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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, 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

Ilwp Digital I1/0 weak pullup/ | 10 130 A
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.

K10 Sub-Family Data Sheet, Rev. 2, 4/2012.
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Terminology and guidelines

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

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

3.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply -0.3 1.2 \%
voltage

3.5 Result of exceeding a rating

40

€ 30
Q
k=
g /
£ 20 The likelihood of permanent chip failure increases rapidly as
ﬁ soon as a characteristic begins to exceed one of its operating ratings.
g 10 J

0

; Operating rating

Measured characteristic
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General
5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Max. Unit Notes
Von Output high voltage — high drive strength
* 27V <=Vpps36V,lgy=-9ImA Vpp — 0.5 — \
* 1.71V<Vpp<27V,loy=-3mA Vpp — 0.5 — \
Output high voltage — low drive strength
* 27V <=Vpp<s36V,lgy=-2mA Vpp—0.5 — Vv
¢ 1.71V<Vpp=27V,loy=-0.6mA Vpp - 0.5 — \
lonT Output high current total for all ports — 100 mA
VoL Output low voltage — high drive strength
* 27V <sVpp<s36V,lg.=9mA — 0.5 \
¢ 1.71V<Vpp <27V, lg.=3mA — 0.5 \"
Output low voltage — low drive strength
e 27V <Vpp<3.6V,lg.=2mA — 0.5 \
¢ 171V <Vpp <27V, lo = 0.6mA — 0.5 \%
loLt Output low current total for all ports — 100 mA
Iin Input leakage current (per pin) for full temperature — 1 A 1
range
Iin Input leakage current (per pin) at 25°C — 0.025 pA 1
loz Hi-Z (off-state) leakage current (per pin) — 1 pA
Rpu Internal pullup resistors 20 50 kQ 2
Rpp Internal pulldown resistors 20 50 kQ 3

1. Measured at VDD=3.6V
2. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg

3. Measured at Vpp supply voltage = Vpp min and Vinput = Vpp

5.2.4 Power mode transition operating behaviors

All specifications except tpogr, and VLLSx—>RUN recovery times in the following table
assume this clock configuration:

* CPU and system clocks = 72 MHz
* Bus clock = 36 MHz

e FlexBus clock = 36 MHz

e Flash clock = 24 MHz

K10 Sub-Family Data Sheet, Rev. 2, 4/2012.
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.46 — mA 7
peripheral clocks enabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — all — 0.61 — mA 8
peripheral clocks disabled
Ipp_stop | Stop mode current at 3.0 V
e @ —-40to025°C — 0.35 0.567 mA
e @70°C — 0.384 0.793 mA
e @ 105°C — 0.628 1.2 mA
Ipp_vips | Very-low-power stop mode current at 3.0 V
* @ —40t025°C — 5.9 32.7 A
e @70°C — 26.1 59.8 pA
e @ 105°C — 98.1 188 pA
Ipb LLs | Low leakage stop mode current at 3.0 V 9
e @ —-40to025°C — 2.6 8.6 pA
* @70°C — 10.3 29.1 A
* @ 105°C — 425 92,5 A
Ipp_viiss | Very low-leakage stop mode 3 current at 3.0 V 9
e @ —-40to 25°C — 1.9 5.8 pA
e @70°C — 6.9 121 pA
e @ 105°C — 28.1 41.9 pA

Ipp_viLse | Very low-leakage stop mode 2 current at 3.0 V

« @ -40t025°C — 1.59 5.5 A
. @70°C — 4.3 9.5 A
. @105°C — 17.5 34 A

Ipp_viist | Very low-leakage stop mode 1 current at 3.0 V

. @ —40 to 25°C — 1.47 5.4 HA
. @ 70°C — 2.97 8.1 HA
. @ 105°C — 12.41 32 HA
Ipp_veat | Average current with RTC and 32kHz disabled at
3.0V
e @ —40to 25°C — 0.19 0.22 pA
« @70°C — 0.49 0.64 HA
* @ 105°C — 2.2 3.2 HA

Table continues on the next page...

K10 Sub-Family Data Sheet, Rev. 2, 4/2012.

Freescale Semiconductor, Inc. 15




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

K10 Sub-Family Data Sheet, Rev. 2, 4/2012.
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Peripheral operating requirements and behaviors

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

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

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

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

6.3.2 Oscillator electrical specifications
This section provides the electrical characteristics of the module.

6.3.2.1 Oscillator DC electrical specifications
Table 14. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \
loposc | 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
e 32 MHz — 1.5 — mA
Ibposc | Supply current — high gain mode (HGO=1) 1
* 32 kHz — 25 — A
* 4 MHz — 400 — pA
¢ 8 MHz (RANGE=01) — 500 — HA
* 16 MHz — 25 — mA
* 24 MHz — 3 — mA
e 32 MHz — 4 — mA
Cy EXTAL load capacitance — — — 2,3
Cy XTAL load capacitance — — — 2,3

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

Table 19. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
togmenk | Program Check execution time — — 45 ys 1
trdrsre Read Resource execution time — — 30 us 1
togma Program Longword execution time — 65 145 us
Erase Flash Block execution time 2
tersbikazk ¢ 32 KB data flash — 55 465 ms
tersblk256k * 256 KB program flash — 122 985 ms
tersser Erase Flash Sector execution time — 14 114 ms 2

Program Section execution time

thgmsecs12p * 512 B program flash — 24 — ms
togmsecs12d * 512 B data flash — 4.7 — ms
togmsectkp * 1 KB program flash — 4.7 — ms
togmsecikd * 1 KB data flash — 9.3 — ms
tdtal Read 1s All Blocks execution time — — 1.8 ms
trdonce Read Once execution time — — 25 us 1
togmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 175 1500 ms 2
turykey Verify Backdoor Access Key execution time — — 30 us 1

Swap Control execution time

tswapxo1 e control code 0x01 — 200 — us
towapxo2 * control code 0x02 — 70 150 us
tswapx04 * control code 0x04 — 70 150 us
t e control code 0x08 — — 30 us
swapx08

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

Set FlexRAM Function execution time:

tsetramtt * Control Code OxFF — 50 _ us
tsetramsk ¢ 8 KB EEPROM baCkUp — 0.3 05 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

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

Table 21. NVM reliability specifications (continued)

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

FlexRAM as EEPROM

thvmretee100 | Data retention up to 100% of write endurance 5 50 — years
twmretee1o | Data retention up to 10% of write endurance 20 100 — years
Write endurance 3

Nnvmwree16 ¢ EEPROM backup to FlexRAM ratio = 16 35K 175K — writes

Nnvmwreed28 ¢ EEPROM backup to FlexRAM ratio = 128 315K 1.6 M — writes

n * EEPROM backup to FlexRAM ratio = 512 1.27 M 6.4 M — writes
nvmwree512

n ¢ EEPROM backup to FlexRAM ratio = 4096 10M 50 M — writes
nvmwree4k

* EEPROM backup to FlexRAM ratio = 8192 20M 100 M — writes

Nnvmwreesk

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a constant

25°C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in Engineering

Bulletin EB619.

Cycling endurance represents number of program/erase cycles at -40°C < T; < 125°C.

3. Write endurance represents the number of writes to each FlexRAM location at -40°C <Tj < 125°C influenced by the cycling
endurance of the FlexNVM (same value as data flash) and the allocated EEPROM backup per subsystem. Minimum and
typical values assume all byte-writes to FlexRAM.

N

6.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexXNVM partition code is not set to full data flash, the EEPROM data set size
can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexNVM partition code are used by the
FTFL 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 FlexNVM 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 Nnvmeycd

EEESPLIT x EEESIZE

where

K10 Sub-Family Data Sheet, Rev. 2, 4/2012.
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Peripheral operating requirements and behaviors
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 23. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \'%
Frequency of operation — FB_CLK MHz
FB1 Clock period 20 — ns
FB2 Address, data, and control output valid — 11.5 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.

2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 24. Flexbus full voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \'%
Frequency of operation — FB_CLK MHz
FB1 Clock period 1/FB_CLK — ns
FB2 Address, data, and control output valid — 13.5 ns 1
FB3 Address, data, and control output hold 0 — ns 1
FB4 Data and FB_TA input setup 13.7 — 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.

2. Specification is valid for all FB_AD[31:0] and FB_TA.

K10 Sub-Family Data Sheet, Rev. 2, 4/2012.
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Peripheral operating requirements and behaviors

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 25 and Table 26 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 27 and
Table 28.

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 25. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage Absolute 1.71 — 3.6 \Y
AVppa | Supply voltage | Delta to Vpp (Vpp- -100 0 +100 mV 2
Vboa)
AVgsa | Ground voltage | Delta to Vgs (Vss- -100 0 +100 mV 2
Vssa)
VREFH ADC reference 1.13 Vopa Vopa Vv
voltage high
VREFL Reference Vssa Vssa Vssa \'%
voltage low
Vapin | Input voltage VREFL — VREFH \
CapiN Input * 16 bit modes — 10 pF
capacitance « 8/10/12 bit — 5
modes
Rapin Input resistance — 2 5 kQ
Ras Analog source 13/12 bit modes 3
resistance facK < 4MHz o o 5 KO
fapck ADC conversion | < 13 bit modes 4
clock frequency 1.0 . 18.0 MHz
faDcK ADC conversion | 16 bit modes 4
clock frequency 50 . 12.0 MHz

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

6.6.1.2 16-bit ADC electrical characteristics

Table 26. 16-bit ADC characteristics (VrRern = Vopas VRerL = Vssa)

Symbol | Description Conditions’ Min. Typ.2 Max. Unit Notes
Ippa_apc | Supply current 0.215 — 1.7 mA 3
ADC e ADLPC=1 , ADHSC=0 1.2 2.4 3.9 MHz tADACK =1/
asynchronous « ADLPC=1, ADHSC=1 3.0 4.0 7.3 MHp | fADAcK
fADACK clock source
e ADLPC=0, ADHSC=0 24 5.2 6.1 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 LSB4 5
linearity +1.9
« <12 bit modes — 02 |031005
INL Integral non- ¢ 12 bit modes — +1.0 -2.7 to LSB4 5
linearity +1.9
¢ <12 bit modes — +0.5 -0.710
+0.5
Ers Full-scale error ¢ 12 bit modes — -4 -5.4 LSB4 VADIN =
« <12 bit modes — 1.4 1.8 Vooa
5
Eq Quantization ¢ 16 bit modes — -1t00 — LSB4
error + <13 bit modes — — +0.5
ENOB Effective number | 16 bit differential mode 6
of bits . Avg=32 12.8 14.5 — 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
Vo 11.4 13.1 — bits
sINAD | Signa-to-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
* Avg=32

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

DSPI_PCSn X N X
< DS3 '; :‘ DS2 ’1 :‘T’:‘Wﬂ
DSPI_SCK MM\
| DS§ |
(CPOL=0) D57 g— P! !
| DS5 ‘
“_’ ' DS6
DSPI_SOUT X First data Xj’ Data X Last data X

Figure 21. DSPI classic SPI timing — master mode

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

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 Vv
Frequency of operation 125 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
bsPiss —\ i o
(CPOL=0) E‘DS—ISH E HDS]Z : , Ds11 DS16 H
DSPI_SOUT >—< E First data X Data SS >:< Last data D—
DSI13 - : DS14 ‘
DSPI_SIN >—< First data X Dma% X Last data >7

Figure 22. DSPI classic SPI timing — slave mode
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Peripheral operating requirements and behaviors

6.8.6 12S/SAIl Switching Specifications

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

6.8.6.1 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 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 \Y

S1 12S_MCLK cycle time 40 — ns

S2 12S_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/I12S_RX_BCLK pulse width high/low 45% 55% BCLK period

S5 12S_TX_BCLK/I2S_RX_BCLK to 12S_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 I12S_TXD valid — 15 ns

S8 12S_TX_BCLK to I2S_TXD invalid 0 — ns

S9 12S_RXD/I12S_RX_FS input setup before 20.5 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after I2S_RX_BCLK |0 — ns
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Peripheral operating requirements and behaviors
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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 \Y

S11 12S_TX_BCLK/I12S_RX_BCLK cycle time (input) 250 — ns

S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 7.6 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid — 67 ns

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

S17 12S_RXD setup before 12S5_RX_BCLK 30 — ns

S18 12S_RXD hold after 12S_RX_BCLK 6.5 — ns

8§19 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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Dimensions
Table 45. TSI electrical specifications (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Tcon2o | Response time @ 20 pF 8 15 25 us 12
Itsi_ run | Current added in run mode — 55 — A
ltsi Lp | Low power mode current adder — 1.3 25 A 13

1. The TSI module is functional with capacitance values outside this range. However, optimal performance is not guaranteed.

2. Fixed external capacitance of 20 pF.

3. REFCHRG = 2, EXTCHRG=0.

4. REFCHRG =0, EXTCHRG = 10.

5. Vpp=3.0V.

6. The programmable current source value is generated by multiplying the SCANC[REFCHRG] value and the base current.

7. The programmable current source value is generated by multiplying the SCANC[EXTCHRG] value and the base current.

8. Measured with a 5 pF electrode, reference oscillator frequency of 10 MHz, PS = 128, NSCN = 8; lext = 16.

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

10. Measured with a 20 pF electrode, reference oscillator frequency of 10 MHz, PS = 16, NSCN = 3; lext = 16.

11. Sensitivity defines the minimum capacitance change when a single count from the TSI module changes, it is equal to (Cyef
*lext)/( Iret * PS * NSCN). Sensitivity depends on the configuration used. The typical value listed is based on the following
configuration: lext = 6 yA (EXTCHRG = 2), PS = 128, NSCN = 2, |, = 16 pA (REFCHRG = 7), C¢ = 1.0 pF. The
minimum sensitivity describes the smallest possible capacitance that can be measured by a single count (this is the best
sensitivity but is described as a minimum because it's the smallest number). The minimum sensitivity parameter is based
on the following configuration: lgyx = 2 pA (EXTCHRG = 0), PS = 128, NSCN = 32, |, = 32 pA (REFCHRG = 15).

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

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

7 Dimensions

7.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

To find a package drawing, go to http://www.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
81-pin MAPBGA 98ASA00344D
8 Pinout
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8.1 K10 Signal Multiplexing and Pin Assignments

Pinout

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.

81 80 Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP | LQFP
BGA
E4 1| PTEO ADC1_SEda | ADC1_SE4a | PTEO SPH_PCS1 | UARTI_TX 12C1_SDA RTC_CLKOUT
E3 2 | PTEY/ ADC1_SE5a | ADC1_SE5a | PTEY/ SPI1_SOUT | UART1_RX 12C1_SCL SPI1_SIN
LLWU_P0 LLWU_PO
E?2 3 | PTEY ADC1_SE6a | ADC1_SE6a | PTE/ SPI1_SCK UART1_CTS_
LLWU_P1 LLWU_P1 b
F4 4 | PTE3 ADC1_SE7a | ADC1_SE7a | PTE3 SPI1_SIN UART{_RTS_ SPI1_SOUT
b
E7 | — [VDD VDD \VDD
FT. 1 — | VSS VSS VS
H7 5 | PTE4/ DISABLED PTE4/ SP_PCS0 | UART3_TX
LLWU_P2 LLWU_P2
G4 6 | PTES DISABLED PTE5 SPI1_PCS2 | UART3_RX
E6 7 | VDD VDD \VDD
a7 8 | VSS VSS VSS
F1 9 | PTE16 ADCO_SE4a | ADCO_SE4a | PTE16 SPIO_PCS0 | UART2_TX | FTM_CLKINO FTMO_FLT3
F2 | 10 | PTE17 ADCO_SE5a | ADCO_SEsa | PTE17 SPI0_SCK UART2_RX | FTM_CLKIN1 LPTMRO_
ALT3
Gl | 11 | PTE ADCO_SE6a | ADCO_SE6a | PTE18 SPI0_SOUT | UART2_CTS_ | 12C0_SDA
b
G2 | 12 | PTE19 ADCO_SE7a | ADCO_SE7a | PTE19 SPI0_SIN UART2_RTS_ | 12C0_SCL
b
6 | — |VSS VSS VS
K1 13 | PGAODP/ | PGAO_DP/ | PGAO_DP/
ADCO_DPO/ | ADCO_DPO/ | ADCO_DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3
K2 | 14 | PGAO_DM/ | PGAODM/ | PGAO_DM/
ADCO_DM0/ | ADCO_DMO/ | ADCO_DMo
ADC1_DM3 | ADC1_DM3 | ADC1_DM3
L1 15 | PGA1DP/ | PGAI_DP/ | PGA1_DP/
ADC1_DPO/ | ADC1_DPO/ | ADC1_DPO/
ADCO_DP3 | ADCO_DP3 | ADCO_DP3
[2 | 16 | PGAIDW | PGAI_DM/ | PGA1_DMW/
ADC1_DMO/ | ADC1_DMO/ | ADC1_DMo/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3
F5 | 17 | VDDA VDDA VDDA
G5 | 18 | VREFH VREFH VREFH
G6 | 19 | VREFL VREFL VREFL
F6 | 20 | VSSA VSSA VSSA
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Pinout
81 80 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA
L3 | 21 | VREFOUT/ | VREF_OUT/ | VREF_OUT/
CMP1_IN5 | CMP1_INS/ | CMP1_IN&/
CMPO_INS | CMPO_INS/ | CMPO_INS/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
K5 | 22 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADCO_SE23 | ADC0_SE23 | ADCO_SE23
L7 | — [RTC. RTC_ RTC_
WAKEUP_B | WAKEUP_B | WAKEUP_B
L4 | 23 | XTAL32 XTAL32 XTAL32
L5 | 24 | EXTAL® EXTAL3? EXTAL32
K6 | 25 | VBAT VBAT VBAT
J6 | 26 | PTAD JTAG_TCLK/ | TSI0_CH1 PTAO UARTO_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ bl SWD_CLK
EZP_CLK UART0_COL_
b
H8 | 27 | PTAT JTAG_TDI | TSI0_CH2 PTA1 UARTO_RX | FTM0_CH6 JTAG_TDI EZP DI
EZP DI
JT | 28 | PTA2 JTAG_TDO/ | TSI0_CH3 PTA2 UARTO_TX | FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EZP DO
H9 | 29 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS_ | FTM0_CHo JTAG_TMS/
SWD_DIO b SWD_DIO
8| 30 | PTA4 NMI_b/ TSI0_CH5 PTA4 FTMO_CH{ NMI_b EZP CS.b
LLWU_P3 EZP CS.b LLWU_P3
K7 | 31 | PTAS DISABLED PTAS FTM0_CH2 CMP2_0UT | 1280_TX_ JTAG_TRST_
BCLK b
E5 | — | VDD VDD VDD
G3 | — |VSS VSS VS
K8 | 32 | PTA12 CMP2_INO CMP2_INO PTA12 CANO_TX FTM1_CHO [250_TXDO | FTM1_QD_
PHA
8 | 33 | PTA1Y CMP2_IN1 CMP2_IN1 PTA1Y CANO_RX FTM1_CHf 1250_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 PHB
K9 | 34 | PTA14 DISABLED PTA14 SPI0_PCSO | UARTO_TX 1250_RX_ [250_TXD1
BCLK
L9 | 3 |PTA1S DISABLED PTA15 SPI0_SCK UARTO_RX [250_RXD0
J0 | 3 | PTAI6 DISABLED PTA16 SPI0_SOUT | UARTO0_CTS_ 1250_RX_FS | 1250_RXD1
bl
UART0_COL_
b
HI0 | 87 | PTA17 ADC1_SE17 | ADC1_SE17 | PTA17 SPI0_SIN UARTO_RTS_ 1250_MCLK
b
L10 | 38 | VDD \DD \VDD
Kio | 39 | VSS VSS VSS
Li1 | 40 | PTA18 EXTALO EXTALO PTA18 FTMO_FLT2 | FTM_CLKINO
Kit | 41 | PTA19 XTALO XTALO PTA19 FTM1_FLTO | FTM_CLKIN1 LPTMRO_
ALT1
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Pinout
81 80 Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP | LQFP
BGA
Ji1 | 42 | RESET b RESET b RESET b
Git | 43 | PTBY/ ADCO_SE8/ | ADCO_SE§/ | PTBU/ 12C0_SCL FTM1_CHO FTM1_QD_
LLWU_P5 ADC1_SE8/ | ADC1_SE8/ | LLWU_P5 PHA
TSI0_CHO TS10_CHO
G10 | 44 | PTB ADCO_SEY/ | ADCO_SEY | PTBt 12C0_SDA FTM1_CH1 FTM1_QD_
ADC1_SE9/ | ADC1_SEY/ PHB
TSI0_CH6 TS10_CH6
G | 45 | PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB2 12C0_SCL UARTO_RTS_ FTMO_FLT3
TSI0_CH7 TSI0_CH7 b
G8 | 46 | PTB3 ADCO_SE13/ | ADCO_SE13/ | PTB3 12C0_SDA UART0_CTS_ FTMO_FLTO
TSI0_CH8 TS10_CH8 bl
UART0_COL_
b
DI0 | 47 | PTBI0 ADC1_SE14 | ADC1_SE14 | PTB10 SPI1_PCSO | UART3_RX FB_AD19 FTMO_FLT
C10 | 48 | PTBH ADC1_SE15 | ADG1_SE15 | PTBi1 SPI1_SCK UART3_TX FB_AD18 FTMO_FLT2
— | 49 | VSS VSS VSS
— | 50 [ VDD VDD VDD
Bi0 | 51 | PTB16 TSI0_CH9 TSI0_CH9 PTB16 SP_SOUT | UARTO_RX FB_AD17 EWM_IN
E9 | 52 | PTB17 TSI0_CH10 | TSIO_CHI0 | PTBi7 SPI1_SIN UARTO_TX FB_AD16 EWM_OUT_b
D9 | 53 | PTBI8 TSI0_CH11 | TSIO_CHI1 | PTB18 CANO_TX FTM2_CHO | 1250_TX_ FB_AD15 FTM2_QD_
BCLK PHA
C9 | 54 | PTB19 TSI0_CH12 | TSIO_CH12 | PTB19 CANO_RX FTM2_CHI | I2S0_TX_FS | FB_OE.b FTM2_QD_
PHB
B9 | 55 | PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO SPI0_PCS4 | PDBO_EXTRG FB_AD14 250_TXD1
TSI0_CH13 | TSI0_CH13
D8 | 56 | PTCI/ ADCO_SE15/ | ADCO_SE15/ | PTCH/ SPI0_PCS3 | UARTI_RTS_ | FTMO_CHO | FB_AD13 1250_TXDO
LLWU_P6 TSI0_CH14 | TSI0_CHi4 | LLWU_P6 b
C8 | 57 | PTC2 ADCO_SE4b/ | ADCO_SE4t/ | PTC2 SPI0_PCS2 | UART1_CTS_ | FTM0_CH1 | FB_AD12 250 TX_FS
CMP1_INO/ | CMP1_IN/ b
TSI0_CH15 | TSI0_CH15
B8 | 58 | PTCY CMP1_IN1 CMP1_IN1 PTC3/ SPIO_PCS1 | UARTI_RX | FTMO_CH2 | CLKOUT 250_TX_
LLWU_P7 LLWU_P7 BCLK
— | 59 |VSS VSS VSS
— | 60 | VDD VDD \VDD
A8 | 61 | PTC4 DISABLED PTC4/ SPIO_PCS0 | UARTI_TX | FTMO_CH3 | FB_ADt1 CMP1_OUT
LLWU_P8 LLWU_P8
D7 | 62 | PTCH DISABLED PTCH/ SPI0_SCK LPTMRO_ [250_RXD0 | FB_AD10 CMP0_OUT
LLWU_P9 LLWU_P9 ALT2
C7 | 63 | PTCO/ CMPO_INO | CMPO_INO PTCO/ SPI0_SOUT | PDBO_EXTRG | 1250_RX_ FB_AD9 1250_MCLK
LLWU_P10 LLWU_P10 BCLK
B7 | 64 | PTCT CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN 1250_RX_FS | FB_AD8
A7 | 65 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 [250_MCLK | FB_AD7
CMPO_IN2 CMPO_IN2
D6 | 66 | PTCI ADC1_SESb/ | ADG1_SE5b/ | PTCY 1250_RX_ FB_AD6 FTM2_FLTO
CMPO_IN3 | CMPO_IN3 BCLK
C6 | 67 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 12C1_SCL 1250_RX_FS | FB_ADS
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Revision History

Table 46. Revision History (continued)

Rev. No.

Date

Substantial Changes

4/2012

Replaced TBDs throughout.

Updated "Power consumption operating behaviors" table.
Updated "ADC electrical specifications" section.

Updated "VREF full-range operating behaviors" table.
Updated "I12S/SAIl Switching Specifications" section.
Updated "TSI electrical specifications" table.
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