production.

3. The ADC supply current depends on the ADC conversion clock speed, conversion rate and ADC_CFG1[ADLPC] (low
power). For lowest power operation, ADC_CFG1[ADLPC] must be set, the ADC_CFG2[ADHSC] bit must be clear with
1 MHz ADC conversion clock speed.

© N> oA

1 LSB = (VRerH - Vreru)/2N
ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.

ADC conversion clock < 3 MHz

Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input

15.00
14.70
14.40 — | —
14.10 T — ——
——— —_— I
13.80 e
o)
> 13.50
w
13.20
12.90
12.60
Hardware Averaging Disabled
—— Averaging of 4 samples
12.30 )
—— Averaging of 8 samples
12.00 —— Averaging of 32 samples
1 3 4 5 6 7 8 9 10 11 12

Figure 13. Typical ENOB vs. ADC_CLK for 16-bit differential mode

ADC Clock Frequency (MHz)
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Peripheral operating requirements and behaviors

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input

14.00
13.75
13.50 I E— S
13.25 E—
13.00 —
12.75
o] |
% 12.50
w — |
12.25
12.00
11.75
11.50
1128 —— Averaging of 4 samples
11.00 —— Averaging of 32 samples
1 2 3 4 5 6 7 8 10 11 12

ADC Clock Frequency (MHz)

Figure 14. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

3.6.2 CMP and 6-bit DAC electrical specifications

Table 29. 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 pA
IbbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 MA
VaiN Analog input voltage Vgs—0.3 — Vpp \
Vaio Analog input offset voltage — — 20 mV

VH Analog comparator hysteresis’

e CRO[HYSTCTR] = 00 — 5 — mV

e CRO[HYSTCTR] = 01 — 10 — mV

e CRO[HYSTCTR] =10 — 20 — mV

e CRO[HYSTCTR] = 11 — 30 — mV
Vempon | Output high Vpp — 0.5 — — \Y
Vempor  |Output low — — 0.5 \
tbHs 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 — MA

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

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

Kinetis K22F 128KB Flash, Rev. 7, 08/2016 41
NXP Semiconductors



Peripheral operating requirements and behaviors

3.8.4 Inter-Integrated Circuit Interface (12C) timing
Table 40. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fscL 0 100 0 400! kHz
Hold time (repeated) START condition. | typ; STA 4 — 0.6 — ps
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.25 — ps
HIGH period of the SCL clock thigH 4 — 0.6 — us
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — V&
condition
Data hold time for I12C bus devices tup; DAT 02 3.4583 04 0.92 us
Data set-up time tgy; DAT 2505 — 10056 — ns
Rise time of SDA and SCL signals t — 1000 20 +0.1C,’7 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1C,° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — us
Bus free time between STOP and tsuF 4.7 — 1.3 — V&
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter

1. 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 I2C 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.

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

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

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

A Fast mode I2C bus device can be used in a Standard mode 12C bus system, but the requirement tsu: 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 t;nax

+ tsy: pat = 1000 + 250 = 1250 ns (according to the Standard mode I2C bus specification) before the SCL line is

released.

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

Table 41. 12C 1 Mbps timing

o0k

Characteristic Symbol Minimum Maximum Unit

SCL Clock Frequency fsoL 0 11 MHz
Hold time (repeated) START condition. After this tup; STA 0.26 — ps

period, the first clock pulse is generated.

LOW period of the SCL clock tLow 0.5 — us
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 — us

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

3.8.6.1 Normal Run, Wait and Stop mode performance over a limited
operating voltage range

This section provides the operating performance over a limited operating voltage for
the device in Normal Run, Wait and Stop modes.

Table 42. 12S/SAl master mode timing in Normal Run, Wait and Stop modes (limited voltage

range)
Num. Characteristic Min. Max. Unit

Operating voltage 2.7 3.6 \

S1 I12S_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/ 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/I2S_RX_FS input hold after 0 — ns
12S_RX_BCLK

Gy ok ot
12S_MCLK (output)

< 53 g
12S_TX_BCLK/ / AN ‘ i\ /
12S_RX_BCLK (output) b 54 4 i :

:‘—ss—ﬂ | 4: s6 f
12S_TX_FS/ ‘ ) C\
12S_RX_FS (output) ! | |

: < 59 » ! 1210&
12S_TX_FS/ Y P ) T\
12S_RX_FS (input) ‘ sth 5 i 1

L T 4 %‘ng : s P
— C | -

Figure 24. 12S/SAl timing — master modes
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Dimensions

Table 47. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full voltage range)
(continued)

Num. Characteristic Min. Max. Unit

S13 12S_TX_FS/12S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 7 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 63 ns

S16 12S_TX_BCLK to I12S_TXD/I12S_TX_FS output 0 — ns
invalid

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 I12S_RXD hold after I2S_RX_BCLK 4 — ns

S19 I2S_TX_FS input assertion to 12S_TXD output valid' |— 72 ns

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

o S11 <

:‘ S12 ': "
12S_TX_BCLK/ i/ s12 ¢ '/ ‘ {\ /
125_RX_BCLK (input) h 4 : S e

|‘ 315 ’\ 1 1 S16
12S_TX_FS/ ‘ ! I AN
125_RX_FS (output) ; s ; s o

B ! >«
12S_TX_FS/ ) - I ™\
12S_RX_FS (input) —j/ « s s> H : AN

5 sie ¥ ¢ N 1 ‘
12S_TXD h —4 X I -

Figure 29. 12S/SAl timing — slave modes

4 Dimensions

4.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

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

121 | 100 | 64 | 64 | PinName | Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
BGA | LQFP| LQFP| MAP

BGA
H | 15| — | — |ADCO_ ADCO_ ADCO_
DM DM1 DM1
J| 16| = | — | ADCLL ADC1_ ADC1_

DP1/ DP1/ DP1/
ADCO_DP2 | ADCO_DP2 | ADC0_DP2

2| 17| = | — |ADCL ADC1_ ADC1_
DM/ DM1/ DM1/
ADCO_ ADCO_ ADCO_
DM2 DM2 DM2

Kt | 18] 9 | Gt |ADCO_ ADCO_ ADCO_
DPO/ DPO/ DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3

K2 | 19 | 10 | F1 | ADCO_ ADCO_ ADCO_
DMO/ DMO/ DMO/
ADC1_ ADC1_ ADC1_
DM3 DM3 DM3

| 2 | 11| G2 |ADCI ADC1_ ADC1_
DPO/ DPO/ DPO/
ADCO_DP3 | ADCO_DP3 | ADC0_DP3

2| 2t | 12| F2 |ADCI ADC1_ ADC1_
DMO/ DMO/ DMO/
ADCO_ ADCO_ ADCO_
DM3 DM3 DM3

F5 | 2 | 13| F4 | VDDA VDDA VDDA
G5 | 23| 14 | G4 | VREFH VREFH VREFH
G6 | 24| 15| G3 | VREFL VREFL VREFL
F6 | 25 | 16 | F3 | VSSA VSSA VSSA

L3 | 26 | 17 | HI | VREF_ VREF_ VREF_
out/ ouT/ ouT/
CMP1_IN5/ | CMP1_INS/ | CMP1_IN5/
CMPO_INS/ | CMPO_INS/ | CMPO_INS/
ADC1_ ADC1_ ADC1_
SE18 SE18 SE18

K5 | 27 | 18 | H2 | DACO_ DACO_ DACO_
out/ out/ out/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADCO_ ADCO_ ADCO_
SE23 SE23 SE23

K& | — | — [ — | CMPO_IN4/| CMPO_IN4/ | CMPO_IN4/
ADC1_ ADC1_ ADC1_
SE23 SE23 SE23

L4 | 28 | 19 | H3 | XTAL®2 | XTAL32 | XTAL32
L5 | 29| 20 | H4 | EXTAL32 | EXTAL32 | EXTAL32
K6 | 30 | 21 | H5 | VBAT VBAT VBAT

H5 | 31 — | — | PTE4 ADCO_ ADCO_ PTE24 [2C0_SCL | EWM_
SE17 SE17 OUT_b
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Pinout

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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Pinout

Table 48. Recommended connection for unused analog interfaces (continued)

Pin Type Short recommendation Detailed recommendation
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)
uUSB USBO_DP Float Float
usB USBO0_DM Float Float
USB USBVDD Tie to ground through 10kQ | Tie to ground 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

This 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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Pinout

ss | | PTCH/LLWU_PT
78 || PTCeILLWU_P10
77| ] prosiiwu_pe
76 | | pTC4LLWU_P8

s2| | prci0

o3 | | PTDOLLWU_P12

o2 | ] prcts

os | | pTD2/LLWU_P13

oa [ ] PO

o7 | ] PTD4LLWU_P14

100 || PTD7
9o | | pTD6ILLWU_P15
o8| | pTDs
o | | pD3
ot | ] prct7
o | ] prcie
so| ] voD
ss| | vss
s7| ] prCts
e | | PTC14
ss| | pTCi3
s | | prCI2
81| ] pTce
80 :l PTC8
70| ] pre7

L
<
o

[ ] vop
[ ] vss

[ ] Preanwu_pr

PTES [ | ] prc2
pTE4LWU_P2 [_|5 71| ] prciwu_pe
pres[_|e 70| ] prco
pres |7 o | | PrB23
voo [_|s e8| | PTB22
vss[_]e e7| | prB21
usBo_DP [_| 10 66 | | PrB20
usso_DM[_| 11 s | | PTB19
ussvop [_| 12 e« | | pTBI8
ne [ |e es| | PTB17
ADCO_DP1 [_| 2| | PTBI6
ADCO_DM1 [_| 15 61| ] voD

PTEO/CLKOUT32K [ |

[N
N

PTEILLWU_PO [_|

()
~
@

PTE2/LLWU_P1 [_|

IS
~N
N

>

ADC1_DP1/ADC0_DP2 [ | 16 6o [ ] vss
ADC1_DM1/ADCO_DM2 [_| 17 so || prBn
ADCO_DPO/ADC1_DP3 [ | 18 ss || pTBI10
ADCO_DM0/ADC1_DM3 [ 1 s7 |_] PTBo
ADC1_DPO/ADC0_DP3 [ 20 s6 || PTB3
ADC1_DMO/ADCO_DM3 [_| 21 ss || pre2

VDDA [ ] 22 se || prBt

vRerH [ 23 s3 || PTBO/LLWU_PS

vrRerL [ ] 24 s2 || RESET.b
vssa [ |25 [ ] Prato

a

0

pTao [ | a4
piat [ | 35
praz [ | 36
pTas [ o7
PTA4LLWU_P3 || 3
pTas [ | s
vob || 40
VSS |: 41
piatz2 [ | 42
PTA1BILLWU_P4 [ | 43
pTa14 [ | 44
vob [ | 48
vss [] 4
prats [_] s

vear [_] =
pE24 [ | 3t
prE2s [ | a2
PTE26/CLKOUT32K ||
PTats [ | 45
pTate [_| 46
pratr [ | 47

|: 26
E 27
xTALa2 [ | 2s

DACO_OUT/CMP1_IN3/ADCO_SE23

ExTAL32 [ | 29

VREF_OUT/CMP1_IN5/CMPO_IN5/ADC1_SE18

Figure 32. K22 100 LQFP Pinout Diagram (top view)
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PTD4/ PTC4/

A PTD7 PTD5 | wu pia| NC PTC14 PTC13 PTC8 | | Lwu_ps NC NC NC A
PTD6/ PTC3/

B NC LLwu_pis| PTD3 PTC18 PTC15 PTC12 PTC7 | Lwu p7| PTCO PTB16 NC B

PTD2/ PTC11/ PTC6/

c NC NC  [uwu pis] PTC17 |Lwo p11] PTC10 | Lowu pro| PTC2 PTB19 PTB11 NC c
PTDO/ PTCS5/ PTC1/

D NC NC PTD1 | wu_p12| PTC16 PTCO | owu po | LLwu_ps | PTB18 PTB10 PTB8 D

PTE2/ PTE1/ PTEO/
E NC LLWU_P1 | LLwU_Po [bLkouTazd VDD VDD VDD PTB23 PTB17 PTB9 NC E
F | usBo_DP | UsBo_DM| PTES PTE3 VDDA VSSA VsS PTB22 PTB21 PTB20 NC F
PTBO/
G | usevbD NC VsS PTE5 VREFH | VREFL VsS PTB3 PTB2 PTB1 | wu ps| G
PTE26/ PTE4/

H |ADCo_DP1[ADCO_DM1[  NC NC PTE24 |5 kouTaed Liwu P2 | PTAT PTA3 PTA17 NC H
ADC1_DP1/|ADC1_DMH1 PTA4/

J |apCo_pP2[aDCO_DM2|  NC NC PTE25 PTAO PTA2 | LLwu_P3 NC PTA16 | RESET b | J

/ADCO_DPO/|JADCO_DMO, CMPO_IN4/[PACO_OUT,
K |apci pp3fapci pma|  NC  |apci seagCMPi_ING/|  VBAT PTA5 PTA12 PTA14 VsS PTA19 | K
lADCO_SE23
\VREF_OUT,

[ADC1_DPO/]ADC1_DMO0{CMP1_INS/ PTA13/

L |apco_or3|aDco_bma|ompo_ iNsy| XTAL32 | EXTAL32 vSS NC LLWU_p4 | PTATS VDD PTA18 | L

IADC1_SE18
1 2 3 4 5 6 7 8 9 10 1

Figure 33. K22 121 XFBGA Pinout Diagram (top view)

6 Part identification

6.1 Description

Part numbers for the chip have fields that identify the specific part. You can use the
values of these fields to determine the specific part you have received.

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