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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
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; 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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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 2. Vpp supply LVD and POR operating requirements (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Low-voltage warning thresholds — low range 1
VivwiL ¢ Level 1 falling (LVWV=00) 1.74 1.80 1.86 \
VivweaL * Level 2 falling (LVWV=01) 1.84 1.90 1.96 \
VivwaL * Level 3 falling (LVWV=10) 1.94 2.00 2.06 \
VivwaL ¢ Level 4 falling (LVWV=11) 2.04 2.10 2.16 Vv
Vuvse | Low-voltage inhibit reset/recover hysteresis — — +40 — mV
low range
Vgg Bandgap voltage reference 0.97 1.00 1.08 \"
tLpo Internal low power oscillator period — factory 900 1000 1100 us
trimmed

1. Rising thresholds are falling threshold + hysteresis voltage

5.2.3 Voltage and current operating behaviors
Table 3. Voltage and current operating behaviors

Symbol Description Min. Max. Unit Notes
VoH Output high voltage — Normal drive pad 1
* 27V=sVpp<s36V,lpy=-5mA Vpp—0.5 — \Y
* 1.71V<sVpp=27V,lpy=-1.5mA Vpp — 0.5 — \Y
VoH Output high voltage — High drive pad 1
* 27V<Vpp<36V,lpy=-18 mA Vpp—-0.5 — \Y
* 171V <Vpp=27V,loy=-6 mA Vpp - 0.5 — \Y

loHT Output high current total for all ports — 100 mA
VoL Output low voltage — Normal drive pad 1
* 27V=Vpps36V,lg.=5mA — 0.5 \Y
¢ 1.71V<Vpp=27V,lg.=1.5mA — 0.5 \
VoL Output low voltage — High drive pad 1
* 27V=sVpps36V,lgp.=18mA — 0.5 \Y
* 171V <sVpp=s27V,lgp=6mA — 0.5 \Y
loLt Output low current total for all ports — 100 mA
Iin Input leakage current (per pin) for full temperature — 1 A 2
range
N Input leakage current (per pin) at 25 °C — 0.025 A
Iin Input leakage current (total all pins) for full temperature — 65 A
range
loz Hi-Z (off-state) leakage current (per pin) — 1 A

Table continues on the next page...
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General
Table 5. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Iop_vier | Very low power run mode current - 4 MHz core / 5,4
0.8 MHz bus and flash, all peripheral clocks — 300 745 A
enabled, code of while(1) loop executing from
flash
e at3.0V
Ipp_vipw | Very low power wait mode current - core — 135 496 A 5
disabled / 4 MHz system / 0.8 MHz bus / flash
disabled (flash doze enabled), all peripheral
clocks disabled
e at3.0V
Ipp_stop |Stop mode current at 3.0 V
at25°C — 345 490
at 50 °C — 357 827 A
at70°C — 392 869
at85°C — 438 927
at 105 °C — 551 1065
Ipp_vips | Very-low-power stop mode current at 3.0 V
at25°C — 4.4 16
at 50 °C — 10 35 pA
at70°C — 20 50
at 85 °C — 37 112
at 105 °C — 81 201
Ipp LLs |Low leakage stop mode current at 3.0 V
at 25 °C — 1.9 37 WA
at50 °C — 3.6 39
at70°C — 6.5 43
at85°C — 13 49
at 105 °C — 30 69
Ipp_viLss |Very low-leakage stop mode 3 current at 3.0 V
at 25 °C — 1.4 3.2 HA
at 50 °C — 2.5 19
at70°C — 5.1 21
at85°C — 9.2 26
at 105 °C — 21 38
Ipp_viist |Very low-leakage stop mode 1 current at 3.0V
at 25°C — 0.7 1.4
at 50°C — 1.3 13 pA
at 70°C — 2.3 14
at 85°C — 51 17
at 105°C — 13 25
Table continues on the next page...
KL15 Sub-Family Data Sheet Data Sheet, Rev. 3, 9/19/2012.
Freescale Semiconductor, Inc. 15



Table 6. Low power mode peripheral adders — typical value (continued)

General

Symbol

Description

Temperature (°C)

Unit

-40

25

50

70

85

105

|EREFSTEN32KHZ

External 32 kHz crystal clock adder by
means of the OSCO_CR[EREFSTEN
and EREFSTEN] bits. Measured by
entering all modes with the crystal
enabled.

VLLS1
VLLS3
LLS
VLPS
STOP

440
440
490
510
510

490
490
490
560
560

540
540
540
560
560

560
560
560
560
560

570
570
570
610
610

580
580
680
680
680

nA

lemp

CMP peripheral adder measured by
placing the device in VLLS1 mode with
CMP enabled using the 6-bit DAC and a
single external input for compare.
Includes 6-bit DAC power consumption.

22

22

22

22

22

22

A

IrTC

RTC peripheral adder measured by
placing the device in VLLS1 mode with
external 32 kHz crystal enabled by
means of the RTC_CR[OSCE] bit and
the RTC ALARM set for 1 minute.
Includes ERCLK32K (32 kHz external
crystal) power consumption.

432

357

388

475

532

810

nA

luarT

UART peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source waiting
for RX data at 115200 baud rate.
Includes selected clock source power
consumption.

MCGIRCLK (4MHz internal reference
clock)

OSCERCLK (4MHz external crystal)

66

214

66

237

66

246

66

254

66

260

66

268

A

Itpm

TPM peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source
configured for output compare
generating 100Hz clock signal. No load
is placed on the I/O generating the clock
signal. Includes selected clock source
and I/O switching currents.

MCGIRCLK (4MHz internal reference
clock)

OSCERCLK (4MHz external crystal)

86

235

86

256

86

265

86

274

86

280

86

287

uA

Iz

Bandgap adder when BGEN bit is set
and device is placed in VLPx, LLS, or
VLLSx mode.

45

45

45

45

45

45

A

Table continues on the next page...
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General

Table 6. Low power mode peripheral adders — typical value (continued)

Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105
lapc ADC peripheral adder combining the 366 366 366 366 366 366 UA

measured values at VDD and VDDA by
placing the device in STOP or VLPS
mode. ADC is configured for low power
mode using the internal clock and
continuous conversions.

5.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

e MCG in FBE for run mode, and BLPE for VLPR mode
* No GPIOs toggled

e Code execution from flash with cache enabled
» For the ALLOFF curve, all peripheral clocks are disabled except FTFA

KL15 Sub-Family Data Sheet Data Sheet, Rev. 3, 9/19/2012.
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General

Current Consumption on Voo (A)

VLPR Mode Current Vs Core Frequency
Temperature = 25, Vpp = 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = BLPE

400.00E-06

350.00E-06 A

300.00E-06 //
250.00E:06 /

/ All Peripheral CLK Gates
200.00E:06

=@ All On
150.00E:06
100.00E:06
50.00E:06
000.00E+00 )
|
1 2 4 Core Freq (MHz)
Figure 3. VLPR mode current vs. core frequency
5.2.6 EMC radiated emissions operating behaviors
Table 7. 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 dBpVv
VREes Radiated emissions voltage, band 3 150-500 12 dBpVv
VREs Radiated emissions voltage, band 4 500-1000 7 dBuVv
Vee_iec  |IEC level 0.15-1000 M — 2,3

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 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.
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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

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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Peripheral operating requirements and behaviors

Table 20. 16-bit ADC characteristics (VrRern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
ADC e ADLPC =1, ADHSC =0 1.2 2.4 3.9 MHz tapack = 1/
asynchronous - ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz | TApAcK

f clock source

ADACK « ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
e ADLPC =0, ADHSC =1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE Total unadjusted ¢ 12-bit modes — +4 +6.8 LSB* 5
error o <12-bit modes — +1.4 +2.1
DNL Differential non- e 12-bit modes — +0.7 -1.1to+1.9 LSB4 5
linearity 031005
* <12-bit modes —
INL Integral non- * 12-bit modes — +1 -2.7to +1.9 LSB* 5
linearity -0.7 0 +0.5
e <12-bit modes — +0.5
Ers Full-scale error e 12-bit modes — -4 -5.4 LSB* VADIN =
* <12-bit modes — -1.4 -1.8 Vooa
5
Eq Quantization * 16-bit modes — -1t00 — LSB*
error « <1312-bit modes — — +0.5
ENOB |Effective number |16-bit differential mode 6
of bits « Avg=32 12.8 145 — bits
* Avg=4 119 13.8 — bits
16-bit single-ended mode
" Avg=32 12.2 13.9 — bits
e Avg=4
Ve 11.4 13.1 — bits
siINap | Signal-to-noise | See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
THD Total harmonic 16-bit differential mode 7
distortion . Avg=32 . _94 . dB
16-bit single-ended mode . -85 o dB
* Avg =32
SFDR | Spurious free 16-bit differential mode 7
dynamic range . Avg=32 82 05 . dB
16-bit single-ended mod
6-bit single-ended mode 78 9 . dB
e Avg=32

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

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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Peripheral operating requirements and behaviors

6.6.3.1 12-bit DAC operating requirements
Table 22. 12-bit DAC operating requirements
Symbol | Desciption Min. Max. Unit Notes
Vbpa Supply voltage 1.71 3.6 \Y
Vpacr Reference voltage 1.13 3.6 \Y 1
Ta Temperature Operating temperature °C
range of the device
CL 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
6.6.3.2 12-bit DAC operating behaviors
Table 23. 12-bit DAC operating behaviors
Symbol | Description Min. Typ. Max. Unit Notes
Ippa_pacL | Supply current — low-power mode — — 250 A
P
Ipba_pacH | Supply current — high-speed mode — — 900 A
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ys 1
low-power mode
tpacHp | Full-scale settling time (0x080 to OxF7F) — — 15 30 us 1
high-power mode
tcepacLp | Code-to-code settling time (OxBF8 to 0xC08) — 0.7 1 us 1
— low-power mode and high-speed mode
Vyacoutt | DAC output voltage range low — high-speed — — 100 mV
mode, no load, DAC set to 0x000
Vgacouth | DAC output voltage range high — high- Vbacr — Vpacr mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL Differential non-linearity error — Vpacgr > 2 — — +1 LSB 3
Vv
DNL Differential non-linearity error — Vpacr = — — +1 LSB 4
VREF_OUT
Vorrset |Offset error — +0.4 %FSR
Eg Gain error — + +0 %FSR
PSRR |Power supply rejection ratio, Vppa = 2.4 V 60 — 90 dB
Tco Temperature coefficient offset voltage — 3.7 — puVv/C 6
Tge Temperature coefficient gain error — 0.000421 — %FSR/C
Rop Output resistance load = 3 kQ — — 250 Q

Table continues on the next page...

KL15 Sub-Family Data Sheet Data Sheet, Rev. 3, 9/19/2012.

Freescale Semiconductor, Inc.

37



A ————
Peripheral operating requirements and behaviors

Table 23. 12-bit DAC operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
* Low power (SP_p) 0.05 0.12 —
BW 3dB bandwidth kHz
* High power (SPyp) 550 — —
e Low power (SP;p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacr =100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr —100 mV with Vppa > 2.4 V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacr — 100 mV
6. Vppa =3.0V, reference select set for Vppa (DACx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC set to

0x800, temperature range is across the full range of the device
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Figure 11. Typical INL error vs. digital code
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Peripheral operating requirements and behaviors
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Figure 15. SPI slave mode timing (CPHA = 0)
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Figure 16. SPI slave mode timing (CPHA = 1)

6.8.2 I2C
See General switching specifications.
6.8.3 UART

See General switching specifications.
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Dimensions

6.9 Human-machine interfaces (HMI)

6.9.1 TSI electrical specifications
Table 28. TSI electrical specifications

Symbol Description Min. Type Max Unit
TSI_RUNF Fixed power consumption in run mode — 100 — A
TSI_RUNV Variable power consumption in run mode 1.0 — 128 HA

(depends on oscillator's current selection)
TSI_EN Power consumption in enable mode — 100 — A
TSI_DIS Power consumption in disable mode — 1.2 — A
TSI_TEN TSI analog enable time — 66 — ps
TSI_CREF TSI reference capacitor — 1.0 — pF
TSI_DVOLT Voltage variation of VP & VM around nominal 0.19 — 1.03 \
values

7 Dimensions

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
32-pin QFN 98ASA00473D
48-pin QFN 98ASA00466D
64-pin LQFP 98ASS23234W
80-pin LQFP 98ASS23174W
8 Pinout
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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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Pinout
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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