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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.
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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

5.2.2 LVD and POR operating requirements
Table 2. LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoRr Falling VDD POR detect voltage 0.8 1.1 15 \'%
VLvDH Falling low-voltage detect threshold — high 2.48 2.56 2.64 \'
range (LVDV=01)
Low-voltage warning thresholds — high range 1
VivwiH * Level 1 falling (LVWV=00) 2.62 2.70 2.78 \Y
VivweH ¢ Level 2 falling (LVWV=01) 2.72 2.80 2.88 \Y
VivwaH ¢ Level 3 falling (LVWV=10) 2.82 2.90 2.98 \Y
v * Level 4 falling (LVWV=11) 2.92 3.00 3.08 \"
LVW4H
ViysH Low-voltage inhibit reset/recover hysteresis — — +80 — mV
high range
VivboL Falling low-voltage detect threshold — low range 1.54 1.60 1.66 \'%
(LVDV=00)
Low-voltage warning thresholds — low range 1
Vivwi * Level 1 falling (LVWV=00) 1.74 1.80 1.86 \Y
Vivwal ¢ Level 2 falling (LVWV=01) 1.84 1.90 1.96 \
VivwaL * Level 3 falling (LVWV=10) 1.94 2.00 2.06 \Y
v * Level 4 falling (LVWV=11) 2.04 2.10 2.16 \Y
LVW4L
VhysL Low-voltage inhibit reset/recover hysteresis — — +60 — mV
low range
Vgg Bandgap voltage reference 0.97 1.00 1.03 \
tLpo Internal low power oscillator period 900 1000 1100 us
factory trimmed

1. Rising thresholds are falling threshold + hysteresis voltage
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Thermal specifications

The following general purpose specifications apply to all signals configured for RGPIO,

FTM, and UART. The conditions are 25 pf load, Vpp = 3.6 V to 1.71 V, and full

temperature range. The GPIO are set for high drive, no slew rate control, and no input
filter, digital or analog, unless otherwise specified.

Table 10. RGPIO General Control Timing

Symbol Description Min. Max. Unit
R1 CPUCLK from CLK_OUT pin high to GPIO output valid — 16 ns
R2 CPUCLK from CLK_OUT pin high to GPIO output invalid 1 — ns
(output hold)
R3 GPIO input valid to bus clock high 17 — ns
R4 CPUCLK from CLK_OUT pin high to GPIO input invalid — 2 ns
Bus clock /—\_/I/—\_/—\_/—
o -
R3 1 R4
Figure 4. RGPIO timing diagram
5.4 Thermal specifications
5.4.1 Thermal operating requirements
Table 11. Thermal operating requirements
Symbol Description Min. Max. Unit
Ty Die junction temperature —40 115 °C
Ta Ambient temperature -40 105 °C
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Clock modules

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 15. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 Vv
loposc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
* 1 MHz — 200 — pA
e 4 MHz — 200 — A
¢ 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
* 1 MHz — 300 — pA
e 4 MHz — 400 — HA
* 8 MHz (RANGE=01) — 500 — pA
* 16 MHz — 25 — mA
e 24 MHz — 3 — mA
* 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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Clock modules

Table 15. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Rr Feedback resistor — low-frequency, low-power — — — MQ 2,4
mode (HGO=0)
Feedback resistor — low-frequency, high-gain — 10 — MQ
mode (HGO=1)
Feedback resistor — high-frequency, low-power — — — MQ
mode (HGO=0)
Feedback resistor — high-frequency, high-gain — 1 — MQ
mode (HGO=1)
Rs Series resistor — low-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — low-frequency, high-gain mode — 200 — kQ
(HGO=1)
Series resistor — high-frequency, low-power — — — kQ

mode (HGO=0)

Series resistor — high-frequency, high-gain
mode (HGO=1)

¢ 1 MHz resonator

— 6.6 — kQ
e 2 MHz resonator . 33 . KO
* 4 MHz resonator . 0 . kQ
* 8 MHz resonator - 0 - KO
* 16 MHz resonator . 0 . KO
* 20 MHz resonator . 0 . kQ
¢ 32 MHz resonator - 0 - KO
vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — low-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vop — \'%
mode) — low-frequency, high-gain mode
(HGO=1)
Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \'%
mode) — high-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y
mode) — high-frequency, high-gain mode
(HGO=1)

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation

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

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

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

aprwb =

MCF51QM128 Data Sheet, Rev. 6, 01/2012.

26 Freescale Semiconductor, Inc.




4

Memories and memory interfaces
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

e 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 —
e (.25 for 8-bit writes to FlexRAM
e 0.50 for 16-bit or 32-bit writes to FlexRAM
® Npymeyed — data flash cycling endurance
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Memories and memory interfaces

Table 21. EzPort switching specifications (continued)

Num Description Min. Max. Unit
EP6 EZP_CK high to EZP_D input invalid (hold) 0.0 — ns
EP7 EZP_CK low to EZP_Q output valid (setup) — 25 ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0.0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns
EZP_CK A YA VA N N
EP3 EP4 i EP2
EZP_Cs i\ E / EPY \—
i . r
EZP_Q (output) S C
EP5 EP6
>

EZP_D (input)

Figure 6. EzPort Timing Diagram

6.4.3 Mini-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 Mini-Flexbus output clock (FB_CLK). All other timing relationships

can be derived from these values.

Table 22. Flexbus switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \Y
Frequency of operation — 25 MHz
FB1 Clock period 40 — ns
Table continues on the next page...
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Memories and memory interfaces

Table 22. Flexbus switching specifications
(continued)

Num Description Min. Max. Unit Notes
FB2 Address, data, and control output valid — 20 ns 1
FB3 Address, data, and control output hold 1 — ns 1
FB4 Data and FB_TA input setup 20 — ns 2
FB5 Data and FB_TA input hold 10 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_CSn, FB_OE, FB_R/W, and FB_TS.
2. Specification is valid for all FB_AD[31:0].

Note

The following diagrams refer to signal names that may not be
included on your particular device. Ignore these extraneous
signals.

Also, ignore the AA=0 portions of the diagrams because this
setting is not supported in the Mini-FlexBus.
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Memories and memory interfaces

FB1
—
FB_CLK L+ [+ L _f FB3| |
| T o
FB_A[Y] X Address T XX
¢ FB FB :
2 4H :
FB_DIX] DX e —
FB_RW / \
FB_TS \ / \\
FB_ALE / \ /
AA=1
FB_CSn \ Y=
FB_OEn \ / /
, FB4™,
FB_BEn N L/ /
i ¢ > FB5
\ AA=t '
FB_TA % AA=O »
FB_TSIZ[1:0] X TSIZ X

Figure 7. Mini-FlexBus read timing diagram
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Memories and memory interfaces

—

ok FL Pl Fl g L
:"’. FB2 !

FB_A[Y] :>:< Address

FB_RW \

FB_TS \ /

L |
FB3
XX
FB_D[X] :X Address X Data >_.<
/
\
/

FB_ALE / \

FB_CSn \ [ om0/
FB_OEn
FB_BEn N /
i FB5
Vo AA=t :
FB_TA % AA=O »
FB_TSIZ[1:0] X TSIZ X

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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A ————
Analog

Table 23. 16-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes

Crate ADC conversion | < 13 bit modes 5

rate No ADC hardware 20.000 — 818.330 | Ksps
averaging

Continuous
conversions enabled,
subsequent conversion
time

Crate ADC conversion | 16 bit modes 5

rate No ADC hardware 37.037 — 461.467 Ksps
averaging

Continuous
conversions enabled,
subsequent conversion
time

1. Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 1.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

2. DC potential difference.

3. This resistance is external to MCU. The analog source resistance should be kept as low as possible in order to achieve the

best results. The results in this datasheet were derived from a system which has <8 Q analog source resistance. The Rag/

Cas time constant should be kept to <1ns.

To use the maximum ADC conversion clock frequency, the ADHSC bit should be set and the ADLPC bit should be clear.

5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool: http://cache.freescale.com/
files/soft_dev_tools/software/app_software/converters/ADC_CALCULATOR_CNV.zip?fpsp=1

»

SIMPLIFIED
INPUT PIN EQUIVALENT
Tpag |~ >  SIMPLIFIED
Zs | leakage | : CHAl\g\llgé Sll_ErLECT
é —
| o g o
Ras | | protection | | | Fj\A/Dl\N/\/_O/ |
[ Viow : by | :
o |
C | | |
VAS AS | | I |
| | | I —> |
' [
— = | — | = | | |
<7 piaieg ! I Ruow I
|E Ao~ 0 |
INPUT PIN |
| Ruow I
|E Mo ot
INPUT PIN | |
| Raow [
|X; | W’_O/O—q—h

INPUT PIN —— Caon

Figure 9. ADC input impedance equivalency diagram
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Analog

6.6.2 CMP and 6-bit DAC electrical specifications

Table 25. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vop Supply voltage 1.71 — 3.6 \Y
IbbHS Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaIN Analog input voltage Vgs—0.3 — Vpp \Y
Vaio Analog input offset voltage — — 20 mV

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

Vempon | Output high Vpp — 0.5 — — \

Vewmpol Output low — — 0.5 \Y
tbHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns

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

1. Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp-0.6V.

2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to DACEN,

VRSEL, PSEL, MSEL, VOSEL) and the comparator output settling to a stable level.

3. 1LSB = Vigference/64
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12-bit DAC electrical characteristics

6.6.3.2 12-bit DAC operating behaviors
Table 27. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ippa_pacL | Supply current — low-power mode — — 450 A
P
Ipba_pac | Supply current — high-speed mode — — 1000 A
HP
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 us 1
low-power mode
toacup | Full-scale settling time (0x080 to OxF7F) — — 15 30 ps 1
high-power mode
tcepacLp | Code-to-code settling time (OxBF8 to — 0.7 1 ps 1
0xC08) — low-power mode and high-speed
mode
Vdacoutt | DAC output voltage range low — high- — — 100 mV
speed mode, no load, DAC set to 0x000
Vgacouth | DAC output voltage range high — high- VpacRr — VpacR mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL Differential non-linearity error — Vpacr > 2 — — +1 LSB 3
\Y
DNL Differential non-linearity error — Vpacgr = — — +1 LSB 4
VREF_OUT
VorrseT | Offset error — +0.4 +0.8 %FSR 5
Eg Gain error — +0.1 +0.6 %FSR 5
PSRR | Power supply rejection ratio, Vppa >=2.4V 60 90 dB
Tco Temperature coefficient offset voltage — 3.7 — pVv/C 6
Tee Temperature coefficient gain error — 0.000421 — %FSR/C
Rop Output resistance load = 3 kQ — — 250 Q
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
* Low power (SPp) 0.05 0.12 —
CT Channel to channel cross talk — — -80 dB
BW 3dB bandwidth kHz
¢ High power (SPyp) 550 — —
* Low power (SPp) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0+100mV to Vpacg—100 mV
3. The DNL is measured for 0+100 mV to Vpacr—100 mV
4. The DNL is measured for 0+100mV to Vpacr—100 mV with Vppa > 2.4V
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12-bit DAC electrical characteristics

5. Calculated by a best fit curve from Vgg+100 mV to Vpacg—100 mV
6. VDDA = 3.0V, reference select set for VDDA (DACx_CO:DACRFS = 1), high power mode(DACx_CO:LPEN = 0), DAC set
to 0x800, Temp range from -40C to 105C

D12 INL [LSE]

-2

-5

-B

1000 1500 2000 2500 3000
Digital Code

3500 4000

Figure 14. Typical INL error vs. digital code
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Pinout

8 Pinout

8.1 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 Mux Control module is
responsible for selecting which ALT functionality is available on each pin.

NOTE
* On PTBO, EZP_MS_b is active only during reset. Refer to
the detailed boot description.
* PTCI1 is open drain.

64- | 48- | 44- | 32- | Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
pin | pin | pin | pin
1 — | — | — |VDD VDD
2 | — | —| — |VSS VSS
3 | — | — | — | Disabled Disabled PTC6 UARTO_TX | 12C0_SCL | RGPIO6 SPI1_MOSI | FBa_AD11
4 | — | — | — |Disabled Disabled PTC7 UARTO_RX | 12C0_SDA | RGPIO7 SPI1_MISO | FBa_AD12
5 1 — | — | Disabled Disabled PTDO UARTO_CT | 12C1_SDA | RGPIO8 SPI1_SCLK | FBa_AD13
Sb
6 2 | — | — | Disabled Disabled PTD1 UARTO_RT | 12C1_SCL | RGPIO9 SPI1_SS | FBa_AD14
Sb
7 3 1 1| Disabled Disabled PTAO [2C2_SCL | FTM1_CHO | SPI0_SS | FBa_AD15
8 4 2 2 | Disabled Disabled PTA1 [2C2_SDA | FTM1_CH1 FBa_AD16
9 5 3 3 | Disabled Disabled PTA2 UART1_TX FTM1_CH2 | SPI1_SS
10 6 4 4 | Disabled Disabled PTA3 UART1_RX FTM1_CH3 | SPI1_SCLK EZP_CLK
1 7 5 5 | ADCO_DP1/ | ADCO_DP1/ | PTA4 UART1_CT | 12C2_SCL | FTM1_CH4 | SPI1_MISO EZP_DI
ADCO_SE2 | ADCO_SE2 Sb
21 8 6 6 | ADCO_DM1/| ADCO_DM1/| PTA5 UART1_RT | 12C2_SDA | FTM1_CH5 | SPI1_MOSI | CLKOUT EZP_DO
ADCO_SE3 | ADCO_SE3 Sb
131 9 7 7 | VDDA VDDA
14| 10| 8 | — |VREFH VREFH
5] 1 9 | — | VREF_OUT | VREF_OUT
16 | 12 | 10 | — | VREFL VREFL
171 13 1 8 | VSSA VSSA
18 | 14 | 12 | 9 | DAC0_OUT | DACO_OUT
19 | 15 | 13 | 10 | ADCO_DPO/ | ADCO_DPO/
ADCO_SEO | ADCO_SEO0
20 | 16 | 14 | 11 | ADCO_DM0/| ADCO_DMo/
ADCO_SE1 | ADCO_SE1
21| 17| 15| 12 | VREGIN VREGIN
22 | 18| 16 | 13 | VOUT33 VOUT33
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Pinout

2 2 9 -
S
PToo [ |4 3 | |vss
po1 [ |2 35 | ] voD
PTao [ | 34 [ ] extaL2
PTA1 [ |4 33 || xTAL2
PTa2 [ |s 32 | ] BrGD/MS
PTA3 |6 31 [ ] Abco_sEz2
ADCO_DP1/ADCO_SE2 [ |7 30 |_] Abco_sE20
ADCO_DM1/ADCO_SE3 [__|8 29 | ] ADCo_SE19/TSI0_CH15
vopA [ |e 28 | ] ADCO_SE18/TSI0_CH14
vrRerd [ 1o 27 |_] ADCO_SE17/TSl0_CH13
VREF_ouT [ |11 26 | | Tslo_cH10
VREFL [ |12 25 || IRQ/EZP_MS b

vss [ 19
vop [ 20
[ ]2
[]2
[]2s
[]2s

ADCO_SE13/TSI0_CH5

vssa [ ] 13
[ ]

[l RE

[ ]1s
VREGIN [_| 17

DACO_OUT
voutss [ 18

ADCO_SES8/TSI0_CHO

ADCO_DP0/ADCO_SEO
ADCO_DMO0/ADCO_SE1
ADCO_SE10/TSI0_CH2
ADCO_SE14/TSI0_CH6

Figure 21. 48-pin LQFP
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Pinout
Table 35. Module signals by GPIO port and pin (continued)
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 RGPIOO
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 EXTAL1
47 34 30 23 PTB6 EXTAL2
25 21 19 15 PTA6 LPTMR_ALT1
36 26 24 18 PTB1 LPTMR_ALT2
41 29 PTE4 LPTMR_ALT3
51 38 34 27 PTCO XTAL1
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

Table continues on the next page...
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Pinout
Table 35. Module signals by GPIO port and pin (continued)
64-pin 48-pin 44-pin 32-pin Port Module signal(s)

39 27 25 19 PTB2 PTE3

41 29 PTE4 PTE4

42 30 PTE5 PTE5

43 PTE6 PTE6

44 31 27 PTE7 PTE7

PTF

53 PTFO PTFO

54 PTF1 PTF1

55 PTF2 PTF2

56 40 36 PTF3 PTF3

58 42 38 PTF4 PTF4

59 43 39 PTF5 PTF5

60 44 40 PTF6 PTF6

61 45 41 PTF7 PTF7

5V VREG
22 18 16 13 VOUT33
21 17 15 12 VREGIN
ADCO

19 15 13 10 ADCO_DPO/
ADCO_SEO

20 16 14 11 ADCO_DMO0/
ADCO_SE1

11 7 5 5 PTA4 ADCO_DP1/
ADCO_SE2

12 8 6 6 PTA5 ADCO_DM1/
ADCO_SE3

25 21 19 15 PTA6 ADCO_SE8

26 PTD2 ADCO_SE9

27 22 20 PTD3 ADCO_SE10

28 PTD4 ADCO_SE11

29 PTD5 ADCO_SE12

30 23 21 16 PTA7 ADCO_SE13

31 24 22 PTD6 ADCO_SE14

32 PTD7 ADCO_SE15

38 PTE3 ADCO_SE16

39 27 25 19 PTB2 ADCO_SE17

Table continues on the next page...
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