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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
e @1.8V
e @3.0V
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
. @18V — 46.36 50.1 mA
© @sov — 46.31 49.9 mA
© @25C — 57.4 — mA
e @ 125°C
Iop_wair | Wait mode high frequency current at 3.0 V —all — 18.2 — mA 2
peripheral clocks disabled
Ipo_warr | Wait mode reduced frequency current at 3.0 V — 7.2 — mA 5
— all peripheral clocks disabled
Ibp_vipr | Very-low-power run mode current at 3.0 V — all — 1.21 — mA 6
peripheral clocks disabled
Ibp_vipr | Very-low-power run mode current at 3.0 V — all — 1.88 — mA 7
peripheral clocks enabled
Ipp_vipw |Very-low-power wait mode current at 3.0 V — all — 0.80 — mA 8
peripheral clocks disabled
Ipp_stop |Stop mode current at 3.0 V
e @ —40to 25°C — 0.528 2.25 mA
* @70°C — 1.6 8 mA
* @ 105°C — 5.2 20 mA
Ipp_vips |Very-low-power stop mode current at 3.0 V
e @ —40to 25°C — 78 700 A
e @70°C — 498 2400 A
e @ 105°C — 1300 3600 A
Ipp_LLs |Low leakage stop mode current at 3.0 V
* @ —40to 25°C — 51 15 A
e @70°C — 28 80 pA
e @ 105°C — 124 300 A
Ipp_viiss | Very low-leakage stop mode 3 current at 3.0 V
e @ —40to 25°C — 3.1 7.5 A
. @70°C — 145 45 A
e @ 105°C — 63.5 195 A
Ipp_viise |Very low-leakage stop mode 2 current at 3.0 V
e @ —40to 25°C — 2.0 5 A
— 6.9 32 A
Table continues on the next page...
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
* @70°C — 30 112 HA
e @ 105°C
Ibp_viist | Very low-leakage stop mode 1 current at 3.0 V
* @ —40t025°C — 1.25 2.1 HA
. @ 70°C — 6.5 18.5 A
e @ 105°C — 37 108 pA
Ipbp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled
« @ —40 10 25°C — 0.745 1.65 HA
. @ 70°C — 6.03 18 A
. @ 105°C — 37 108 A
Ipbp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
« @ —40 to 25°C — 0.268 1.25 HA
. @ 70°C — 3.7 15 A
. @ 105°C — 22.9 95 A
Iop_veaT |Average current with RTC and 32kHz disabled
at3.0V
* @-401025°C — 0.19 0.22 uA
T @rc — 0.49 0.64 bA
" @105°C — 2.2 3.2 uA
Iob_veaT |Average current when CPU is not accessing 9
RTC registers
e @1.8V
* @-401025°C — 0.68 0.8 uA
T eroc — 1.2 1.56 HA
" @105°C — 36 5.3 bA
* @3.0V
* @-401025°C — 0.81 0.96 uA
© @70°C — 1.45 1.89 LA
© @105°C — 4.3 6.33 LA

1. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See
each module's specification for its supply current.

2. 120 MHz core and system clock, 60 MHz bus 40 Mhz and FlexBus clock, and 24 MHz flash clock. MCG configured for
PEE mode. All peripheral clocks disabled.

3. 120 MHz core and system clock, 60 MHz bus and FlexBus clock, and 24 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks enabled.

4. Max values are measured with CPU executing DSP instructions.

12 Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
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General

5. 25 MHz core and system clock, 25 MHz bus clock, and 12.5 MHz FlexBus and flash clock. MCG configured for FEI

mode.

6. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled. Code executing from flash.
7. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks enabled but peripherals are not in active operation. Code executing from flash.
8. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral
clocks disabled.
9. Includes 32kHz oscillator current and RTC operation.

2.2.5.1

The following data was measured under these conditions:

* MCG in PEE mode at greater than 100 MHz frequencies
* No GPIOs toggled

e Code execution from flash with cache enabled

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

Diagram: Typical IDD_RUN operating behavior
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Figure 3. Run mode supply current vs. core frequency
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Peripheral operating requirements and behaviors

3.1.1 Debug trace timing specifications
Table 12. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent MHz
(limited to 50 MHz)
Twi Low pulse width 2 — ns
Twh High pulse width 2 — ns
T, Clock and data rise time — 3 ns
Ts Clock and data fall time — 3 ns
Ts Data setup 3 — ns
Th Data hold 2 — ns

TRACECLK

L Twh Twl -

- Toye -

Figure 5. TRACE_CLKOUT specifications

TRACE_CLKOUT / EN #

—» Ts —pM—Th <« —» Ts —M—Th <«

TRACE_D[3:0]

Figure 6. Trace data specifications

3.1.2 JTAG electricals

Table 13. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 2.7 3.6 \Y
Ji TCLK frequency of operation MHz
¢ Boundary Scan 0 10
25

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

Table 13. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit

e JTAG and CJTAG 0 50

¢ Serial Wire Debug
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width

e Boundary Scan 50 — ns

e JTAG and CJTAG 20 — ns

* Serial Wire Debug 10 — 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 2.6 — 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 — 17 ns
J12 TCLK low to TDO high-Z — 17 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns

Table 14. JTAG full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \Y
Ji TCLK frequency of operation MHz
¢ Boundary Scan 0 10
¢ JTAG and CJTAG 0 20
¢ Serial Wire Debug 0 40
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width
¢ Boundary Scan 50 — ns
e JTAG and CJTAG 25 — ns
* Serial Wire Debug 12.5 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
Jé Boundary scan input data hold time after TCLK rise 0 — ns
J7 TCLK low to boundary scan output data valid — 25 ns

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

3.3.2 Oescillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications
Table 16. Oscillator DC electrical specifications
Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \
loposc | Supply current — low-power mode (HGO=0) 1
e 32kHz — 600 — nA
o 4 MHz — 200 — HA
¢ 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
e 24 MHz — 1.2 — mA
e 32 MHz — 1.5 — mA
Ipbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 7.5 — A
e 4 MHz — 500 — pA
* 8 MHz (RANGE=01) — 650 — pA
e 16 MHz — 25 — mA
e 24 MHz — 3.25 — mA
e 32 MHz — 4 — mA
Cy EXTAL load capacitance — — — 2,3
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- — — — MQ
power 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)

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

3.4.1 Flash (FTFE) electrical specifications

This section describes the electrical characteristics of the FTFE 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 20. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvpgms | Program Phrase high-voltage time — 7.5 18 us

thversser | Erase Flash Sector high-voltage time — 13 113 ms 1
thversbik128k | Erase Flash Block high-voltage time for 128 KB — 104 904 ms 1
thversbiks12k | Erase Flash Block high-voltage time for 512 KB — 416 3616 ms 1

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

3.4.1.2 Flash timing specifications — commands
Table 21. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1blk128k ¢ 128 KB data flash — _ 05 ms
trd1biks12k * 512 KB program flash — — 1.8 ms
tra1secak | Read 1s Section execution time (4 KB flash) — — 100 us 1
togmenk | Program Check execution time — — 95 us 1
trdrsre Read Resource execution time — — 40 ys 1
togms Program Phrase execution time — 920 150 us
Erase Flash Block execution time 2
tersbik128k ¢ 128 KB data flash — 110 925 ms
tersblks12k * 512 KB program flash — 435 3700 ms
tersser Erase Flash Sector execution time — 15 115 ms 2
togmsecik | Program Section execution time (1KB flash) — 5 — ms

Read 1s All Blocks execution time

trd1alix * FlexNVM devices — — 2.2 ms

tdonce | Read Once execution time — — 30 us 1
togmonce | Program Once execution time — 90 — ps

tersall Erase All Blocks execution time — 870 7400 ms 2

tuykey | Verify Backdoor Access Key execution time — — 30 ps 1

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

3.4.1.3 Flash high voltage current behaviors
Table 22. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ibp_PeMm Average current — 3.5 7.5 mA
adder during high
voltage flash
programming
operation

Ibb_ERS Average current — 15 4.0 mA
adder during high
voltage flash erase
operation

3.4.1.4 Reliability specifications
Table 23. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. | Unit | Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years
twmretp1k | Data retention after up to 1 K cycles 20 100 — years
Novmeyep | Cycling endurance 10K 50K — cycles 2
Data Flash
thmretdiok | Data retention after up to 10 K cycles 5 50 — years
twmretdik | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyed | Cycling endurance 10K 50K — cycles 2
FlexRAM as EEPROM
thvmretee100 | Data retention up to 100% of write endurance 5 50 — years
tmretee1o | Data retention up to 10% of write endurance 20 100 — years
Nnvmeycee | CYcling endurance for EEPROM backup 20K 50 K — cycles
Write endurance
Nnvmwree16 ¢ EEPROM backup to FlexRAM ratio = 16 70K 175K — writes
Npvmwree128 * EEPROM backup to FlexRAM ratio = 128 630 K 1.6 M — writes
Npvmwree512 e EEPROM backup to FlexRAM ratio = 512 25M 6.4 M — writes
Nnvmwree2k ¢ EEPROM backup to FlexRAM ratio = 2,048 10M 25M — writes
Nnvmwreedk * EEPROM backup to FlexRAM ratio = 4,096 20M 50 M — writes

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a
constant 25°C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in
Engineering Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at -40°C < T; < 125°C.

3. Write endurance represents the number of writes to each FlexRAM location at -40°C <Tj < 125°C influenced by the
cycling endurance of the FlexNVM (same value as data flash) and the allocated EEPROM backup per subsystem.
Minimum and typical values assume all byte-writes to FlexRAM.

30 Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014.
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Peripheral operating requirements and behaviors

i EP3 EP4 EP2
e <1 e e <) e E—
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EZP_Q (output) { {

Figure 12. EzPort Timing Diagram

3.4.3 Flexbus switching specifications

All processor bus timings are synchronous; input setup/hold and output delay are
given in respect to the rising edge of a reference clock, FB_CLK. The FB_CLK
frequency may be the same as the internal system bus frequency or an integer divider
of that frequency.

The following timing numbers indicate when data is latched or driven onto the
external bus, relative to the Flexbus output clock (FB_CLK). All other timing
relationships can be derived from these values.

Table 25. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — FB_CLK MHz
FB1 Clock period 20 — ns
FB2 Address, data, and control output valid — 11.5 ns 1
FB3 Address, data, and control output hold 0.5 — ns 1
FB4 Data and FB_TA input setup 8.5 — ns 2
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.

Kinetis K22F Sub-Family Data Sheet, Rev4, 11/2014. 33
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Peripheral operating requirements and behaviors

Table 27. 16-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes

Continuous conversions
enabled, subsequent
conversion time

1. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz, unless otherwise stated. Typical values are for
reference only, and are not tested in production.

2. DC potential difference.

3. This resistance is external to MCU. To achieve the best results, the analog source resistance must be kept as low as
possible. The results in this data sheet were derived from a system that had < 8 Q analog source resistance. The
Ras/Cas time constant should be kept to < 1 ns.

4. To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.

5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Toag |~ > SIMPLIFIED
ZAS | leakage | : CHANNEL SELECT
N _l I?nl:)eljtto I | — _CReur ADC SAR
RAs | I protection | | | T/A\S\l/N—O/ | ENGINE
| VADIN | | | | |
_ | | | |
Vas Cas : | I : | |
| ! | 7 |
= = | = I = = | | |
<- b == = N | RADIN '
|E i o—:—t
INPUT PIN | |
| RADIN
X . e
INPUT PIN | [
| RADIN |
|X; | W’_O/O—q—h
INPUTPN @ — = - - - L caon

Figure 15. ADC input impedance equivalency diagram

3.6.1.2 16-bit ADC electrical characteristics

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

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes

Ipba_apc | Supply current 0.215 — 1.7 mA 3

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
EiL Input leakage lin X Ras mV lin =
error leakage
current
(refer to
the MCU's
voltage
and
current
operating
ratings)
Temp sensor Across the full temperature range 1.55 1.62 1.69 mV/°C 8
slope of the device
Viemp2s | Temp sensor 25°C 706 716 726 mV 8
voltage

1. All accuracy numbers assume the ADC is calibrated with Vrgry = 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 = (VrerH - VRerL)/2N
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——
L —— \_\\\
13.80 —
o
g 13.50
w
13.20
12.90
12.60
Hardware Averaging Disabled
12.30 —— Averaging of 4 samples
_— Averag?ng of 8 samples
12.00 —— Averaging of 32 samples
1 3 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)
Figure 16. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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Peripheral operating requirements and behaviors

Table 37. USB VREG electrical specifications

(continued)

Symbol | Description Min. Typ.! Max. Unit Notes
¢ Run mode 21 2.8 3.6 \"
» Standby mode
VRegasout |Regulator output voltage — Input supply 21 — 3.6 Vv 2
(VREGIN) < 3.6 V, pass-through mode
Cout External output capacitor 1.76 2.2 8.16 uF
ESR External output capacitor equivalent series 1 — 100 mQ
resistance
ILm Short circuit current — 290 — mA

1. Typical values assume VREGIN = 5.0 V, Temp = 25 °C unless otherwise stated.
2. Operating in pass-through mode: regulator output voltage equal to the input voltage minus a drop proportional to || 5ag-

3.8.4 CAN switching specifications

See General switching specifications.

3.8.5 DSPI switching specifications (limited voltage range)

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

Table 38. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — 30 MHz
DS1 DSPI_SCK output cycle time 2 X tgus — ns
DS2 DSPI_SCK output high/low time (tsck/2) - 2 | (tscr/2) + 2 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (taus 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
Table continues on the next page...
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Table 38. Master mode DSPI timing (limited voltage range) (continued)

Num Description Min. Max. Unit Notes
DS7 DSPI_SIN to DSPI_SCK input setup 15 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

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 1 :' DS2 ': :‘ DS1 ’:‘ DS4 "
DSPI_SCK / \ / Sm
| DS8 | |
(CPOL=0) ST X !
DSPI_SIN ) (First data Y-
‘: pss " ; DS6
DSPI_SOUT X First data )q' Data X Last data X
Figure 22. DSPI classic SPI timing — master mode
Table 39. Slave mode DSPI timing (limited voltage range)
Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \'
Frequency of operation 15 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 — 17.4 ns
DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns
DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns
DS15 DSPI_SS active to DSPI_SOUT driven — 16 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 16 ns
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Figure 27. I12S timing — slave modes

3.8.9.1 Normal Run, Wait and Stop mode performance over the full
operating voltage range

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

Table 44. 12S/SAl master mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \

S1 12S_MCLK cycle time 40 — ns

S2 12S_MCLK (as an input) 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 — 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 I12S_RXD/I12S_RX_FS input setup before 20.5 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 0 — ns
12S_RX_BCLK
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Figure 29. 12S/SAl timing — slave modes

3.8.9.2 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.

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/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to 12S_TXD valid — 45 ns

S8 12S_TX_BCLK to I12S_TXD invalid — ns

S9 I12S_RXD/12S_RX_FS input setup before — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 0 — ns
12S_RX_BCLK
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3.8.9.4.5 Small package marking

In an effort to save space, small package devices use special marking on the chip.
These markings have the following format:

Q# CFTPP

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

Field Description Values
Q Qualification status * M = Fully qualified, general market flow
¢ P = Prequalification
## Kinetis family o 2# = K21/K22
C Speed e H=120 MHz
F Flash memory configuration e K=512 KB + Flex
e 1=1MB
T Temperature range (°C) e V=-40t0 105
PP Package identifier e LL =100 LQFP
e MC =121 MAPBGA
* LQ =144 LQFP
e MD = 144 MAPBGA
e DC =121 XFBGA

This tables lists some examples of small package marking along with the original part
numbers:

Original part number Alternate part number
MK22FX512VLH12 M22HKVLH

3.8.9.5 Terminology and guidelines

3.8.9.5.1 Definition: Operating requirement

An operating requirement is a specified value or range of values for a technical
characteristic that you must guarantee during operation to avoid incorrect operation
and possibly decreasing the useful life of the chip.

3.8.9.5.1.1 Example

This is an example of an operating requirement:
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3.8.9.5.9 Typical value conditions

X m > ¢

Dimensions

150 °C
105 °C
25°C

—40°C

Typical values assume you meet the following conditions (or other conditions as

specified):

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp 3.3 V supply voltage 3.3 \

4 Dimensions

4.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to freescale.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

169-pin MAPBGA

98ASA00628D
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Pinout
64 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
6 | USBO_DM USB0_DM USBO_DM
7 | VOUT33 VOUT33 VOUT33
8 | VREGIN VREGIN VREGIN
9 | ADCO_DPO/ | ADCO_DPO/ | ADCO_DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3
10 | ADCO_DMo/ | ADCO_DMo/ | ADCO_DMO/
ADC1_DM3 | ADC1_DM3 | ADC1_DM3
11 | ADC1_DP0/ | ADC1_DPO/ | ADC1_DPO/
ADCO_DP3 | ADCO_DP3 | ADCO_DP3
12 | ADC1_DMo/ | ADC1_DMo/ | ADC1_DMO/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3
13 | VDDA VDDA VDDA
14 | VREFH VREFH VREFH
15 | VREFL VREFL VREFL
16 | VSSA VSSA VSSA
17 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_IN5/
CMPO_IN5/ | CMPO_IN5/ | CMPOQ_IN5/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
18 | DACO_OUT/ | DACO_OUT/ | DAGO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADC0_SE23 | ADCO_SE23
19 | XTAL32 XTAL32 XTAL32
20 | EXTAL3? EXTAL32 EXTAL32
21 | VBAT VBAT VBAT
22 | PTAO JTAG_TCLK/ PTAO UARTO_CTS_ | FTMO0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ b SWD_CLK
EZP_CLK
23 | PTA1 JTAG_TDI/ PTA1 UARTO_RX | FTMO0_CH6 JTAG_TDI EZP DI
EZP DI
24 | PTA2 JTAG_TDO/ PTA2 UARTO_TX | FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_ TRACE_SWO
SWo/
EZP DO
25 | PTA3 JTAG_TMS/ PTA3 UARTO_RTS_ | FTM0_CHO JTAG_TMS/
SWD_DIO b SWD_DIO
26 | PTA4 NMI_b/ PTA4/ FTMO0_CH1 NMI_b EZP CS b
LLWU_P3 EZP CS b LLWU_P3
27 | PTAS DISABLED PTAS USB_CLKIN | FTM0_CH2 CMP2_0OUT | 1250_TX_ JTAG_TRST_
BCLK b
28 | PTA12 CMP2_IN0 | CMP2_INO | PTA12 CANO_TX FTM1_CHO [2C2_SCL [250_TXDO | FTM1_QD_
PHA
29 | PTA13/ CMP2_IN1 CMP2_IN1 PTA13/ CANO_RX FTM1_CH1 [2C2_SDA [2S0_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 PHB
30 | VDD VDD VDD
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64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
31 | VSS VSS VSS
32 | PTA18 EXTALO EXTALO PTA18 FTMO_FLT2 | FTM_CLKINO
33 | PTA19 XTALO XTALO PTA19 FTMI_FLTO | FTM_CLKIN1 LPTMRO_
ALT1
34 | RESET b RESET b RESET b
35 | PTBY/ ADCO_SE8/ | ADCO_SE8/ | PTBO/ [260_SCL | FTM1_CHo FTM1_QD_
LLWUP5 | ADC1_SE8 | ADC1_SE8 | LLWU_P5 PHA
36 | PTBI ADCO_SE9/ | ADCO_SEY | PTBH [2C0_SDA | FTM1_CHf FTM1_QD_
ADC1_SE9 | ADC1_SE9 PHB
37 | PTB2 ADCO_SE12 | ADCO_SE12 | PTB2 [260_SCL | UARTO_RTS_ FTMO_FLT3
b
38 | PTB3 ADCO_SE13 | ADCO_SE13 | PTB3 [260_SDA | UARTO_CTS_ FTMO_FLT0
b
39 | PTB16 DISABLED PTB16 UARTO_RX | FTM_CLKINO | FB_AD17 EWM_IN
40 | PTBI7 DISABLED PTB17 UARTO_TX | FTM_CLKIN1 | FB_AD16 EWM_OUT_b
41 | PTB18 DISABLED PTB18 CANO_TX FTM2_CHO | 12S0_TX_ FB_AD15 FTM2_QD_
BCLK PHA
42 | PTB19 DISABLED PTB19 CANO_RX | FTM2_CH1 | I2S0_TX_FS | FB_OEb FTM2_QD_
PHB
43 | PTCO ADCO_SE14 | ADCO_SE14 | PTCO SPI0_PCS4 | PDBO_ FB_AD14 250_TXD1
EXTRG
44 | PTCY/ ADCO_SE15 | ADCO_SE15 | PTC1/ SPI0_PCS3 | UART1_RTS_| FTM0_CHO | FB_AD13 250_TXD0
LLWU_P6 LLWU_P6 b
45 | PTC2 ADCO_SEdb/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UART1_CTS_| FTMO_CHt | FB_AD12 250_TX_FS
CMP1_INO | CMP1_INO b
46 | PTCY CMPI_IN1 | CMP1_IN1 | PTCY/ SPI0_PCS1 | UART1_RX | FTM0_CH2 | CLKOUT 250_TX_
LLWU_P7 LLWU_P7 BCLK
47 | VSS VSS VSS
48 | VDD VDD VDD
49 | PTC4 DISABLED PTC4/ SPI0_PCS0 | UARTI_TX | FTMO_CH3 | FB_ADH CMP1_0UT
LLWU_P8 LLWU_P8
50 | PTCS DISABLED PTCS/ SPI0_SCK | LPTMRO_ [250_RXD0 | FB_AD10 CMPO_OUT | FTM0_CH2
LLWU_P9 LLWU_P9 ALT2
51 | PTCB/ CMPO_INO | CMPO_INO | PTCE/ SPI0_SOUT | PDBO_ [280_RX_ | FB_AD9 250_MCLK
LLWU_P10 LLWU_P10 EXTRG BCLK
52 | PTC7 CMPO_IN1 | CMPO_IN1 | PTC7 SPI0_SIN USB_SOF_ | I2S0_RX_FS | FB_ADS
out
53 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 FTM3_CH4 | 12S0_MCLK | FB_AD7
CMPO_IN2 | CMPO_IN2
54 | PTCY ADC1_SE5b/ | ADC1_SE5b/ | PTC9 FTM3_CH5 | I2S0_.RX_ | FB_AD6 FTM2_FLT0
CMPO_IN3 | CMPO_IN3 BCLK
55 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 [2C1.SCL | FTM3_CH6 | I2S0_RX_FS | FB_AD5
56 | PTC11/ ADC1_SE7b | ADC1_SE7h | PTC11/ [2C1.SDA | FTM3_CH7 | I2S0_RXD1 | FB_RW_b
LLWU_P11 LLWU_P11
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