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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 1. K64 block diagram
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2.2.1 Voltage and current operating requirements
Table 1. Voltage and current operating requirements

Symbol Description Min. Max. Unit Notes

VDD Supply voltage 1.71 3.6 V

VDDA Analog supply voltage 1.71 3.6 V

VDD – VDDA VDD-to-VDDA differential voltage –0.1 0.1 V

VSS – VSSA VSS-to-VSSA differential voltage –0.1 0.1 V

VBAT RTC battery supply voltage 1.71 3.6 V

VIH Input high voltage

• 2.7 V ≤ VDD ≤ 3.6 V

• 1.7 V ≤ VDD ≤ 2.7 V

 

0.7 × VDD

0.75 × VDD

 

—

—

 

V

V

VIL Input low voltage

• 2.7 V ≤ VDD ≤ 3.6 V

• 1.7 V ≤ VDD ≤ 2.7 V

 

—

—

 

0.35 × VDD

0.3 × VDD

 

V

V

VHYS Input hysteresis 0.06 × VDD — V

IICDIO Digital pin negative DC injection current — single pin

• VIN < VSS-0.3V
-5 — mA

1

IICAIO Analog2, EXTAL, and XTAL pin DC injection current
— single pin

• VIN < VSS-0.3V (Negative current injection)

• VIN > VDD+0.3V (Positive current injection)

 

-5

—

 

—

+5

mA

3

IICcont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins

• Negative current injection

• Positive current injection

-25

—

—

+25

mA

VODPU Open drain pullup voltage level VDD VDD V 4

VRAM VDD voltage required to retain RAM 1.2 — V

VRFVBAT VBAT voltage required to retain the VBAT register file VPOR_VBAT — V

1. All 5 V tolerant digital I/O pins are internally clamped to VSS through an ESD protection diode. There is no diode
connection to VDD. If VIN is less than VDIO_MIN, a current limiting resistor is required. If VIN greater than VDIO_MIN
(=VSS-0.3V) is observed, then there is no need to provide current limiting resistors at the pads. The negative DC
injection current limiting resistor is calculated as R=(VDIO_MIN-VIN)/|IICDIO|.

2. Analog pins are defined as pins that do not have an associated general purpose I/O port function. Additionally, EXTAL
and XTAL are analog pins.

3. All analog pins are internally clamped to VSS and VDD through ESD protection diodes. If VIN is less than VAIO_MIN or
greater than VAIO_MAX, a current limiting resistor is required. The negative DC injection current limiting resistor is
calculated as R=(VAIO_MIN-VIN)/|IICAIO|. The positive injection current limiting resistor is calculated as R=(VIN-
VAIO_MAX)/|IICAIO|. Select the larger of these two calculated resistances if the pin is exposed to positive and negative
injection currents.

4. Open drain outputs must be pulled to VDD.

General

Kinetis K64F Sub-Family Data Sheet, Rev. 7, 10/2016 7

NXP Semiconductors



2.2.2 LVD and POR operating requirements
Table 2. VDD 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 V

VLVDH Falling low-voltage detect threshold — high
range (LVDV=01)

2.48 2.56 2.64 V

 

VLVW1H

VLVW2H

VLVW3H

VLVW4H

Low-voltage warning thresholds — high range

• Level 1 falling (LVWV=00)

• Level 2 falling (LVWV=01)

• Level 3 falling (LVWV=10)

• Level 4 falling (LVWV=11)

 

2.62

2.72

2.82

2.92

 

2.70

2.80

2.90

3.00

 

2.78

2.88

2.98

3.08

 

V

V

V

V

1

VHYSH Low-voltage inhibit reset/recover hysteresis —
high range

— 80 — mV

VLVDL Falling low-voltage detect threshold — low
range (LVDV=00)

1.54 1.60 1.66 V

 

VLVW1L

VLVW2L

VLVW3L

VLVW4L

Low-voltage warning thresholds — low range

• Level 1 falling (LVWV=00)

• Level 2 falling (LVWV=01)

• Level 3 falling (LVWV=10)

• Level 4 falling (LVWV=11)

 

1.74

1.84

1.94

2.04

 

1.80

1.90

2.00

2.10

 

1.86

1.96

2.06

2.16

 

V

V

V

V

1

VHYSL Low-voltage inhibit reset/recover hysteresis —
low range

— 60 — mV

VBG Bandgap voltage reference 0.97 1.00 1.03 V

tLPO Internal low power oscillator period — factory
trimmed

900 1000 1100 μs

1. Rising threshold is the sum of falling threshold and hysteresis voltage

Table 3. VBAT power operating requirements

Symbol Description Min. Typ. Max. Unit Notes

VPOR_VBAT Falling VBAT supply POR detect voltage 0.8 1.1 1.5 V

2.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors

Symbol Description Min. Max. Unit Notes

VOH Output high voltage — high drive strength    

Table continues on the next page...

General
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2.4.1 Thermal operating requirements
Table 12. Thermal operating requirements

Symbol Description Min. Max. Unit

TJ Die junction temperature –40 125 °C

TA Ambient temperature1 –40 105 °C

1. Maximum TA can be exceeded only if the user ensures that TJ does not exceed maximum TJ. The simplest method to
determine TJ is:

TJ = TA + RθJA x chip power dissipation

2.4.2 Thermal attributes

Table 13. Thermal attributes

Board type Symbol Descriptio
n

144 LQFP 144
MAPBGA

121
XFBGA

100 LQFP Unit Notes

Single-layer
(1s)

RθJA Thermal
resistance,
junction to
ambient
(natural
convection)

51 38.1 33.3 51 °C/W 1

Four-layer
(2s2p)

RθJA Thermal
resistance,
junction to
ambient
(natural
convection)

43 21.6 21.1 39 °C/W 1

Single-layer
(1s)

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

42 30.8 26.2 41 °C/W 1

Four-layer
(2s2p)

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

36 18 17.8 32 °C/W 1

— RθJB Thermal
resistance,
junction to
board

30 16.5 16.3 24 °C/W 2

— RθJC Thermal
resistance,

11 8.9 12 11 °C/W 3

Table continues on the next page...

General

20 Kinetis K64F Sub-Family Data Sheet, Rev. 7, 10/2016

NXP Semiconductors



TRACECLK

Tr

Twh

Tf

Tcyc

Twl

Figure 5. TRACE_CLKOUT specifications
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Figure 6. Trace data specifications

3.1.2 JTAG electricals
Table 15. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit

Operating voltage 2.7 3.6 V

J1 TCLK frequency of operation

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

0

0

0

 

10

25

50

MHz

J2 TCLK cycle period 1/J1 — ns

J3 TCLK clock pulse width

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

50

20

10

 

—

—

—

 

ns

ns

ns

J4 TCLK rise and fall times — 3 ns

J5 Boundary scan input data setup time to TCLK rise 20 — ns

J6 Boundary scan input data hold time after TCLK rise 2.6 — ns

J7 TCLK low to boundary scan output data valid — 25 ns

J8 TCLK low to boundary scan output high-Z — 25 ns

J9 TMS, TDI input data setup time to TCLK rise 8 — ns

J10 TMS, TDI input data hold time after TCLK rise 1 — ns

Table continues on the next page...
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Table 15. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit

J11 TCLK low to TDO data valid — 17 ns

J12 TCLK low to TDO high-Z — 17 ns

J13 TRST assert time 100 — ns

J14 TRST setup time (negation) to TCLK high 8 — ns

Table 16. JTAG full voltage range electricals

Symbol Description Min. Max. Unit

Operating voltage 1.71 3.6 V

J1 TCLK frequency of operation

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

0

0

0

 

10

20

40

MHz

J2 TCLK cycle period 1/J1 — ns

J3 TCLK clock pulse width

• Boundary Scan

• JTAG and CJTAG

• Serial Wire Debug

 

50

25

12.5

 

—

—

—

 

ns

ns

ns

J4 TCLK rise and fall times — 3 ns

J5 Boundary scan input data setup time to TCLK rise 20 — ns

J6 Boundary scan input data hold time after TCLK rise 0 — ns

J7 TCLK low to boundary scan output data valid — 25 ns

J8 TCLK low to boundary scan output high-Z — 25 ns

J9 TMS, TDI input data setup time to TCLK rise 8 — ns

J10 TMS, TDI input data hold time after TCLK rise 2.9 — ns

J11 TCLK low to TDO data valid — 22.1 ns

J12 TCLK low to TDO high-Z — 22.1 ns

J13 TRST assert time 100 — ns

J14 TRST setup time (negation) to TCLK high 8 — ns

J2
J3 J3

J4 J4

TCLK (input)

Figure 7. Test clock input timing
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Table 17. MCG specifications (continued)

Symbol Description Min. Typ. Max. Unit Notes

floc_low Loss of external clock minimum frequency —
RANGE = 00

(3/5) x
fints_t

— — kHz

floc_high Loss of external clock minimum frequency —
RANGE = 01, 10, or 11

(16/5) x
fints_t

— — kHz

FLL

ffll_ref FLL reference frequency range 31.25 — 39.0625 kHz

fdco DCO output
frequency range

Low range (DRS=00)

640 × ffll_ref

20 20.97 25 MHz 3, 4

Mid range (DRS=01)

1280 × ffll_ref

40 41.94 50 MHz

Mid-high range (DRS=10)

1920 × ffll_ref

60 62.91 75 MHz

High range (DRS=11)

2560 × ffll_ref

80 83.89 100 MHz

fdco_t_DMX3

2

DCO output
frequency

Low range (DRS=00)

732 × ffll_ref

— 23.99 — MHz 5, 6

Mid range (DRS=01)

1464 × ffll_ref

— 47.97 — MHz

Mid-high range (DRS=10)

2197 × ffll_ref

— 71.99 — MHz

High range (DRS=11)

2929 × ffll_ref

— 95.98 — MHz

Jcyc_fll FLL period jitter

• fDCO = 48 MHz
• fDCO = 98 MHz

—

—

180

150

—

—

ps

tfll_acquire FLL target frequency acquisition time — — 1 ms 7

PLL

fvco VCO operating frequency 48.0 — 120 MHz

Ipll PLL operating current
• PLL @ 96 MHz (fosc_hi_1 = 8 MHz, fpll_ref

= 2 MHz, VDIV multiplier = 48)

— 1060 — µA
8

Ipll PLL operating current
• PLL @ 48 MHz (fosc_hi_1 = 8 MHz, fpll_ref

= 2 MHz, VDIV multiplier = 24)

— 600 — µA
8

fpll_ref PLL reference frequency range 2.0 — 4.0 MHz

Jcyc_pll PLL period jitter (RMS)

• fvco = 48 MHz

• fvco = 120 MHz

 

—

—

 

120

80

 

—

—

 

ps

ps

9

Jacc_pll PLL accumulated jitter over 1µs (RMS)     9

Table continues on the next page...
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1. Maximum time based on expectations at cycling end-of-life.

3.4.1.2 Flash timing specifications — commands
Table 24. Flash command timing specifications

Symbol Description Min. Typ. Max. Unit Notes

 

trd1blk128k

trd1blk512k

Read 1s Block execution time

• 128 KB data flash

• 512 KB program flash

 

—

—

 

—

—

 

0.5

1.8

 

ms

ms

trd1sec4k Read 1s Section execution time (4 KB flash) — — 100 μs 1

tpgmchk Program Check execution time — — 95 μs 1

trdrsrc Read Resource execution time — — 40 μs 1

tpgm8 Program Phrase execution time — 90 150 μs

 

tersblk128k

tersblk512k

Erase Flash Block execution time

• 128 KB data flash

• 512 KB program flash

 

—

—

 

110

435

 

925

3700

 

ms

ms

2

tersscr Erase Flash Sector execution time — 15 115 ms 2

tpgmsec1k Program Section execution time (1KB flash) — 5 — ms

 

trd1allx

trd1alln

Read 1s All Blocks execution time

• FlexNVM devices

• Program flash only devices

 

—

—

 

—

—

 

2.2

3.4

 

ms

ms

trdonce Read Once execution time — — 30 μs 1

tpgmonce Program Once execution time — 70 — μs

tersall Erase All Blocks execution time — 870 7400 ms 2

tvfykey Verify Backdoor Access Key execution time — — 30 μs 1

 

tswapx01

tswapx02

tswapx04

tswapx08

Swap Control execution time

• control code 0x01

• control code 0x02

• control code 0x04

• control code 0x08

 

—

—

—

—

 

200

70

70

—

 

—

150

150

30

 

μs

μs

μs

μs

 

tpgmpart32k

tpgmpart128k

Program Partition for EEPROM execution time

• 32 KB FlexNVM

• 128 KB FlexNVM

 

—

—

 

70

75

 

—

—

 

ms

ms

 

tsetramff

tsetram32k

tsetram64k

tsetram128k

Set FlexRAM Function execution time:

• Control Code 0xFF

• 32 KB EEPROM backup

• 64 KB EEPROM backup

• 128 KB EEPROM backup

 

—

—

—

—

 

70

0.8

1.3

2.4

 

—

1.2

1.9

3.1

 

μs

ms

ms

ms

Table continues on the next page...
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Figure 14. FlexBus write timing diagram

3.5 Security and integrity modules

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

3.6 Analog

Peripheral operating requirements and behaviors
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3.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 30 and Table 31 are achievable on the
differential pins ADCx_DP0, ADCx_DM0.

All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy
specifications.

3.6.1.1 16-bit ADC operating conditions
Table 30. 16-bit ADC operating conditions

Symbol Description Conditions Min. Typ.1 Max. Unit Notes

VDDA Supply voltage Absolute 1.71 — 3.6 V

ΔVDDA Supply voltage Delta to VDD (VDD – VDDA) -100 0 +100 mV 2

ΔVSSA Ground voltage Delta to VSS (VSS – VSSA) -100 0 +100 mV 2

VREFH ADC reference
voltage high

1.13 VDDA VDDA V

VREFL ADC reference
voltage low

VSSA VSSA VSSA V

VADIN Input voltage VREFL — VREFH V

CADIN Input
capacitance

• 16-bit mode

• 8-bit / 10-bit / 12-bit
modes

—

—

8

4

10

5

pF

RADIN Input series
resistance

— 2 5 kΩ

RAS Analog source
resistance
(external)

13-bit / 12-bit modes

fADCK < 4 MHz

  

—

 

—

 

 

5

 

  

kΩ

3

fADCK ADC conversion
clock frequency

≤ 13-bit mode 1.0 — 18.0 MHz 4

fADCK ADC conversion
clock frequency

16-bit mode 2.0 — 12.0 MHz 4

Crate ADC conversion
rate

≤ 13-bit modes

No ADC hardware averaging

Continuous conversions
enabled, subsequent
conversion time

 

20.000

 

—

 

818.330

 

ksps

5

Crate ADC conversion
rate

16-bit mode

No ADC hardware averaging

Continuous conversions
enabled, subsequent
conversion time

 

37.037

 

—

 

461.467

 

ksps

5

Peripheral operating requirements and behaviors
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Table 31. 16-bit ADC characteristics (VREFH = VDDA, VREFL = VSSA) (continued)

Symbol Description Conditions1 Min. Typ.2 Max. Unit Notes

current
operating
ratings)

Temp sensor slope Across the full temperature
range of the device

1.55 1.62 1.69 mV/°C 8

VTEMP25 Temp sensor
voltage

25 °C 706 716 726 mV 8

1. All accuracy numbers assume the ADC is calibrated with VREFH = VDDA
2. Typical values assume VDDA = 3.0 V, Temp = 25 °C, fADCK = 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 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.

4. 1 LSB = (VREFH - VREFL)/2N

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.
8. ADC conversion clock < 3 MHz

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

EN
O

B

ADC Clock Frequency (MHz)

15.00

14.70

14.40

14.10

13.80

13.50

13.20

12.90

12.60

12.30

12.00
1 2 3 4 5 6 7 8 9 10 1211

Hardware Averaging Disabled
Averaging of 4 samples
Averaging of 8 samples
Averaging of 32 samples

Figure 16. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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MII2 MII1
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Valid data

Valid data
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RXCLK (input)

RXD[n:0]

RXDV

RXER

Figure 23. RMII/MII receive signal timing diagram

3.8.1.2 RMII signal switching specifications

The following timing specs meet the requirements for RMII style interfaces for a range
of transceiver devices.

Table 40. RMII signal switching specifications

Num Description Min. Max. Unit

— EXTAL frequency (RMII input clock RMII_CLK) — 50 MHz

RMII1 RMII_CLK pulse width high 35% 65% RMII_CLK
period

RMII2 RMII_CLK pulse width low 35% 65% RMII_CLK
period

RMII3 RXD[1:0], CRS_DV, RXER to RMII_CLK setup 4 — ns

RMII4 RMII_CLK to RXD[1:0], CRS_DV, RXER hold 2 — ns

RMII7 RMII_CLK to TXD[1:0], TXEN invalid 4 — ns

RMII8 RMII_CLK to TXD[1:0], TXEN valid — 15 ns

3.8.1.3 MDIO serial management timing specifications
Table 41. MDIO serial management channel signal timing

Num Characteristic Symbol Min Max Unit

E10 MDC cycle time tMDC 400 — ns

E11 MDC pulse width 40 60 % tMDC

E12 MDC to MDIO output valid — 375 ns

E13 MDC to MDIO output invalid 25 — ns

E14 MDIO input to MDC setup 10 — ns

E15 MDIO input to MDC hold 0 — ns

Peripheral operating requirements and behaviors
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144
QFP

144
MAP
BGA

100
LQFP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 ALT8 ALT9

4 E4 4 ADC0_
DM2/
ADC1_
SE7a

ADC0_
DM2/
ADC1_
SE7a

PTE3 SPI1_SIN UART1_
RTS_b

SDHC0_
CMD

TRACE_
D1

SPI1_
SOUT

5 E5 — VDD VDD

6 F6 — VSS VSS

7 E3 5 DISABLED PTE4/
LLWU_P2

SPI1_
PCS0

UART3_TX SDHC0_
D3

TRACE_
D0

LLWU_P2

8 E2 6 DISABLED PTE5 SPI1_
PCS2

UART3_
RX

SDHC0_
D2

FTM3_CH0

9 E1 7 DISABLED PTE6/
x_LLWU_
P16

SPI1_
PCS3

UART3_
CTS_b

I2S0_
MCLK

FTM3_CH1 USB_
SOF_OUT

x_LLWU_
P16

10 F4 — DISABLED PTE7 UART3_
RTS_b

I2S0_
RXD0

FTM3_CH2

11 F3 — DISABLED PTE8 I2S0_
RXD1

UART5_TX I2S0_RX_
FS

FTM3_CH3

12 F2 — DISABLED PTE9/
x_LLWU_
P17

I2S0_TXD1 UART5_
RX

I2S0_RX_
BCLK

FTM3_CH4 x_LLWU_
P17

13 F1 — DISABLED PTE10/
x_LLWU_
P18

UART5_
CTS_b

I2S0_TXD0 FTM3_CH5 x_LLWU_
P18

14 G4 — DISABLED PTE11 UART5_
RTS_b

I2S0_TX_
FS

FTM3_CH6

15 G3 — DISABLED PTE12 I2S0_TX_
BCLK

FTM3_CH7

16 E6 8 VDD VDD

17 F7 9 VSS VSS

18 H3 — VSS VSS

19 H1 10 USB0_DP USB0_DP

20 H2 11 USB0_DM USB0_DM

21 G1 12 VOUT33 VOUT33

22 G2 13 VREGIN VREGIN

23 J1 14 ADC0_DP1 ADC0_DP1

24 J2 15 ADC0_
DM1

ADC0_
DM1

25 K1 16 ADC1_DP1 ADC1_DP1

26 K2 17 ADC1_
DM1

ADC1_
DM1

27 L1 18 ADC0_
DP0/
ADC1_DP3

ADC0_
DP0/
ADC1_DP3

Pinout
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144
QFP

144
MAP
BGA

100
LQFP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 ALT8 ALT9

UART0_
COL_b

85 G10 — ADC1_
SE10

ADC1_
SE10

PTB4 ENET0_
1588_
TMR2

FTM1_
FLT0

86 G9 — ADC1_
SE11

ADC1_
SE11

PTB5 ENET0_
1588_
TMR3

FTM2_
FLT0

87 F12 — ADC1_
SE12

ADC1_
SE12

PTB6 FB_AD23

88 F11 — ADC1_
SE13

ADC1_
SE13

PTB7 FB_AD22

89 F10 — DISABLED PTB8 UART3_
RTS_b

FB_AD21

90 F9 57 DISABLED PTB9 SPI1_
PCS1

UART3_
CTS_b

FB_AD20

91 E12 58 ADC1_
SE14

ADC1_
SE14

PTB10 SPI1_
PCS0

UART3_
RX

FB_AD19 FTM0_
FLT1

92 E11 59 ADC1_
SE15

ADC1_
SE15

PTB11 SPI1_SCK UART3_TX FB_AD18 FTM0_
FLT2

93 H7 60 VSS VSS

94 F5 61 VDD VDD

95 E10 62 DISABLED PTB16 SPI1_
SOUT

UART0_
RX

FTM_
CLKIN0

FB_AD17 EWM_IN

96 E9 63 DISABLED PTB17 SPI1_SIN UART0_TX FTM_
CLKIN1

FB_AD16 EWM_
OUT_b

97 D12 64 DISABLED PTB18 CAN0_TX FTM2_CH0 I2S0_TX_
BCLK

FB_AD15 FTM2_
QD_PHA

98 D11 65 DISABLED PTB19 CAN0_RX FTM2_CH1 I2S0_TX_
FS

FB_OE_b FTM2_
QD_PHB

99 D10 66 DISABLED PTB20 SPI2_
PCS0

FB_AD31 CMP0_
OUT

100 D9 67 DISABLED PTB21 SPI2_SCK FB_AD30 CMP1_
OUT

101 C12 68 DISABLED PTB22 SPI2_
SOUT

FB_AD29 CMP2_
OUT

102 C11 69 DISABLED PTB23 SPI2_SIN SPI0_
PCS5

FB_AD28

103 B12 70 ADC0_
SE14

ADC0_
SE14

PTC0 SPI0_
PCS4

PDB0_
EXTRG

USB_
SOF_OUT

FB_AD14 I2S0_TXD1

104 B11 71 ADC0_
SE15

ADC0_
SE15

PTC1/
LLWU_P6

SPI0_
PCS3

UART1_
RTS_b

FTM0_CH0 FB_AD13 I2S0_TXD0 LLWU_P6

105 A12 72 ADC0_
SE4b/
CMP1_IN0

ADC0_
SE4b/
CMP1_IN0

PTC2 SPI0_
PCS2

UART1_
CTS_b

FTM0_CH1 FB_AD12 I2S0_TX_
FS

Pinout
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5.3 K64 Pinouts

The below figure shows the pinout diagram for the devices supported by this document.
Many signals may be multiplexed onto a single pin. To determine what signals can be
used on which pin, see the previous section.

Pinout
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Figure 37. 144 LQFP Pinout Diagram

Pinout
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LLWU_P6

PTC0
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PTC13 PTC9
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Figure 38. 144 MAPBGA Pinout Diagram

Pinout
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Figure 40. 100 LQFP Pinout Diagram
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Figure 41. 142 CSP Pinout Diagram
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