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Ordering parts

1 Ordering parts

1.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable part

numbers for this device, go to www.freescale.com and perform a part number search for
the following device numbers: PK10 and MK10 .

2 Part identification

2.1 Description

Part numbers for the chip have fields that identify the specific part. You can use the
values of these fields to determine the specific part you have received.

2.2 Format
Part numbers for this device have the following format:

QK# AMFFFRTPPCCN

2.3 Fields

This table lists the possible values for each field in the part number (not all combinations
are valid):

Field Description Values

Q Qualification status ¢ M = Fully qualified, general market flow
¢ P = Prequalification

K## Kinetis family * K10

A Key attribute * D = Cortex-M4 w/ DSP
e F = Cortex-M4 w/ DSP and FPU

M Flash memory type * N = Program flash only
¢ X = Program flash and FlexMemory

Table continues on the next page...
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General
Table 5. Power mode transition operating behaviors
Symbol | Description Min. Max. Unit Notes
troR After a POR event, amount of time from the point Vpp — 300 us 1
reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.
¢ VLLS1 > RUN - 12 Hs
« VLLS2 > RUN - 74 us
« VLLS3 > RUN - 3 us
« LLS > RUN - 5.9 Hs
« VLPS - RUN - 58 us
« STOP > RUN - 5 hs
1. Normal boot (FTFL_OPT[LPBOOT]=1)
5.2.5 Power consumption operating behaviors
Table 6. Power consumption operating behaviors
Symbol | Description Min. Typ. Max. Unit Notes
Ippa Analog supply current — — See note mA 1
Ipb_run | Run mode current — all peripheral clocks 2
disabled, code executing from flash
. @18V — 37 63 mA
. @30V — 38 64 mA
Ipp_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
. @18V — 46 77 mA
© @3 — 47 63 mA
© @25°C — 58 79 mA
e @125°C
Ippo_warr | Wait mode high frequency current at 3.0 V —all — 20 — mA 2
peripheral clocks disabled
Ipp_wair | Wait mode reduced frequency current at 3.0 V — — 9 — mA 5
all peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.12 — mA 6
peripheral clocks disabled
Ipb_vipr | Very-low-power run mode current at 3.0 V — all — 1.71 — mA 7
peripheral clocks enabled
Table continues on the next page...
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipop_veat |Average current when CPU is not accessing RTC 10
registers
. @1.8V
* @-401025°C — 0.57 0.67 uA
© @70 — 0.90 12 uA
" @105°C — 2.4 35 bA
. @3.0V
* @-40t025°C — 0.67 0.94 uA
©@rrc — 1.0 1.4 bA
© @105°C — 27 3.9 bA

. The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See

each module's specification for its supply current.

100MHz core and system clock, 50MHz bus and FlexBus clock, and 25MHz flash clock . MCG configured for FEI mode.
All peripheral clocks disabled.

100MHz core and system clock, 50MHz bus and FlexBus clock, and 25MHz flash clock. MCG configured for FEI mode. All
peripheral clocks enabled.

Max values are measured with CPU executing DSP instructions.

25MHz core and system clock, 25MHz bus clock, and 12.5MHz FlexBus and flash clock. MCG configured for FEI mode.

4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
disabled. Code executing from flash.

4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
enabled but peripherals are not in active operation. Code executing from flash.

4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
disabled.

Data reflects devices with 128 KB of RAM. For devices with 64 KB of RAM, power consumption is reduced by 2 pA. For
devices with 32 KB of RAM, power consumption is reduced by 3 pA.

10. Includes 32kHz oscillator current and RTC operation.

5.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

* MCG in FBE mode for 50 MHz and lower frequencies. MCG in FEE mode at greater
than 50 MHz frequencies.

* No GPIOs toggled

* Code execution from flash with cache enabled

* For the ALLOFF curve, all peripheral clocks are disabled except FTFL

K10 Sub-Family Data Sheet, Rev. 2, 12/2012.
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Peripheral operating requirements and behaviors

Board type Symbol Description | 144 LQFP 144 Unit Notes
MAPBGA

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

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

— Wt Thermal 2 2 °C/W 4
characterization
parameter,
junction to
package top
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).

6 Peripheral operating requirements and behaviors

6.1 Core modules

6.1.1 Debug trace timing specifications
Table 12. 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 3 — ns
Th Data hold 2 — ns

K10 Sub-Family Data Sheet, Rev. 2, 12/2012.
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Peripheral operating requirements and behaviors

Table 15. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
toi lock  |Lock detector detection time — — 150 x 106 s 9
+1075(1/
fpII_ref)

oo

N

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

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
(Afgco_t) 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,
DMX®32 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 Freescale 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.

6.3.2 Oscillator electrical specifications

This section provides the electrical characteristics of the module.

6.

3.2.1 Oscillator DC electrical specifications
Table 16. Oscillator DC electrical specifications

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

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

6.3.2.2 Oscillator frequency specifications
Table 17. Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal or resonator frequency — low 32 — 40 kHz
frequency mode (MCG_C2[RANGE]=00)
fosc_ni_1 | Oscillator crystal or resonator frequency — high 3 — 8 MHz

frequency mode (low range)
(MCG_C2[RANGE]=01)

fosc_ni_2 |Oscillator crystal or resonator frequency — high 8 — 32 MHz
frequency mode (high range)
(MCG_C2[RANGE]=1x)

fec_extar  |INpPut clock frequency (external clock mode) — — 50 MHz 1,2
tac_extar |INput clock duty cycle (external clock mode) 40 50 60 %
test Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

low-power mode (HGO=0)
Crystal startup time — 32 kHz low-frequency, — 250 — ms
high-gain mode (HGO=1)
Crystal startup time — 8 MHz high-frequency — 0.6 — ms
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)
Crystal startup time — 8 MHz high-frequency — 1 — ms
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

—_

Other frequency limits may apply when external clock is being used as a reference for the FLL or PLL.

2. When transitioning from FBE to FEI mode, restrict the frequency of the input clock so that, when it is divided by FRDIV, it
remains within the limits of the DCO input clock frequency.

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

4. Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S register

being set.

NOTE
The 32 kHz oscillator works in low power mode by default and
cannot be moved into high power/gain mode.

6.3.3 32 kHz Oscillator Electrical Characteristics
This section describes the module electrical characteristics.

6.3.3.1 32 kHz oscillator DC electrical specifications
Table 18. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit
Vgar Supply voltage 1.71 — 3.6 Vv
Re Internal feedback resistor — 100 — MQ

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

6.4.1.4 Reliability specifications
Table 23. NVM reliability specifications
Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
thvmretp1ok | Data retention after up to 10 K cycles 5 50 years
tmretp1k | Data retention after up to 1 K cycles 20 100 years
Nnvmeyep | Cycling endurance 10K 50 K cycles 2
Data Flash
twmretdiok | Data retention after up to 10 K cycles 5 50 years
twmretdik | Data retention after up to 1 K cycles 20 100 years
Nnvmeyed | 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
Write endurance 3
Nnvmwree16 e EEPROM backup to FIexRAM ratio = 16 35K 175 K — writes
Nnvmwree128 e EEPROM backup to FlexRAM ratio = 128 315K 1.6 M — writes
Nnvmwree512 ¢ EEPROM backup to FlexRAM ratio = 512 1.27 M 6.4 M — writes
Nnvmwreedk e EEPROM backup to FlexRAM ratio = 4096 10M 50 M — writes
Nnymwree32k e EEPROM backup to FlexRAM ratio = 80 M 400 M — writes
32,768

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.

6.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexNVM 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 flash
memory module 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.

K10 Sub-Family Data Sheet, Rev. 2, 12/2012.
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Peripheral operating requirements and behaviors
While different partitions of the FlexNVM are available, the intention is that a single
choice for the FlexNVM 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 npymeycd

EEESPLIT x EEESIZE

where

* Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
« EEPROM — allocated FlexXNVM for each EEPROM subsystem based on DEPART;
entered with the Program Partition command
e EEESPLIT — FlexRAM split factor for subsystem; entered with the Program
Partition command
» EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
e Write_efficiency —
 0.25 for 8-bit writes to FlexXRAM
* 0.50 for 16-bit or 32-bit writes to FlexRAM
* Npymeyed — data flash cycling endurance (the following graph assumes 10,000
cycles)

K10 Sub-Family Data Sheet, Rev. 2, 12/2012.
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Peripheral operating requirements and behaviors

EZP_CK

EZP_CS

EZP_Q (output)

EZP_D (input)

Figure 10. EzPort Timing Diagram

6.4.3 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.

K10 Sub-Family Data Sheet, Rev. 2, 12/2012.
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Peripheral operating requirements and behaviors
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Figure 12. FlexBus write timing diagram

6.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.

6.6 Analog

K10 Sub-Family Data Sheet, Rev. 2, 12/2012.
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Peripheral operating requirements and behaviors

| =
Settin

—o—00

/ —-01
10

/ 11

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

Figure 17. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=1)

6.6.3 12-bit DAC electrical characteristics

6.6.3.1 12-bit DAC operating requirements
Table 32. 12-bit DAC operating requirements
Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \Y
Vpacr Reference voltage 1.13 3.6 \'% 1
Ta Temperature Operating temperature °C
range of the device
C. Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or the voltage output of the VREF module (VREF_OUT)
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC

K10 Sub-Family Data Sheet, Rev. 2, 12/2012.
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Peripheral operating requirements and behaviors

Table 44. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes (limited voltage
range) (continued)

Num. Characteristic Min. Max. Unit
S13 12S_TX_FS/I12S_RX_FS input setup before 45 — ns
12S_TX_BCLK/I12S_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 12S_TXD/I12S_TX_FS output valid ns
 Multiple SAI Synchronous mode o 21
¢ All other modes — 15
S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid |0 — ns
S17 12S_RXD setup before 12S_RX_BCLK 45 — ns
S18 12S_RXD hold after 2S_RX_BCLK 2 — ns
S19 I2S_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

p stl .

:‘ S12 ': N
128_TX_BCLK/ ‘I s12 \ \ b/ ”\ /
12S_RX_BCLK (input) i % Pl

1‘ S15 ’\ | 1 S16
12S_TX_FS/ / f H - N\
12S_RX_FS (output) ! Si3 ! S !

A e ! R
l2S_TX_FS/ o ! ™
12S_RX_FS (input) —j/ s s I | N

s sis ¥ 4 oo ¥
12S_TXD < X I -

Figure 26. 12S/SAIl timing — slave modes

6.8.7.2 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 45. 12S/SAlI master mode timing in Normal Run, Wait and Stop modes
(full voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \"

Table continues on the next page...
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Dimensions
Table 49. TSI electrical specifications (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Crer Internal reference capacitor — 1 — pF
VpeLta | Oscillator delta voltage — 500 — mV 2,5
IRerF Reference oscilllator current source base current . 5 3 A 2,6
* 2 pA setting (REFCHRG = 0)
¢ 32 pA setting (REFCHRG = 15) — 36 50
leLe Electrode oscil!ator current source base current . 5 3 A 2,7
* 2 pA setting (EXTCHRG = 0)
¢ 32 pA setting (EXTCHRG = 15) — 36 50
Pres5 Electrode capacitance measurement precision — 8.3333 38400 fF/count 8
Pres20 |Electrode capacitance measurement precision — 8.3333 38400 fF/count 9
Pres100 |Electrode capacitance measurement precision — 8.3333 38400 fF/count 10
MaxSens |Maximum sensitivity 0.008 1.46 — fF/count 11
Res Resolution — — 16 bits
Tconoo | Response time @ 20 pF 8 15 25 us 12
Itsi_ run | Current added in run mode — 55 — A
Itsi tp |Low power mode current adder — 1.3 25 A 13

S0 NoOR®ND =

The TSI module is functional with capacitance values outside this range. However, optimal performance is not guaranteed.
Fixed external capacitance of 20 pF.

REFCHRG = 2, EXTCHRG=0.

REFCHRG = 0, EXTCHRG = 10.

Vpp=3.0V.

The programmable current source value is generated by multiplying the SCANC[REFCHRG] value and the base current.
The programmable current source value is generated by multiplying the SCANC[EXTCHRG] value and the base current.
Measured with a 5 pF electrode, reference oscillator frequency of 10 MHz, PS = 128, NSCN = 8; lext = 16.

Measured with a 20 pF electrode, reference oscillator frequency of 10 MHz, PS = 128, NSCN = 2; lext = 16.

0. Measured with a 20 pF electrode, reference oscillator frequency of 10 MHz, PS = 16, NSCN = 3; lext = 16.
1

. Sensitivity defines the minimum capacitance change when a single count from the TSI module changes. Sensitivity
depends on the configuration used. The documented values are provided as examples calculated for a specific
configuration of operating conditions using the following equation: (Cyef * lext)/( lref * PS * NSCN)

The typical value is calculated with the following configuration:

lext = 6 A (EXTCHRG = 2), PS = 128, NSCN =2, |t = 16 pA (REFCHRG = 7), C,; = 1.0 pF
The minimum value is calculated with the following configuration:

lext = 2 A (EXTCHRG = 0), PS = 128, NSCN = 32, |t = 32 yA (REFCHRG = 15), C,¢ = 0.5 pF

The highest possible sensitivity is the minimum value because it represents the smallest possible capacitance that can be
measured by a single count.

12. Time to do one complete measurement of the electrode. Sensitivity resolution of 0.0133 pF, PS =0, NSCN =0, 1

electrode, EXTCHRG =7.

13. REFCHRG=0, EXTCHRG=4, PS=7, NSCN=0F, LPSCNITV=F, LPO is selected (1 kHz), and fixed external capacitance of

20 pF. Data is captured with an average of 7 periods window.

7 Dimensions
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Pinout
7.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

To find a package drawing, go to 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
144-pin LQFP 98ASS23177W
144-pin MAPBGA 98ASA00222D
8 Pinout

8.1 K10 Signal Multiplexing and Pin Assignments

The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is responsible
for selecting which ALT functionality is available on each pin.

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

— | L5 | RIC RTC_ RTC_

WAKEUP_B | WAKEUP_B | WAKEUP_B
— | M5 |NC NC NC
— | MO | NC NC NC
— | Bi0 | NC NC NC
— | C10 | NC NC NC
1 D3 | PTEO ADC1_SE4a | ADC1_SE4a | PTEQ SPH_PCSt | UARTI_TX | SDHCO_D1 [2C1_SDA RTC_CLKOUT
2 | D2 | PTEI ADC1_SE5a | ADC1_SE5a | PTEY/ SPI_SOUT | UARTI_RX | SDHC0_DO [2C1_SCL SPI1_SIN

LLWU_PO LLWU_PO
3 | D1 | PTEY ADC1_SE6a | ADC1_SE6a | PTEY/ SPH_SCK | UART1_CTS_ | SDHCO_DCLK

LLWU_P1 LLWU_P1 b
4 | E4 | PTES ADC1_SE7a | ADC1_SE7a | PTE3 SPH_SIN UART1_RTS_ | SDHCO_CMD SP_SOUT

b

5 E5 | VDD VDD VDD
6 F6 | VSS (B8 Vi8S
7 | E3 | PTE4 DISABLED PTE4/ SPH_PCSO | UART3_TX | SDHC0_D3

LLWU_P2 LLWU_P2
8 E2 | PTES DISABLED PTES SPH_PCS2 | UART3RX | SDHC0_D2
9 E1 | PTE6 DISABLED PTES SPH_PCS3 | UART3_CTS_ | [280_MCLK

b
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Pinout
144 | 144 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP | MAP
BGA
10 | F4 |PTE7 DISABLED PTE7 UART3_RTS_ | 1250_RXD0
b
11 F3 | PTES DISABLED PTES [250_.RXD1 | UART5_TX | 1280_RX_FS
12 | F2 | PTE9 DISABLED PTE9 [250_TXD1 | UART5_RX | 12S0_RX_
BCLK
13 | F1 | PTE0 DISABLED PTE10 UART5_CTS_ | 1250_TXDO
b
14 | G4 | PTEN DISABLED PTEN UART5_RTS_ | I250_TX_FS
b
15 | G3 | PTE12 DISABLED PTE12 1250_TX_
BCLK
16 | E6 | VDD VDD \VDD
17 | F7 [ VSS VSS VS
18 | Hi | PTE16 ADCO_SE4a | ADCO_SE4a | PTE16 SPIO_PCS0 | UART2_TX | FTM_CLKINO FTMO_FLT3
19 | H2 | PTE17 ADCO_SE5a | ADCO_SE5a | PTE17 SPI0_SCK UART2_RX | FTM_CLKIN1 LPTMRO_
ALT3
20 | Gt | PTE18 ADCO_SE6a | ADCO_SE6a | PTE18 SPI0_SOUT | UART2_CTS_ | 12C0_SDA
b
21 | G2 | PTE19 ADCO_SE7a | ADCO_SE7a | PTE19 SPI0_SIN UART2_RTS_ | 12C0_SCL
b
2 | H3 | VSS VSS VSS
23 | J1 | ADCO_DP1 | ADCO_DP1 | ADCO_DP1
24 | J2 | ADCODMi | ADCO_DMt | ADCO_DMI
25 | Ki | ADC1_DPt | ADC1_DP1 | ADC1_DP1
2 | K2 | ADC1_DM! | ADC1_DM1 | ADC1_DM{
21 | L1 | PGAODP/ | PGAODP/ | PGAO_DP/
ADCO_DPO/ | ADCO_DPO/ | ADCO_DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3
28 | L2 | PGAODM/ | PGAODM/ | PGAO_DM/
ADCO_DM0/ | ADCO_DMO/ | ADCO_DMo
ADC1_DM3 | ADC1_DM3 | ADC1_DM3
29 | M1 | PGATDP/ | PGATDP/ | PGA1_DP/
ADC1_DPO/ | ADC1_DPO/ | ADC1_DPO/
ADCO_DP3 | ADCO_DP3 | ADCO_DP3
30 | M2 | PGATDMW | PGA1DM/ | PGAI_DM/
ADC1_DM0/ | ADC1_DM0/ | ADC1_DMo/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3
31 | H5 | VDDA VDDA VDDA
2 | G5 | VREFH VREFH VREFH
33 | G6 | VREFL VREFL VREFL
34 | H6 | VSSA VSSA VSSA
3% | K3 | ADC1_SE16/ | ADC1_SE16/ | ADC1_SE16/
CMP2_IN2/ | CMP2_IN2/ | CMP2_IN2/
ADCO_SE22 | ADCO_SE22 | ADCO_SE22
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Pinout
144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | MAP
BGA
36 | J3 | ADCO_SE16/ | ADCO_SE16/ | ADCO_SE16/
CMP1_IN2/ | CMP1_IN2/ | CMP1_IN/
ADCO_SE21 | ADCO_SE21 | ADCO_SE21
37 | M3 | VREF_OUT/ | VREF OUT/ | VREF_OUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_IN&/
CMPO_INS | CMPO_INS/ | CMPO_IN&/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
38 | L3 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADCO_SE23 | ADCO_SE23
39 | L4 | DACI_OUT/ | DACI_OUT/ | DAC1_ouT/
CMPO_IN4/ | CMPO_IN4/ | CMPO_IN4/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADC1_SE23 | ADC1_SE23
40 | M7 | XTAL32 XTAL32 XTAL32
41 | M6 | EXTAL32 EXTAL3? EXTAL32
42 | L6 | VBAT VBAT VBAT
43 | — [ VDD VDD VDD
4 | — | VSS VSS VS
45 | M4 | PTE2 ADCO_SE17 | ADCO_SE17 | PTE24 CAN1_TX UART4_TX EWM_OUT_b
46 | K5 | PTE2S ADCO_SE18 | ADCO_SE18 | PTE25 CAN1_RX UART4_RX EWM_IN
47 | K4 | PTE26 DISABLED PTE26 UART4_CTS_ RTC_CLKOUT
b
48 | J4 | PTE27 DISABLED PTE27 UART4_RTS_
b
49 | H4 | PTE28 DISABLED PTE28
5 | J5 | PTAO JTAG_TCLK/ | TSI0_CH1 PTA0 UART0_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ bl SWD_CLK
EZP CLK UART0_COL_
b
51 J6 | PTA1 JTAG_TDI | TSI0_CH2 PTA UARTO_RX | FTM0_CHs JTAG_TDI EZP DI
EZP DI
5 | K6 | PTA2 JTAG_TDO/ | TSI0_CH3 PTA2 UARTO_TX | FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EZP DO
5 | K7 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS_ | FTM0_CHo JTAG_TMS/
SWD_DIO b SWD_DIO
5 | L7 | PTA4 NMI_b/ TS10_CH5 PTA4 FTMO_CH{ NMIb EZP_CS.b
LLWU_P3 EZP_CS.b LLWU_P3
5% | M8 | PTAS DISABLED PTAS FTM0_CH2 CMP2_OUT | 1280_TX_ JTAG_TRST_
BCLK b
5% | E7 | VDD \VDD VDD
5 | G7 | VSS VSS VSS
5 | J7 | PTAG DISABLED PTAG FTM0_CH3 TRACE_
CLKouT
5 | J8 | PTA7 ADC0_SE10 | ADCO_SE10 | PTA7 FTMO0_CH4 TRACE_D3
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Pinout
144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | MAP
BGA
86 | G9 | PTBS ADC1_SE11 | ADC1_SEi11 | PTB FTM2_FLT0
87 | F12 | PTB6 ADC1_SE12 | ADC1_SE12 | PTB6 FB_AD23
88 | Fi1 | PTB7 ADC1_SE13 | ADC1_SE13 | PTB7 FB_AD22
89 | F10 | PTBS DISABLED PTB8 UART3_RTS_ FB_AD21
b
9 | F9 | PTBY DISABLED PTBY SPI1_PCS1 | UART3_CTS_ FB_AD20
b
91 | E12 | PTB10 ADC1_SE14 | ADC1_SE14 | PTB10 SPIH_PCSO | UART3_RX FB_AD19 FTMO_FLT
9 | Ei1 | PTBH ADC1_SE15 | ADG1_SE15 | PTBi1 SPI1_SCK UART3_TX FB_AD18 FTMO_FLT2
93 | H7 | VSS VSS VSS
94 | F5 | VDD VDD VDD
95 | E10 | PTB16 TS10_CHY TS10_CH9 PTB16 SPIH_SOUT | UARTO_RX FB_AD17 EWM_IN
9% | E9 | PTBI7 TSI0_CH10 | TSIO_CH10 | PTB17 SPI_SIN UARTO_TX FB_AD16 EWM_OUT_b
97 | Di2 | PTB18 TSI0_CH11 | TSIO_CHI1 | PTB18 CANO_TX FTM2_CHO | 1250_TX_ FB_AD15 FTM2_QD_
BCLK PHA
98 | Di1 | PTB19 TSI0_CH12 | TSI0_CH12 | PTB19 CANO_RX FTM2_CH1 | 1280_TX_FS | FB_OE.b FTM2_QD_
PHB
99 | D10 | PTB20 DISABLED PTB20 SPI2_PCSO FB_AD3{ CMPO_OUT
100 | D9 | PTB21 DISABLED PTB21 SPI2_SCK FB_AD30 CMP1_OUT
101 | C12 | PTB22 DISABLED PTB22 SPI2_SOUT FB_AD29 CMP2_OUT
102 | C11 | PTB2 DISABLED PTB23 SPI2_SIN SPI0_PCS5 FB_AD28
103 | B12 | PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO SPI0_PCS4 | PDBO_EXTRG FB_AD14 1250_TXD1
TSI0_CH13 | TSI0_CH13
104 | Bi1 | PTCY/ ADCO_SE15/ | ADCO_SE15/ | PTC1/ SPI0O_PCS3 | UART1_RTS_ | FTM0_CH0O | FB_AD13 [250_TXDO
LLWU_Pé TSI0_CH14 | TSI0_CH14 | LLWU_P6 b
105 | A12 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UARTY_CTS_ | FTMO_CH1 | FB_AD12 1280_TX_FS
CMP1_INO/ | CMP1_INO/ b
TSI0_CH15 | TSI0_CH15
106 | At1 | PTCY CMP1_IN1 CMP1_IN1 PTCY SPI0_PCST | UARTI_RX | FTMO_CH2 | CLKOUT 1250_TX_
LLWU_P7 LLWU_P7 BCLK
107 | H8 | VSS VSS VSS
108 | — | VDD VDD VDD
109 | A9 | PTC4 DISABLED PTC4/ SPIO_PCSO | UART1_TX | FTMO_CH3 | FB_AD11 CMP1_OUT
LLWU_P8 LLWU_P8
110 | D8 | PTCA/ DISABLED PTCS/ SPI0_SCK LPTMRO_ 1250_RXD0 | FB_AD10 CMPO_OUT
LLWU_P9 LLWU_P9 ALT2
11| C8 | PTC6/ CMPO_INO CMPO_INO PTCH/ SPI0_SOUT | PDBO_EXTRG | I2S0_RX_ FB_AD9 1250_MCLK
LLWU_P10 LLWU_P10 BOLK
12| B8 | PTC7 CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN 1250_RX_FS | FB_AD8
113 | A8 | PTC8 ADC1_SE4b/ | ADC1_SEdb/ | PTC8 [250_MCLK | FB_AD7
CMPO_IN2 CMPO_IN2
114 | D7 | PTCY ADC1_SESh/ | ADG1_SE5b/ | PTCY 1250_RX_ FB_AD6 FTM2_FLTO
CMPO_IN3 CMPO_IN3 BCLK
115 | C7 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 12C1_SCL 12S0_RX_FS | FB_AD5
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Pinout
144 | 144 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP | MAP
BGA
16 | B7 | PTCH/ ADC1_SE7b | ADC1_SE7b | PTC11/ 12C1_SDA [250_RXD1 | FB_RW_b
LLWU_P11 LLWU_P11
17 | A7 | PTC12 DISABLED PTC12 UART4_RTS_ FB_AD27
b
18 | D6 | PTC13 DISABLED PTC13 UART4_CTS_ FB_AD26
b
19 | C6 | PTC14 DISABLED PTC14 UART4_RX FB_AD25
120 | B6 | PTCi5 DISABLED PTC15 UART4_TX FB_AD24
1] = | VSS VSS VSS
12| — | VDD VDD \VDD
123 | A6 | PTC16 DISABLED PTC16 CAN1_RX UART3_RX FB_CS5_b/
FB_TSIZI/
FB_BE23 16_
b
124 | D5 | PTC17 DISABLED PTC17 CAN_TX UART3_TX FB_CS4_b/
FB_TSIZO/
FB_BE31_24_
b
125 | C5 | PTC18 DISABLED PTC18 UART3_RTS_ FB_TBST b/
b FB_CS2._b/
FB_BE15.8.b
126 | B5 | PTC19 DISABLED PTC19 UART3_CTS_ FB.CS3 b/ | FB.TAb
b FB_BE7 0_b
127 | A5 | PTDO/ DISABLED PTDO/ SPI0_PCSO | UART2_RTS_ FB_ALE/
LLWU_P12 LLWU_P12 b FB_CS1_b/
FB_TS b
128 | D4 | PTD! ADCO_SESh | ADCO_SEsb | PTD1 SPI0_SCK UART2_CTS_ FB_CS0_b
b
129 | C4 | PTDY DISABLED PTD2 SPI0_SOUT | UART2_RX FB_AD4
LLWU_P13 LLWU_P13
130 | B4 | PTD3 DISABLED PTD3 SPI0_SIN UART2_TX FB_AD3
131 | A4 | PTDY DISABLED PTD4/ SPI0_PCS1 | UARTO_RTS_ | FTMO_CH4 | FB_AD2 EWM_IN
LLWU_P14 LLWU_P14 b
132 | A3 | PTD5 ADCO_SEBb | ADCO_SE6b | PTD5 SPI0_PCS2 | UARTO_CTS_ | FTMO_CH5 | FB_ADT EWM_OUT b
bl
UART0_COL_
b
133 | A2 | PTDE/ ADCO_SE7b | ADCO_SE7b | PTDB/ SPIO_PCS3 | UARTO_RX | FTM0_CH6 | FB_ADO FTMO_FLTO
LLWU_P15 LLWU_P15
134 | M0 | VSS VSS VS
13 | F8 | VDD VDD VDD
136 | A1 | PTD7 DISABLED PTD7 CMT_IRO UARTO_TX | FTMO_CH7 FTMO_FLT1
137 | C9 | PTD8 DISABLED PTD8 1200_SCL UART5_RX FB_A16
138 | B9 | PTD9 DISABLED PTD9 12C0_SDA UART5_TX FB_A17
139 | B3 | PTD10 DISABLED PTD10 UART5_RTS_ FB_A18
b
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Figure 31. K10 144 LQFP Pinout Diagram
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