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Ratings
4.2 Moisture handling ratings
Symbol | Description Min. Max. Unit Notes
MSL Moisture sensitivity level — 3 — 1

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 2

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.

4.4 Voltage and current operating ratings

Symbol Description Min. Max. Unit
Vbp Digital supply voltage1 -0.3 3.8 \%
Vbp_INT Core supply voltage -0.3 3.8 \Y,
Vbp_DDR DDR 1/O supply voltage -0.3 3.8 Vv
Iob Digital supply current — 300 mA
Ipp_INT Core supply current — 185 mA
Ipb_pbR DDR supply current — 220 mA
Vbio Digital input voltage (except RESET, EXTALO/XTALO, and -0.3 5.5 \Y
EXTAL1/XTAL1) 2
VbpDpR DDR input voltage -0.3 Vbp_ppr + 0.3 V
Vaio Analog®, RESET, EXTALO/XTALO, and EXTAL1/XTAL1 input -0.3 Vpp + 0.3 \Y
voltage
Ip Maximum current single pin limit (applies to all digital pins) —25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \
VusB pp USB_DP input voltage -0.3 3.63 \%
Vuss_pMm USB_DM input voltage -0.3 3.63 \
VREGIN USB regulator input -0.3 6.0 \

Table continues on the next page...
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General
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Figure 3. VLPR mode supply current vs. core frequency

5.2.6 EMC radiated emissions operating behaviors

Table 7. EMC radiated emissions operating behaviors for 256 MAPBGA

Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 21 dBuV 1,2
VRe2 Radiated emissions voltage, band 2 50-150 24 dBuVv
VREes Radiated emissions voltage, band 3 150-500 29 dBuV
VREs Radiated emissions voltage, band 4 500-1000 28 dBpVv

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. The reported
emission level is the value of the maximum measured emission, rounded up to the next whole number, from among the

measured orientations in each frequency range.

2. Vpp=3.3V, Ta =25 °C, fosc = 12 MHz (crystal), fsys = 72 MHz, fgys = 72MHz
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Peripheral operating requirements and behaviors

2. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions— Natural Convection (Still Air) with the single layer board horizontal. Board meets JESD51-9 specification.

3. Determined according to JEDEC Standard JESD51-6, Integrated Circuits Thermal Test Method Environmental
Conditions— Forced Convection (Moving Air) with the board horizontal.

4. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions —Junction-to-Board. Board temperature is measured on the top surface of the board near the package.

5. 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.

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

5.5 Power sequencing

Voltage supplies must be sequenced in the proper order to avoid damaging internal
diodes. There is no limit on how long after one supply powers up before the next supply
must power up. Note that Vpp and Vpp iyt can use the same power source.

The power-up sequence is:

1. Vpp

2. Vpp INT
4. Vpp DDR

The power-down sequence is the reverse:

1. Vpbp ppr

3. Vpp_INT
4. VDD

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
Twi Low pulse width 2 | — ns

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

Table 12. Debug trace operating behaviors (continued)

Symbol Description Min. Max. Unit
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 — ns
Th Data hold — ns
TRACECLK |
— T, Ti—»i—
- Tun > - T >
- TE&-'E >
Figure 4. TRACE_CLKOUT specifications
TRACE_CLKOUT / X #
1 1
—) Ts —P—Th ¢ — Ts —Pe¢—Th ¢
tRace Dz I Y
Figure 5. Trace data specifications
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 0 10
¢ JTAG and CJTAG 0 25
* Serial Wire Debug 0 50
J2 TCLK cycle period 1/J1 — ns
J3 TCLK clock pulse width
¢ Boundary Scan 50 — ns
e JTAG and CJTAG 20 — ns
¢ Serial Wire Debug 10 — ns

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

Table 13. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
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 24 — 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 1 — 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
J3 TCLK clock pulse width

e Boundary Scan 50 — ns

e JTAG and CJTAG 25 — ns

¢ Serial Wire Debug 125 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
Jé Boundary scan input data hold time after TCLK rise 24 — ns
J7 TCLK low to boundary scan output data valid — 25 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns
J10 TMS, TDI input data hold time after TCLK rise 14 — ns
J11 TCLK low to TDO data valid — 22.1 ns
J12 TCLK low to TDO high-Z — 22.1 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns
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Table 15. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jeye_fi FLL period jitter . 180 . ps
i fVCO =48 MHz _ _
i fVCO =98 MHz 150
ti_acquire | FLL target frequency acquisition time — — 1 ms 6
PLLO,1
foll_ref PLL reference frequency range 8 — 16 MHz
fucoclk_2x | VCO output frequency 180 — 360 MHz
fucoclk PLL output frequency 9 — 180 MHz
fucocik 90 | PLL quadrature output frequency 9 — 180 MHz
o PLLO operating current - o8 . mA 7
e VCO @ 180 MHz (fOSC_hi_1 =32 MHz, fp"_ref ’
=8 MHz, VDIV multiplier = 22)
Lol PLLO operating current . 4.7 . mA 7
e VCO @ 360 MHz (fosc_hi_1 =32 MHz, fp"_ref )
= 8 MHz, VDIV multiplier = 45)
o PLL1 operating current . 03 . mA 7
e VCO @ 180 MHz (foscfhij =32 MHZ, prLref ’
= 8 MHz, VDIV multiplier = 22)
Lo PLL1 operating current - 36 - mA 7
e VCO @ 360 MHz (foscfhij =32 MHZ, prLref ’
=8 MHz, VDIV multiplier = 45)
toilock | Lock detector detection time — — 100 x 10 S 8
+1075(1/
fpILref)
Jeye_pii | PLL period jitter (RMS) 9
e fyeo =180 MHz — 100 — ps
e fyco =360 MHz — 75 — ps
Jace_pii | PLL accumulated jitter over 1ps (RMS) 10
e fyeo =180 MHz — 600 — ps
e fyeo = 360 MHz — 300 — ps

—

mode).

wmn

P

oo

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
(Afgco_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,

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

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 applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL disabled

© N

(BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this specification assumes
it is already running.
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Peripheral operating requirements and behaviors

which are defined as:

T input clock

Tape = TL + Ty = —nputelock
NFe = 1L ¥ TH = TSCALER

The SCALER value is derived from the fractional divider specified in the SIM's
CLKDIV4 register:

SIM_CLKDIV4[NFCFRAC] + 1

SCALER = SIM_CLKDIV4[NFCDIV] + 1

In case the reciprocal of SCALER is an integer, the duty cycle of NFC clock is 50%,
means Ty = TL. In case the reciprocal of SCALER is not an integer:

T
TL = (1 + SCALER/2) x —¥¢

TNFC

Th= (1 - SCALER/2) x

For example, if SCALER is 0.2, then Ty = T}, = Tngc/2.

Tnre
TH TL

I

However, if SCALER is 0.667, then T} = 2/3 x Tygc and Ty = 1/3 X Tnge.

Tnre
Ty T,

-

NOTE
The reciprocal of SCALER must be a multiple of 0.5. For
example, 1, 1.5, 2, 2.5, etc.

Table 25. NFC specifications

Num Description Min. Max. Unit
toLs NFC_CLE setup time 2Ty + T -1 — ns
toLn NFC_CLE hold time Th+T -1 — ns
tcs NFC_CEn setup time 2T+ T -1 — ns
tcH NFC_CEn hold time T+ TL — ns
twp NFC_WP pulse width T -1 — ns
taLs NFC_ALE setup time 2T+ T, — ns

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

Table 25. NFC specifications (continued)

Num Description Min Max. Unit
taLH NFC_ALE hold time Th+TL — ns
tbs Data setup time T -1 — ns
toH Data hold time Ty—1 — ns
twe Write cycle time T+TL -1 — ns
twh NFC_WE hold time Ty—1 — ns
trRR Ready to NFC_RE low 4Ty + 3T+ 90 — ns
trp NFC_RE pulse width T +1 — ns
trc Read cycle time T +Th-1 — ns
tREH NFC_RE high hold time Ty-1 — ns
tis Data input setup time 11 — ns

NFC_CLE # N

NFC_CEn X ; ; A

DI WP cH
NFC_WE \k_,gé
NFC_IOn & Y

Figure 12. Command latch cycle timing

NFC_ALE # .

! tALS tALH !
NFC_CEn X ; ; VAR

', CS 1 tWP tCH

< Dg( Dg( <
NFC_WE X F

tDS .|/ tDH

NFC_IOn < address

Figure 13. Address latch cycle timing
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Peripheral operating requirements and behaviors

oasiny | \ / \

Arty DON) / \

—=lhasn Iboza

Figure 19. DDR read timing, DQ vs. DQS

6.4.5 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 27. 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 — 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.
2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 28. 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

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

6.6.1.3 16-bit ADC with PGA operating conditions
Table 31. 16-bit ADC with PGA operating conditions

Continuous conversions
enabled

Peripheral clock = 50
MHz

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vopa Supply voltage Absolute 1.71 — 3.6 \Y
Vgrerpga |PGA ref voltage VREF_OU | VREF_OU | VREF_OU \Y 2,3
T T T
Vapin | Input voltage Vssa — Vbba \Y
VCM Input Common VSSA —_— VDDA \%
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 — — ys 6
time
Crate ADC conversion |< 13 bit modes 18.484 — 450 Ksps 7
rate No ADC hardware
averaging
Continuous conversions
enabled
Peripheral clock = 50
MHz
16 bit modes 37.037 — 250 Ksps 8
No ADC hardware
averaging

1. Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 6 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.
2. ADC must be configured to use the internal voltage reference (VREF_OUT)
3. PGA reference is internally connected to the VREF_OUT pin. If the user wishes to drive VREF_OUT with a voltage other
than the output of the VREF module, the VREF module must be disabled.
4. For single ended configurations the input impedance of the driven input is Rpgap/2

5. The analog source resistance (Ras), external to MCU, should be kept as minimum as possible. Increased Rag causes drop

in PGA gain without affecting other performances. This is not dependent on ADC clock frequency.
6. The minimum sampling time is dependent on input signal frequency and ADC mode of operation. A minimum of 1.25ps

time should be allowed for F,=4 kHz at 16-bit differential mode. Recommended ADC setting is: ADLSMP=1, ADLSTS=2 at

8 MHz ADC clock.
7. ADC clock = 18 MHz, ADLSMP = 1, ADLST = 00, ADHSC =1
8. ADC clock = 12 MHz, ADLSMP = 1, ADLST = 01, ADHSC =1
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Figure 27. Typical INL error vs. digital code
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Peripheral operating requirements and behaviors

6.8.5 ULPI timing specifications

The ULPI interface is fully compliant with the industry standard UTMI+ Low Pin
Interface. Control and data timing requirements for the ULPI pins are given in the
following table. These timings apply to synchronous mode only. All timings are
measured with respect to the clock as seen at the USB_CLKIN pin.

Table 44. ULPI timing specifications

Num Description Min. Typ. Max. Unit
USB_CLKIN — 60 — MHz
operating
frequency
USB_CLKIN duty — 50 — %
cycle
U1 USB_CLKIN clock — 16.67 — ns
period
u2 Input setup (control 5 — — ns
and data)
u3 Input hold (control 1 — — ns
and data)
U4 Output valid — — 9.5 ns
(control and data)
us Output hold (control 1 — — ns
and data)
U1
«—
USB_CLKIN SN N L N\
|
U2 ¢—pe—Pp u3

ULPI_DIR/ULPILNXT /" N\

(control input)

ULPI_DATAN (input) DK X

ULPI_STP
(control output)

oot o D

Figure 31. ULPI timing diagram
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Table 47. 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 34. DSPI classic SPI timing — master mode

Table 48. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \
Frequency of operation — 7.5 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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Figure 35. DSPI classic SPI timing — slave mode

6.8.9 I2C switching specifications

See General switching specifications.

6.8.10 UART switching specifications

See General switching specifications.

6.8.11 SDHC specifications

The following timing specs are defined at the chip I/O pin and must be translated
appropriately to arrive at timing specs/constraints for the physical interface.

Table 49. SDHC switching specifications over a limited operating voltage

range
Num Symbol | Description Min Max. Unit
Operating voltage 2.7 3.6 \
Card input clock
SD1 fpp Clock frequency (low speed) 0 400 kHz
fpp Clock frequency (SD\SDIO full speed) 0 25 MHz
fpp Clock frequency (MMC full speed) 0 20 MHz
fop Clock frequency (identification mode) 0 400 kHz
SD2 twi Clock low time 7 — ns
SD3 twH Clock high time 7 — ns
SD4 trin Clock rise time — 3 ns
SD5 tTHL Clock fall time — 3 ns
Table continues on the next page...
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6.8.12

This section provides the AC timing for the I2S/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]
1s 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync have been

12S/SAl Switching Specifications

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.

6.8.12.1

This section provides the operating performance over a limited operating voltage for the

Normal Run, Wait and Stop mode performance over a limited

operating voltage range

device in Normal Run, Wait and Stop modes.

(limited voltage range)

Table 51. 12S/SAl master mode timing in Normal Run, Wait and Stop modes

Num. Characteristic Min. Max. Unit

Operating voltage 2.7 3.6 \'

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/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/ 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 15 — ns
12S_RX_BCLK

S10 12S_RXD/I2S_RX_FS input hold after 2S_RX_BCLK |0 — ns
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Figure 38. 12S/SAl timing — slave modes

6.8.12.2 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.

(full voltage range)

Table 53. 12S/SAl master mode timing in Normal Run, Wait and Stop modes

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

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/I12S_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
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Pinout
256 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP
BGA
F2 | PTEY/ ADC1_SE5a | ADC1_SE5a | PTE1/ SPH_SOUT | UART1_RX SDHC0_DO GLCD_D1 [2C1_SCL SPI_SIN
LLWU_PO LLWU_PO
F3 | PTEY ADC1_SE6a | ADC1_SE6a | PTE2/ SPI_SCK UART1_CTS_b | SDHCO_DCLK | GLCD_D2
LLWU_P1 LLWU_P1
G2 | PTE8 ADC1_SE7a | ADC1_SE7a | PTE3 SPH_SIN UART1_RTS_b | SDHCO_CMD | GLCD_D3 SPI_SOUT
G7 | VDD VDD VDD
H7 | VDDINT VDDINT VDDINT
H8 | VSS VSS VSS
Ft | PTF7 DISABLED PTF17 SPI2_SCK FTM0_CH4 UART0_RX GLCD_D13
Gt | PTF18 DISABLED PTF18 SPI2_SOUT | FTM1_CHO UARTO_TX GLCD_D14
G3 | PTE4 DISABLED PTE4/ SPH_PCSO | UART3_TX SDHC0_D3 GLCD_D4
LLWU_P2 LLWU_P2
G4 | PTES DISABLED PTES SPI_PCS2 UART3_RX SDHC0_D2 GLCD_D5 FTM3_CHO
H2 | PTE6 DISABLED PTE6 SPI1_PCS3 | UART3_CTS_b | 12S0_MCLK | GLCD_D6 FTM3_CH1 USB_SOF_
ouT
H1 | PTF19 DISABLED PTF19 SPI2_SIN FTM1_CH{ UART5_RX GLCD_D15
H5 | PTF20 DISABLED PTF20 SPI2_PCSt FTM2_CHO UART5_TX GLCD_D16
H3 | PTE7 DISABLED PTE7 UART3_RTS_b | 1250_RXD0 GLCD_D7 FTM3_CH2
H4 | PTES ADC2_SE16 | ADC2_SE16 | PTES [250_RXD1 UARTS_TX [250_RX_FS | GLCD_D8 FTM3_CH3
J1 | PTE9 ADC2_SE17 | ADC2_SE17 | PTE9 [280_TXD1 UART5_RX 1250_RX_BCLK | GLCD_D9 FTM3_CH4
J2 | PTE10 DISABLED PTE10 UART5_CTS_b | 1250_TXDO GLCD_D10 FTM3_CH5
Ki | PTEH ADC3_SE16 | ADC3_SE16 | PTE! UART5_RTS_b | 1280_TX_FS | GLCD_D11 FTM3_CH6
K3 | PTE12 ADC3_SE17 | ADC3_SE17 | PTE12 [250_TX_BCLK | GLCD_D12 FTM3_CH7
G8 | VDD VDD VDD
H9 | VSS VSS VSS
J3 | PTE16 ADCO_SE4a | ADCO_SE4a | PTE16 SPI0_PCSO | UART2_TX FTM_CLKINO FTMO_FLT3
K2 | PTE17 ADCO_SE5a | ADCO_SE5a | PTE17 SPI0_SCK UART2_RX FTM_CLKIN{ LPTMRO_ALT3
4 | PTE18 ADCO_SE6a | ADCO_SE6a | PTE18 SPI0_SOUT | UART2_CTS_b | 12C0_SDA
M3 | PTE19 ADCO_SE7a | ADCO_SE7a | PTE19 SPI0_SIN UART2_RTS_b | 12C0_SCL CMP3_OUT
L2 | VSS VSS VSS
M1 | USBO_DP USB0_DP USB0_DP
M2 | USBO_DM USB0_DM USB0_DM
L1 | VOUT33 VOUT33 VOUTS33
L3 | VREGIN VREGIN VREGIN
N1 | PGA2_DP/ PGA2_DP/ PGA2_DP/
ADC2_DPO/ | ADC2_DPO/ | ADC2_DPO/
ADC3 DP3 | ADC3_DP3/ | ADC3_DPY/
ADCO_DP1 ADCO_DP1 ADCO_DP1
N2 | PGA2_DM/ PGA2_DM/ PGA2_DM/
ADC2_DM0/ | ADC2_DMO/ | ADC2_DMo/
ADC3_DM3/ | ADC3_DM3/ | ADC3_DM3/
ADCO_DM1 ADCO_DM1 ADCO_DM1
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Pinout
256 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP
BGA
Mi1 | PTB1 ADCO_SEY | ADCO_SEY | PTB1 [2C0_SDA FTM1_CH{ RMII0_MDC/ FTM1_QD_
ADC1_SEY | ADC1_SEY Milo_MDC PHB
ADC2_SEY | ADC2_SEY
ADC3_SEY | ADC3_SEY
TS10_CH6 TSI0_CH6
P15 | PTB2 ADCO_SE12/ | ADCO_SE12/ | PTB? [260_SCL UARTO_RTS_b | ENET0_1588_ FTMO_FLT3
TSI0_CH7 TSI0_CH? TMRO
Mi4 | PTB3 ADCO_SE13/ | ADCO_SE13/ | PTB3 [2C0_SDA UARTO_CTS_ | ENETO_1588_ FTMO_FLTO
TS10_CH8 TSI0_CH8 b/ TMR
UART0_COL_b
N5 | PTB4 ADC1_SE10 | ADC1_SE10 | PTB4 GLCD_ ENET0_1588_ FTM1_FLTO
CONTRAST TMR2
Mi5 | PTB5 ADC1_SE11 | ADC1_SEH1 | PTB5 ENET0_1588_ FTM2_FLT0
TMR3
L14 | PTB6 ADC1_SE12 | ADC1_SE12 | PTB6 FB_AD23
L15 | PTB7 ADC1_SE13 | ADC1_SE13 | PTB7 FB_AD22
Ki4 | PTB8 DISABLED PTB8 UART3_RTS_b FB_AD21
Ki5 | PTB9 DISABLED PTBY SPI1_PCSt UART3_CTS_b FB_AD20
J13 | PTB10 ADC1_SE14 | ADC1_SE14 | PTB10 SPH_PCSO | UART3_RX [251_TX_BCLK | FB_AD19 FTMO_FLT1
J14 | PTBI1 ADC1_SE15 | ADC1_SE15 | PTBH SPI1_SCK UART3_TX [251_TX_FS | FB_AD18 FTMO_FLT2
K9 | VSS VSS VSS
J10 | VDD VDD VDD
Ni6 | PTF2 ADC2_SE6a | ADC2_SE6a | PTF2 [2C1_SCL FTM3_CH2 1251_RX_FS GLCD_HFS
M16 | PTF3 ADC2_SE7a | ADC2_SE7a | PTF3 [2C1_SDA FTM3_CH3 1251_RXD0 GLCD_VFS
L16 | PTF4 ADC2_SE4b | ADC2_SEdb | PTF4 FTM3_CH4 251_TXDO GLCD_DO
J15 | PTB16 TS10_CH9 TS10_CHY PTB16 SPH_SOUT | UARTO_RX [251_TXDO FB_AD17 EWM_IN
H13 | PTB17 TSI0_CH10 TSI0_CH10 PTB17 SPH_SIN UARTO_TX 1251_TXD1 FB_AD16 EWM_OUT_b
H14 | PTB18 TS10_CH11 TSI0_CH11 PTB18 CANO_TX FTM2_CHO [250_TX_BCLK | FB_AD15 FTM2_QD_
PHA
Ki6 | PTF5 ADC2_SEsb | ADC2_SESb | PTF5 FTM3_CH5 1251_TX_FS GLCD_D1
J16 | PTF6 ADC2_SE6b | ADC2_SE6b | PTF6 FTM3_CH6 [251_TX_BCLK GLCD_D2
H15 | PTB19 TS10_CH12 TSI0_CH12 PTB19 CANO_RX FTM2_CH{ [250_TX_FS | FB_OE_b FTM2_QD_
PHB
G13 | PTB20 ADC2_SE4a | ADC2_SE4a | PTB20 SPI2_PCSO FB_AD31/ CMPO_OUT
NFC_DATA15
G14 | PTB21 ADC2_SE5a | ADC2_SE5a | PTB21 SPI2_SCK FB_AD3(/ CMP1_OUT
NFC_DATA14
G15 | PTB22 DISABLED PTB22 SPI2_SOUT FB_AD29/ CMP2_0UT
NFC_DATA13
Hi6 | PTB23 DISABLED PTB23 SPI2_SIN SPI0_PCS5 FB_AD28/ CMP3_OUT
NFC_DATA12
G16 | PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO SPI0_PCS4 | PDB0_EXTRG FB_AD14/ [250_TXD1
TS10_CH13 TSI0_CH13 NFC_DATA!
F13 | PTCY/ ADCO_SE15/ | ADCO_SE15/ | PTCH/ SPI0_PCS3 | UART1_RTS_b | FTM0_CHO FB_AD13/ [280_TXDO
LLWU_Pé TS10_CH14 TSI0_CH14 LLWU_P6 NFC_DATA10
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Pinout
256 Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP
BGA
(3 | DDR_DQ12 | DISABLED DDR_DQ12
B8 | DDR_VDD DDR_VDD DDR_VDD
A12 | DDR_VSS DDR_VSS DDR_VSS
C4 | DDR.DQ13 | DISABLED DDR_DQ13
B3 | DDR.DQ14 | DISABLED DDR_DQ14
A2 | DDR.DQ15 | DISABLED DDR_DQ15
A3 | DDR_DM1 DISABLED DDR_DM1
E8 | DDR.VSS DDR_VSS DDR_VSS
B12 | DDR_VDD DDR_VDD DDR_VDD
A16 | DDR_VSS DDR_VSS DDR_VSS
C6 | DDR_VREF | DDR_VREF DDR_VREF
C5 | DDR_DQO DISABLED DDR_DQO
B4 | DDR_DQ DISABLED DDR_DQf
A4 | DDR_DQ2 DISABLED DDR_DQ2
(16 | DDR_VDD DDR_VDD DDR_VDD
C7 | DDR_VSS DDR_VSS DDR_VSS
B6 | DDR_DQ3 DISABLED DDR_DQ3
D6 | DDR_DQ4 DISABLED DDR_DQ4
A6 | DDR_DQ5 DISABLED DDR_DQ5
A7 | DDR_ODT DISABLED DDR_ODT
E11 | DDR_VSS DDR_VSS DDR_VSS
D2 | DDR_VDD DDR_VDD DDR_VDD
C9 | DDR_VSS DDR_VSS DDR_VSS
B7 | DDR_DQ6 DISABLED DDR_DQ6
A8 | DDR_DQ7 DISABLED DDR_DQ7
C8 | DDR.DQSO | DISABLED DDR_DQSO
D9 | DDR_DMO DISABLED DDR_DMO
D4 | DDR_VDD DDR_VDD DDR_VDD
C14 | DDR_VSS DDR_VSS DDR_VSS
A9 | DDR_BAO DISABLED DDR_BA0
B10 | DDR_BAT DISABLED DDR_BA1
B9 | DDR_BA? DISABLED DDR_BA2
A0 | DDR_CKB DISABLED DDR_CKB
At1 | DDR_CK DISABLED DDR_CK
D7 | DDR_VDD DDR_VDD DDR_VDD
D8 | DDR_VSS DDR_VSS DDR_VSS
D10 | DDR_A0 DISABLED DDR_A0
C11 | DDR_A DISABLED DDR_A1
Bi1 | DDR A2 DISABLED DDR A2
C12 | DDR_A3 DISABLED DDR_A3
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