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Ordering Information

Part Number Memory Maximum number of NO's
Flash (KB) SRAM (KB)
MKL15Z32VFM4 32 4 28
MKL15Z64VFM4 64 8 28
MKL15Z128VFM4 128 16 28
MKL15Z32VFT4 32 4 40
MKL15Z64VFT4 64 8 40
MKL15Z128VFT4 128 16 40
MKL15Z32VLH4 32 4 54
MKL15Z64VLH4 64 8 54
MKL15Z128VLH4 128 16 54
MKL15Z32VLK4 32 4 70
MKL15Z64VLK4 64 8 70
MKL15Z128VLK4 128 16 70

Related Resources

Type Description Resource

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

Product Brief The Product Brief contains concise overview/summary information to |KL1 Family Product Brief!
enable quick evaluation of a device for design suitability.

Reference The Reference Manual contains a comprehensive description of the |KL15P80M48SFORM!

Manual structure and function (operation) of a device.

Data Sheet The Data Sheet includes electrical characteristics and signal KL15P80M48SFQ’
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: 98ASS23234 W1
LQFP 80-pin: 98ASS23174W!

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 KL15 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 3.6.2 CMP and 6-bit DAC electrical specifications....... 31
1.1 Thermal handling ratings............cccooiiiiiiiiiiiice 5 3.6.3 12-bit DAC electrical characteristics.................... 32
1.2 Moisture handling ratings...........ccccceviiiniiiiiiiicis 5 3.7 TIMErS. .o 35
1.3 ESD handling ratings..........cccccoeviiiiiiiiiiiciicecccece 5 3.8 Communication interfaces............cccoceoviiiiiiiiiciccn, 35
1.4 Voltage and current operating ratings............cccccceeenens 5 3.8.1 SPI switching specifications...............cccccoeeeene 35

2 General........cociiiii e 6 3.8.2 Inter-Integrated Circuit Interface (12C) timing...... 40
2.1 AC electrical characteristics............cccocooiiiiiiiiiiiis 6 3.8.3 UART ..o 41
2.2 Nonswitching electrical specifications.............cccccceeveenee. 6 3.9 Human-machine interfaces (HMI)...........cccoooiiiiiiiininens 41

2.2.1 Voltage and current operating requirements....... 7 3.9.1 TSI electrical specifications.........c.ccccceecieriinenene 41
2.2.2 LVD and POR operating requirements................ 7 4 DIMENSIONS. ....uiiiiiiiieitie ittt 42
2.2.3 Voltage and current operating behaviors............. 8 4.1 Obtaining package dimensions..............ccccceceeeiiieninnnn. 42
2.2.4 Power mode transition operating behaviors........ 9 5 PINOUL.....oiiii 42
2.2.5 Power consumption operating behaviors............ 10 5.1 KL15 Signal Multiplexing and Pin Assignments............... 42
2.2.6 EMC radiated emissions operating behaviors..... 15 5.2 KL15 PINOULS....ccoiiiiiiiiieciec et 45
2.2.7 Designing with radiated emissions in mind.......... 16 6 Ordering Parts..........ccocviiriiiinie i 49
2.2.8 Capacitance attributes.............ccceveeiiiiiiiiiennnne 16 6.1 Determining valid orderable parts............ccccceeviiriininens 49
2.3 Switching specifications.............cccoiviiiiiiiiiiii, 16 7 Partidentification...........ccocoiiiiiiiiii 49
2.3.1  Device clock specifications...........ccccceevveerieeennene 16 7.1 DeSCrPHON. ..ottt 50
2.3.2 General switching specifications........................ 17 7.2 FOrmat......cooiiiiiiicic e 50
2.4 Thermal specifications..........cccceeciiiiiiiieiiccie e, 17 7.3 FIeldS. ..o 50
2.4.1 Thermal operating requirements.............cccocee.eee. 17 7.4 EXAMPIC...ioiiiiiiiiiiiiieeect e 50
2.4.2 Thermal attributes...........ccccooviiiiiiiiicis 18 8 Terminology and guidelines.............ccccooeviiiiiiiiiiiiccin, 51
3 Peripheral operating requirements and behaviors.................. 18 8.1 Definition: Operating requirement............ccocceeviiriiinnene 51
3.1 Core modules...........cccooiiiiiiiiiiii i 18 8.2 Definition: Operating behavior.............ccccooiiiiininnn. 51
3.1.1  SWD electricals ........ccccoviiiiiiiiiiiiccccc, 18 8.3 Definition: Attribute...........ccceiiiiiiii 52
3.2 System modules..........ccccoiiiiiiiiiiii e 20 8.4 Definition: Rating.........cccooviiiiiiiiiciie 52
3.3 Clock modules...........coceiiiiiiiiiiiiiic e 20 8.5 Result of exceeding a rating............ccccceiiiiiiiiiniccn. 52
3.3.1  MCG specifications...........ccccecveiieeriiiiniiiiieiieene 20 8.6 Relationship between ratings and operating
3.3.2 Oscillator electrical specifications............c.ccccu..... 22 FEQUIFEMENTS....eiiiiii ittt 53
3.4 Memories and memory interfaces.............cccceceiiiininns 24 8.7 Guidelines for ratings and operating requirements.......... 53
3.4.1 Flash electrical specifications.............c.cccceveenee. 24 8.8 Definition: Typical value...........c.cccoeieiiiiiiiiiiicieee 54
3.5 Security and integrity modules...........cccocoiiiiiiiiiiiiieens 26 8.9 Typical value conditions...........cccecveeiiiiiieiieeiecieeeieee 55
3.6 ANAIOG......cciiiiiiii 26 9 Revision history...........ccociiiiiiiiiiiic 55
3.6.1 ADC electrical specifications............cccccceervuiennen. 26
4 Kinetis KL15 Sub-Family, Rev5 08/2014.

Freescale Semiconductor, Inc.



Ratings

1 Ratings

1.1 Thermal handling ratings
Table 1. Thermal handling ratings

Symbol | Description Min. Max. Unit Notes
Tsta Storage temperature -55 150 °C 1
TspR Solder temperature, lead-free — 260 °C 2

Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic

Solid State Surface Mount Devices.

—

1.2 Moisture handling ratings
Table 2. Moisture handling ratings

Symbol | Description Min. Max. Unit Notes

MSL Moisture sensitivity level — 3 — 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

1.3 ESD handling ratings
Table 3. ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model —2000 +2000 \Y 1
Veom Electrostatic discharge voltage, charged-device -500 +500 \ 2

model
AT Latch-up current at ambient temperature of 105 °C -100 +100 mA 3

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human
Body Model (HBM).

2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.

3. Determined according to JEDEC Standard JESD78, I/C Latch-Up Test.

Kinetis KL15 Sub-Family, Rev5 08/2014. 5
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General
Table 6. Vpp supply LVD and POR operating requirements (continued)

Symbol | Description Min. Typ. Max. Unit Notes

VivwiH ¢ Level 1 falling (LVWV = 00) 2.62 2.70 2.78 \Y

Vivwen * Level 2 falling (LVWV = 01) 2.72 2.80 2.88 Vv

VivwaH e Level 3 falling (LVWV = 10) 2.82 2.90 2.98 Vv

VivwaH ¢ Level 4 falling (LVWV = 11) 2.92 3.00 3.08 \Y

Vuysy | Low-voltage inhibit reset/recover hysteresis — — +60 — mV —
high range

VivoL |Falling low-voltage detect threshold — low 1.54 1.60 1.66 \% —
range (LVDV=00)
Low-voltage warning thresholds — low range 1

VivwiL ¢ Level 1 falling (LVWV = 00) 174 1.80 1.86 Vv

VivwaL * Level 2 falling (LVWV = 01) 184 1.90 1.96 Vv

VivwaL * Level 3 falling (LVWV = 10) 194 200 06 Vv

VivwaL ¢ Level 4 falling (LVWV = 11) 204 210 216 Vv

Vuyse | Low-voltage inhibit reset/recover hysteresis — — +40 — mV —
low range

Veg Bandgap voltage reference 0.97 1.00 1.03 \ —
tLpo Internal low power oscillator period — factory 900 1000 1100 us —

trimmed

1. Rising thresholds are falling threshold + hysteresis voltage

2.2.3 Voltage and current operating behaviors
Table 7. Voltage and current operating behaviors

Symbol | Description Min. Max. Unit Notes
Vou Output high voltage — Normal drive pad (except 1,2
RESET)
¢ 27V<Vpp<3.6V,Iloy=-5mA Voo =05 o v
¢« 1.71V<Vpp<27V,lgy=-1.5mA Voo - 05 o v
Von Output high voltage — High drive pad (except 1,2
RESET)
¢ 27V<Vpp<3.6V,loy=—18mA Voo - 05 o v
e 171V <Vpp <27V, loy=—6 mA Voo - 05 o v
louT Output high current total for all ports — 100 mA —
VoL Output low voltage — Normal drive pad 1
* 27V<sVpp<s36V,Igo=5mA _ 05 v
* 1.71V<Vpp<27V,lg.=1.5mA . 05 Vv

Table continues on the next page...
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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...
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General

Table 9. Power consumption operating behaviors (continued)

Symbol Description Temp. Typ. Max Unit Note
at70 °C 5.71 7.75 HA
at 85 °C 10 13.54 HA
at 105 °C 22.4 30.41 HA
Ipp_viLs3 Very low-leakage stop mode 3 current at25°C 1.22 1.6 A —
at3ov at50 °C 2.25 2.31 HA
at70 °C 4.21 5.44 pA
at 85 °C 7.37 9.44 A
at 105 °C 16.6 21.76 HA
Ipb_viLst Very low-leakage stop mode 1 current at 25 °C 0.58 0.94 A —
at3ov at50 °C 1.26 1.31 HA
at70 °C 2.53 3.33 pA
at 85 °C 4.74 6.1 HA
at 105 °C 11.4 15.27 HA
Ipb_vLLso Very low-leakage stop mode 0 current at 25 °C 0.31 0.65 A —
s/SMC_STOPCTRL[PORPO] =0)at3.0 at 50 °C 0.99 143 uA
at70 °C 2.25 3.01 HA
at85°C 4.46 5.83 pA
at 105 °C 11.13 14.99 pA
Ipp_viLso Very low-leakage stop mode 0 current at25°C 0.12 0.47 A 7
i/SMC_STOPCTRL[PORPO] =1)at3.0 at 50 °C 08 1.24 LA
at70 °C 2.06 2.81 HA
at85°C 4.27 5.62 HA
at 105 °C 10.93 14.78 A

1. 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.
2. MCG configured for PEE mode. CoreMark benchmark compiled using Keil 4.54 with optimization level 3, optimized for

time.

3. MCG configured for FEI mode.
4. Incremental current consumption from peripheral activity is not included.
5. MCG configured for BLPI mode. CoreMark benchmark compiled using IAR 6.40 with optimization level high, optimized

for balanced.

6. MCG configured for BLPI mode.

7. No brownout.

Table 10. Low power mode peripheral adders — typical value

Measured by entering STOP or VLPS mode
with 4 MHz IRC enabled.

Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105
|| REFSTEN4MHz 4 MHz internal reference clock (IRC) adder. 56 56 56 56 56 56 pA

Table continues on the next page...
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Table 13. Device clock specifications (continued)

General

Symbol Description Min. Max. Unit

fietmr_ercLk |LPTMR external reference clock — 16 MHz

fosc_hi 2 Oscillator crystal or resonator frequency — high frequency — 16 MHz
mode (high range) (MCG_C2[RANGE]=1x)

frem TPM asynchronous clock — MHz

fuaRTO UARTO asynchronous clock — MHz

1. The frequency limitations in VLPR and VLPS modes here override any frequency specification listed in the timing
specification for any other module. These same frequency limits apply to VLPS, whether VLPS was entered from RUN
or from VLPR.

2.3.2 General switching specifications

The LPTMR can be clocked at this speed in VLPR or VLPS only when the source is an external pin.

These general-purpose specifications apply to all signals configured for GPIO and

UART signals.
Table 14. General switching specifications
Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter disabled) 1.5 — Bus clock 1
— Synchronous path cycles
External RESET and NMI pin interrupt pulse width — 100 — ns 2
Asynchronous path
GPIO pin interrupt pulse width — Asynchronous path 16 — ns
Port rise and fall time — 36 ns
1. The greater synchronous and asynchronous timing must be met.
2. This is the shortest pulse that is guaranteed to be recognized.
3. 75 pF load
2.4 Thermal specifications
2.4.1 Thermal operating requirements
Table 15. Thermal operating requirements
Symbol Description Min Max. Unit
T, Die junction temperature —40 125 °C
Ta Ambient temperature —40 105 °C

Kinetis KL15 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

SWD_CLK / \ /,
i
SWD_DIO + { nputdatavaid  }——
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< @ :
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Figure 6. Serial wire data timing

3.2 System modules

There are no specifications necessary for the device's system modules.

3.3 Clock modules

3.3.1 MCG specifications
Table 18. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes

fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal Vpp and 25 °C

fints_t Internal reference frequency (slow clock) — 31.25 — 39.0625 kHz
user trimmed

A¢geo_res t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofdco 1
frequency at fixed voltage and temperature —
using C3[SCTRIM] and C4[SCFTRIM]

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
Afyeo + | Total deviation of trimmed average DCO output — +0.5/-0.7 +3 Yofgco 1,2
frequency over voltage and temperature
Mfyeo + | Total deviation of trimmed average DCO output — +0.4 +1.5 Yofyco 1,2
frequency over fixed voltage and temperature
range of 0-70 °C
fintf_ft Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal Vpp and 25 °C
Afint | Frequency deviation of internal reference clock — +1/-2 +3 %f e 2
(fast clock) over temperature and voltage — )
factory trimmed at nominal Vpp and 25 °C
fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal Vpp and 25 °C
floc_low | LOss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fimsit
fioc_nigh  |Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
T _ref FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS = 00) 20 20.97 25 MHz 3,4
frequency range
quency rang 640 x fyi_ref
Mid range (DRS = 01) 40 41.94 48 MHz
1280 x fy_ret
faco_t_bmxa | DCO output Low range (DRS = 00) — 23.99 — MHz 5,6
frequenc
2 a y 732 x fy|_res
Mid range (DRS = 01) — 47.97 — MHz
1464 X fy_ret
Jeye i |FLL period jitter — 180 — ps 7
A fVCO =48 MHz
ta_acquire |FLL target frequency acquisition time — — 1 ms 8
PLL
fyco VCO operating frequency 48.0 — 100 MHz
| PLL operating current 9
pll - -
o PLL at 96 MHZ (fosc i 1= 8 MHZ, foy or = 1060 WA
2 MHz, VDIV multiplier = 48)
| PLL operating current 9
pll p g _ _
o PLL at 48 MHZ (fosc i 1 =8 MHZ, oy of = 600 WA
2 MHz, VDIV multiplier = 24)
foil_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pn |PLL period jitter (RMS) 10
* fuco =48 MHz — 120 — ps
* fuco =100 MHz — 50 — ps
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
e 24 MHz — 1.5 — mA
* 32 MHz
Ibbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 25 — A
o 4 MHz — 400 — HA
* 8 MHz (RANGE=01) — 500 — pHA
e 16 MHz — 2.5 — mA
e 24 MHz — — mA
e 32 MHz — — mA
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)
— 0 — kQ
Vop Peak-to-peak amplitude of oscillation (oscillator — 0.6 — Vv
mode) — low-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vop — \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 — Vpp — \'
mode) — high-frequency, high-gain mode
(HGO=1)
1. Vpp=3.3V, Temperature =25 °C
2. See crystal or resonator manufacturer's recommendation
Kinetis KL15 Sub-Family, Rev5 08/2014. 23
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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.

24
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Peripheral operating requirements and behaviors

3.6.2 CMP and 6-bit DAC electrical specifications

Table 27. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Supply voltage 1.71 — 3.6 \
IbbHS Supply current, high-speed mode (EN = 1, PMODE — — 200 pA
=1)
IbpLs Supply current, low-speed mode (EN = 1, PMODE = — — 20 A
0)
VaN Analog input voltage Vss — Vpp V
Vaio Analog input offset voltage — — 20 mV
Vy Analog comparator hysteresis’
* CRO[HYSTCTR] =00 — 5 — mV
e CRO[HYSTCTR] = 01 — 10 — mV
e CRO[HYSTCTR] =10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV
Veowmpon | Output high Vpp — 0.5 — — \
Vempor | Output low — — 0.5 \
tbHs Propagation delay, high-speed mode (EN = 1, 20 50 200 ns
PMODE = 1)
toLs Propagation delay, low-speed mode (EN = 1, 80 250 600 ns
PMODE = 0)
Analog comparator initialization delay? — — 40 ys
Ibaceb 6-bit DAC current adder (enabled) — 7 — pA
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LsB?
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

—

. Typical hysteresis is measured with input voltage range limited to 0.7 to Vpp — 0.7 V.

2. Comparator initialization delay is defined as the time between software writes to change control inputs (writes to
DACEN, VRSEL, PSEL, MSEL, VOSEL) and the comparator output settling to a stable level.

3. 1LSB = Vigference/64

Kinetis KL15 Sub-Family, Rev5 08/2014. 31
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Table 33. SPI slave mode timing on slew rate enabled pads

Num Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation 0 foeriph/4 Hz 1
2 tspsck | SPSCK period 4 X tperiph — ns 2
3 tLead Enable lead time 1 — tperiph —
4 tLag Enable lag time 1 — tperiph —
5 twspsck | Clock (SPSCK) high or low time tperiph — 30 — ns —
6 tsu Data setup time (inputs) 2 — ns —
7 th Data hold time (inputs) 7 — ns —
8 ta Slave access time — toeriph ns 3
9 tyis Slave MISO disable time — toeriph ns 4
10 ty Data valid (after SPSCK edge) — 122 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tRi Rise time input — tperiph — 25 ns —

tr Fall time input
13 tro Rise time output — 36 ns —
tro Fall time output

1. For SPIO, fyeriph is the bus clock (fgys). For SPI1 fyeiph is the system clock (fsys).
2. tperiph = 1/fperiph
3. Time to data active from high-impedance state
4. Hold time to high-impedance state
(INPSGST) B
N N b
SPSCK r— L X\
(CPOL=0) / N N /
(INPUT) | P S k
SPSCK ()| [« (&> [« (12> >t (=(13)
(CPOL=1) O B v\ (—A\ /L
(INPUT) N / \_ ) ) . ] L
MISO BITG... ;\‘ SEE
OUTRUT SLAVE MsB | X | SLAVELSBOUT | X ‘o7e

MOSI \Jp
(INPUT) MSB IN BIT6...1

NOTE: Not defined

LSBIN

Figure 16. SPI slave mode timing (CPHA = 0)
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Dimensions

4 Dimensions

4.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to freescale.com and perform a keyword search for the

drawing’s document number:

If you want the drawing for this package Then use this document number
32-pin QFN 98ASA00473D
48-pin QFN 98ASA00466D
64-pin LQFP 98ASS23234W
80-pin LQFP 98ASS23174W
5 Pinout
5.1 KL15 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.

80 | 64 | 48 | 32 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
LQFP | LQFP| QFN | QFN
1 1 — | 1 |PTEO DISABLED PTEO UART1_TX | RTC_ CMPO_OUT | 12C1_SDA
CLKouT
2 2 | = | 2 |PTH DISABLED PTE1 SPI1_MOSI | UART1_RX SPI_MISO | 12C1_SCL
3| = | = | — [PTR2 DISABLED PTE2 SPI_SCK
4 | = | —| — |PTE3 DISABLED PTE3 SPI_MISO SPI1_MOSI
51 =] = | — [PTE4 DISABLED PTE4 SPI1_PCS0
6 | — | —| — |PTES DISABLED PTES
7 3 1 — | VDD VDD VDD
8 4 2 | — |VSS VSS VSS
9 5 3 3 | PTE16 ADCO_DP1/ | ADCO_DP1/ | PTE16 SPIO_PCSO | UART2_TX | TPM_
ADCO_SE1 | ADCO_SE1 CLKINO
42 Kinetis KL15 Sub-Family, Rev5 08/2014.
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Pinout
80 | 64 | 48 | 32 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7
LQFP | LQFP| QFN | QFN
H | 3B | 25| 18 | PTA19 XTALO XTALO PTA19 UARTL_TX | TPM_ LPTMRO_
CLKIN1 ALTY
42 | 34 | 26 | 19 | PTA2 RESET b PTA20 RESET b
81 B | 27| 20 |PTBY ADCO_SE8/ | ADCO_SE8/ | PTBO/ [2C0_SCL | TPM1_CHO
LLWU_P5 | TSIO_CHO | TSIO_CHO | LLWU_P5
44 | 3% | 28 | 21 | PTBI ADCO_SEY/ | ADCO_SEY/ | PTB1 [2C0_SDA | TPM1_CH1
TSI0_CH6 | TSI0_CH6
451 3| 29| — |PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB2 [2C0_SCL | TPM2_CHO
TSI0_CH7 | TSI0_CH7
46 | B8 | 30 [ — |PTB3 ADCO_SE13/ | ADC0_SE13/ | PTB3 [2C0_SDA | TPM2_CH1
TSI0_CH8 | TSI0_CH8
47| — | — | — |PTBS DISABLED PTB8 EXTRG_IN
81 —| —| — | PRI DISABLED PTBY
9 = | = | — |PTBIO DISABLED PTB10 SPI1_PCS0
5 | — | — | — | PTBit DISABLED PTB11 SPI1_SCK
511 39 | 3 — | PTB16 TSIO.CH9 | TSIO_CH9 | PTB16 SPIH_MOS!I | UARTO_RX | TPM_ SPI1_MISO
CLKINO
52 | 40 | 2| — |PTBI7 TSI0_CH10 | TSI0O_CH10 | PTB17 SPH_MISO | UARTO_TX | TPM_ SPI1_MOSI
CLKIN1
53 | 41 — | — | PTB18 TSI0_CH11 | TSI0O_CH11 | PTB18 TPM2_CHO
54 | 42 | — | — |PTB19 TSI0_CH12 | TSI0O_CH12 | PTB19 TPM2_CH1
55 | 43 | 33 | — |[PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO EXTRG_IN CMPO_OUT
TSI0_CH13 | TSI0_CH13
56 | 44 | 34 | 22 | PTCH/ ADCO_SE15/ | ADC0_SE15/ | PTC1/ [2C1_SCL TPMO_CHO
LLWU_P6/ | TSI0_CH14 | TSI0_CH14 | LLWU_P6/
RTC_CLKIN RTC_CLKIN
57 | 45 | 3 | 23 | PTC2 ADCO0_SE11/ | ADCO_SE11/ | PTC2 [2C1_SDA TPMO_CH1
TSI0_CH15 | TSI0_CH15
58 | 46 | 36 | 24 | PTC3/ DISABLED PTC3/ UART1_RX | TPM0_CH2 | CLKOUT
LLWU_P7 LLWU_P7
59 | 47 | — | — [VSS VSS VSS
60 | 48 | — | — [ VDD VDD VDD
61 | 49 | 37 | 25 | PTC4/ DISABLED PTC4/ SPI0_PCSO | UART1_TX | TPM0_CH3
LLWU_P8 LLWU_P8
62 | 50 | 38 | 26 |PTCs DISABLED PTC5/ SPI0_SCK | LPTMRO_ CMPQ_OUT
LLWU_P9 LLWU_P9 ALT2
63 | 51 | 39 | 27 |PTC6l CMPO_INO | CMPQ_INO | PTCH/ SPI0_MOSI | EXTRGLIN SPI0_MISO
LLWU_P10 LLWU_P10
64 | 52 | 40 | 28 | PTC7 CMPO_INT | CMPO_IN1 | PTC7 SPI0_MISO SPI0_MOSI
65 | 53 | — | — |PTC8 CMPO_IN2 | CMPQ_IN2 | PTC8 [260_SCL | TPM0_CH4
66 | 54 | — [ — |PTC9 CMPO_IN3 | CMPO_IN3 | PTC9 [2C0_SDA | TPM0_CH5
67 | 55 | — | — |PTC10 DISABLED PTC10 [2C1_SCL
68 | 56 | — | — |PTCH DISABLED PTC11 [2C1_SDA
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Figure 19. KL15 80-pin LQFP pinout diagram
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7.4 Example
This is an example part number:

MKLI15Z32VFT4

8 Terminology and guidelines

8.1 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.

8.1.1 Example

This is an example of an operating requirement:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply 0.9 1.1 \
voltage

8.2 Definition: Operating behavior

Unless otherwise specified, 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.

8.2.1 Example

This is an example of an operating behavior:

Symbol Description Min. Max. Unit
0 130 MA

—_

lwp Digital I/O weak pullup/
pulldown current
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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
* 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 I/0 weak 10 70 130 A
pullup/pulldown
current

8.8.2 Example 2

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

54 Kinetis KL15 Sub-Family, Rev5 08/2014.
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Revision history

Table 38. Revision history (continued)

Rev. No.

Date

Substantial Changes

Added a note to the I a7 in the ESD handling ratings

Updated Voltage and current operating ratings

Updated Voltage and current operating requirements
Updated the Voltage and current operating behaviors
Updated Power mode transition operating behaviors

Updated Capacitance attributes

Updated footnote in the Device clock specifications

Updated tgsq in the Flash timing specifications — commands
Updated VADIN in the 16-bit ADC operating conditions
Updated Temp sensor slope and voltage and added a note to
them in the 16-bit ADC electrical characteristics

* Removed T, in the 12-bit DAC operating requirements

e Added Inter-Integrated Circuit Interface (12C) timing

08/2014

* Updated related source and added block diagram in the front
page
* Updated Power consumption operating behaviors
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