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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

VREGIN USB regulator input -0.3 6.0 \
VgaT RTC battery supply voltage -0.3 3.8 \Y

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.

Low High
VIH
Input Signal Midpoint1 ;
_ Vi o
Fall Time —> —> Rise Time

The midpointis Vi + (Viu - Vi) / 2

Figure 2. Input signal measurement reference

2.2 Nonswitching electrical specifications
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General

Table 6. Power consumption operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
e @ 70°C — 114.9 196.49 A
e @ 105°C

Ipp_viLss |Very low-leakage stop mode 3 current at 3.0 V

¢ @ —4010 25°C — 4.4 5.54 HA
. @70°C — 21 36.46 HA
. @105°C — 90.2 150.17 HA

Ipp_viLse |Very low-leakage stop mode 2 current at 3.0 V

« @ -4010 25°C — 2.1 2.34 HA
« @70°C — 6.84 10.36 HA
+ @ 105°C — 29.4 46.74 HA

Ipp_viLst |Very low-leakage stop mode 1 current at 3.0 V

e @ -40t025°C — 0.817 0.86 HA
. @70°C — 3.97 5.77 pA
. @ 105°C — 21.3 33.99 HA

Ipp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled

. @ 40 to 25°C — 0.52 0.62 HA
. @ 70°C — 3.67 5.7 MA
. @ 105°C — 21.20 34.9 pHA
Ipp_viLso |Very low-leakage stop mode O current at 3.0 V
with POR detect circuit disabled
. @ 40 to 25°C — 0.339 0.412 HA
. @ 70°C — 3.36 4.2 pA
. @ 105°C — 20.3 29.9 pA
Iop_veaT |Average current with RTC and 32 kHz disabled
e @18V
* @-401025°C — 0.16 0.19 uA
T erc — 0.55 0.72 uA
" @105°C = 25 3.68 bA
e @30V
e @ —40 to 25°C — 0.18 0.21 A
. @70°C — 0.66 0.86 HA
. @105°C — 2.92 4.30 A
Ipp_veaT |Average current when CPU is not accessing 10
RTC registers
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General

Run Mode Current Consumption vs Core Frequency

Temp (C)=25, Vpp=3.6V, CACHE=ENABLE, Code Residence=Flash
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=
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Clk Ratio
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1-1-1 1-1-1 1-1-1 1-1-1 "1-1-1 "1-1-1 1-1-2 1-2-3 "1-2-4 "1-2-5 Flaxbus-Flash
1 2 4 6.25 12.5 25 50 75 100 120 | Core Freq (MHz)
Figure 3. Run mode supply current vs. core frequency
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Peripheral operating requirements and behaviors

Table 13. Thermal attributes

Board type Symbol Description 144 LQFP 144 MAPBGA Unit Notes

outside center
(natural
convection)

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions —Natural Convection (Still Air), or EIA/JJEDEC Standard JESD51-6, Integrated Circuit Thermal Test
Method Environmental Conditions — Forced Convection (Moving Air).

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

3. 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.

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

3 Peripheral operating requirements and behaviors

3.1 Core modules

3.1.1 Debug trace timing specifications
Table 14. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent 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 15 — ns

Th Data hold 1 — ns
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Peripheral operating requirements and behaviors

Table 15. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
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 16. 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 2.9 — 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
@) >
4—.—N—.—:‘
TCLK (input)
—» ¢+ J

Figure 7. Test clock input timing
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Peripheral operating requirements and behaviors

Table 17. MCG specifications (continued)
Symbol | Description Min. Typ. Max. Unit Notes
* fueo =48 MHz — 1350 — ps
* fyeo = 120 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Dyni Lock exit frequency tolerance +4.47 — +5.97 Y%
toi_lock | LOCk detector detection time — — 150 x 106 S 10
+ 1075(1/
fpII_ref)

P

o

©

10.

3.3.2

. This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock

mode).

2V <=VDD<=3.6 V.

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=0.

The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency
deviation (Afqe, 1) Over voltage and temperature should be considered.

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=1.

The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX32 bit is changed, DRS bits are changed, or changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE,
FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already running.
Excludes any oscillator currents that are also consuming power while PLL is in operation.

This specification was obtained using a NXP developed PCB. PLL jitter is dependent on the noise characteristics of
each PCB and results will vary.

This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL
disabled (BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this
specification assumes it is already running.

IRC48M specifications
Table 18. IRC48M specifications

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

Vbp

Supply voltage

1.71

Vv

IpDagm

Supply current

400

A

firc48m

Internal reference frequency

48

MHz

Afirc48m70l7lv

Open loop total deviation of IRC48M frequency at
low voltage (VDD=1.71V-1.89V) over full
temperature
* Regulator disable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=0)
* Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

o/°firc48m

Afirc48m_o|_hv

Open loop total deviation of IRC48M frequency at
high voltage (VDD=1.89V-3.6V) over full
temperature
* Regulator enable
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)

Yofircasm

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

Table 18. IRC48M specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Afircasm_ol_nv | Open loop total deviation of IRC48M frequency at 1
high voltage (VDD=1.89V-3.6V) over 0 to 85 °C . o/
* Regulator enable 05 +1.0 Fofircagm
(USB_CLK_RECOVER_IRC_EN[REG_EN]=1)
Afircasm o |Closed loop total deviation of IRC48M frequency — — +0.1 Yofhost 2
over voltage and temperature
Jeye_ircasm | Period Jitter (RMS) — 35 150 ps
tircasmst | Startup time — 2 3 us 3

1. The maximum value represents characterized results equivalent to the mean plus or minus three times the standard
deviation (mean + 3 sigma)

2. Closed loop operation of the IRC48M is only feasible for USB device operation; it is not usable for USB host operation. It
is enabled by configuring for USB Device, selecting IRC48M as USB clock source, and enabling the clock recover
function (USB_CLK_RECOVER_IRC_CTRL[CLOCK_RECOVER_EN]=1, USB_CLK_RECOVER_IRC_EN[IRC_EN]=1).

3. IRC48M startup time is defined as the time between clock enablement and clock availability for system use. Enable the
clock by setting USB_CLK_RECOVER_IRC_EN[IRC_EN]=1.

3.3.3 Oscillator electrical specifications

3.3.3.1 Oscillator DC electrical specifications
Table 19. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vbp Supply voltage 1.71 — 3.6 \
lobosc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
e 4 MHz — 200 — HA
¢ 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
* 24 MHz — 1.2 — mA
e 32 MHz — 1.5 — mA
Ibbosc | Supply current — high-gain mode (HGO=1) 1
e 32 kHz — 25 — pA
e 4 MHz — 400 — HA
* 8 MHz (RANGE=01) — 500 — pA
* 16 MHz — 25 — mA
* 24 MHz — 3 — mA
* 32 MHz — 4 — mA

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

Table 19. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Cy EXTAL load capacitance — — — 2,3
Cy XTAL load capacitance — — — 2,3
Re Feedback resistor — low-frequency, low-power — — — MQ 2,4
mode (HGO=0)
Feedback resistor — low-frequency, high-gain — 10 — MQ
mode (HGO=1)
Feedback resistor — high-frequency, low-power — — — MQ
mode (HGO=0)
Feedback resistor — high-frequency, high-gain — 1 — MQ
mode (HGO=1)

Rs Series resistor — low-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — low-frequency, high-gain — 200 — kQ
mode (HGO=1)
Series resistor — high-frequency, low-power — — — kQ

mode (HGO=0)

Series resistor — high-frequency, high-gain
mode (HGO=1)

Vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — low-frequency, low-power mode
(HGO=0)

Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y
mode) — low-frequency, high-gain mode
(HGO=1)

Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — high-frequency, low-power mode
(HGO=0)

Peak-to-peak amplitude of oscillation (oscillator — Vop — \Y
mode) — high-frequency, high-gain mode
(HGO=1)

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation

Cy and C, can be provided by using either integrated capacitors or external components.

When low-power mode is selected, R is integrated and must not be attached externally.

The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to
any other device.

oMb~
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Peripheral operating requirements and behaviors

Table 21. 32kHz oscillator DC electrical specifications (continued)

Symbol Description Min. Typ. Max. Unit
Cpara Parasitical capacitance of EXTAL32 and — 5 7 pF
XTAL32
V,Dp1 Peak-to-peak amplitude of oscillation — 0.6 — \

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTALS32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

3.3.4.2 32 kHz oscillator frequency specifications
Table 22. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosclo | Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
foc_extais2 | Externally provided input clock frequency — 32.768 — kHz 2
Vec_extaizz | Externally provided input clock amplitude 700 — VeaT 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 VgaT.

—_

3.4 Memories and memory interfaces

3.4.1 Flash (FTFE) electrical specifications

This section describes the electrical characteristics of the FTFE module.

3.4.1.1 Flash timing specifications — program and erase

The following specifications represent the amount of time the internal charge pumps
are active and do not include command overhead.

Table 23. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvogme | Program Phrase high-voltage time — 7.5 18 ps

thversser | Erase Flash Sector high-voltage time — 13 113 ms 1
thversbiks12k | Erase Flash Block high-voltage time for 512 KB — 416 3616 ms 1
Kinetis K63F Sub-Family Data Sheet, Rev. 7, 10/2016 31
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Peripheral operating requirements and behaviors

Write Timing Parameters
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Figure 13. 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 NXP sales representative.
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Peripheral operating requirements and behaviors

3.6 Analog

3.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 30 and Table 31 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.
3.6.1.1 16-bit ADC operating conditions
Table 30. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa |Supply voltage |Absolute 1.71 — 3.6 \
AVppa Supply voltage Delta to Vpp (Vpbp — Vppa) -100 0 +100 mV
AVgsp |Ground voltage |Delta to Vgg (Vss— Vssa) -100 0 +100 mV
VREFH ADC reference 1.13 VDDA VDDA V
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y
voltage low
Vapin | Input voltage VRerL — VREFH \%
CADIN Input ¢ 16-bit mode — 8 10 pF
capacitance « 8-bit/ 10-bit / 12-bit — 4 5
modes
Rapin | Input series — 2 5 kQ
resistance
Ras Analog source 13-bit / 12-bit modes 3
resistance
(external) fADCK <4 MHz — — 5 kQ
fapck  |ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
fanck |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
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 30. 16-bit ADC operating conditions (continued)

Continuous conversions
enabled, subsequent
conversion time

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

1. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz, unless otherwise stated. Typical values are for

reference only, and are not tested in production.
2. DC potential difference.

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

Ras/Cas time constant should be kept to < 1 ns.

4. To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.
5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

VAs

3.6.1.2 16-bit ADC electrical characteristics

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Tpaa LT > SIMPLIFIED
ZAS | leakage | | CHANNEL SELECT
< - | due to | CIRCUIT
| input ) - = = = =
RAs | |protecti0n | | | T/A\B\'/N_O/ |
AN | — —— e
| VaoiN ! I | | |
— B |
Cas | | N : | I |
| ||
I | ! ! - !
= = | = I = = I | I
<= b= === - | RADIN '
X M0 0 |
INPUT PIN I |
| RADIN
X |
INPUT PIN | '
| RADIN |
|E | Ao o4
INPUTPN @ — — - — =~

Figure 14. ADC input impedance equivalency diagram

ADC SAR

[ ENGINE
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Peripheral operating requirements and behaviors
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Figure 18. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.3 12-bit DAC electrical characteristics

3.6.3.1 12-bit DAC operating requirements
Table 33. 12-bit DAC operating requirements

Symbol | Desciption Min. Max. Unit Notes
Vbpa Supply voltage 1.71 3.6 Vv
Vpacr Reference voltage 1.13 3.6 \Y 1
CL Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or VRepn-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.
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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 19. Typical INL error vs. digital code

46 Kinetis K63F Sub-Family Data Sheet, Rev. 7, 10/2016

NXP Semiconductors



Peripheral operating requirements and behaviors

3.8.6 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 44. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — 30 MHz
DSH1 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
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 N X
‘l DS3 l: :' DS2 ': :' DS ':' DS4 "
DSPI_SCK / \ / Sm
., DS8 | )
(CPOL=0) DST _p4—p! !
> G
DSPI_SIN 'First data - Deta ‘ Last data
K ) (st dela_-i—— g -—astdea )
«—> ', DS6
DSPI_SOUT X First data )(3 Data X Last data X

Figure 24. DSPI classic SPI timing — master mode
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52 4—
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12S_BCLK (output)

12S_FS (output)

12S_FS (input) < ‘ i
<_37—” %SS Fﬁ . 3
12S_TXD < X Il
Figure 30. I?S timing — master mode
Table 52. I2S slave mode timing
Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \"
S11 I12S_BCLK cycle time (input) 80 — ns
S12 12S_BCLK pulse width high/low (input) 45% 55% MCLK period
S13 I12S_FS input setup before 12S_BCLK 5 — ns
S14 12S_FS input hold after 12S_BCLK 2 — ns
S15 12S_BCLK to I12S_TXD/I12S_FS output valid — 19.5 ns
S16 12S_BCLK to 12S_TXD/I2S_FS output invalid 0 — ns
S17 12S_RXD setup before 12S_BCLK 5 — ns
S18 12S_RXD hold after 12S_BCLK 2 — ns
S19 I12S_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

60
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Figure 34. 12S/SAl timing — master modes
Table 56. 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/I2S_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/I12S_RX_FS input hold after 11 — 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 12S_RX_BCLK 11 — 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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Pinout

144 | 144 | PinName | Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALTG ALT? EzPort
LQFP | MAP
BGA
47 | — | PTE26 DISABLED PTE26 ENET_1588_ | UART4_ RTC_ USB_CLKIN
CLKIN CTS b CLkout
48 | — | PTEZ DISABLED PTE27 UART4_
RTSb
49 | — |PTE28 DISABLED PTE28
5 | J5 | PTAO JTAG_TCLK/ PTAO UARTO_ | FTMO_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ CTS b SWD_CLK
EZP_CLK UARTO_
COLb
51 | J6 | PTAf JTAG_TDV PTA1 UARTO_RX | FTM0_CHB JTAG_TDI | EZP_DI
EZP_DI
5 | K6 |PTA2 JTAG_TDO/ PTA2 UARTO_TX | FTMO_CH? JTAG_TDO/ | EZP_DO
TRACE_ TRACE_
Swor Swo
EZP_DO
53 | K7 |PTA3 JTAG_TMS/ PTAS UARTO_ | FTMO_CHO JTAG_TMS/
SWD_DIO RTSb SWD_DIO
5 | L7 | PTAY NMI_b/ PTA4/ FTMO_CH1 NMI_b EZP_CS b
LLWU_P3 | EZPCSD LLWU_P3
55 | M8 | PTAS DISABLED PTAS USB_CLKIN | FTM0_CH2 | RMIl0_ CMP2_QUT | 1280_TX_ | JTAG_
RXER/ BCLK TRST b
MII0_RXER
5 | E7 | VDD V0D VDD
57 | G7 | VSS VS VS
5 | J7 | PTA DISABLED PTAG FTM0_CH3 TRACE_
CLKouT
5 | J8 |PTA7 ADCO_SE10 | ADCO_SE10 | PTA7 FTM0_CH4 TRACE_D3
60 | K8 |PTAS ADCO_SE11 | ADCO_SE!1 | PTA8 FTM1_CHO FTM1_QD_ | TRACE_D2
PHA
61 | L8 |PTA DISABLED PTA9 FTM1_CH! | MII0_RXD3 FTM1_QD_ | TRACE_D1
PHB
62 | M9 | PTA10 DISABLED PTA10 FTM2_CHO | MIlo_RXD2 FTM2_QD_ | TRACE_DO
PHA
63 | L9 | PTAtf DISABLED PTA11 FTM2_CH1 | MII0_RXCLK | 12C2_SDA | FTM2_QD_
PHB
64 | K9 | PTA12 CMP2_INO | CMP2_INO | PTA12 CANO_TX | FTM1_CHO | RMII0_ [2C2_SCL | 1280_TXDO | FTM1_QD_
RXD1/ PHA
MII0_RXD1
85 | J9 | PTA1Y CMP2_INT | CMP2_INT | PTA1Y/ CANORX | FTM1_CH1 | RMII0_ [2C2_SDA | 1280_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 RXDO/ PHB
MII0_RXDo
66 | L10 | PTA14 DISABLED PTA14 SPIO_PCSO | UARTO_TX | RMIIO_CRS_ | 12C2_SCL | I2S0_RX_ | 1250_TXD!
v/ BCLK
MII0_RXDV
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Pinout

144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
LQFP| MAP
BGA
94 | F5 | VDD VDD VDD
95 | E10 | PTB16 DISABLED PTB16 SPI1_SOUT | UARTO_RX | FTM_CLKINO| FB_AD17 | EWM_IN
9 | E9 | PTB17 DISABLED PTB17 SPI_SIN | UARTO_TX | FTM_CLKIN1| FB_AD16 | EWM_OUT_
b
97 | D12 | PTB18 DISABLED PTB18 CANO_TX | FTM2_CHO | 12S0_TX_ | FB_AD15 | FTM2_QD_
BCLK PHA
98 | Di1 | PTB19 DISABLED PTB19 CANO_RX | FTM2_CH1 | 12S0_TX_FS | FB.OEb | FTM2_.QD_
PHB
99 | D10 | PTB20 DISABLED PTB20 SPI2_PCS0 FB_AD31 CMP0_OUT
100 | D9 | PTB21 DISABLED PTB21 SPI2_SCK FB_AD30 | CMP1_OUT
101 | Ci2 | PTB22 DISABLED PTB22 SPI2_SOUT FB_AD29 | CMP2_OUT
102 | C11 | PTB23 DISABLED PTB23 SPI2_SIN | SPI0_PCS5 FB_AD28
103 | B12 | PTCO ADCO_SE14 | ADCO_SE14 | PTCO SPI0_PCS4 | PDBO_ USB_SOF_ | FB_AD14 | 1250_TXD1
EXTRG out
104 | Bi1 | PTCH/ ADCO_SE15 | ADC0_SE15 | PTC1/ SPI0_PCS3 | UART1_ FTMO_CHO | FB_AD13 | 1250_TXDO
LLWU_P6 LLWU_P6 RTS b
105 | A2 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UART1_ FTMO_CH1 | FB_AD12 | I2S0_TX_FS
CMP1_INO | CMP1_INO CTS.b
106 | At1 | PTCY CMP1_INt | CMP1_INT | PTCY/ SPI0O_PCS1 | UARTI_RX | FTM0_CH2 | CLKOUT [280_TX_
LLWU_P7 LLWU_P7 BCLK
107 | H8 | VSS VSS VSS
108 | — [ VDD VDD VDD
109 | A9 | PTC4/ DISABLED PTC4/ SPIO_PCSO | UART1_TX | FTM0_CH3 | FB_AD CMP1_OUT
LLWU_P8 LLWU_P8
110 | D8 | PTCS/ DISABLED PTCs/ SPIO_SCK | LPTMRO_ | 12S0_RXD0 | FB_AD10 | CMPO_OUT | FTM0_CH2
LLWU_P9 LLWU_P9 ALT2
111 | C8 | PTCO/ CMPO_INO | CMPO_IN0 | PTC6/ SPI0_SOUT | PDBO_ [250_RX_ | FB_AD9 [250_MCLK
LLWU_P10 LLWU_P10 EXTRG BCLK
112 | B8 | PTC7 CMPO_IN1 | CMPO_INT | PTC7 SPIO_SIN | USB_SOF_ | 12S0_RX_FS | FB_AD8
out
113 | A8 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 FTM3_CH4 | I12S0_MCLK | FB_AD7
CMPO_IN2 | CMPO_IN2
114 | D7 | PTCY ADC1_SESb/ | ADC1_SES5b/ | PTCY FTM3_CH5 | I250_.RX_ | FB_AD6 FTM2_FLTO
CMPO_IN3 | CMPO_IN3 BCLK
115 | C7 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 [2C1_.SCL | FTM3_CH6 | 12S0_RX_FS | FB_AD5
116 | B7 | PTCi1/ ADC1_SE7b | ADC1_SE7b | PTC11/ [2C1_SDA | FTM3_CH7 | 1280_RXD1 | FB_RW b
LLWU_P11 LLWU_P11
117 | A7 | PTC12 DISABLED PTC12 UART4_ FB_AD27 | FTM3_FLTO
RTS b
118 | D6 | PTC13 DISABLED PTC13 UART4_ FB_AD26
CTS.b
119 | C6 | PTC14 DISABLED PTC14 UART4_RX FB_AD25
120 | B6 | PTCI5 DISABLED PTC15 UART4_TX FB_AD24
21 | — | VSS VSS VSS
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Pinout

144 | 144 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP| MAP

BGA
144 | C1 | PTD15 DISABLED PTD15 SPI2_PCS1 SDHC0_D7 FB_A23

5.2 Unused analog interfaces
Table 57. Unused analog interfaces

Module name

Pins

Recommendation if unused

ADC

ADCO_DP1, ADCO_DM1, ADC1_DP1,
ADC1_DM1, ADCO_DP0/ADC1_DP3,
ADCO_DMO0/ADC1_DM3, ADC1_DP0/
ADCO0_DP3, ADC1_DMO0/ADCO_DMS3,
ADC1_SE16/ADCO_SE22,
ADCO_SE16/ADCO_SE21,
ADC1_SE18

Ground

DAC!

DACO_OUT, DAC1_0OUT

Float

USB

VREGIN, USB0O_GND, VOUT33?

Connect VREGIN and VOUT33
together and tie to ground through a 10
kQ resistor. Do not tie directly to
ground, as this causes a latch-up risk.

USB0_DM, USBO_DP

Float

1. Unused DAC signals do not apply to all parts. See the Pinout section for details.
2. USBO0_VBUS and USBO0_GND are board level signals

5.3 K63 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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