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Ordering Information

Part Number Memory Maximum number of NO's
Flash (KB) SRAM (KB)
MKL14Z32VFM4 32 4 28
MKL14Z64VFM4 64 8 28
MKL14Z32VFT4 32 4 40
MKL14Z64VFT4 64 8 40
MKL14Z32VLH4 32 4 54
MKL14Z64VLH4 64 8 54
MKL14Z32VLK4 32 4 70
MKL14Z64VLK4 64 8 70
Related Resources
Type Description Resource

Selector Guide

The Freescale Solution Advisor is a web-based tool that features
interactive application wizards and a dynamic product selector.

Solution Advisor

Product Brief

The Product Brief contains concise overview/summary information to
enable quick evaluation of a device for design suitability.

KL1 Family Product Brief

Reference The Reference Manual contains a comprehensive description of the |KL14P80M48SFORM!?

Manual structure and function (operation) of a device.

Data Sheet The Data Sheet includes electrical characteristics and signal KL14P80M48SFO0'
connections.

Chip Errata The chip mask set Errata provides additional or corrective KINETIS_L_xN97F2
information for a particular device mask set.

Package Package dimensions are provided in package drawings. QFN 32-pin: 98ASA00473D'

drawing

QFN 48-pin: 98ASA00466D'
LQFP 64-pin: 98ASS23234W!
LQFP 80-pin: 98ASS23174W1

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.
2. To find the associated resource, go to http://www.freescale.com and perform a search using this term with the “x”
replaced by the revision of the device you are using.

Figure 1 shows the functional modules in the chip.

2

Kinetis KL14 Sub-Family, Rev5 08/2014.

Freescale Semiconductor, Inc.



http://www.freescale.com/webapp/sps/site/homepage.jsp?nodeId=01624698C9
http://www.freescale.com
http://www.freescale.com

g |

Table of Contents

1 RAtiNGS....coiiic 5 3.6 ANAIOG......coiiiiiiii 26
1.1 Thermal handling ratings............cccooiiiiiiiiiiiice 5 3.6.1 ADC electrical specifications.............ccccccceeenen. 26
1.2 Moisture handling ratings...........ccccceviiiniiiiiiiicis 5 3.6.2 CMP and 6-bit DAC electrical specifications....... 29
1.3 ESD handling ratings..........cccccoeviiiiiiiiiiiciicecccece 5 3.7 TIMErS. .o 31
1.4 Voltage and current operating ratings............cccccceeenens 5 3.8 Communication interfaces............cccoceoviiiiiiiiiciccn, 31

2 General........cociiiii e 6 3.8.1 SPI switching specifications...............cccccoeeeene 31
2.1 AC electrical characteristics..........oouueeiiiiieieiieeiieeees 6 3.8.2 Inter-Integrated Circuit Interface (12C) timing...... 35
2.2 Nonswitching electrical specifications...............cccccceen. 6 3.8.3 UART ... 37

2.2.1 Voltage and current operating requirements....... 7 4 DIMENSIONS. .....coiiiiiiiiiiiii e 37
2.2.2 LVD and POR operating requirements................ 7 4.1 Obtaining package dimensions..............cccccoceviiieniinnen. 37
2.2.3 Voltage and current operating behaviors............. 8 5 PINOUL.....oiiii 37
2.2.4 Power mode transition operating behaviors........ 9 5.1 KL14 Signal Multiplexing and Pin Assignments............... 37
2.2.5 Power consumption operating behaviors............ 10 5.2 KL14 PINOULS.....coiiiiiiiiiieciie e 40
2.2.6 EMC radiated emissions operating behaviors..... 15 6 Ordering Parts..........ccocviiriiiinie i 44
2.2.7 Designing with radiated emissions in mind.......... 16 6.1 Determining valid orderable parts............ccccccoceiirnnnne 44
2.2.8 Capacitance attributes.............ccceveeiiiiiiiiiennnne 16 7 Partidentification...........cccooiiiiiiiiiii e 44
2.3 Switching specifications...........c.cceeeiiiiiiiiiiiee 16 7.1 DeSCrPHON...ccciiiiii ittt 45
2.3.1  Device clock specifications...........ccccceevveerieeennene 16 7.2 FOIMAL. .ot 45
2.3.2 General switching specifications........................ 17 7.3 Fields.....ccooiiiiiii 45
2.4 Thermal specifications..........cccceeciiiiiiiieiiccie e, 17 7.4 EXAMPIC...ioiiiiiiiiiiiiieeect e 45
2.4.1 Thermal operating requirements....................... 17 8 Terminology and guidelines.............ccccooeviiiiiiiiiiiiccin, 46
2.4.2 Thermal attributes..........ccccceeiiiiiiiiiiiiiiece 18 8.1 Definition: Operating requirement............ccocceeviiriiinnene 46
3 Peripheral operating requirements and behaviors.................. 18 8.2 Definition: Operating behavior............ccccoceiiiiiiiiiine. 46
3.1 Core modules...........cccooiiiiiiiiiiii i 18 8.3 Definition: Attribute...........ccoooviiiiiii 46
3.1.1  SWD electricals ........ccccoviiiiiiiiiiiiccccc, 18 8.4 Definition: Rating.........cccooviiiiiiiiiciie 47
3.2 System modules..........ccccoiiiiiiiiiiii e 20 8.5 Result of exceeding a rating............ccccceiiiiiiiiiniccn. 47
3.3 Clock modules...........coceiiiiiiiiiiiiiic e 20 8.6 Relationship between ratings and operating
3.3.1  MCG specifications...........ccccecveiieeriiiiniiiiieiieene 20 FEQUIFEMENTS....eiiiiii ittt 48
3.3.2 Oscillator electrical specifications........................ 22 8.7 Guidelines for ratings and operating requirements.......... 48
3.4 Memories and memory interfaces..........cccceeceeriininennn. 24 8.8 Definition: Typical value...........c.cccoeieiiiiiiiiiiicieee 49
3.4.1 Flash electrical specifications.............c.cccceveenee. 24 8.9 Typical value conditions...........cccecveeiiiiiieiieeiecieeeieee 50
3.5 Security and integrity modules...........cccocoiiiiiiiiiiiiieens 26 9 ReVISION NiSTOMY.......ciiiiiiiiiiieie e 50
4 Kinetis KL14 Sub-Family, Rev5 08/2014.

Freescale Semiconductor, Inc.



g |

General
Table 9. Power consumption operating behaviors (continued)
Symbol Description Temp. Typ. Max Unit Note
Ipp_wait Wait mode current - core disabled / 48 — 3.1 3.8 mA 3
MHz system / 24 MHz bus / flash
disabled (flash doze enabled), all
peripheral clocks disabled, at 3.0 V
Ibb_waIT Wait mode current - core disabled / 24 — 2.4 3.2 mA 3
MHz system / 24 MHz bus / flash
disabled (flash doze enabled), all
peripheral clocks disabled » at 3.0 V
Ipp_psTOP2 Stop mode current with partial stop 2 — 1.6 2 mA 3
clocking option - core and system
disabled / 10.5 MHz bus, at 3.0 V
Ipbb_VLPRCO _CM Very-low-power run mode current in — 777 — A 5
compute operation - 4 MHz core / 0.8
MHz flash / bus clock disabled, LPTMR
running with 4 MHz internal reference
clock, CoreMark benchmark code
executing from flash, at 3.0 V
Ipb_viPRCO Very low power run mode current in — 171 420 UA 6
compute operation - 4 MHz core / 0.8
MHz flash / bus clock disabled, code
executing from flash, at 3.0 V
Ipb_vLPR Very low power run mode current - 4 — 204 449 pA 6
MHz core / 0.8 MHz bus and flash, all
peripheral clocks disabled, code
executing from flash, at 3.0 V
Ipb_viPR Very low power run mode current - 4 — 262 509 A 4,6
MHz core / 0.8 MHz bus and flash, all
peripheral clocks enabled, code
executing from flash, at 3.0 V
Ipp_viPw Very low power wait mode current - — 123 366 A 6
core disabled / 4 MHz system /0.8
MHz bus / flash disabled (flash doze
enabled), all peripheral clocks disabled,
at3.0Vv
Ipb_sTop Stop mode current at 3.0 V at25°C 319 343 pA —
at 50 °C 333 365 pA
at 70 °C 353 400 A
at 85 °C 380 450 A
at 105 °C 444 572 A
Ipb_vips Very-low-power stop mode current at at 25 °C 3.75 8.46 pA —
3oV at 50 °C 6.66 13.41 uA
at 70 °C 12.9 25.71 A
at 85 °C 22.7 44.06 A
at 105 °C 48.4 90.1 A
Ipb_LLs Low leakage stop mode current at 3.0 at25°C 1.68 2.09 UA —
v at50 °C 3.05 4.04 uA
Table continues on the next page...
Kinetis KL14 Sub-Family, Rev5 08/2014. 1
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General

Table 10. Low power mode peripheral adders — typical value

Symbol Description Temperature (°C) Unit

-40 25 50 70 85 105

the device in STOP or VLPS mode. ADC is
configured for low power mode using the
internal clock and continuous conversions.

2.2.5.1 Diagram: Typical IDD_RUN operating behavior
The following data was measured under these conditions:

MCG in FBE for run mode, and BLPE for VLPR mode

No GPIOs toggled

Code execution from flash with cache enabled

For the ALLOFF curve, all peripheral clocks are disabled except FTFA

Run Mode Current Vs Core Frequency
Temperature = 25, \[;5 = 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = FBE

8.00E-03

7.00E-03 /
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Figure 3. Run mode supply current vs. core frequency
14 Kinetis KL14 Sub-Family, Rev5 08/2014.
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General
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VLPR Mode Current Vs Core Frequency
Temperature = 25, Vpp = 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = BLPE
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Figure 4. VLPR mode current vs. core frequency

2.2.6 EMC radiated emissions operating behaviors
Table 11. EMC radiated emissions operating behaviors for 64-pin LQFP

package
Symbol | Description Frequency Typ. Unit Notes
band
(MHz)
VRe1 Radiated emissions voltage, band 1 0.15-50 13 dBuV 1,2
VRe2 Radiated emissions voltage, band 2 50-150 15 dBuVv
VREs Radiated emissions voltage, band 3 150-500 12 dBpV
VREs Radiated emissions voltage, band 4 500-1000 7 dBpV
Vee_iec | IEC level 0.15-1000 M — 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

Kinetis KL14 Sub-Family, Rev5 08/2014.
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General

application code. The reported emission level is the value of the maximum measured emission, rounded up to the next

whole number, from among the measured orientations in each frequency range.

VDD =33V, TA =25 °C, fOSC =8 MHz (crystal), fSYS =48 MHz, fBUS =48 MHz

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

n

2.2.7 Designing with radiated emissions in mind

To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

1. Go to www.freescale.com.

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

2.2.8 Capacitance attributes
Table 12. Capacitance attributes

Symbol Description Min. Max. Unit

Cin Input capacitance — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 13. Device clock specifications

Symbol | Description | Min. Max. Unit
Normal run mode
fsys System and core clock — 48 MHz
faus Bus clock — 24 MHz
fELASH Flash clock — 24 MHz
fLPTMR LPTMR clock — 24 MHz
VLPR and VLPS modes'’
fsys System and core clock — 4 MHz
faus Bus clock — 1 MHz
fELASH Flash clock — 1 MHz
fLPTMR LPTMR clock? — 24 MHz
fERCLK External reference clock — 16 MHz

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

Table 18. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jace_pii |PLL accumulated jitter over 1us (RMS) 10
* fueo = 48 MHz — 1350 — ps
* fueo = 100 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 Y%
Duni Lock exit frequency tolerance +4.47 — +5.97 %o
toi_lock | LOck detector detection time — — 150 x 106 s 11
+1075(1/
fpILref)

Howb

© N o

©

11.

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

mode).

The deviation is relative to the factory trimmed frequency at nominal Vpp and 25 °C, finis .

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

The resulting system clock frequencies must not exceed their maximum specified values. The DCO frequency deviation
(Afyeo_t) Over voltage and temperature must 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 is based on standard deviation (RMS) of period or frequency.

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.

3.3.2 Oscillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications

Table 19. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes

Vop Supply voltage 1.71 — 3.6 \Y,
lbposc | Supply current — low-power mode (HGO=0) 1

e 32 kHz — 500 — nA
e 4 MHz — 200 — pA
e 8 MHz (RANGE=01) — 300 — pA
e 16 MHz — 950 — pA
— 1.2 — mA

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

&

Cx,Cy can be provided by using the integrated capacitors when the low frequency oscillator (RANGE = 00) is used. For
all other cases external capacitors must be used.

When low power mode is selected, Rg 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 devices.

3.3.2.2 Oscillator frequency specifications

Table 20. Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo | 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_extat | INput clock frequency (external clock mode) — — 48 MHz 1,2
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %o
tost 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)

N —

. Other frequency limits may apply when external clock is being used as a reference for the FLL
. When transitioning from FEI or FBI to FBE 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.

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

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

3.4 Memories and memory interfaces

3.4.1 Flash electrical specifications

This section describes the electrical characteristics of the flash memory module.
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Peripheral operating requirements and behaviors

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 21. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thvpgma |LONgword Program high-voltage time — 7.5 18 [VES —
thversser | Sector Erase high-voltage time — 13 113 ms 1
thversa | Erase All high-voltage time — 52 452 ms 1
1. Maximum time based on expectations at cycling end-of-life.
3.4.1.2 Flash timing specifications — commands
Table 22. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
ta1secik | Read 1s Section execution time (flash sector) — — 60 us 1
togmenk | Program Check execution time — — 45 ps 1
trdrsre Read Resource execution time — — 30 [VES 1
thgma Program Longword execution time — 65 145 us —
tersser | Erase Flash Sector execution time — 14 114 ms 2
tra1all Read 1s All Blocks execution time — — 1.8 ms —
trdgonce | Read Once execution time — — 25 ys 1
togmonce | Program Once execution time — 65 — [VES —
tersall Erase All Blocks execution time — 88 650 ms 2
tiiykey | Verify Backdoor Access Key execution time — — 30 ps 1
1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3.4.1.3 Flash high voltage current behaviors
Table 23. Flash high voltage current behaviors
Symbol Description Min. Typ. Max. Unit
Ipp_pam Average current adder during high voltage — 25 6.0 mA
flash programming operation
Ipb_ERS Average current adder during high voltage — 1.5 4.0 mA
flash erase operation
Kinetis KL14 Sub-Family, Rev5 08/2014. 25
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Peripheral operating requirements and behaviors

Table 25. 12-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes

Ras Analog source 12-bit modes 4
resistance
(external) fADCK <4 MHz — — 5 kQ

faock  |ADC conversion |< 12-bit mode 1.0 — 18.0 MHz 5
clock frequency

Crate ADC conversion |< 12-bit modes 6
rate No ADC hardware averaging | 20.000 — 818.330 | Ksps

Continuous conversions
enabled, subsequent
conversion time

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. For packages without dedicated VREFH and VREFL pins, Vrggy is internally tied to Vppa, and VgggL is internally tied
to VSSA-

4. 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.

To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.

6. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

o

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Mows | T 7 SIMPLIFIED
Zas | leakage ! CHANNEL SELECT
< N | dueto Z?X | : | _tReur ADC SAR
Ras et RADIN | ENGINE
protection | |
ANA—— : o T : | '\N\’_O/O_'_"_D
l | VADIN : ' | | :
— | | |
Vas o | | 5oy |
—>
I | | | | |
= = | = I = = | | I
< - b= === = - | RADIN I
IX} , o—Le
INPUT PIN ' !
| RaDIN I
|E I o—e
INPUT PIN | '
| RADIN |
X | o
INPUTPN T T T T 7 —— CaDIN
1
Figure 7. ADC input impedance equivalency diagram
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Peripheral operating requirements and behaviors

3.6.1.2 12-bit ADC electrical characteristics

Table 26. 12-bit ADC characteristics (VRerH = Vopas VRerL = Vssa)

Symbol | Description Conditions' Min. Typ.2 Max. Unit Notes
Ippa_apc | Supply current 0.215 — 1.7 mA 3
ADC e ADLPC =1, ADHSC = 1.2 24 3.9 MHz tapack =
asynchronous 0 2.4 4.0 6.1 MHz | faDack
* fDLPC =1, ADHSC = 3.0 5.2 7.3 MHz
fADACK « ADLPC = 0, ADHSC = 4.4 6.2 9.5 MHz
0
e ADLPC =0, ADHSC =
1
Sample Time See Reference Manual chapter for sample times
TUE Total unadjusted ¢ 12-bit modes — +4 +6.8 LsSB* 5
error * <12-bit modes — +1.4 +2.1
DNL Differential non- ¢ 12-bit modes — +0.7 -1.1to LsB* 5
linearity +1.9
* <12-bit modes — +0.2 031005
INL Integral non- ¢ 12-bit modes — +1.0 -2.7to LsB* 5
linearity +1.9
¢ <12-bit modes — +0.5 07to
+0.5
Ers Full-scale error e 12-bit modes — —4 -5.4 LSB* VADIN =
5
* <12-bit modes — -1.4 -1.8 Vooa
Eq Quantization * 12-bit modes — — +0.5 LsB*
error
EiL Input leakage lin X Ras mV lin=
error leakage
current
(refer to
the MCU's
voltage
and
current
operating
ratings)
Temp sensor Across the full temperature 1.55 1.62 1.69 mV/°C 6
slope range of the device
Vtempes | Temp sensor 25 °C 706 716 726 mV 6
voltage

1. All accuracy numbers assume the ADC is calibrated with Vrgrn = 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.

28 Kinetis KL14 Sub-Family, Rev5 08/2014.
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Pinout
80 | 64 | 48 | 32 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7
LQFP| LQFP| QFN | QFN
41| 33| 25| 18 | PTA19 XTALO XTALO PTA19 UART1_TX | TPM_ LPTMRO_
CLKIN1 ALT1
2| 3 | 2 | 19 | RESETb | RESETb PTA20
43| 3% | 27| 20 | PTBY ADCO_SE8 | ADCO_SE8 | PTBO/ [2C0_SCL | TPM1_CHO
LLWU_P5 LLWU_P5
4|1 3% | 28| 21 | PTBI ADCO_SE9 | ADCO_SE9 | PTBt [2C0_SDA | TPM1_CH1
b | | 29| — |PB ADCO_SE12 | ADCO_SE12 | PTB2 [2C0_SCL | TPM2_CHO
46 | B | 30| — |PTB3 ADCO_SE13 | ADCO_SE13 | PTB3 [2C0_SDA | TPM2_CH1
a | — | — | — |PTBS DISABLED PTB8 EXTRG_IN
81 —| —| — |PTBY DISABLED PTB9
91 —| — | — |PTBI0 DISABLED PTB10 SPI1_PCS0
5 | —| — | — |PTB DISABLED PTB11 SPI1_SCK
51| 39 | 3 | — |PTBi6 DISABLED PTB16 SPI1_MOSI | UARTO_RX | TPM_ SPI1_MISO
CLKINO
5 | 4 | 2| — |PTBI7 DISABLED PTB17 SPIH_MISO | UARTO_TX | TPM_ SPI1_MOSI
CLKIN1
58| 4| — | — |PTBI8 DISABLED PTB18 TPM2_CHO
5| & | — | — | PTBIY DISABLED PTB19 TPM2_CH1
5 | 43 | 33| — |PTCO ADCO_SE14 | ADCO_SE14 | PTCO EXTRG_IN CMPo_OUT
5 | 44| 34 | 22 |PTCY ADCO_SE15 | ADCO_SE15 | PTC1/ 12C1_SCL TPMO_CHO
LLWU_Pe/ LLWU_Pe/
RTC_CLKIN RTC_CLKIN
57| 4 | 3% | 23 |PTC2 ADCO_SE11 | ADCO_SE11 | PTC2 [2C1_SDA TPMO_CH1
5 | 46 | 36 | 24 | PTCY DISABLED PTCY/ UART1_RX | TPM0_CH2 | CLKOUT
LLWU_P7 LLWU_P7
5 | &4 | —| — |VSS VSS VSS
60 | 48 | — | — |VDD VDD VDD
61 | 49 | 37 | 25 | PTC4 DISABLED PTC4/ SPI0_PCS0 | UARTI_TX | TPMO_CH3
LLWU_P8 LLWU_P8
62 | 50 | 38 | 26 | PTCs/ DISABLED PTCS/ SPI0_SCK | LPTMRO_ CMPO_OUT
LLWU_P9 LLWU_P9 ALT2
63 | 51 | 39 | 27 | PTCe/ CMPO_INO | CMPO_INO | PTCe/ SPIO_MOSI | EXTRG_IN SPI0_MISO
LLWU_P10 LLWU_P10
64 | 52 | 40 | 28 | PTC7 CMPO_IN1 | CMPO_INT | PTC7 SPI0_MISO SPI0_MOSI
65 | 83 | — | — |PTC8 CMPO_IN2 | CMPO_IN2 | PTC8 [2C0_SCL | TPM0_CH4
66 | 54 | — | — |PTCY CMPO_IN3 | CMPO_IN3 | PTC9 [2C0_SDA | TPM0_CH5
67 | 55 | — | — | PTCI0 DISABLED PTC10 2C1_SCL
68 | 5 | — | — |PTCH DISABLED PTC11 [2C1_SDA
69| — | — | — |PTCI12 DISABLED PTC12 TPM_
CLKINO
0| —| —| — |PCB DISABLED PTC13 TPM_
CLKIN1
m| —| —| — |PTCI6 DISABLED PTC16
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A
Pinout
80 | 64 | 48 | 32 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
LQFP | LQFP| QFN | QFN
| = | —| = |PTCI7 DISABLED PTC17
8| 57| 41| — |PTDO DISABLED PTDO SPI0_PCS0 TPM0_CHO
74| 58 | 42| — |PTD ADCO_SESb | ADC0_SESb | PTD1 SPI0_SCK TPMO0_CH1
| 59 | 48| — |PD2 DISABLED PTD2 SPIO_MOSI | UART2_RX | TPMO_CH2 | SPIO_MISO
76 | 60 | 4 | — |PTD3 DISABLED PTD3 SPIO_MISO | UART2_TX | TPM0_CH3 | SPI0_MOSI
77| 61 | 45 | 29 | PTD4 DISABLED PTD4/ SPI1_PCSO | UART2_RX | TPM0_CH4
LLWU_P14 LLWU_P14
78 | 62| 46 | 30 |PTD5 ADCO_SE6b | ADC0_SE6b | PTD5 SPI1_SCK | UART2_TX | TPM0_CH5
79 | 63 | 47 | 31 | PTDO/ ADCO_SE7b | ADC0_SE7b | PTD6/ SPI1_MOSI | UARTO_RX SPI_MISO
LLWU_P15 LLWU_P15
80 | 64 | 48 | 32 |PTD7 DISABLED PTD7 SPI1_MISO | UARTO_TX SPI1_MOSI

5.2 KL14 pinouts

The following figures show the pinout diagrams 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 KL 14 Signal Multiplexing and Pin Assignments.
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Figure 18. KL14 48-pin QFN pinout diagram
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Ordering parts

31| PTDE/LLWU_P15
29[| PTD4/LLWU_P14
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Figure 19. KL14 32-pin QFN pinout diagram

6 Ordering parts

6.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable part
numbers for this device, go to freescale.com and perform a part number search for the
following device numbers: PKL.14 and MKL14

7 Part identification
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7.1 Description

Part identification

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.

7.2 Format

Part numbers for this device have the following format:

QKL# AFFFRTPPCCN

7.3 Fields

This table lists the possible values for each field in the part number (not all

combinations are valid):

Table 33. Part number fields descriptions

Field Description Values
Q Qualification status e M = Fully qualified, general market flow
¢ P = Prequalification
KL## Kinetis family * KL14
A Key attribute e Z = Cortex-MO+
FFF Program flash memory size e 32=32KB
* 64 =64 KB
R Silicon revision ¢ (Blank) = Main
* A = Revision after main
T Temperature range (°C) e V=-40t0 105
PP Package identifier e FM =32 QFN (56 mm x 5 mm)
e FT =48 QFN (7 mm x 7 mm)
* LH =64 LQFP (10 mm x 10 mm)
e LK =80 LQFP (12 mm x 12 mm)
CcC Maximum CPU frequency (MHz) e 4=48 MHz
N Packaging type * R =Tape and reel
e (Blank) = Trays

7.4 Example

This is an example part number:

Kinetis KL14 Sub-Family, Rev5 08/2014.
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Terminology and guidelines

8.3 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.

8.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

8.4 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.

8.4.1 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
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8.8 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

Terminology and guidelines

* 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.

8.8.1

Example 1

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

Symbol

Description

Min.

Typ.

Max.

Unit

lwp

Digital /0 weak
pullup/pulldown
current

10

70

130

A

8.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:
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8.9 Typical value conditions

Typical values assume you meet the following conditions (or other conditions as

specified):
Table 34. Typical value conditions
Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vb 3.3 V supply voltage 3.3 \Y

9 Revision history

The following table provides a revision history for this document.

Table 35. Revision history

Rev. No. Date Substantial Changes
2 9/2012 Completed all the TBDs, initial public release.
3 9/2012 Updated Signal Multiplexing and Pin Assignments table to add UART2
signals.
4 3/2014 ¢ Updated the front page and restructured the chapters

Table continues on the next page...
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