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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 www.freescale.com and perform a part number search for
the following device numbers: PK10 and MK10 .

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 * K10

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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Terminology and guidelines

3.1.1 Example

This is an example of an operating requirement, which you must meet for the
accompanying operating behaviors to be guaranteed:

Symbol Description Min. Max. Unit

Vop 1.0 V core supply 0.9 1.1 \Y,
voltage

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, which is guaranteed if you meet the
accompanying operating requirements:

Symbol Description Min. Max. Unit
0 130 pA

—_

lwp Digital I/O 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
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General

Run Mode Current vs Core Frequency

Temp (C)=25,VDD=3.6V,CACHE=ENABLE,Code Residence=Flash
35.00E-03

30.00E-03 ’

25.00E-03

20.00E-03 /

All Peripheral Clk Gates

=== ALLOFF
15.00E-03 == ALLON

Current Consumption on VDD {A)

10.00E-03
- '_/
000.00E+00 Ol Ratio
1111 1111 1111 1111 1111 1111 1222 1223 Core-Bus.Flash
1 2 4 6.25 12,5 25 50 72

Core Freq{Mhz)

Figure 2. Run mode supply current vs. core frequency
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Peripheral operating requirements and behaviors

TCLK  / \ /:

E . Q10—
TDI/TMS : <: Input data valid 57
TDO i >'< Output data valid
TDO ! );
TDO <' Output data valid

Figure 8. Test Access Port timing

TCLK / \ / \ / \ /
:

TRST \L J'[

Figure 9. TRST timing

6.2 System modules

There are no specifications necessary for the device's system modules.

6.3 Clock modules
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Peripheral operating requirements and behaviors

6.3.2.1 Oscillator DC electrical specifications
Table 15. Oscillator DC electrical specifications
Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \
Ibobosc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
e 4 MHz — 200 — HA
* 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
* 24 MHz — 1.2 — mA
* 32 MHz — 1.5 — mA
Ibobosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 25 — pA
e 4 MHz — 400 — HA
e 8 MHz (RANGE=01) — 500 — pA
e 16 MHz — 25 — mA
e 24 MHz — — mA
* 32 MHz — — mA
Cy EXTAL load capacitance — — — 2,3
Cy XTAL load capacitance — — — 2,3
Re Feedback resistor — low-frequency, low-power — — — MQ 2,4
mode (HGO=0)
Feedback resistor — low-frequency, high-gain — 10 — MQ
mode (HGO=1)
Feedback resistor — high-frequency, low-power — — — MQ
mode (HGO=0)
Feedback resistor — high-frequency, high-gain — 1 — MQ
mode (HGO=1)
Rs Series resistor — low-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — low-frequency, high-gain mode — 200 — kQ
(HGO=1)
Series resistor — high-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — high-frequency, high-gain
mode (HGO=1)
— 0 — kQ
Table continues on the next page...
K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
28 Freescale Semiconductor, Inc.




Peripheral operating requirements and behaviors

Table 20. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

tuykey | Verify Backdoor Access Key execution time — — 30 ys 1

Swap Control execution time

tswapxo1 ¢ control code 0x01 — 200 — ps
tswapxo2 e control code 0x02 — 70 150 us
tswapxo4 e control code 0x04 — 70 150 us
tswapxos ¢ control code 0x08 — — 30 [VE

Program Partition for EEPROM execution time
tpgmpart32k e 32 KB FlexNVM J— 70 _ ms

Set FlexRAM Function execution time:

tsetramif ¢ Control Code OxFF — 50 _ us
tsetramsk * 8 KB EEPROM backup — 0.3 0.5 ms
tsetramazk * 32 KB EEPROM backup — 0.7 1.0 ms

Byte-write to FlexRAM for EEPROM operation

teewrsbers | Byte-write to erased FlexRAM location execution — 175 260 us 3
time

Byte-write to FlexRAM execution time:

teewrabsk * 8 KB EEPROM backup — 340 1700 ps
teewrbiek * 16 KB EEPROM backup — 385 1800 s
teewrabazk * 32 KB EEPROM backup — 475 2000 Hs

Word-write to FlexRAM for EEPROM operation

teewriepers | Word-write to erased FlexRAM location — 175 260 ys
execution time

Word-write to FlexRAM execution time:

teewr16bsk ¢ 8 KB EEPROM backup — 340 1700 us
teewr16b16k * 16 KB EEPROM backup J— 385 1800 us
teewr16b3azk e 32 KB EEPROM backup — 475 2000 us

Longword-write to FlexRAM for EEPROM operation

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

Longword-write to FlexRAM execution time:

toewrazbsk + 8 KB EEPROM backup — 545 1950 ps
toewraobisk | 16 KB EEPROM backup — 630 2050 us
teewrazbazk | * 32 KB EEPROM backup — 810 2250 us

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.
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Peripheral operating requirements and behaviors

The bytes not assigned to data flash via the FlexXNVM partition code are used by the flash
memory module to obtain an effective endurance increase for the EEPROM data. The
built-in EEPROM record management system raises the number of program/erase cycles
that can be attained prior to device wear-out by cycling the EEPROM data through a
larger EEPROM NVM storage space.

While different partitions of the FlexXNVM are available, the intention is that a single
choice for the FlexNVM partition code and EEPROM data set size is used throughout the
entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.

, EEPROM - 2 x EEESPLIT x EEESIZE , .
Writes_subsystem = x Write_efficiency x npymeycq

EEESPLIT x EEESIZE

where

* Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
 EEPROM — allocated FlexNVM for each EEPROM subsystem based on DEPART;
entered with the Program Partition command
* EEESPLIT — FlexRAM split factor for subsystem; entered with the Program
Partition command
* EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
» Write_efficiency —
* (.25 for 8-bit writes to FlexRAM
* 0.50 for 16-bit or 32-bit writes to FlexRAM
* Nyymeyed — data flash cycling endurance (the following graph assumes 10,000
cycles)

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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Peripheral operating requirements and behaviors

EZP_CS \:

EZP_Q (output) ‘ A\

0w N @

Figure 11. EzPort Timing Diagram

6.4.3 Flexbus Switching Specifications

All processor bus timings are synchronous; input setup/hold and output delay are given in
respect to the rising edge of a reference clock, FB_CLK. The FB_CLK frequency may be
the same as the internal system bus frequency or an integer divider of that frequency.

The following timing numbers indicate when data is latched or driven onto the external
bus, relative to the Flexbus output clock (FB_CLK). All other timing relationships can be
derived from these values.

Table 24. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 Vv
Frequency of operation — FB_CLK MHz
FB1 Clock period 20 — ns
FB2 Address, data, and control output valid — 115 ns 1
FB3 Address, data, and control output hold 0.5 — ns 1
FB4 Data and FB_TA input setup 8.5 — ns 2
FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.

K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
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Peripheral operating requirements and behaviors

—
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Figure 13. 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
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Peripheral operating requirements and behaviors

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 26 and Table 27 are achievable on the
differential pins ADCx_DP0O, ADCx_DMO.

The ADCx_DP2 and ADCx_DM?2 ADC inputs are connected to the PGA outputs and are
not direct device pins. Accuracy specifications for these pins are defined in Table 28 and

Table 29.
All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy
specifications.
6.6.1.1 16-bit ADC operating conditions
Table 26. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage Absolute 1.71 — 3.6 \"
AVppa | Supply voltage Delta to Vpp (Vpp - Vbpa) -100 0 +100 mV
AVgsa |Ground voltage |Delta to Vgg (Vss- Vssa) -100 0 +100 mV
Vgern |ADC reference 1.13 Vbpa Vbpa Vv
voltage high
Vger. |ADC reference Vssa Vssa Vssa \Y
voltage low
VaDIN Input voltage ¢ 16-bit differential mode VREFL — 31/32* \'%
VREFH
¢ All other modes VREFL — VREEH
CaDpIN Input capacitance ¢ 16-bit mode — 10 pF
* 8-/10-/12-bit modes — 5
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-/12-bit modes 3
resistance fapcK < 4 MHZ . . 5 KO
faDck 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

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
12.75
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 8 9 10 11 12
ADC Clock Frequency (MHz)
Figure 16. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
6.6.1.3 16-bit ADC with PGA operating conditions
Table 28. 16-bit ADC with PGA operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vbpa 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
Vewum 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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Peripheral operating requirements and behaviors

Table 38. Slave mode DSPI timing (limited voltage range)

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

DS9 DSPI_SCK input cycle time 4 x tgys — ns

DS10 DSPI_SCK input high/low time (tsck/2) - 2 (tsck/2) + 2 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 10 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 14 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 14 ns

bsriss —\ i [

(CPOL=0) <DS_'5, «p s € p Ds1I DI gy

DSPI_SOUT )—( First data X Data \ X Lastdaa X:}—
DS13 N : DS14 ‘

DSPI_SIN >—< First data X Data g X Last data >7

Figure 22. DSPI classic SPI timing — slave mode

6.8.3 DSPI switching specifications (full 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 provides 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 39. Master mode DSPI timing (full voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \ 1
Frequency of operation — 12.5 MHz

DS1 DSPI_SCK output cycle time 4 x tgys — ns

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

Table 41. 12S/SAl master mode timing in Normal Run, Wait and Stop modes
(full voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \"

S1 12S_MCLK cycle time 40 — ns

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

S3 12S_TX_BCLK/I2S_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/ -1.0 — 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/I2S_RX_FS input setup before 20.5 — ns
12S_RX_BCLK

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

rh dek hat
< 3 >
12S_TX_BCLK/ i/ ;‘ﬂ \ f\ /
12S_RX_BCLK (output) ) S4 ! #- %
l‘ S5 '\ 1 1 S6
12S_TX_FS/ / E \ } L\
12S_RX_FS (output) ! ! ! «
| < oW ! 810
12S_TX_FS/ Y P ) N\
12S_RX_FS (input) ‘ st H ! \—
AR Wssf ‘ ) g
12S_TXD e DE I N

Figure 25. 12S/SAl timing — master modes

Table 42. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes
(full voltage range)

Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \'
S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)

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

Table 42. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes (full voltage

range) (continued)
Num. Characteristic Min. Max. Unit
S13 12S_TX_FS/I12S_RX_FS input setup before 5.8 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/12S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK

S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid |0 — ns
S17 12S_RXD setup before 125_RX_BCLK 5.8 — ns
S18 I12S_RXD hold after I2S_RX_BCLK — ns
S19 I2S_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

- Si1 <

D d

: S12 | I
12S_TX_BCLK/ /e si2 \ ¢ /4 H\ /
12S_RX_BCLK (input) i '

s h | P
12S_TX_FS/ } / ! H T\
12S_RX_FS (output) ! S13 ' Si4 !

B : Bl
12S_TX_FS/ I ! N\
12S_RX_FS (input) ‘ 4 F 516 ‘: <15 P ! H :

o5 sic M f : oo b
— XC | -

Figure 26. 12S/SAIl timing — slave modes

6.8.6.2 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 43. 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/I12S_RX_BCLK cycle time (output) 250 — ns
S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% BCLK period

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

Table 43. 12S/SAI master mode timing in VLPR, VLPW, and VLPS modes (full voltage range)

(continued)

Num. Characteristic Min. Max. Unit

S5 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to 12S_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/I2S_RX_FS input setup before 53 — ns
12S_RX_BCLK

S10 12S_RXD/I2S_RX_FS input hold after 2S_RX_BCLK |0 — ns

LI N L

< S3 >
12S_TX_BCLK/ A I“ﬂ \ Y\ /
12S_RX_BCLK (output) ) S4 ! #- %

.‘ S5 '\ 1 1 S6
12S_TX_Fs/ / ! ‘ ‘ AN
12S_RX_FS (output) ! ! ! «

| < 9 —» ! 810
12S_TX_FS/ L) - a
12S_RX_FS (input) ‘ :' 7 '; H ! \—

AR ¢ %ssf | L g
12S_TXD < X ) »—

Figure 27. 12S/SAl timing — master modes

Table 44. 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 \'

S11 12S_TX_BCLK/I12S_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 7.6 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output valid — 67 ns

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

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

Table 44. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full voltage range)
(continued)

Num. Characteristic Min. Max. Unit
S17 12S_RXD setup before 12S_RX_BCLK 30 — ns
S18 12S_RXD hold after I25_RX_BCLK 6.5 — 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

- S11 <

) |4

: S12 | I
12S_TX_BCLK/ si2 \ '/ \ S\ /
125_RX_BCLK (input) ) » : '

s » | M
125_TX_FS/ ! H TN
12S_RX_FS (output) } s13 ' Si4 \

B : A
12S_TX_FS/ L ! | N\
12S_RX_FS (input) ‘ 4 F S19 ‘: S15 ’: \ $ :

5P sie M 1k ; ) <., >
12S_TXD ) — DE I N

Figure 28. 12S/SAl timing — slave modes

6.9 Human-machine interfaces (HMI)

6.9.1 TSI electrical specifications
Table 45. TSI electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpprs) | Operating voltage 1.71 — 3.6 \Y
CeLe Target electrode capacitance range 1 20 500 pF 1
frRermax | Reference oscillator frequency — 8 15 MHz 2,3
feLemax | Electrode oscillator frequency — 1 1.8 MHz 2,4
CRer Internal reference capacitor — 1 — pF
VpeLta | Oscillator delta voltage — 500 — mV 2,5
IReF Reference osci.llator current source base current . 5 3 pHA 2,6
¢ 2 pA setting (REFCHRG = 0)
e 32 pA setting (REFCHRG = 15) — 36 50

Table continues on the next page...
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Pinout

121 | 100 | PinName Default ALTO ALTi ALT2 ALTS ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA

J2 | 17 | ADCI_DM1 | ADC1_DM{ | ADC1_DMI

Kt | 18 | PGAODP/ | PGAODP/ | PGAO_DP/
ADCO_DPO/ | ADCO_DPO/ | ADCO_DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3

K2 | 19 | PGAODM/ | PGAODM/ | PGAO_DM/
ADCO_DMO/ | ADCO_DM0O/ | ADCO_DMO/
ADC1_DM3 | ADC1_DM3 | ADC1_DM3

Lt | 20 | PGAI.DP/ | PGAI_DP/ | PGA1_DP/
ADC1_DPO/ | ADC1_DPO/ | ADC1_DPO/
ADCO_DP3 | ADCO_DP3 | ADCO_DP3

L2 | 21 | PGAI.DW | PGAI_DW | PGA1_DW/
ADC1_DMO/ | ADC1_DMO/ | ADC1_DMO/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3

F5 | 22 | VDDA VDDA VDDA

G5 | 23 | VREFH VREFH VREFH

G6 | 24 | VREFL VREFL VREFL

F6 | 25 | VSSA VSSA VSSA

L3 | 26 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_INS/
CMPO_IN5/ | CMPO_IN5/ | CMPO_INS/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18

K5 | 27 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADCO_SE23 | ADCO_SE23

L7 | — | RIC RTC_ RTC_
WAKEUP B | WAKEUP_B | WAKEUP_B

L4 | 28 | XTAL® XTAL32 XTAL32

L5 | 29 | EXTALR? EXTAL3? EXTALS2

K6 | 30 | VBAT VBAT VBAT
H5 | 31 | PTE4 ADCO_SE17 | ADCO_SE17 | PTE24 UART4_TX EWM_OUT b
S| 8 | PTE%S ADCO_SE18 | ADCO_SE18 | PTE25 UART4_RX EWM_IN
H6 | 33 | PTE26 DISABLED PTE26 UART4_CTS_ RTC_CLKOUT
b
6| 34 | PTAD JTAG_TCLK/ | TSI0_CH! PTAO UARTO_CTS_ | FTMO_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ bl SWD_CLK
EzP_CLK UART0_COL_
b
H8 | 3 | PTA JTAG_TDI | TSI0_CH2 PTAf UARTO_RX | FTM0_CHe JTAG_TDI EZP_DI
EZP_DI
J| 3% | PTAR JTAG_TDO/ | TSI0_CH3 PTA2 UARTO_TX | FTMO_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWo/ TRACE_SWO
EzP_DO
HO | 37 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS_ | FTM0_CHO JTAG_TMS/
SWD_DIO b SWD_DIO
B8 | 38 | PTAY NMI_b/ T810_CH5 PTA4/ FTMO_CHT NMI_b EZP_CS b
LLWU_P3 EZP_CS_b LLWU_P3
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Pinout
121 | 100 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP | LQFP
BGA
K7 | 39 | PTAS DISABLED PTAS FTM0_CH2 CMP2_OUT | 1250_TX_ JTAG_TRST_
BCLK b
E5 | 40 | VDD VDD VDD
G3 | # |VSS VSS VS
K8 | 42 | PTA12 CMP2_INO CMP2_IN0 PTA12 CANO_TX FTM1_CHO [250_TXDO | FTM1_QD_
PHA
8 | 43 | PTA1Y CMP2_IN1 CMP2_IN1 PTA13/ CANO_RX FTM1_CH{ [250_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 PHB
K9 | 44 | PTA4 DISABLED PTA14 SPI0_PCSO | UARTO_TX 1250_RX_ [250_TXD1
BCLK
L9 | 45 | PTAt5 DISABLED PTA15 SPI0_SCK UART0_RX 250_RXDO
JI0 | 46 | PTA16 DISABLED PTA16 SPI0_SOUT | UART0_CTS_ 1250_RX_FS | 1250_RXD1
b
UART0_COL_
b
HI0 | 47 | PTA17 ADC1_SE17 | ADC1_SE17 | PTA17 SPI0_SIN UARTO_RTS_ 1250_MCLK
b
L10 | 48 | VDD VDD \VDD
K10 | 49 | VSS VSS VSS
Li1 | 50 | PTA18 EXTALO EXTALO PTA18 FTMO_FLT2 | FTM_CLKINO
Kit | 51 | PTA19 XTALO XTALO PTA19 FTMI_FLTO | FTM_CLKIN1 LPTMRO_
ALT1
Jit | 52 | RESET b RESET b RESET b
Gt | 53 | PTBO/ ADCO_SE8/ | ADCO_SE8/ | PTBO/ 12C0_SCL FTM1_CHO FTM1_QD_
LLWU_P5 ADC1_SE8/ | ADC1_SE8/ | LLWU_P5 PHA
TSI0_CHO TS10_CHO
G10 | 54 | PTBI ADCO_SEY | ADCO_SEY | PTBI [2C0_SDA FTM1_CH1 FTM1_QD_
ADC1_SEY | ADC1_SEY/ PHB
TSI0_CH6 TS10_CH6
G9 | 55 | PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB2 12C0_SCL UART0_RTS_ FTMO_FLT3
TS10_CH7 TSI0_CH? b
G8 | 56 | PTB3 ADCO_SE13/ | ADCO_SE13/ | PTB3 12C0_SDA UART0_CTS_ FTMO_FLTO
TS10_CH8 TS10_CH8 b
UART0_COL_
b
Fii | — | PTB6 ADC1_SE12 | ADC1_SE12 | PTB6 FB_AD23
E | — | PTB7 ADC1_SE13 | ADC1_SE13 | PTB7 FB_AD22
DIt | — | PTBS DISABLED PTBS UART3_RTS_ FB_AD21
b
E10 | 57 | PTBY DISABLED PTBY SPI1_PCS1 | UART3_CTS_ FB_AD20
b
D10 | 58 | PTB10 ADC1_SE14 | ADC1_SE14 | PTB10 SPI1_PCSO | UART3_RX FB_AD19 FTMO_FLT
C10 | 59 | PTBH ADC1_SE15 | ADC1_SE15 | PTBi1 SPI1_SCK UART3_TX FB_AD18 FTMO_FLT2
— | 60 | VSS VSS VS
— | 61 [ VDD VDD VDD
Bi0 | 62 | PTB16 TS10_CH9 TS10_CH9 PTB16 SPI1_SOUT | UARTO_RX FB_AD17 EWM_IN
K10 Sub-Family Data Sheet, Rev. 3, 11/2012.
Freescale Semiconductor, Inc. 65



Pinout
121 | 100 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA
E9 | 63 | PTBI7 TSI0_CHI0 | TSIO_CH10 | PTB17 SPH_SIN UARTO_TX FB_AD16 EWM_OUT b
D9 | 64 | PTBI8 TSI0_CHI1 | TSIO_CH11 | PTB18 CANO_TX FTM2_CHO | 1250_TX_ FB_AD15 FTM2_QD_
BOLK PHA
C9 | 65 | PTB19 TSI0_CH12 | TSI0_CH12 | PTB19 CANO_RX FTM2_CH1 | 1280_TX_FS | FB_OE.b FTM2_QD_
PHB
F10 | 66 | PTB20 DISABLED PTB20 FB_AD31 CMPO_OUT
F9 | 67 | PTB21 DISABLED PTB21 FB_AD30 CMP1_OUT
F8 | 68 | PTB22 DISABLED PTB22 FB_AD29 CMP2_OUT
E8 | 69 | PTB23 DISABLED PTB23 SPI0_PCS5 FB_AD28
B9 | 70 | PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO SPI0_PCS4 | PDBO_EXTRG FB_AD14 [250_TXD1
TSI0_CH13 | TSI0_CH13
D8 | 71 | PTCY/ ADCO_SE15/ | ADCO_SE15/ | PTCH/ SPI0_PCS3 | UARTY_RTS_ | FTMO_CHO | FB_AD13 1250_TXDO
LLWU_P6 TSI0_CH14 | TSI0_CH14 | LLWU_P6 b
C8 | 72 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UART1_CTS_ | FTM0_CH1 | FB_AD12 [250_TX_FS
CMP1_INO/ | CMP1_INO/ b
TSI0_CH15 | TSI0_CH15
B8 | 73 | PTCY CMP1_IN1 CMP1_IN1 PTCY SPI0O_PCST | UARTI_RX | FTM0_CH2 | CLKOUT 1250_TX_
LLWU_P7 LLWU_P7 BCLK
— | 74 |VSS VSS VS
— | 75 | VDD VDD \VDD
A8 | 76 | PTC4 DISABLED PTC4/ SPIO_PCSO | UARTI_TX | FTMO_CH3 | FB_AD11 CMP1_OUT
LLWU_P8 LLWU_P8
D7 | 77 | PTCH DISABLED PTCH/ SPI0_SCK LPTMRO_ [250_RXD0 | FB_AD10 CMPO_OUT
LLWU_P9 LLWU_P9 ALT2
C7 | 78 | PTCO/ CMPO_INO CMPO_INO PTCO/ SPI0_SOUT | PDBO_EXTRG | 1250_RX_ FB_AD9 1250_MCLK
LLWU_P10 LLWU_P10 BCLK
B7 | 79 | PTC7 CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN [250_RX_FS | FB_AD8
A7 | 80 | PTC8 ADC1_SE4b/ | ADC1_SE4bt/ | PTC8 1250_MCLK | FB_AD7
CMPO_IN2 CMPO_IN2
D6 | 81 | PTCY ADC1_SE5b/ | ADC1_SESb/ | PTCY 1250_RX_ FB_AD6 FTM2_FLT0
CMPO_IN3 CMPO_IN3 BOLK
C6 | 8 | PTCI0 ADC1_SE6b | ADC1_SE6b | PTC10 12C1_SCL 1250_RX_FS | FB_AD5
C5 | 8 | PTCIY/ ADC1_SE7b | ADC1_SE7b | PTC11/ [2C1_SDA [2S0_RXD1 | FB_RW_b
LLWU_P11 LLWU_PH1
B6 | 84 | PTCI2 DISABLED PTC12 UART4_RTS_ FB_AD27
b
A6 | 8 | PTC13 DISABLED PTC13 UART4_CTS_ FB_AD26
b
A5 | 86 | PTCl4 DISABLED PTC14 UART4_RX FB_AD25
B5 | 87 | PTC15 DISABLED PTC15 UART4_TX FB_AD24
— | 88 |VSS VSS VS
— | 8 | VDD VDD \VDD
D5 | 90 | PTC16 DISABLED PTC16 UART3_RX FB_CS5_b/
FB_TSIZI/
FB_BE23_16_
b
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Revision History

1 2 3 4 5 6 7 8 9 10 11
PTD4/ PTC4/
A | prD7 PTDS | i pra| PTC19 | PTC14 | PTC1s [ Pes || iS%he| NC NC NC A
PTDS/ PTC3/
B NC | i ms| PTD3 | PTe1s | prets | prerz | erer || (0%, | Preo | et NC B
PTD2/ PTCA1/ PTCS/
c NC NC | e aa] PO |G e | PTE10 | eye| PTC2 | PTBIS | PTBII NC c
PTDO/ prcs/ | PTCH
D NC NC PTO1 | Lo pre| PTO16 | PTOS | G [ LW he | PTBI8 | PTBIO | PTBS | D
PTEZ | PTEV
E N | ok | e ro | PTEO VDD VDD VDD pTB23 | PTB17 | PTBO ptB7 | E
F | prete | PTEI7 | PTES PTE3 | vDDA | vssa vss pTB22 | PTB21 | PTB20 | PTBE | F
PTBO/
G | P18 | PTE19 vss PTES VREFH | VREFL | vss PTB3 PTB2 PTB1 G
LLWU_P5
PTE4/
H |aDco_ppi|apco_bmi| NG NC PTE24 | PTE26 PTA1 PTA3 | PTA17 NC H
LLWU_P2
J | abc1_pp{ abcipm| Ne NC PTE25 PTAO PTA2 PTA4/ NC PTA16 | RESET b | J
LLWU_P3
PGAO_DP/ | PGA0_DMW/ DACO_OUT
K |ADCO_DPOJADCO_DMO]  NC NG [oMPINg/| vBaT PTA5 | PTA12 | PTA14 vss PTA19 | K
ADC1_DP3|ADC1_DM3 lIADCO_SE23
PGA1_DP/|PGA1_ DM [(TIET cl)ﬁsT/ RTC PTA13/
L [aDct DPofaDct DMOASMPL-INSI xraLs2 | Extatse [ vss |10 o TUME | pTAts VDD PTA1S | L
ADCO_DP3|ADCO_DM3 NS ! =
- -DM3}\pc1_sE1g
1 2 3 4 5 6 7 8 9 10 11

Figure 30. K10 121 MAPBGA Pinout Diagram

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

Table 46. Revision History

Rev. No. Date Substantial Changes

1 3/2012 Initial public release

Table continues on the next page...
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