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General
Symbol Description Min. Max. Unit
Vpp Digital supply voltage -0.3 3.8 \
Ibp Digital supply current — 185 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 5.5 Vv
Vaio Analog', RESET, EXTAL, and XTAL input voltage -0.3 Vpp + 0.3 \Y
Ip Maximum current single pin limit (applies to all digital pins) 25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \%
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

5.1 AC electrical characteristics

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.

Viy Low T High
Input Signal Midp oint1

Vi

Fall Time —me| |w— —m -%— Rise Time

The midpoint is V) + (Mg — V2.
Figure 1. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins
* have C; =30pF loads,
» are configured for fast slew rate (PORTx_PCRn[SRE]=0), and
* are configured for high drive strength (PORTx_PCRn[DSE]=1)
2. input pins
* have their passive filter disabled (PORTx_PCRn[PFE]=0)

5.2 Nonswitching electrical specifications

K10 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.

10 Freescale Semiconductor, Inc.




General
Table 4. Voltage and current operating behaviors (continued)
Symbol | Description Min. Typ.! Max. Unit Notes
linD Input leakage current, digital pins 4,5
. VDD < VlN <55V — 1 50 lJA
ZiND Input impedance examples, digital pins 4,7
e Vpp=3.6V — — 48 kQ
b VDD =3.0V —_— —_— 55 kQ
. VDD =25V —_ —_ 57 kQ
e Vpp=17V — — 85 kQ
Rpy Internal pullup resistors 20 35 50 kQ
Rpp Internal pulldown resistors 20 35 50 kQ
1. Typical values characterized at 25°C and VDD = 3.6 V unless otherwise noted.
2. Open drain outputs must be pulled to Vpp.
3. Analog pins are defined as pins that do not have an associated general purpose I/O port function.
4. Digital pins have an associated GPIO port function and have 5V tolerant inputs, except EXTAL and XTAL.
5. Internal pull-up/pull-down resistors disabled.
6. Characterized, not tested in production.
7. Examples calculated using V,_relation, Vpp, and max linp: Zinp=V/Iinp- This is the impedance needed to pull a high

signal to a level below V,_due to leakage when V) < V|y < Vpp. These examples assume signal source low =0 V.
Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
Measured at Vpp supply voltage = Vpp min and Vinput = Vpp

© ®

| IND

—
A Digital input
z IND f

Source

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 = 100 MHz
Bus clock = 50 MHz

FlexBus clock = 50 MHz

Flash clock = 25 MHz

MCG mode: FEI
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General
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 ps 1
reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.
* Vpp slew rate = 5.7 kV/s o 300
* Vpp slew rate < 5.7 kV/s o 1.7V/ (Voo
slew rate)
* VLLS1 — RUN - 134 Hs
e VLLS2 > RUN - 9% Hs
* VLLS3 — RUN - 96 Hs
¢ LLS ~> RUN - 6.2 Hs
« VLPS > RUN - 5.9 us
+ STOP > RUN - 59 Hs
1. Normal boot (FTFL_OPT[LPBOOT]=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 etsv — 45 70 mA
T @sov — 47 72 mA
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
T @18V — 61 85 mA
e @3.0V
© @25°C — 63 71 mA
© @125 — 72 87 mA
Ipp_warr | Wait mode high frequency current at 3.0 V —all — 35 — mA 2
peripheral clocks disabled
Ipp_wair | Wait mode reduced frequency current at 3.0 V — — 15 — mA 5
all peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — N/A — mA 6
peripheral clocks disabled
Table continues on the next page...
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General
Table 10. General switching specifications
Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 16 — ns 3
disabled, analog filter disabled) — Asynchronous path
External reset pulse width (digital glitch filter disabled) 100 — ns 3
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time (high drive strength) 4
¢ Slew disabled
e 1.71<Vpp=s2.7V — 12 ns
e 27<Vpp=<3.6V — 6 ns
¢ Slew enabled

e 1.71<Vpp 2.7V — 36 ns

e 27<Vpp=<3.6V — 24 ns
Port rise and fall time (low drive strength) 5

¢ Slew disabled

e 1.71<Vpp 2.7V — 12 ns
e 2.7<Vpp=<3.6V — 6 ns
¢ Slew enabled
e 1.71<Vpp=s2.7V — 36 ns
e 2.7<Vpp=<3.6V — 24 ns

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In Stop, VLPS, LLS, and VLLSx modes, the synchronizer is bypassed so shorter pulses can be
recognized in that case.

2. The greater synchronous and asynchronous timing must be met.

3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS, and

VLLSx modes.

75 pF load

5. 15pF load

&

5.4 Thermal specifications
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Peripheral operating requirements and behaviors

2. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions —Junction-to-Board.
3. Determined according to Method 1012.1 of MIL-STD 883, Test Method Standard, Microcircuits, with the cold plate

temperature used for the case temperature. The value includes the thermal resistance of the interface material
between the top of the package and the cold plate.

4. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air).

6 Peripheral operating requirements and behaviors
6.1 Core modules

6.1.1 Debug trace timing specifications
Table 12. Debug trace operating behaviors

Symbol Description Min. | Max. Unit
Teye Clock period Frequency dependent MHz
Tw Low pulse width 2 — ns
Twh High pulse width 2 — ns

T, Clock and data rise time — 3 ns
T; Clock and data fall time — 3 ns
Ts Data setup 3 — ns
Th Data hold 2 — ns
TRACECLK | : T
—> T, Ti—wiia—
+ Tan i T >
-+ Teye »

Figure 3. TRACE_CLKOUT specifications

TRACE_CLKOUT / X £

—» Ts—)i(—Th ¢‘“— —» Ts —)i(—Th ¢“

race ool NI G G

Figure 4. Trace data specifications
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Peripheral operating requirements and behaviors

6.1.2 JTAG electricals

Table 13. JTAG limited voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Ji TCLK frequency of operation MHz
¢ Boundary Scan 10
e JTAG and CJTAG 25
* Serial Wire Debug 50
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width
e Boundary Scan 50 — ns
e JTAG and CJTAG 20 — ns
¢ Serial Wire Debug 10 — 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 — ns
J11 TCLK low to TDO data valid — 17 ns
J12 TCLK low to TDO high-Z — 17 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
Table 14. JTAG full voltage range electricals
Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \
Ji TCLK frequency of operation MHz
* Boundary Scan 0 10
e JTAG and CJTAG 0 20
* Serial Wire Debug 0 40
J2 TCLK cycle period 1/J1 — ns

Table continues on the next page...
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Peripheral operating requirements and behaviors
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Figure 6. Boundary scan (JTAG) timing
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Figure 7. Test Access Port timing
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Peripheral operating requirements and behaviors
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Figure 8. 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 15. 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 — 38.2 kHz
trimmed — over fixed voltage and temperature
range of 0-70°C

Avgco_res_t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofco 1
frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM

Afyeo + | Total deviation of trimmed average DCO output — +1.5 +4.5 Y%fdco 1
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
FLL
fi_ret FLL reference frequency range | 31.25 | — 39.0625 kHz

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

1.

oo

N

This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock
mode).

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=0.

The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency deviation
(Afgeo_t) Over voltage and temperature should be considered.

These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=1.

The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

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.

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

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

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 16. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \
Ibposc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
* 4 MHz — 200 — pA
¢ 8 MHz (RANGE=01) — 300 — HA
e 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

6.3.3.2 32 kHz oscillator frequency specifications
Table 19. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
foc_extaizz | Externally provided input clock frequency — 32.768 — kHz 2
Vec extaiz2 | Externally provided input clock amplitude 700 — Vgat mV 2,3

—

Proper PC board layout procedures must be followed to achieve specifications.

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input. The
oscillator remains enabled and XTAL32 must be left unconnected.
3. The parameter specified is a peak-to-peak value and V4 and V,,_ specifications do not apply. The voltage of the applied
clock must be within the range of Vgg to Vgar.

6.4 Memories and memory interfaces

6.4.1

Flash electrical specifications

This section describes the electrical characteristics of the flash memory module.

6.4.1.1

Flash timing specifications — program and erase

The following specifications represent the amount of time the internal charge pumps are

active and do not include command overhead.

Table 20. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thvpgma  |Longword Program high-voltage time — 7.5 18 us
thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbikesek | Erase Block high-voltage time for 256 KB — 416 3616 ms 1
1. Maximum time based on expectations at cycling end-of-life.
6.4.1.2 Flash timing specifications — commands
Table 21. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1biko56Kk * 256 KB program/data flash — — 1.7 ms
td1secok | Read 1s Section execution time (flash sector) — — 60 ps 1

Table continues on the next page...
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Peripheral operating requirements and behaviors
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Figure 9. 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 25. 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 Data Sheet, Rev. 7, 02/2013.
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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
1275
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 g ] 10 11 12
ADC Clock Frequency (MHz)
Figure 14. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
6.6.1.3 16-bit ADC with PGA operating conditions
Table 29. 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

1.48%
1.42E5 \
o
B oL
o
=
3
o
g 1.4875
=l
=
=
o
g e
1.4255
1.485
-a0 25 55 55 105 125
Tem perature °C

Figure 18. Offset at half scale vs. temperature

6.6.4 Voltage reference electrical specifications

Table 34. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 Vv
Ta Temperature Operating temperature °C

range of the device

C. Output load capacitance 100 nF 1,2

1. Cp must be connected to VREF_OUT if the VREF_OUT functionality is being used for either an internal or external

reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C_ value over the operating temperature range of

the device.

K10 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.
50 Freescale Semiconductor, Inc.




Peripheral operating requirements and behaviors

Table 40. Master mode DSPI timing (full voltage range) (continued)

Num Description Min. Max. Unit Notes
DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckz) + 4 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 2
4
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 3
4
DS5 DSPI_SCK to DSPI_SOUT valid — 10 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -4.5 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 20.5 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage

range the maximum frequency of operation is reduced.
2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
3. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X \\ X
o5 ’; ‘W" ﬂT’ﬁwﬂ
DSPI_SCK /—\_/Sm
1 DS8 | |
(CPOL=0) DST g ! ;
‘—’: DS ‘ i DS6
DSPI_SOUT X First data Xj'\ Data X Last data X

Figure 21. DSPI classic SPI timing — master mode

Table 41. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
Frequency of operation — 6.25 MHz

DS9 DSPI_SCK input cycle time 8 x tgus — ns

DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 20 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 — 19 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns
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Peripheral operating requirements and behaviors
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Figure 25. I12S timing — master mode
Table 45. 12S slave mode timing (limited voltage range)
Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \
S11 12S_BCLK cycle time (input) 8 X tgys — ns
S12 12S_BCLK pulse width high/low (input) 45% 55% MCLK period
S13 12S_FS input setup before 12S_BCLK 10 — ns
S14 I12S_FS input hold after 12S_BCLK 3 — ns
S15 12S_BCLK to 12S_TXD/I12S_FS output valid — 20 ns
S16 I12S_BCLK to 12S_TXD/I2S_FS output invalid — ns
S17 12S_RXD setup before 12S_BCLK 10 — ns
S18 12S_RXD hold after 12S_BCLK — ns
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Dimensions

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
144-pin LQFP 98ASS23177W
144-pin MAPBGA 98ASA00222D
8 Pinout

8.1 K10 Signal Multiplexing and Pin Assighments

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.

144 | 144 |  PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP| MAP
BGA
— | L5 | RESERVED | RESERVED | RESERVED
— | M5 |NC NC NC
— | MO | NC NC NC
— | BI0 | NC NC NC
— | C10 | NC NC NC
1 D3 | PTEO ADC1_SE4a | ADC1_SE4a | PTEO SPH_PCST | UART1_TX | SDHC0_D1 [2C1_SDA
2 | D2 | PTEY ADC1_SE5a | ADC1_SE5a | PTEY/ SPH_SOUT | UART1_RX | SDHC0_DO 2C1_SCL
LLWU_PO LLWU_PO
3 | DI |PTEY ADC1_SE6a | ADC1_SE6a | PTEZ/ SPH_SCK | UART1_CTS_ | SDHCO_DCLK
LLWU_P1 LLWU_P1 b
4 | E4 | PTES ADC1_SE7a | ADC1_SE7a | PTE3 SPH_SIN UART1_RTS_ | SDHCO_CMD
b
5 E5 | VDD VDD VDD
6 F6 | VSS (B8 V88
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Pinout
144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | MAP
BGA
7 E3 | PTE4/ DISABLED PTE4 SPH_PCSO | UART3_TX | SDHC0_D3
LLWU_P2 LLWU_P?
8 E2 | PTES DISABLED PTES SPH_PCS2 | UART3_RX | SDHC0_D2
9 Ef | PTE6 DISABLED PTE6 SPH_PCS3 | UART3_CTS_ | 12S0_MCLK [250_CLKIN
b
10 | F4 | PTE7 DISABLED PTE7 UART3_RTS_ | 1250_RXD
b
1 F3 | PTES DISABLED PTE8 UARTS_TX | I2S0_RX_FS
2 | F2 | PTE9 DISABLED PTE9 UART5_RX | 12S0_RX_
BCLK
13 | F | PTE10 DISABLED PTE10 UART5_CTS_ | 1250_TXD
b
14 | G4 | PTEN DISABLED PTEH UART5_RTS_ | 1250_TX_FS
b
15 | G3 | PTE12 DISABLED PTE12 1250_TX_
BOLK
16 | E6 | VDD \VDD VDD
17 | F7 | VSS VSS VSS
18 | Hi | PTE16 ADCO_SE4a | ADCO_SE4a | PTE16 SPI0_PCSO | UART2.TX | FTM_CLKINO FTMO_FLT3
19 | H2 | PTE17 ADC0_SE5a | ADCO_SE5a | PTE17 SPI0_SCK UART2.RX | FTM_CLKIN1 LPT0_ALT3

2 | GI | PTES ADCO_SE6a | ADCO_SE6a | PTE18 SPIO_SOUT | UART2_CTS_ | [2C0_SDA
b

2 | G2 | PTE19 ADCO_SE7a | ADCO_SE7a | PTE19 SPIO_SIN UART2_RTS_ | 12C0_SCL
b

2 | H3 | VSS V8S V88

23 | J1 | ADCO_DP1 | ADCO_DP1 | ADCO_DP1

24 | J2 | ADCO_DM{ | ADCO_DM1 | ADCO_DM

25 | K1 | ADCIDP1 | ADC1_DP1 | ADC1_DP1

26 | K2 | ADC1_DM{ | ADC1_DM1 | ADC1_DM

27 | L1 | PGAODP/ | PGAO_DP/ | PGAO_DP/
ADCO_DPO/ | ADCO_DPO/ | ADCO_DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3

28 | L2 | PGAODM/ | PGAODW/ | PGAO_DM/
ADCO_DMO/ | ADCO_DM0/ | ADCO_DMO/
ADC1_DM3 | ADC1_DM3 | ADC1_DM3

29 | M1 | PGATDP/ | PGA1DP/ | PGA1_DP/
ADC1_DPO/ | ADC1_DPO/ | ADC1_DPO/
ADCO_DP3 | ADCO_DP3 | ADCO_DP3

30 | M2 | PGATDM/ | PGA1DW/ | PGAI_DM/
ADC1_DMO/ | ADC1_DMO/ | ADC1_DMO/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3

3 | H5 | VDDA VDDA VDDA

% | G5 | VREFH VREFH VREFH

33 | G6 | VREFL VREFL VREFL

3 | He | VSSA VSSA VSSA
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Pinout
144 | 144 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LQFP | MAP
BGA
3 | K3 | ADCI1_SE16/ | ADC1_SE16/ | ADC1_SE16/
CMP2_IN2/ | CMP2_IN2/ | CMP2_IN2/
ADC0_SE22 | ADCO_SE22 | ADCO_SE22
36 | J3 | ADCO_SE16/ | ADCO_SE16/ | ADCO_SE16/
CMP1_INZ | CMP1_IN2/ | CMP1_IN2/
ADC0_SE21 | ADCO_SE21 | ADCO_SE21
37 | M3 | VREF_OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_IN&/
CMPO_IN5/ | CMPO_IN5/ | CMPO_IN&/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18
38 | L3 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADCO_SE23 | ADCO_SE23
39 | L4 | DACI_OUT/ | DACI_OUT/ | DACi_OuUT/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADC1_SE23 | ADC1_SE23
40 | M7 | XTALR2 XTAL32 XTAL32
41 | M6 | EXTAL32 EXTAL3? EXTAL32
42 | L6 | VBAT VBAT VBAT
43 | — [ VDD VDD \VDD
44 | — | VSS VSS VSS
45 | M4 | PTE24 ADCO_SE17 | ADCO_SE17 | PTE24 CAN1_TX UART4_TX EWM_OUT b
46 | K5 | PTE2S ADCO_SE18 | ADCO_SE18 | PTE25 CAN1_RX UART4_RX EWM_IN
47 | K4 | PTE26 DISABLED PTE26 UART4_CTS_ RTC_CLKOUT
b
48 | J4 | PTE27 DISABLED PTE27 UART4_RTS_
b
49 | H4 | PTE28 DISABLED PTE28
5 | J5 | PTAO JTAG_TCLK/ | TSI0_CH1 PTAO UART0_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ b SWD_CLK
EZP_CLK
51 J6 | PTA1 JTAG_TDI | TSI0_CH2 PTA UARTO_RX | FTM0_CH6 JTAG_TDI EZP DI
EZP DI
5 | K6 | PTA2 JTAG_TDO/ | TSI0_CH3 PTA2 UARTO_TX | FTMO_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EZP DO
53 | K7 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS_ | FTM0_CHo JTAG_TMS/
SWD_DIO b SWD_DIO
5 | L7 | PTA4 NMI_b/ T510_CH5 PTA4/ FTMO_CH1 NMILb EZP CS.b
LLWU_P3 EZP CS b LLWU_P3
5 | M8 | PTA5 DISABLED PTAS FTM0_CH2 CMP2_OUT | 12S0_RX_ JTAG_TRST
BCLK
5% | E7 | VDD VDD \VDD
57 | G7 | VSS VS VSS
5 | J7 | PTA6 DISABLED PTAG FTM0_CH3 TRACE_
CLKouT
5 | J8 | PTA7 ADCO_SE10 | ADCO_SE10 | PTA7 FTM0_CH4 TRACE_D3
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e
Pinout

144 | 144 | PinName Default ALTO ALTi ALT2 ALTS ALT4 ALTS ALT6 ALT7 EzPort
LQFP| MAP
BGA
143 | C2 | PTD14 DISABLED PTD14 SPI2_SIN SDHC0_D6 FB_A22
144 | C1 | PTD15 DISABLED PTD15 SPI2_PCS1 SDHC0_D7 FB_A23

8.2 K10 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.
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4
Revision History

Table 49. Revision History (continued)

Rev. No. Date Substantial Changes
6 01/2012 * Added AC electrical specifications.
* Replaced TBDs with silicon data throughout.
* In "Power mode transition operating behaviors" table, removed entry times.

Updated "EMC radiated emissions operating behaviors" to remove SAE level and also

added data for 144LQFP.

* Clarified "EP7" in "EzPort switching specifications" table and "EzPort Timing Diagram"”.

¢ Added "ENOB vs. ADC_CLK for 16-bit differential and 16-bit single-ended modes"
figures.

* Updated Ipp_gyn Numbers in 'Power consumption operating behaviors' section.

 Clarified 'Diagram: Typical IDD_RUN operating behavior' section and updated 'Run
mode supply current vs. core frequency — all peripheral clocks disabled' figure.

* In 'Voltage reference electrical specifications' section, updated C,, Vigritt, and Vygritt

values.

7 02/2013 In "ESD handling ratings", added a note for I at.

Updated "Voltage and current operating requirements".

Updated "Voltage and current operating behaviors".

Updated "Power mode transition operating behaviors".

Updated "EMC radiated emissions operating behaviors" to add MAPBGA data.

In "MCG specifications", updated the description of fing +.

In "16-bit ADC operating conditions", updated the max spec of Vpn.

In "16-bit ADC electrical characteristics", updated the temp sensor slope and voltage

specs.

» Updated "I2C switching specifications".

* In "SDHC specifications", removed the operating voltage limits and updated the SD1
and SD6 specs.

* In "I2S switching specifications", added separate specification tables for the full
operating voltage range.
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