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vruering parts

1 Ordering parts

1.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable part
numbers for this device, go to freescale.com and perform a part number search for the
following device numbers: PK20 and MK?20 .

2 Part identification

2.1 Description

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.

2.2 Format
Part numbers for this device have the following format:

QK# AMFFFRTPPCCN

2.3 Fields

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

Field Description Values

Q Qualification status ¢ M = Fully qualified, general market flow
¢ P = Prequalification

K## Kinetis family * K20

A Key attribute * D = Cortex-M4 w/ DSP
e F = Cortex-M4 w/ DSP and FPU

M Flash memory type * N = Program flash only
¢ X = Program flash and FlexMemory

Table continues on the next page...

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.

4 Freescale Semiconductor, Inc.


http://www.freescale.com

g |

Terminology 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
* (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:

MK20DN512ZVMD10

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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3.4 Definition: Rating

Terminology and guidelines

A rating 1s a minimum or maximum value of a technical characteristic that, if exceeded,
may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.

3.4.1 Example

This is an example of an operating rating:

Symbol

Description

Min.

Max.

Unit

Vpp 1.0 V core supply
voltage

1.2

3.5 Result of exceeding a rating

40

30

I

20

/

Failures in time (ppm)

10

/

J

The likelihood of permanent chip failure increases rapidly as

soon as a characteristic begins to exceed one of its operating ratings.

; Operating rating

Measured characteristic

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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General

Run Mode Current Consumption vs Core Frequency
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Figure 2. Run mode supply current vs. core frequency

5.2.6 EMC radiated emissions operating behaviors
Table 7. EMC radiated emissions operating behaviors for 144LQFP and

144MAPBGA
Symbol | Description Frequency | 144LQFP | 144MAPBGA Unit Notes
band (MHz)
VRe1 Radiated emissions voltage, band 1 0.15-50 23 12 dBuV 1,2
VRe2 Radiated emissions voltage, band 2 50-150 27 24 dBuVv
VREe3 Radiated emissions voltage, band 3 150-500 28 27 dBuV
VRes Radiated emissions voltage, band 4 500-1000 14 11 dBuVv
Vge_iec  |IEC level 0.15-1000 K K — 2,3

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement 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.

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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General
Table 9. Device clock specifications (continued)

Symbol Description Min. Max. Unit Notes
fercLK External reference clock — 16 MHz
fLPTMF{_pin LPTMR clock — 25 MHz
fLetMr_ercLk | LPTMR external reference clock — 16 MHz
friexcan_ercLk | FlexCAN external reference clock — 8 MHz
fIZSfMCLK I12S master clock — 12.5 MHz
fIZS_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.

5.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
CAN, CMT, and I°C signals.

Table 10. General switching specifications

Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 16 — ns 3
disabled, analog filter disabled) — Asynchronous path
External reset pulse width (digital glitch filter disabled) 100 — ns 3
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time (high drive strength) 4

¢ Slew disabled
e 1.71<Vpp 2.7V — 12 ns
e 27<Vpp=s3.6V — 6 ns
¢ Slew enabled
e 1.71<Vpp<2.7V — 36 ns
e 27<Vpp=<3.6V — 24 ns

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

Table 13. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
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 1 — ns
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 14. JTAG full voltage range electricals
Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \

Ji TCLK frequency of operation MHz

¢ Boundary Scan 0 10

e JTAG and CJTAG 0 20

* Serial Wire Debug 0 40
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width

* Boundary Scan 50 — ns

e JTAG and CJTAG 25 — ns

¢ Serial Wire Debug 12.5 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
Jé 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 1.4 — 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

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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TCLK (input)

TCLK

Data inputs

Data outputs

Data outputs

Data outputs

Figure 5. Test clock input timing
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Figure 6. Boundary scan (JTAG) timing
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4
Peripheral operating requirements and behaviors

Table 15. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jeye_fi FLL period jitter . 180 . ps
i fDCO =48 MHz _ _
hd cho =98 MHz 150
ti_acquire | FLL target frequency acquisition time — — 1 ms 6
PLL
fuco VCO operating frequency 48.0 — 100 MHz
Lo PLL operating current - 1060 - uA 7

e PLL @ 96 MHz (foscfhij =8 MHZ, prLref =
2 MHz, VDIV multiplier = 48)

o PLL operating current 7

e PLL @ 48 MHz (foso i 1 = 8 MHZ, foy et = - 600 - HA
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pn | PLL period jitter (RMS) 8
* fueo = 48 MHz — 120 — ps
e fyeo = 100 MHz — 50 — ps
Jace_pil | PLL accumulated jitter over 1pys (RMS) 8
* fueo = 48 MHz — 1350 — ps
¢ fueo = 100 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Duni Lock exit frequency tolerance +4.47 — +5.97 %
toi_lock | Lock detector detection time — — 150 x 1076 s 9
+1075(1/

fpII_ref)

oo

N

This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock
mode).

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=0.

The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency deviation
(Afgco_t) Over voltage and temperature should be considered.

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=1.

The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX®32 bit is changed, DRS bits are changed, or changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE,
FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already running.

Excludes any oscillator currents that are also consuming power while PLL is in operation.

This specification was obtained using a Freescale developed PCB. PLL jitter is dependent on the noise characteristics of
each PCB and results will vary.

This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL disabled
(BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this specification assumes
it is already running.

6.3.2 Oscillator electrical specifications

This section provides the electrical characteristics of the module.

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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4. Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S register
being set.

NOTE
The 32 kHz oscillator works in low power mode by default and
cannot be moved into high power/gain mode.

6.3.3 32 kHz oscillator electrical characteristics
This section describes the module electrical characteristics.

6.3.3.1 32 kHz oscillator DC electrical specifications
Table 18. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit
Vgar Supply voltage 1.71 — 3.6 \
Re Internal feedback resistor — 100 — MQ
Cpara Parasitical capacitance of EXTAL32 and XTAL32 — 5 7 pF
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — \Y

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTAL32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

6.3.3.2 32 kHz oscillator frequency specifications
Table 19. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
foc_extaiz2 | Externally provided input clock frequency — 32.768 — kHz 2
Vec extais2 | Externally provided input clock amplitude 700 — VBaT mV 2,3

Proper PC board layout procedures must be followed to achieve specifications.

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input. The
oscillator remains enabled and XTAL32 must be left unconnected.

3. The parameter specified is a peak-to-peak value and V|4 and V,,_ specifications do not apply. The voltage of the applied

clock must be within the range of Vgg to Vgar.

—_

6.4 Memories and memory interfaces

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Figure 11. 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

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Table 27. 16-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Crate ADC conversion |16-bit mode 5
rate No ADC hardware averaging 37.037 — 461.467 Ksps

Continuous conversions
enabled, subsequent
conversion time

1. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz, unless otherwise stated. Typical values are for
reference only, and are not tested in production.

2. DC potential difference.

3. This resistance is external to MCU. To achieve the best results, the analog source resistance must be kept as low as
possible. The results in this data sheet were derived from a system that had < 8 Q analog source resistance. The Rag/Cas
time constant should be kept to < 1 ns.

4. To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.

5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Zon
Tpad T SIMPLIFIED
Lis | leakage | I CHANNEL SELECT
< - | dueto ;! CIRCUIT ADC SAR
I |nput | — - = = = —
Ras | | protection | | | t‘\»\/DI\N/\/_O/ | ENGINE
| + | |
| Vaow : ' | | |
i | |
G | |
s I * :[ ' b |
—>
I [ | [
|
= = | = | = | | [
ST b ! I Ruow !
% AN —— o—¢
|
INPUT PIN I
| Raon |
& T W\/—O/C)—H
INPUT PIN | '
|
|

B

INPUT PIN —— Caon

—_— —_ —_ — =

Figure 12. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics
Table 28. 16-bit ADC characteristics (VRerH = Vbobpas VRerL = Vssa)

Symbol | Description Conditions’. Min. Typ.2 Max. Unit Notes

Iopa_apc | Supply current 0.215 — 1.7 mA 3

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

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

14.00
13.75
13.50
13.25 \
13.00
1275
9
= 12.50 \
L
12.25
12.00
11.75
11.50
11.25 Averaging of 4 Samples
Averaging of 32 Samples
11.00
1 2 3 4 5 B 7 ] 10 11 12
ADC Clock Frequency (MHz)
Figure 14. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
6.6.1.3 16-bit ADC with PGA operating conditions
Table 29. 16-bit ADC with PGA operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage Absolute 1.71 — 3.6 \'%
Vrerpga |PGA ref voltage VREF_OU | VREF_OU | VREF_OU \Y 2,3
T T T
VaDIN Input voltage Vssa - Vbba v
Vewu Input Common Vssa — Vbba \Y,
Mode range
Rpgap |Differential input |Gain=1,2,4,8 — 128 — kQ IN+ to IN-4
impedance Gain = 16, 32 — 64 —
Gain = 64 — 32 —
Ras Analog source — 100 — Q 5
resistance
Ts ADC sampling 1.25 — — ps 6
time

Table continues on the next page...
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Figure 17. Typical INL error vs. digital code
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Table 43. Slave mode DSPI timing (full voltage range) (continued)

Num Description Min. Max. Unit
DS9 DSPI_SCK input cycle time 8 x tgys — ns
DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns
DS11 DSPI_SCK to DSPI_SOUT valid — 24 ns
DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS13 DSPI_SIN to DSPI_SCK input setup 3.2 — ns
DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns
DS15 DSPI_SS active to DSPI_SOUT driven — 19 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns

DsPiss —\ i Yo

DSPI_SCK / : S_\_/—\—

(CPOL=0) EDSIS : E :!—H DS12 :  DS11 DS16 H

DSPI_SOUT )—( ! First data X Data \\ X et )(:}—

DSI13 - : DS14 ‘
DSPI_SIN >—< First data X Data’\g X Last data >7

Figure 22. DSPI classic SPI timing — slave mode

6.8.7 Inter-Integrated Circuit Interface (I2C) timing
Table 44. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum Maximum Minimum Maximum
SCL Clock Frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition. thp; STA 4 — 0.6 — us
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.3 — ps
HIGH period of the SCL clock tHigH 4 — 0.6 — us
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — ps
condition
Data hold time for I,C bus devices typ; DAT o' 3.452 03 0.91 us
Data set-up time tsu; DAT 250* — 10025 — ns
Rise time of SDA and SCL signals t — 1000 20 +0.1C,° 300 ns

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

6.8.10 12S/SAl switching specifications

This section provides the AC timing for the 12S/SAI module in master mode (clocks are
driven) and slave mode (clocks are input). All timing is given for noninverted serial clock
polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame sync (TCR4[FSP]
is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync have been
inverted, all the timing remains valid by inverting the bit clock signal (BCLK) and/or the
frame sync (FS) signal shown in the following figures.

6.8.10.1 Normal Run, Wait and Stop mode performance over a limited
operating voltage range

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

Table 46. 12S/SAl master mode timing in Normal Run, Wait and Stop modes
(limited voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 2.7 3.6 \

Si 12S_MCLK cycle time 40 — ns

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

S3 12S_TX_BCLK/I12S_RX_BCLK cycle time (output) 80 — ns

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

S5 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ — 15 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to 12S_TXD valid — 15 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I12S_RX_FS input setup before 15 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns

K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Figure 27. 12S/SAl timing — master modes

Table 49. 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 \Y
S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I12S_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
S17 12S_RXD setup before 12S_RX_BCLK 5.8 — ns
S18 I12S_RXD hold after 125_RX_BCLK 2 — ns
S19 I12S_TX_FS input assertion to 12S_TXD output valid' — 25 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear
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Figure 28. 12S/SAl timing — slave modes

6.8.10.3 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 50. 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 I12S_TX_FS/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_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/I12S_RX_FS input setup before 45 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns
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The TSI module is functional with capacitance values outside this range. However, optimal performance is not guaranteed.
Fixed external capacitance of 20 pF.

REFCHRG = 2, EXTCHRG=0.

REFCHRG = 0, EXTCHRG = 10.

Vpp=3.0V.

The programmable current source value is generated by multiplying the SCANC[REFCHRG] value and the base current.
The programmable current source value is generated by multiplying the SCANC[EXTCHRG] value and the base current.
Measured with a 5 pF electrode, reference oscillator frequency of 10 MHz, PS = 128, NSCN = 8; lext = 16.

Measured with a 20 pF electrode, reference oscillator frequency of 10 MHz, PS = 128, NSCN = 2; lext = 16.

. Measured with a 20 pF electrode, reference oscillator frequency of 10 MHz, PS = 16, NSCN = 3; lext = 16.
. Sensitivity defines the minimum capacitance change when a single count from the TSI module changes. Sensitivity

depends on the configuration used. The documented values are provided as examples calculated for a specific
configuration of operating conditions using the following equation: (Cef * lext)/( lref * PS * NSCN)

The typical value is calculated with the following configuration:

lext = 6 A (EXTCHRG = 2), PS = 128, NSCN = 2, |,; = 16 pA (REFCHRG = 7), C,; = 1.0 pF
The minimum value is calculated with the following configuration:

lext = 2 A (EXTCHRG = 0), PS = 128, NSCN = 32, |, = 32 yA (REFCHRG = 15), C,¢; = 0.5 pF

The highest possible sensitivity is the minimum value because it represents the smallest possible capacitance that can be
measured by a single count.

Time to do one complete measurement of the electrode. Sensitivity resolution of 0.0133 pF, PS =0, NSCN =0, 1
electrode, EXTCHRG = 7.

REFCHRG=0, EXTCHRG=4, PS=7, NSCN=0F, LPSCNITV=F, LPO is selected (1 kHz), and fixed external capacitance of
20 pF. Data is captured with an average of 7 periods window.

Dimensions

7.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to freescale.com and perform a keyword search for the
drawing’s document number:

If you want the drawing for this package Then use this document number
100-pin LQFP 98ASS23308W
104-pin MAPBGA 98ASA00344D
8 Pinout
K20 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Pinout
100 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
54 | PTBI ADCO_SEY | ADCO_SEY | PTB1 [2C0_SDA FTM1_CH1 FTM1_QD_
ADC1_SEY | ADC1_SEY PHB
T510_CH6 TSI0_CH6
5 | PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB2 1260_SCL UARTO_RTS_b FTMO_FLT3
TS10_CH7 TSI0_CH?
5 | PTB3 ADCO_SE13/ | ADCO_SE13/ | PTB3 [2C0_SDA UARTO_CTS_ FTMO_FLTO
T510_CH8 TSI0_CH8 b/
UARTO_COL_b
57 | PTBY DISABLED PTBY SPI1_PCSt UART3_CTS b FB_AD20
58 | PTB10 ADC1_SE14 | ADC1_SE14 | PTB10 SPH_PCSO | UART3_RX FB_AD19 FTMO_FLT1
5 | PTB1 ADC1_SE15 | ADC1_SE15 | PTB11 SPI1_SCK UART3_TX FB_AD18 FTMO_FLT2
60 | VSS VSS VSS
61 | VDD VDD VDD
62 | PTB16 TS10_CH9 TS10_CHY PTB16 SPH_SOUT | UARTO_RX FB_AD17 EWM_IN
63 | PTB17 TSI0_CH10 TSI0_CH10 PTB17 SPH_SIN UARTO_TX FB_AD16 EWM_OUT_b
64 | PTB18 TS10_CH11 TSI0_CH11 PTB18 CANO_TX FTM2_CHO 1280_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_AD3{ CMPO_OUT
67 | PTB21 DISABLED PTB21 SPI2_SCK FB_AD30 CMP1_OUT
68 | PTB22 DISABLED PTB22 SPI2_S0uUT FB_AD29 CMP2_0UT
69 | PTB23 DISABLED PTB23 SPI2_SIN SPI0_PCS5 FB_AD28
70 | PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO SPI0_PCS4 | PDB0_EXTRG FB_AD14 [250_TXD1
TS10_CH13 TSI0_CH13
71 | PTCY/ ADC0_SE15/ | ADCO_SE15/ | PTC1/ SPI0_PCS3 | UART1_RTS_b | FTM0_CHO FB_AD13 [250_TXD0
LLWU_P6 TSI0_CH14 TSI0_CH14 LLWU_P6
72 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTG2 SPI0_PCS2 | UART1_CTS_b | FTM0_CH1 FB_AD12 [280_TX_FS
CMP1_IN0/ CMP1_IN0/
TS10_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 | PTG DISABLED PTCS/ SPI0_SCK LPTMRO_ALT2 | 1250_RXD0 FB_AD10 CMPO_OUT
LLWU_P9 LLWU_P9
78 | PTCO/ CMPO_INO CMPO_INO PTCH/ SPI0_SOUT | PDBO_EXTRG | 12S0_RX_BCLK | FB_AD9 [250_MCLK
LLWU_P10 LLWU_P10
79 | PTC7 CMPO_IN{ CMPO_IN1 PTC7 SPI0_SIN USB_SOF_ 1280_RX_FS | FB_AD8
out
80 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 [250_MCLK | FB_AD7
CMPO_IN2 CMPO_IN2
81 | PTC9 ADC1_SESb/ | ADC1_SESh/ | PTC9 1280_RX_BCLK | FB_AD6 FTM2_FLTO
CMPO_IN3 CMPO_IN3
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preo[ |1 75| | vop
pTETLLWU_PO [ |2 7| ] vss
PTE2LLWU_P1 [ |3 73| _] prcanLwu_p7
prea[ |4 72| ] pTc2
PTE4LLWU_P2 [ |5 7| ] prciniwu_ps

pres [ |s 70| ] prco
pres |7 6o | | PTB23
voo [_|s e8| | pTB22
vss[_|e 7| | PrBe1

usBo_bp [ 10 os [ ] preeo
usso_om[_| 11 es| | PTBI9
voutsa [_| 12 o [ ] prete
vReGIN [ 13 es| | PTB17
Apco_DP1 [_| 14 e [ ] prete

Apco_bm1 [ 15 et ] vop
ADC1_DP1 [_| 16 eo | ] vss
Apci_omt [ 17 so | | prBt1

PGAO_DP/ADCO_DPO/ADCT_DP3 [_| 18 ss || PTB10
PGAO_DM/ADCO_DMO/ADC1_DM3 [_| 10 s7 || PrBe
PGA1_DP/ADC1_DPO/ADCO_DP3 [_| 20 so || PrB3
PGA1_DM/ADC1_DMO/ADCO_DM3 [_| 21 ss || prB2

voDA [ 22 se || PTBIY

vRerH [ |28 53 || PTBOLLWU_Ps

vRerL [ |24 s2 || RESET.b
vssa [ o5t [ ] prate

vop [ 40

VSS |: 41

prat2 [ 4
PTA13LLWU_P4 [ | 43
PTAt4 [ 44

voD [ 48

VSS |: 49

|: 26

_ ]~
xTaLz2 [ | 28
veaT [ %0
pTE24 [ | =
prE2s [ | =2
pTE26 [ | 88
pTA0 [ 34
pTat [ s
pra2 [ s
pTas | o
PTA4LLWU_P3 [ | 38
PTAS [ 3o
PTAts [ 45
pTate [_| 46
prat7 [«

ExTALz2 [ | 20

DACO_OUT/CMP1_IN3/ADCO_SE23

VREF_OUT/CMP1_IN5/CMPO_IN5/ADC1_SE18

Figure 31. K20 100 LQFP Pinout Diagram
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