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General

Table 8. Power mode transition operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
e VLPS - RUN
— 7.5 8 us
e 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.
NOTE
The data at 105 °C are for QFN, LQFP and MAPBGA
packages only.
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 — 5.76 6.40 mA
e at105°C — 6.04 6.68
Ipp_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 — 3.21 3.85 mA
e at105°C — 3.49 413
Ipp_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 — 6.45 7.09 mA
e at105°C — 6.75 7.39
Ioppb_run  |Run mode current—48M HIRC mode, running 2
CoreMark in flash all peripheral clock disable, 24
MHz core/12 MHz flash, Vpp = 3.0V
Table continues on the next page...
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General

Table 9. Power consumption operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
e at 25 °C and below — 0.18 0.28
e at50°C — 1.09 1.31 pA
* at70°C — 2.25 2.94
* at85°C — 4.25 5.10
e at105°C — 15.95 19.10

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_Lite configured for HIRC mode. CoreMark benchmark compiled using IAR 7.10 with optimization level high,
optimized for balanced.
3. RTC uses external 32 kHz crystal as clock source, and the current includes ERCLK32K power consumption.

Table 10. Low power mode peripheral adders — typical value

Symbol

Description

Temperature (°C)

Unit

-40

25

50 70

85

105

l\RC8MHz

8 MHz internal reference clock (IRC)
adder. Measured by entering STOP or
VLPS mode with 8 MHz IRC enabled,
MCG_SC[FCRDIV]=000b,
MCG_MCILIRC_DIV2]=000b.

93

93

93 93

93

93

HA

l\RC2MH2

2 MHz internal reference clock (IRC)
adder. Measured by entering STOP mode
with the 2 MHz IRC enabled,
MCG_SC[FCRDIV]=000b,
MCG_MCILIRC_DIV2]=000b.

29

29

29 29

29

29

HA

|EREFSTEN4MHzZ

External 4 MHz crystal clock adder.
Measured by entering STOP or VLPS
mode with the crystal enabled.

206

224

230 | 238

245

253

HA

|EREFSTEN32KHzZ

External 32 kHz crystal clock adder by
means of the OSCO0_CR[EREFSTEN and
EREFSTEN] bits. Measured by entering all
modes with the crystal enabled.

e VLLS1

e VLLSS3
e 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

lLpTVMR

LPTMR peripheral adder measured by
placing the device in VLLS1 mode with
LPTMR enabled using LPO.

30

30

Table continues on the next page...
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General

Table 10. Low power mode peripheral adders — typical value (continued)

Symbol

Description

Temperature (°C)

25 50 70 85

105

Unit

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

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.
¢ |RC8M (8 MHz internal reference
clock)
* IRC2M (2 MHz internal reference
clock)

114
34

114 114 114 114
34 34 34 34

114
34

A

Itpm

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 I/O
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)

147
42

147 147 147 147
42 42 42 42

147
42

HA

Isg

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

45

45 45 45 45

45

A

labc

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.

330

330 | 330 | 330 | 330

330

A

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

* Code execution from flash
* For the ALLOFF curve, all peripheral clocks are disabled except FTFA

Kinetis KL17 Microcontroller, Rev. 6, 02/2016
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General

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.

2. Vpp=38.3V, Ta=25°C, fogc = IRC48M, fgyg = 48 MHz, fgyg = 24 MHz

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

2.2.7 Designing with radiated emissions in mind

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

1. Go to www.freescale.com.

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

2.2.8 Capacitance attributes
Table 12. Capacitance attributes

Symbol Description Min. Max. Unit

Cin Input capacitance — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 13. Device clock specifications

Symbol | Description | Min. Max. Unit
Normal run mode
fsys System and core clock’ — 48 MHz
faus Bus clock! — 24 MHz
frLASH Flash clock! — 24 MHz
fiermr |LPTMR clock — 24 MHz
VLPR and VLPS modes?
fsys System and core clock — 4 MHz
feus Bus clock — 1 MHz
fELASH Flash clock — 1 MHz
fiermr |LPTMR clock3 — 24 MHz

Table continues on the next page...
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1. Maximum T, can be exceeded only if the user ensures that T; does not exceed the maximum. The simplest method to
determine T, is: Ty = Ta + Rgya % chip power dissipation.

Table 16. Thermal operating requirements for other packages

Symbol | Description Min Max. Unit Notes
Ty Die junction temperature -40 125 °C
Ta Ambient temperature —40 105 °C 1

1. Maximum Ta can be exceeded only if the user ensures that T; does not exceed the maximum. The simplest method to
determine T is: Ty = Ta + Rgya % chip power dissipation.

2.4.2 Thermal attributes
Table 17. Thermal attributes

Board type

Symbo
|

Description

48
QFN

32
QFN

64
LQFP

64
MAPB
GA

36
WLCS

Unit

Notes

Single-layer (1S)

Reua

Thermal resistance,
junction to ambient
(natural convection)

86

101

70

50.3

77.6

°C/W

Four-layer (2s2p)

Reua

Thermal resistance,
junction to ambient
(natural convection)

29

33

51

42.9

38.9

°C/W

Single-layer (1S)

Resma

Thermal resistance,
junction to ambient (200
ft./min. air speed)

71

84

58

41.4

69.6

°C/W

Four-layer (2s2p)

Reuma

Thermal resistance,
junction to ambient (200
ft./min. air speed)

24

28

45

38.0

35.6

°C/W

Ress

Thermal resistance,
junction to board

12

13

33

39.6

34.8

°C/W

Resc

Thermal resistance,
junction to case

1.7

1.7

20

27.3

0.37

°C/W

Yot

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

0.4

0.2

°C/W

Wis

Thermal characterization
parameter, junction to
package bottom (natural
convection)

12.6

°C/W

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air), or EIA/JJEDEC Standard JESD51-6, Integrated Circuit Thermal Test
Method Environmental Conditions —Forced Convection (Moving Air).

2. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions —Junction-to-Board.

Kinetis KL17 Microcontroller, Rev. 6, 02/2016
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Peripheral operating requirements and behaviors

Table 19. IRC48M specification (continued)

Symbol Description Min. Typ. Max. Unit Notes
y
T Period jitter (RMS) — 35 150 ps —
Tsu Startup time — 2 3 us —

1. The maximum value represents characterized results equivalent to mean plus or minus three times the standard
deviation (mean +/-3sigma).

Table 20. IRC8M/2M specification

Symbol Description Min. Typ. Max. Unit Notes
Ipp_om Supply current in 2 MHz mode — 14 17 A —
Ipp_sm Supply current in 8 MHz mode — 30 35 A —
firc_om Output frequency — 2 — MHz —
firc_sm Output frequency — 8 — MHz —

firc T 2m Output frequency range (trimmed) — — +3 %firc —

flRc_T sm Output frequency range (trimmed) — — +3 %firc —
Tsu_om Startup time — — 125 us —
Tsu_sm Startup time — — 125 ps —

26 Kinetis KL17 Microcontroller, Rev. 6, 02/2016
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Peripheral operating requirements and behaviors

3.6.1.1 16-bit ADC operating conditions
Table 27. 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
VREFH ADC reference 1.13 VDDA VDDA \Y 3
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y 3
voltage low
VaDIN Input voltage ¢ 16-bit differential mode | VREFL — 31/32 x \Y, —
VREFH
¢ All other modes VREFL — VREEH
Capin | Input ¢ 16-bit mode — 8 10 pF —
capacitance « 8-bit/ 10-bit / 12-bit — 4 5
modes
RapIN Input series — 2 5 kQ —
resistance
Ras Analog source 13-bit / 12-bit modes 4
resistance
(eXternaI) fADCK <4 MHz —_— —_ 5 kQ
fapck |ADC conversion |< 13-bit mode 1.0 — 24 MHz 5
clock frequency
fanck |ADC conversion |16-bit mode 2.0 — 12.0 MHz 5
clock frequency
Crate ADC conversion |< 13-bit modes 6
rate No ADC hardware averaging 20.000 — 1200 ksps
Continuous conversions
enabled, subsequent
conversion time
Crate ADC conversion |16-bit mode 6
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. VREFH can act as VREF_OUT when VREFV1 module is enabled.
4. This resistance is external to MCU. To achieve the best results, the analog source resistance must be kept as low as
possible. The results in this data sheet were derived from a system that had < 8 Q analog source resistance. The
Ras/Cas time constant should be kept to < 1 ns.

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

32 Kinetis KL17 Microcontroller, Rev. 6, 02/2016
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Peripheral operating requirements and behaviors

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Toad |~ > SIMPLIFIED
ZAS | leakage % | : CHANNEL SELECT
N _l 'ﬁﬁ:o I | — _Creur ADC SAR
Ras | I protection [ | | Tj\?\I/N—O/ [ ENGINE
| Vaoin | | | | |
_ | B |
Cas | | yiN : | | |
| ||
I | ! I > |
= = | = | = = | | |
<- b === = N | RADIN '
|E f o—le
|
INPUT PIN | I
| RaDIN
|E T o—e
INPUT PIN | |
| RADIN |
& | O_HP
INPUTPN @ — = - - -~ _I_ CADIN

Figure 7. ADC input impedance equivalency diagram

3.6.1.2 16-bit ADC electrical characteristics

Table 28. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa)

Symbol | Description Conditions! Min. Typ.? Max. Unit Notes
Ioba_apc | Supply current 0.215 — 1.7 mA 3
ADC asynchronous e ADLPC =1, ADHSC =0 1.2 24 3.9 MHz tapack = 1/
clock source « ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz fapack
fapack e 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 « <12-bit modes — 14 | +2.1
DNL |Differential non- e 12-bit modes — +0.7 | —-1.1to LSB* 5
linearity +1.9
* <12-bit modes — +0.2 _031o
0.5
INL Integral non-linearity * 12-bit modes — +1.0 | —2.7t0 LsB* 5
+1.9

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

DAC12 INL (LSB)
o

2

-4

-6

-8

0 500 1000 1500 2000 2500 3000 3500 4000
Digital Code
Figure 12. Typical INL error vs. digital code
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Peripheral operating requirements and behaviors

1.499

1.4985 \

1.498

1497 \\

1.497

DAC12 Mid Level Code Voltage

1.4965

1.496
-40 25 55 85 105 125

Temperature °C

Figure 13. Offset at half scale vs. temperature

3.7 Timers

See General switching specifications.

3.8 Communication interfaces
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Peripheral operating requirements and behaviors

Table 39. 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) — 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 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\ / \_, ] N Y/ . \
MISO BIT 6 ;\ SEE
QUTPUT) SLAVE MSB | X y SLAVE LSB OUT NOTE
(|'\,\/,ISSIT) MSB IN BIT6...1 ) LSB IN
NOTE: Not defined
Figure 16. SPI slave mode timing (CPHA = 0)
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Peripheral operating requirements and behaviors

“4 S11 ;‘

! S12 |
12S_TX_BCLK/ i/ s12 ¢ b/ ‘ {\ [/
12S_RX_BCLK (input) b q 4 %

.‘ S15 '\ ' 1 S16
12S_TX_FS/ / 5 i -\
12S_RX_FS (output) ! s13 ! s14 '

e ! >
125 TX_FS/ L - f ™\
12S_RX_FS (input) —j/ « st RS H | AN

s ste W % . s P
— X -

Figure 20. 12S/SAl timing — slave modes

3.8.4.2 VLPR, VLPW, and VLPS mode performance over the full

operating voltage range

This section provides the operating performance over the full operating voltage for the
device in VLPR, VLPW, and VLPS modes.

Table 44. 12S/SAl master mode timing in VLPR, VLPW, and VLPS modes

(full voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

S1 12S_MCLK cycle time 62.5 — ns

S2 I12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 250 — ns

S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low |45% 55% BCLK period

S5 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I12S_RX_BCLK to 12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to 12S_TXD valid — 45 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I2S_RX_FS input setup before — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 0 — ns
12S_RX_BCLK

Kinetis KL17 Microcontroller, Rev. 6, 02/2016
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Pinouts and Packaging

5 Pinouts and Packaging

5.1 KL17 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.

NOTE
VREFH can act as VREF_OUT when VREFV1 module is
enabled.

NOTE

It is prohibited to set VREFEN in 32 QFN and 36 WLCSP pin
packages because 1.2 V on-chip voltage is not available in

these packages.

64 | 64 | 48 | 36 | 32 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

MAP | LQFP| QFN | WLC | QFN

BGA SP

At 1 - | = 1 | PTEO DISABLED PTE0/ SPI{_MISO | LPUART1_ | RTC_ CMPO_OUT | 12C1_SDA

CLKOUT32 X CLKOUT
K
B1 2 - | = 2 | PTE! DISABLED PTET SPI1_MOSI | LPUART1_ SPI1_MISO | 12C1_SCL
RX

- 3 1 — | — | VDD VDD VDD

C4 4 2 — | — | VSS VSS V§S

E1 5 3 - 3 | PTE16 ADCO_DP1/ | ADCO_DP1/ | PTE16 SPI0_PCS0 | UART2_TX | TPM_ FX100_Do
ADCO_SE1 | ADCO_SE1 GLKINO

D1 6 4 - 4 | PTE17 ADCO_DM1/| ADCO_DM1/ | PTE17 SPI0_SCK | UART2_RX | TPM_ LPTMRO_ | FXI00_D1
ADCO_SE5a | ADCO_SE5a CLKIN1 ALT3

E2 7 5 - 5 | PTE18 ADCO_DP2/ | ADCO_DP2/ | PTE18 SPI0_MOSI [200_SDA | SPIO_MISO | FXI00_D2
ADCO_SE2 | ADCO_SE2

D2 8 6 - 6 | PTE19 ADCO_DM2/ | ADCO_DM2/ | PTE19 SPI0_MISO 12C0_SCL | SPI0_MOSI | FXI00_D3
ADCO0_SE6a | ADCO_SE6a

Gi 9 7 — | — | PTE20 ADCO_DPO/ | ADCO_DPO/ | PTE20 TPM1_CHO | LPUARTO_ FXI00_D4
ADCO_SE0 | ADCO_SE0 X

Fi 10 8 — | — | PTE2 ADCO_DMo/ | ADCO_DMo/ | PTE21 TPMi_CH1 | LPUARTO_ FXI00_D5
ADCO_SE4a| ADCO_SEda RX

G2 | 1 - | — | — | PTE2 ADCO_DP3/ | ADCO_DP3/ | PTE22 TPM2_CHO | UART2_TX FXI00_D6
ADCO_SE3 | ADCO_SE3

| 12 —| —| — |PTE2 ADC0_DM3/| ADC0_DMS3/ | PTE23 TPM2_CH1 | UART2_RX FX100_D7
ADCO0_SE7a| ADCO_SE7a
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Pinouts and Packaging

64 | 64 | 48 | 36 | 32 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT?
MAP | LQFP| QFN | WLC | QFN
BGA SP
F4 | 13 9 E6 7 | VDDA VDDA VDDA
G4 | 14| 10| E6 | — | VREFH VREFH VREFH
G3 | 15 | 11 F6 | — | VREFL VREFL VREFL
F3 | 16| 12| F6 8 | VSSA VSSA VSSA
H1 171 3] — | — |PTE29 CMPO_IN5/ | CMPO_IN5/ | PTE29 TPMO_CH2 | TPM_
ADCO_SE4b | ADCO_SE4b CLKINO
H2 | 18| 14| E5 9 | PTE30 DACO_OUT/ | DACO_OUT/ | PTE30 TPMO_CH3 | TPM_ LPUART1_ | LPTMRO_
ADCO_ ADCO_ CLKIN1 X ALTH
SE23/ SE28/
CMPO_IN4 | CMPO_IN4
H3 | 19| —| — | — [PTE3" DISABLED PTES1 TPMO_CH4
He | 20 | 15| — | — |PTEA4 DISABLED PTE24 TPMO0_CHO 12C0_SCL
H5 | 21 16 | — | — | PTE2S DISABLED PTE25 TPMO_CH1 [2C0_SDA
D3| 22 | 17 | F5 | 10 | PTAO SWD_CLK PTAO TPMO_CH5 SWD_CLK
D4 | 23 | 18 | E4 | 11 | PTAl DISABLED PTA1 LPUARTO_ | TPM2_CHO
RX
E5 | 24 | 19 | D4 | 12 | PTA2 DISABLED PTA2 LPUARTO_ | TPM2_CH1
X
D5 | 25| 20 | F4 | 13 | PTA3 SWD_DIO PTA3 [2C1_SCL | TPM0_CHO SWD_DIO
G5 | 26 | 2 F3 | 14 | PTA NMILb PTA4 [2C1_SDA | TPMO_CH1 NMILb
F5 1 27| = | — | — | PTAS DISABLED PTA5 TPMO_CH2 [250_TX_
BCLK
H6 | 28 | — | — | — | PTA12 DISABLED PTA12 TPM1_CHO [250_TXDO
G6| 29| —| = | — |PTA3 DISABLED PTA13 TPM1_CH1 [250_TX_
FS
— | — | = | B3| — |PTAM4 DISABLED PTA14 SPI0_PCSO | LPUART0_ [2S0_RX_ | 1250_TXD0O
X BCLK
— | — | = | D3| — |PTAt5 DISABLED PTA15 SPI0_SCK | LPUARTO_ [250_RXD0O
RX
— | — | = | C| — |PTAI6 DISABLED PTA16 SPI0_MOSI SPI0_MISO | 1280_RX_ | 12S0_RXD0O
FS
— | — | — | D2 | — |PTA17 DISABLED PTA17 SPI0_MISO SPI0_MOSI | 1250_MCLK
G7 | 30| 2 | E2| 15 | VDD VDD VDD
H7 | 31 28| F2| 16 |VSS VSS VSS
H8 | 32 | 24 | Fi 17 | PTA18 EXTALO EXTALO PTA18 LPUART1_ | TPM_
RX CLKINO
G8 | 33| 25| E 18 | PTA19 XTALO XTALO PTA19 LPUART1_ | TPM_ LPTMRO_
X CLKIN1 ALT1
F8 | 34| 26 | D1 19 | PTA20 RESET b PTA20 RESET b
F7 | 3% | 27| C2 | 20 | PTBO ADCO_SE8 | ADCO_SE8 | PTBO/ [2C0_SCL | TPM1_CHO
LLWU_P5 LLWU_P5
F6 | 36 | 28 | C1 | 21 | PTBI ADCO_SE9 | ADCO_SE9 | PTB1 [2C0_SDA | TPM1_CH1
E7 | 37| 29| — | — |PIB2 ADCO_SE12 | ADCO_SE12 | PTB2 [2C0_SCL | TPM2_CHO0
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Pinouts and Packaging

64 64 48 36 32 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7
MAP | LQFP| QFN | WLC | QFN
BGA SP
A2 64 48 B6 | 3 | PTD7 DISABLED PTD7 SPI1_MISO | LPUARTO_ SPI1_MOSI | FXI00_D7
X
65| — | — | C5| — |Reserved | Reserved | Reserved
— — — | C6 | — |Reserved | Reserved | Reserved
— | — | — | D5 | — | Reserved | Reserved | Reserved
— | — | — | D6 | — | Reserved | Reserved | Reserved
5.2 KL17 Family Pinouts
Figure below shows the 32 QFN pinouts:
o s e o o
o o o o o
DI DI D‘ DI Dl
N~ O e} < N~ «© 1o} <
o 0o N0 o0 O O O O
F F F F F EF F F
o o o o o o o o
o LILILILILILILTDH
PTEO []+ 24 [| PTC3/LLWU_P7
PTET | ]2 23 [| PTC2
PTE16 | s 22 [_| PTC1/LLWU_P6/RTC_CLKIN
PTE17 | ]a 21 | PTB1
PTE18 | s 20 [_| PTBO/LLWU_P5
PTE19 | e 19 [_| PTA20
VDDA | |7 18 [_| PTA19
VSSA | s 17 [| PTA18
HERINENERERENEE
o o - [9V] ™ <t (] on
SEEfEEgE
Figure 23. 32 QFN Pinout diagram
Figure below shows the 36 WLCSP pinouts:
Kinetis KL17 Microcontroller, Rev. 6, 02/2016 57

Freescale Semiconductor, Inc.




Pinouts and Packaging

A PTC3 PTC4 PTC5 PTC7 PTD4 PTD6 A
B PTC1 PTC2 VDD PTC6 PTD5 PTD7 B
C PTB1 PTBO PTA16 VSS Reserved | Reserved | C
D PTA20 PTA17 PTA15 PTA2 Reserved | Reserved | D
E PTA19 VDD PTA14 PTA1 PTE30 \\I/F?IIED:DZI E
F PTA18 VsS PTA4 PTA3 PTAO \YF?E(:VL F

1

2

3

4

5

6

Figure 24. 36 WLCSP Pinout diagram

Figure below shows the 48 QFN pinouts:
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Figure 25. 48 QFN Pinout diagram

Figure below shows the 64 MAPBGA pinouts:

Pinouts and Packaging

PTC3/LLWU_P7
PTC2
PTC1/LLWU_P6/RTC_CLKIN
PTCO

PTB17

PTB16

PTB3

PTB2

PTB1
PTBO/LLWU_P5
PTA20

PTA19
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PTEO

PTE1

VDD

VSS

PTE16

PTE17

PTE18

PTE19

PTE20

PTE21

PTE22

PTE23

VDDA

VREFH

VREFL

VSSA

Pinouts and Packaging

HINININININENENENENENENENENINEN

64| | pTD7

i

10

12

13

14

15

16

63| | PTDeLLWU_P15

62| | PTDs

61| | PTD4LLWU_P14

60| | PTD3

so| | PD2

se| | PTD1

57| ] proo

s6| | PTCt

ss| | PTC10

54| ] pTco

s3| | prcs

s2| ] pror

51| | PTCeILLWU_P10

50| ] PTCsLLWU_PY

49| ] PTC4LLWU_P8

'y
©

47

44

43

42

41

40

39

38

37

33

] vop
[ ] vss

[ ] prCaLLwu_P?

[ ] Prc2

[ ] PTco
[ ] pTBI9
| ] PTB18
[ ] pTBI7
| ] PTBI6
[ ] pTB3
[ ] PTB2
[ ] pTBI
[ ] PTBOILLWU_PS
[ ] PTa20
[ ] Prato

PTE20 [ | 17
PTES0 | 18
PTE31 [ 19
PTE24 |: 20
PTE2s [ | 21

pTao [ | 22
prat [ 28
paz | 24
pras | 25
pas [ 26
pas [ | 27
pat2 [ | 28
prata [ | 20

vop [_] 30
vss [ a1
pTats [ | 32

Figure 27. 64 LQFP Pinout diagram

5.3 Recommended connection for unused analog and digital

pins

Table 46 shows the recommended connections for analog interface pins if those

analog interfaces are not used in the customer's application

[ ] PTC1/LLWU_P6/RTC_CLKIN
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7.1 Description

Part identification

Part numbers for the chip have fields that identify the specific part. You can use the
values of these fields to determine the specific part you have received.

7.2 Format

Part numbers for this device have the following format:

QKL# AFFFRTPPCCN

7.3 Fields

This table lists the possible values for each field in the part number (not all
combinations are valid):

Table 47. Part number fields descriptions

Field Description Values
Q Qualification status * M = Fully qualified, general market flow
¢ P = Prequalification
KL## Kinetis family o KL17
A Key attribute e Z = Cortex-MO+
FFF Program flash memory size * 128 =128 KB
e 256 = 256 KB
R Silicon revision ¢ (Blank) = Main
* A = Revision after main
T Temperature range (°C) e V=-40t0 105
e C=-40t085
PP Package identifier e FM =32 QFN (56 mm x 5 mm)
e AL =36 WLCSP (2.8 mm x 2.7 mm)
e FT =48 QFN (7 mm x 7 mm)
e LH =64 LQFP (10 mm x 10 mm)
* MP =64 MAPBGA (5 mm x 5 mm)
CC Maximum CPU frequency (MHz) e 4=48 MHz
N Packaging type * R =Tape and reel

7.4 Example

This is an example part number:
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