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Ordering Information

Part Number

Memory

Flash (KB)

SRAM (KB)

Number of GPIOs

MK22FN128CAK10R!

128

24

35

1. This package is not yet available; however, it is included in a Package Your Way program for Kinetis MCUs. Please visit
www.Freescale.com/KPYW for more details.

Related Resources

Type

Description

Document

Selector Guide |The Freescale Solution Advisor is a web-based tool that features interactive
application wizards and a dynamic product selector

KINETISKMCUSELGD

particular device mask set.

Reference The Reference Manual contains a comprehensive description of the K22P121M100SF9RM

Manual structure and function (operation) of a device.

Data Sheet The Data Sheet is this document. It includes electrical characteristics and K22P49M100SF9
signal connections.

Chip Errata The chip mask set Errata provides additional or corrective information fora |KINETIS_xN74M !

1. To find the associated resource, go to freescale.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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A
General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Iop_wair | Wait mode reduced frequency current at 3.0 V — 3.9 4.63 mA 11
— all peripheral clocks disabled
Ioo_vier | Very-low-power run mode current in Compute
operation — CoreMark benchmark code
executing from flash
@ 1.8V — 0.60 0.88 mA 2,3,12
@ 3.0V — 0.61 0.89 mA
Ibb_vier | Very-low-power run mode current in Compute
operation, code executing from flash
@ 1.8V — 0.48 0.76 mA 12
@ 3.0V — 0.48 0.76 mA
Ibp_vipr | Very-low-power run mode current at 3.0 V — all — 0.54 0.82 mA 13
peripheral clocks disabled
Ibp_vipr | Very-low-power run mode current at 3.0 V — all — 0.79 1.07 mA 14
peripheral clocks enabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — — 0.30 0.59 mA 15
all peripheral clocks disabled
Iop_stop |Stop mode current at 3.0 V
@ -40°C to 25°C — 0.27 0.33 mA
@ 70°C — 0.31 0.36 mA
@ 85°C — 0.31 0.36 mA
Ipp_vips | Very-low-power stop mode current at 3.0 V
@ -40°C to 25°C — 4.2 9.00 A
@ 70°C — 15.8 31.90 A
@ 85°C — 26.9 50.95 pA
Ipp_LLss |Low leakage stop mode 3 current at 3.0 V
@ -40°C to 25°C — 2.6 3.30 A
@ 70°C — 6.2 8.60 A
@ 85°C — 9.6 12.30 A
Ipp_LLs2 |Low leakage stop mode 2 current at 3.0 V
@ -40°C to 25°C — 24 3.00 pA
@ 70°C — 5.2 6.85 A
@ 85°C — 7.9 9.95 pA
Ipp_viLss |Very low-leakage stop mode 3 current at 3.0 V
@ -40°C to 25°C — 1.8 2.10 pA
@ 70°C — 4.3 5.70 pA
@ 85°C — 6.6 8.10 pA
Ipp_viLse |Very low-leakage stop mode 2 current at 3.0 V
@ -40°C to 25°C — 1.6 1.80 A
@ 70°C — 3.1 3.90 A
@ 85°C — 4.7 7.00 A
Table continues on the next page...
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Table 10. Device clock specifications (continued)

General

Symbol Description Min. Max. Unit Notes
fiemr_pin  |LPTMR clock — 25 MHz
fietvr_ErcLk |LPTMR external reference clock — 16 MHz
flas_mcLk I12S master clock — 12.5 MHz
flos_BOLK I12S bit clock — 4 MHz

1. The frequency limitations in VLPR mode here override any frequency specification listed in the timing specification for
any other module.

2.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,

and timers.
Table 11. General switching specifications
Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
External RESET and NMI pin interrupt pulse width — 100 — ns 3
Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 50 — ns 4
disabled, passive filter disabled) — Asynchronous
path
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time 5
* Slew disabled —
e 1.71<Vpp 2.7V — 10 ns
e 27<Vpp=<3.6V 5 ns
* Slew enabled —
e 1.71<Vpp 2.7V — 30 ns
e 27<Vpp=<3.6V 16 ns

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses
may or may not be recognized. In Stop, VLPS, LLS, and VLLSx modes, the synchronizer is bypassed so shorter
pulses can be recognized in that case.

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
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Peripheral operating requirements and behaviors

Board type Symbol Description 49 WLCSP

Unit

Notes

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

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air)with the single layer board horizontal. Board meets JESD51-9 specification.

2. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions—Natural Convection (Still Air).

3. Determined according to JEDEC Standard JESD51-6, Integrated Circuits Thermal Test Method Environmental

Conditions—Forced Convection (Moving Air) with the board horizontal.

4. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions —Junction-to-Board.
5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1).
6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

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 \
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 14 — ns
S11 SWD_CLK high to SWD_DIO data valid — 25 ns
S12 SWD_CLK high to SWD_DIO high-Z 5 — ns

Kinetis K22F 128KB Flash 49-pin WLCSP: MK22FN128CAK10R, Rev. 6,
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Peripheral operating requirements and behaviors

Table 14. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit

e Boundary Scan 25 — ns

e JTAG and CJTAG
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 1 — ns
J7 TCLK low to boundary scan output data valid — 25 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns
J10 TMS, TDI input data hold time after TCLK rise 1 — ns
J11 TCLK low to TDO data valid — 19 ns
J12 TCLK low to TDO high-Z — 19 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns

Table 15. JTAG full voltage range electricals
Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \

Ji TCLK frequency of operation MHz

* Boundary Scan 0 10

e JTAG and CJTAG 0 15
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width

* Boundary Scan 50 — ns

* JTAG and CJTAG 33 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 14 — ns
J7 TCLK low to boundary scan output data valid — 27 ns
J8 TCLK low to boundary scan output high-Z — 27 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns
J10 TMS, TDI input data hold time after TCLK rise 1.4 — ns
J11 TCLK low to TDO data valid — 26.2 ns
J12 TCLK low to TDO high-Z — 26.2 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
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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

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.

7. 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.

3.3.2 |

RC48M specifications

Table 17. IRC48M specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vbp Supply voltage 1.71 — 3.6 \
lopasm Supply current — 400 500 A
fircasm Internal reference frequency — 48 — MHz

Afircasm_ol_nv |Open loop total deviation of IRC48M frequency at —
high voltage (VDD=1.89V-3.6V) over 0°C to 70°C
Regulator enable — +0.2 +0.5 Yofircagm 1
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

Afircasm_ol_hv | Open loop total deviation of IRC48M frequency at
high voltage (VDD=1.89V-3.6V) over full
temperature
Regulator enable — +04 +1 Yofircagm 1
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

Afircasm_ol_v |Open loop total deviation of IRC48M frequency at 1
low voltage (VDD=1.71V-1.89V) over full
temperature
Regulator disable — +0.4 +1 Yofircasm
(USB_CLK_RECOVER_IRC_EN[REG_EN]=0)
Regulator enable — +0.5 +1.5
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)
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 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 — 75 18 us —
thversser | Sector Erase high-voltage time _ 13 113 e ]
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

3.4.2 EzPort switching specifications
Table 26. EzPort switching specifications

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
EP1 EZP_CK frequency of operation (all commands except — fsys/2 MHz
READ)
EP1a EZP_CK frequency of operation (READ command) — fsys/8 MHz
EP2 EZP_CS negation to next EZP_CS assertion 2 X tgzp ck — ns
EP3 EZP_CS input valid to EZP_CK high (setup) 5 — ns
EP4 EZP_CK high to EZP_CS input invalid (hold) 5 — ns
EP5 EZP_D input valid to EZP_CK high (setup) 2 — ns
EP6 EZP_CK high to EZP_D input invalid (hold) 5 — ns
EP7 EZP_CK low to EZP_Q output valid — 25 ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns

EZP_CS \

EZP_Q (output) ('

|
1

Figure 11. EzPort Timing Diagram

3.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.
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Peripheral operating requirements and behaviors

—_

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_DACCR[DACEN], CMP_DACCRI[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1 LSB = Vyeference/64
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Figure 15. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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Peripheral operating requirements and behaviors
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Figure 16. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.3 12-bit DAC electrical characteristics

The 12-bit DAC output (DACO_OUT) is not available on an external pin and is limited
to internal connections to CMP1 analog input and ADCO channel input.

3.6.3.1 12-bit DAC operating requirements
Table 30. 12-bit DAC operating requirements

Symbol | Desciption Min. Max. Unit Notes
Vbpa Supply voltage 1.71 3.6 \"
Vpacr Reference voltage 1.13 3.6 \Y 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 VRepn-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.

40 Kinetis K22F 128KB Flash 49-pin WLCSP: MK22FN128CAK10R, Rev. 6, 10/2015
Freescale Semiconductor, Inc. Preliminary



g |

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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DAC12 INL (LSB)
o

-4
-6
-8
0 500 1000 1500 2000 2500 3000 3500 4000
Digital Code
Figure 17. Typical INL error vs. digital code
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1. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X \\ X
‘l DS3 l: :' DS2 ': :' DS ':' DS4 "
DSPI_SCK / \ / Sm—\
| bS8 | |
(CPOL=0) OST _p—Pp! !
DSPI_SIN ) (First data Y-
PhaalN | oss
DSPI_SOUT X First data ><3' Data X Last data X
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 27 3.6 Vv
Frequency of operation — 12.5 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
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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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Table 45. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes (full voltage
range) (continued)

Num. Characteristic Min. Max. Unit
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)
S13 12S_TX_FS/12S_RX_FS input setup before 5.8 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/12S_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 I12S_TXD/I12S_TX_FS output 0 — ns
invalid
S17 12S_RXD setup before 12S_RX_BCLK 5.8 — ns
S18 12S_RXD hold after 12S_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 %
1 s12 | ,
12S_TX_BCLK/ 4$" '/( ‘ [\ /
12S_RX_BCLK (input) : ! '
St E Psie
12S_TX_FS/ / ) rN
12S_RX_FS (output) i ‘ s13 i s14 %i «
12S_TX_FS/ L - It N\
12S_RX_FS (input) _ﬁ/ ¢ s19 s ¥ ] ! S
st ': sie lk 3 . ‘s P
125.7XD — XC | -

Figure 27. 12S/SAl timing — slave modes

3.8.6.3 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.
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Peripheral operating requirements and behaviors

Table 46. 12S/SAl 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 I12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 250 — 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/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/ -1 — ns
I12S_RX_FS output invalid

S7 12S_TX_BCLK to 12S_TXD valid — 45 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I12S_RX_FS input setup before 45 — ns
12S_RX_BCLK

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

12S_TXD

12S_RXD

12S_MCLK (output)

12S_TX_BCLK/
12S_RX_BCLK (output)

12S_TX_FS/
12S_RX_FS (output)

12S_TX_FS/
12S_RX_FS (input)

G Pet Fat

S3

p N A

D R SN o
o | ) Nt
. —4 i | -
i :‘—gg—’ E - *;,103*
—/ ol N

*ssf ‘ N PR
X -
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Table 47. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full

Figure 28. 12S/SAIl timing — master modes

voltage range)

Num.

Characteristic

Min.

Max.

Unit

Operating voltage

1.71

3.6

S11

12S_TX_BCLK/12S_RX_BCLK cycle time (input)

250

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

49-pin WLCSP

98ASA00718D

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.

NOTE

This package offering is subject to removal.

49 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
WLC
SP
B6 | PTEO/ ADC1_SE4a | ADC1_SE4a | PTEQ/ SPI1_PCS1 | UART1_TX [2C1_SDA | RTC_
CLKOUT32K CLKOUT32K CLKout
D5 | PTEY/ ADC1_SE5a | ADC1_SE5a | PTE1/ SPI1_SOUT | UART1_RX [2C1.SCL | SPI_SIN
LLWU_PO LLWU_PO
E5 | PTEY ADC1_SE6a | ADC1_SE6a | PTEY SPI1_SCK | UART1_
LLWU_P1 LLWU_P1 CTS.b
A7 | PTE3 ADC1_SE7a | ADC1_SE7a | PTE3 SPI_SIN UART1_ SPI1_SOUT
RTS b
E4 | PTE4/ DISABLED PTE4/ SPI1_PCS0 | LPUARTO_TX
LLWU_P2 LLWU_P2
D4 | PTE5 DISABLED PTES SPI1_PCS2 | LPUARTO_
RX
B7 | VDD VDD VDD
C6 | VSS VSS VSS
C6 | VSS VSS VSS
C7 | USBODP | USBODP | USBO_DP
D7 | USBO_DM | USBO_DM | USBO_DM
D6 | USBVDD USBVDD USBVDD
F7 | VDDA VDDA VDDA
F7 | VREFH VREFH VREFH
G7 | VREFL VREFL VREFL
G7 | VSSA VSSA VSSA
G6 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_INS/ | CMP1_IN5/ | CMP1_IN5/
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Part identification

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

T Temperature range (°C)

* V=-40to 105
e C=-40t085

PP Package identifier

* AK =49 WLCSP (2.915 mm x 3.142 mm)

CC Maximum CPU frequency (MHz)

5 =50 MHz
7 =72 MHz
10 =100 MHz
12 =120 MHz
15 =150 MHz

N Packaging type

R = Tape and reel

6.4 Example
This is an example part number:

MK22FN128VDC10

6.5 49-pin WLCSP part marking

The 49-pin WLCSP package parts follow the part-marking scheme in the following

table.
Table 49. 49-pin WLCSP part marking

MK Part number

MK Part Marking

MK22FN128CAK10R

MK22FN128CAK10
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Revision History

7 Revision History

The following table provides a revision history for this document.

Table 50. Revision History

Rev. No.

Date

Substantial Changes

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; = Tp + Oyp" to
"Ty=Ta + Roua"

¢ Updated "IRC48M specifications" table

¢ Updated "NVM program/erase timing specifications" table; updated values for
thversall (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

Initial public release
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