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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"

Active

ARM® Cortex®-M4

32-Bit Single-Core

100MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, SD, SPI, UART/USART, USB, USB OTG
DMA, I2S, LVD, POR, PWM, WDT
66

256KB (256K x 8)

FLASH

4K x 8

64K x 8

1.71V ~ 3.6V

A/D 33x16b; D/A 1x12b
Internal

-40°C ~ 105°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)
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Communication interfaces

— Ethernet controller with MII and RMII interface to external PHY and hardware IEEE 1588 capability
— USB full-/low-speed On-the-Go controller with on-chip transceiver

— Two Controller Area Network (CAN) modules

— Three SPI modules

— Two I2C modules

— Five UART modules

— Secure Digital host controller (SDHC)

— 128 module
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rerminology and guidelines

Field Description Values

32 =32 KB
64 = 64 KB
128 = 128 KB
256 = 256 KB
512 =512 KB
1MO =1 MB
2M0 =2 MB

Z = Initial
e (Blank) = Main
¢ A = Revision after main

FFF Program flash memory size

R Silicon revision

T Temperature range (°C) e V=-40t0 105
e C=-401t085
PP Package identifier FM =32 QFN (5 mm x 5 mm)

FT =48 QFN (7 mm x 7 mm)

LF = 48 LQFP (7 mm x 7 mm)

LH =64 LQFP (10 mm x 10 mm)

MP = 64 MAPBGA (5 mm x 5 mm)

LK = 80 LQFP (12 mm x 12 mm)

LL =100 LQFP (14 mm x 14 mm)

MC = 121 MAPBGA (8 mm x 8 mm)
LQ = 144 LQFP (20 mm x 20 mm)

MD = 144 MAPBGA (13 mm x 13 mm)
MJ = 256 MAPBGA (17 mm x 17 mm)

5 =50 MHz
7 =72 MHz
10 =100 MHz
12 =120 MHz
15 =150 MHz

R = Tape and reel
¢ (Blank) = Trays

CcC Maximum CPU frequency (MHz)

N Packaging type

2.4 Example
This is an example part number:

MK60DN512ZVMD10

3 Terminology and guidelines

3.1 Definition: Operating requirement

An operating requirement is a specified value or range of values for a technical
characteristic that you must guarantee during operation to avoid incorrect operation and
possibly decreasing the useful life of the chip.
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Terminology and guidelines

3.6 Relationship between ratings and operating requirements
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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.

K60 Sub-Family Data Sheet, Rev. 3, 6/2013.
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General
5.2 Nonswitching electrical specifications
5.2.1 Voltage and current operating requirements
Table 1. Voltage and current operating requirements
Symbol | Description Min. Max. Unit Notes
Vpp Supply voltage 1.71 3.6 Vv
Vppa Analog supply voltage 1.71 3.6 Vv
Vob — Vopa | Vpp-to-Vppa differential voltage -0.1 0.1 \
Vgs — Vssa |Vss-to-Vssa differential voltage -0.1 0.1 \
VgaT RTC battery supply voltage 1.71 3.6 \'%
ViH Input high voltage
e 27V<Vpp=s36V 0.7 x Vpp — \'
e 1.7V=<sVpp=s27V 0.75 x Vpp — \Y
Vi Input low voltage
e 27V< VDD <36V —_— 0.35 x VDD \
e 1.7V=sVpp=s27V — 0.3 x Vpp \"
Vhys Input hysteresis 0.06 x Vpp — \'%
licoio Digital pin negative DC injection current — single pin 1
* Vi < Vgs-0.3V S - mA
licaio Analog?, EXTAL, and XTAL pin DC injection current — 3
single pin mA
* V)N < Vgs-0.3V (Negative current injection) -5 —
* VN > Vpp+0.3V (Positive current injection) — +5
liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins
. - -25 — mA
* Negative current injection
- S — +25
* Positive current injection
Voppu Open drain pullup voltage level Vpp Vpp \'% 4
VRam Vpp voltage required to retain RAM 1.2 — Vv
VeeveaT | VBaT Voltage required to retain the VBAT register file VPOR_VBAT — \'%

1. All 5V tolerant digital I/O pins are internally clamped to Vgg through an ESD protection diode. There is no diode
connection to Vpp. If V| is less than Vpo_win, @ current limiting resistor is required. The negative DC injection current
limiting resistor is calculated as R=(Vpio_min-Vin)/llicoiol-

2. Analog pins are defined as pins that do not have an associated general purpose 1/O port function. Additionally, EXTAL and
XTAL are analog pins.

3. All analog pins are internally clamped to Vgg and Vpp through ESD protection diodes. If Vy is less than Vo win Or greater
than Va0 max, @ current limiting resistor is required. The negative DC injection current limiting resistor is calculated as
R=(Vaio_min-Vin)/Ilicaiol- The positive injection current limiting resistor is calculated as R=(V|n-Vaio_max)/llicaiol. 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.

K60 Sub-Family Data Sheet, Rev. 3, 6/2013.
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5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Typ.! Max. Unit Notes
Vou Output high voltage — high drive strength
e 27V< VDD <36V, IOH =-9mA VDD -05 — — \
e 1.71V<Vpp=s27V,loy=-3mA Vpp — 0.5 — — \'
Output high voltage — low drive strength
e 27V< VDD <36V, |o|_| =-2mA VDD -0.5 — — \
e 1.71V<Vpp<2.7V, lgy=-0.6mA Vpp — 0.5 — — \
lonT Output high current total for all ports — — 100 mA
Voo Output low voltage — high drive strength 2
e 27V< VDD <36V, |o|_ =10mA — — 0.5 \%
¢ 1.71V<Vpp=<2.7V,lg.=5mA — — 0.5 \Y
Output low voltage — low drive strength
e 27V <Vpp<36V,lg.=2mA — — 0.5 \Y
e 1.71 VSVDDS2.7 V, IOL= 1mA — — 0.5 \%
loLt Output low current total for all ports — — 100 mA
lINA Input leakage current, analog pins and digital 3,4
pins configured as analog inputs
* Vss=Vin=Vpp
¢ All pins except EXTAL32, XTAL32, -
EXTAL, XTAL 0.002 0.5 WA
* EXTAL (PTA18) and XTAL (PTA19) o 0.004 15 WA
« EXTAL32, XTAL32 - 0.075 10 HA
linD Input leakage current, digital pins 4,5
* Ves=ViN=ViL
* All digital pins — 0.002 0.5 A
* Vin=Vop
« Al digital pins except PTD7 - 0.002 05 WA
« PTD7 — 0.004 1 pA
linD Input leakage current, digital pins 4,5,6
* ViL<Vin<Vpp
e Vpp=3.6V — 18 26 pA
e Vpp=3.0V — 12 49 pA
e Vpp=25V — 8 13 A
L4 VDD =17V —_— 3 6 IJA
Table continues on the next page...
K60 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Table 5. Power mode transition operating behaviors
Symbol | Description Min. Max. Unit Notes
troR After a POR event, amount of time from the point Vpp 1
reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip. us
e Vpp slew rate = 5.7 kV/s o 300
* Vpp slew rate < 5.7 kV/s o 1.7V/ (Voo
slew rate)
* VLLS1 — RUN - 130 Hs
* VLLS2 > RUN - 92 Hs
* VLLS3 — RUN - 92 Hs
* LLS > RUN - 5.9 Hs
« VLPS > RUN - 50 b
« STOP - RUN - 5.0 Hs
1. Normal boot (FTFL_OPT[LPBOOQOT]=1)
5.2.5 Power consumption operating behaviors
Table 6. Power consumption operating behaviors
Symbol | Description Min. Typ. Max. Unit Notes
Ibpa Analog supply current — — See note mA 1
Ipb_run | Run mode current — all peripheral clocks 2
disabled, code executing from flash
. @18V — 37 63 mA
. @30V — 38 64 mA
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
. @18V — 46 77 mA
© @3 — 47 63 mA
© @25°C — 58 79 mA
e @125°C
Ipo_warr | Wait mode high frequency current at 3.0 V —all — 20 — mA 2
peripheral clocks disabled
Ipp_wair | Wait mode reduced frequency current at 3.0 V — — 9 — mA 5
all peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.12 — mA 6
peripheral clocks disabled
Table continues on the next page...
K60 Sub-Family Data Sheet, Rev. 3, 6/2013.
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_veat |Average current when CPU is not accessing RTC 10
registers
. @1.8V
* @-401025°C — 0.57 0.67 uA
© @ — 0.90 12 uA
" @105°C — 2.4 35 bA
. @3.0V
* @-40t025°C — 0.67 0.94 uA
©@rc — 1.0 1.4 bA
* @105°C — 27 3.9 bA

8.

9

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.

100MHz core and system clock, 50MHz bus and FlexBus clock, and 25MHz flash clock . MCG configured for FEI mode.
All peripheral clocks disabled.

100MHz core and system clock, 50MHz bus and FlexBus clock, and 25MHz flash clock. MCG configured for FEI mode. All
peripheral clocks enabled.

Max values are measured with CPU executing DSP instructions.

25MHz core and system clock, 25MHz bus clock, and 12.5MHz FlexBus and flash clock. MCG configured for FEI mode.
4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
disabled. Code executing from flash.

4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
enabled but peripherals are not in active operation. Code executing from flash.

4 MHz core, system, FlexBus, and bus clock and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks
disabled.

Data reflects devices with 128 KB of RAM. For devices with 64 KB of RAM, power consumption is reduced by 2 pA.

10. Includes 32kHz oscillator current and RTC operation.

5.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

* MCG in FBE mode for 50 MHz and lower frequencies. MCG in FEE mode at greater
than 50 MHz frequencies.

USB regulator disabled

No GPIOs toggled

Code execution from flash with cache enabled

For the ALLOFF curve, all peripheral clocks are disabled except FTFL

K60 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Peripheral operating requirements and behaviors

Table 12. Debug trace operating behaviors (continued)

Symbol Description Min. Max. Unit
T; Clock and data fall time — 3 ns
Ts Data setup 3 — ns
Th Data hold 2 — ns

TRACECLK | : T
—> T, Ti—wiia—
+ Tan i T >
-+ Teye »

Figure 3. TRACE_CLKOUT specifications

TRACE_CLKOUT / X £

—» Ts—)i(—Th ¢‘“— —» Ts —)i(—Th ¢“

race ool I G

Figure 4. Trace data specifications

6.1.2 JTAG electricals

Table 13. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Ji TCLK frequency of operation MHz
¢ Boundary Scan 0 10
e JTAG and CJTAG 0 25
* Serial Wire Debug 0 50
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width
* Boundary Scan 50 — ns
* JTAG and CJTAG 20 — ns
¢ Serial Wire Debug 10 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns

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

(10)
@

v

TCLK (input)
Figure 5. Test clock input timing
TCLK / \ /:
5 : i
Data inputs ¢~ Input data vaiid y
—(D—
Data outputs X Output data valid
Data outputs ! »
Data outputs (' Output data valid

Figure 6. Boundary scan (JTAG) timing

K60 Sub-Family Data Sheet, Rev. 3, 6/2013.

Freescale Semiconductor, Inc. 27




h o
g |

renpheral operating requirements and behaviors
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Figure 9. EEPROM backup writes to FlexRAM
6.4.2 EzPort switching specifications
Table 24. EzPort switching specifications
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
EP1 EZP_CK frequency of operation (all commands except — fsys/2 MHz
READ)
EP1a EZP_CK frequency of operation (READ command) — fsys/8 MHz
EP2 EZP_CS negation to next EZP_CS assertion 2 Xtezp ck — ns
EP3 EZP_CS input valid to EZP_CK high (setup) 5 — ns
EP4 EZP_CK high to EZP_CS input invalid (hold) 5 — ns
EP5 EZP_D input valid to EZP_CK high (setup) 2 — ns
EP6 EZP_CK high to EZP_D input invalid (hold) 5 — ns
EP7 EZP_CK low to EZP_Q output valid — 16 ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns

K60 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Figure 12. FlexBus write timing diagram

6.5 Security and integrity modules

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

6.6 Analog

K60 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Table 28. 16-bit ADC characteristics (VrRern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions’. Min. | Typ.2 | Max. Unit Notes
E Input leakage Iin x Ras mV Iin =
error leakage
current
(refer to
the MCU's
voltage
and current
operating
ratings)
Temp sensor Across the full temperature 1.55 1.62 1.69 mV/°C
slope range of the device
V1emp2s | Temp sensor 25°C 706 716 726 mV
voltage

—

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

2. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 2.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

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

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

Figure 14. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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Table 29. 16-bit ADC with PGA operating conditions (continued)

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

Crate ADC conversion |< 13 bit modes 18.484 — 450 Ksps 7

rate No ADC hardware
averaging

Continuous conversions
enabled

Peripheral clock = 50
MHz

16 bit modes 37.037 — 250 Ksps 8

No ADC hardware
averaging

Continuous conversions
enabled

Peripheral clock = 50
MHz

1. Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 6 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

2. ADC must be configured to use the internal voltage reference (VREF_OUT)

3. PGA reference is internally connected to the VREF_OUT pin. If the user wishes to drive VREF_OUT with a voltage other
than the output of the VREF module, the VREF module must be disabled.

4. For single ended configurations the input impedance of the driven input is Rpgap/2

5. The analog source resistance (Ras), external to MCU, should be kept as minimum as possible. Increased Rag causes drop
in PGA gain without affecting other performances. This is not dependent on ADC clock frequency.

6. The minimum sampling time is dependent on input signal frequency and ADC mode of operation. A minimum of 1.25us
time should be allowed for Fi,=4 kHz at 16-bit differential mode. Recommended ADC setting is: ADLSMP=1, ADLSTS=2 at
8 MHz ADC clock.

7. ADC clock = 18 MHz, ADLSMP = 1, ADLST = 00, ADHSC =1

8. ADC clock = 12 MHz, ADLSMP = 1, ADLST = 01, ADHSC =1

6.6.1.4 16-bit ADC with PGA characteristics with Chop enabled
(ADC_PGA[PGACHPb] =0)
Table 30. 16-bit ADC with PGA characteristics

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Ibba_pca | Supply current Low power — 420 644 A 2
(ADC_PGA[PGALPb]=0)
Ibc_pea |Input DC current > ((VRERPGAX0383-Vey A 3
RpGAD (Gain+1)
Gain =1 y VREFPGA=1 2V, —_— 1.54 — IJA
Ven=0.5V
Gain =64, VF\’EFPGA=1 2V, — 0.57 —_— |JA
Ven=0.1V

Table continues on the next page...
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Table 30. 16-bit ADC with PGA characteristics (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
SFDR  |Spurious free ¢ Gain=1 85 105 — dB 16-bit
dynamic range . Gain=64 53 88 . 4B differential
mode,
Average=32,
fin=100Hz
ENOB |Effective number * Gain=1, Average=4 11.6 13.4 — bits 16-bit
of bits . . differential
Gain=1, Average=8 8.0 13.6 — bits mode.f,,=100Hz
* Gain=64, Average=4 7.2 9.6 — bits
¢ Gain=64, Average=8 6.3 9.6 — bits
* Gain=1, Average=32 12.8 14.5 — bits
* Gain=2, Average=32 11.0 14.3 — bits
¢ Gain=4, Average=32 7.9 13.8 — bits
* Gain=8, Average=32 7.3 13.1 — bits
* Gain=16, Average=32 6.8 12.5 — bits
¢ Gain=32, Average=32 6.8 11.5 — bits
* Gain=64, Average=32 7.5 10.6 — bits
SINAD |Signal-to-noise See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
ratio

1. Typical values assume Vppp =3.0V, Temp=25°C, fapck=6MHz unless otherwise stated.

2. This current is a PGA module adder, in addition to ADC conversion currents.

3. Between IN+ and IN-. The PGA draws a DC current from the input terminals. The magnitude of the DC current is a strong
function of input common mode voltage (Vcu) and the PGA gain.

4, Gain = 2PGAG

5. After changing the PGA gain setting, a minimum of 2 ADC+PGA conversions should be ignored.

6. Limit the input signal swing so that the PGA does not saturate during operation. Input signal swing is dependent on the
PGA reference voltage and gain setting.

6.6.2 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 \
IbpHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
Vain Analog input voltage Vgs—0.3 — Vpp \
Vaio Analog input offset voltage — — 20 mV

Table continues on the next page...
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Figure 16. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=0)
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Peripheral operating requirements and behaviors

Table 50. 12S/SAl master mode timing in Normal Run, Wait and Stop modes (full voltage

range) (continued)

Num. Characteristic Min. Max. Unit
S7 12S_TX_BCLK to 12S_TXD valid — 15 ns
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I2S_RX_FS input setup before 20.5 — ns
12S_RX_BCLK
S10 12S_RXD/I2S_RX_FS input hold after 2S_RX_BCLK |0 — ns

R B OR
12S_MCLK (output)
% S3 >\
12S_TX_BCLK/ iy N w \ g\ /
125_RX_BCLK (output) b, sa 4 : e
1‘ S35 " I 1 S6
12S_TX_FS/ / E H T\
12S_RX_FS (output) ; : o
| < S ! 810
12S_TX_FS/ Y « R T\
12S_RX_FS (input) ‘ oSt h ‘ ‘ 1
12S_TXD ) —— X ) han

Figure 30. I12S/SAl timing — master modes

Table 51. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes

(full voltage range)

Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \
S11 12S_TX_BCLK/I12S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)
S13 12S_TX_FS/I12S_RX_FS input setup before 5.8 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to I12S_TXD/I12S_TX_FS output valid ns
 Multiple SAI Synchronous mode o 24
¢ All other modes — 20.6
S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid |0 — ns

Table continues on the next page...
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Pinout
100 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
CMPO_IN5/ CMPO_IN5/ CMPO_INS/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
27 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_INg/ CMP1_INg/ CMP1_IN3/
ADCO_SE23 | ADCO_SE23 | ADCO_SE23
28 | XTAL® XTAL32 XTAL32
29 | EXTAL® EXTAL32 EXTAL3?
30 | VBAT VBAT VBAT
31 | PTE24 ADCO_SE17 | ADCO_SE17 | PTE24 CAN1_TX UART4_TX EWM_OUT b
32 | PTE2S ADCO_SE18 | ADCO_SE18 | PTE25 CAN1_RX UART4_RX EWM_IN
33 | PTE26 DISABLED PTE26 ENET_1588_ | UART4_CTS_b RTC_CLKOUT | USB_CLKIN
CLKIN
34 | PTAO JTAG_TCLK/ | TSI0_CH1 PTAO UARTO_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ bl SWD_CLK
EZP_CLK UARTO_COL_b
35 | PTAT JTAG_TDV/ TSI0_CH2 PTA1 UARTO_RX FTM0_CH6 JTAG_TDI EZPDI
EZP DI
36 | PTA JTAG_TDO/ | TSI0_CH3 PTA2 UARTO_TX FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EZP DO
37 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS_b | FTM0_CHO JTAG_TMS/
SWD_DIO SWD_DIO
38 | PTA4/ NMI_b/ TSI0_CH5 PTAY/ FTMO_CHT NMI_b EZP_CS_b
LLWU_P3 EZP_CS_b LLWU_P3
39 | PTAS DISABLED PTAS USB_CLKIN | FTM0_CH2 RMIIO_RXER/ | CMP2_OUT | 12S0_TX_BCLK | JTAG_TRST_b
MIl0_RXER
40 | VDD VDD VDD
41 | VSS VS VSS
42 | PTA12 CMP2_INO CMP2_INO PTA12 CANO_TX FTM1_CHO RMII0_RXD1/ [250_TXD0 FTM1_QD_
Mil0_RXD1 PHA
43 | PTA1Y CMP2_IN1 CMP2_IN1 PTA1Y CANO_RX FTM1_CHf RMIIO_RXDO/ [250_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 MIl0_RXD0 PHB
44 | PTA14 DISABLED PTA14 SPI0_PCSO | UARTO_TX RMII0_CRS_ [250_RX_BCLK | 1250_TXD1
Dv/
MIl0_RXDV
45 | PTA15 DISABLED PTA15 SPI0_SCK UARTO_RX RMIIO_TXEN/ [250_RXD0
MIO_TXEN
46 | PTA16 DISABLED PTA16 SPI0_SOUT | UARTO_CTS_ | RMI0_TXDO/ [250_RX_FS | 1250_RXD1
bl MIl0_TXDO
UART0_COL_b
47 | PTA17 ADC1_SE17 | ADC1_SE17 | PTA17 SPI0_SIN UARTO_RTS_b | RMIl0_TXD1/ [250_MCLK
MIl0_TXD1
48 | VDD VDD VDD
49 | VSS VS VSS
50 | PTA18 EXTALO EXTALO PTA18 FTMO_FLT2 | FTM_CLKINO
51 | PTA19 XTALO XTALO PTA19 FIMI_FLTO | FTM_CLKIN{ LPTMRO_ALT{
52 | RESET b RESET b RESET b
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100 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP
53 | PTBO/ ADCO_SES8/ ADCO_SE8/ PTBO/ 1260_SCL FTM1_CHO RMIIO_MDIO/ FTM1_QD_
LLWU_P5 ADC1_SE8/ ADC1_SE8/ LLWU_P5 MIl0_MDIO PHA
T510_CHO TSI0_CHO
54 | PTB1 ADCO_SEY ADCO_SEY PTB1 [2C0_SDA FTM1_CH{ RMIIO_MDC/ FTM1_QD_
ADC1_SEY ADC1_SEY Milo_MDC PHB
TS10_CH6 TS10_CH6
5 | PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB2 [260_SCL UARTO_RTS_b | ENET0_1588_ FTMO_FLT3
TSI0_CH7 TSI0_CH? TMRO
56 | PTB3 ADCO_SE13/ | ADCO_SE13/ | PTB3 12C0_SDA UARTO_CTS_ | ENETO_1588_ FTMO_FLTO
TS10_CH8 TSI0_CH8 b/ TMR1
UART0_COL_b
57 | PTB9 DISABLED PTB9 SPI_PCST UART3_CTS_b FB_AD20
58 | PTB10 ADC1_SE14 | ADC1_SE14 | PTB10 SPI_PCSO UART3_RX FB_AD19 FTMO_FLTH
59 | PTB11 ADC1_SE15 | ADC1_SE15 | PTBH SPI_SCK UART3_TX FB_AD18 FTMO_FLT2
60 | VSS VSS VSS
61 | VDD VDD VDD
62 | PTB16 TS10_CH9 TSI0_CHY PTB16 SPH_SOUT | UARTO_RX FB_AD17 EWM_IN
63 | PTB17 TS10_CH10 TSI0_CH10 PTB17 SPH_SIN UART0_TX FB_AD16 EWM_OUT_b
64 | PTB18 TSI0_CH11 TSI0_CH11 PTB18 CANO_TX FTM2_CHO 1250_TX_BCLK | FB_AD15 FTM2_QD_
PHA
65 | PTB19 TS10_CH12 TSI0_CH12 PTB19 CANO_RX FTM2_CH{ [250_TX_FS | FB_OE_b FTM2_QD_
PHB
66 | PTB20 DISABLED PTB20 SPI2_PCSO FB_AD31 CMPO_OUT
67 | PTB21 DISABLED PTB21 SPI2_SCK FB_AD30 CMP1_OUT
68 | PTB22 DISABLED PTB22 SPI2_SOUT FB_AD29 CMP2_0uUT
69 | PTB23 DISABLED PTB23 SPI2_SIN SPI0_PCS5 FB_AD28
70 | PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO SPI0_PCS4 PDBO_EXTRG FB_AD14 [250_TXD1
TS10_CH13 TSI0_CH13
71 | PTG/ ADCO_SE15/ | ADC0_SE15/ | PTCY/ SPI0_PCS3 UART1_RTS_b | FTM0_CHO FB_AD13 [250_TXDO
LLWU_P6 TSI0_CH14 TSI0_CH14 LLWU_P6
72 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 UART1_CTS_b | FTM0_CH1 FB_AD12 [250_TX_FS
CMP1_INO/ CMP1_INO/
TSI0_CH15 TSI0_CH15
73 | PTCY CMP1_INt CMP1_IN1 PTCY SPI0_PCST UART1_RX FTM0_CH2 CLKouT [250_TX_BCLK
LLWU_P7 LLWU_P7
74 | VSS VSS VSS
75 | VDD VDD VDD
76 | PTC4/ DISABLED PTC4/ SPI0_PCSO UART1_TX FTM0_CH3 FB_ADH CMP1_OUT
LLWU_P8 LLWU_P8
71 | PTCH DISABLED PTCS/ SPI0_SCK LPTMRO_ALT2 | 1250_RXD0 FB_AD10 CMPO_OUT
LLWU_P9 LLWU_P9
78 | PTC6/ CMPO_INO CMPO_INO PTCO/ SPI0_SOUT | PDBO_EXTRG | 12S0_RX_BCLK | FB_AD9 [250_MCLK
LLWU_P10 LLWU_P10
79 | PTC7 CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN USB_SOF_ [250_RX_FS | FB_AD8
out
80 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 [250_MCLK FB_AD7
CMPO_IN2 CMPO_IN2
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100 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP
81 | PTCY ADC1_SE5b/ | ADC1_SESb/ | PTCY 1250_RX_BCLK | FB_AD6 FTM2_FLTO
CMPO_IN3 CMPO_IN3
82 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 [2C1_SCL [2S0_RX_FS | FB_AD5
83 | PTC11/ ADC1_SE7b | ADC1_SE7h | PTCH1/ [2C1_SDA 1250_RXD1 FB_RW_b
LLWU_P11 LLWU_P11
84 | PTC12 DISABLED PTC12 UART4_RTS_b FB_AD27
85 | PTC13 DISABLED PTC13 UART4_CTS_b FB_AD26
86 | PTC14 DISABLED PTC14 UART4_RX FB_AD25
87 | PTC15 DISABLED PTC15 UART4_TX FB_AD24
88 | VSS VSS VSS
89 | VDD VDD VDD
90 | PTC16 DISABLED PTC16 CAN1_RX UART3_RX ENET0_1588_ | FB_CS5_b/
TMRO FB_TSIZ1/
FB BE23 16.b
91 | PTC17 DISABLED PTC17 CANL_TX UART3_TX ENET0_1588_ | FB_CS4_b/
TMR1 FB_TSIZO/
FB BE31_24 b
92 | PTC18 DISABLED PTC18 UART3_RTS_b | ENET0_1588_ | FB_TBST b/
TMR2 FB_CS2_b/
FB_BE15_8_b
93 | PTDO/ DISABLED PTDO/ SPI0_PCSO UART2_RTS_ b FB_ALE/
LLWU_P12 LLWU_P12 FB_CS1_b/
FB_TS b
94 | PTD1 ADCO_SESb | ADCO_SE5b | PTD1 SPI0_SCK UART2_CTS_b FB_CS0_b
9 | PTD2 DISABLED PTD2/ SPI0_SOUT | UART2_RX FB_AD4
LLWU_P13 LLWU_P13
9% | PTD3 DISABLED PTD3 SPI0_SIN UART2_TX FB_AD3
97 | PTD4/ DISABLED PTD4/ SPI0_PCST UARTO_RTS_b | FTM0_CH4 FB_AD2 EWM_IN
LLWU_P14 LLWU_P14
98 | PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPI0_PCS2 UART0_CTS_ | FTM0_CH5 FB_AD1 EWM_OUT b
b
UART0_COL_b
99 | PTD6/ ADCO_SE7b | ADCO_SE7b | PTDG/ SPI0_PCS3 UARTO_RX FTM0_CH6 FB_ADO FTMO_FLTO
LLWU_P15 LLWU_P15
100 | PTD7 DISABLED PTD7 CMT_IRO UART0_TX FTMo_CH7 FTMO_FLT1

8.2 K60 pinouts

The figure below 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.
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Figure 34. K60 100 LQFP Pinout Diagram
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