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They are called "embedded" because they are embedded
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rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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range of applications.

Applications of "Embedded -
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General-purpose microcontrollers are versatile and used in
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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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Symbol Description Min. Max. Unit

VDD Digital supply voltage –0.3 3.8 V

VDDA Analog supply voltage VDD – 0.3 VDD + 0.3 V

VDDIO_E VDDIO_E is an independent voltage supply for PORTE 1 –0.3 3.8 V

VBAT RTC supply voltage –0.3 3.8 V

IDD Digital supply current — 300 mA

VIO Input voltage (except PORTE, VBAT domain pins, and
USB0)2

–0.3 VDD + 0.3 V

VIO_E PORTE input voltage3 –0.3 VDDIO_E + 0.3 V

ID Maximum current single pin limit (digital output pins) –25 25 mA

VREGIN USB regulator input –0.3 6.0 V

VUSB0_Dx USB0_DP and USB_DM input voltage –0.3 3.63 V

1. VDDIO_E is independent of the VDD domain and can operate at a voltage independent of VDD. However, it is required that
the VDD domain be powered up before VDDIO_E. VDDIO_E must never be higher than VDD during power ramp up, or power
down. VDD and VDDIO_E may ramp together if tied to the same power supply.

2. Includes ADC, CMP, and RESET_b inputs.
3. PORTE analog input voltages cannot exceed VDDIO_E supply when VDD ≥ VDDIO_E. PORTE analog input voltages cannot

exceed VDD supply when VDD < VDDIO_E.

1.4.1 Recommended POR Sequencing

Cases

• VDD = VDDIO_E
• VDD > VDDIO_E
• VDD < VDDIO_E

Ratings
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• have CL=15pF loads,
• are slew rate disabled, and
• are normal drive strength

2. input pins
• have their passive filter disabled (PORTx_PCRn[PFE]=0)

2.2 Nonswitching electrical specifications

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

VDDIO_E 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

VIH_E Input high voltage

• 2.7 V ≤ VDDIO_E ≤ 3.6 V

• 1.7 V ≤ VDDIO_E ≤ 2.7 V

0.7 ×
VDDIO_E

0.75 ×
VDDIO_E

—

—

V

V

VIL_E Input low voltage

• 2.7 V ≤ VDDIO_E ≤ 3.6 V

• 1.7 V ≤ VDDIO_E ≤ 2.7 V

—

—

0.35 ×
VDDIO_E

0.3 ×
VDDIO_E

V

V

VHYS Input hysteresis 0.06 × VDD — V

VHYS_E Input hysteresis 0.06 ×
VDDIO_E

— V

IICIO I/O pin negative DC injection current — single pin

• VIN < VSS-0.3V
-5 — mA

1

Table continues on the next page...
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2.2.4 Power mode transition operating behaviors

All specifications except tPOR, and VLLSx –> RUN recovery times in the following
table assume this clock configuration:

• CPU and system clocks = 100MHz
• Bus clock = 50MHz
• FlexBus clock = 50 MHz
• Flash clock = 25 MHz
• MCG mode=FEI

Table 5. Power mode transition operating behaviors

Symbol Description Min. Max. Unit Notes

tPOR After a POR event, amount of time from the point
VDD reaches 1.71 V to execution of the first
instruction across the operating temperature range
of the chip.

— 300 µs

• VLLS0 –> RUN
— 154 µs

• VLLS1 –> RUN
— 154 µs

• VLLS2 –> RUN
— 92 µs

• VLLS3 –> RUN
— 92 µs

• LLS2 –> RUN
— 6.3 µs

• LLS3 –> RUN
— 6.3 µs

• VLPS –> RUN
— 5.3 µs

• STOP –> RUN
— 5.3 µs

Table 6. Low power mode peripheral adders — typical value

Symbol Description Temperature (°C) Unit

-40 25 50 70 85 105

IIREFSTEN4MHz 4 MHz internal reference clock (IRC) adder.
Measured by entering STOP or VLPS mode
with 4 MHz IRC enabled.

56 56 56 56 56 56 µA

IIREFSTEN32KH

z

32 kHz internal reference clock (IRC) adder.
Measured by entering STOP mode with the
32 kHz IRC enabled.

52 52 52 52 52 52 µA

Table continues on the next page...
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7. 150 MHz core and system clock, 50 MHz bus and FlexBus clock, and 25 MHz flash clock. MCG configured for PEE
mode. All peripheral clocks enabled.

8. Max values are measured with CPU executing DSP instructions.
9. 120 MHz core and system clock, 60MHz bus clock, and FlexBus. MCG configured for PEE mode.
10. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral

clocks disabled. Code executing from flash.
11. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral

clocks enabled but peripherals are not in active operation. Code executing from flash.
12. MCG configured for BLPI mode. CoreMark benchmark compiled using IAR 6.40 with optimization level high, optimized

for balanced.
13. 4 MHz core, system, FlexBus, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral

clocks disabled.
14. Includes 32kHz oscillator current and RTC operation.

2.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

• USB regulator disabled
• No GPIOs toggled
• Code execution from flash with cache enabled
• For the ALLOFF curve, all peripheral clocks are disabled except FTFE
• VDD=VDDA=VDDIO_E

General
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2.2.8 Capacitance attributes
Table 8. Capacitance attributes

Symbol Description Min. Max. Unit

CIN_A Input capacitance: analog pins — 7 pF

CIN_D Input capacitance: digital pins — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 9. Device clock specifications

Symbol Description Min. Max. Unit Notes

High Speed run mode

fSYS System and core clock — 150 MHz

Normal run mode (and High Speed run mode unless otherwise specified above)

fSYS System and core clock — 120 MHz

System and core clock when Full Speed USB in
operation

20 — MHz

fBUS Bus clock — 75 MHz

FB_CLK FlexBus clock — 75 MHz

fFLASH Flash clock — 28 MHz

fLPTMR LPTMR clock — 25 MHz

VLPR mode1

fSYS System and core clock — 4 MHz

fBUS Bus clock — 4 MHz

FB_CLK FlexBus clock — 4 MHz

fFLASH Flash clock — 1 MHz

fERCLK External reference clock — 16 MHz

fLPTMR_pin LPTMR clock — 25 MHz

fFlexCAN_ERCLK FlexCAN external reference clock — 8 MHz

fI2S_MCLK I2S master clock — 12.5 MHz

fI2S_BCLK I2S bit clock — 4 MHz

1. The frequency limitations in VLPR mode here override any frequency specification listed in the timing specification for
any other module.

General
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2.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
CMT, timers, and I2C signals.

Table 10. General switching specifications

Symbol Description Min. Max. Unit Notes

GPIO pin interrupt pulse width (digital glitch filter
disabled) — Synchronous path

1.5 — Bus clock
cycles

1, 2

NMI_b pin interrupt pulse width (analog filter enabled)
— Asynchronous path

100 — ns

GPIO pin interrupt pulse width (digital glitch filter
disabled, analog filter disabled) — Asynchronous path

50 — ns 3

External RESET_b input pulse width (digital glitch
filter disabled)

100 — ns

Port rise and fall time (high drive strength)

• Slew enabled

• 1.71 ≤ VDD ≤ 2.7V

• 2.7 ≤ VDD ≤ 3.6V

• Slew disabled

• 1.71 ≤ VDD ≤ 2.7V

• 2.7 ≤ VDD ≤ 3.6V

—

—

—

—

34

16

10

8

ns

ns

ns

ns

4, 5

Port rise and fall time (low drive strength)

• Slew enabled

• 1.71 ≤ VDD ≤ 2.7V

• 2.7 ≤ VDD ≤ 3.6V

• Slew disabled

• 1.71 ≤ VDD ≤ 2.7V

• 2.7 ≤ VDD ≤ 3.6V

—

—

—

—

34

16

7

5

ns

ns

ns

ns

6, 7

Port rise and fall time (high drive strength)

• Slew enabled

• 1.71 ≤ VDDIO_E ≤ 2.7V

• 2.7 ≤ VDDIO_E ≤ 3.6V

• Slew disabled

• 1.71 ≤ VDDIO_E ≤ 2.7V

• 2.7 ≤ VDDIO_E ≤ 3.6V

—

—

—

—

34

16

7

5

ns

ns

ns

ns

5, 8

Port rise and fall time (low drive strength)

• Slew enabled —

—

34

16

ns

ns

7, 8

General
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Table 14. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit

J11 TCLK low to TDO data valid — 19 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 15. 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 2.0 — ns

J7 TCLK low to boundary scan output data valid — 30.6 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 1.0 — ns

J11 TCLK low to TDO data valid — 19.0 ns

J12 TCLK low to TDO high-Z — 17.0 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 10. Test clock input timing

Peripheral operating requirements and behaviors
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Table 38. ADC characteristics (VREFH = VDDA, VREFL = VSSA) (continued)

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

• <12-bit modes
— ±0.5 –0.7 to

+0.5

EFS Full-scale error • 12-bit modes

• <12-bit modes

—

—

–4

–1.4

–5.4

–1.8

LSB4 VADIN = VDDA
5

EQ Quantization error • ≤13-bit modes — — ±0.5 LSB4

ENOB Effective number of
bits

16-bit differential mode

• Avg = 32

• Avg = 4

16-bit single-ended mode

• Avg = 32

• Avg = 4

12.8

11.9

12.2

11.4

14.5

13.8

13.9

13.1

—

—

—

—

bits

bits

bits

bits

6

THD Total harmonic
distortion

16-bit differential mode

• Avg = 32

16-bit single-ended mode

• Avg = 32

—

—

-94

-85

—

—

dB

dB

7

SFDR Spurious free
dynamic range

16-bit differential mode

• Avg = 32

16-bit single-ended mode

• Avg = 32

82

78

95

90

—

—

dB

dB

7

EIL Input leakage error IIn × RAS mV IIn = leakage
current

(refer to the
MCU's voltage

and 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.

Peripheral operating requirements and behaviors
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3.5.3.2 12-bit DAC operating behaviors
Table 41. 12-bit DAC operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

IDDA_DACL

P

Supply current — low-power mode — — 150 μA

IDDA_DACH

P

Supply current — high-speed mode — — 700 μA

tDACLP Full-scale settling time (0x080 to 0xF7F) —
low-power mode

— 100 200 μs 1

tDACHP Full-scale settling time (0x080 to 0xF7F) —
high-power mode

— 15 30 μs 1

tCCDACLP Code-to-code settling time (0xBF8 to
0xC08) — low-power mode and high-
speed mode

— 0.7 1 μs 1

Vdacoutl DAC output voltage range low — high-
speed mode, no load, DAC set to 0x000

— — 100 mV

Vdacouth DAC output voltage range high — high-
speed mode, no load, DAC set to 0xFFF

VDACR
−100

— VDACR mV

INL Integral non-linearity error — high speed
mode

— — ±8 LSB 2

DNL Differential non-linearity error — VDACR > 2
V

— — ±1 LSB 3

DNL Differential non-linearity error — VDACR =
VREF_OUT

— — ±1 LSB 4

VOFFSET Offset error — ±0.4 ±0.8 %FSR 5

EG Gain error — ±0.1 ±0.6 %FSR 5

PSRR Power supply rejection ratio, VDDA ≥ 2.4 V 60 — 90 dB

TCO Temperature coefficient offset voltage — 3.7 — μV/C 6

TGE Temperature coefficient gain error — 0.000421 — %FSR/C

AC Offset aging coefficient — — 100 μV/yr

Rop Output resistance (load = 3 kΩ) — — 250 Ω

SR Slew rate -80h→ F7Fh→ 80h

• High power (SPHP)

• Low power (SPLP)

 

1.2

0.05

 

1.7

0.12

 

—

—

V/μs

CT Channel to channel cross talk — — -80 dB

BW 3dB bandwidth

• High power (SPHP)

• Low power (SPLP)

 

550

40

 

—

—

 

—

—

kHz

1. Settling within ±1 LSB
2. The INL is measured for 0 + 100 mV to VDACR −100 mV
3. The DNL is measured for 0 + 100 mV to VDACR −100 mV
4. The DNL is measured for 0 + 100 mV to VDACR −100 mV with VDDA > 2.4 V
5. Calculated by a best fit curve from VSS + 100 mV to VDACR − 100 mV

Peripheral operating requirements and behaviors
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6. VDDA = 3.0 V, reference select set for VDDA (DACx_CO:DACRFS = 1), high power mode (DACx_C0:LPEN = 0), DAC set
to 0x800, temperature range is across the full range of the device

Digital Code

D
AC

12
 IN

L 
(L

SB
)

0

500 1000 1500 2000 2500 3000 3500 4000

2

4

6

8

-2

-4

-6

-8
0

Figure 28. Typical INL error vs. digital code

Peripheral operating requirements and behaviors

54 Kinetis K82 Sub-Family, Rev.1, 09/2015.

Freescale Semiconductor, Inc.



Temperature °C
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-40
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Figure 29. Offset at half scale vs. temperature

3.5.4 Voltage reference electrical specifications

Table 42. VREF full-range operating requirements

Symbol Description Min. Max. Unit Notes

VDDA Supply voltage 3.6 V

TA Temperature Operating temperature
range of the device

°C

CL Output load capacitance 100 nF 1, 2

1. CL 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 CL value over the operating temperature
range of the device.

Peripheral operating requirements and behaviors
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EMVSIMn_VCCEN

EMVSIMn_CLK

EMVSIMn_IO

2

T0

1 
RESPONSE

EMVSIMn_RST

T1

33

Figure 32. Active-Low-Reset Smart Card Reset Sequence

The following table defines the general timing requirements for the EMVSIM
interface..

Table 48. Timing Specifications, Internal Reset Card Reset Sequence

Ref No Min Max Units

1 — 200 EMVSIMx_CLK clock cycles

2 400 40,000 EMVSIMx_CLK clock cycles

3 40,000 — EMVSIMx_CLK clock cycles

3.7.1.2 EMVSIM Power-Down Sequence
Following figure shows the EMV SIM interface power-down AC timing diagram.Table
49 table shows the timing requirements for parameters (SI7–SI10) shown in the figure.
The power-down sequence for the EMV SIM interface is as follows:

• EMVSIMn_SIMPD port detects the removal of the Smart Card
• EMVSIMn_RST is negated
• EMVSIMn_CLK is negated
• EMVSIM_IO is negated
• EMVSIMx_VCCENy is negated

Each of the above steps requires one Frtcclk period (usually 32 kHz and selected by
SIM_SOPT1[OSC32KSEL]). Power-down may be initiated by a Smart card removal
detection; or it may be launched by the processor.

Peripheral operating requirements and behaviors
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3.7.2 USB VREG electrical specifications
Table 50. USB VREG electrical specifications

Symbol Description Min. Typ.1 Max. Unit Notes

VREGIN Input supply voltage 2.7 — 5.5 V

IDDon Quiescent current — Run mode, load current
equal zero, input supply (VREGIN) > 3.6 V

— 125 186 μA

IDDstby Quiescent current — Standby mode, load
current equal zero

— 1.1 10 μA

IDDoff Quiescent current — Shutdown mode

• VREGIN = 5.0 V and temperature=25 °C

• Across operating voltage and temperature

—

—

650

—

—

4

nA

μA

ILOADrun Maximum load current — Run mode — — 120 mA

ILOADstby Maximum load current — Standby mode — — 1 mA

VReg33out Regulator output voltage — Input supply
(VREGIN) > 3.6 V

• Run mode

• Standby mode

 

 

3

2.1

 

 

3.3

2.8

 

 

3.6

3.6

 

 

V

V

VReg33out Regulator output voltage — Input supply
(VREGIN) < 3.6 V, pass-through mode

2.1 — 3.6 V 2

COUT External output capacitor 1.76 2.2 8.16 μF

ESR External output capacitor equivalent series
resistance

1 — 100 mΩ

ILIM Short circuit current — 290 — mA

1. Typical values assume VREGIN = 5.0 V, Temp = 25 °C unless otherwise stated.
2. Operating in pass-through mode: regulator output voltage equal to the input voltage minus a drop proportional to ILoad.

3.7.3 USB DCD electrical specifications
Table 51. USB DCD electrical specifications

Symbol Description Min. Typ. Max. Unit

VDP_SRC,
VDM_SRC

USB_DP and USB_DM source voltages (up to 250
μA)

0.5 — 0.7 V

VLGC Threshold voltage for logic high 0.8 — 2.0 V

IDP_SRC USB_DP source current 7 10 13 μA

IDM_SINK,
IDP_SINK

USB_DM and USB_DP sink currents 50 100 150 μA

RDM_DWN D- pulldown resistance for data pin contact detect 14.25 — 24.8 kΩ

VDAT_REF Data detect voltage 0.25 0.33 0.4 V
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Figure 40. I2S timing — slave modes

3.7.10.1 Normal Run, Wait and Stop mode performance over the full
operating voltage range

This section provides the operating performance over the full operating voltage for the
device in Normal Run, Wait and Stop modes.

Table 60. I2S/SAI master mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 V

S1 I2S_MCLK cycle time 40 — ns

S2 I2S_MCLK (as an input) pulse width high/low 45% 55% MCLK period

S3 I2S_TX_BCLK/I2S_RX_BCLK cycle time (output) 80 — ns

S4 I2S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% BCLK period

S5 I2S_TX_BCLK/I2S_RX_BCLK to I2S_TX_FS/
I2S_RX_FS output valid

— 15 ns

S6 I2S_TX_BCLK/I2S_RX_BCLK to I2S_TX_FS/
I2S_RX_FS output invalid

0 — ns

S7 I2S_TX_BCLK to I2S_TXD valid — 15 ns

S8 I2S_TX_BCLK to I2S_TXD invalid 0 — ns

S9 I2S_RXD/I2S_RX_FS input setup before
I2S_RX_BCLK

15 — ns

S10 I2S_RXD/I2S_RX_FS input hold after I2S_RX_BCLK 0 — ns
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Figure 41. I2S/SAI timing — master modes

Table 61. I2S/SAI slave mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 V

S11 I2S_TX_BCLK/I2S_RX_BCLK cycle time (input) 80 — ns

S12 I2S_TX_BCLK/I2S_RX_BCLK pulse width high/low
(input)

45% 55% MCLK period

S13 I2S_TX_FS/I2S_RX_FS input setup before
I2S_TX_BCLK/I2S_RX_BCLK

4.5 — ns

S14 I2S_TX_FS/I2S_RX_FS input hold after
I2S_TX_BCLK/I2S_RX_BCLK

2 — ns

S15 I2S_TX_BCLK to I2S_TXD/I2S_TX_FS output valid — 23.1 ns

S16 I2S_TX_BCLK to I2S_TXD/I2S_TX_FS output
invalid

0 — ns

S17 I2S_RXD setup before I2S_RX_BCLK 4.5 — ns

S18 I2S_RXD hold after I2S_RX_BCLK 2 — ns

S19 I2S_TX_FS input assertion to I2S_TXD output valid1 — 25 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear
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144
LQFP

100
LQFP

121
XFB
GA

121
WLC
SP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 QSPI_SIP_
MODE

5 5 F7 F6 VSS VSS VSS

6 6 E5 F7 VDDIO_E VDDIO_E VDDIO_E

7 7 D1 C11 PTE4/
LLWU_P2

DISABLED PTE4/
LLWU_P2

SPI1_SIN LPUART3_
TX

SDHC0_D3 QSPI0A_
DATA1

8 8 E2 E8 PTE5 DISABLED PTE5 SPI1_
PCS0

LPUART3_
RX

SDHC0_D2 QSPI0A_
SS0_B

FTM3_CH0 USB0_
SOF_OUT

9 9 E1 E9 PTE6/
LLWU_P16

DISABLED PTE6/
LLWU_P16

SPI1_
PCS3

LPUART3_
CTS_b

I2S0_
MCLK

QSPI0B_
DATA3

FTM3_CH1 SDHC0_D4

10 10 F3 E10 PTE7 DISABLED PTE7 SPI2_SCK LPUART3_
RTS_b

I2S0_RXD0 QSPI0B_
SCLK

FTM3_CH2 QSPI0A_
SS1_B

11 11 F2 D11 PTE8 DISABLED PTE8 I2S0_RXD1 SPI2_
SOUT

I2S0_RX_
FS

QSPI0B_
DATA0

FTM3_CH3 SDHC0_D5

12 12 F1 E11 PTE9/
LLWU_P17

DISABLED PTE9/
LLWU_P17

I2S0_TXD1 SPI2_
PCS1

I2S0_RX_
BCLK

QSPI0B_
DATA2

FTM3_CH4 SDHC0_D6

13 13 G2 F8 PTE10/
LLWU_P18

DISABLED PTE10/
LLWU_P18

I2C3_SDA SPI2_SIN I2S0_TXD0 QSPI0B_
DATA1

FTM3_CH5 SDHC0_D7

14 14 G1 F9 PTE11 DISABLED PTE11 I2C3_SCL SPI2_
PCS0

I2S0_TX_
FS

QSPI0B_
SS0_B

FTM3_CH6 QSPI0A_
DQS

15 — — — PTE12 DISABLED PTE12 LPUART2_
TX

I2S0_TX_
BCLK

QSPI0B_
DQS

FTM3_CH7 FXIO0_D2 QSPI0A_
DATA3

16 — — — PTE13 DISABLED PTE13 LPUART2_
RX

QSPI0B_
SS1_B

SDHC0_
CLKIN

FXIO0_D3 QSPI0A_
SCLK

17 15 — F10 VDDIO_E VDDIO_E VDDIO_E

18 16 — F11 VSS VSS VSS

19 — — — PTE16 ADC0_
SE4a

ADC0_
SE4a

PTE16 SPI0_
PCS0

LPUART2_
TX

FTM_
CLKIN0

FTM0_
FLT3

FXIO0_D4 QSPI0A_
DATA0

20 — — — PTE17/
LLWU_P19

ADC0_
SE5a

ADC0_
SE5a

PTE17/
LLWU_P19

SPI0_SCK LPUART2_
RX

FTM_
CLKIN1

LPTMR0_
ALT3/
LPTMR1_
ALT3

FXIO0_D5 QSPI0A_
DATA2

21 — — — PTE18/
LLWU_P20

ADC0_
SE6a

ADC0_
SE6a

PTE18/
LLWU_P20

SPI0_
SOUT

LPUART2_
CTS_b

I2C0_SDA FXIO0_D6 QSPI0A_
DATA1

22 — — — PTE19 ADC0_
SE7a

ADC0_
SE7a

PTE19 SPI0_SIN LPUART2_
RTS_b

I2C0_SCL FXIO0_D7 QSPI0A_
SS0_B

23 16 H3 F11 VSS VSS VSS

24 17 H2 G11 USB0_DP USB0_DP USB0_DP

25 18 H1 H11 USB0_DM USB0_DM USB0_DM

26 19 J1 G10 VOUT33 VOUT33 VOUT33

27 20 J2 H10 VREGIN VREGIN VREGIN

28 21 — G9 NC NC NC

29 — K2 J10 ADC0_DP0 ADC0_DP0 ADC0_DP0

30 — K1 K10 ADC0_
DM0

ADC0_
DM0

ADC0_
DM0

31 — J3 J11 ADC0_DP3 ADC0_DP3 ADC0_DP3
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144
LQFP

100
LQFP

121
XFB
GA

121
WLC
SP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 QSPI_SIP_
MODE

55 41 K7 H5 PTA5 DISABLED PTA5 USB0_
CLKIN

FTM0_CH2 FXIO0_D15 I2S0_TX_
BCLK

JTAG_
TRST_b

56 — L10 G6 VDD VDD VDD

57 — K10 F5 VSS VSS VSS

58 — — — PTA6 DISABLED PTA6 I2C2_SCL FTM0_CH3 EMVSIM1_
CLK

CLKOUT TRACE_
CLKOUT

59 — — — PTA7 ADC0_
SE10

ADC0_
SE10

PTA7 I2C2_SDA FTM0_CH4 EMVSIM1_
IO

TRACE_D3

60 — — — PTA8 ADC0_
SE11

ADC0_
SE11

PTA8 FTM1_CH0 EMVSIM1_
PD

FTM1_QD_
PHA/
TPM1_CH0

TRACE_D2

61 — — — PTA9 DISABLED PTA9 FTM1_CH1 EMVSIM1_
RST

FTM1_QD_
PHB/
TPM1_CH1

TRACE_D1

62 — J9 L5 PTA10/
LLWU_P22

DISABLED PTA10/
LLWU_P22

I2C2_SDA FTM2_CH0 EMVSIM1_
VCCEN

FXIO0_D16 FTM2_QD_
PHA/
TPM2_CH0

TRACE_D0

63 — H7 L4 PTA11/
LLWU_P23

DISABLED PTA11/
LLWU_P23

I2C2_SCL FTM2_CH1 FXIO0_D17 FTM2_QD_
PHB/
TPM2_CH1

64 42 K8 K5 PTA12 DISABLED PTA12 FTM1_CH0 TRACE_
CLKOUT

FXIO0_D18 I2S0_TXD0 FTM1_QD_
PHA/
TPM1_CH0

65 43 L8 J5 PTA13/
LLWU_P4

DISABLED PTA13/
LLWU_P4

FTM1_CH1 TRACE_D3 FXIO0_D19 I2S0_TX_
FS

FTM1_QD_
PHB/
TPM1_CH1

66 44 K9 L3 PTA14 DISABLED PTA14 SPI0_
PCS0

LPUART0_
TX

TRACE_D2 FXIO0_D20 I2S0_RX_
BCLK

I2S0_TXD1

67 45 L9 K4 PTA15 DISABLED PTA15 SPI0_SCK LPUART0_
RX

TRACE_D1 FXIO0_D21 I2S0_RXD0

68 46 J10 J4 PTA16 DISABLED PTA16 SPI0_
SOUT

LPUART0_
CTS_b

TRACE_D0 FXIO0_D22 I2S0_RX_
FS

I2S0_RXD1

69 47 H10 K3 PTA17 DISABLED PTA17 SPI0_SIN LPUART0_
RTS_b

FXIO0_D23 I2S0_
MCLK

70 48 E6 L2 VDD VDD VDD

71 49 G7 K2 VSS VSS VSS

72 50 L11 L1 PTA18 EXTAL0 EXTAL0 PTA18 FTM0_
FLT2

FTM_
CLKIN0

TPM_
CLKIN0

73 51 K11 K1 PTA19 XTAL0 XTAL0 PTA19 FTM1_
FLT0

FTM_
CLKIN1

LPTMR0_
ALT1/
LPTMR1_
ALT1

TPM_
CLKIN1

74 52 J11 J1 RESET_b RESET_b RESET_b

75 — — — PTA24 DISABLED PTA24 EMVSIM0_
CLK

FB_A29
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Field Description Values

R Silicon revision • Z = Initial
• (Blank) = Main
• A = Revision after main

T Temperature range (°C) • V = –40 to 105
• C = –40 to 85

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)
• DC = 121 XFBGA (8 mm x 8 mm x 0.5 mm)
• LQ = 144 LQFP (20 mm x 20 mm)
• MD = 144 MAPBGA (13 mm x 13 mm)

CC Maximum CPU frequency (MHz) • 5 = 50 MHz
• 7 = 72 MHz
• 10 = 100 MHz
• 12 = 120 MHz
• 15 = 150 MHz
• 18 = 180 MHz

N Packaging type • R = Tape and reel
• (Blank) = Trays

7.4 Example

This is an example part number:

MK82FN256VLL15

8 Terminology and guidelines

8.1 Definitions

Key terms are defined in the following table:

Term Definition

Rating 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.

Table continues on the next page...
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Symbol Description Value Unit

TA Ambient temperature 25 °C

VDD 3.3 V supply voltage 3.3 V

8.4 Relationship between ratings and operating requirements

–∞

- No permanent failure
- Correct operation

Normal operating rangeFatal range

Expected permanent failure

Fatal range

Expected permanent failure

∞

Operating rating (m
ax.)

Operating requirement (m
ax.)

Operating requirement (m
in.)

Operating rating (m
in.)

Operating (power on)

Degraded operating range Degraded operating range

–∞

No permanent failure

Handling rangeFatal range

Expected permanent failure

Fatal range

Expected permanent failure

∞

Handling rating (m
ax.)

Handling rating (m
in.)

Handling (power off)

- No permanent failure
- Possible decreased life
- Possible incorrect operation

- No permanent failure
- Possible decreased life
- Possible incorrect operation

8.5 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.

9 Revision History
The following table provides a revision history for this document.

Revision History
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