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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"

Active

ARM® Cortex®-M4

32-Bit Single-Core

120MHz

12C, IrDA, SPI, UART/USART, USB, USB OTG
DMA, I2S, LVD, POR, PWM, WDT
81

512KB (512K x 8)

FLASH

128K x 8

1.71V ~ 3.6V

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

-40°C ~ 105°C (TA)

Surface Mount

121-XFBGA

121-XFBGA (8x8)

https://www.e-xfl.com/product-detail/nxp-semiconductors/mk22fn512vdcl2r

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



https://www.e-xfl.com/product/pdf/mk22fn512vdc12r-4397764
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

ARM® Cortex™-M4 System Memories and Memory Interfaces Clocks
Program RAM
DMA (16ch) flash (128 KE) Phase-
(512 KB) locked loop
 Debug DSP Low-leakage FlexBus Frequency-
interfaces wakeup locked loop
Internal Serial Low/high
Interrupt FPU and external programming frequency
contoller watchdogs interface oscillators
(EzPort)
Internal
reference
clocks
Security Analog Timers Communication Interfaces Human-Machine
and Integrity Interface (HMI)
. Timers 2
ADC x2 x2 (2ch) X 2 81 GPIOs
Random Comparator
number with 6-bit DAC Programmable UART USB OTG
generator X2 delay block x3 LS/FS
Flash access . iodi
12-bit DAC Periodic
control X2 interrupt LPUART USB LS/FS
timers x1 transceiver
perfoHrig;nce 1e-bit
low-power
voltage ref timer SPI USB voltage
x2 regulator
Independent
real-time
clock

Figure 1. Functional block diagram
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Table 4. Voltage and current operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes

VoL Output low voltage — Normal drive pad except
RESET_B
27V <Vpp<3.6V,lgp.=5mA — — 0.5 \' 1
1.71V<Vpp<27V,lg.=25mA — — 0.5 Vv

VoL Output low voltage — High drive pad except
RESET_B
27V <Vpp=<36V,lg.=20mA — — 0.5 \' 1
1.71V<Vpps27V,lg.=10mA — — 0.5 \'

VoL Output low voltage — RESET_B
27V <Vpp<3.6V,lgp.=3mA — — 0.5 \'
1.71V<Vpp<27V,lg.=1.5mA — — 0.5 Vv

loLt Output low current total for all ports — — 100 mA

IIn Input leakage current (per pin) for full
temperature range
All pins other than high drive port pins — 0.002 0.5 A 1,2
High drive port pins — 0.004 0.5 A
N Input leakage current (total all pins) for full — — 1.0 A 2

temperature range

Rpy Internal pullup resistors 20 — 50 kQ

Rpp Internal pulldown resistors 20 — 50 kQ

1. PTBO, PTB1, PTC3, PTC4, PTD4, PTD5, PTD6, and PTD7 I/O have both high drive and normal drive capability

selected by the associated PTx_PCRnN[DSE] control bit. All other GPIOs are normal drive only.
Measured at VDD=3.6V
Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
Measured at Vpp supply voltage = Vpp min and Vinput = Vpp

PN

2.2.4 Power mode transition operating behaviors

All specifications except tpor, and VLLSx—>RUN recovery times in the following
table assume this clock configuration:

* CPU and system clocks = 80 MHz

Bus clock = 40 MHz
FlexBus clock = 20 MHz
Flash clock = 20 MHz
MCG mode: FEI

Kinetis K22F 512KB Flash, Rev. 7.1, 08/2016
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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
— — 140 ps
* VLLS1 ~ RUN
— — 140 us
* VLLS2 ~ RUN
— — 80 ps
* VLLS3 —~ RUN
— — 80 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...
10 Kinetis K22F 512KB Flash, Rev. 7.1, 08/2016

NXP Semiconductors



General

Table 7. Low power mode peripheral adders—typical value (continued)

Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105

and EREFSTEN] bits. Measured by
entering all modes with the crystal

enabled.
VLLSA 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
lasmIRC 48 Mhz internal reference clock 350 350 350 350 350 350 pA
lemp CMP peripheral adder measured by 22 22 22 22 22 22 A

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.

lUART UART peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source waiting
for RX data at 115200 baud rate.
Includes selected clock source power

consumption.
MCGIRCLK (4 MHz internal reference 66 66 66 66 66 66 HA
clock)
>OSCERCLK (4 MHz external crystal) 214 237 246 254 260 268

Isg Bandgap adder when BGEN bit is set 45 45 45 45 45 45 A
and device is placed in VLPx, LLS, or
VLLSx mode.

lanc ADC peripheral adder combining the 42 42 42 42 42 42 A

measured values at Vpp and Vppa by
placing the device in STOP or VLPS
mode. ADC is configured for low power
mode using the internal clock and
continuous conversions.

2.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:
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General

MCG in FBE mode for 50 MHz and lower frequencies. MCG in FEE mode at
frequencies between 50 MHz and 100MHz. MCG in PEE mode at frequencies
greater than 100 MHz.

USB regulator disabled

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

40.00E-03

35.00E-03 A

30.00E-03 /
25.00E-03 Pad
//j /AII Peripheral Clk Gates

20.00E-03

// / - on
15.00E-03 ///
10.00E-03 /
5.00E-03

I

=== ALLON

Current Consumption on VDD (A)
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Figure 3. Run mode supply current vs. core frequency
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General

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 .

2.2.7 Designing with radiated emissions in mind
To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

* Go to nxp.com

* Perform a keyword search for “EMC design.”

2.2.8 Capacitance attributes
Table 9. Capacitance attributes

Symbol Description Min. Max. Unit
Cin.a Input capacitance: analog pins — 7 pF
CinD Input capacitance: digital pins — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 10. Device clock specifications

Symbol | Description | Min. | Max. Unit Notes
High Speed run mode
fsys System and core clock — 120 MHz
feus Bus clock — 60 MHz
Normal run mode (and High Speed run mode unless otherwise specified above)
fsys System and core clock — 80 MHz
fsvys_uss System and core clock when Full Speed USB in 20 — MHz
operation
feus Bus clock — 50 MHz
FB_CLK FlexBus clock — 30 MHz
fELASH Flash clock — 26.67 MHz
fLpTMR LPTMR clock — 25 MHz
VLPR mode'

Table continues on the next page...

18 Kinetis K22F 512KB Flash, Rev. 7.1, 08/2016
NXP Semiconductors


http://www.nxp.com

General

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

3. These pins have a passive filter enabled on the inputs. This is the shortest pulse width that is guaranteed to be
recognized.

4. These pins do not have a passive filter on the inputs. This is the shortest pulse width that is guaranteed to be
recognized.

5. 25 pF load

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

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 Symbol Description 121 100 64 64 Unit Notes
type XFBGA | LQFP | LQFP | MAPB
GA
Single- Reya Thermal resistance, 44.4 61 67 95.7 °C/W 1
layer (1s) junction to ambient
(natural convection)
Four-layer | Rgya Thermal resistance, 27.0 48 48 48.8 °C/W 2
(2s2p) junction to ambient
(natural convection)
Single- Resva Thermal resistance, 37.2 51 55 74.4 °C/W 3
layer (1s) junction to ambient (200
ft./min. air speed)
Four-layer | Rgyma Thermal resistance, 23.7 42 42 44.0 °C/W 3
(2s2p) junction to ambient (200
ft./min. air speed)
— Reys Thermal resistance, 23.5 34 31 30.3 °C/W 4
junction to board
— Reuc Thermal resistance, 17.4 16 16 28.0 °C/W 5
junction to case
— Yr Thermal characterization| 0.2 3 3 1.0 °C/W 6
parameter, junction to
package top outside

20 Kinetis K22F 512KB Flash, Rev. 7.1, 08/2016
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Peripheral operating requirements and behaviors

Board type Symbol Description 88 QFN Unit Notes

parameter,
junction to
package top
outside center
(natural
convection)

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

2. Per JEDEC JESD51-2 with natural convection for horizontally oriented board. Board meets JESD51-9 specification for
1s or 2s2p board, respectively.

3. Per JEDEC JESD51-6 with forced convection for horizontally oriented board. Board meets JESD51-9 specification for 1s
or 2s2p board, respectively.

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured
on the top surface of the board near the package.

5. Thermal resistance between the die and the solder pad on the bottom of the package. Interface resistance is ignored.

6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is
written as Psi-JT.

3 Peripheral operating requirements and behaviors

3.1 Core modules

3.1.1 SWD electricals
Table 13. SWD full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 Vv
S1 SWD_CLK frequency of operation
¢ Serial wire debug 0 33 MHz
S2 SWD_CLK cycle period 1/81 — ns
S3 SWD_CLK clock pulse width
¢ Serial wire debug 15 — ns
S4 SWD_CLK rise and fall times — 3 ns
S9 SWD_DIO input data setup time to SWD_CLK rise 8 — ns
S10 SWD_DIO input data hold time after SWD_CLK rise 1.4 — ns
S11 SWD_CLK high to SWD_DIO data valid — 25 ns
S12 SWD_CLK high to SWD_DIO high-Z 5 — ns
22 Kinetis K22F 512KB Flash, Rev. 7.1, 08/2016
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Peripheral operating requirements and behaviors
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Figure 7. Test clock input timing
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Figure 8. Boundary scan (JTAG) timing
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Peripheral operating requirements and behaviors

2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 28. Flexbus full voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \Y
Frequency of operation — 30 MHz

FB1 Clock period 33.3 — ns

FB2 Address, data, and control output valid — 21.5 ns

FB3 Address, data, and control output hold -1.0 — ns 1

FB4 Data and FB_TA input setup 20.0 — ns

FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.
2. Specification is valid for all FB_AD[31:0] and FB_TA.

36 Kinetis K22F 512KB Flash, Rev. 7.1, 08/2016
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Peripheral operating requirements and behaviors

Read Timing Parameters
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FB_CLK

FB_A[Y]

B ! . FB4
'FB2 ! ; I

.
| AA=1

FB_CSn \ [ w0 /

FB_OEnE \ / : 7

__\___ ___
9

FB_BEn \ L/

[}
electricals_read.sv

FBTA | 1 1 N

FB_TSIZ[1:0] ' X . - TSIz, : : ' X
) ' St s -~ s3 . S0

Figure 12. FlexBus read timing diagram
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Peripheral operating requirements and behaviors

Table 30. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions’ Min. Typ.2 | Max. Unit Notes
* Avg=232
EL 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
Vtemp2s | Temp sensor voltage |25 °C 706 716 726 mV 8

1. All accuracy numbers assume the ADC is calibrated with Vrgrn = 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.

4. 1LSB = (VgrerH - Vrer))/2V
5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
6. Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
7. Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.
8. 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 E——
——"" \_\\\
13.80 —
§ 13.50
w
13.20
12.90
12.60
Hardware Averaging Disabled
12.30 —— Averaging of 4 samples
—— Averaging of 8 samples
12.00 —— Averaging of 32 samples
1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)
Figure 15. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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Peripheral operating requirements and behaviors

3.6.3.2 12-bit DAC operating behaviors
Table 33. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ipba_pact | Supply current — low-power mode — — 330 A
FI
Ipba_pacH | Supply current — high-speed mode — — 1200 A
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
toacup | Full-scale settling time (0x080 to OXF7F) — — 15 30 us 1
high-power mode
tcepacLp | Code-to-code settling time (0xBF8 to — 0.7 1 ys 1
0xC08) — low-power mode and high-speed
mode
Vyacoutt | DAC output voltage range low — high- — — 100 mV
speed mode, no load, DAC set to 0x000
Vdacouth | DAC output voltage range high — high- Vpacr — 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 — Vpacg = — — +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 =2.4 V 60 — 90 dB
Tco | Temperature coefficient offset voltage — 3.7 — pv/C 6
Tee 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 (SP_p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacg —100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr =100 mV with Vppa > 2.4 V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacr — 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

46 Kinetis K22F 512KB Flash, Rev. 7.1, 08/2016
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Peripheral operating requirements and behaviors

Table 42. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \'
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 — 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) m E H DS12 H DS11 DS16 H
DSPI_SOUT >—< E First data X Data \\ X Last data D—
DS131 : DS14 ‘
DSPI_SIN >—< First data X Data’\g X Lastdata —
Figure 24. DSPI classic SPI timing — slave mode
3.8.5 Inter-Integrated Circuit Interface (I2C) timing
Table 43. 12C timing
Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fscoL 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 — V&
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — ys
condition

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

range) (continued)

Table 48. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes (full voltage

Num. Characteristic Min. Max. Unit
S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 28.5 ns
S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output 0 — ns
invalid
S17 12S_RXD setup before 12S_RX_BCLK 5.8 — ns
S18 12S_RXD hold after I2S_RX_BCLK — ns
S19 I12S_TX_FS input assertion to 12S_TXD output valid! |— 26.3 ns
1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear
% S11 %
! S12 | ;
12S_TX_BCLK/ s12 \ '/( ‘ [\ /
12S_RX_BCLK (input) < » | '
St E ﬁ: st €
12S_TX_FS/ ‘ ) T\
12S_RX_FS (output) ! s13 ! s14 !
. : Al
12S_TX_FS/ L - It N\
12S_RX_FS (input) T ¢—sio ‘_57—’: 5 ” ‘ ‘ :
sy s M , s b
125.7XD — XC | -

Figure 29. 12S/SAl timing — slave modes

3.8.7.3 VLPR, VLPW, and VLPS mode performance over the full

operating voltage range

This section provides the operating performance over the full operating voltage for the
device in VLPR, VLPW, and VLPS modes.

NXP Semiconductors

Table 49. 12S/SAI master mode timing in VLPR, VLPW, and VLPS modes (full voltage range)
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \

S1 12S_MCLK cycle time 62.5 — ns

S2 12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 250 — ns

Table continues on the next page...
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Dimensions

Table 50. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full voltage range)
(continued)

Num. Characteristic Min. Max. Unit
S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output 0 — ns
invalid
S17 12S_RXD setup before 12S_RX_BCLK 30 — ns
S18 12S_RXD hold after 2S_RX_BCLK 4 — ns
S19 I12S_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

P S11 a

:‘ S12 ': N
12S_TX_BCLK/ i/ 12 ¢ '/ ‘ [\ /
12S_RX_BCLK (input) < q * Pl

|‘ S15 ’\ 1 1 S16
12S_TX_FS/ ‘ : } i L\
12S_RX_FS (output) ! s13 ! S14 '

A L« ! e
12S_TX_FS/ o ! (t ™
12S_RX_FS (input) —ﬁ/ « st o h H ; N

o ¥ oo ¥ oy
25 700 — DG >
128 _RXD X | (.

Figure 31. I12S/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:

If you want the drawing for this package Then use this document number
64-pin LQFP 98ASS23234W
64-pin MAPBGA 98ASA00420D
88-pin QFN 98ASA00935D

Table continues on the next page...
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Pinout

64 | 64 | 8 | 100 | 121 | PinName | Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT? EZPORT
MAP | LQFP| QFN | LQFP| MAP
BGA BGA
— | — | = | 14 | H1 |ADCO_ ADCO_ ADCO_
DP1 DP1 DP1
— | — | = | 15| H2 | ADCO_ ADCO_ ADCO_
DM1 DM1 DM1
— | — | 14| 16| J |ADCI_ ADC1_ ADC1_
DP1/ DP1/ DP1/
ADCO_ ADCO_ ADCO_
DP2 DP2 DP2
— | — | 15| 17 | J2 |ADCI_ ADC1_ ADC1_
DM1/ DM1/ DM1/
ADCO_ ADCO_ ADCO_
DM2 DM2 DM2
Gi 9 16 | 18 | Ki | ADCO_ ADCO_ ADCO_
DPO/ DPO/ DPO/
ADC1_ ADC1_ ADC1_
DP3 DP3 DP3
Fi 10| 17 | 19 | K2 | ADCO_ ADCO_ ADCO_
DMo/ DMo/ DMO/
ADC1_ ADC1_ ADC1_
DM3 DM3 DM3
G| 1 — | 20| L1 |ADCI_ ADC1_ ADC1_
DPO/ DPO/ DPO/
ADCO_ ADCO_ ADCO_
DP3 DP3 DP3
Rl 121 = 2 [2 | ADC1_ ADC1_ ADC1_
DMo/ DMo/ DMO/
ADCO_ ADCO_ ADCO_
DM3 DM3 DM3
F4 | 13| 18 | 22 | F5 | VDDA VDDA VDDA
G4 | 14| 19| 28 | G5 | VREFH | VREFH | VREFH
G3 | 15| 20 | 24 | G6 | VREFL VREFL VREFL
F3 | 16| 21 25 | F6 | VSSA VSSA VSSA
— | — | = | = | J3 |ADCI_ ADC1_ ADC1_
SE16/ SE16/ SE16/
ADCO_ ADCO_ ADCO_
SE22 SE22 SE22
— | — | = | — | H3 |ADCO_ ADCO_ ADCO_
SE16/ SE16/ SE16/
CMP1_ | CMP1_ | CMP1_
N2/ IN2/ IN2/
ADCO_ ADCO_ ADCO_
SE21 SE21 SE21
Hi 17 22 | 26 | L3 | VREF_ VREF_ VREF_
ouT/ ouT/ ouT/
CMP1_ | CMP1_ | CMP1_
IN5/ IN5/ IN5/
CMPO_ | CMPO_ | CMPO_
IN5/ IN5/ IN5/
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64 | 64 | 8 | 100 | 121 | PinName | Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? | EZPORT
MAP | LQFP| QFN | LQFP| MAP
BGA BGA

— | — | 3| 40 | E5 VDD VDD VDD
— | — | % | 41| G3|VSS VSS VSS

— | = | — | — | 49 |PTA0 DISABLED PTA10 FTM2_ FTM2_
CHo QD_PHA
— | = | — | — | J4 |PTA DISABLED PTA1 FTM2_ FTM2_
CH1 QD_PHB
Ho | 28 | 35 | 42 | K8 | PTA12 DISABLED PTA12 FTM1_ 250_ FTM1_
CHo TXDO QD_PHA
G6 | 29| 36 | 43| L8 | PTAMY | DISABLED PTA13/ FTM1_ 280_TX_ | FTM1_
LLWU_P4 LLWU_P4 CHf FS QD_PHB
— | — | 3| 4| K9 |PTA4 DISABLED PTA14 | SPIO_ UARTO_ 250_RX_
PCS0 X BCLK
— | — | 38| 4 | L9 |PTAS DISABLED PTA15 | SPI0_SCK | UARTO_ 250_
RX RXDO
— | — | 39| 46 | J10 | PTA16 DISABLED PTA16 | SPIO_ UARTO_ 250_RX_
SouT CTS.b FS
— | — | 40| 47 | HI0 | PTAi7 | ADC1_ | ADCI_ | PTA17 | SPIO_SIN | UARTO_ 250_
SE17 SE17 RTS b MCLK

G7 | 30| 4 | 48 | L10|VDD VDD VDD
H7 | 31 | 42 | 49 | K10 | VSS VSS VSS

H8 | 32 | 43 | 50 | L11 | PTA18 EXTALO | EXTALO | PTA18 FTMO_ FTM_
FLT2 CLKINO
G8 | 33 | 44 | 51 | Ki1 | PTA19 XTALO XTALO PTA19 FTMI1_ FTM_ LPTMRO_
FLTO CLKIN1 ALT1
F8 | 34 | 45 | 52 | J11 | RESET_b | RESET b | RESET b
— | — | = | — | Hi1|PTA29 DISABLED PTA29 FB_A24
F7 | 3 | 46 | 53 | G11 | PTBO/ ADCO_ ADCO_ PTBO/ [2C0_SCL | FTM1_ FTM1_
LLWU_P5 | SE8/ SE8/ LLWU_P5 CHO QD_PHA
ADC1_ ADC1_
SE8 SE8
F6 | 36 | 47 | 54 | G10 | PTBI ADCO_ ADCO_ PTB1 [2C0_SDA | FTM1_ FTM1_
SEY SEY/ CH1 QD_PHB
ADC1_ ADC1_
SE9 SE9
E7 | 37 | 48| 5 | G9 |PTB2 ADCO_ ADCO_ PTB2 12C0_SCL | UARTO_ FTMO_
SE12 SE12 RTS_b FLT3
E§8 | 38 | 49 | 5 | G8 | PTB3 ADCO_ ADCO_ PTB3 [2C0_SDA | UARTO_ FTMO_
SE13 SE13 CTS b FLTO
— | — | 50| — | Fi1|PTB6 ADC1_ ADC1_ PTB6 FB_AD23
SE12 SE12
— | = | 51 — | E11 | PTB7 ADC1_ ADC1_ PTB7 FB_AD22
SE13 SE13
— | — | 5 | — | DIt |PTB8 DISABLED PTB8 LPUARTO FB_AD21
_RTS b
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Pinout

64 | 64 | 88 | 100 | 121 | PinName | Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT?7 | EZPORT
MAP | LQFP| QFN | LQFP| MAP
BGA BGA
— | — | 53| 57 | E10|PTB9 DISABLED PTBY SPI1_ LPUARTO FB_AD20
PCS1 CTSh
— | — | 54| 58 | D10 | PTB10 ADC1_ | ADC1_ | PTB10 SPI1_ LPUARTO FB_AD19 | FTMO_
SE14 SE14 PCS0 _RX FLT1
— | — | 5 | 5 | C10 | PTBi1 ADC1_ | ADC1_ | PTBH SPI1_SCK | LPUARTO FB_AD18 | FTMO_
SE15 SE15 _TX FLT2
— | — | — | 60| — |VSS VSS VSS
— | —| — | 6| — [VDD VDD VDD
E6 | 39 | 5 | 62 | B10 | PTBi6 DISABLED PTB16 SPI1_ UARTO_ | FTM_ FB_AD17 | EWM_IN
Sout RX CLKINO
D7 | 40 | 57 | 63 | E9 | PTBI7 DISABLED PTB17 SPI1_SIN | UARTO_ | FTM_ FB_AD16 | EWM_
X CLKIN1 OUT b
D6 | 41 | 58 | 64 | D9 | PTB18 DISABLED PTB18 FTM2_ | 1280_TX_ | FB_AD15 | FTM2_
CHO BCLK QD_PHA
C7 | 42| 5 | 65| C9 |PTBI9 DISABLED PTB19 FTM2_ | 1280_TX_ | FB_OE_b | FTM2_
CH1 FS QD_PHB
— | — | — | 66 | F10 | PTB20 DISABLED PTB20 FB_AD31 | CMPO_
out
— | — | — | 67| F9 |PTB2A DISABLED PTB21 FB_AD30 | CMP1_
out
— | — | — | 68| F8 |PTB22 DISABLED PTB22 FB_AD29
— | — | — | 69 | E8 |PTB23 DISABLED PTB23 SPI0_ FB_AD28
PCS5
D§ | 43 | 60 | 70 | B9 | PTCO ADCO_ | ADCO_ | PTCO SPI0_ PDB0_ | USB_ FB_AD14
SE14 SE14 PCS4 EXTRG | SOF_OUT
C6 | 4 | 61 | 71 | D8 | PTCI/ ADCO_ | ADCO_ | PTCY/ SPI0_ UART1_ | FTMO_ | FB_AD13 | [2S0_ LPUARTO
LLWU_P6 | SE15 SE15 LLWU_P6 | PCS3 RTS b CHO TXDO _RTSb
B7 | 45 | 62 | 72 | C8 | PTC2 ADCO_ | ADCO_ | PTC2 SPI0_ UARTI_ | FTMO_ | FB_AD12 | 1250_TX_ | LPUARTO
SE4b/ SE4b/ PCS2 CTS b CH1 FS (TS h
CMP1_INO | CMP1_INO
C8 | 46 | 63 | 73 | B8 | PTCY CMP1_IN1| CMP1_IN1| PTCY/ SPI0_ UART1_ | FTMO_ | CLKOUT | 1280_TX_ | LPUARTO
LLWU_P7 LLWU_P7 | PCSt RX CH2 BCLK _RX
B3 | 47| 64| 74 | — |VSS VSS VSS
B4 | 48| 65| 75 | — VDD VDD VDD
B§ | 49 | 66 | 76 | A8 | PTC4/ DISABLED PTC4/ SPI0_ UART1_ | FTMO_ | FB_AD11 | CMP1_ | LPUARTO
LLWU_P8 LLWU_P8 | PCS0 X CH3 ouT X
A8 | 50 | 67 | 77 | D7 | PTCY DISABLED PTCS/ SPI0_SCK | LPTMRO_ | 12S0_ FB_AD10 | CMPO_ | FTMO_
LLWU_P9 LLWU_P9 ALT2 RXDO out CH2
A7 | 51| 68| 78 | C7 |PTCO GMPO_INO | CMPO_INO | PTCE/ SPI0_ PDBO_ | 1250_RX_ | FB_AD9 | I2S0_
LLWU_ LLWU_ | SOuT EXTRG | BCLK MCLK
P10 P10
B6 | 52 | 69 | 79 | B7 | PTC7 CMPO_INT | CMPO_IN1 | PTC7 SPI0_SIN | USB_ 1250_RX_ | FB_ADS8
SOF_OUT | FS
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6.4 Example
This is an example part number:

MK22FN512VDC12

6.5 121-pin XFBGA part marking

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

Table 52. 121-pin XFBGA part marking

MK Partnumber MK Part Marking
MK22FN512VDC12 M22J9VDC

6.6 64-pin MAPBGA part marking

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

Table 53. 64-pin MAPBGA part marking

MK Partnumber MK Part Marking
MK22FN512VMP12 M22J9V

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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