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rerminology and guidelines

3.7 Guidelines for ratings and operating requirements
Follow these guidelines for ratings and operating requirements:

* Never exceed any of the chip’s ratings.

* During normal operation, don’t exceed any of the chip’s operating requirements.

* If you must exceed an operating requirement at times other than during normal
operation (for example, during power sequencing), limit the duration as much as
possible.

3.8 Definition: Typical value

A typical value is a specified value for a technical characteristic that:
* Lies within the range of values specified by the operating behavior
* Given the typical manufacturing process, is representative of that characteristic
during operation when you meet the typical-value conditions or other specified
conditions

Typical values are provided as design guidelines and are neither tested nor guaranteed.

3.8.1 Example 1

This is an example of an operating behavior that includes a typical value:

Symbol Description Min. Typ. Max. Unit

lwp Digital /0 weak 10 70 130 A
pullup/pulldown
current

3.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:
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Table 1. Voltage and current operating requirements (continued)

Symbol | Description Min. Max. Unit Notes

liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins

. L -25 — mA
¢ Negative current injection
o S — +25
* Positive current injection
VRam Vpp voltage required to retain RAM 1.2 — \Y
VereveaT | VBaT voltage required to retain the VBAT register file VPOR_VBAT — \'

1. All analog pins are internally clamped to Vgg and Vpp through ESD protection diodes. If V| is less than Va0 min OF greater
than Va0 max, a current limiting resistor is required. The negative DC injection current limiting resistor is calculated as
R=(Vaio_min-Vin)/licaiol- The positive injection current limiting resistor is calculated as R=(V|n-Vaio_max)/llicaiol. Select the
larger of these two calculated resistances if the pin is exposed to positive and negative injection currents.

5.2.2 LVD and POR operating requirements
Table 2. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
Vpor Falling VDD POR detect voltage 0.8 1.1 1.5 Vv
VLvDH Falling low-voltage detect threshold — high 2.48 2.56 2.64 \'
range (LVDV=01)
Low-voltage warning thresholds — high range 1
VivwiH ¢ Level 1 falling (LVWV=00) 2.62 2.70 2.78 \Y
VivweH * Level 2 falling (LVWV=01) 2.72 2.80 2.88 \
Vi vw3H * Level 3 falling (LVWV=10) 2.82 2.90 2.98 \Y
VivwaH ¢ Level 4 falling (LVWV=11) 2.92 3.00 3.08 \Y
Vuysn | Low-voltage inhibit reset/recover hysteresis — — 80 — mV
high range
VivoL Falling low-voltage detect threshold — low range 1.54 1.60 1.66 \'%
(LVDV=00)
Low-voltage warning thresholds — low range 1
VivwiL * Level 1 falling (LVWV=00) 1.74 1.80 1.86 Vv
Vivwear * Level 2 falling (LVWV=01) 1.84 1.90 1.96 \
VivwaL ¢ Level 3 falling (LVWV=10) 1.94 2.00 2.06 \
VivwaL * Level 4 falling (LVWV=11) 2.04 2.10 2.16 Vv
VuysL | Low-voltage inhibit reset/recover hysteresis — — 60 — mV
low range
Vgg Bandgap voltage reference 0.97 1.00 1.03 \Y
tLpo Internal low power oscillator period — factory 900 1000 1100 ps
trimmed
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General
1. Rising threshold is the sum of falling threshold and hysteresis voltage
Table 3. VBAT power operating requirements
Symbol | Description Min. Typ. Max. Unit Notes
Vpor_veat |Falling VBAT supply POR detect voltage 0.8 1.1 1.5 Vv
5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Max. Unit Notes
Vou Output high voltage — high drive strength
e 27V<Vpp<36V,lpp=-9mA Vpp — 0.5 — \'%
e 1.71V< VDD <27V, IOH =-3mA VDD -0.5 — \Y
Output high voltage — low drive strength
* 27V <=Vpp=s36V,lpy=-2mA Vpp — 0.5 — \Y
e 171V < VDD <27V, IOH =-0.6 mA VDD -05 — \
louT Output high current total for all ports — 100 mA
VoL Output low voltage — high drive strength
¢ 27V <=sVpp<s36V,lgp.=9mA — 0.5 Vv
e 1.71 VSVDD52.7V, |o|_=3mA — 0.5 \%
Output low voltage — low drive strength
e 27V<Vpp=s36V,lg.=2mA — 0.5 \'%
* 1.71V<Vpp<27V,lg.=0.6mA — 0.5 Vv
loLt Output low current total for all ports — 100 mA
N Input leakage current (per pin)
¢ @ full temperature range — 1.0 A 1
e @25°C — 0.1 pA
loz Hi-Z (off-state) leakage current (per pin) — 1 A
loz Total Hi-Z (off-state) leakage current (all input pins) — 4 A
Rpy Internal pullup resistors 22 50 kQ
Rpp Internal pulldown resistors 22 50 kQ

1. Tested by ganged leakage method
2. Measured at Vinput = Vgg
3. Measured at Vinput = Vpp

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
ce1syv — 17.04 19.3 mA
e @30V
© @25C — 17.01 18.9 mA
© @125°C — 19.8 21.3 mA
Ippo_warr | Wait mode high frequency current at 3.0 V —all — 7.95 9.5 mA 2
peripheral clocks disabled
Ipp_wair | Wait mode reduced frequency current at 3.0 V — — 5.88 7.4 mA 5
all peripheral clocks disabled
Ipp_stop |Stop mode current at 3.0 V — A
* @ —-40to25°C 320 436
e @ 50°C 360 489
e @70°C
e @ 105°C 410 620
610 1100
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 754 — A 6
peripheral clocks disabled
Ipb_vipr | Very-low-power run mode current at 3.0 V — all — 1.1 — mA 7
peripheral clocks enabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — 437 — A 8
Ipp_vips | Very-low-power stop mode current at 3.0 V — HA
« @ —40 1o 25°C 7.33 24.2
e @ 50°C 14 32
e @70°C
. @105°C 28 48
110 280
Ippb_LLs |Low leakage stop mode current at 3.0 V — 314 4.8 HA
e @ -40to0 25°C ' )
* @ 50°C 6.48 28.3
e @70°C
. @ 105°C 13.85 44.6
55.53 71.3
Ipp_viLss |Very low-leakage stop mode 3 current at 3.0 V - 219 34 HA
e @ —-40to25°C
. @50°C 4.35 4.35
e @70°C 8.92 24.6
© @105°C 35.33 45.3
Ipp_viise |Very low-leakage stop mode 2 current at 3.0 V — 177 3.1 A
* @ —-40to 25°C ) )
e @ 50°C 2.81 13.8
e @ 70°C
. @ 105°C 5.20 22.3
19.88 34.2
Table continues on the next page...
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Figure 3. VLPR mode supply current vs. core frequency
5.2.6 EMC radiated emissions operating behaviors
Table 7. EMC radiated emissions operating behaviors 1
Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 19 dBuV 2,3
VRe2 Radiated emissions voltage, band 2 50-150 21 dBuVv
VREes Radiated emissions voltage, band 3 150-500 19 dBuV
VREs Radiated emissions voltage, band 4 500-1000 11 dBpVv
VRE_IEC IEC level 0.15-1000 L — 3,4

—_

This data was collected on a MK20DN128VLHS5 64pin LQFP device.

Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. 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.
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General

3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS, and

VLLSx modes.
75 pF load
5. 15 pF load

P

5.4 Thermal specifications

5.4.1 Thermal operating requirements

Table 11. Thermal operating requirements

Symbol Description Min Max. Unit
T, Die junction temperature -40 125 °C
Ta Ambient temperature —40 105 °C
5.4.2 Thermal attributes
Board type Symbol Description 64 LQFP Unit Notes
Single-layer (1s) Reua Thermal 65 °C/W 1,2
resistance, junction
to ambient (natural
convection)
Four-layer (2s2p) | Rgja Thermal 46 °C/W 1,3
resistance, junction
to ambient (natural
convection)
Single-layer (1s) Resva Thermal 53 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)
Four-layer (2s2p) | Rgyma Thermal 40 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)
— Reus Thermal 28 °C/W 4
resistance, junction
to board
— Reuc Thermal 15 °C/W 5

resistance, junction
to case

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

Table 12. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
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
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 — ns
Ji1 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 13. JTAG full voltage range electricals
Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \

Ji TCLK frequency of operation MHz

e Boundary Scan 10

e JTAG and CJTAG 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
J6 Boundary scan input data hold time after TCLK rise 0 — 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 1.4 — ns
J11 TCLK low to TDO data valid — 22.1 ns
J12 TCLK low to TDO high-Z — 22.1 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
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Table 20. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Swap Control execution time

tswapxo1 ¢ control code 0x01 — 200 — us

tswapx02 ¢ control code 0x02 — 70 150 us

tswapxo4 e control code 0x04 — 70 150 us

tswapxos e control code 0x08 — — 30 us

Program Partition for EEPROM execution time
tpgmparteak * 64 KB FlexNVM _ 138 . s

Set FlexRAM Function execution time:

tsetramit ¢ Control Code OxFF — 70 _ us
tsetram3ok e 32 KB EEPROM backup — 0.8 1.2 ms
tsetrameak * 64 KB EEPROM backup — 13 1.9 ms

Byte-write to FlexRAM for EEPROM operation

teewrsbers | Byte-write to erased FlexRAM location execution — 175 260 us 3
time

Byte-write to FlexRAM execution time:
teewrsb3zk * 32 KB EEPROM backup — 385 1800 ps
teewrsbeak * 64 KB EEPROM backup 475 2000 ps

Word-write to FlexRAM for EEPROM operation

teewriebers | WWord-write to erased FlexRAM location — 175 260 us
execution time

Word-write to FlexRAM execution time:
teewr16b32k ¢ 32 KB EEPROM backup — 385 1800 us
teewr16b64k * 64 KB EEPROM backup — 475 2000 us

Longword-write to FlexRAM for EEPROM operation

teewraobers | LONgword-write to erased FlexRAM location — 360 540 us
execution time

Longword-write to FlexRAM execution time:
teewrs2bazk e 32 KB EEPROM backup — 630 2050 us
teewra2beak * 64 KB EEPROM backup — 810 2250 ps

1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3. For byte-writes to an erased FlexRAM location, the aligned word containing the byte must be erased.

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Peripheral operating requirements and behaviors

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 24 and Table 25 are achievable on the
differential pins ADCx_DP0, ADCx_DMO.

All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy

specifications.

6.6.1.1

16-bit ADC operating conditions

Table 24. 16-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vopa  |Supply voltage | Absolute 1.71 — 3.6 \Y
AVppa Supply voltage Delta to Vpp (Vpp — Vppa) -100 0 +100 mV
AVgsp |Ground voltage |Delta to Vgg (Vss — Vssa) -100 0 +100 mV
VREFH ADC reference 1.13 VDDA VDDA \'%
voltage high
VREFL ADC reference VSSA VSSA VSSA \%
voltage low
VapIN Input voltage ¢ 16-bit differential mode VREFL — 31/32 * \'
VREFH
¢ All other modes VREFL — VREFH
CaDIN Input capacitance * 16-bit mode — 10 pF
e 8-bit / 10-bit / 12-bit — 4 5
modes
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-bit / 12-bit modes 3
resistance fapcK < 4 MHZ . . 5 KQ
fapck  |ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
faDck ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time
Crate ADC conversion |16-bit mode 5
rate No ADC hardware averaging 37.037 — 461.467 Ksps
Continuous conversions
enabled, subsequent
conversion time

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Peripheral operating requirements and behaviors

Table 25. 16-bit ADC characteristics (VrRern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions’. Min. Typ.2 Max. Unit Notes
INL Integral non- ¢ 12-bit modes — +1.0 -2.7t0+1.9 LSB* 5
linearity -0.710 40.5
* <12-bit modes — +0.5
Ers Full-scale error * 12-bit modes — -4 -5.4 LSB4 VADIN =
* <12-bit modes — -1.4 -1.8 Vooa
5
Eq Quantization * 16-bit modes — -1t00 — LSB*
error * <13-bit modes — — +0.5
ENOB |Effective number |16-bit differential mode 6
of bits .« Avg=32 12.8 145 — bits
e Avg=4 11.9 13.8 — bits
16-bit single-ended mode
. =32
Avg =3 12.2 13.9 — bits
" Avg=4 11.4 13.1 — bits
siNap |Signatto-noise ) See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
THD Total harmonic 16-bit differential mode 7
distortion . Avg=32 . _94 . dB
16-bit single-ended mode . -85 . dB
e Avg=32
SFDR | Spurious free 16-bit differential mode 7
dynamic range « Avg =32 82 95 — dB
16-bit single-ended mode 78 9 . dB
e Avg=32
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 1.55 1.62 1.69 mV/°C 8
slope range of the device
Vtempes | Temp sensor 25°C 706 716 726 mV 8
voltage

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

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Peripheral operating requirements and behaviors
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Figure 11. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

6.6.2 CMP and 6-bit DAC electrical specifications

Table 26. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Supply voltage 1.71 — 3.6 \
IbDHS Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaIN Analog input voltage Vss—0.3 — Vbp \
Vaio Analog input offset voltage — — 20 mV
Vy 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 — — \'
Vempor | Output low — — 0.5 \
toHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns
PMODE=1)

toLs Propagation delay, low-speed mode (EN=1, 80 250 600 ns
PMODE=0)
Analog comparator initialization delay? — — 40 ys

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

0.18

0.16

0.12 HYSTCTR
s Setting
2 0.1 -

2 ——00
% / —=-01
o 0.08

8

0:06 / S
N Vi an

0.02

0.1 04 0.7 1 1.3 1.6 1.9 2.2 25 2.8 3.1
Vin level (V)

Figure 13. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

6.6.3 12-bit DAC electrical characteristics

6.6.3.1 12-bit DAC operating requirements
Table 27. 12-bit DAC operating requirements

Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \Y
Vpacr Reference voltage 1.13 3.6 \'% 1
Ta Temperature Operating temperature °C
range of the device
C. Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or the voltage output of the VREF module (VREF_OUT)
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC
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Figure 15. Offset at half scale vs. temperature

6.6.4 Voltage reference electrical specifications

Table 29. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 Vv
Ta Temperature Operating temperature °C

range of the device

C. Output load capacitance 100 nF 1,2

1. Cp must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external

reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C_ value over the operating temperature range of

the device.
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6.8.1 USB electrical specifications

The USB electricals for the USB On-the-Go module conform to the standards
documented by the Universal Serial Bus Implementers Forum. For the most up-to-date
standards, visit usb.org.

6.8.2 USB DCD electrical specifications
Table 33. USB DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp src | USB_DP source voltage (up to 250 pA) 0.5 — 0.7 \Y
Vige Threshold voltage for logic high 0.8 — 2.0 \
Ipp src  |USB_DP source current 7 10 13 A
Ipm_sink  |USB_DM sink current 50 100 150 A
Rom_pwn | D- pulldown resistance for data pin contact detect 14.25 — 24.8 kQ
VpaT rer |Data detect voltage 0.25 0.33 04 \Y

6.8.3 VREG electrical specifications
Table 34. VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 55 \Y
IbDon Quiescent current — Run mode, load current — 125 186 A
equal zero, input supply (VREGIN) > 3.6 V
Ippswy | Quiescent current — Standby mode, load current — 1.1 10 MA
equal zero
IbDoff Quiescent current — Shutdown mode
* VREGIN = 5.0 V and temperature=25 °C o 650 o nA
* Across operating voltage and temperature o o 4 WA
lLoADsty |Maximum load current — Standby mode — — 1 mA
VRegazout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V
* Runmode 3 3.3 3.6 v
* Standby mode 2.1 28 36 v
VRegasout | Regulator output voltage — Input supply 2.1 — 3.6 \ 2
(VREGIN) < 3.6 V, pass-through mode
Cout External output capacitor 1.76 22 8.16 uF
ESR External output capacitor equivalent series 1 — 100 mQ
resistance
ILim Short circuit current — 315 — mA

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Figure 21. 12S/SAl timing — slave modes

6.8.9 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 41. 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 I12S_TX_FS/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to I12S_TXD valid — 45 ns

S8 12S_TX_BCLK to I2S_TXD invalid 0 — ns

S9 12S_RXD/I2S_RX_FS input setup before 75 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns
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Figure 23. 12S/SAl timing — slave modes

7 Dimensions

7.1 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
8 Pinout

8.1 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
* The analog input signals ADCO_SE10, ADCO_SE11,
ADCO0_DP1, and ADCO_DM1 are available only for K11,
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Pinout

K12, K21, and K22 devices and are not present on K10 and
K20 devices.
The TRACE signals on PTEO, PTE1, PTE2, PTE3, and
PTE4 are available only for K11, K12, K21, and K22
devices and are not present on K10 and K20 devices.
If the VBAT pin is not used, the VBAT pin should be left
floating. Do not connect VBAT pin to VSS.
The FTM_CLKIN signals on PTB16 and PTB17 are
available only for K11, K12, K21, and K22 devices and is
not present on K10 and K20 devices. For K22D devices
this signal is on ALT4, and for K22F devices, this signal is
on ALT7.
The FTMO_CH?2 signal on PTC5/LLWU_P9 is available
only for K11, K12, K21, and K22 devices and is not
present on K10 and K20 devices.
The 12CO_SCL signal on PTD2/LLWU_P13 and
12C0O_SDA signal on PTD3 are available only for K11,
K12, K21, and K22 devices and are not present on K10 and
K20 devices.

6 |  Defaul ALTO ALTY ALT2 ALT3 ALTS ALTS ALT6 ALT? EzPort

LOFP
1 | ADCO_SEf0 | ADCOSE10 | PTED UARTL_TX TRACE_CLKOUT | 12C1_SDA RTC_CLKOUT
2 | ADCOSE!T | ADCOSEH | PTEW UART_RX TRACED3 | 1261_SCL
LLWU_PO

3 [vop VDD

¢ | vss vss

5 | UsB0_DP USB0_DP

6 | USB0DM USBO_DM

7 | vourss VouT3

8 | VREGN VREGIN

9 | ADCO.DPO | ADCO_DPO

10 | ADCO.DMO | ADCODMO

11 | ADCO.DP3 | ADCO_DPS

2 | ADCO.DM3 | ADCODM3

13 | VDDA VDDA

14 | VREFH VREFH

5 | VREFL VREFL

16 | VSSA VSSA

17 | VREF.OUT | VREF_OUT/

CMPIINS/ | CMP1_ING/
CMPONS | CMPO_INS
K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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64 Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP
18 | DAC0_OUT/ DAC0_OUT/
CMP1_INY/ CMP1_INY/
ADCO_SE23 ADC0_SE23
19 | XTAL32 XTAL32
20 | EXTALR EXTAL32
21 | VBAT VBAT
22 | JTAG_TCLK/ PTAO UARTO_CTS_b/ | FTM0_CH5 JTAG_TCLK/ EZP_CLK
SWD_CLK/ UART0_COL_b SWD_CLK
EZP_CLK
23 | JTAG_TDI/ PTA1 UART0_RX FTMO_CH6 JTAG_TDI EZP DI
EZP DI
24 | JTAG_TDO/ PTA2 UARTO_TX FTM0_CH7 JTAG_TDO/ EZP_DO
TRACE_SWO/ TRACE_SWO
EZP_DO
25 | JTAG_TMS/ PTA3 UARTO_RTS_b | FTM0_CHO JTAG_TMS/
SWD_DIO SWD_DIO
26 | NMI_b/ PTA4 FTMO0_CH1 NMI_b EZP_CS_b
EZP_CS_b LLWU_P3
27 | DISABLED PTA5 USB_CLKIN FTM0_CH2 [280_TX_BCLK | JTAG_TRST b
28 | DISABLED PTA12 FTM1_CHO 1250_TXDO FTM1_QD_PHA
29 | DISABLED PTA13/ FTM1_CH1 1250_TX_FS FTM1_QD_PHB
LLWU_P4
30 | VDD VDD
31 | VSS VSS
32 | EXTALO EXTALO PTA18 FTMO_FLT2 FTM_CLKINO
33 | XTALO XTALO PTA19 FTM1_FLTO LPTMRO_ALT1 | FTM_CLKIN1
34 | RESET b RESET b
35 | ADCO_SE8 ADCO_SE8 PTBO/ 12C0_SCL FTM1_CHO FTM1_QD_PHA
LLWU_P5
36 | ADCO_SE9 ADC0_SE9 PTB1 12C0_SDA FTM1_CH1 FTM1_QD_PHB
37 | ADCO_SE12 ADCO_SE12 PTB2 12C0_SCL UARTO_RTS_b FTMO_FLT3
38 | ADCO_SE13 ADCO_SE13 PTB3 120_SDA UART0_CTS_b/ FTMO_FLTO
UART0_COL_b
39 | DISABLED PTB16 UART0_RX EWM_IN FTM_CLKINO
40 | DISABLED PTB17 UART0_TX EWM_OUT b FTM_CLKIN
41 | DISABLED PTB18 FTM2_CHo 1250_TX_BCLK
42 | DISABLED PTB19 FTM2_CH1 1250_TX_FS
43 | ADCO_SE14 ADCO_SE14 PTCO SPI0_PCS4 PDB0_EXTRG 1250_TXD1
44 | ADCO_SE15 ADCO_SE15 PTC1/ SPI0_PCS3 UART1_RTS_b | FTM0_CHO 1250_TXD0
LLWU_P6
45 | ADCO_SE4b/ ADCO_SE4b/ PTC2 SPI0_PCS2 UART1_CTS_b | FTM0_CH1 1280_TX_FS
CMP1_INO CMP1_INO
46 | CMP1_IN1 CMP1_IN1 PTCY SPI0_PCST UART1_RX FTMO0_CH2 CLKouT 1250_TX_BCLK
LLWU_P7
47 | VSS VS
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64 Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP
48 | VDD VDD
49 | DISABLED PTC4/ SPI0_PCSO UART1_TX FTMO0_CH3 CMP1_OUT
LLWU_P8
50 | DISABLED PTCS/ SPI0_SCK LPTMRO_ALT2 | 1250_RXD0O CMPO_OUT FTMO0_CH2
LLWU_P9
51 | CMPO_INO CMPO_INO PTC6/ SPI0_SOUT PDBO_EXTRG | 1250_RX_BCLK 1250_MCLK
LLWU_P10
52 | CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN USB_SOF_OUT | 12S0_RX_FS
53 | CMPO_IN2 CMPO_IN2 PTC8 1250_MCLK
54 | CMPO_IN3 CMPO_IN3 PTCY 1250_RX_BCLK FTM2_FLTO
55 | DISABLED PTC10 [2C1_SCL 1250_RX_FS
56 | DISABLED PTC11/ 12C1_SDA 1250_RXD1
LLWU_P11
57 | DISABLED PTDO/ SPI0_PCSO UART2_RTS_b
LLWU_P12
58 | ADCO_SE5b ADCO_SE5b PTD1 SPI0_SCK UART2_CTS_b
59 | DISABLED PTDY SPI0_SOUT UART2_RX 12C0_SCL
LLWU_P13
60 | DISABLED PTD3 SPI0_SIN UART2_TX 12C0_SDA
61 | ADCO_SE21 ADCO_SE21 PTDY/ SPI0_PCST UARTO_RTS_b | FTM0_CH4 EWM_IN
LLWU_P14
62 | ADCO_SE6b ADCO_SE6b PTD5 SPI0_PCS2 UARTO_CTS_b/ | FTM0_CH5 EWM_OUT_b
UARTO_COL_b
63 | ADCO_SE7b ADCO_SE7h PTD6/ SPI0_PCS3 UART0_RX FTMO_CH6 FTMO_FLTO
LLWU_P15
64 | ADCO_SE22 ADCO_SE22 PTD7 CMT_IRO UART0_TX FTM0_CH7 FTMO_FLT

8.2 K22 Pinouts

The below 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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Revision History

Table 43. Revision History

Rev. No.

Date

Substantial Changes

6/2012

Alpha customer release.

1.1

6/2012

In Table 6, "Power consumption operating behaviors", changed the units of Ipp v | sz,
Ipb_viesis Ipp_viLso, @nd Ipp_veat from nA to pA.

7/2012

Updated section "Power consumption operating behaviors".
Updated section "Flash timing specifications — program and erase".
Updated section "Flash timing specifications — commands".

Removed the 32K ratio from "Write endurance" in section "Reliability specifications".

Updated IDDstby maximum value in section "VREG electrical specifications".
Added the charts in section "Diagram: Typical IDD_RUN operating behavior".

8/2012

Updated section "Power consumption operating behaviors".

Updated section "EMC radiated emissions operating behaviors".

Updated section "MCG specifications".

Added applicable notes in section "Signal Multiplexing and Pin Assignments".

8/2013

Updated section "Power consumption operating behaviors"
Updated section "MCG specifications"

Updated section "16-bit ADC operating conditions"

Added section "Small package marking"
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