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Related Resources (continued)

Type Description Resource
Reference The Reference Manual contains a comprehensive description of the KL13P80M48SF3RM!'
Manual structure and function (operation) of a device.
Data Sheet The Data Sheet includes electrical characteristics and signal This document.
connections.
Chip Errata The chip mask set Errata provides additional or corrective information for | KINETIS_L_ONO1P?
a particular device mask set.
Package Package dimensions are provided in package drawings. * 64-LQFP: 98ASS23234W!1
drawing * 64 MAPBGA:
98ASA00420D'

» 48 QFN: 98ASA00616D"
* 80 LQFP: 98ASS23174W"
* 32 QFN: 98ASA00615D"

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.
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General

1.4 Voltage and current operating ratings
Table 4. Voltage and current operating ratings

Symbol Description Min. Max. Unit

Vb Digital supply voltage -0.3 3.8 \Y

Ibp Digital supply current — 120 mA

Vio 10 pin input voltage -0.3 Vpp + 0.3 \'
Ip Instantaneous maximum current single pin limit (applies to -25 25 mA

all port pins)
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \'
2 General

2.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the

following figure.
L >‘< High
Vi ow ZZL

Input Signal Midpoint1

v
Fall Time —> F— E—— Rise Time

The midpointis Vi + (Viu - Vi) / 2
Figure 1. Input signal measurement reference

All digital I/O switching characteristics, unless otherwise specified, assume that the
output pins have the following characteristics.

* C; =30 pF loads

* Slew rate disabled

* Normal drive strength

2.2 Nonswitching electrical specifications

6 Kinetis KL13 Microcontroller, Rev.2, 03/2015.
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A
General
Table 8. Power mode transition operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
+ VLPS > RUN
— 7.5 8 ps
+ STOP — RUN
— 7.5 8 ps

1. Normal boot (FTFA_FOPT[LPBOOT]=11)

2.2.5 Power consumption operating behaviors

The maximum values stated in the following table represent characterized results
equivalent to the mean plus three times the standard deviation (mean + 3 sigma).

NOTE
The while (1) test is executed with flash cache enabled.

Table 9. Power consumption operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ibpa Analog supply current — — See note mA 1
Ipb_runco |Running CoreMark in flash in compute operation 2
mode—48M HIRC mode, 48 MHz core / 24 MHz
flash, Vpp =3.0 V
e at25°C — 4.74 4.93 mA
* at105°C — 4.9 5.10
Ipb_runco |Running While(1) loop in flash in compute
operation mode—48M HIRC mode, 48 MHz
core / 24 MHz flash, Vpp = 3.0 V
e at25°C — 3.27 3.43 mA
* at105°C — 3.42 3.59
Ippb_run | Run mode current—48M HIRC mode, running 2
CoreMark in Flash all peripheral clock disable
48 MHz core/24 MHz flash, Vpp =3.0 V
e at25°C — 5.63 5.86 mA
* at105°C — 5.79 6.02
Ippb_run | Run mode current—48M HIRC mode, running 2,
CoreMark in flash all peripheral clock disable,
24 MHz core/12 MHz flash, Vpp = 3.0 V
. at25°C — 3.47 3.61
e at 105 °C — 3.63 3.78 mA
Table continues on the next page...
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Table 10.

General

Low power mode peripheral adders — typical value (continued)

Symbol

Description

Temperature (°C)

Unit

25 50 70 85

105

Includes selected clock source power
consumption.
¢ |RC8M (8 MHz internal reference
clock)
* IRC2M (2 MHz internal reference
clock)

105
34

110 | 110 | 111 | 112
34 | 34 34 | 34

114
34

A

Irpm

TPM peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source
configured for output compare
generating 100 Hz clock signal. No load
is placed on the 1/0O generating the clock
signal. Includes selected clock source
and I/O switching currents.
* |IRC8M (8 MHz internal reference
clock)
¢ IRC2M (2 MHz internal reference
clock)

130
40

130 130 130 | 130
40 40 40 40

130
40

A

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

45

45 45 45 | 45

45

A

lanc

ADC peripheral adder combining the
measured values at Vpp and Vppa by
placing the device in STOP or VLPS
mode. ADC is configured for low power
mode using the internal clock and
continuous conversions.

320

320 320 320 | 320

320

HA

2.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

e MCG-Lite in HIRC for run mode, and LIRC for VLPR mode
* No GPIOs toggled
e Code execution from flash

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

Kinetis KL13 Microcontroller, Rev.2, 03/2015.
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PR 4

General
Run Mode Current vs Core Frequency
Temperature =25, VDD=3,MCG Mode=HIRC, while loop located in Flash

6.00E-3

5.00E-3
— 4.00E-3
=
a
2
H All Peripheral CLK Gates
E 3.00E-3
7 = OFF
E e
g
J 20063

1 .00E-3
000.00E+D CLK Ratio

1-1 11 1-1 1-1 -1 12 Elash - Core
3 5 & 12 24 a8 Core Freq (MHz)
Figure 2. Run mode supply current vs. core frequency
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Peripheral operating requirements and behaviors

Table 15. Thermal attributes

Board type Symbol Description 64 LQFP | 80 LQFP Unit Notes
Single-layer (1S) Reya Thermal resistance, junction to 71 58 °C/W 1,2
ambient (natural convection)
Four-layer (2s2p) Reua Thermal resistance, junction to 53 43 °C/W 1,2
ambient (natural convection)
Single-layer (1S) Reyva | Thermal resistance, junction to 60 47 °C/W 1,3
ambient (200 ft./min. air speed)
Four-layer (2s2p) Resma | Thermal resistance, junction to 46 37 °C/W 1,3,
ambient (200 ft./min. air speed)
— Reys Thermal resistance, junction to 35 26 °C/W 4
board
— ReJc Thermal resistance, junction to 21 15 °C/W 5
case
— Y Thermal characterization 5 3 °C/W 6

parameter, junction to package top
outside center (natural convection)

. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

Per JEDEC JESD51-2 with natural convection for horizontally oriented board. Board meets JESD51-9 specification for
1s or 2s2p board, respectively.

Per JEDEC JESD51-6 with forced convection for horizontally oriented board. Board meets JESD51-9 specification for
1s or 2s2p board, respectively.

. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is
measured on the top surface of the board near the package.

. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1).

. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is
written as Psi-JT.

3 Peripheral operating requirements and behaviors

3.1 Core modules

3.1.1 SWD electricals

Table 16. SWD full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \
J1 SWD_CLK frequency of operation

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

Table 19. Oscillator DC electrical specifications (continued)

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

Symbol | Description Min. Typ. Max. Unit Notes
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 — \
mode) — high-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y

1. Vpp=3.3V, Temperature =25 °C

2. See crystal or resonator manufacturer's recommendation

3. C4C, 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.
4. When low power mode is selected, Rk 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.

3.3.2.2 Oscillator frequency specifications

Table 20. Oscillator frequency specifications

(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

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 — 3 — 8 MHz
high-frequency mode (low range)
(MCG_C2[RANGE]=01)

fosc_ni 2 | Oscillator crystal or resonator frequency — 8 — 32 MHz
high frequency mode (high range)
(MCG_C2[RANGE]=1x)

fec_extal | INput clock frequency (external clock mode) — — 48 MHz

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

tost Crystal startup time — 32 kHz low-frequency, — 750 — ms 1,2

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

1. Proper PC board layout procedures must be followed to achieve specifications.
2. Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S
register being set.

Kinetis KL13 Microcontroller, Rev.2, 03/2015.
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Peripheral operating requirements and behaviors

3.4 Memories and memory interfaces

3.4.1 Flash electrical specifications

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

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
thypgms | 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.

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 us 1
trdrsre Read Resource execution time — — 30 us 1
togma Program Longword execution time — 65 145 ps —
tersser Erase Flash Sector execution time — 14 114 ms 2
trg1all Read 1s All Blocks execution time — — 0.9 ms 1
tdonce | Read Once execution time — — 25 ys 1
togmonce | Program Once execution time — 65 — ys —
tersall Erase All Blocks execution time — 70 575 ms 2
tviykey | Verify Backdoor Access Key execution time — — 30 ys 1
tersallu Erase All Blocks Unsecure execution time — 70 575 ms 2

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

28 Kinetis KL13 Microcontroller, Rev.2, 03/2015.
Freescale Semiconductor, Inc.



Peripheral operating requirements and behaviors

3.4.1.3 Flash high voltage current behaviors
Table 23. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ipb_PGM 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

3.4.1.4 Reliability specifications
Table 24. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
thvmretp1ox | Data retention after up to 10 K cycles 5 50 — years —
twmretp1k | Data retention after up to 1 K cycles 20 100 — years —
Nnvmeyep | CYcCling 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.

3.5 Security and integrity modules

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

3.6 Analog

3.6.1 ADC electrical specifications

Using differential inputs can achieve better system accuracy than using single-end
inputs.

Kinetis KL13 Microcontroller, Rev.2, 03/2015. 29
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Peripheral operating requirements and behaviors

3.6.1.1 16-bit ADC operating conditions
Table 25. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage  |Absolute 1.71 — 3.6 \ —
AVppa Supply voltage Delta to Vpp (Vpbp — Vppa) -100 0 +100 mV 2
AVgsa |Ground voltage |Deltato Vgg (Vss— Vssa) -100 0 +100 mV 2
VaDIN Input voltage ¢ 16-bit differential mode | VREFL — 31/32°* \Y —
VREFH
¢ All other modes VREFL — VREFH
Capin | Input ¢ 16-bit mode — 10 pF —
capacitance « 8-bit/ 10-bit / 12-bit — 5
modes
RapiN Input series — 2 5 kQ —
resistance
Ras Analog source 13-bit / 12-bit modes 3
resistance
(external) fADCK <4 MHz — — 5 kQ
fanck |ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
fapck ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 | Ksps
Continuous conversions
enabled, subsequent
conversion time
Crate ADC conversion |16-bit mode 5
rate No ADC hardware averaging 37.037 — 461.467 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. 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.

N

. To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.
5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

30 Kinetis KL13 Microcontroller, Rev.2, 03/2015.
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Peripheral operating requirements and behaviors

Table 26. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa) (continued)

Symbol | Description Conditions' Min. Typ.2 Max. Unit Notes
* <12-bit modes - 04 1 0710
+0.5
Ers Full-scale error * 12-bit modes — -4 -5.4 LSB4 VapDIN =
5
* <12-bit modes — -1.4 -1.8 Vopa
Eq Quantization * 16-bit modes — -1t00 — LsB*
error * <13-bit modes — — +0.5
ENOB |Effective 16-bit differential mode 6
number ofbits |, avg =32 128 | 145 — bits
e Avg=4 11.9 13.8 — bits
16-bit single-ended mode
. Avg=32 12.2 13.9 — bits
.« Avg=4 11.4 13.1 — bits
SINAD |Signaito-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 . 4B
* Avg =32
SFDR |Spurious free | 16-bit differential mode 7
dynamic range . Avg=32 82 95 . dB
16-bit single-ended mode 78 9% . 4B
e Avg=32
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 range 1.55 1.62 1.69 mV/°C 8
slope of the device
Vtiemp2s | Temp sensor 25°C 706 716 726 mV 8
voltage

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

32

Freescale Semiconductor, Inc.

Kinetis KL13 Microcontroller, Rev.2, 03/2015.




g |

© N oA

Peripheral operating requirements and behaviors

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.
The ADC supply current depends on the ADC conversion clock speed, conversion rate and ADC_CFG1[ADLPC] (low
power). For lowest power operation, ADC_CFG1[ADLPC] must be set, the ADC_CFG2[ADHSC] bit must be clear with
1 MHz ADC conversion clock speed.

1 LSB = (VRerH - Vreru)/2N

ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.

Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.

ADC conversion clock < 3 MHz

ENOB

ENOB

Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input

15.00
14.70
14.40 — ———
14.10 — ——
——— —_— ]
13.80 ]
13.50
13.20
12.90
12.60
Hardware Averaging Disabled
12.30 —— Averaging of 4 samples
’ —— Averaging of 8 samples
12.00 —— Averaging of 32 samples

1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)

Figure 7. Typical ENOB vs. ADC_CLK for 16-bit differential mode

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

12.75
12.50

12.25
12.00

11.75

11.50

11.25 —— Averaging of 4 samples

—— Averaging of 32 samples

1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)

11.00

Figure 8. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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Peripheral operating requirements and behaviors

3.6.2 Voltage reference electrical specifications

Table 27. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vbpa Supply voltage 3.6 \ —
Ta Temperature Operating temperature °C —
range of the device
CL Output load capacitance 100 nF 1,2

1. C_ must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external
reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C, value over the operating temperature range
of the device.

Table 28 is tested under the condition of setting VREF_TRM[CHOPEN],
VREF_SC[REGEN] and VREF_SC[ICOMPEN] bits to 1.

Table 28. VREF full-range operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output with factory trim at 1.1915 1.195 1.1977 \ 1
nominal Vppa and temperature=25C
Vout Voltage reference output — factory trim 1.1584 — 1.2376 \ 1
Vout Voltage reference output — user trim 1.193 — 1.197 \Y 1
Vstep Voltage reference trim step — 0.5 — mV 1
Vidritt Temperature drift (Vmax -Vmin across the full — 2 15 mV 1
temperature range: 0 to 70°C)
Ing Bandgap only current — — 80 A 1
lip Low-power buffer current — — 360 uA 1
Ihp High-power buffer current — — 1 mA 1
AV poap |Load regulation pVv 1,2
e current== 1.0 mA — 200 —
Tstup Buffer startup time — — 100 ys —
Tenop_osc_st | Internal bandgap start-up delay with chop — — 35 ms —
up oscillator enabled
Vit | Voltage drift (Vmax -Vmin across the full voltage — 2 — mV 1
range)

1. See the chip's Reference Manual for the appropriate settings of the VREF Status and Control register.
2. Load regulation voltage is the difference between the VREF_OUT voltage with no load vs. voltage with defined load

34

Freescale Semiconductor, Inc.

Kinetis KL13 Microcontroller, Rev.2, 03/2015.



Peripheral operating requirements and behaviors

Table 29. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes
Ta Temperature 0 50 °C —
Table 30. VREF limited-range operating behaviors
Symbol | Description Min. Max. Unit Notes
Vout Voltage reference output with factory trim 1.173 1.225 \ —

3.6.3 CMP and 6-bit DAC electrical specifications
Table 31. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp Supply voltage 1.71 — 3.6 Vv
IbbHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaN Analog input voltage Vgs—0.3 — Vbp \
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
Vewpon | Output high Vpp — 0.5 — — \Y
Vempor | Output low — — 0.5 \Y
tbHs Propagation delay, high-speed mode (EN=1, PMODE=1) 20 50 200 ns
toLs Propagation delay, low-speed mode (EN=1, PMODE=0) 80 250 600 ns
Analog comparator initialization delay? — — 40 ps

Ibaceb 6-bit DAC current adder (enabled) — 7 — A

INL 6-bit DAC integral non-linearity -0.5 — 0.5 LsB®
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

1. Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—0.6 V.
2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to
CMP_DACCRI[DACEN], CMP_DACCRI[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.
3. 1LSB = Vigference/64

Kinetis KL13 Microcontroller, Rev.2, 03/2015.
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Communication interfaces

Table 37. SPI slave mode timing on slew rate enabled 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 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 — tperiph ns 3
9 tais Slave MISO disable time — tperiph ns 4
10 ty Data valid (after SPSCK edge) — 130 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 fyeripn is the bus clock (fsys). For SPI1 fyeripn 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
(INPSUST) -
N N v \—
SPSCK R I b
(CPOL=0) /] N /
(INPUT) g ko R
SPSCK ‘@"@"@)’ (12> >t (=(13)
(CPOL=1) " | X X X 7
(INPUT) N\ / NN N Y/ .
MISO BIT6. .. ;N SEE
QUTPUT) SLAVE MSB | X y SLAVE LSB OUT NOTE
(|'\,\/,ISSIT) MSB IN BIT6...1 ) LSBIN
NOTE: Not defined
Figure 15. SPI slave mode timing (CPHA = 0)
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Design considerations

VDD MCU

RESET_b

RESET_b

0.1uF

'||2I1 2

Figure 20. Reset circuit

When an external supervisor chip is connected to the RESET_b pin, a series
resistor should be used to avoid damaging the supervisor chip or the RESET_b pin,
as shown in Figure 55. The series resistor value (RS below) should be in the range
of 100Q to 1kQ depending on the external reset chip drive strength. The supervisor
chip must have an active high, open-drain output.

Supervisor Chip VDD MCU
10k
ouT 1 2 © RESET b
Active high, RS ~
open drain 0.1uF
[aV)

Figure 21. Reset signal connection to external reset chip
NMI pin

Because a low level on the NMI_b pin will trigger the Non-maskable interrupt, it is
not recommended to add a pull-down resistor or capacitor on this pin. When this
pin is enabled as the NMI function an external pull-up resistor (10k) as shown in
the following figure is recommended for robustness.

If the NMI_b pin is used as an I/O pin the Non-maskable interrupt handler is
required to disable the NMI function by remapping to another function. The NMI
function is disabled by programming the FOPT[NMI_DIS] bit to zero.
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Pinouts and Packaging

80 | 64 | 4 | 64 | 32 | PinName | Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT?
LQFP| LQFP| QFN | MAP | QFN
BGA
| = | = | = | — | PTA17 DISABLED PTA17 SPI0_MISO SPI0_MOSI
8| 0| 2| G| 15 |VDD VDD VDD
9| 3| 8| H | 16 |VSS VSS VSS
40 | 2| 24| H8 | 17 | PTAI8 EXTALO EXTALO PTA18 LPUART1_ | TPM_
RX CLKINO
441 38| 25| G8 | 18 | PTA19 XTALO XTALO PTA19 LPUART1_ | TPM_ LPTMRO_
X CLKIN1 ALT1
2 | 34 | 26| F8 | 19 | PTA2 RESET_b PTA20 RESET_b
B B | 27| FT | 20 | PTBY ADCO_SE8 | ADCO_SE8 | PTBO/ [200_SCL | TPM1_CHO | SPIH_MOSI | SPH_MISO
LLWU_P5 LLWU_P5
44 | 36 | 28 | F6 | 21 | PTBt ADCO_SE9 | ADCO_SE9 | PTB1 [2C0_SDA | TPM1_CH1 | SPI_MISO | SPI1_MOSI
4| 37| 29| E7T | — | PTB ADCO_ ADCO_ PTB2 [200_SCL | TPM2_CHO
SEf2 SE12
46 | 38| 30| E8 | — |PTB3 ADCO_ ADCO_ PTB3 [2C0_SDA | TPM2_CH1
SE13 SE13
a1 = | = | — | — | PTB8 PTB8 SPI1_PCS0 | EXTRG_IN
81 —| —| — | — |PTBI PTB9 SPI1_SCK
¥ —| = = — |PTBI0 PTB10 SPI1_PCS0
5| —| = | — | — |PTBNH PTB1 SPI1_SCK
50| 39 | 31 | E6 | — | PTBI6 PTB16 SPI1_MOSI | LPUARTO_ | TPM_ SPI1_MISO
RX CLKINO
52 | 40 | 32 | D7 | — |PTBI7 PTB17 SPI1_MISO | LPUARTO_ | TPM_ SPI1_MOSI
X CLKIN1
53| 41| — | D6 | — |PTBI8 PTB18 TPM2_CHO
54 | 42| — | C7 | — |PTB19 PTB19 TPM2_CH1
5 | 43| 33 | D8 | — |[PTCO ADCO_ ADCO_ PTCO EXTRG_IN CMPO_OUT
SE14 SE14
5 | 44| 34| C6 | 22 |PTCY ADCO_ ADCO_ PTC1/ 12C1_SCL TPM0_CHO
LLWU_P6/ | SE15 SE15 LLWU_Pe/
RTC_CLKIN RTC_CLKIN
57| 45| 3% | BT | 23 | PTC2 ADCO_ ADCO_ PTC2 12C1_SDA TPMO_CH1
SE11 SEf1
58 | 46 | 3 | C8 | 24 |PTCY PTC3/ SPI1_SCK | LPUART1_ | TPM0_CH2 | CLKOUT
LLWU_P7 LLWU_P7 RX
5 | 47| — | B3| — |VSS VSS VSS
60 | 48| — | E4 | — | VDD VDD VDD
61 | 49 | 37 | B8 | 25 | PTC4/ PTC4/ SPI0_PCS0 | LPUART1_ | TPMO_CH3 | SPI1_PCS0
LLWU_P8 LLWU_P8 X
62 | 50 | 38 | A8 | 26 | PTCA PTCS/ SPI0_SCK | LPTMRO_ CMPO_OUT
LLWU_P9 LLWU_P9 ALT2
63 | 51| 39 | A7 | 27 | PTCe/ CMPO_INO | CMPO_INO | PTC6/ SPI0_MOSI | EXTRG_IN SPIO_MISO
LLWU_P10 LLWU_P10
64 | 52 | 40 | B6 | 28 | PTC7 CMPO_INT | CMPO_INT | PTC7 SPI0_MISO SPI0_MOSI
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Pinouts and Packaging

80 | 64 | 48 | 64 | 32 | PinName | Default ALTO ALTY ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
LQFP| LQFP| QFN | MAP | QFN
BGA
65 | 83| — | A6 | — |PTC8 CMPO_IN2 | CMPO_IN2 | PTC8 [2C0_SCL | TPMO0_CH4
66 | 5 [ — | B5 | — |PTCY CMPO_IN3 | CMPO_IN3 | PTC9 [2C0_SDA | TPM0_CH5
67 | 55 | — | B4 | — |PTCI0 PTC10 12C1_SCL
68 | 56 | — | A5 | — | PTCH PTC11 [2C1_SDA
69 — | — | — | — [PTC12 PTC12 TPM_
CLKINO
n| -1 —| —| — |PTCH PTC13 TPM_
CLKINT
n| -1 —| —| — |PTCi6 PTC16
| -1 —| —| — |PTCI7 PTC17
78| 57| 4 | G| — |PTDO PTDO SPI0_PCS0 TPMO0_CHO FXI00_D0
74| 58 | 42 | M| — |PTDI ADCO_ ADCO_ PTD1 SPI0_SCK TPMO_CH1 FXI00_D1
SE5b SEBb
75| 59 | 43| C2 | — |PTD2 PTD2 SPI0_MOSI | UART2_RX | TPM0_CH2 | SPIO_MISO | FXI00_D2
76 | 60 | 44 | B3 | — |PTDS PTD3 SPI0_MISO | UART2_TX | TPMO_CH3 | SPIO_MOSI | FXI00_D3
| 61| 4 | A3 | 29 | PTD4 PTD4/ SPI_PCS0 | UART2_RX | TPM0_CH4 FXI00_D4
LLWU_P14 LLWU_P14
78 | 62| 46 | C1 | 30 | PTD5 ADCO_ ADCO_ PTD5 SPI1_SCK | UART2_TX | TPMO_CH5 FXI00_D5
SE6b SE6b
79| 63 | 47| B2 | 31 | PTDB/ ADCO_ ADCO_ PTD6/ SPI1_MOSI | LPUARTO_ | 12C1_SDA | SPI1_MISO | FXI00_D6
LLWU_P15 | SE7b SE7b LLWU_P15 RX
80 | 64 | 48 | A2 | 32 |PTD7 PTD7 SPI1_MISO | LPUARTO_ | 12C1_SCL | SPH_MOSI | FXI00_D7
™

8.2 KL13 Family Pinouts
Figure below shows the 64 LQFP pinouts:

NOTE
The 32 QFN, 48 QFN, and 64 MAPBGA packages for this
product are not yet available. However, these packages are

included in Package Your Way program for Kinetis MCU .
Visit freescale.com/KPYW for more details.
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Pinouts and Packaging

1 2 3 4 5 6 7 8
PTD4/ PTCe/ | PTCH/

A | pTEO PTO7 | v pia| PTO! PTG PTC8 | it mro| Lo po | A

B | PTET LLCVTUDS; 5| PTOS PTC10 PTCO PTC7 PTC2 PTC4 | B

S LLWU_P8

PTG/ N~

c| pms PTD2 PTDO vss NC |uwu pe/| PTBIO [ PR C
RTC_CLKIN -

p | PTE1? | PTE10 PTAO PTA1 pTA3 | PTB18 | PTBi7 | PTCO | D

E | prete | PTEIS vss VDD pTA2 | PTBI6 | PTB2 PTB3 | E

PTBO/
F | pre21 | prE2s | vssa | vopa PTAS PTBI | wops| PR | F
G | PrE2o | PTE22 | VREFL | VREFH/ | PTA4 PTA13 VDD pTAt9 | G
VREFO
H | Prezo | pTEso | PTEst | PTE24 | PTE2s | PTAT2 vss PTAIE | H
1 2 3 4 5 6 7 8

Figure 30. 64 MAPBGA Pinout diagram

Figure below shows the 48 QFN pinouts:

Kinetis KL13 Microcontroller, Rev.2, 03/2015.
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Terminology and guidelines

11.3 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.

11.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

11.4 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.

11.4.1 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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