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Terminology and guidelines

3.1 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.

3.1.1 Example

This is an example of an operating requirement, which you must meet for the
accompanying operating behaviors to be guaranteed:

Symbol Description Min. Max. Unit

Vop 1.0 V core supply 0.9 1.1 \Y
voltage

3.2 Definition: Operating behavior

An operating behavior is 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.

3.2.1 Example

This is an example of an operating behavior, which is guaranteed if you meet the
accompanying operating requirements:

Symbol Description Min. Max. Unit

Ilwp Digital I1/0 weak pullup/ | 10 130 A
pulldown current

3.3 Definition: Attribute

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

K10 Sub-Family Data Sheet, Rev. 4 5/2012.

Freescale Semiconductor, Inc. 5




A ————
Terminology and guidelines

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.4 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.

3.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply -0.3 1.2 \%
voltage

3.5 Result of exceeding a rating
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Terminology and guidelines

3.6 Relationship between ratings and operating requirements
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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.
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General
Table 2. Vpp supply LVD and POR operating requirements (continued)
Symbol | Description Min. Typ. Max. Unit Notes
V| vDH Falling low-voltage detect threshold — high 2.48 2.56 2.64 \Y
range (LVDV=01)
Low-voltage warning thresholds — high range 1
VivwiH ¢ Level 1 falling (LVWV=00) 2.62 2.70 2.78 \Y
VLvwaH e Level 2 falling (LVWV=01) 2.72 2.80 2.88 \Y
VivwaH * Level 3 falling (LVWV=10) 2.82 2.90 2.98 Vv
v ¢ Level 4 falling (LVWV=11) 2.92 3.00 3.08 \%
LVW4H
VhysH Low-voltage inhibit reset/recover hysteresis — — +80 — mV
high range
VivbL 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 \
VivwaL * Level 2 falling (LVWV=01) 1.84 1.90 1.96 \
Vivwal * Level 3 falling (LVWV=10) 1.94 2.00 2.06 \Y
v ¢ Level 4 falling (LVWV=11) 2.04 2.10 2.16 \
LVW4L
VuysL | Low-voltage inhibit reset/recover hysteresis — — +60 — mV
low range
Vgg Bandgap voltage reference 0.97 1.00 1.03 \'
tLpo Internal low power oscillator period — factory 900 1000 1100 ps
trimmed

1. Rising thresholds are falling threshold + 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 \'%
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General

Run Mode Current vs Core Frequency
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Figure 2. Run mode supply current vs. core frequency
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General

Very Low Power Run (VLPR) Current vs Core Frequency
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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 for 64LQFP

Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 19 dBuV 1,2
VRes Radiated emissions voltage, band 2 50-150 21 dBuV
VRe3 Radiated emissions voltage, band 3 150-500 19 dBpVv
VREes Radiated emissions voltage, band 4 500-1000 11 dBuVv
Vge ec | IEC level 0.15-1000 L — 2,3

1. 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
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General

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.

2. Vpp=3.3V, Tp=25°C, fogc = 12 MHz (crystal), fgys = 48 MHz, fgys = 48MHz

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

5.2.7 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 http://www.freescale.com.

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

5.2.8 Capacitance attributes
Table 8. Capacitance attributes

Symbol Description Min. Max. Unit
Cina Input capacitance: analog pins — 7 pF
CinoD Input capacitance: digital pins — 7 pF

5.3 Switching specifications

5.3.1 Device clock specifications
Table 9. Device clock specifications

Symbol | Description | Min. | Max. Unit Notes
Normal run mode
fsys System and core clock — 50 MHz
faus Bus clock — 50 MHz
frLASH Flash clock — 25 MHz
fLpTMR LPTMR clock — 25 MHz
VLPR mode’
fsys System and core clock — 4 MHz
faus Bus clock — 4 MHz
feLASH Flash clock — 1 MHz
fERCLK External reference clock — 16 MHz

Table continues on the next page...
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General
Table 9. Device clock specifications (continued)
Symbol Description Min. Max. Unit Notes
fLPTMR_pin LPTMR clock — 25 MHz
fletMr_ercLk | LPTMR external reference clock — 16 MHz
flos_mMcLk I12S master clock — 12.5 MHz
flos_BoLK 128 bit clock — 4 MHz

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

5.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
CMT, and I?C signals.

Table 10. General switching specifications

Symbol Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 50 — ns 3
disabled, analog filter disabled) — Asynchronous path
External reset pulse width (digital glitch filter disabled) 100 — ns 3
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time (high drive strength) 4

¢ Slew disabled
e 1.71<Vpp =27V — 13 ns
e 27<Vpp=<3.6V — ns
¢ Slew enabled 7
e 1.71<Vpp<2.7V - ns
¢ 2.7<Vpp<36V - 36 ns
24

Table continues on the next page...
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General
Table 10. General switching specifications (continued)
Symbol | Description Min. Max. Unit Notes
Port rise and fall time (low drive strength) 5

¢ Slew disabled
e 1.71<Vpp 2.7V — 12 ns
e 2.7 <Vpp< 3.6V — 6 ns

¢ Slew enabled
e 1.71<Vpp 2.7V — 36 ns
¢ 2.7<Vpp <36V - 24 ns

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

2. The greater synchronous and asynchronous timing must be met.

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.

4. 75pF load
5. 15pF load

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 | 48 LQFP 48 QFN Unit Notes
Single-layer Regya Thermal 70 81 °C/W 1,2
(1s) resistance,
junction to
ambient (natural
convection)
Four-layer Reua Thermal 47 28 °C/W 1,3
(2s2p) resistance,
junction to
ambient (natural
convection)

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

Board type Symbol Description | 48 LQFP 48 QFN Unit Notes
Single-layer Reuma Thermal 58 66 °C/W 1,3
(1s) resistance,

junction to

ambient (200 ft./
min. air speed)

Four-layer Reyma Thermal 40 23 °C/W ,
(2s2p) resistance,
junction to

ambient (200 ft./
min. air speed)

— ReJs Thermal 24 11 °C/W 5
resistance,
junction to
board

— ReJc Thermal 18 14 °C/W 6
resistance,
junction to case

— Y Thermal 3 4 °C/W 7
characterization
parameter,
junction to
package top
outside center
(natural
convection)

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

2. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air) with the single layer board horizontal. For the LQFP, the board meets the
JESD51-3 specification. For the MAPBGA, the board meets the JESD51-9 specification.

3. Determined according to JEDEC Standard JESD51-6, Integrated Circuits Thermal Test Method Environmental
Conditions — Forced Convection (Moving Air) with the board horizontal.

5. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions —dJunction-to-Board. Board temperature is measured on the top surface of the board near the package.

6. 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.

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

6 Peripheral operating requirements and behaviors

6.1 Core modules
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Peripheral operating requirements and behaviors

Table 16. 32kHz oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
Cpara Parasitical capacitance of EXTAL32 and XTAL32 — 5 7 pF
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — \Y,

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTAL32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

6.3.3.2 32kHz oscillator frequency specifications
Table 17. 32kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo | Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
foc_extaizz | Externally provided input clock frequency — 32.768 — kHz 2
Vec_extal32 | Externally provided input clock amplitude 700 — VBaT mV 2,3

—_

Proper PC board layout procedures must be followed to achieve specifications.

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input. The
oscillator remains enabled and XTAL32 must be left unconnected.

3. The parameter specified is a peak-to-peak value and V|4 and V,,_ specifications do not apply. The voltage of the applied

clock must be within the range of Vgg to Vgar.

6.4 Memories and memory interfaces

6.4.1 Flash electrical specifications

This section describes the electrical characteristics of the flash memory module.

6.4.1.1 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 18. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvpgma | Longword Program high-voltage time — 7.5 18 us

thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbikazk | Erase Block high-voltage time for 32 KB — 52 452 ms 1
thversbikiogk | Erase Block high-voltage time for 128 KB — 52 452 ms 1

1. Maximum time based on expectations at cycling end-of-life.
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Peripheral operating requirements and behaviors

Table 23. 16-bit ADC operating conditions (continued)

conversions enabled,
subsequent conversion

time

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Crate ADC conversion | 16 bit modes 5
rate No ADC hardware 37.037 — 461.467 Ksps
averaging
Continuous

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.

DC pote

ntial difference.

This resistance is external to MCU. The analog source resistance should be kept as low as possible in order to achieve the

best results. The results in this datasheet were derived from a system which has <8 Q analog source resistance. The Rag/
Cas time constant should be kept to <1ns.

&
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To use the maximum ADC conversion clock frequency, the ADHSC bit should be set and the ADLPC bit should be clear.
For guidelines and examples of conversion rate calculation, download the ADC calculator tool: http://cache.freescale.com/

ADC SAR

[ ENGINE

Figure 10. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics
Table 24. 16-bit ADC characteristics (VrRern = Vopbas VRerL = Vssa)

Symbol

Description

Conditions’

Min.

Typ.2

Max.

Unit

Notes

Ipba_Abc

Supply current

0.215

1.7

mA

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

0.08

N _
\\ /
RN [~
RN /f

Nt /

0.01

CMP Hystereris (V)
o
R

o
3

0.1 0.4 0.7 1 1.3 1.6 1.9 2.2 25 2.8 3.1
Vinlevel (V)

Figure 13. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=0)
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Figure 14. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=1)
6.6.3 Voltage reference electrical specifications
Table 26. VREF full-range operating requirements
Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \'%
Ta Temperature -40 105 °C
CL 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.

Table 27. 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 \'
nominal Vppa and temperature=25C
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 27. VREF full-range operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output — factory trim 1.1584 — 1.2376 \Y
Vout Voltage reference output — user trim 1.193 — 1.197 \Y,
Vstep Voltage reference trim step — 0.5 — mV
Vidritt Temperature drift (Vmax -Vmin across the full — — 80 mV
temperature range)
Ihg Bandgap only current — — 80 A 1
lp Low-power buffer current — — 360 uA 1
Ihp High-power buffer current — — 1 mA 1
AV oap | Load regulation pVv 1,2
e current=+ 1.0 mA — 200 —
Tstup Buffer startup time — — 100 us
Vyarit 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 28. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes
Ta Temperature 0 50 °C
Table 29. VREF limited-range operating behaviors
Symbol | Description Min. Max. Unit Notes
Vout Voltage reference output with factory trim 1.173 1.225 \Y

6.7 Timers

See General switching specifications.

6.8 Communication interfaces
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Peripheral operating requirements and behaviors

6.8.1 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 30. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \'%
Frequency of operation — 25 MHz
DS1 DSPI_SCK output cycle time 2 x tgus — 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 ns
DS6 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 14 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns
1. The delay is programmable in SPIx_CTARNn[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].
DSPI_PCSn X X
: l DS3 l : :' DS2 'w :‘ DSI ’\‘ DS4 "
DSPI_SCK /—\_/_SS \ / \
1 DS8 | l
(CPOL=0) DST _p —p! !
‘: S " : DS6
DSPI_SOUT X First data X Last data X
Figure 15. DSPI classic SPI timing — master mode
Table 31. Slave mode DSPI timing (limited voltage range)
Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Frequency of operation 125 MHz
Table continues on the next page...
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DSPI_SOUT >—< | First data X Data ’\l\ X Last data D—

DS13 Y ! DS14 ”

DSPI_SIN >—< First data X Dalagl\ X Last data >7

Figure 18. DSPI classic SPI timing — slave mode

6.8.3 I2C switching specifications

See General switching specifications.

6.8.4 UART switching specifications

See General switching specifications.

6.8.5 [12S/SAIl Switching Specifications

This section provides the AC timing for the 12S/SAI module in master mode (clocks are
driven) and slave mode (clocks are input). All timing is given for noninverted serial clock
polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame sync (TCR4[FSP]
is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync have been
inverted, all the timing remains valid by inverting the bit clock signal (BCLK) and/or the
frame sync (FS) signal shown in the following figures.
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Peripheral operating requirements and behaviors

6.8.5.1 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 34. 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 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/12S_RX_BCLK to 12S_TX_FS/ — 15 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 — 15 ns
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I2S_RX_FS input setup before 25 — ns
12S_RX_BCLK
S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns
G Pt Py &
12S_MCLK (output)
% S3 >\
125_TX_BCLK/ / N w \ g\ /
125_RX_BCLK (output) -' S4 ) i |
:‘T’\ E 4: se
128_TX_FS/ / ! ) r\
I2S_RX_FS (output) l | |
A A ¢ : b1 4
12S_TX_FS/ Y PN T\
[2S_RX_FS (input) ‘ oSt h ‘ ‘ 1
12S_TXD e DG I N
h ISR (| EEESTIR 4

Figure 19. I12S/SAl timing — master modes
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Peripheral operating requirements and behaviors

Table 35. 12S/SAl slave mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

S11 12S_TX_BCLK/I12S_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/12S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid — 29 ns

S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid |0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 10 — ns

S18 12S_RXD hold after I2S_RX_BCLK 2 — ns

8§19 I2S_TX_FS input assertion to 12S_TXD output valid! |— 21 ns

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

P st1 .

:‘ S12 ': ,
128_TX_BCLK/ / s12 \ \ /4 ”\ /
12S_RX_BCLK (input) i * Pl

|‘ S15 ’\ l 1 S16
12S_TX_FS/ | ‘ ! \ ‘ T\
12S_RX_FS (output) ! 13 | S14 :

A e ¢ : R
l2S_TX_FS/ o ! ™
12S_RX_FS (input) —j/ « s DI ¢ H | AN

5P st W k S
12S_TXD < X I -

Figure 20. 12S/SAIl timing — slave modes

6.8.5.2 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.
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Dimensions

7 Dimensions

7.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

To find a package drawing, go to http://www.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
48-pin LQFP 98ASH00962A
48-pin QFN 98ARH99048A
8 Pinout

8.1 K10 Signal Multiplexing and Pin Assighments

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.

48 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LOFP
-QFN
1 | VDD VDD VDD
2 | VSS V88 VSS
3 | PTE16 ADCO_SE4a | ADCO_SE4a | PTE16 SPIO_PCSO | UART2_TX FTM_CLKINO FTMO_FLT3
4 | PTE17 ADCO_SE5a | ADCO_SE5a | PTE17 SPI0_SCK UART2.RX | FTM_CLKINt LPTMRO_ALT3
5 | PTE18 ADCO_SE6a | ADCO_SE6a | PTE18 SPI0_SOUT | UART2_CTS_b | 12C0_SDA
6 | PTE19 ADCO_SE7a | ADCO_SE7a | PTE19 SPI0_SIN UART2_RTS_b | 12C0_SCL
7 | ADCO_DPO | ADCO_DPO | ADCO_DPO
8 | ADCO_DMO | ADCO_DMO | ADCO_DMO
9 | VDDA VDDA VDDA
10 | VREFH VREFH VREFH
11| VREFL VREFL VREFL
12 | VSSA VSSA VSSA
18 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_INS/ | CMP1_IN5/ | CMP1_INa/
CMPO_IN5 CMPO_IN5 CMPO_IN5
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