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Terminology and guidelines

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

lwp Digital /0 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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Table 1. Voltage and current operating requirements (continued)

Symbol | Description Min. Max. Unit Notes

e 27V<Vpp<s36V
e 17V<sVpp=s27V

Vi Input low voltage — 0.35 x Vpp \' 2
e 27V<sVpp<s36V — 0.3 x Vpp Vv
L 1.7VSVDDS2.7V

lc DC injection current — single pin 0 2 mA 3
* Vin>Vpp 0 -0.2 mA
* ViN<Vss
DC injection current — total MCU limit, includes sum of 0 25 mA 3
all s.tre\zies \r;l:DS 0 5 mA
* ViN<Vss
VRam Vpp voltage required to retain RAM 1.2 — \

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.

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.

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).

5.2.2 LVD and POR operating requirements

Table 2. LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpPoRr Falling VDD POR detect voltage 0.8 1.1 1.5 \'%
Vivon |Falling low-voltage detect threshold — high 2.48 2.56 2.64 Vv

range (LVDV=01)
Vivwin Low-voltage warning thresholds — high range 262 270 278 Y 1
Vivwer * Level 1 falling (LVWV=00) 275 280 288 Vv
VivwsH * Level 2 falling (LVWV=01) 580 90 98 Y
Vivwan ¢ Level 3 falling (LVWV=10) 2.9 3.00 3.08 Vv

* Level 4 falling (LVWV=11)

Vuysy | Low-voltage inhibit reset/recover hysteresis — — +80 — mV

high range

Table continues on the next page...
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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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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
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Table 5. Power consumption operating behaviors (continued)

Symbol Description Min. Typ. Max. Unit Notes
e @-40to25°C
e @105°C
Ipb_viLst Very low-leakage stop mode 1 current at 3.0 V . 14 26 uA 8,9
e @-40t025°C — 17.6 50 HA
e @105°C
Ipb_RTC Average current adder for real-time clock function . 0.7 _ LA 11
e @-40t025°C

o~

=>© N

0.

The analog supply current is the sum of the active current for each of the analog modules on the device. See each
module's specification for its supply current.

50 MHz core and system clocks, and 25 MHz bus clock. MCG configured for FEI mode. All peripheral clocks disabled.

50 MHz core and system clocks, and 25 MHz bus clock. MCG configured for FEI mode. All peripheral clocks enabled, but
peripherals are not in active operation.

50 MHz core and system clocks, and 25 MHz bus clock. MCG configured for FEI mode.

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.

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.

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

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

MCF51JF128, Rev. 7, 03/2015
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Peripheral operating requirements and behaviors

6 Peripheral operating requirements and behaviors

6.1 Core modules

6.1.1 Debug specifications
Table 12. Background debug mode (BDM) timing
Number Symbol Description Min. Max. Unit
1 tmssu BKGD/MS setup time after issuing background  |500 ns
debug force reset to enter user mode or BDM
2 tmsH BKGD/MS hold time after issuing background 100 ps
debug force reset to enter user mode or BDM

1. To enter BDM mode following a POR, BKGD/MS should be held low during the power-up and for a hold time of tygy after
Vpp rises above V| yp.

6.2 System modules

There are no specifications necessary for the device's system modules.

6.3 Clock modules

6.3.1 MCG specifications
Table 13. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes
fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal VDD and 25 °C
fints_t Internal reference frequency (slow clock) — user 31.25 — 38.214 kHz
trimmed
Dtgco_res_t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofgco 1
frequency at fixed voltage and temperature —
using SCTRIM and SCFTRIM
Afgco res_t | Resolution of trimmed average DCO output — +0.2 +0.5 Yofgco 1
frequency at fixed voltage and temperature —
using SCTRIM only
Afgeo + | Total deviation of trimmed average DCO output — +10 — Yofgco 1
frequency over voltage and temperature
Table continues on the next page...
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Table 13. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Afgeo + | Total deviation of trimmed average DCO output — +45 — Yofgco 1
frequency over fixed voltage and temperature
range of 0-70°C
finte_t Internal reference frequency (fast clock) — — 3.3 4 MHz
factory trimmed at nominal VDD and 25°C
fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal VDD and 25 °C
floc_low | LOss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fints_t
fioc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
Tl_ret FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS=00) 20 20.97 25 MHz 2,3
frequency range 640 x e
Mid range (DRS=01) 40 41.94 50 MHz
1280 x fyy_ret
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fqy_ret
High range (DRS=11) 80 83.89 100 MHz
2560 X f_ref
faco_t_DMx32 | DCO output Low range (DRS=00) — 23.99 — MHz 4,5
frequency 732 x e
Mid range (DRS=01) — 47.97 — MHz
1464 x fyy_ret
Mid-high range (DRS=10) — 71.99 — MHz
2197 x fy_ret
High range (DRS=11) — 95.98 — MHz
2929 x fy_ret
Jeye_fi FLL period jitter — 180 _ ps
L e se iy - | = | -
ti_acquire | FLL target frequency acquisition time — — 1 ms 6
PLL
fuco VCO operating frequency 48.0 — 100 MHz
o PLL-OF;T_T tggggunr/ﬁr: (fosc_ni 1= 8 MHZ, oy ref = - 1060 - WA !
2 MHz, VDIV multiplier = 48)
o |PRL @ 4e Wbz (foscni1=8MHZ foy rer= | 600 - HA !
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Table continues on the next page...
MCF51JF128, Rev. 7, 03/2015
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Table 14. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

Peak-to-peak amplitude of oscillation (oscillator — Vob — \'%
mode) — low-frequency, high-gain mode
(HGO=1)
Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — high-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vpp — \'%
mode) — high-frequency, high-gain mode
(HGO=1)

1. Vpp=3.3 V, Temperature =25 °C

2. See crystal or resonator manufacturer's recommendation

3. Cyand C, can be provided by using either integrated capacitors or external components.

4. When low-power mode is selected, R is integrated and must not be attached externally.

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

other device.

6.3.2.2 Oscillator frequency specifications

Table 15. Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal or resonator frequency — low- 32 — 40 kHz
frequency mode (MCG_C2[RANGE]=00)
fosc_ni_1 | Oscillator crystal or resonator frequency — high- 1 — 8 MHz

frequency mode (low range)
(MCG_C2[RANGE]=01)

fosc_ni 2 |Oscillator crystal or resonator frequency — high 8 — 32 MHz
frequency mode (high range)
(MCG_C2[RANGE]=1x)

fec_extar  |INput clock frequency (external clock mode) — — 50 MHz 1,2
tdc_extat  |INput clock duty cycle (external clock mode) 40 50 60 %
test Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

low-power mode (HGO=0)
Crystal startup time — 32 kHz low-frequency, — 250 — ms
high-gain mode (HGO=1)
Crystal startup time — 8 MHz high-frequency — 0.6 — ms
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)
Crystal startup time — 8 MHz high-frequency — 1 — ms
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

—_

Other frequency limits may apply when external clock is being used as a reference for the FLL or PLL.

When transitioning from FEI or FBI to FBE mode, restrict the frequency of the input clock so that, when it is divided by
FRDIV, it remains within the limits of the DCO input clock frequency.

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

Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S register
being set.

MCF51JF128, Rev. 7, 03/2015
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Figure 10. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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6.6.3.2 12-bit DAC operating behaviors
Table 26. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ippa_pacL | Supply current — low-power mode — — 450 A
P
Ipba_pacH | Supply current — high-speed mode — — 1000 HA
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
tpacHp | Full-scale settling time (0x080 to OxF7F) — — 15 30 us 1
high-power mode
tcepacLp | Code-to-code settling time (OxBF8 to 0xC08) — 0.7 1 ys 1
— low-power mode and high-speed mode
Vyacoutt | DAC output voltage range low — high-speed — — 100 mV
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 — Vpacgr > 2 — — +1 LSB 3
\
DNL Differential non-linearity error — Vpacr = — — +1 LSB 4
VREF_OUT
Vorrser |Offset error — +0.4 .8 %FSR
Eg Gain error — +0.1 +0.6 %FSR
PSRR |Power supply rejection ratio, Vppa = 2.4 V 60 — 90 dB
Tco Temperature coefficient offset voltage — 3.7 — puVv/C 6
Tge 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 (SP_p) 0.05 0.12 —
CT Channel to channel cross talk — — -80 dB
BW 3dB bandwidth kHz
¢ High power (SPyp) 550 — —
* Low power (SP_p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacr =100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr —100 mV with Vppa > 2.4 V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacg — 100 mV
6. Vppa = 3.0V, reference select set for Vppa (DACx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC set to

0x800, temperature range is across the full range of the device

MCF51JF128, Rev. 7, 03/2015
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6.8.4 SPI switching specifications

The Serial Peripheral Interface (SPI) provides a synchronous serial bus with master and
slave operations. Many of the transfer attributes are programmable. The following tables
provide timing characteristics for classic SPI timing modes. See the SPI chapter of the
chip's Reference Manual for information about the modified transfer formats used for

communicating with slower peripheral devices.

All timing is shown with respect to 20% Vpp and 70% Vpp, unless noted, as well as
input signal transitions of 3 ns and a 50 pF maximum load on all SPI pins. All timing
assumes slew rate control is disabled and high drive strength is enabled for SPI output

pins.
Table 33. SPI master mode timing
Num. Symbol | Description Min. Max. Unit Comment
1 fop Frequency of operation feus/2048 faus/2 Hz feus is the
bus clock
as defined
in Table 8.
2 tspsck | SPSCK period 2 xtgys (2048 x tgys ns tgus =1/
fsus
3 tLead Enable lead time 1/2 — tspsck —
4 tLag Enable lag time 1/2 — tspsck —
5 twspsck | Clock (SPSCK) high or low time tgus - 30 [1024 x tgys ns —
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 —
tr Fall time input
11 tro Rise time output — 25 ns —
tro Fall time output

MCF51JF128, Rev. 7, 03/2015
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(INPS:ST) x \ A
~—(@2— (4H
SPSCK —
CPOL=0 / \
((INPUT)) __7/ R \4\1_7/ K
SPSCK ——| O E 12D f=— ) > (<03
—\ —\ J \ s
CPOL=1 / \
( (INPUT)) \<—/ —7/ \
—> (10) —> >
(OM'T?D%T)— oo X SLAVE| | MsB ouT BIT6...1 >< SLAVE LSB OUT
MOSI —
(INPUT) { LseIN

NOTE: Not defined

6.8.5

This section provides the AC timing for the 12S/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]
is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync have been
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. All timing shown is also with
respect to input signal transitions of 3 ns and a 50 pF maximum load.

Figure 17. SPI slave mode timing (CPHA=1)

12S/SAl Switching Specifications

Table 35. 12S/SAI master mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \"

S1 I2S_MCLK cycle time! 40 — ns

S2 12S_MCLK (as an input) 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 25 — ns
12S_RX_BCLK

Table continues on the next page...
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Table 35. 12S/SAl master mode timing (continued)

Num. Characteristic Min. Max. Unit
S10 12S_RXD/I2S_RX_FS input hold after 2S_RX_BCLK |0 — ns
S11 I2S_TX_FS input assertion to 12S_TXD output valid 2 |— 21 ns

1. This parameter is limited in VLPx modes.
2. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

G dut ut
12S_MCLK (output)

< 53 >
125_TX_BCLK/ _/ ‘4—51—5:/ ‘ S\ Yo
12S_RX_BCLK (output) < s4 ) I I
s s s
128_TX_FS/ / ) N
12S_RX_FS (output) 3 ‘ E %10 f
oS RF gy oy ] N
s RGhg N s b
12S_TXD ) —— X ) han
Figure 18. I12S/SAl timing — master modes
Table 36. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \Y
S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 80 — ns
I12S_TX_BCLK cycle time (input) 160 —
S12 12S_TX_BCLK/I12S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)
S13 12S_TX_FS/I2S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/12S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output valid — 29 ns
S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output invalid |0 — ns
S17 12S_RXD setup before 12S_RX_BCLK 10 — ns
S18 I12S_RXD hold after 12S_RX_BCLK 2 — ns
S19 I2S_TX_FS input assertion to 12S_TXD output valid! |— 21 ns

1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

MCF51JF128, Rev. 7, 03/2015
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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

MCF51JF128, Rev. 7, 03/2015

Freescale Semiconductor, Inc.

49



r
4\ |

rinout
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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Pinout
64- | 48- | 44- | 32- Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
pin | pin | pin | pin
5 | 37 | 33 | 26 |EXTAL EXTAL1 PTB7 [2C1_SDA | TMR_CLKIN{
50| 38 | 34 | 27 | XTALI XTAL1 PTCO [2C1_SCL | TMR_CLKINO | RGPIOO0
52| 39 | 3% | 28 |RESETh | Disabled PTC1 RESET b
58 — | — [ — |CMPONO | CMPO_INO | PTFO SPI0_SS FBa_AD5
5 | — | — | — |Disabled Disabled PTF1 SPI0_SCLK CMP0_OUT | FBa_AD6
5 [ — | — [ — |CMPON1 | CMPO_INT | PTF2 SPI0_MISO FBa_AD7
5 | 40 | 36 [ — |[CMPON2 | CMPO_IN2 | PTF3 SPI0_MOSI RGPIO1 FBa_AD8 250_TXD
57| 4 | 37 | 29 | CMPOIN3 | CMPO_IN3 | PTC2 UART1_ SPI1_SS RGPIO2 FBa_AD18 | 1280_TX_FS
RTS_b
5 | 42 | 38 [ — | Disabled Disabled PTF4 UARTI_ SPI1_SCLK FBa_D3 FBa_AD19 | 1280_TX_
CTSb BCLK
5 | 43 | 39 [ — | Disabled Disabled PTF5 UART1_RX | SPI1_MISO FBa_D2 FBa_RW_b | 1250_RXD
60 | 44 | 40 [ — | Disabled Disabled PTF6 UARTI_TX | SPI1_MOSI FBa_D1 FBa_AD9 [280_RX_FS
61 | 45 | 41 | — | Disabled Disabled PTF7 UARTO_ SPI0_SS FBa_D0 FBa_AD10 | 1250_RX_
RTS_b BCLK
62 | 46 | 42 | 30 | Disabled Disabled PTC3 UARTO_ RGPIO3 SPI0_SCLK | CLKOUT USB_CLKIN | 12S0_MCLK/
CTSb 250_CLKIN
63 | 47 | 43 | 31 | Disabled Disabled PTC4 UARTO_RX | RGPIO4 SPIO_MISO | PDBO_ USB_SOF_
EXTRG PULSE
64 | 48 | 44 | 32 | Disabled Disabled PTCh UARTO_TX | RGPIO5 SPIO_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
ALT]1 signal for a GPIO function. However, many signals may be multiplexed onto a
single pin.
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Figure 20. 64-pin LQFP
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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)
55 PTF2 CMPO_IN1
56 40 36 PTF3 CMPOQ_IN2
57 41 37 29 PTC2 CMPO_IN3
54 PTFA CMPO_OUT
CMT
64 48 44 32 PTC5 CMT_IRO
12S0
5 1 PTDO 12S0_MCLK/
12S0_CLKIN
62 46 42 30 PTC3 12S0_MCLK/
12S0_CLKIN
6 2 PTD1 12S0_RX_BCLK
61 45 41 PTF7 12S0_RX_BCLK
7 3 1 1 PTAO I2S0_RX_FS
60 44 40 PTF6 12S0_RX_FS
8 4 2 2 PTA1 12S0_RXD
59 43 39 PTF5 12S0_RXD
10 6 4 4 PTA3 12S0_TX_BCLK
58 42 38 PTF4 12S0_TX_BCLK
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 TSIO_CH2
28 PTD4 TSIO_CHS3
29 PTD5 TSI0O_CH4
30 23 21 16 PTA7 TSIO_CH5
31 24 22 PTD6 TSI0O_CH6
32 PTD7 TSIO_CH7
33 PTEO TSIO_CHS8
34 PTE1 TSIO_CH9
36 26 24 18 PTB1 TSIO_CH10
37 PTE2 TSI0O_CH11
38 PTES3 TSIO_CH12
39 27 25 19 PTB2 TSIO_CH13
40 28 26 20 PTB3 TSIO_CH14
41 29 PTE4 TSI0O_CH15

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)
44 31 27 PTE7 SPI1_MOSI
60 44 40 PTF6 SPI1_MOSI
5 1 PTDO SPI1_SCLK
10 6 4 4 PTAS3 SPI1_SCLK
42 30 PTE5 SPI1_SCLK
58 42 38 PTF4 SPI1_SCLK
PTD1 SPI1_SS
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
UARTH1
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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