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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: PKL15 and MKL15

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:

QKL# AFFFRTPPCCN

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

KL## Kinetis family * KL15

A Key attribute e Z = Cortex-M0+

FFF Program flash memory size e 32=32KB
* 64 =64 KB
* 128 = 128 KB
* 256 =256 KB

Table continues on the next page...
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Terminology and guidelines
3.2 Definition: Operating behavior

An operating behavior is a specified value or range of values for a technical
characteristic that are guaranteed during operation if you meet the operating requirements
and any other specified conditions.

3.2.1 Example

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

Symbol Description Min. Max. Unit
0 130 pA

—_

Iwp Digital I/O weak pullup/
pulldown current

3.3 Definition: Attribute

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

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.4 Definition: Rating

A rating 1s a minimum or maximum value of a technical characteristic that, if exceeded,
may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.
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Terminology and guidelines

3.4.1 Example

This is an example of an operating rating:

Symbol

Description

Min.

Max.

Unit

Vpp

1.0 V core supply
voltage

1.2

3.5 Result of exceeding a rating

40 l

€ 30

Q.

k=

(4]

£

= 20

£

[}

[0

£ 10 J
0

; Operating rating

Measured characteristic

The likelihood of permanent chip failure increases rapidly as
soon as a characteristic begins to exceed one of its operating ratings.

3.6 Relationship between ratings and operating requirements

Expected permanent failure

- No permanent failure
- Possible decreased life
- Possible incorrect operation

- No permanent failure
- Correct operation

- No permanent failure
- Possible decreased life
- Possible incorrect operation
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Fatal range Degraded operating range | Normal operating range | Degraded operating range Fatal range

Expected permanent failure

—o0 o
Operating (power on)
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Fatal range Handling range Fatal range
Expected permanent failure No permanent failure Expected permanent failure
—o0 [

Handling (power off)
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Terminology and guidelines

3.7 Guidelines for ratings and operating requirements
Follow these guidelines for ratings and operating requirements:

* Never exceed any of the chip’s ratings.

* During normal operation, don’t exceed any of the chip’s operating requirements.

* If you must exceed an operating requirement at times other than during normal
operation (for example, during power sequencing), limit the duration as much as
possible.

3.8 Definition: Typical value

A typical value is a specified value for a technical characteristic that:
* Lies within the range of values specified by the operating behavior
* Given the typical manufacturing process, is representative of that characteristic
during operation when you meet the typical-value conditions or other specified
conditions

Typical values are provided as design guidelines and are neither tested nor guaranteed.

3.8.1 Example 1

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

Symbol Description Min. Typ. Max. Unit

lwp Digital 1/0 weak 10 70 130 A
pullup/pulldown
current

3.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:
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General
Table 1. Voltage and current operating requirements (continued)
Symbol | Description Min. Max. Unit Notes
licoio Digital pin negative DC injection current — single pin 1
i VIN < Vss-0.3v i - mA
licaio Analog? pin DC injection current — single pin 3
¢ V|n < Vgs-0.3V (Negative current injection) mA
* V|y > Vpp+0.3V (Positive current injection) N o
— +5
liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins
. - -25 — mA
* Negative current injection
- S — +25
* Positive current injection
VRam Vpp voltage required to retain RAM 1.2 — \'%

1. All digital I/O pins are internally clamped to Vgg through a ESD protection diode. There is no diode connection to Vpp. If
VN greater than Vpio_win (=Vss-0.3V) is observed, then there is no need to provide current limiting resistors at the pads. If
this limit cannot be observed then a current limiting resistor is required. The negative DC injection current limiting resistor
is calculated as Rz(VDIO_MIN'VIN)/HICl-

2. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

3. All analog pins are internally clamped to Vgg and Vpp through ESD protection diodes. If V\y is greater than Vaio_min
(=Vss-0.3V) and V) is less than Va0 max(=Vpp+0.3V) is observed, then there is no need to provide current limiting
resistors at the pads. If these limits cannot be observed then a current limiting resistor is required. The negative DC
injection current limiting resistor is calculated as R=(Vaio_min-Vin)/Ilicl. The positive injection current limiting resistor is
calcualted as R=(V|N-Vaio_max)/llicl. Select the larger of these two calculated resistances.

5.2.2 LVD and POR operating requirements
Table 2. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
Vpor Falling VDD POR detect voltage 0.8 1.1 1.5 \Y
VLvDH Falling low-voltage detect threshold — high 2.48 2.56 2.64 \'
range (LVDV=01)
Low-voltage warning thresholds — high range 1
VivwiH ¢ Level 1 falling (LVWV=00) 2.62 2.70 2.78 \Y
VivwaH * Level 2 falling (LVWV=01) 2.72 2.80 2.88 Vv
Vi vwaH * Level 3 falling (LVWV=10) 2.82 2.90 2.98 \Y
VivwaH ¢ Level 4 falling (LVWV=11) 2.92 3.00 3.08 \Y
Vuysn | Low-voltage inhibit reset/recover hysteresis — — +60 — mV
high range
VivoL Falling low-voltage detect threshold — low range 1.54 1.60 1.66 \'%
(LVDV=00)

Table continues on the next page...
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General

5.2.5 Power consumption operating behaviors

Table 5. Power consumption operating behaviors

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

Ippa

Analog supply current

See note

mA

Ipb_RuNcO_
cM

Run mode current in compute operation - 48
MHz core / 24 MHz flash/ bus disabled, LPTMR
running using 4MHz internal reference clock,
CoreMark® benchmark code executing from
flash

e at3.0V

6.4

mA

Ipb_RuUNCO

Run mode current in compute operation - 48
MHz core / 24 MHz flash / bus clock disabled,
code of while(1) loop executing from flash

e at3.0V

4.1

5.2

mA

Ipp_RUN

Run mode current - 48 MHz core / 24 MHz bus
and flash, all peripheral clocks disabled, code of
while(1) loop executing from flash

e at3.0V

5.1

6.3

mA

Ipp_RUN

Run mode current - 48 MHz core / 24 MHz bus
and flash, all peripheral clocks enabled, code of
while(1) loop executing from flash

e at3.0V
e at25°C
e at125°C

6.4
6.8

7.8
8.3

mA
mA

3' 4!

Ipp_warT

Wait mode current - core disabled / 48 MHz
system / 24 MHz bus / flash disabled (flash doze
enabled), all peripheral clocks disabled

e at3.0V

3.7

5.0

mA

Ibp_warT

Wait mode current - core disabled / 24 MHz
system / 24 MHz bus / flash disabled (flash doze
enabled), all peripheral clocks disabled

e at3.0V

2.9

4.2

mA

Ipp_psTtopP2

Stop mode current with partial stop 2 clocking
option - core and system disabled / 10.5 MHz
bus

e at3.0V

2.5

3.7

mA

Ipb_vLPRCO

Very low power run mode current in compute
operation - 4 MHz core / 0.8 MHz flash / bus
clock disabled, code of while(1) loop executing
from flash

e at3.0V

188

570

A

Ipp_vLPR

Very low power run mode current - 4 MHz core /
0.8 MHz bus and flash, all peripheral clocks
disabled, code of while(1) loop executing from
flash

e at3.0V

224

613

A

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

Table 12. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
faco_t_bmxaz2 | DCO output Low range (DRS = 00) — 23.99 — MHz 5,6
frequency 732 x e
Mid range (DRS = 01) — 47.97 — MHz
1464 x fy et
Jeye_fi FLL period jitter — 180 — ps 7
* fyco =48 MHz
ti_acquire | FLL target frequency acquisition time — — 1 ms 8
PLL
fuco VCO operating frequency 48.0 — 100 MHz
o PLL-OE?_T tajlrt]%gun;lﬁrz]t(foSU,L1 =8 MHz, fg)_ref = 2 T 1060 T WA °
MHz, VDIV multiplier = 48)
e sz — | | — | w | °
MHz, VDIV multiplier = 24)
foil_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pn | PLL period jitter (RMS) 10
* fyeo =48 MHz — 120 — ps
* fyeo =100 MHz — 50 — ps
Jace_pil | PLL accumulated jitter over 1ps (RMS) 10
e fyeo =48 MHz — 1350 — ps
* fyeo = 100 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Duni Lock exit frequency tolerance +4.47 — +5.97 %
toi_lock | Lock detector detection time — — 150 x 1076 s 11
+1075(1/
foll_ref)

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

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

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

4. The resulting system clock frequencies must not exceed their maximum specified values. The DCO frequency deviation
(Afgco_t) Over voltage and temperature must be considered.

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

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

7. This specification is based on standard deviation (RMS) of period or frequency.

8. 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.

9. Excludes any oscillator currents that are also consuming power while PLL is in operation.

10. This specification was obtained using a Freescale developed PCB. PLL jitter is dependent on the noise characteristics of

each PCB and results will vary.

11. 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.
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Peripheral operating requirements and behaviors

Table 13. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Rs Series resistor — low-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — low-frequency, high-gain mode — 200 — kQ
(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 — \Y
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 — \'%
mode) — high-frequency, low-power mode
(HGO=0)

Peak-to-peak amplitude of oscillation (oscillator — Vop — \"

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

—

Vpp=3.3 V, Temperature =25 °C

2. See crystal or resonator manufacturer's recommendation

3. C,,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, R is integrated and must not be attached externally.

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

P

6.3.2.2 Oscillator frequency specifications
Table 14. 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) — — 48 MHz 1,2

tac_extat  |INput clock duty cycle (external clock mode) 40 50 60 %

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

Table 14. Oscillator frequency specifications (continued)

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

6.4 Memories and memory interfaces

6.4.1 Flash electrical specifications

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

6.4.1.1 Flash timing specifications — program and erase

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

Table 15. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thvogmsa | Longword Program high-voltage time — 7.5 18 us

thversser | Sector Erase high-voltage time — 13 113 ms 1
thversal | Erase All high-voltage time — 52 452 ms 1

1. Maximum time based on expectations at cycling end-of-life.

KL15 Sub-Family Data Sheet Data Sheet, Rev. 3, 9/19/2012.
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Peripheral operating requirements and behaviors

6.4.1.2 Flash timing specifications — commands
Table 16. 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 [VE 1
trdrsre Read Resource execution time — — 30 us 1
togma Program Longword execution time — 65 145 us
tersser Erase Flash Sector execution time — 14 114 ms 2
teatal Read 1s All Blocks execution time — — 1.8 ms
trdonce Read Once execution time — — 25 us 1
tpgmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 62 500 ms 2
tutykey Verify Backdoor Access Key execution time — — 30 us 1

1. Assumes 25MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.

6.4.1.3 Flash high voltage current behaviors
Table 17. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ipb_PaMm Average current adder during high voltage — 25 6.0 mA
flash programming operation

Ibb_ERS Average current adder during high voltage — 15 4.0 mA
flash erase operation

6.4.1.4 Reliability specifications
Table 18. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years
tvmretp1k | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyep | Cycling endurance 10K 50 K — cycles 2

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.
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6.5 Security and integrity modules

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

6.6 Analog

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 19 and Table 20 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.
6.6.1.1 16-bit ADC operating conditions
Table 19. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vbpa Supply voltage Absolute 1.71 — 3.6 Vv
AVppa |Supply voltage Delta to Vpp (Vpp-Vopa) -100 0 +100 mV
AVgsp |Ground voltage |Delta to Vgg (Vss - Vssa) -100 0 +100 mV
Veern | ADC reference 1.13 Vbpa Vbpa v
voltage high
Veer. | ADC reference Vssa Vssa Vssa \'% 3
voltage low
Vapin | Input voltage VREFL — VREFH v
CapiN Input capacitance * 16-bit mode — 10 pF
e 8-/10-/12-bit modes — 4 5
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-/12-bit modes 4
resistance fapck < 4 MHz . . 5 KO
fapck ADC conversion |< 1312-bit mode 1.0 — 18.0 MHz 5
clock frequency
faDCK ADC conversion |16-bit mode 2.0 — 12.0 MHz 5
clock frequency
Crate ADC conversion |< 1312 bit modes 6
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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Table 20. 16-bit ADC characteristics (VrRern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. | Typ.2 | Max. Unit Notes
E Input leakage Iin x Ras mV lin =
error leakage
current
(refer to
the MCU's
voltage
and current
operating
ratings)
Temp sensor Across the full temperature — 1.715 — mV/°C
slope range of the device
Viemp2s | Temp sensor 25°C — 719 — mV
voltage

—

All accuracy numbers assume the ADC is calibrated with Vrgry = 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.

3. The ADC supply current depends on the ADC conversion clock speed, conversion rate and the ADLPC bit (low power).

For lowest power operation the ADLPC bit must be set, the HSC bit must be clear with 1 MHz ADC conversion clock

speed.

4. 1LSB = (VgerH - Vreru)/2\
5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
6. Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
7. Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.
Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
15.00
14.70
1440 | ——————
14.10 \
1380 \
m
Q 13:0
|.|J f_
13.20 \
12.90
12.60
Hardware Averaging Disabled
1230 Averaging of 4 sarmples
' Averaging of 8 samples
Averaging of 32 samples
12.00

1 2 3 4 5 B 7 8 g 10 11 12
ADC Clock Frequency (MHz)

Figure 7. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
14.00

13.75

13.50
13.25 \

13.00

1275

12.25

ENOB

12.00

11325

11.50

11.25

Averaging of 4 Samples
Averaging of 32 Samples

11.00

1 2 3 4 5 6 7 8 9 10 " 12
ADC Clock Frequency (MHz)

Figure 8. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

6.6.2 CMP and 6-bit DAC electrical specifications

Table 21. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Supply voltage 1.71 — 3.6 \
IbDHS Supply current, high-speed mode (EN = 1, PMODE = — — 200 A
1)
IbpLs Supply current, low-speed mode (EN = 1, PMODE = 0) — — 20 A
VaiN Analog input voltage Vss — Voo \Y
Vaio Analog input offset voltage — — 20 mV
Vy Analog comparator hysteresis!
e CRO[HYSTCTR] =00 — 5 — mV
e CRO[HYSTCTR] = 01 — 10 — mV
e CRO[HYSTCTR] =10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV
Vempon | Output high Vpp — 0.5 — — \
Vempol Output low — — 0.5 \Y
toHs Propagation delay, high-speed mode (EN = 1, PMODE 20 50 200 ns
=1)
toLs Propagation delay, low-speed mode (EN = 1, PMODE 80 250 600 ns
=0)

Table continues on the next page...
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1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 13. SPI master mode timing (CPHA = 0)
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1.If configured as output
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 14. SPI master mode timing (CPHA = 1)

Table 26. SPI slave mode timing on slew rate disabled pads

Num. Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation 0 foeripn/4 Hz 1
2 tspsck | SPSCK period 4 X toeriph — ns 2
3 tLead Enable lead time 1 — tperiph —
4 tiag Enable lag time 1 — tperiph —
5 twspsck | Clock (SPSCK) high or low time toeriph - 30 — ns —

Table continues on the next page...
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Pinout

8.1 KL15 Signal Multiplexing and Pin Assighnments

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 | 3 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7
LQFP | LQFP | QFN | QFN
1 1 - 1 | PTEO DISABLED PTEO UARTL_TX | RTC_CLKOUT | CMPO_OUT | I2C1_SDA
2 2 - 2 | PTE1 DISABLED PTE1 SPI1_MOSI | UART1_RX SPI1_MISO | [2C1_SCL
3 - | = | = |PIR2 DISABLED PTE2 SPI1_SCK
4 — | — | — |PITE3 DISABLED PTE3 SPI1_MISO SPI1_MOSI
5 — | — | — |PTE4 DISABLED PTE4 SPI1_PCS0
6 — | — | — |PIBS DISABLED PTE5
7 3 1 — | VDD VDD \VDD
8 4 2 — | VSS VSS VSS
9 5 3 3 | PTE16 ADCO_DP1/ | ADCO_DP1/ | PTE16 SPI0_PCSO | UART2.TX | TPM_CLKINO
ADC0_SE1 | ADCO_SE{
10 6 4 4 | PTE17 ADCO_DM1/ | ADCO_DM1/ | PTE17 SPI0_SCK UART2_RX | TPM_CLKIN1 LPTMRO_
ADCO_SE5a | ADCO_SE5a ALT3
11 7 5 5 | PTE18 ADCO_DP2/ | ADCO_DP2/ | PTE18 SPI0_MOSI 12C0_SDA SPI0_MISO
ADCO_SE2 | ADCO_SE?
12 8 6 6 | PTE19 ADCO_DM2/ | ADCO_DM2/ | PTE19 SPI0_MISO 1200_SCL SPlo_mosl
ADCO_SE6a | ADCO_SE6a
13 9 7 — | PTE2) ADCO_DPO/ | ADCO_DPO/ | PTE20 TPM1_CHO | UARTO_TX
ADCO_SE0 | ADCO_SEO
%l 10 8 — | PTE2 ADCO_DMO/ | ADCO_DMO/ | PTE21 TPMI_CH1 | UARTO_RX
ADC0_SE4a | ADCO_SE4a
Bl 1| = | — |PTE2 ADCO_DP3/ | ADCO_DP3/ | PTE22 TPM2_CHO | UART2_TX
ADCO_SE3 | ADCO_SE3
%] 12| — | — |PTE® ADCO_DM3/ | ADCO_DM3/ | PTE23 TPM2_CH1 | UART2_RX
ADCO_SE7a | ADC0_SE7a
171 13 9 7 | VDDA VDDA VDDA
8] 14| 10| — | VREFH VREFH VREFH
19| 15| 11| — |VREFL VREFL VREFL
20 16 12 8 | VSSA VSSA VSSA
2 17| 13 | — |PTEY CMPO_INS/ | CMPO_IN5/ | PTE29 TPMO_CH2 | TPM_CLKINO
ADCO_SE4b | ADCO_SE4h
2 | 18| 14 9 | PTE0 DACO_OUT/ | DACO_OUT/ | PTE30 TPMO_CH3 | TPM_CLKINt

ADCO_SE23/ | ADCO_SE23/
CMPO_IN4 | CMPO_IN4

B 19| = | — |PEA DISABLED PTE3 TPMO_CH4

A4 | 20 | 15| — |PTEA DISABLED PTE24 TPMO_CHO 2C0_SCL

%5 | 21| 16| — |PTE® DISABLED PTE2S TPMO_CH! 2C0_SDA

6 | 2 | 17| 10 |PTAD SWD_CLK | TSI0_CH! PTAO TPM0_CH5 SWD_CLK
a | 23 | 18| 11 |PTA DISABLED | TSI0_CH2 PTA1 UARTO_RX | TPM2_CHO

B | 4| 19| 12 |PTR DISABLED | TSI0_CH3 PTA2 UARTO_TX | TPM2_CH1
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80 | 64 | 48 | 3 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
LQFP | LQFP | QFN | QFN
29| 2| 2 | 13 |PTA3 SWD_DIO T510_CH4 PTA3 12C1_SCL TPM0_CHO SWD_DIO
0| 2% | 21 14 | PTM NMI_b TS10_CH5 PTA4 12C1_SDA TPM0_CH1 NMI_b
31 2|1 — | — | PN DISABLED PTAS TPM0_CH2
R | 8| = | — |PTA2 DISABLED PTA12 TPM1_CHO
B 9| = | — |PTA3 DISABLED PTA13 TPM1_CH1
B = = | — |PTAH DISABLED PTA14 SPI0_PCSO | UARTO_TX
| = | = | — |PTA5 DISABLED PTA15 SPI0_SCK UARTO_RX
¥ | — | = | — |PTAt6 DISABLED PTA16 SPI0_MOSI SPI0_MISO
| = | = | — |PTA17 DISABLED PTA17 SPI0_MISO SPI0_MOSI
¥ | 30| 2| 15 VDD VDD VDD
9| 3 23 | 16 | VSS VS VS
0 | R | 24 | 17 |PTAI8 EXTALO EXTALO PTA18 UARTI_RX | TPM_CLKINO
41 3B | 25 | 18 | PTA19 XTALO XTALO PTA19 UARTL_TX | TPM_CLKINt LPTMRO_
ALTH
42 | 3 | 2 | 19 |RESETD RESET b PTA20
8| 3% | 27| 20 |PTBU ADCO_SE8/ | ADCO_SE8/ | PTBO/ 1200_SCL TPM1_CHO
LLWU_P5 TS10_CHO TS10_CHO LLWU_P5
44 | 3% | 28 | 21 |PTB ADCO_SEY | ADCO_SEY/ | PTB1 12C0_SDA TPM1_CH1
TS10_CH6 TS10_CH6
b | 37| 29| — |PIB ADCO_SE12/ | ADCO_SE12/ | PTB2 12C0_SCL TPM2_CHO
TSI0_CH7 TSI0_CH7
46 | 38 | 30 | — |PTB3 ADCO_SE13/ | ADCO_SE1% | PTB3 12C0_SDA TPM2_CH1
TS10_CH8 TS10_CH8
47 | = | = | — |PTBS DISABLED PTB8 EXTRG_IN
8 —| = | — [PTBY DISABLED PTBY
9 —| = | — |PTBI0 DISABLED PTB10 SPI_PCSO
5 | = | = | — |PTBit DISABLED PTB11 SPI_SCK
51 9| 3 — | PTB16 TS10_CH9 TS10_CH9 PTB16 SPI1_MOSI | UARTO_RX | TPM_CLKINO | SPH_MISO
5 | 40| % | — |PIBI7 TSI0_CH10 | TSIO_CH10 | PTB17 SPH_MISO | UARTO_TX | TPM_CLKIN1 | SPI1_MOSI
5 | 41 — | — | PTB18 TSI0_CHi1 | TSIO_CH11 | PTB18 TPM2_CHO
5 | £ | = | — |PTB9 TSI0_CH12 | TSI0_CH12 | PTB19 TPM2_CH1
5 | 4| 38 | — |PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO EXTRG_IN CMPO_OUT
TSI0_CH13 | TSI0_CH13
56 4 Kl 22 | PTCY/ ADCO_SE15/ | ADCO_SE15/ | PTC1/ [2C1_SCL TPM0_CHO
LLWU_P6/ | TSI0O_CH14 | TSIO_CH14 | LLWU_Pe/
RTC_CLKIN RTC_CLKIN
57| 45| % | 28 |PTC2 ADCO_SEf1/ | ADCO_SE11/ | PTC2 12C1_SDA TPMO_CH1
TSI0_CH15 | TSI0_CH15
5 | 46 | 3% | 24 |PTCY DISABLED PTCY/ UARTI_RX | TPMO_CH2 | CLKOUT
LLWU_P7 LLWU_P7
5 | 47| — | — |VSS VS VS
60 | 48| — | — [VDD VDD VDD
61 49 | 3| 2 |PTC4H DISABLED PTC4/ SPI0_PCSO | UARTI_TX | TPM0_CH3
LLWU_P8 LLWU_P8
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8o | | prD7
79 | ] pTDBILLWU_P15
78| ] p1os
77 | ] pTDarLwu_P14
76 || pTD3
75 || pTD2
74| ] PO
73| ] poo
72| ] prC17
71| ] prcie
70| | prci3
69 | | prCi2
68 | | prCi1
67 |_] prci0
66 | | prco
65| | prcs
64 | | prc7
63 || PTCBILLWU_P10
62 | | pTCsiLwu_pg
61| | prcarLwu_ps

pTEO [ ] voo
prE1 [ ] 2 so| | vss

(=2}
o

pre2[ | 3 58 | | PTC3LLWU_P7
PTEs [ | 4 57| ] prcz
prea [ 5 56 || PTCILLWU_PE/RTC_CI

PTEs | 6 55 ] PrCo
voo [_| 7 54| | PTB19
vss | 8 53| | pTB18
prete | 9 s2| | PTB17
pre17 ] 10 51| ] praie
PTE18 | 11 50| ] prB11
prete | 12 a9 ] PBI0
prezo | 18 48| | PTBo
pre21 [ | 14 a7| ] P88
Pre22 [ 15 4| | P83
PTE23 | 16 as| | PTB2
vopa [ 17 4| ] P8I

vRerH [_| 18 43| | PTBOLLWU_PS

vrerL [ 19 42| ]| RESETb

VSSA 20 PTA19
L] ]

pTE29 [ 2t
pTE30 [ ] 22
PTEst [ ] 23
PTE24 [ | 24
pTE2s [ 25
pTa0 | 26
prat [ 27
pra2 [ | 28
pTA3 | 29
pTas | 30
pras | 3t
prat2 [ a2
pTats [ 33
prata [ 34
pTats [ | 35
pTate | 36
prat7 [ 37
vop || s8

vss [_] 30
prats [ 40 .

Figure 17. KL15 80-pin LQFP pinout diagram
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Figure 18. KL15 64-pin LQFP pinout diagram
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Figure 19. KL15 48-pin QFN pinout diagram
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