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ARM® Cortex®-M4

32-Bit Single-Core
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FLASH

4K x 8

32K x 8

1.71V ~ 3.6V

A/D 24x16b; D/A 1x12b
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-40°C ~ 105°C (TA)
Surface Mount

121-LFBGA

121-MAPBGA (8x8)
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Ordering 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: PK11 and MK11 .

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 * K11

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...
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raru identification

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=-40to 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)

5 =50 MHz
7 =72 MHz
10 =100 MHz
12 =120 MHz
15 =150 MHz
18 =180 MHz

R = Tape and reel
¢ (Blank) = Trays

CcC Maximum CPU frequency (MHz)

N Packaging type

2.4 Example
This is an example part number:

MKI11DN512VMC5

2.5 Small package marking

In an effort to save space, small package devices use special marking on the chip. These
markings have the following format:

Q# CFTPP

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

Field Description Values

M = Fully qualified, general market flow
¢ P = Prequalification

Q Qualification status

C Speed e G=50MHz

F Flash memory configuration e G =128 KB + Flex
* H =256 KB + Flex
* 9=512KB

T Temperature range (°C) e V=-40t0 105

PP Package identifier e MC =121 MAPBGA

This tables lists some examples of small package marking along with the original part
numbers:

Original part number Alternate part number
MK11DX128VLK5 M11GGVLK
MK11DX256VMC5 M11GHVMC

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.

3.1.1 Example

This is an example of an operating requirement:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply 0.9 1.1 \%
voltage

K11 Sub-Family Data Sheet, Rev. 4, 08/2013.
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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.

3.8.1 Example 1

This is an example of an operating behavior that includes a typical value:

Symbol Description Min. Typ. Max. Unit

lwp Digital /0 weak 10 70 130 A
pullup/pulldown
current

3.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:

K11 Sub-Family Data Sheet, Rev. 4, 08/2013.
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4.2 Moisture handling ratings

Symbol | Description Min. Max. Unit Notes

MSL Moisture sensitivity level

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

4.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Viusm Electrostatic discharge voltage, human body model -2000 +2000 \'% 1
Veom Electrostatic discharge voltage, charged-device model -500 +500 \Y

AT Latch-up current at ambient temperature of 105°C -100 +100 mA

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human Body

Model (HBM).
2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for

Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.
3. Determined according to JEDEC Standard JESD78, IC Latch-Up Test.

4.4 Voltage and current operating ratings

Symbol Description Min. Max. Unit
Vpp Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 155 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 \Y
Vaio Analog', RESET, EXTAL, and XTAL input voltage -0.3 Vpp + 0.3 Vv

Ip Maximum current single pin limit (applies to all digital pins) -25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \
VREGIN USB regulator input -0.3 6.0 \
VeaT RTC battery supply voltage -0.3 3.8 \Y,

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

5 General
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5.1 AC electrical characteristics

General

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the
following figure.

Input Signal

High

Viy Low
Midp oint1
Fall Time —om| la— VL _—

The midpoint is V) + (My — V2.

-«— Rise Time

Figure 1. Input signal measurement reference

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
Vbpa Analog supply voltage 1.71 3.6 \
Vpp — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 Vv
Vgs — Vssa |Vss-to-Vgsa differential voltage -0.1 0.1 \Y
Veat RTC battery supply voltage 1.71 3.6 \
ViH Input high voltage
¢ 27V<Vpp<36V 0.7 x Vpp — \Y
e 1.7V<sVpp=s27V 0.75 x Vpp —
Vi Input low voltage
e 27V<Vpp=s36V — 0.35 x Vpp \'%
e 1.7V<Vpp<27V — 0.3 x Vpp \
Vhys Input hysteresis 0.06 x Vpp — \Y
licio I/0 pin DC injection current — single pin 1
* V|n < Vss-0.3V (Negative current injection) mA
* Vin > Vpp+0.3V (Positive current injection) 3 o
— +3

Table continues on the next page...
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
ce1syv — 17.04 19.3 mA
e @30V
© @25C — 17.01 18.9 mA
© @125°C — 19.8 21.3 mA
Ippo_warr | Wait mode high frequency current at 3.0 V —all — 7.95 9.5 mA 2
peripheral clocks disabled
Ipp_wair | Wait mode reduced frequency current at 3.0 V — — 5.88 7.4 mA 5
all peripheral clocks disabled
Ipp_stop |Stop mode current at 3.0 V — A
* @ —-40to25°C 320 436
e @ 50°C 360 489
e @70°C
e @ 105°C 410 620
610 1100
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 754 — A 6
peripheral clocks disabled
Ipb_vipr | Very-low-power run mode current at 3.0 V — all — 1.1 — mA 7
peripheral clocks enabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — 437 — A 8
Ipp_vips | Very-low-power stop mode current at 3.0 V — HA
« @ —40 1o 25°C 7.33 24.2
e @ 50°C 14 32
e @70°C
. @105°C 28 48
110 280
Ippb_LLs |Low leakage stop mode current at 3.0 V — 314 4.8 HA
e @ -40to0 25°C ' )
* @ 50°C 6.48 28.3
e @70°C
. @ 105°C 13.85 44.6
55.53 71.3
Ipp_viLss |Very low-leakage stop mode 3 current at 3.0 V - 219 34 HA
e @ —-40to25°C
. @50°C 4.35 4.35
e @70°C 8.92 24.6
© @105°C 35.33 45.3
Ipp_viise |Very low-leakage stop mode 2 current at 3.0 V — 177 3.1 A
* @ —-40to 25°C ) )
e @ 50°C 2.81 13.8
e @ 70°C
. @ 105°C 5.20 22.3
19.88 34.2
Table continues on the next page...
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Very Low Power Run (VLPR) Current vs Core Frequency
Temp (C)=25,VDD=3 6V,CACHE=ENABLE, Code Residence=Flash
1.20E-03
1.00E-03
I B00.00E-06
8
T
E All Peripheral Clk Gates
£ 600.00E-06
5 == ALLOFF
5 @ ALLON
b
g
3 400.00E-06 "_’_—/
200.00E-06
000.00E+00 ]
1 2 4 core Freq [Mh)
Figure 3. VLPR mode supply current vs. core frequency
5.2.6 EMC radiated emissions operating behaviors
Table 7. EMC radiated emissions operating behaviors 1
Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 19 dBuV 2,3
VRe2 Radiated emissions voltage, band 2 50-150 21 dBuVv
VREes Radiated emissions voltage, band 3 150-500 19 dBuV
VREs Radiated emissions voltage, band 4 500-1000 11 dBpVv
VRE_IEC IEC level 0.15-1000 L — 3,4

—_

This data was collected on a MK20DN128VLHS5 64pin LQFP device.

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.

K11 Sub-Family Data Sheet, Rev. 4, 08/2013.
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General

3. Vpp=3.3V, Ta=25°C, fogc =12 MHz (crystal), fgys = 48 MHz, fgys = 48MHz
4. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method

5.2.7 Designing with radiated emissions in mind

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

1. Go to www.freescale.com.

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

5.2.8 Capacitance attributes
Table 8. Capacitance attributes

Symbol Description Min. Max. Unit
Cin A Input capacitance: analog pins — 7 pF
CinD Input capacitance: digital pins — 7 pF

5.3 Switching specifications

5.3.1 Device clock specifications
Table 9. Device clock specifications

Symbol | Description | Min. | Max. Unit Notes
Normal run mode
fsys System and core clock — 50 MHz
feus Bus clock — 50 MHz
feLASH Flash clock — 25 MHz
fLpTMR LPTMR clock — 25 MHz
VLPR mode'

fsys System and core clock — 4 MHz
feus Bus clock — 4 MHz
feLASH Flash clock — 1 MHz
fERCLK External reference clock — 16 MHz
fLPTMR_pin LPTMR clock — 25 MHz
fietmr_ercLk |LPTMR external reference clock — 16 MHz
flos_ MCLK I2S master clock — 12.5 MHz
flos_BCLK I2S bit clock — 4 MHz

K11 Sub-Family Data Sheet, Rev. 4, 08/2013.
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EZP_CS 4L\ / \ _

EP7 Hi—ﬂ H—) EPS$
EZP_Q (output) 4 \

EPS ¢—P4¢—Pp EP6

Figure 8. EzPort Timing Diagram

6.5 Security and integrity modules

6.5.1 Drylce Tamper Electrical Specifications

Information about security-related modules is not included in this document and is
available only after a nondisclosure agreement (NDA) has been signed. To request an
NDA, please contact your local Freescale sales representative.

6.6 Analog

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 24 and Table 25 are achievable on the
differential pins ADCx_DP0, ADCx_DMO.

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

K11 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Peripheral operating requirements and behaviors

6.6.1.1 16-bit ADC operating conditions
Table 24. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vopa Supply voltage Absolute 1.71 — 3.6 \Y
AVppa | Supply voltage Delta to Vpp (Vpp — Vppa) -100 0 +100 mV
AVgga | Ground voltage | Delta to Vgg (Vss— Vssa) -100 0 +100 mV
VREFH ADC reference 1.13 VDDA VDDA Y
voltage high
Vgaer | ADC reference Vssa Vssa Vssa v
voltage low
VaDIN Input voltage * 16-bit differential mode VREFL — 31/32 Vv
VREFH
¢ All other modes VREFL — VREEH
CaDIN Input capacitance ¢ 16-bit mode — 10 pF
* 8-bit/ 10-bit / 12-bit — 4 5
modes
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-bit / 12-bit modes 3
resistance fapck < 4 MHz . . 5 KO
fapck ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
fapck | ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time
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 Ras/Cas
time constant should be keptto < 1 ns.

P

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

K11 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Peripheral operating requirements and behaviors

Table 25. 16-bit ADC characteristics (VrRern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions’. Min. Typ.2 Max. Unit Notes
Eq Quantization * 16-bit modes — -1t00 — LSB*
error ¢ <13-bit modes — — +0.5
ENOB |Effective number |16-bit differential mode 6
of bits .« Avg=32 12.8 145 — bits
e Avg=4 11.9 13.8 — bits
16-bit single-ended mode
e Avg =32
vg =3 12.2 13.9 — bits
" Avg=4 11.4 13.1 — bits
siNap |Signatto-noise ) See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
THD Total harmonic 16-bit differential mode 7
distortion . Avg=32 . _94 . dB
16-bit single-ended mode . -85 . dB
e Avg=32
SFDR | Spurious free 16-bit differential mode 7
dynamic range . Avg=32 82 95 . dB
16-bit single-ended mode 78 9 . dB
e Avg=32
EiL Input leakage lin X Ras mV lin =
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 8
slope range of the device
Vtempes | Temp sensor 25°C 706 716 726 mV 8
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.

1LSB = (VRerH - VrerL)/2\

ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)

Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.

Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.

No o s
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Figure 12. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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DSPI_SS \ “ /\/7
} DS10 v DS9 }
! \' '\ ’—h !
DSPI_SCK -/ \ / SS \ / \ !
(CPOL=0) < DSISV E HDS'Z : , DSI1 DSIO gy
DSPI_SOUT >—< | First data X Data ’\l\ X Last data D—
DS13 Y ! DS14 ”
DSPI_SIN >—< First data X Dalagl\ X Last data >7

Figure 19. DSPI classic SPI timing — slave mode

6.8.3 12C switching specifications

See General switching specifications.

6.8.4 UART switching specifications

See General switching specifications.

6.8.5 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 37. 12S/SAI master mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \"

Si 12S_MCLK cycle time 40 — ns

S2 I12S_MCLK (as an input) 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
I12S_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

Table continues on the next page...
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p sil .
:‘ S12 ':
12S_TX_BCLK/ i/ s12 \ \ /4 H\ /
[2S_RX_BCLK (input) i 4 Pl
K S15 " l 1 S16
12S_TX_FS/ | ‘ : \ \ LN
12S_RX_FS (output) ! S13 ! S14 !
) ! B
12S_TX_FS/ o ! ~
12S_RX_FS (input) —j/ « s s H :\_
tsis si W lk | oo M
12S_TXD ) m— DE I N

Figure 21. 12S/SAl timing — slave modes

6.8.6 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 39. 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 \"

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 I12S_TXD valid — 45 ns

S8 12S_TX_BCLK to I2S_TXD invalid 0 — ns

S9 12S_RXD/I2S_RX_FS input setup before 75 — ns
12S_RX_BCLK

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

K11 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Figure 22. 12S/SAl timing — master modes

Table 40. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS 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) 250 — 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 30 — ns
12S_TX_BCLK/I12S_RX_BCLK

S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/12S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid — 87 ns

S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid |0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 12S_RXD hold after 2S_RX_BCLK 2 — ns

S19 I2S_TX_FS input assertion to 12S_TXD output valid! |— 72 ns

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

e The analog input signals ADCO_SE10, ADCO_SE11,
ADCO_DPI1, and ADCO_DMI are available only for K11,
K12, K21, and K22 devices and are not present on K10 and
K20 devices.

* The TRACE signals on PTEO, PTE1, PTE2, PTE3, and
PTE4 are available only for K11, K12, K21, and K22
devices and are not present on K10 and K20 devices.

* If the VBAT pin is not used, the VBAT pin should be left
floating. Do not connect VBAT pin to VSS.

e The FTM_CLKIN signals on PTB16 and PTB17 are
available only for K11, K12, K21, and K22 devices and is
not present on K10 and K20 devices. For K22D devices
this signal is on ALT4, and for K22F devices, this signal is
on ALT7.

* The FTMO_CH2 signal on PTC5/LLWU_P9 is available
only for K11, K12, K21, and K22 devices and is not
present on K10 and K20 devices.

* The [2CO_SCL signal on PTD2/LLWU_P13 and
12C0O_SDA signal on PTD3 are available only for K11,

K12, K21, and K22 devices and are not present on K10 and
K20 devices.

12| Defaul ALTO ALTY ALT2 ALT3 ALTS ALTS ALT6 ALT? EzPort
3
E4 | ADCOSE10 | ADCO_SEf0 | PTED SPHPCST | UARTI_TX TRACE_CLKOUT | 12¢1_SDA RTC_CLKOUT
E3 | ADCOSE1! | ADCOSEf1 | PTEY SPI_SOUT | UARTI_RX TRACED3 | 1201_SCL SPH_SIN

LLWU_PO
E2 [ ADCODPt | ADCODPI | PTEY SPH.SCK | UARTICTS.b TRACE D2

LLWU_P1
F4 | ADCODMI | ADCODM{ | PTE3 SPH_SIN UARTI_RTS b TRACE D1 SPH_SOUT
H7 | DISABLED PTEY/ SPHPCSO | UARTS.TX TRACE DO

LLWU_P2
G4 | DISABLED PTES SPHPCS2 | UART3 RX
E6 | VDD VDD
67 | vss Vs
K3 | ADCOSE4a | ADCOSEda | PTEt6 SP.PCSO | UARTZTX | FTM_CLKINO FTMO_FLTS
He | ADCO.SE5a | ADCOSEBa | PTE(7 SP.SCK | UART2RX | FTMLCLKING LPTMRO_ALT3
A | ADCOSEGa | ADCO.SESa | PTE1S SPIO.SOUT | UART2.CTS b | 12C0_SDA
AO | ADCOSE7a | ADCO.SE7a | PTEM9 SPIO_SIN UART2_RTS b | 1260_SCL
16 | vss Vs
Ki | ADCO.DPO | ADCO_DPO
K2 | ADCO.DMO | ADCO_DMO
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rinout
121 Default ALTO ALT ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP
BGA
J11 | RESET b RESET b
G11 | ADCO_SE8 ADCO_SE8 PTBO/ 2C0_SCL FTM1_CHo FTM1_QD_PHA
LLWU_P5
G10 | ADCO_SE9 ADCO_SE9 PTB1 2C0_SDA FTM1_CH1 FTM1_QD_PHB
G9 | ADCO_SE12 ADCO_SE12 PTB2 200_SCL UARTO_RTS b FTMO_FLT3
G8 | ADCO_SE13 ADCO_SE13 PTB3 12C0_SDA UARTO_CTS b/ FTMO_FLTO
UARTO_COL_b
D10 | DISABLED PTB10 SPI1_PCS0 UART3_RX FTMO_FLT1
C10 | DISABLED PTBI1 SPI1_SCK UART3_TX FTMO_FLT2
Bi1 | DISABLED PTB12 UART3_RTS b | FTM1_CHO FTMO_CH4 FTM1_QD_PHA
C11 | DISABLED PTB13 UART3_CTS b | FTMI_CHI FTM0_CH5 FTM1_QD_PHB
B10 | DISABLED PTB16 SPI1_SoUT UART0_RX EWM_IN FTM_CLKINO
E9 | DISABLED PTB17 SPI_SIN UARTO_TX EWM_OUT b | FTM_CLKIN1
D9 | DISABLED PTB18 FTM2_CHO 1250_TX_BCLK
C9 | DISABLED PTB19 FTM2_CH1 250_TX_FS
B9 | ADCO_SE14 ADCO_SE14 PTCO SPI0_PCS4 PDB0_EXTRG 1250_TXD1
D8 | ADCO_SE15 ADCO_SE15 PTC1/ SPI0_PCS3 UARTY_RTS b | FTM0_CHO 250_TXDO
LLWU_P6
C8 | ADCO_SE4b/ | ADCO_SE4/ | PTC2 SPI0_PCS2 UART1_CTS b | FTMO_CH! 1250_TX_FS
CMP1_INO CMP1_INO
B8 | CMP1_IN1 CMP1_IN1 PTCY SPI0_PCS1 UART1_RX FTM0_CH2 CLKouT 250_TX_BCLK
LLWU_P7
G3 | VSS VSS
E5 | VDD VDD
A8 | DISABLED PTC4 SPI0_PCS0 UART1_TX FTMO_CH3 CMP1_OUT
LLWU_P8
D7 | DISABLED PTCs/ SPI0_SCK LPTMRO_ALT2 | 12S0_RXD0 CMPO_OUT FTM0_CH2
LLWU_P9
C7 | CMPO_INO CMPO_INO PTCE/ SPi0_Sout PDBO_EXTRG | 12S0_RX BCLK 1250_MCLK
LLWU_P10
B7 | CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN 2S0_RX_FS
A7 | CMPO_IN2 CMPO_IN2 PTC8 1250_MCLK
D6 | CMPO_IN3 CMPO_IN3 PTCY 250_RX_BCLK FTM2_FLTO
C6 | DISABLED PTC10 12C1_SCL 1250_RX_FS
05 | DISABLED PTC11/ 2C1_SDA 250_RXD1
LLWU_P11
B6 | DISABLED PTC12
A6 | DISABLED PTC13
D5 | DISABLED PTC16 UART3_RX
G4 | DISABLED PTC17 UART3_TX
D4 | DISABLED PTDO/ SPI0_PCS0 UART2_RTS b
LLWU_P12
D3 | ADCO_SESb ADCO_SESb PTD1 SPI0_SCK UART2_CTS b
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Pinout

121 Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP
BGA
C3 | DISABLED PTDY SPl0_SouT UART2_RX 2C0_SCL
LLWU_P13
B3 | DISABLED PTD3 SPIO_SIN UART2_TX 2C0_SDA
A3 | ADCO_SE21 ADCO_SE21 PTD4/ SPI0_PCS1 UARTO_RTS b | FTM0_CH4 EWM_IN
LLWU_P14
A2 | ADCO_SE6b ADCO_SEEb PTD5 SPI0_PCS2 UARTO_CTS b/ | FTM0_CH5 EWM_OUT b
UART0_COL b
B2 | ADCO_SE7b ADCO_SETb PTD6/ SPI0_PCS3 UARTO_RX FTM0_CHe FTMO_FLTO
LLWU_P15
At | ADCO_SE22 ADC0_SE22 PTD7 CMT_IRO UARTO_TX FTM0_CH? FTMO_FLT1
F3 | NC NC
Ht | NC NC
H2 | NC NC
JI | NC NC
&2 | NC NC
J3 | NC NC
H3 | NC NC
K4 | NC NC
H6 | NC NC
J9 | NC NC
J4 | NC NC
Hit | NC NC
Fi1 | NC NC
Ei1 | NC NC
D11 | NC NC
E10 | NC NC
F10 | NC NC
F9 | NC NC
F8 | NC NC
E8 | NC NC
E7 | NC NC
F7 | NC NC
A5 | NC NC
B5 | NC NC
B4 | NC NC
Ad | NC NC
A9 | NC NC
Bt | NC NC
02 | NC NC
C1 | NC NC
D2 | NC NC
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rimout
121 Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP
BGA
D1 | NC NC
Et | NC NC

8.2 K11 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.

1 2 3 4 5 6 7 8 9 10 11
PTD4/ PTC4/
PTD7 PIS | Wi pia| NC NC prots | pros | FRCH.| e PTE19 | PTE18 | A
PTDS/ PTC3/
NC | i | PTOR NC NC Pz | pro7 | FRCSL | poo | prEte | PTEI2 | B
PTD2/ PTC11/ PTCS/
NC NC | pral PO [Liwg mre| PTO10 [Lws myo| PTC2 | PTBIe | PTBII | PTBIS | C
PTDO/ pTCS | PTCU/
NC NC PIO1 | o pra| PTC18 | PToe | SiC%e | Lig e | PTETE | PTBIO NC D
PTEZ | PTEW
Ne | e [ Lo ko | PTEO VDD VDD NC NC PTB17 NC NC E
NG NG NC PTE3 | vobpA | vssa NC NG NC NC NG F
NC NC vss PTES | VREFH | VREFL vss PTB3 PTB2 PTB1 PTBO | g
LLWU_P5
NC NC NC PTE17 |TAMPER1| NC PTE4/ PTAT PTA3 PTA17 NC H
LLWU_P2
NC NG NC NC  |TAMPER2| PTAO PTA2 PTA4/ NC PTA16 | RESET b | J
LLWU_P3 -
DACO_OUT
ADCO_DPO[ADCO_DMo| PTE16 NC  [ompi g vBAT PTAs | PTA12 | PTA14 vss PTA19 | K
IADCO_SE23)
REF_OUT, TAMPERO/[ oo
ADCO_DP3[ADCO_DM3|cMP1_INs/| XTALs2 | ExTAL32 | vss RTC_ | Tiet¥ | pTats VDD PTA18 | L
CMPO_IN5 WAKEUP_B] -

3

7

8

Figure 24. K11 121 MAPBGA Pinout Diagram
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