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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: PK12 and MK12 .

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 * K12

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

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

MK12DX256VLF5 M12GHVLF
MK12DN512VLH5 M12G9VLH

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

K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
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rerminology and guidelines

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:

K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
8 Freescale Semiconductor, Inc.
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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

K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
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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...
K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
Freescale Semiconductor, Inc. 15



ueneral
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_viist |Very low-leakage stop mode 1 current at 3.0 V — 1.03 18 A
e @ —-40to 25°C ) )
e @50°C 1.92 7.5
e @ 70°C
. @ 105°C 4.03 15.9
17.43 28.7
Ipp_viiso |Very low-leakage stop mode O current at 3.0 V — 0.543 11 A
with POR detect circuit enabled ’ ’
e @ —-40to 25°C 1.36 7.58
e @ 50°C
. @ 70°C 3.39 14.3
e @ 105°C 16.52 241
Ipp_viiso |Very low-leakage stop mode O current at 3.0 V — 0.359 0.95 A
with POR detect circuit disabled ' '
e @ -40to0 25°C 1.038 6.8
e @ 50°C
. @ 70°C 2.87 15.4
e @ 105°C 15.20 25.3
Iop_veat |Average current when CPU is not accessing RTC — 0.91 11 A 9
registers at 3.0 V ) ’
e @ -40to0 25°C 1.1 1.35
e @ 50°C
. @ 70°C 1.5 1.85
e @105°C 4.3 5.7

ok

© ®

The analog supply current is the sum of the active or disabled current for each of the analog modules on the device. See
each module's specification for its supply current.

50 MHz core and system clock, 25 MHz bus clock, and 25 MHz flash clock. MCG configured for FEI mode. All peripheral
clocks disabled.

50 MHz core and system clock, 25 MHz bus clock, and 25 MHz flash clock. MCG configured for FEI mode. All peripheral
clocks enabled, and peripherals are in active operation.

Max values are measured with CPU executing DSP instructions

25 MHz core and system clock, 25 MHz bus clock, and 12.5 MHz flash clock. MCG configured for FEI mode.

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

4 MHz core, system, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral clocks enabled
but peripherals are not in active operation. Code executing from flash.

4 MHz core, system, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral clocks disabled.
Includes 32 kHz oscillator current and RTC operation.

5.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

* MCG in FBE mode

USB regulator disabled

No GPIOs toggled

Code execution from flash with cache enabled

For the ALLOFF curve, all peripheral clocks are disabled except FTFL

K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
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TCLK / \ / \ / \ /

TRST \ [

Figure 7. TRST timing

6.2 System modules

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

6.3 Clock modules

6.3.1 MCG specifications
Table 14. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes
fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal VDD and 25 °C
fints_t Internal reference frequency (slow clock) — user 31.25 — 39.0625 kHz
trimmed
Dvtgco_res_t | Resolution of trimmed average DCO output — +0.3 +0.6 Y%fdco 1

frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM

Afyeo_res t | Resolution of trimmed average DCO output — +0.2 +0.5 Yofyco 1
frequency at fixed voltage and temperature —
using SCTRIM only

Afyeo t | Total deviation of trimmed average DCO output — +0.5/-0.7 +2 Yofdco 1,2
frequency over voltage and temperature

Afyeo + | Total deviation of trimmed average DCO output — +0.3 +1 Yofdco 1,2
frequency over fixed voltage and temperature
range of 0-70°C

fintf_tt Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal VDD and 25°C

fintf _t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal VDD and 25 °C
floc_low | LOss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fints_t
fioc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t

Table continues on the next page...
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Table 15. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Ibposc | Supply current — high-gain mode (HGO=1) 1
e 32 kHz — 25 — A
* 4 MHz — 400 — pA
* 8 MHz (RANGE=01) — 500 — A
* 16 MHz — 25 — mA
e 24 MHz — 3 — mA
e 32 MHz — 4 — 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
Vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — low-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vob — \'%
mode) — low-frequency, high-gain mode
(HGO=1)
Peak-to-peak amplitude of oscillation (oscillator — 0.6 — Vv
mode) — high-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vpp — \'%
mode) — high-frequency, high-gain mode
(HGO=1)

akrwhd =~

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation

Cy and C,, can be provided by using either integrated capacitors or external components.

When low-power mode is selected, Rk is integrated and must not be attached externally.

The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to any
other device.

K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.
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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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Table 24. 16-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
VREFH ADC reference 1.13 VDDA VDDA \%
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y
voltage low
VaDIN Input voltage ¢ 16-bit differential mode VREFL — 31/32* \'%
VREFH
¢ All other modes VREFL — VREEH
CapIN Input capacitance ¢ 16-bit mode — 10 pF
* 8-bit/ 10-bit / 12-bit — 5
modes
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-bit / 12-bit modes 3
resistance fapcK < 4 MHZ . . 5 KQ
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
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.

DC potential difference.
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 Ryg/Cas
time constant should be keptto < 1 ns.

K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.

To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.
For guidelines and examples of conversion rate calculation, download the ADC calculator tool.
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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...
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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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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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6.6.2 CMP and 6-bit DAC electrical specifications

Table 26. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpbp Supply voltage 1.71 — 3.6 \"
IbDHS Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
lbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaiN Analog input voltage Vgs—0.3 — Vpp \
Vaio Analog input offset voltage — — 20 mV

Vy Analog comparator hysteresis’
e CRO[HYSTCTR] =00 — 5 — mV
e CRO[HYSTCTR] = 01 — 10 — mV
e CRO[HYSTCTR] = 10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV

Vempon | Output high Vpp — 0.5 — — \"

Vempor | Output low — — 0.5 \
tbus Propagation delay, high-speed mode (EN=1, 20 50 200 ns

PMODE=1)
toLs Propagation delay, low-speed mode (EN=1, 80 250 600 ns
PMODE=0)
Analog comparator initialization delay? — — 40 ys
Ibaceb 6-bit DAC current adder (enabled) — 7 — A
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB3
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

—

Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—0.6 V.
2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to

CMP_DACCRI[DACEN], CMP_DACCR[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.
3. 1LSB = Vieterence/64
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Figure 12. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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D12 INL [LSE]
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Figure 14. Typical INL error vs. digital code
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DSPI_SS \ “ /\/7
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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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Figure 23. 12S/SAl timing — slave modes

7 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
80-pin LQFP 98ASS23174W
8 Pinout

8.1 K12 Signal Multiplexing and Pin Assignments

The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is responsible
for selecting which ALT functionality is available on each pin.

NOTE
* The analog input signals ADCO_SE10, ADCO_SE11,
ADCO0_DP1, and ADCO_DM1 are available only for K11,

K12 Sub-Family Data Sheet, Rev. 4.1, 08/2013.

Freescale Semiconductor, Inc. 53



http://www.freescale.com

\
4

(

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

50 | DISABLED PTB13 UART3_CTS_b | FTM1_CH1 FTMO0_CH5 FTM1_QD_PHB

51 | DISABLED PTB16 SPH_SOUT UART0_RX EWM_IN FTM_CLKINO

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 PDBO_EXTRG 1250_TXD1

5 | ADCO_SE15 ADC0_SE15 PTC1/ SPI0_PCS3 UART1_RTS_b | FTM0_CHO 1250_TXDO
LLWU_P6

57 | ADCO_SE4b/ ADCO_SE4b/ PTC2 SPI0_PCS2 UART1_CTS_b | FTMO_CH1 1250_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 VS

60 | VDD VDD

61 | DISABLED PTC4/ SPI0_PCS0 UART1_TX FTMO0_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 PDB0_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 12C1_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 PTD4/ SPI0_PCST UARTO_RTS_b | FTM0_CH4 EWM_IN
LLWU_P14

78 | ADCO_SE6b ADCO_SE8h PTD5 SPI0_PCS2 UART0_CTS_b/ | FTM0_CH5 EWM_OUT_b

UART0_COL_b

79 | ADCO_SE7b ADCO_SE7h PTD6/ SPI0_PCS3 UARTO_RX FTMO_CH6 FTMO_FLTO
LLWU_P15

80 | ADCO_SE22 ADC0_SE22 PTD7 CMT_IRO UARTO_TX FTMO0_CH7 FTMO_FLT
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