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Terminology and guidelines

3.2.1 Example

This is an example of an operating behavior:

Symbol Description Min. Max. Unit
0 130 pA

—_

Iwp Digital I/O weak pullup/
pulldown current

3.3 Definition: Attribute

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

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

3.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit

Vpp 1.0 V core supply -0.3 1.2 \
voltage

MCF51JF128, Rev. 7, 03/2015

Freescale Semiconductor, Inc. 5
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nounswitching electrical specifications

Table 3. Voltage and current operating behaviors (continued)

Symbol | Description Min. Max. Unit Notes
loz Hi-Z (off-state) leakage current (per pin) — 1 A
loz Total Hi-Z (off-state) leakage current (all input pins) — 4 A
Rpy Internal pullup resistors 22 50 kQ
Rpp Internal pulldown resistors 22 50 kQ

—

Tested by ganged leakage method
2. Measured at Vinput = Vgg
3. Measured at Vinput = Vpp

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 = 50 MHz
* Bus clock (and flash and Mini-FlexBus clocks) = 25 MHz

Table 4. Power mode transition operating behaviors

Symbol | Description Min. Max. Unit Notes
tror After a POR event, amount of time from the point Vpp — 300 1.71 us 1
reaches 1.71 V to execution of the first instruction V/(Vpp slew
across the operating temperature range of the chip. rate)

* 1.71 V/(Vpp slew rate) < 300 ps
e 1.71 V/(Vpp slew rate) > 300 ps

* VLLS1 > RUN _ 132 us 1,2
* VLLS2 > RUN _ 92 us 1,2
* VLLS3 > RUN _ 92 us 1,2
* LLS > RUN _ 25 us 2
* VLPS - RUN _ 55 us 2
+ STOP — RUN _ 55 us 2

—_

Normal boot (FTFL_FOPT[LPBOOT] is 1)

2. The wakeup time includes the execution time for a small amount of firmware used to produce a GPIO clear event. Wakeup
time is measured from the falling edge of the external wakeup event to the falling edge of a GPIO clear performed by
software.

MCF51JF128, Rev. 7, 03/2015
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Nonswitching electrical specifications

5.2.5 Power consumption operating behaviors
Table 5. Power consumption operating behaviors

Symbol Description Min. Typ. Max. Unit Notes
Ibpa Analog supply current — — See note mA 1
Ibb_RUN Run mode current — all peripheral clocks . 13 . mA 2
disabled, code executing from RAM
.« @18V — 13 16 mA
e @30V
Ipp_RUN Run mode current — all peripheral clocks . 14.3 . mA 2
disabled, code executing from flash memory with ’
page buffering disabled — 14.5 17.9 mA
e @18V
e @30V
Ibb_RUN Run mode current — all peripheral clocks . 3
enabled, code executing from RAM, exercising 20 235 mA
flash memory — 20 25 mA
e @18V
e @30V
Ipp_waIT Wait mode current at 3.0 V — all peripheral — 5.8 6.8 mA 4
clocks disabled
Ibp_sToP Stop mode current at 3.0 V .
. @ —40 10 25 °C 0.34 0.41 mA
. @105°C — 0.90 1.8 mA
Ippb_vLPR Very low-power run mode current at 3.0 V — all — 0.63 1.32 mA 5
peripheral clocks disabled
Ipp_vLPR Very low-power run mode current at 3.0 V — all — 0.78 1.46 mA 6
peripheral clocks enabled
Ipp_vipw Very low-power wait mode current at 3.0 V — 0.15 0.62 mA
Ipb_vips Very low-power stop mode current at 3.0 V . 19 45 pA
e @-40t025°C
. @105°C — 145 312
Ibp_LLs Low leakage stop mode current at 3.0 V . 3.0 48 uA 8,9,10
* @-401025°C — 53.3 157 uA
s @105°C
Ipp_viLss Very low-leakage stop mode 3 current at 3.0 V . 18 3.3 uA 8,9,10
* @-401025°C — 39.2 115 uA
e @105°C
Ipp_viLs? Very low-leakage stop mode 2 current at 3.0 V . 16 28 uA 8,9
— 22.2 65 pA
Table continues on the next page...
MCF51JF128, Rev. 7, 03/2015
Freescale Semiconductor, Inc. 13
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nounswitching electrical specifications

1. When the Mini-FlexBus is enabled, its clock frequency is always the same as the bus clock frequency.
2. A maximum frequency of 25 MHz for the LPTMR in VLPR mode is possible when the LPTMR is configured for pulse
counting mode and is driven externally via the LPTMR_ALT1, LPTMR_ALT2, or LPTMR_ALTS3 pin.

5.3.1 General Switching Specifications

These general purpose specifications apply to all signals configured for EGPIO, MTIM,

CMT, PDB, IRQ, and IC signals. The conditions are 50 pf load, Vpp=1.71 Vto 3.6 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 9. EGPIO General Control Timing

Symbol Description Min. Max. Unit
G1 Bus clock from CLK_OUT pin high to GPIO output valid — 32 ns
G2 Bus clock from CLK_OUT pin high to GPIO output invalid 1 — ns
(output hold)
G3 GPIO input valid to bus clock high 28 — ns
G4 Bus clock from CLK_OUT pin high to GPIO input invalid — 4 ns
GPIO pin interrupt pulse width (digital glitch filter disabled) 1.5 — Bus
Synchronous path'’ clock
cycles
GPIO pin interrupt pulse width (digital glitch filter disabled, 100 — ns
analog filter enabled)
Asynchronous path?
GPIO pin interrupt pulse width (digital glitch filter disabled, 50 — ns
analog filter disabled)
Asynchronous path?
External reset pulse width (digital glitch filter disabled) 100 — ns
Mode select (MS) hold time after reset deassertion 2 — Bus
clock
cycles

1. The greater synchronous and asynchronous timing must be met.
2. This is the shortest pulse that is guaranteed to be recognized.

MCF51JF128, Rev. 7, 03/2015
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Clock modules

Table 13. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jeye_pn | PLL period jitter (RMS) 8
* fuco = 48 MHz — 120 — ps
e fyeo = 100 MHz — 50 — ps
Jace_pil | PLL accumulated jitter over 1pys (RMS) 8
* fueco = 48 MHz — 1350 — ps
* fyeo = 100 MHz — 600 — ps
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 1076 s 9
+1075(1/
foll_ref)

P

oo

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
(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,
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

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
e 1 MHz — 200 — A
* 4 MHz — 200 — HA
¢ 8 MHz (RANGE=01) — 300 — pA
— 950 — A

Table continues on the next page...
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Table 14. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
* 16 MHz — 1.2 — mA
e 24 MHz — 1.5 — mA
e 32 MHz
Ibposc | Supply current — high-gain mode (HGO=1) 1
* 32 kHz — 25 — A
e 1 MHz — 300 — pA
* 4 MHz — 400 — A
e 8 MHz (RANGE=01) — 500 — pA
* 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
Re 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 . KO
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
Vpp® Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — low-frequency, low-power mode
(HGO=0)

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

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 16. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvogmsa | Longword Program high-voltage time — 7.5 18 us —

thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbikazk | Erase Block high-voltage time for 32 KB — 52 452 ms 1
thversbiki2gk | Erase Block high-voltage time for 128 KB — 208 1808 ms 1

1. Maximum time based on expectations at cycling end-of-life.

6.4.1.2 Flash timing specifications — commands
Table 17. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time 1
tra1pikazk e 32 KB data flash — — 05 ms
trd1blk128k * 128 KB program flash — — 1.7 ms
tra1secik | Read 1s Section execution time (flash sector) — — 60 us 1
togmenk | Program Check execution time — — 45 us 1
trdrsrc Read Resource execution time — — 30 us 1
togma Program Longword execution time — 65 145 us —
Erase Flash Block execution time 2
tersbikazk » 32 KB data flash — 55 465 ms
tersblk128k * 128 KB program flash — 220 1850 ms
tersser | Erase Flash Sector execution time — 14 114 ms 2
Program Section execution time —
thgmsecs12 * 512 bytes flash — 4.7 — ms
tpgmsecik * 1 KB flash — 9.3 — ms

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

Table 17. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
trgtal Read 1s All Blocks execution time — — 1.8 ms 1
taonce | Read Once execution time — — 25 us 1

tpgmonce | Program Once execution time — 65 — us —
tersall Erase All Blocks execution time — 275 2350 ms 2
tuykey | Verify Backdoor Access Key execution time — — 30 ys 1

Program Partition for EEPROM execution time —

tpgmpartazk e 32 KB FlexNVM — 70 — ms
Set FlexRAM Function execution time: —

tsetramft ¢ Control Code OxFF — 50 _ us

tsetramsk * 8 KB EEPROM backup — 0.3 0.5 ms

tsetramaok ¢ 32 KB EEPROM backup — 0.7 1.0 ms

Byte-write to FlexRAM for EEPROM operation
teewrsbers | Byte-write to erased FlexRAM location execution — 175 260 us 3
time
Byte-write to FlexRAM execution time: —
teewrsbsk ¢ 8 KB EEPROM backup — 340 1700 ys
teewrsb16k * 16 KB EEPROM backup — 385 1800 ys
teewrgb3azk e 32 KB EEPROM backup — 475 2000 ps
Word-write to FlexRAM for EEPROM operation
teewriopers | WWoOrd-write to erased FlexRAM location — 175 260 us —
execution time
Word-write to FlexRAM execution time: —
teewr16b8k ¢ 8 KB EEPROM backup — 340 1700 ys
toewr16b16Kk * 16 KB EEPROM backup — 385 1800 ps
teewr16b32k e 32 KB EEPROM backup — 475 2000 ys
Longword-write to FlexRAM for EEPROM operation
teewraobers | LONgword-write to erased FlexRAM location — 360 540 us —
execution time
Longword-write to FlexRAM execution time: —
teewra2bsk * 8 KB EEPROM backup — 545 1950 ys
teewraobisk ¢ 16 KB EEPROM backup — 630 2050 ps
teewraobaok e 32 KB EEPROM backup — 810 2250 ys

1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.

3. For byte-writes to an erased FlexRAM location, the aligned word containing the byte must be erased.

MCF51JF128, Rev. 7, 03/2015
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1-uit DAC electrical characteristics
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Figure 11. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)
6.6.3 12-bit DAC electrical characteristics
6.6.3.1 12-bit DAC operating requirements
Table 25. 12-bit DAC operating requirements
Symbol | Desciption Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \Y
VbacRr Reference voltage 1.13 3.6 \'% 1
CL Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or VRern-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.

MCF51JF128, Rev. 7, 03/2015
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12-bit DAC electrical characteristics
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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
Vbpa Supply voltage 1.71 3.6 \'% —
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.
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 Vv
nominal Vppa and temperature=25C

Vout Voltage reference output — factory trim 1.144 — 1.266 \'%

Table continues on the next page...
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Communication interfaces

6.8.2 USB DCD electrical specifications

NOTE

Table 31. USBO DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp src | USB_DP source voltage (up to 250 pA) 0.5 — 0.7 \Y
Vige Threshold voltage for logic high 0.8 — 2.0 \
Ipp_ src  |USB_DP source current 7 10 13 A
Ipm_sink  |USB_DM sink current 50 100 150 A
Rpom pwn | D- pulldown resistance for data pin contact detect 14.25 — 24.8 kQ
Vpat rer | Data detect voltage 0.25 0.33 0.4 \Y
6.8.3 USB VREG electrical specifications
Table 32. USB VREG electrical specifications
Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 27 — 55 Vv
Ibbon Quiescent current — Run mode, load current — 120 186 A
equal zero, input supply (VREGIN) > 3.6 V
Ippstoy | Quiescent current — Standby mode, load current — 1.1 10 A
equal zero
Ibpoff Quiescent current — Shutdown mode
* VREGIN = 5.0 V and temperature=25 °C o 650 o nA
* Across operating voltage and temperature o o 4 WA
ILoaDrun | Maximum load current — Run mode — — 120 mA
lLoADsty |Maximum load current — Standby mode — — 1 mA
VRegazout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V
* Runmode 3 33 36 v
¢ Standby mode 2 1 o8 36 Vv
VRegazout | Regulator output voltage — Input supply 21 — 3.6 Vv 2
(VREGIN) < 3.6 V, pass-through mode
Cout External output capacitor 1.76 2.2 8.16 uF
ESR External output capacitor equivalent series 1 — 100 mQ
resistance
ILim Short circuit current — 290 — mA

—

Typical values assume VREGIN = 5.0 V, Temp = 25 °C unless otherwise stated.

2. Operating in pass-through mode: regulator output voltage equal to the input voltage minus a drop proportional to I gaq-

MCF51JF128, Rev. 7, 03/2015
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vummunication interfaces

Table 34. SPI slave mode timing (continued)

Num. Symbol | Description Min. Max. Unit Comment

3 tLead Enable lead time 1 — tBus —

4 tLag Enable lag time 1 — tsus —

5 twspsck | Clock (SPSCK) high or low time tgus - 30 — ns —

6 tsy Data setup time (inputs) 19.5 — ns —

7 T Data hold time (inputs) 0 — ns —

8 ta Slave access time — tBus ns Time to
data active
from high-
impedance

state

9 tyis Slave MISO disable time — tsus ns Hold time

to high-
impedance
state

10 ty Data valid (after SPSCK edge) — 27 ns —

11 tho Data hold time (outputs) 0 — ns —

12 tri Rise time input — tgus - 25 ns —

te Fall time input
13 tro Rise time output — 25 ns —
tro Fall time output
(INPSUST)
4—@—» @—» —» <—@ 4 He—>
SPSCK | I —
(CPOL=0) / / N
(INPUT) L S L i
SPSCK O O @—> —> <—®
(cPOL=1) " | X X S £
(INPUT) \ A ; \c —-/ —
MISO N SEE
BIT6...1
(OUTPUT] SLAVE MSB | X \ SLAVE LSB OUT NOTE
(ll\,\/,lF?SIT) MSB IN BIT6...1 ) LSB IN

NOTE: Not defined

Figure 16. SPI slave mode timing (CPHA=0)

MCF51JF128, Rev. 7, 03/2015

46

Freescale Semiconductor, Inc.



g |

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 \'%
CeLe Target electrode capacitance range 1 20 500 pF 1
frRermax | Reference oscillator frequency — 55 14 MHz
feLemax | Electrode oscillator frequency — 0.5 4.0 MHz
CRrer Internal reference capacitor 0.5 1 1.2 pF
VpeLta | Oscillator delta voltage 100 600 760 mV 4
IReF Reference osc.illator current source base current o 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 fF/count
Pres20 |Electrode capacitance measurement precision — 8.3333 38400 fF/count
Pres100 |Electrode capacitance measurement precision — 8.3333 38400 fF/count
MaxSens |Maximum sensitivity 0.003 12.5 — fF/count 10
Res Resolution — — 16 bits
Tcon2o | Response time @ 20 pF 8 15 25 us 11
Itsi_ run | Current added in run mode — 55 — A
ltsi tp |Low power mode current adder — 1.3 2.5 UA 12
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64- | 48- | 44- | 32- Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
pin | pin | pin | pin
2 | 18 | 16 | 13 |USBODP | USBO_DP
28 | 19 | 17 | 14 |VSS VSS
241 20 | 18| — [VDD VDD
25 | 21 | 19 | 15 | ADCO_SE8/ | ADCO_SE8/ | PTA6 LPTMR_ FTM_FLTY | FBa_D7 FBa_AD17
TSI0_CHO | TSI0_CHO ALT1
26 | — | — | — |ADCO_SEY | ADCO_SEY/ | PTD2 FTM0_QD_ | RGPIO10 FTM0_CHo
TSI0_CHI | TSI0_CH1 PHA
27 | 2 | 20 | — | ADCO_SE10/ | ADCO_SE10/ | PTD3 FTM0_QD_ | RGPIO11 FTM0_CH1 | FBa_D6 FBa_ADO
TSI0_CH2 | TSI0_CH2 PHB
28 | — | — | — |ADCO_SEf1/ | ADCO_SE11/ | PTD4 RGPIO12 FBa_D7
TSI0_CH3 | TSI0_CH3
29 | — | — | — |ADCO_SE12/ | ADCO_SE12/ | PTD5 RGPIO13 FBa_D6
TSI0_CH4 | TSI0_CH4
30 | 23| 21 | 16 | ADCO_SE13/ | ADCO_SE13/ | PTA7 UARTO_TX FTM0_QD_ FBa_D5
TSI0_CH5 | TSI0_CH5 PHA
31| 24 | 22 | — |ADCO_SE14/ | ADCO_SE14/ | PTD6 UARTO_RX | RGPIO14 FBa_D4
TSI0_CH6 | TSI0_CH6
2 | — | — | — |ADCO_SEt5/ | ADCO_SE15/ | PTD7 UARTO_ [2C3 SCL | RGPIO15 FBa_D3
TSI0_CH7 | TSI0_CH7 CTSb
B —| — | — |TSIO.CH8 | TSIO_CH8 | PTEO UARTO_ [2C3_SDA FBa_D2
RTS_b
#${ — | — | — [TSI0.CHY | TSIO_CH9 | PTE1 SPI0_SS FTM_FLTO FBa_D1
B | 25| 28| 17 |IRY Disabled PTBO 2C0_SCL RQY EZP CSb
EZP_MS_b EZP_MS_b
3% | 26 | 24 | 18 [TSIO_CHI0O | TSI0O_CH10 | PTBI SPI0_SCLK | 12C0_SDA | FTM_FLT2 | LPTMR_ FTM0_QD_ | FB_CLKOUT
ALT2 PHB
| = | — [ — |TSI0_CH1 | TSIo_CHi1 | PTE2 [2C3_SCL FBa_D0
38| — | — [ — |ADCO_SE16/ | ADCO_SE16/ | PTE3 SPI0_MOSI | 12C3_SDA FBa_OE_b
TSI0_CH12 | TSI0_CH12
9 | 27| 25 | 19 | ADCO_SE17/ | ADCO_SE17/ | PTB2 SPI0_MISO FBa_CS0_b
TSI0_CH13 | TSI0_CH13
40 | 28 | 26 | 20 | ADCO_SE18/ | ADCO_SE18/ | PTB3 SPI0_MOSI FBa_CS1 b | FBa ALE
TSI0_CH14 | TSI0_CH14
4| 29 | — [ — |ADCO_SE19/ | ADCO_SE1Y | PTE4 UARTO_ LPTMR_ SPI1_SS FBa_AD1
TSI0_CH15 | TSI0_CH15 RTS_b ALT3
2| 3 [ — [ — |ADCO_SE20 | ADCO_SE20 | PTES UARTO_ [2C1_SCL | SPI1_SCLK FBa_AD2
CTS.b
43 | — | — [ — |ADCO_SE21 | ADCO_SE21 | PTE6 UARTO_RX | 12C1_SDA | SPI1_MISO FBa_AD3
4 | 31 | 27 | — | ADCO_SE22 | ADCO_SE22 | PTE7 UARTO_TX | PDBO_ SPI1_MOSI | FBa_RW_b | FBa_AD4
EXTRG
4 | | 28 | 21 |BKGD/ Disabled PTB4 BKGD/
MS MS
46 | 33| 29 | 22 |XTAL2 XTAL2 PTB5
47 | 34 | 30 | 23 |EXTAL2 EXTAL2 PTB6
48 | 35 | 31| 24 [VDD VDD
49 | 3% | 2| 25 |VSS VSS
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Figure 22. 44-pin Laminate QFN
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Figure 23. 32-pin QFN
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ADCO_SE8/TSI0_CHO

vouTs3 [ ] +

USBO_DM
USBO_DP

8.3 Module-by-module signals

NOTE

ADCO_SE13/TSI0_CH5

VDD

EXTAL2

XTAL2

BKGD/MS
ADCO_SE18/TSI0O_CH14
ADCO_SE17/TSI0_CH13
TSI0_CH10
IRQ/EZP_MS_b

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

Table 38. Module signals by GPIO port and pin

Pinout

64-pin | 48-pin

44-pin | 32-pin

Port | Module signal(s)

Power and ground

VDD

24 20

18

VDD

Table continues on the next page...
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Table 38. Module signals by GPIO port and pin (continued)
64-pin 48-pin 44-pin 32-pin Port Module signal(s)
48 35 31 24 VDD
2 VSS
23 19 17 14 VSS
49 36 32 25 VSS
System
45 32 28 21 PTB4 BKGD/MS
12 8 6 6 PTA5 CLKOUT
62 46 42 30 PTC3 CLKOUT
10 6 4 4 PTA3 EZP_CLK
11 7 5 5 PTA4 EZP_DI
12 8 6 6 PTA5 EZP_DO
35 25 23 17 PTBO IRQ/EZP_MS_b,
EZP_CS_b
52 39 35 28 PTC1 RESET_b
OSsC
50 37 33 26 PTB7 EXTAL1
47 34 30 23 PTB6 EXTAL2
51 38 34 27 PTCO XTALA
46 33 29 22 PTB5 XTAL2
LLWU

4 PTC7 LLWU_PO

6 2 PTD1 LLWU_P1
12 8 6 6 PTA5 LLWU_P2
30 23 21 16 PTA7 LLWU_P3
32 PTD7 LLWU_P4
35 25 23 17 PTBO LLWU_P5
36 26 24 18 PTB1 LLWU_P6
39 27 25 19 PTB2 LLWU_P7
44 31 27 PTE7 LLWU_P8
45 32 28 21 PTB4 LLWU_P9
55 PTF2 LLWU_P10
56 40 36 PTF3 LLWU_P11
57 41 37 29 PTC2 LLWU_P12
59 43 39 PTF5 LLWU_P13
62 46 42 30 PTC3 LLWU_P14
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

Table continues on the next page...
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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)
62 46 42 30 PTC3 RGPIO3
63 47 43 31 PTC4 RGPIO4
64 48 44 32 PTC5 RGPIO5
3 PTC6 RGPIO6
PTC7 RGPIO7
PTDO RGPIO8
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 PTAG 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
11 7 5 5 PTA4 PTA4
12 8 6 6 PTA5 PTA5
25 21 19 15 PTA6 PTA6
30 23 21 16 PTA7 PTA7
PTB
35 25 23 17 PTBO PTBO
36 26 24 18 PTB1 PTB1
39 27 25 19 PTB2 PTB2
40 28 26 20 PTB3 PTB3

Table continues on the next page...
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