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rerminology and guidelines

3.2 Definition: Operating behavior

An operating behavior is a specified value or range of values for a technical
characteristic that are guaranteed during operation if you meet the operating requirements
and any other specified conditions.

3.2.1 Example

This is an example of an operating behavior:

Symbol Description Min. Max. Unit
0 130 pA

—_

lwp Digital 1/0 weak pullup/
pulldown current

3.3 Definition: Attribute

An attribute is a specified value or range of values for a technical characteristic that are
guaranteed, regardless of whether you meet the operating requirements.

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.4 Definition: Rating

A rating is 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.
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Terminology and guidelines

3.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply -0.3 1.2 Vv
voltage

3.5 Result of exceeding a rating
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£ 20 The likelihood of permanent chip failure increases rapidly as
f, soon as a characteristic begins to exceed one of its operating ratings.
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3.6 Relationship between ratings and operating requirements
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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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5.2.4 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 = 50 MHz
Bus clock = 50 MHz

Flash clock = 25 MHz

MCG mode: FEI

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 us 1
reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.
* 1.71 V/(Vpp slew rate) < 300 ps o 300
. — 1.7V /(Vpp
1.71 V/(Vpp slew rate) > 300 ps slew rate)
« VLLSO - RUN - 135 us
* VLLS1 > RUN - 135 Hs
« VLLS2 > RUN - 85 us
« VLLS3 > RUN - 85 us
+ LLS - RUN - 6 HS
« VLPS > RUN - 52 hs
+ STOP — RUN - 52 he

1. Normal boot (FTFL_OPT[LPBOQOT]=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
T @18y — 12.98 14 mA
© @30V — 12.93 13.8 mA

Table continues on the next page...
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General

Run Mode Current vs Core Frequency
Temp (C)=25,VDD=3.6V,CACHE=ENABLE, Code Residence=Flash
20.00E-03
18.00E-03
16.00E-03 /
14 00E-03 .
Z
8
> 12.00E-03
§
5 All Peripheral Clk Gates
£ 10.006-03
5 —4— ALLOFF
-§ ——ALLON
g 2.D0DE-03
8
£.00E-03
o — —
2.00E-03
000.00E+00 —
"1-1-1 "1-1-1 "1-1-1 "1-1-1 1-1-1 1-1-1 "1-2-2 Core-Bus-Flash
1 2 4 6.25 125 25 50 Core Freq [Mhz)

Figure 2. Run mode supply current vs. core frequency
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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. 4.1, 08/2013.
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Peripheral operating requirements and behaviors

Table 13. JTAG full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \Y

Ji TCLK frequency of operation MHz

* Boundary Scan 0 10

e JTAG and CJTAG 20

¢ Serial Wire Debug 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 125 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 0 — ns
J7 TCLK low to boundary scan output data valid — 25 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns
J10 TMS, TDI input data hold time after TCLK rise 14 — 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

TCLK (input)

Figure 4. Test clock input timing
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Table 20. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Byte-write to FlexRAM execution time:

teewrsbazk e 32 KB EEPROM backup — 385 1800 ys

teewrab64k * 64 KB EEPROM backup 475 2000 ys

Word-write to FlexRAM for EEPROM operation

teewriebers | Word-write to erased FlexRAM location — 175 260 us
execution time

Word-write to FlexRAM execution time:
teewr16b32k ¢ 32 KB EEPROM backup — 385 1800 us
teewr16b64k e 64 KB EEPROM backup — 475 2000 us

Longword-write to FlexRAM for EEPROM operation

teewraobers | LONgword-write to erased FlexRAM location — 360 540 us
execution time

Longword-write to FlexRAM execution time:
teewrazbazk * 32 KB EEPROM backup — 630 2050 us
teewraobeak * 64 KB EEPROM backup — 810 2250 ps

1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3. For byte-writes to an erased FlexRAM location, the aligned word containing the byte must be erased.

6.4.1.3 Flash high voltage current behaviors
Table 21. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ibb_pem Average current adder during high voltage — 25 6.0 mA
flash programming operation

Ibb_ERS Average current adder during high voltage — 15 4.0 mA
flash erase operation

6.4.1.4 Reliability specifications
Table 22. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years
tmretp1k | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyep | Cycling endurance 10K 50 K — cycles 2
Data Flash
thwmretdiok | Data retention after up to 10 K cycles 5 50 — years

Table continues on the next page...
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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. 4.1, 08/2013.
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renpheral operating requirements and behaviors

SIMPLIFIED
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Figure 9. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics

Table 25. 16-bit ADC characteristics (VREFH = VDDA! VREFL = VSSA)
Symbol | Description Conditions’. Min. Typ.2 Max. Unit Notes
Iopa_apc | Supply current 0.215 — 1.7 mA 3
ADC « ADLPC=1,ADHSC=0| 1.2 2.4 3.9 MHz | taback =1/
asynchronous « ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz TapACK
FADAGK clock source
« ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
* ADLPC =0, ADHSC = 1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE Total unadjusted  12-bit modes — +4 +6.8 LSB4 5
error * <12-bit modes — +1.4 +2.1
DNL Differential non- * 12-bit modes — +0.7 -1.1to +1.9 LSB* 5
linearity 031005
* <12-bit modes — +0.2
INL Integral non- ¢ 12-bit modes — +1.0 -2.7t0+1.9 LSB* 5
linearity 0710405
¢ <12-bit modes — +0.5
Ers Full-scale error e 12-bit modes — -4 -5.4 LSB* VaDIN =
e <12-bit modes — 1.4 1.8 Vooa
5

Table continues on the next page...

K11 Sub-Family Data Sheet, Rev. 4.1, 08/2013.

36

Freescale Semiconductor, Inc.
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8. ADC conversion clock < 3 MHz

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

15.00

14.70

14,40 | ——————

14.10 \
13.80 |

&
= 1350
I-IJ f_
13.20 \
12.90
12,60
Hardware Averaging Disabled
1230 Averaging of 4 samples
' 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 10. Typical ENOB vs. ADC_CLK for 16-bit differential mode
Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
14.00
13.75
13.50
1326
13.00
1275
5
= 12.50 \
L
12.25
12.00
11.75
11.50
11.25 Ayeraging of 4 Samples
Ayeraging of 32 Samples
11.00
1 2 3 4 =3 53 7 8 9 10 11 12

ADC Clock Frequency (MHz)

Figure 11. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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6.8.1 DSPI switching specifications (limited voltage range)

The DMA Serial Peripheral Interface (DSPI) provides a synchronous serial bus with
master and slave operations. Many of the transfer attributes are programmable. The tables
below provide DSPI timing characteristics for classic SPI timing modes. Refer to the
DSPI chapter of the Reference Manual for information on the modified transfer formats
used for communicating with slower peripheral devices.

Table 27. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \'%
Frequency of operation — 25 MHz
DS1 DSPI_SCK output cycle time 2 xtgys — ns
DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (taus X 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 8.5 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -2 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 15 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The delay is programmable in SPIx_CTARNn[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X N X
* o5 '; :‘ DS2 ’1 ﬁT’}‘W"
DSPI_SCK /—\_/SM
| Dss | l
(CPOL=0) ST g ! |
I DS5 ‘
<“—) 14 DS6
DSPI_SOUT X First data ><3 Data X Last data X

Figure 14. DSPI classic SPI timing — master mode

Table 28. Slave mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Frequency of operation 12.5 MHz

DS9 DSPI_SCK input cycle time 4 x tgys — ns

Table continues on the next page...
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Table 31. 12S/SAl master mode timing (continued)

Num. Characteristic Min. Max. Unit
S8 12S_TX_BCLK to 12S_TXD invalid 0 — ns
S9 12S_RXD/I2S_RX_FS input setup before 25 — ns
12S_RX_BCLK
S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns

’S—l’w 4’\52 w‘i 4’\52 \47
I2S_MCLK (output)
% S3 >\
12S_TX_BCLK/ / \¢ s4 /4 \ S\ /
12S_RX_BCLK (output) < 54 ’ I I
:‘T’\ E 4: se &
12S_TX_FS/ ‘ E ] AN
I2S_RX_FS (output) 1 | ;
| D L X 510 k
12S_TX_FS/ y ' N
125_RX_FS (input) _J AR ) | po—
25.7XD — DE | -
P
Figure 18. 12S/SAl timing — master modes
Table 32. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \'
S11 12S_TX_BCLK/I2S_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 10 — ns
12S_TX_BCLK/I2S5_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 12S_TXD/I12S_TX_FS output valid — 29 ns
S16 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output invalid |0 — ns
S17 12S_RXD setup before 12S_RX_BCLK 10 — ns
sS18 I12S_RXD hold after I2S_RX_BCLK 2 — ns
S19 I2S_TX_FS input assertion to I12S_TXD output valid! |— 21 ns

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

K11 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
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Gh det k-

12S_MCLK (output)

% S3 >\
12S_TX_BCLK/ A A\ 4 \ Y\ /
125_RX_BCLK (output) b, sa 4 : 3 e

1‘ S5 " 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) ‘ oosTh ‘ ‘ 1
12S_TXD ) —— X ) han

Figure 20. 12S/SAl timing — master modes

Table 34. 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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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.

80 |  Defaul ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LOFP
1 | ADCO_SEf0 | ADCOSE10 | PTED SPHPCST | UARTI_TX TRACE_CLKOUT | 12C1_SDA RTC_CLKOUT
2 | ADCOSE!T | ADCOSEH | PTEW SPI_SOUT | UARTI_RX TRACED3 | 1261_SCL SPI_SIN
LLWU_PO
3 | ADCODP1 | ADCODPI | PTEY SPHSCK | UARTI_CTS b TRACE D2
LLWU_P1
¢+ [ADCODMI | ADCODMI | PTES SPI1_SIN UART_RTS b TRACE D1 SPI_SOUT
5 | DISABLED PTEY SPHPCS) | UARTS.TX TRACE_DO
LLWU_P2
6 | DISABLED PTES SPHPCS2 | UART3_RX
7 | voo VDD
8 | vss vss
9 |ADCOSEda | ADCO.SEda | PTET6 SP.PCSO | UARTZTX | FTM_CLKINO FTMO_FLT3
10 | ADCO.SESa | ADCO.SESa | PTE(? SP.SCK | UART2.RX | FTMLCLKING LPTMRO_ALT
11 | ADCO.SEGa | ADCO_SEGa | PTE8 SPIO.SOUT | UART2.CTS b | 12C0_SDA
f2 | ADCOSE7Ta | ADCO.SE7a | PTE19 SPIO_SIN UART2_RTS b | 1260_SCL
13 | ADCO.DPO | ADCO_DPO
#4 | ADCO.DMO | ADCO_DMO
15 | ADCO.DP3 | ADCO_DPS
16 | ADCO.DM3 | ADCO.DM3
17 | VDDA VDDA
18 | VREFH VREFH
19 | VREFL VREFL
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Pinout
80 Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
20 | VSSA VSSA
21 | TAMPERO/ TAMPERO/
RTC_WAKEUP_ | RTC_WAKEUP_
B B
22 | TAMPER! TAMPERT
23 | XTAL32 XTAL32
2 | EXTAL® EXTAL32
25 | VBAT VBAT
26 | JTAG_TCLK/ PTAO UART0_CTS_b/ | FTM0_CH5 JTAG_TCLK/ EZP_CLK
SWD_CLK/ UART0_COL b SWD_CLK
EZP_CLK
21 | JTAG_TDI/ PTA1 UARTO_RX FTM0_CH6 JTAG_TDI EZP DI
EZP DI
28 | JTAG_TDO/ PTA2 UARTO_TX FTM0_CH7 JTAG_TDO/ EZP_DO
TRACE_SWO/ TRACE_SWO
EZP_DO
29 | JTAG_TMS/ PTA3 UARTO_RTS_b | FTM0_CHO JTAG_TMS/
SWD_DIO SWD_DIO
30 | NMLLb/ PTA4 FTMO0_CH1 NMI_b EZP_CS_b
EZP_CS_b LLWU_P3
31 | DISABLED PTAS FTM0_CH2 [250_TX_BCLK | JTAG_TRST b
32 | DISABLED PTA12 FTM1_CHo 1250_TXDO FTM1_QD_PHA
33 | DISABLED PTA13/ FTM1_CH1 1250_TX_FS FTM1_QD_PHB
LLWU_P4
34 | DISABLED PTA14 SPI0_PCSO UARTO_TX [280_RX_BCLK | 1250_TXD1
35 | DISABLED PTA15 SPI0_SCK UARTO_RX 1250_RXDO
36 | DISABLED PTA16 SPI0_SOUT UARTO_CTS_b/ [250_RX_FS 1250_RXD1
UART0_COL b
37 | DISABLED PTA17 SPI0_SIN UARTO_RTS_b 250_MCLK
3 | VDD \VDD
39 | VSS VSS
40 | EXTALO EXTALO PTA18 FTMO_FLT2 FTM_CLKINO
41 | XTALO XTALO PTA19 FTM1_FLTO FTM_CLKIN{ LPTMRO_ALT1
42 | RESET b RESET b
43 | ADCO_SE8 ADCO0_SE8 PTBO/ 12C0_SCL FTM1_CHo FTM1_QD_PHA
LLWU_P5
44 | ADCO_SE9 ADCO0_SE9 PTB1 12C0_SDA FTM1_CH1 FTM1_QD_PHB
45 | ADCO_SE12 ADCO_SE12 PTB2 12C0_SCL UARTO_RTS_b FTMO_FLT3
46 | ADCO_SE13 ADCO_SE13 PTB3 1200_SDA UART0_CTS_b/ FTMO_FLTO
UART0_COL b
47 | DISABLED PTB10 SPI{_PCSO UART3_RX FTMO_FLT1
48 | DISABLED PTBH SPI1_SCK UART3_TX FTMO_FLT2
49 | DISABLED PTB12 UART3_RTS_b | FTM1_CHO FTMO_CH4 FTM1_QD_PHA
50 | DISABLED PTB13 UART3_CTS_b | FTM1_CH1 FTMO0_CH5 FTM1_QD_PHB
51 | DISABLED PTB16 SPI1_SouUT UARTO_RX EWM_IN FTM_CLKINO
K11 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
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rimout

80 Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort

LQFP

52 | DISABLED PTB17 SPH_SIN UARTO_TX EWM_OUT_b FTM_CLKIN{

53 | DISABLED PTB18 FTM2_CHo 250_TX_BCLK

54 | DISABLED PTB19 FTM2_CH1 1250_TX_FS

55 | ADCO_SE14 ADCO_SE14 PTCO SPI0_PCS4 PDB0_EXTRG 1250_TXD1

56 | ADCO_SE15 ADC0_SE15 PTCH/ SPI0_PCS3 UART1_RTS_b | FTM0_CHO 1250_TXDO
LLWU_P6

57 | ADCO_SE4b/ ADCO_SE4b/ PTC2 SPI0_PCS2 UART1_CTS_b | FTM0_CH1 1280_TX_FS

CMP1_INO CMP1_INO

58 | CMP1_IN1 CMP1_IN1 PTCY/ SPI0_PCST UART1_RX FTMO0_CH2 CLKouT 1250_TX_BCLK
LLWU_P7

5 | VSS VSS

60 | VDD VDD

61 | DISABLED PTC4/ SPI0_PCS0 UART1_TX FTM0_CH3 CMP1_OUT
LLWU_P8

62 | DISABLED PTCS/ SPI0_SCK LPTMRO_ALT2 | 1250_RXD0O CMPO_OUT FTMO0_CH2
LLWU_P9

63 | CMPO_INO CMPO_INO PTC6/ SPI0_SOUT PDBO_EXTRG | 1250_RX_BCLK 1250_MCLK
LLWU_P10

64 | CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN 1250_RX_FS

65 | CMPO_IN2 CMPO_IN2 PTC8 1250_MCLK

66 | CMPO_IN3 CMPO_IN3 PTCY 1250_RX_BCLK FTM2_FLTO

67 | DISABLED PTC10 [2C1_SCL 1250_RX_FS

68 | DISABLED PTC11/ 12C1_SDA 1250_RXD1
LLWU_P11

69 | DISABLED PTC12

70 | DISABLED PTC13

71 | DISABLED PTC16 UART3_RX

72 | DISABLED PTC17 UART3_TX

73 | DISABLED PTDO/ SPI0_PCSO UART2_RTS_b
LLWU_P12

74 | ADCO_SE5b ADCO_SE5b PTD1 SPI0_SCK UART2_CTS_b

75 | DISABLED PTDY/ SPI0_SOUT UART2_RX 12C0_SCL
LLWU_P13

76 | DISABLED PTD3 SPI0_SIN UART2_TX 12C0_SDA

77 | ADCO_SE21 ADCO_SE21 PTDY/ SPI0_PCST UARTO_RTS_b | FTM0_CH4 EWM_IN
LLWU_P14

78 | ADCO_SE6b ADCO_SE6h PTD5 SPI0_PCS2 UART0_CTS_b/ | FTM0_CH5 EWM_OUT_b

UARTO_COL_b

79 | ADCO_SE7b ADCO_SE7h PTD6/ SPI0_PCS3 UARTO_RX FTMO0_CH6 FTMO_FLTO
LLWU_P15

80 | ADCO_SE22 ADC0_SE22 PTD7 CMT_IRO UARTO_TX FTMO_CH7 FTMO_FLT
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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.

Pinout

Preo |

PTELLWU_PO [
pTE2ILLWU_P1 [
PTES ||
PTE4LLWU_P2 [
PTES ||

vop [

vss [_|

PTE6 [

prE17 [

prets |

PTE19 [

ADCO_DPO [_|
ADCO_DMo [_|
ADC0_DP3 [_|

ADCO_DM3 [_|

vopa [
vREFH [
vRerL [
vssa [ ]

20

8o | ] prD7

79 | ] pTDBALLWU_P15

78 | ] pos

68 | | PTC11/LLWU_P11
63 || pTceiLLWU_P10
62 || pTosiLwu_p9
61| | pTcanLwu_ps

67 | ] prcio

73 || pTooiLwu_p12

72 | ] prC17

75 || pTD21LWU_P13

77 | ] pToarLwu_P14
76 | | pTD3
74| ] pTD1
71| ] prcie
70| ] prcis
69 | | prci2
66 | | prce
65| | prcs
64 | ] prc7

fo2]
o

59

56

55

54

53

52

51

50

49

48

47

46

45

42

[ ] vop
[ ] vss

[ ] PTcaLwu_p?

[ ] prc2

[ ] pTCiLLWU_PS
[ ] PTco

] PTBI19

[ ] PBIs

[ ] pBI7

[ ] P86

[ ] PTBI13

[ ] PBI2

[ ] PTB11

] PTB10

[ ] PTB3

[ ] pTB2

[ ] PBM

[ ] PTBOLLWU_PS
[ ] ReseTb

[ ] Prat9

]

TAMPER1 [_| 22

TAMPERO/RTC_WAKEUP_B

xtaze [ 23

[] =0

pTas | 31
prat2 [ a2
[]ss
pTata [ a4
pTats [ | 35
pTate [_| s6
pratz [ 37
vop || 38
vss [_] 30

pTA1s | 40 R

veaT [ | 25
pTA0 | 26
prat [ 27
praz [ | 28
pA3 | 29

ExTALs2 || 24

PTA4/LLWU_P3
PTA13/LLWU_P4

Figure 22. K11 80 LQFP Pinout Diagram
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