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General

2. Analog pins are defined as pins that do not have an associated general purpose 1/O port function. Additionally, EXTAL
and XTAL are analog pins.

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

4. Open drain outputs must be pulled to VDD.

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

Symbol | Description Min. Typ. Max. Unit Notes
VpoRr Falling VDD POR detect voltage 0.8 1.1 15 Vv
Vivpn | 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
VivwoH  Level 2 falling (LVWV=01) 2.72 2.80 2.88 \Y
VivwaH * Level 3 falling (LVWV=10) 2.82 2.90 2.98 \Y
VivwaH  Level 4 falling (LVWV=11) 2.92 3.00 3.08 \%
Vuysy | Low-voltage inhibit reset/recover hysteresis — — 80 — mV
high range
VivpL |Falling low-voltage detect threshold — low 1.54 1.60 1.66 \Y,
range (LVDV=00)
Low-voltage warning thresholds — low range 1
VivwiL * Level 1 falling (LVWV=00) 1.74 1.80 1.86 \
VivweaL * Level 2 falling (LVWV=01) 1.84 1.90 1.96 Vv
VivwaL * Level 3 falling (LVWV=10) 1.94 2.00 2.06 Vv
VivwaL * Level 4 falling (LVWV=11) 2.04 2.10 2.16 \
Vuyse | Low-voltage inhibit reset/recover hysteresis — — 60 — mV
low range
Vga Bandgap voltage reference 0.97 1.00 1.03 \Y
tLpo Internal low power oscillator period — factory 900 1000 1100 us
trimmed

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
Veor veat |Falling VBAT supply POR detect voltage 0.8 1.1 1.5 \Y,
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General
2.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Typ Max. Unit Notes
VoH Output high voltage — high drive strength
¢ 27V<Vpp<36V, lOH =-8mA Vpp—0.5 — — \Y
e 1.71V<Vpp=<27V,loy=-3mA Vpp — 0.5 — — \Y
Output high voltage — low drive strength
e 27V< VDD <36V, lOH =-2mA VDD -0.5 — — \
e 1.71V<Vpp=s27V,loy=-0.6mA Vpp — 0.5 — — \'
loHT Output high current total for all ports — — 100 mA
VoH_Tamper | Output high voltage — high drive strength Vgar— 0.5 Vv
e 27V <Vgar£3.6V, loy=-10mA VgaT— 0.5 — — \
e 1.71V<Vgar 2.7V, Ioy =-3mA — —
Output high voltage — low drive strength Vgar— 0.5 \
e 27V< VBAT <36V, lOH =-2mA VBAT -0.5 — — \
e 1.71V<Vgar<2.7V, loy =-0.6mA — —
loH_Tamper |Output high current total for Tamper pins — — 100 mA
VoL Output low voltage — high drive strength 1
¢ 27V <=Vpp=s3.6V, g =9mA — — 0.5 \"
e 1.71V<Vpp<2.7V,lg.=3mA — — 0.5 \
Output low voltage — low drive strength
e 27V< VDD <36V, |0|_ =2mA — — 0.5 \
¢ 1.71V<Vpp=s2.7V,lo.=0.6mA — — 0.5 \"
loLt Output low current total for all ports — — 100 mA
VoL_Tamper | Output low voltage — high drive strength 0.5 \Y
* 27V =Vgar=<3.6V,Ilo.=10mA — — 0.5 \'
e 1.71V < Vgar<2.7V, lgL =3mA — —
Output low voltage — low drive strength 0.5 \
e 27V <Vgar<36V, lOL =2mA — — 0.5 \Y
* 1.71V<Vgar <27V, lg.=0.6mA — —
loL_Tamper | Output low current total for Tamper pins — — 100 mA
linD Input leakage current, digital pins 23
* Ves=sVinsViL
* All digital pins . 0.002 05 UA

Table continues on the next page...

Kinetis K21F Sub-Family Data Sheet, Rev4, 11/2014.

Freescale Semiconductor, Inc.




General

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.

n

VDD =33V, TA =25 °C, fOSC =12 MHz (crystal), fSYS =96 MHz, fBUS = 48MHz

3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and
Wideband TEM Cell Method

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:

1. Go to www.freescale.com.

2. Perform a keyword search for “EMC design.”

2.2.8 Capacitance attributes
Table 8. Capacitance attributes

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

2.3 Switching specifications
2.3.1 Device clock specifications
Table 9. Device clock specifications
Symbol | Description | Min. | Max. Unit Notes
Normal run mode
fsvys System and core clock — 120 MHz
fsys_use System and core clock when Full Speed USB in 20 — MHz
operation
feus Bus clock — 60 MHz

FB_CLK FlexBus clock — 50 MHz
frLASH Flash clock — 25 MHz
fLPTMR LPTMR clock — 25 MHz

VLPR mode'
fsvs System and core clock — MHz
feus Bus clock — MHz

Table continues on the next page...
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General

Board type Symbol Description 144 LQFP | 144 MAPBGA Unit Notes

junction to
ambient
(natural
convection)

Single-layer Rema Thermal 36 38 °C/W 1

resistance,
junction to
ambient (200
ft./min. air
speed)

Four-layer Reuma Thermal 30 25 °C/W 1
(2s2p) resistance,

junction to
ambient (200
ft./min. air
speed)

Reus Thermal 24 16 °C/W 2
resistance,
junction to
board

Reuc Thermal 9 9 °C/W 3
resistance,
junction to case

Y1 Thermal 2 2 °C/W 4
characterization
parameter,
junction to
package top
outside center
(natural
convection)

Notes
1. Determined according to JEDEC Standard JESDS51-2, Integrated Circuits

Thermal Test Method Environmental Conditions—Natural Convection (Still Air),
or EIA/JEDEC Standard JESDS51-6, Integrated Circuit Thermal Test Method
Environmental Conditions—Forced Convection (Moving Air).

. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal
Test Method Environmental Conditions—Junction-to-Board.

. Determined according to Method 1012.1 of MIL-STD 883, Test Method
Standard, Microcircuits, with the cold plate temperature used for the case
temperature. The value includes the thermal resistance of the interface material
between the top of the package and the cold plate.

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

3 Peripheral operating requirements and behaviors

3.1 Core modules

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

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent (limited MHz
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

h Twh T

< Teye -

Figure 5. TRACE_CLKOUT specifications

TRACE_CLKOUT / N #

| |
b Ts —P—Th — b Ts —p—Th €—

rrace D20 Y G Oamm

Figure 6. Trace data specifications
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Figure 9. Test Access Port timing
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Figure 10. TRST timing

3.2 System modules

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

3.3 Clock modules
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3.4.1.3 Flash high voltage current behaviors
Table 22. Flash high voltage current behaviors

Peripheral operating requirements and behaviors

Symbol Description Min. Typ. Max. Unit
Ipp_PaM Average current — 3.5 7.5 mA
adder during high
voltage flash
programming
operation
Ipb_ERS Average current — 1.5 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
tovmretptok | Data retention after up to 10 K cycles 5 50 — years
tvmretptk | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyep | Cycling endurance 10K 50 K — cycles 2
Data Flash
thvmretdiok | Data retention after up to 10 K cycles 5 50 — years
thmretdik | Data retention after up to 1 K cycles 20 100 — years
Nrvmeyed | Cycling endurance 10K 50 K — 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 e EEPROM backup to FlexRAM ratio = 16 70K 175 K — writes
Nnvmwree128 * EEPROM backup to FlexRAM ratio = 128 630 K 1.6 M — writes
Nnymwree512 e EEPROM backup to FlexRAM ratio = 512 25M 6.4 M — writes
Nnvmwree2k e EEPROM backup to FlexRAM ratio = 2,048 10M 25M — writes
Npvmwreesdk e EEPROM backup to FlexRAM ratio = 4,096 20 M 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.

Kinetis K21F Sub-Family Data Sheet, Rev4, 11/2014.
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Peripheral operating requirements and behaviors

3.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexXNVM partition code is not set to full data flash, the EEPROM data set
size can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexNVM partition code are used by the
FTFE to obtain an effective endurance increase for the EEPROM data. The built-in
EEPROM record management system raises the number of program/erase cycles that
can be attained prior to device wear-out by cycling the EEPROM data through a larger
EEPROM NVM storage space.

While different partitions of the FlexXNVM are available, the intention is that a single
choice for the FlexXNVM partition code and EEPROM data set size is used throughout
the entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.

, EEPROM - 2 x EEESPLIT x EEESIZE , .
Writes_subsystem = x Write_efficiency x Nymeycee

EEESPLIT x EEESIZE

where

* Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
* EEPROM — allocated FlexNVM for each EEPROM subsystem based on
DEPART; entered with the Program Partition command
* EEESPLIT — FlexRAM split factor for subsystem; entered with the Program
Partition command
* EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
* Write_efficiency —
* (.25 for 8-bit writes to FlexRAM
* (0.50 for 16-bit or 32-bit writes to FlexRAM
* Npymeycee — EEPROM-backup cycling endurance

32 Kinetis K21F Sub-Family Data Sheet, Rev4, 11/2014.
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Peripheral operating requirements and behaviors
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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 Vv
Frequency of operation — FB_CLK MHz
FB1 Clock period 20 — ns
FB2 Address, data, and control output valid — 115 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.

34 Kinetis K21F Sub-Family Data Sheet, Rev4, 11/2014.
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Peripheral operating requirements and behaviors
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Figure 13. FlexBus read timing diagram
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Figure 14. FlexBus write timing diagram

3.5 Security and integrity modules

3.5.1 Drylce Tamper Electrical Specifications

Information about security-related modules is not included in this document and is
available only after a nondisclosure agreement (NDA) has been signed. To request an
NDA, please contact your local Freescale sales representative.
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Table 33. VREF full-range operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output with factory trim at 1.1915 1.195 1.1977 \ 1
nominal Vppa and temperature=25C
Vout Voltage reference output — factory trim 1.1584 — 1.2376 \ 1
Vout Voltage reference output — user trim 1.193 — 1.197 V 1
Vstep Voltage reference trim step — 0.5 — mV 1
Vidrift Temperature drift (Vmax -Vmin across the full — — 80 mV 1
temperature range)
Ing Bandgap only current — — 80 A 1
AV oap |Load regulation pv 1,2
e current == 1.0 mA — 200 —
Tstup Buffer startup time — — 100 ys —
Vyaritt Voltage drift (Vmax -Vmin across the full voltage — 2 — mV 1
range)

1. See the chip's Reference Manual for the appropriate settings of the VREF Status and Control register.
2. Load regulation voltage is the difference between the VREF_OUT voltage with no load vs. voltage with defined load

Table 34. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes

Ta Temperature 0 50 °C —

Table 35. VREF limited-range operating behaviors

Symbol | Description Min. Max. Unit Notes

Vout Voltage reference output with factory trim 1.173 1.225 Vv —

3.7 Timers

See General switching specifications.

3.8 Communication interfaces

48 Kinetis K21F Sub-Family Data Sheet, Rev4, 11/2014.
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Peripheral operating requirements and behaviors

3.8.1 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.

NOTE

The MCGFLLCLK does not meet the USB jitter
specifications for certification.

3.8.2 USB DCD electrical specifications
Table 36. USBO DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp src |USB_DP source voltage (up to 250 pA) 0.5 — 0.7 \Y,
Viage Threshold voltage for logic high 0.8 — 2.0 \
Ipp_ src | USB_DP source current 7 10 13 MA
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 0.4 \Y,

3.8.3 USB VREG electrical specifications
Table 37. USB VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 5.5 \
Ibbon Quiescent current — Run mode, load current — 125 186 HA

equal zero, input supply (VREGIN) > 3.6 V

Ippsty | Quiescent current — Standby mode, load — 1.1 10 A
current equal zero

Iopoft | Quiescent current — Shutdown mode

* VREGIN = 5.0 V and temperature=25 °C o 650 - nA
e Across operating voltage and - — 4 pA
temperature
lLoaprun | Maximum load current — Run mode — _ 120 mA
lLoADsty |Maximum load current — Standby mode — _ 1 mA

VRegasout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V

Table continues on the next page...
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Table 37. USB VREG electrical specifications
(continued)

Symbol | Description Min. Typ.! Max. Unit Notes
* Run mode 3 3.3 3.6 \"
¢ Standby mode 21 2.8 3.6 Vv
VRegazout | R€gulator output voltage — Input supply 21 — 3.6 \ 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 | oaq-

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 Vv
Frequency of operation — 30 MHz
DS1 DSPI_SCK output cycle time 2 x tgys — ns
DS2 DSPI_SCK output high/low time (tsck/2) = 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus 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...

50 Kinetis K21F Sub-Family Data Sheet, Rev4, 11/2014.
Freescale Semiconductor, Inc.



Peripheral operating requirements and behaviors

DSPI_PCSn X \\ X
‘l DS3 l: :' DS2 ': :' DS ':' DS4 "
DSPI_SCK / \ / SS \ / \
, Dss8 | I
(CPOL=0) DT _pg—p! !
DSPI_SIN h (Frstama Y-
‘: pss " : DS6
DSPI_SOUT X First data )(3 Data X Last data X
Figure 24. DSPI classic SPI timing — master mode
Table 41. Slave mode DSPI timing (full voltage range)
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 Vv
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 — 20 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 — 19 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns
DSPI_SS \ ﬂ /
! DS10 v DS9 !
; T R
DSPI_SCK -/ \ / SS \ / \
(CPOL=0) \‘DS15’ E Y , DS12 ¢ DS DS16 ¢y
DSPI_SOUT >—< : First data X Data\\ X Last data ><:>—
DS13 | DS14 ”
DSP|_S|N >—< First data X Data\\ X Last data >7

Figure 25. DSPI classic SPI timing — slave mode
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Figure 29. 12S/SAl timing — master modes
Table 46. 12S/SAIl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \
S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  [45% 55% MCLK period
(input)
S13 12S_TX_FS/I12S_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
125_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 23.5 ns
S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output invalid {0 — ns
S17 12S_RXD setup before 12S_RX_BCLK 5.8 — ns
S18 12S_RXD hold after 12S_RX_BCLK 2 — ns
S19 I12S_TX_FS input assertion to 12S_TXD output valid! |— 25 ns

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

3.8.10.5.8 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.

3.8.10.5.8.1 Example 1

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

Symbol Description Min. Typ. Max. Unit

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

3.8.10.5.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:
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Pinout
144 | 144 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA
D2 | 2 |PTEY ADC1_SE5a | ADC1_SE5a | PTE1/ SPI1_SOUT | UART1_RX | SDHC0_DO | TRACE_D3 | 2C1_SCL | SPI1_SIN
LLWU_P0 LLWU_PO
DI | 3 |PTEY ADCO_DP2/ | ADCO_DP2/ | PTE2/ SPI1_SCK | UART1_ SDHCO_ TRACE_D2
LLWU_P1 | ADC1_SE6a | ADC1_SEfa | LLWU_P1 CTS b DCLK
E4 | 4 |PTE3 ADC0_DM2/ | ADCO_DM2/ | PTE3 SPH_SIN | UART1_ SDHCO_ TRACE_D1 SPI1_SOUT
ADC1_SE7a | ADC1_SE7a RTS.b CMD
E5 | 5 |VDD VDD VDD
F6 | 6 |VSS VSS VSS
E3 | 7 |PTE4 DISABLED PTE4/ SPI_PCS0O | UART3_TX | SDHC0_D3 | TRACE_D0
LLWU_P2 LLWU_P2
E2 | 8 |PTES DISABLED PTE5 SPI1_PCS2 | UART3_RX | SDHC0_D2 FTM3_CHO
E1 9 | PTE6 DISABLED PTE6 SPI1_PCS3 | UART3_ 2S0_MCLK FTM3_CH1 | USB_SOF_
CTSb out
F4 | 10 | PTE7 DISABLED PTE7 UART3_ 250_RXD0 FTM3_CH2
RTS_b
F3 | 11 | PTE8 DISABLED PTE8 [250_RXD1 | UART5_TX | 1250_RX_FS FTM3_CH3
F2 | 12 | PTE9 DISABLED PTE9 [280_TXD1 | UART5_RX | 1280_RX_ FTM3_CH4
BCLK
Ft | 13 | PTE10 DISABLED PTE10 UART5_ 250_TXD0 FTM3_CH5
CTSb
G4 | 14 | PTEN DISABLED PTEN UART5_ 250_TX_FS FTM3_CH6
RTS_b
G3 | 15 | PTE12 DISABLED PTE12 250_TX_ FTM3_CH7
BOLK
E6 | 16 | VDD VDD VDD
F7.| 17 | VSS VSS VSS
H3 | 18 | VSS VSS VSS
H1 | 19 | USBO.DP | USBODP | USBO_DP
H2 | 20 | USBO.DM | USBO_DM | USBO_DM
Gt | 21 | VOUT33 VOuT33 VOUT33
G2 | 22 | VREGIN VREGIN VREGIN
J1 | 23 | ADCO_DP1 | ADCO_DP1 | ADCO_DP1
J2 | 24 | ADCO_DM{ | ADCO_DM1 | ADCO_DM1
Ki | 25 | ADC1_DP1 | ADC1_DP1 | ADC1_DP1
K2 | 26 | ADC1_DM1 | ADC1_DM{ | ADC1_DMf
L1 | 27 | ADCO_DPO/ | ADCO_DPO/ | ADCO_DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3
L2 | 28 | ADCO_DM0O/ | ADCO_DMO/ | ADCO_DMo/
ADC1_DM3 | ADC1_DM3 | ADC1_DM3
Mi | 29 | ADC1_DPO/ | ADC1_DPO/ | ADC1_DPQ/
ADC0_DP3 | ADCO_DP3 | ADCO_DP3
M2 | 30 | ADC1_DM0/ | ADC1_DM0/ | ADC1_DMo/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3
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A
Pinout
144 | 144 | Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA
A5 | 127 | PTDU/ DISABLED PTDO/ SPI0_PCS0 | UART2_ FTM3_CHO | FB_ALE/
LLWU_P12 LLWU_P12 RTS_b FB_CS1_b/
FB_TS.b
D4 | 128 | PTD1 ADCO_SE5b | ADCO_SE5b | PTD1 SPI0_SCK | UART2_ FTM3_CH1 | FB_CS0_b
CTS_b
C4 | 129 | PTDZ DISABLED PTD2/ SPI0_SOUT | UART2_RX | FTM3_CH2 | FB_AD4 12C0_SCL
LLWU_P13 LLWU_P13
B4 | 130 | PTD3 DISABLED PTD3 SPI0_SIN UART2_TX | FTM3_CH3 | FB_AD3 [2C0_SDA
A | 131 | PTDY/ DISABLED PTD4/ SPI0_PCS1 | UARTO_ FTMO_CH4 | FB_AD2 EWM_IN
LLWU_P14 LLWU_P14 RTS b
A3 | 132 | PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI0_PCS2 | UARTO_ FTMO_CH5 | FB_AD1 EWM_OUT_
CTS_b b
A2 | 133 | PTD6/ ADCO_SE7b | ADCO_SE7b | PTD6/ SPI0_PCS3 | UARTO_RX | FTMO_CH6 | FB_ADO FTMO_FLTO
LLWU_P15 LLWU_P15
M10 | 134 | VSS VSS VSS
F8 | 135 | VDD VDD VDD
At | 136 | PTD7 DISABLED PTD7 CMT_IRO UARTO_TX | FTMO_CH7 FTMO_FLT1
C9 | 137 | PTD8 DISABLED PTD8 12C0_SCL | UART5_RX FB_A16
B9 | 138 | PTD9 DISABLED PTD9 [2C0_SDA | UART5_TX FB_A17
B3 | 139 | PTD10 DISABLED PTD10 UART5_ FB_A18
RTS_b
B2 | 140 | PTD11 DISABLED PTD11 SPI2_PCSO | UART5_ SDHCO_ FB_A19
CTS_b CLKIN
Bt | 141 | PTD12 DISABLED PTD12 SPI2_SCK | FTM3_FLTO | SDHCO_D4 FB_A20
C3 | 142 | PTD13 DISABLED PTD13 SPI2_SOUT SDHC0_D5 FB_A21
C2 | 143 | PTD14 DISABLED PTD14 SPI2_SIN SDHC0_D6 FB_A22
C1 | 144 | PTD15 DISABLED PTD15 SPI2_PCS1 SDHCo_D7 FB_A23
M5 | — | NC NC NC
AMO| — [NC NC NC
B0 | — |NC NC NC
Cl0| — [NC NC NC

5.2 K21 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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Pinout
1 2 3 4 5 6 7 8 9 10 1 12
PTD6/ PTD4/ PTDO/ PTC4/ PTC3/
Al PTO7 | 1wy p1s PTDS | L\wu P14 | Lwu pre | PTC™8 PTC12 PTC8 LLWU_P8 NC LLWU_P7 PTC2  |A
PTC11/ PTC1/
B
B| PTDI12 PTD11 PTD10 PTD3 PTC19 PTC15 LLWU, P11 PTC7 PTD9 NC LLWU P6 PTCO
PTD2/ PTC6/
c c
PTD15 PTD14 PID13 | |\wu pia PTC18 PTC14 PTC10 LLWU. P10 PTD8 NC PTB23 PTB22
PTE2/ PTE1/ PTC8/
D D
LwU Pt | Lowu o PTEO PTD1 PTC17 PTC13 PTC9 LLWU PO PTB21 PTB20 PTB19 PTB18
PTE4/
E PTE6 PTE5 PTE3 VDD VDD VDD VDD PTB17 PTB16 PTB11 PTB10 | E
LLWU_P2
F| PpTETI0 PTE9 PTES PTE7 VDD vss vSs VDD PTBY PTBS PTB7 PTB6 F
G| vourss VREGIN PTE12 PTET1 VREFH VREFL VSs vSs PTB5 PTB4 PTB3 PTB2 |G
H| usBoDP | usBo DM vss TAMPER4 VDDA VSSA vss vss PTB1 LLF\;JB%S PTA29 PTA28 | H
ADCO_SE16/ —
J| ADCO_DP1 | ADCO_DM1 | CMP1_IN2/ | TAMPER3 PTAO PTA1 PTA6 PTA7 PTA27 PTA26 PTA25 | J
LLWU_P4
ADCO_SE21
ADC1_SE16/
K| ADC1_DP1 | ADC1_DM1 | cmP2_IN2/ | TAMPER2 | TAMPER1 PTA2 PTA3 PTA8 PTA12 PTA16 PTA17 PTA24 | K
ADCO_SE22
paco_out/ | 28OV | vpeRor
. CMPO_IN4/
ADCO_DPO/ || ADCO_DMO/| "oy iNay | oIy RTC_ VBAT PTA4/ PTA9 PTAT1 PTA14 PTA15 RESET b | L
ADC1 _DP3 | ADC1_DM3 | LLWU_P3
- ADCO_SE23 | Apc1_SE23 | WAKEUP_B
VREF_OUT/
ADC1_DPO/ | ADC1_DMO/| CMP1_IN5/ M
ADGO_DPS | ADGODMS | ompo ey | TMPERS NC EXTAL32 XTAL32 PTA5 PTA10 vSs PTA19 PTA18
ADC1_SE18
1 2 3 4 5 6 7 8 9 10 1 12
Figure 33. K21 144 MAPBGA Pinout Diagram
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