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"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4
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100
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FLASH

128K x 8

1.71V ~ 3.6V
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144-LQFP (20x20)
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General

Symbol Description Min. Max. Unit
Vb Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 185 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 5.5 \Y
Vaio Analog', RESET, EXTAL, and XTAL input voltage -0.3 Vpp + 0.3 \

Ip Maximum current single pin limit (applies to all digital pins) 25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \"
Vuseo_pp |USBO_DP input voltage -0.3 3.63 \
Vusso.pm |USBO_DM input voltage -0.3 3.63 \Y
Vgar RTC battery supply voltage -0.3 3.8 \

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

2 General

2.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the

following figure.

Input Signal Midpoint1

VIL
Fall Time —> }(— — >

The mldeInt isV + (V|H - V||_) /2

Low >‘< High
Viu ZZ‘

Rise Time

Figure 2. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins
* have C; =30pF loads,

* are configured for fast slew rate (PORTx_PCRn[SRE]=0), and
* are configured for high drive strength (PORTx_PCRn[DSE]=1)

2. input pins

* have their passive filter disabled (PORTx_PCRn[PFE]=0)

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

Freescale Semiconductor, Inc.




A 4
4\

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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3.1.2 JTAG electricals
Table 13. JTAG limited voltage range electricals

Peripheral operating requirements and behaviors

Symbol Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Ji TCLK frequency of operation MHz
e Boundary Scan 0 10
e JTAG and CJTAG 0 25
¢ Serial Wire Debug 0 50
J2 TCLK cycle period 1/d1 — ns
J3 TCLK clock pulse width
* Boundary Scan 50 — ns
* 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 Vv
J1 TCLK frequency of operation MHz
e Boundary Scan 0 10
* JTAG and CJTAG 0 20
* Serial Wire Debug 0 40
J2 TCLK cycle period 141 — ns
J3 TCLK clock pulse width
* Boundary Scan 50 — ns
e JTAG and CJTAG 25 — ns
¢ Serial Wire Debug 125 — ns

Table continues on the next page...
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Peripheral operating requirements and behaviors
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i . (10—
TDITMS : { nputdatavaid  }——
TDO X Output data valid
TDO ! );
TDO <' Output data valid

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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Peripheral operating requirements and behaviors

3.3.1

MCG specifications

Table 15. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes
fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal VDD and 25 °C
fints_t Internal reference frequency (slow clock) — 31.25 — 39.0625 kHz
user trimmed
lints Internal reference (slow clock) current — 20 — pA
Dtgco_res_t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofaco 1
frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM
Afgeo_res t |Resolution of trimmed average DCO output — +0.2 +0.5 Yofaco 1
frequency at fixed voltage and temperature —
using SCTRIM only
Mfgeo + | Total deviation of trimmed average DCO output — +0.5 +2 Yofgco T2
frequency over voltage and temperature
Afyeo + | Total deviation of trimmed average DCO output — +0.3 +1 Yofdco 1
frequency over fixed voltage and temperature
range of 0—70°C
fintt_ft Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal VDD and 25°C
fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal VDD and 25 °C
lintf Internal reference (fast clock) current — 25 — A
floc_low  |Loss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fints_t
floc_nigh  |Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
T1_ref FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS=00) 20 20.97 25 MHz 3,4
frequency range
quency rang 640 x fr_ret
Mid range (DRS=01) 40 41.94 50 MHz
1280 x ff||_ref
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x ff||_ref
High range (DRS=11) 80 83.89 100 MHz
2560 x ff||_ref
faco_t DMxa | DCO output Low range (DRS=00) — 23.99 — MHz 5,6
frequenc
2 q y 732 x ffII_ref
Mid range (DRS=01) — 47.97 — MHz
1464 X ffllJef
Mid-high range (DRS=10) — 71.99 — MHz
Table continues on the next page...
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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.
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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
* Avg =32
EL Input leakage Iin X Ras mV In =
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
V1empes | Temp sensor 25°C 706 716 726 mV 8
voltage

—

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.

© N> oA

1 LSB = (VRerH - Vreru)/2N
ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.

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 T — ——
——— —_— I
13.80 e
o)
> 13.50
w
13.20
12.90
12.60
Hardware Averaging Disabled
—— Averaging of 4 samples
12.30 )
—— Averaging of 8 samples
12.00 —— Averaging of 32 samples
1 3 4 5 6 7 8 9 10 11 12

ADC Clock Frequency (MHz)

Figure 16. Typical ENOB vs. ADC_CLK for 16-bit differential mode

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

1

Freescale Semiconductor, Inc.




PR 4

Peripheral operating requirements and behaviors

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

DAC12 INL (LSB)
o

2
-4
-6
-8
0 500 1000 1500 2000 2500 3000 3500 4000
Digital Code
Figure 20. Typical INL error vs. digital code
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Peripheral operating requirements and behaviors
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Figure 21. Offset at half scale vs. temperature
3.6.4 Voltage reference electrical specifications
Table 32. VREF full-range operating requirements
Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \ —
Ta Temperature Operating temperature °C —
range of the device
C. Output load capacitance 100 nF 1,2

1. C_ 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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Peripheral operating requirements and behaviors

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_CTARNn[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 / \ / SS \ / \
, DS8 | I
(CPOL=0) DT _p4—p! !
DSPL_SIN > (Firstdata Y-
DSPI_SOUT X First data )(3' 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 \Y
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
Kinetis K21F Sub-Family Data Sheet, Rev4, 11/2014. 51
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Peripheral operating requirements and behaviors

Grr et bt
< 53 4
12S_TX_BCLK/ _/ ‘4—51—7 5 Y\ Yo
12S_RX_BCLK (output) « sS4 q ! '
N 5 e
12S_TX_FS/ ‘ : H L\
12S_RX_FS (output) i ‘ i *\5,10 f
125 RS (mput) f s ] N
s BGhg | o
12S_TXD < X ) —
ﬁ—ge—N—s%—V:
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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Peripheral operating requirements and behaviors
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Figure 31. I12S/SAl timing — master modes

Table 48. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full
voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

S11 12S_TX_BCLK/I12S_RX_BCLK cycle time (input) 250 — ns

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 30 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/I2S_RX_FS input hold after — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— ns

S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output invalid |0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 12S_RXD hold after I2S_RX_BCLK — ns

S19 I12S_TX_FS input assertion to 12S_TXD output valid! |— 72 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear
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Peripheral operating requirements and behaviors

3.8.10.4.5 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 LL =100 LQFP
MC = 121 MAPBGA
LQ =144 LQFP

MD = 144 MAPBGA
DC =121 XFBGA

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

Original part number Alternate part number
MK21FN1MOVLQ12 M21H1VLQ
MK21FX512VMD12 M21HKVMD

3.8.10.5 Terminology and guidelines

3.8.10.5.1 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.

3.8.10.5.1.1 Example

This is an example of an operating requirement:
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Symbol Description Min. Max. Unit

Vop 1.0 V core supply 0.9 1.1 \Y
voltage

3.8.10.5.2 Definition: Operating behavior

Unless otherwise specified, an operating behavior 1s a specified value or range of
values for a technical characteristic that are guaranteed during operation if you meet the
operating requirements and any other specified conditions.

3.8.10.56.2.1 Example

This is an example of an operating behavior:

Symbol Description Min. Max. Unit

—_

Iwp Digital I/O weak pullup/
pulldown current

0 130 A

3.8.10.5.3 Definition: Attribute

An attribute 1s a specified value or range of values for a technical characteristic that are
guaranteed, regardless of whether you meet the operating requirements.

3.8.10.56.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.8.10.5.4 Definition: Rating

A rating 1s a minimum or maximum value of a technical characteristic that, if exceeded,
may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.
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3.8.10.5.4.1

Example

Peripheral operating requirements and behaviors

This is an example of an operating rating:

Symbol

Description

Min.

Max.

Unit

Vpp

1.0 V core supply
voltage

1.2

3.8.10.5.5 Result of exceeding a rating

40 /

€ 30

o

=

Q

E /

2

1]

()

£ 10 J
0

l— Operating rating

Measured characteristic

The likelihood of permanent chip failure increases rapidly as
soon as a characteristic begins to exceed one of its operating ratings.

3.8.10.5.6 Relationship between ratings and operating requirements

Expected permanent failure

- No permanent failure
- Possible decreased life
- Possible incorrect operation

- No permanent failure
- Correct operation

- No permanent failure
- Possible decreased life
- Possible incorrect operation

) *\
«\\‘\ o
@(\“ e“\\ 6\9"\\\ “\0*}
© o« e w08
@ @ @ @
WO w00 w2 WO
o @ o2 o
oe or o® oe
Fatal range Degraded operating range Normal operating range Degraded operating range Fatal range

Expected permanent failure

—00

Operating (power on)

N
o+
‘0‘\@\“\

&9

o

Fatal range

Expected permanent failure

Handling range

No permanent failure

Fatal range

Expected permanent failure

—00

Handling (power off)

3.8.10.5.7 Guidelines for ratings and operating requirements

Follow these guidelines for ratings and operating requirements:

* Never exceed any of the chip’s ratings.
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3.8.10.5.9 Typical value conditions

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
144-pin LQFP 98ASS23177W

Table continues on the next page...
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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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Pinout
144 | 144 | Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA
J5 | 50 | PTAO JTAG_TCLK/ PTAO UARTO_ FTMO0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ CTS_b SWD_CLK
EZP_CLK
J6 | 51 | PTA1 JTAG_TDV/ PTA1 UARTO_RX | FTM0_CH6 JTAG_TDI | EZP_DI
EZP DI
K6 | 52 | PTA2 JTAG_TDO/ PTA2 UARTO_TX | FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_ TRACE_
SWoy SWo
EZP DO
K7 | 53 | PTA3 JTAG_TMS/ PTA3 UARTO_ FTM0_CHO JTAG_TMS/
SWD_DIO RTS_b SWD_DIO
L7 | 54 | PTAY NMI_b/ PTA4/ FTMO0_CH1 NMI_b EZP CS b
LLWU_P3 | EZP_CS b LLWU_P3
M8 | 55 | PTA5 DISABLED PTAS USB_CLKIN | FTM0_CH2 CMP2_OUT | 1250_TX_ | JTAG_
BCLK TRST_b
E7 | 56 | VDD VDD \VDD
G7 | 57 | VSS VSS VSS
J7 | 58 | PTA6 DISABLED PTA6 FTM0_CH3 CLKOUT TRACE_
CLKOUT
J8 | 59 | PTA7 ADCO_SE10 | ADCO_SE10 | PTA7 FTMO0_CH4 TRACE_D3
K8 | 60 | PTA8 ADCO_SE11 | ADCO_SE11 | PTAS FTM1_CHO FTM1_QD_ | TRACE_D2
PHA
8 | 61 | PTA9 DISABLED PTA9 FTM1_CH1 FTM1_QD_ | TRACE_D1
PHB
M9 | 62 | PTA10 DISABLED PTA10 FTM2_CHO FTM2_QD_ | TRACE_DO
PHA
L9 | 63 | PTA!1 DISABLED PTA11 FTM2_CH1 [2C2_SDA | FTM2_QD_
PHB
K9 | 64 | PTA12 CMP2_INO | CMP2_INO | PTA12 CANO_TX | FTM1_CHO [2C2_SCL | 12S0_TXDO | FTM1_QD_
PHA
J9 | 65 | PTA1Y CMP2_IN1 | CMP2_IN1 | PTA13/ CANO_RX | FTM1_CH1 [2C2_SDA | 2S0_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 PHB
L10 | 66 | PTA14 DISABLED PTA14 SPI0_PCSO | UARTO_TX [262_SCL | I2S0_RX_ | 1250_TXD1
BCLK
L11 | 67 | PTA15 DISABLED PTA15 SPI0_SCK | UART0_RX [250_RXD0O
K10 | 68 | PTA16 DISABLED PTA16 SPI0_SOUT | UARTO_ [250_RX_FS | 12S0_RXD1
CTS_b
K11 | 69 | PTA17 ADC1_SE17 | ADC1_SE17 | PTA17 SPI0_SIN UARTO_ [250_MCLK
RTS_b
E§ | 70 | VDD VDD VDD
G8 | 71 |VSS VSS VSS
Mi2 | 72 | PTA18 EXTALO EXTALO PTA18 FTMO_FLT2 | FTM_CLKINO
M1 | 73 | PTA19 XTALO XTALO PTA19 FTM1_FLTO | FTM_CLKIN1 LPTMRO_
ALTH
L12 | 74 | RESET b RESET b RESET b
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Revision History

Table 49. Revision History

Rev. No.

Date

Substantial Changes

11/2012

Alpha customer release

5/2013

Updated supported part numbers and document number
Updated section "Voltage and current operating behaviors"
Added Drylce Tamper Electrical Specifications
Added the following figures:

* Run mode supply current vs. core frequency

* VLPR mode supply current vs. core frequency
Updated section "Device clock specifications"
Updated section "Power consumption operating behaviors"
Updated section "Power mode transition operating behaviors"
Updated section "JTAG limited voltage range electricals"
Updated section "MCG specifications"
Updated section "Oscillator DC electrical specifications"
Updated section "16-bit ADC operating conditions"
Updated the pinouts
Added section "Alternate part numbers for small packages"

08/2013

Updated section "Power consumption operating behaviors"
Updated the "Run mode supply current vs. core frequency" figure in section
"Diagram: Typical IDD_RUN operating behavior

11/2014

Updated the table "Voltage and current operating behavior"
Format changes
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