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Terminology and guidelines

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

lwp Digital 1/0 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.

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.

MCF51JU128 Data Sheet, Rev. 4, 01/2012.

Freescale Semiconductor, Inc. 5




4
Terminology and guidelines
* 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

Ilwp Digital I/0O 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:
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Nonswitching electrical specifications

Symbol Description Value Unit

Vpp 3.3 V supply voltage 3.3 Vv

5.2 Nonswitching electrical specifications

5.2.1 Voltage and Current Operating Requirements

Table 1. Voltage and current operating requirements

Symbol | Description Min. Max. Unit Notes
Vpp Supply voltage 1.71 3.6 \
Vbpa Analog supply voltage 1.71 3.6 \'%
Vpp — Vppa | Vop-to-Vppa differential voltage -0.1 0.1 \'
Vgs — Vssa | Vss-to-Vssa differential voltage -0.1 0.1 \Y
Vi Input high voltage 1
¢ 27V<sVpp=s36V 0.7 x Vpp —
« 1.7V<sVpps27V 0.75 x Vpp — v
Vi Input low voltage 2
* 27V<=sVpp=s36V — 0.35 x Vpp Vv
e 1.7V<sVpps27V — 0.3 x Vpp \
lic DC injection current — single pin 3
* Vin>Vpp 0 2 mA
e Vin<Vss 0 -0.2 mA
DC injection current — total MCU limit, includes sum 3
of aI.I s\t/rlis:?/stins 0 o5 mA
. Vi < Ves 0 -5 mA
VRam Vpp voltage required to retain RAM 1.2 — \'

1. The device always interprets an input as a 1 when the input is greater than or equal to V| (min.) and less than or equal to
V)4 (max.), regardless of whether input hysteresis is turned on.

2. The device always interprets an input as a 0 when the input is less than or equal to V,_(max.) and greater than or equal to
V). (min.), regardless of whether input hysteresis is turned on.

3. All functional non-supply pins are internally clamped to VSS and VDD. Input must be current limited to the value specified.
To determine the value of the required current-limiting resistor, calculate resistance values for positive and negative clamp
voltages, then use the larger of the two values. Power supply must maintain regulation within operating VDD range during
instantaneous and operating maximum current conditions. If positive injection current (VIn > VDD) is greater than IDD, the
injection current may flow out of VDD and could result in external power supply going out of regulation. Ensure external
VDD load will shunt current greater than maximum injection current. This will be the greatest risk when the MCU is not
consuming power. Examples are: if no system clock is present, or if clock rate is very low (which would reduce overall
power consumption).
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4
Nonswitching electrical specifications

5. 2 MHz core and system clocks, and 1 MHz bus clock. MCG configured for BLPE mode. All peripheral clocks disabled.
Code executing from flash memory.

6. 2 MHz core and system clocks, and 1 MHz bus clock. MCG configured for BLPE mode. All peripheral clocks enabled, but

peripherals are not in active operation. Code executing from flash memory.

2 MHz core and system clocks, and 1 MHz bus clock. MCG configured for BLPE mode. All peripheral clocks disabled.

OSC clocks disabled.

. All pads disabled.

0. Data reflects devices with 32 KB of RAM. For devices with 16 KB of RAM, power consumption is reduced by 500 nA. For
devices with 8 KB of RAM, power consumption is reduced by 750 nA.

11. RTC function current includes LPTMR with OSC enabled with 32.768 kHz crystal at 3.0 V

S © o

5.2.5.1 Diagram: Typical IDD_RUN operating behavior
The following data was measured under these conditions:

* MCG in FBE mode, except for 50 MHz core (FEI mode)

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

For the ALLON curve, all peripheral clocks are enabled, but peripherals are not in
active operation

USB Voltage Regulator disabled

No GPIOs toggled

Code execution from flash memory with cache enabled

MCF51JU128 Data Sheet, Rev. 4, 01/2012.
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Nonswitching electrical specifications

Run Mode Current vs Core Frequency
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Figure 1. Run mode supply current vs. core frequency
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Clock modules

Table 13. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Duni Lock exit frequency tolerance +4.47 — +5.97 %
toi_lock | Lock detector detection time — — 150 x 106 s 9
+1075(1/
fpII_ref)

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

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

3. 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.

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

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

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 \Y
Ibposc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
* 1 MHz — 200 — pA
e 4 MHz — 200 — HA
¢ 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
e 24 MHz — 1.2 — mA
e 32 MHz — 1.5 — mA

Table continues on the next page...
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Memories and memory interfaces

Table 19. NVM reliability specifications (continued)

Symbol | Description Min. Typ.1 Max. Unit Notes
Write endurance 4
Nnvmwree16 ¢ EEPROM backup to FlexRAM ratio = 16 35K 175K — writes
Nnvmwree128 * 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 1i0M 50 M — writes
nvmwreedk
* 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.

Data retention is based on Tj,,q = 55°C (temperature profile over the lifetime of the application).

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

4. 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. Minimum and typical values
assume all byte-writes to FlexRAM.

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

. EEPROM - 2 x EEESIZE , -
Writes_FlexRAM = x Write_efficiency x Nnvmeyed

EEESIZE

where

Writes_FlexRAM — minimum number of writes to each FlexRAM location
EEPROM — allocated FlexNVM based on DEPART; entered with Program
Partition command

EEESIZE — allocated FlexRAM based on DEPART; entered with Program Partition
command

Write_efficiency —
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Memories and memory interfaces
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Figure 8. Mini-FlexBus write timing diagram

6.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.
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12-bit DAC electrical characteristics

Ldazz
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Figure 13. Offset at half scale vs. temperature

6.6.4 Voltage reference electrical specifications

Table 27. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \"
Ta Temperature -40 105 °C
CL Output load capacitance 100 nF 1

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

reference.
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12-bit DAC electrical characteristics

Table 28. VREF full-range operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output with factory trim at 1.1965 1.2 1.2027 \Y
nominal Vppa and temperature=25C
Vout Voltage reference output with— factory trim 1.1584 — 1.2376 \Y
Vout Voltage reference output — user trim 1.198 — 1.202
Vstep Voltage reference trim step — 0.5 — mV
Vidritt Temperature drift (Vmax -Vmin across the full — — 80 mV
temperature range)
Ihg Bandgap only (MODE_LV = 00) current — — 80 A
I Tight-regulation buffer (MODE_LV =10) current — — 1.1 mA
AV, oap | Load regulation (MODE_LV = 10) mV 1
e current=+ 1.0 mA — 2 —
e current=-1.0mA — 5 —
Tstup Buffer startup time — — 100 ps
Vyarit Voltage drift (Vmax -Vmin across the full voltage — 2 — mV
range) (MODE_LV =10, REGEN = 1)

1. Load regulation voltage is the difference between the VREF_OUT voltage with no load vs. voltage with defined load

Table 29. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes

Ta Temperature 0 50 °C

Table 30. VREF limited-range operating behaviors

Symbol | Description Min. Max. Unit Notes

Vout Voltage reference output with factory trim 1.173 1.225 Vv

6.7 Timers

See General Switching Specifications.
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Communication interfaces

Table 33. SPI master mode timing (continued)

Num. Symbol | Description Min. Max. Unit Comment
6 tsu Data setup time (inputs) 21 — ns —
7 th Data hold time (inputs) 0 — ns —
8 ty Data valid (after SPSCK edge) — 25 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tri Rise time input — tgus - 25 ns —
te Fall time input

11 tro Rise time output — 25 ns —
tro Fall time output

35!
(OUTPUT) N Y
4—@—»4—@—» 19 —> 4—@ - @
(CS(F;SLEKO) ' ~®> /4\’—X R /
(OUTPUT— | 7 N / '

@

SPSCK___ || 9> |~ > =®

L i —— ‘ p'a
(CPOL = 1)
(OUTPUT) N A\ N \

MISO : >
(INPUT)— 1 MSB IN2 ) BIT6...1 LSB IN
|
MOSI \
(OUTPUT) >< MSBOUT? X BIT6...1 >< LSB OUT ><

1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 14. SPI master mode timing (CPHA=0)
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Human-machine interfaces (HMI)
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Figure 19. 12S/SAl timing — slave modes

6.9 Human-machine interfaces (HMI)

6.9.1 TSI electrical specifications
Table 37. TSI electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpprs) | Operating voltage 1.71 — 3.6 Vv
CeLE Target electrode capacitance range 1 20 500 pF 1
frRermax | Reference oscillator frequency — 55 14 MHz 2
feLemax | Electrode oscillator frequency — 0.5 4.0 MHz 3
CRrer Internal reference capacitor 0.5 1 1.2 pF
VpeLta | Oscillator delta voltage 100 600 760 mV 4
IRerF Reference osc.illator current source base current . 1133 15 A 3,5
* 1uA setting (REFCHRG=0)
¢ 32uA setting (REFCHRG=31) — 36 50
leLe Electrode osci!lator current source base current . 1133 15 A 3,6
* 1uA setting (EXTCHRG=0)
¢ 32uA setting (EXTCHRG=31) — 36 50
Pres5 Electrode capacitance measurement precision — 8.3333 38400 % 7
Pres20 | Electrode capacitance measurement precision — 8.3333 38400 % 8
Pres100 | Electrode capacitance measurement precision — 8.3333 38400 % 9
MaxSens | Maximum sensitivity 0.003 12.5 — fF/count 10
Res Resolution — — 16 bits
Tcon2o | Response time @ 20 pF 8 15 25 us 11
Table continues on the next page...
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Pinout

64- | 48- | 44- | 32- | Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort

pin | pin | pin | pin

22 | 18| 16 | 13 | USBO_DP | USBO_DP

23| 19| 17| 14 | VSS VSS

241 20| 18 | — | VDD VDD

25| 21| 19 | 15 | ADCO_SE8/ | ADCO_SE8/ | PTA6 LPTMR_AL | FTM_FLT1 | FBa_D7 FBa_AD17
TSI0_CHO | TSI0_CHO Lk

26 | — | — | — | ADCO_SEY | ADCO_SEY/ | PTD2 FTMO_QD_ | RGPIO10 | FTMO0_CHO
TSI0_CH1 | TSI0O_CH1 PHA

27 | 22 | 20 | — | ADCO_SE1 | ADCO_SE1 | PTD3 FTM0_QD_ | RGPIO11 | FTMO_CH1 | FBa_D6 FBa_ADO
0/TSI0_CH2 | 0/TSI0_CH2 PHB

28| — | — | — |ADCO_SE1 | ADCO_SE1 | PTD4 RGPIO12 FBa_D7
1/TSI0_CH3 | 1/TSI0_CH3

29| — | — | — |ADCO_SE1 | ADCO_SE1 | PTD5 RGPIO13 FBa_D6
2/TSI0_CH4 | 2/TSI0_CH4

30| 23| 21 | 16 | ADCO_SE1 | ADCO_SE1 | PTA7 UARTO_TX FTMO0_QD_ FBa_D5
3/TSI0_CH5 | 3/TSI0_CH5 PHA

31| 24| 22 | — | ADCO_SE1 | ADCO_SE1 | PTD6 UARTO_RX | RGPIO14 FBa_D4
4/TSI0_CH6 | 4/TSI0_CH6

2| —| — | — |ADCO_SE1 | ADCO_SE1 | PTD7 UARTO_CT | 12C3_SCL | RGPIO15 FBa_D3
5/TSI0_CH7 | 5/TSI0_CH7 Sb

B —| — | — |TSI0_CH8 | TSIO_CH8 | PTEO UARTO_RT | 12C3_SDA FBa_D2

Sb

% | — | — | — [TSIO_.CH9 | TSI0_CH9 | PTE1 SPI0_SS FTM_FLTO FBa_D1

B | 25| 23 | 17 | IRY Disabled PTBO [2C0_SCL IRQY EZP_CS b
EZP_MS_b EZP_MS_b

36 | 26 | 24 | 18 | TSIO_CH10 | TSI0_CH10 | PTB1 SPI0_SCLK | 12C0_SDA | FTM_FLT2 | LPTMR_AL | FTM0_QD_ | FB_CLKOU

T2 PHB T

31 — | — | — |TSI0_CH11 | TSIO_CH11 | PTE2 [2C3_SCL FBa_D0

38| —| — | — |ADCO_SE1 | ADCO_SE1 | PTE3 SPI0_MOSI | 12C3_SDA FBa_OE_b
6/ 6/
TSI0_CH12 | TSI0_CH12

39| 27| 25| 19 | ADCO_SE1 | ADCO_SE1 | PTB2 SPI0_MISO FBa_CS0_b
7/ 7/
TSI0_CH13 | TSI0_CH13

40 | 28 | 26 | 20 | ADCO_SE1 | ADCO_SE1 | PTB3 SPI0_MOSI FBa_CS1_b | FBa_ALE
8/ 8/
TSI0_CH14 | TSI0_CH14

41 29| — | — |ADCO_SE1 | ADCO_SE1 | PTE4 UARTO_RT | LPTMR_AL | SPI1_SS FBa_AD1
9 9 Sb T3
TSI0_CH15 | TSI0_CH15

421 3 | — | — |ADCO_SE2 | ADCO_SE2 | PTE5 UARTO_CT | 12C1_SCL | SPI1_SCLK FBa_AD2
0 0 Sb

43 | — | — | — | ADCO_SE2 | ADCO_SE2 | PTE6 UARTO_RX | 12C1_SDA | SPI1_MISO FBa_AD3
1 1

441 31| 27 | — | ADCO_SE2 | ADCO_SE2 | PTE7 UARTO_TX | PDBO_EXT | SPI1_MOSI | FBa_RW_b | FBa_AD4
2 2 RG

45 | 32| 28 | 21 | BKGDMS | Disabled PTB4 BKGD/MS

46 | 33 | 29 | 22 | XTAL2 XTAL2 PTB5
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Pinout
64- | 48- | 44- | 32- Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
pin | pin | pin | pin
47 | 34 | 30 | 23 | EXTAL2 EXTAL2 PTB6
48 | 35 | 31 | 24 [ VDD VDD
49 | 36 | 2| 25 |VSS VSS
50 | 37 | 33 | 26 | EXTAL1 EXTAL1 PTB7 [2C1_SDA | TMR_CLKI
N1
51 | 38 | 34 | 27 | XTAL XTAL1 PTCO [2C1_SCL | TMR_CLKI | RGPIOO
NO
52 | 39 | 35 | 28 | RESET b | Disabled PTC1 RESET b
58 | — | — | — | CMPO_INO | CMPO_INO | PTFO SPI0_SS FBa_AD5
54 | — [ — | — | Disabled Disabled PTF1 SPI0_SCLK CMPQ_OUT | FBa_AD6
5 | — | — | — | CMPO_INT | CMPO_IN1 | PTF2 SPI0_MISO FBa_AD7
56 | 40 | 36 | — | CMPO_IN2 | CMPO_IN2 | PTF3 SPI0_MOSI RGPIO1 FBa_AD8 | 1250_TXD
57 | 41 | 37 | 29 | CMPO_IN3 | CMPO_IN3 | PTC2 UART1_RT | SPI1_SS RGPIO2 FBa_AD18 | [2S0_TX_F
Sb S
58 | 42 | 38 | — | Disabled Disabled PTF4 UART1_CT | SPI1_SCLK FBa_D3 FBa_AD19 | 1250_TX_B
Sb CLK
59 | 43 | 39 | — | Disabled Disabled PTF5 UART1_RX | SPI1_MISO FBa_D2 FBa_RW_b | 12S0_RXD
60 | 44 | 40 | — | Disabled Disabled PTF6 UART1_TX | SPI1_MOSI FBa_D1 FBa_AD9 | 1250_RX_F
S
61 | 45 | 41 | — | Disabled Disabled PTF7 UARTO_RT SPI0_SS FBa_D0 FBa_AD10 | I2S0_RX_B
S b CLK
62 | 46 | 42 | 30 | Disabled Disabled PTC3 UARTO_CT | RGPIO3 SPI0_SCLK | CLKOUT USB_CLKIN | 1250_MCLK
Sb /
[250_CLKIN
63 | 47 | 43 | 31 | Disabled Disabled PTC4 UARTO_RX | RGPIO4 SPI0_MISO | PDBO_EXT | USB_SOF_
RG PULSE
64 | 48 | 44 | 32 | Disabled Disabled PTC5 UARTO_TX | RGPIO5 SPI0_MOSI | CMT_IRO

8.2 Pinout diagrams

The following diagrams show pinouts for the 64-pin, 48-pin, 44-pin, and 32-pin

packages. These diagrams are representations for ease of reference. See the package

drawings for mechanical details.

For each pin, the diagrams show the default function or (when disabled is the default) the
ALTI signal for a GPIO function. However, many signals may be multiplexed onto a
single pin.
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Table 38. Module signals by GPIO port and pin (continued)

Pinout

64-pin 48-pin 44-pin 32-pin Port Module signal(s)
63 47 43 31 PTC4 LLWU_P15
RGPIO

51 38 34 27 PTCO RGPIO0
56 40 36 PTF3 RGPIO1
57 41 37 29 PTC2 RGPIO2
62 46 42 30 PTC3 RGPIO3
63 47 43 31 PTC4 RGPIO4
64 48 44 32 PTC5 RGPIO5

3 PTC6 RGPIO6

4 PTC7 RGPIO7

5 1 PTDO RGPIO8

6 2 PTD1 RGPIO9
26 PTD2 RGPIO10
27 22 20 PTD3 RGPIO11
28 PTD4 RGPIO12
29 PTD5 RGPIO13
31 24 22 PTD6 RGPIO14
32 PTD7 RGPIO15

LPTMR
25 21 19 15 PTA6 LPTMR_ALT1
36 26 24 18 PTB1 LPTMR_ALT2
41 29 PTE4 LPTMR_ALT3
LPTMR-TOD
50 37 33 26 PTB7 EXTALA
47 34 30 23 PTB6 EXTAL2
25 21 19 15 PTAG6 LPTMR_ALT1
36 26 24 18 PTB1 LPTMR_ALT2
41 29 PTE4 LPTMR_ALT3
51 38 34 27 PTCO XTALA
46 33 29 22 PTB5 XTAL2
PTA

7 3 1 1 PTAO PTAO

8 4 2 2 PTA1 PTA1

9 5 3 3 PTA2 PTA2

10 6 4 4 PTA3 PTA3
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Table 38. Module signals by GPIO port and pin (continued)

Pinout

64-pin 48-pin 44-pin 32-pin Port Module signal(s)
11 7 5 5 PTA4 12S0_TX_FS
57 41 37 29 PTC2 12S0_TX_FS
12 8 6 6 PTA5 12S0_TXD
56 40 36 PTF3 12S0_TXD
TSIO
25 21 19 15 PTA6 TSI0_CHO
26 PTD2 TSIO_CH1
27 22 20 PTD3 TSI0_CH2
28 PTD4 TSIO_CH3
29 PTD5 TSIO_CH4
30 23 21 16 PTA7 TSIO_CH5
31 24 22 PTD6 TSIO_CH6
32 PTD7 TSIO_CH7
33 PTEO TSIO_CH8
34 PTE1 TSIO_CH9
36 26 24 18 PTB1 TSIO_CH10
37 PTE2 TSIO_CH11
38 PTE3 TSI0O_CH12
39 27 25 19 PTB2 TSI0O_CH13
40 28 26 20 PTB3 TSI0O_CH14
41 29 PTE4 TSIO_CH15
PDBO
44 31 27 PTE7 PDBO_EXTRG
63 47 43 31 PTC4 PDBO_EXTRG
FTMO
34 PTE1 FTM_FLTO
25 21 19 15 PTAG6 FTM_FLTH
36 26 24 18 PTB1 FTM_FLT2/
FTMO_QD_PHB
26 PTD2 FTMO_CHO0/
FTMO_QD_PHA
27 22 20 PTD3 FTMO_CH1/
FTMO_QD_PHB
30 23 21 16 PTA7 FTMO_QD_PHA
51 38 34 27 PTCO TMR_CLKINO
50 37 33 26 PTB7 TMR_CLKINT
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Pinout
Table 38. Module signals by GPIO port and pin (continued)
64-pin | 48-pin | 44-pin | 32-pin | Port | Module signal(s)
FTMA1
34 PTE1 FTM_FLTO
25 21 19 15 PTA6 FTM_FLT1
36 26 24 18 PTB1 FTM_FLT2
7 3 1 1 PTAO FTM1_CHO
8 4 2 2 PTA1 FTM1_CH1
9 5 3 3 PTA2 FTM1_CH2
10 6 4 4 PTA3 FTM1_CH3
1 7 5 5 PTA4 FTM1_CH4
12 8 6 6 PTA5 FTM1_CH5
51 38 34 27 PTCO TMR_CLKINO
50 37 33 26 PTB7 TMR_CLKIN1
MTIM
51 38 34 27 PTCO TMR_CLKINO
50 37 33 26 PTB7 TMR_CLKIN1
Mini-FlexBus

36 26 24 18 PTB1 FB_CLKOUT
27 22 20 PTD3 FBa_ADO
41 29 PTE4 FBa_AD1
42 30 PTE5 FBa_AD2
43 PTE6 FBa_AD3
44 31 27 PTE7 FBa_AD4
53 PTFO FBa_AD5
54 PTF1 FBa_AD6
55 PTF2 FBa_AD7
56 40 36 PTF3 FBa_AD8
60 44 40 PTF6 FBa_AD9
61 45 41 PTF7 FBa_AD10
3 PTC6 FBa_AD11
4 PTC7 FBa_AD12
5 1 PTDO FBa_AD13
6 2 PTD1 FBa_AD14
7 3 1 1 PTAO FBa_AD15
8 4 2 2 PTA1 FBa_AD16
25 21 19 15 PTA6 FBa_AD17
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Pinout
Table 38. Module signals by GPIO port and pin (continued)
64-pin 48-pin 44-pin 32-pin Port Module signal(s)
43 PTE6 I2C1_SDA
50 37 33 26 PTB7 I2C1_SDA
12C2 and 12C3
7 3 1 1 PTAO l2C2_SCL
1 7 5 5 PTA4 l2C2_SCL
8 4 2 2 PTA1 I2C2_SDA
12 8 6 6 PTA5 I2C2_SDA
32 PTD7 12C3_SCL
37 PTE2 12C3_SCL
33 PTEO I2C3_SDA
38 PTE3 I2C3_SDA
SPI0

39 27 25 19 PTB2 SPI0_MISO
55 PTF2 SPI0_MISO
63 47 43 31 PTC4 SPI0_MISO
38 PTE3 SPI0_MOSI
40 28 26 20 PTB3 SPI0_MOSI
56 40 36 PTF3 SPI0_MOSI
64 48 44 32 PTC5 SPI0_MOSI
36 26 24 18 PTB1 SPI0_SCLK
54 PTF1 SPI0_SCLK
62 46 42 30 PTC3 SPI0_SCLK
7 3 1 1 PTAO SPI0_SS

34 PTE1 SPI0_SS

53 PTFO SPI0_SS

61 45 41 PTF7 SPI0_SS

SPI1

4 PTC7 SPI1_MISO
1 7 5 5 PTA4 SPI1_MISO
43 PTE6 SPI1_MISO
59 43 39 PTF5 SPI1_MISO
3 PTC6 SPI1_MOSI
12 8 6 6 PTA5 SPI1_MOSI
44 31 27 PTE7 SPI1_MOSI
60 44 40 PTF6 SPI1_MOSI
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Table 38. Module signals by GPIO port and pin (continued)

Pinout

64-pin 48-pin 44-pin 32-pin Port Module signal(s)

5 1 PTDO SPI1_SCLK
10 6 4 4 PTA3 SPI1_SCLK
42 30 PTES SPI1_SCLK
58 42 38 PTF4 SPI1_SCLK

6 2 PTD1 SPI1_SS

9 5 3 3 PTA2 SPI1_SS
41 29 PTE4 SPI1_SS
57 41 37 29 PTC2 SPI1_SS

UARTO
5 1 PTDO UARTO_CTS_b
32 PTD7 UARTO_CTS_b
42 30 PTE5 UARTO_CTS_b
62 46 42 30 PTC3 UARTO_CTS_b
6 2 PTD1 UARTO_RTS_b
33 PTEO UARTO_RTS_b
41 29 PTE4 UARTO_RTS_b
61 45 41 PTF7 UARTO_RTS_b
4 PTC7 UARTO_RX
31 24 22 PTD6 UARTO_RX
43 PTE6 UARTO_RX
63 47 43 31 PTC4 UARTO_RX
3 PTC6 UARTO_TX
30 23 21 16 PTA7 UARTO_TX
44 31 27 PTE7 UARTO_TX
64 48 44 32 PTC5 UARTO_TX
UART1

11 7 5 5 PTA4 UART1_CTS_b
58 42 38 PTF4 UART1_CTS_b
12 8 6 6 PTA5 UART1_RTS_b
57 41 37 29 PTC2 UART1_RTS_b
10 6 4 4 PTA3 UART1_RX
59 43 39 PTF5 UART1_RX

9 5 3 3 PTA2 UART1_TX
60 44 40 PTF6 UART1_TX
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