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General
Symbol Description Min. Max. Unit
Vpp Digital supply voltage -0.3 3.8 \
Ibp Digital supply current — 185 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 5.5 Vv
Vaio Analog', RESET, EXTAL, and XTAL input voltage -0.3 Vpp + 0.3 \Y
Ip Maximum current single pin limit (applies to all digital pins) 25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \%
Vuse_pp USB_DP input voltage -0.3 3.63 Vv
Vuss_bm USB_DM input voltage -0.3 3.63 \
VREGIN USB regulator input -0.3 6.0 \
Vgat RTC battery supply voltage -0.3 3.8 \

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

5 General

5.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50%
point, and rise and fall times are measured at the 20% and 80% points, as shown in the
following figure.

Viy Low High

Input Signal Midpoint1

Fall Time —m |e—

Vi — | [-— Rise Time

The midpaint is V) + (Mg — VL2
Figure 1. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins
* have C; =30pF loads,
* are configured for fast slew rate (PORTx_PCRn[SRE]=0), and
» are configured for high drive strength (PORTx_PCRn[DSE]=1)
2. input pins
* have their passive filter disabled (PORTx_PCRn[PFE]=0)
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General
5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors
Symbol | Description Min. Typ.! Max. Unit Notes
Vou Output high voltage — high drive strength
e 27V< VDD <36V, IOH =-9mA VDD -0.5 — — \
e 1.71V<Vpp=s27V,loy=-3mA Vpp — 0.5 — — \'
Output high voltage — low drive strength
e 27V< VDD <36V, |o|_| =-2mA VDD -0.5 — — \
* 1.71V<Vpp 2.7V, lgy=-0.6mA Vpp — 0.5 — — \Y
lonT Output high current total for all ports — — 100 mA
VoL Output low voltage — high drive strength 2
e 27V< VDD <36V, |o|_ =9mA — — 0.5 \
* 1.71V<Vpp=<2.7V,lo.=3mA — — 0.5 \Y
Output low voltage — low drive strength
¢ 27V <Vpp<36V,Ilg.=2mA — — 0.5 \Y
e 171V < VDD <27V, IOL =0.6mA — — 0.5 \%
loLt Output low current total for all ports — — 100 mA
linA Input leakage current, analog pins and digital 3,4
pins configured as analog inputs
* Vss=Vin=Vpp
e All pins except EXTAL32, XTAL32, -
EXTAL, XTAL 0.002 0.5 WA
e EXTAL (PTA18) and XTAL (PTA19) o 0.004 15 WA
« EXTAL32, XTAL32 - 0.075 10 HA
linD Input leakage current, digital pins 4,5
* Ves=ViN=ViL
* All digital pins — 0.002 0.5 A
* Vin=Vop
« Al digital pins except PTD7 - 0.002 05 WA
« PTD7 — 0.004 1 pA
linD Input leakage current, digital pins 4,5,6
* ViL<Vin<Vpp
e Vpp=3.6V — 18 26 pA
e Vpp=3.0V — 12 49 A
e Vpp=25V — 8 13 A
L4 VDD =17V —_— 3 6 IJA
Table continues on the next page...
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General
Table 4. Voltage and current operating behaviors (continued)
Symbol | Description Min. Typ.! Max. Unit Notes
linD Input leakage current, digital pins 4,5
. VDD < VlN <55V — 1 50 lJA
ZiND Input impedance examples, digital pins 4,7
e Vpp=3.6V — — 48 kQ
b VDD =3.0V —_— —_— 55 kQ
. VDD =25V —_ —_ 57 kQ
e Vpp=17V — — 85 kQ
Rpy Internal pullup resistors 20 35 50 kQ
Rpp Internal pulldown resistors 20 35 50 kQ
1. Typical values characterized at 25°C and VDD = 3.6 V unless otherwise noted.
2. Open drain outputs must be pulled to Vpp.
3. Analog pins are defined as pins that do not have an associated general purpose I/O port function.
4. Digital pins have an associated GPIO port function and have 5V tolerant inputs, except EXTAL and XTAL.
5. Internal pull-up/pull-down resistors disabled.
6. Characterized, not tested in production.
7. Examples calculated using V,_relation, Vpp, and max linp: Zinp=V/Iinp- This is the impedance needed to pull a high

signal to a level below V,_due to leakage when V) < V|y < Vpp. These examples assume signal source low =0 V.
Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
Measured at Vpp supply voltage = Vpp min and Vinput = Vpp

© ®

| IND

—
A Digital input
z IND f

Source

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 = 100 MHz
Bus clock = 50 MHz

FlexBus clock = 50 MHz

Flash clock = 25 MHz

MCG mode: FEI

K40 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.
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General

5.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
CAN, CMT, and I*C signals.

Table 10. General switching specifications

Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1,2
disabled) — Synchronous path cycles
GPIO pin interrupt pulse width (digital glitch filter 100 — ns 3
disabled, analog filter enabled) — Asynchronous path
GPIO pin interrupt pulse width (digital glitch filter 16 — ns 3
disabled, analog filter disabled) — Asynchronous path
External reset pulse width (digital glitch filter disabled) 100 — ns 3
Mode select (EZP_CS) hold time after reset 2 — Bus clock
deassertion cycles
Port rise and fall time (high drive strength) 4

¢ Slew disabled
e 1.71<Vpp=2.7V — 12 ns
e 27<Vpp=<3.6V — 6 ns
¢ Slew enabled
e 1.71<Vpp 2.7V — 36 ns
e 27<Vpp=<3.6V — 24 ns
Port rise and fall time (low drive strength) 5

¢ Slew disabled

e 1.71<Vpp 2.7V — 12 ns

e 2.7<Vpp=<3.6V — 6 ns
¢ Slew enabled

e 1.71<Vpp=c2.7V — 36 ns

e 2.7<Vpp<3.6V — 24 ns

1. This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may or
may not be recognized. In Stop, VLPS, LLS, and VLLSx modes, the synchronizer is bypassed so shorter pulses can be
recognized in that case.

2. The greater synchronous and asynchronous timing must be met.

3. This is the minimum pulse width that is guaranteed to be recognized as a pin interrupt request in Stop, VLPS, LLS, and

VLLSx modes.

75 pF load

5. 15pF load

&

5.4 Thermal specifications
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Peripheral operating requirements and behaviors

Table 14. JTAG full voltage range electricals (continued)

Symbol Description Min. Max. Unit

J3 TCLK clock pulse width

* Boundary Scan 50 — ns

e JTAG and CJTAG 25 — ns

¢ Serial Wire Debug 12.5 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 0 — ns
J7 TCLK low to boundary scan output data valid — 25 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 8 — ns
J10 TMS, TDI input data hold time after TCLK rise 1.4 — ns
J11 TCLK low to TDO data valid — 22.1 ns
J12 TCLK low to TDO high-Z — 22.1 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns

TCLK (input)

Figure 5. Test clock input timing
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Peripheral operating requirements and behaviors
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Figure 6. Boundary scan (JTAG) timing
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<5 Output data valid
Figure 7. Test Access Port timing
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Peripheral operating requirements and behaviors

1.

oo

N

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
(Afgeo_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

This section provides the electrical characteristics of the module.

6.3.2.1 Oscillator DC electrical specifications

Table 16. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \
Ibposc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
* 4 MHz — 200 — pA
¢ 8 MHz (RANGE=01) — 300 — HA
e 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
* 4 MHz — 400 — pA
¢ 8 MHz (RANGE=01) — 500 — HA
* 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

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

Table 17. Oscillator frequency specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

fosc_ni2 |Oscillator crystal or resonator frequency — high 8 — 32 MHz
frequency mode (high range)
(MCG_C2[RANGE]=1x)

foc_extat | INput clock frequency (external clock mode) — — 50 MHz 1,2
tac_extar |INput clock duty cycle (external clock mode) 40 50 60 %
tost 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 FBE to FEI 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.

NOTE
The 32 kHz oscillator works in low power mode by default and
cannot be moved into high power/gain mode.

6.3.3 32 kHz Oscillator Electrical Characteristics

This section describes the module electrical characteristics.

6.3.3.1 32 kHz oscillator DC electrical specifications

Table 18. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit
Vgar Supply voltage 1.71 — 3.6 \
Re Internal feedback resistor — 100 — MQ
Cpara Parasitical capacitance of EXTAL32 and XTAL32 — 5 7 pF
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — Vv

1.

When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTALS32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

K40 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.
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Peripheral operating requirements and behaviors

Table 21. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
togmenk | Program Check execution time — — 45 ps 1
trdrsre Read Resource execution time — — 30 us 1
thgma Program Longword execution time — 65 145 us
Erase Flash Block execution time 2
tersbikos6k ¢ 256 KB program/data flash — 435 3700 ms
tersscr Erase Flash Sector execution time — 14 114 ms 2
Program Section execution time
thgmsecs12 * 512 bytes flash — 2.4 — ms
thgmsecik * 1 KB flash — 4.7 — ms
tpgmsecak * 2 KB flash — 9.3 — ms
trdtal Read 1s All Blocks execution time — — 1.8 ms
trdonce Read Once execution time — — 25 us 1
togmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 870 7400 ms 2
tuykey | Verify Backdoor Access Key execution time — — 30 ys 1
Swap Control execution time
tswapxot e control code 0x01 — 200 — us
tswapxo2 ¢ control code 0x02 — 70 150 us
tswapxo4 e control code 0x04 — 70 150 us
tswapxos e control code 0x08 — — 30 ps
Program Partition for EEPROM execution time
tpgmparteak e 256 KB FlexNVM — 450 — ms
togmpart2s6k
Set FlexRAM Function execution time:
tsetramf ¢ Control Code OxFF — 70 — us
tsetram3zk * 32 KB EEPROM backup — 0.8 1.2 ms
tsetram64k * 64 KB EEPROM backup — 1.3 1.9 ms
tsetram256k e 256 KB EEPROM backup — 4.5 55 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:
teewrgb3azk e 32 KB EEPROM backup — 385 1800 ps
teewrsb64k ¢ 64 KB EEPROM backup — 475 2000 ys
teewrsb128k * 128 KB EEPROM backup — 650 2400 ps
teewrsb256k e 256 KB EEPROM backup — 1000 3200 ps

Word-write to FlexRAM for EEPROM operation

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

I

ok | F 1 F 1 f

FB_A[Y] B 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 12. FlexBus write timing diagram

6.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.

6.6 Analog
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Peripheral operating requirements and behaviors

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 27 and Table 28 are achievable on the
differential pins ADCx_DP0, ADCx_DMO0, ADCx_DPI1, ADCx_DMI1, ADCx_DP3, and
ADCx_DM3.

The ADCx_DP2 and ADCx_DM?2 ADC inputs are connected to the PGA outputs and are
not direct device pins. Accuracy specifications for these pins are defined in Table 29 and
Table 30.

All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy

specifications.

6.6.1.1

16-bit ADC operating conditions

Table 27. 16-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vbpa Supply voltage Absolute 1.71 — 3.6 Vv
AVppa Supply voltage Delta to Vpp (Vpp - Vppa) -100 0 +100 mV
AVgsp |Ground voltage |Delta to Vgg (Vss - Vssa) -100 0 +100 mV
VREFH ADC reference 1.18 Vbpa Vbpa \'
voltage high
VREFL ADC reference VSSA VSSA VSSA \%
voltage low
VapIN Input voltage ¢ 16-bit differential mode VREFL — 31/32 * \Y
VREFH
¢ All other modes VREFL — VREFH
CaDIN Input capacitance * 16-bit mode — 10 pF
e 8-bit / 10-bit / 12-bit — 4 5
modes
Rapin Input resistance — 2 5 kQ
Ras Analog source 13-bit / 12-bit modes 3
resistance fapck < 4 MHz . . 5 KO
fapck ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
faDCK ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 27. 16-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Crate ADC conversion |16-bit mode 5
rate No ADC hardware averaging 37.037 — 461.467 Ksps

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. To achieve the best results, the analog source resistance must be kept as low as
possible. The results in this data sheet were derived from a system that had < 8 Q analog source resistance. The Rag/Cas
time constant should be kept to < 1 ns.

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

5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Zon
Tpad T SIMPLIFIED
Lis | leakage | I CHANNEL SELECT
< - | dueto ;! CIRCUIT ADC SAR
I |nput | — = = = = —
Ras | | protection | | | Fj\»\/DI\N/\/_O/ | ENGINE
| + | |
| Vaow : ' | | |
= | |
G | |
t I * :[ ' b |
—>
I [ | [
|
= = | = | = | | [
ST b ! I R !
% AN —— o—4
|
INPUT PIN I
| Raon |
& T W\/—O/C)—H
INPUT PIN | '
|
|

B

INPUT PIN —— Caon

—_— —_ —_ — =

Figure 13. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics
Table 28. 16-bit ADC characteristics (VRerH = Vbobpas VRerL = Vssa)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes

Iopa_apc | Supply current 0.215 — 1.7 mA 3

Table continues on the next page...

K40 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.

Freescale Semiconductor, Inc. 43



http://cache.freescale.com/files/soft_dev_tools/software/app_software/converters/ADC_CALCULATOR_CNV.zip?fpsp=1

Peripheral operating requirements and behaviors

Table 28. 16-bit ADC characteristics (VrRern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
ADC e ADLPC =1, ADHSC =0 1.2 24 3.9 MHz tapack = 1/
asynchronous - ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz | TApAcK

f clock source

ADACK « ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
e ADLPC =0, ADHSC =1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE Total unadjusted ¢ 12-bit modes — +4 +6.8 LSB* 5
error * <12-bit modes — +1.4 +2.1
DNL Differential non- e 12-bit modes — +0.7 -1.1to+1.9 LSB4 5
linearity 031005
* <12-bit modes —
INL Integral non- * 12-bit modes — +1.0 -2.7t0 +1.9 LSB* 5
linearity -0.7 10 +0.5
e <12-bit modes — +0.5
Ers Full-scale error e 12-bit modes — -4 -5.4 LSB* VADIN =
* <12-bit modes — -1.4 -1.8 Vooa
5
Eq Quantization * 16-bit modes — -1t00 — LSB*
error « <13-bit modes — — +0.5
ENOB |Effective number |16-bit differential mode 6
of bits *« Avg=32 12.8 145 — bits
* Avg=4 11.9 13.8 — bits
16-bit single-ended mode
" Avg=32 12.2 13.9 — bits
e Avg=4
Ve 11.4 13.1 — bits
siINap | Signal-to-noise | See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
THD Total harmonic 16-bit differential mode 7
distortion . Avg=32 - —94 - dB
16-bit single-ended mode . -85 . 4B
* Avg =32
SFDR | Spurious free 16-bit differential mode 7
dynamic range . Avg=32 82 05 . dB
16-bit single-ended mod
6-bit single-ended mode 78 90 . 4B
e Avg=32
Table continues on the next page...
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Table 35. VREF full-range operating behaviors

Peripheral operating requirements and behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output with factory trim at 1.1915 1.195 1.1977 Vv
nominal Vppa and temperature=25C
Vout Voltage reference output — factory trim 1.1584 — 1.2376 \
Vstep Voltage reference trim step — 0.5 — mV
Vidritt Temperature drift (Vmax -Vmin across the full — — 80 mV
temperature range)
Ihg Bandgap only current — — 80 A 1
lp Low-power buffer current — — 360 uA 1
Ihp High-power buffer current — — 1 mA 1
AV, poap |Load regulation mV 1,2
e current=+ 1.0 mA — 2 —
e current=-1.0mA — 5 —
Tstup Buffer startup time — — 100 us
Vyarit Voltage drift (Vmax -Vmin across the full voltage — 2 — mV 1
range)

—_

See the chip's Reference Manual for the appropriate settings of the VREF Status and Control register.

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

Table 36. VREF limited-range operating requirements

Symbol Description Min. Max. Unit Notes
Ta Temperature 0 50 °C
Table 37. VREF limited-range operating behaviors
Symbol Description Min. Max. Unit Notes
Vout Voltage reference output with factory trim 1.173 1.225 \

6.7 Timers

See General switching specifications.

6.8 Communication interfaces

K40 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.

Freescale Semiconductor, Inc.

55



Peripheral operating requirements and behaviors

Table 44. 12C timing (continued)

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum Maximum | Minimum | Maximum
Fall time of SDA and SCL signals t — 300 20 +0.1Cy° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — ys
Bus free time between STOP and tsur 4.7 — 1.3 — ps
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter

akrwbd

The master mode 12C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves
acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and SCL
lines.

The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.

Input signal Slew = 10ns and Output Load = 50pf

Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.

A Fast mode I2C bus device can be used in a Standard mode 12C bus system, but the requirement tgy. pat = 250 ns must
then be met. This is automatically the case if the device does not stretch the LOW period of the SCL signal. If such a
device does stretch the LOW period of the SCL signal, then it must output the next data bit to the SDA line tymax + tsu: pat
= 1000 + 250 = 1250 ns (according to the Standard mode I2C bus specification) before the SCL line is released.

Cy, = total capacitance of the one bus line in pF.

C o

tsu; par™| <1

»

J < < tsu;sTA » tsu; sto >

E
tHD; DAT tHiGH

o)

Figure 24. Timing definition for fast and standard mode devices on the IC bus

6.8.8 UART switching specifications

See General switching specifications.
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Peripheral operating requirements and behaviors

6.8.9 SDHC specifications

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

Table 45. SDHC switching specifications

Num Symbol | Description | Min. | Max. Unit
Card input clock
SD1 fpp Clock frequency (low speed) 0 400 kHz
fpp Clock frequency (SD\SDIO full speed\high speed) 0 25\50 MHz
fpp Clock frequency (MMC full speed\high speed) 0 20\50 MHz
fop Clock frequency (identification mode) 0 400 kHz
SD2 twi Clock low time 7 — ns
SD3 twH Clock high time 7 — ns
SD4 trom Clock rise time — 3 ns
SD5 tTHL Clock fall time — 3 ns
SDHC output / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD6 top SDHC output delay (output valid) -5 8.3 ns
SDHC input / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD7 tisu SDHC input setup time 5 — ns
SD8 tiH SDHC input hold time 0 — ns
|SD3 l lSD2 'w ' SD1 l
SD6 | H
Output SDHC_DAT[3:0] T X
, .SD7 w SD8 :
Input SDHC_CMD D

Figure 25. SDHC timing
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Pinout

144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | MAP
BGA

25 | K1 | ADCIDP1 | ADC1_DP1 | ADC1_DP1
26 | K2 | ADC1_DM{ | ADC1_DM1 | ADC1_DM

27 | L1 | PGAODP/ | PGAO_DP/ | PGAO_DP/
ADCO_DPO/ | ADCO_DPO/ | ADCO_DPO/
ADC1_DP3 | ADC1_DP3 | ADC1_DP3

28 | L2 | PGAODMW/ | PGAODW/ | PGAO_DM/
ADCO_DMO/ | ADCO_DM0/ | ADCO_DMO/
ADC1_DM3 | ADC1_DM3 | ADC1_DM3

29 | M1 | PGATDP/ | PGA1DP/ | PGA1_DP/
ADC1_DPO/ | ADC1_DPO/ | ADC1_DPO/
ADCO_DP3 | ADCO_DP3 | ADCO_DP3

30 | M2 | PGATDM/ | PGA1DW | PGAI_DW/
ADC1_DMO/ | ADC1_DMO/ | ADC1_DMO/
ADCO_DM3 | ADCO_DM3 | ADCO_DM3

3 | H5 | VDDA VDDA VDDA
% | G5 | VREFH VREFH VREFH
33 | G6 | VREFL VREFL VREFL
3 | He | VSSA VSSA VSSA

35 | K3 | ADC1_SE16/ | ADC1_SE16/ | ADC1_SE16/
CMP2_IN2/ | CMP2_IN2/ | CMP2_IN2/
ADCO_SE22 | ADCO_SE22 | ADCO_SE22

3 | J3 | ADCO_SE16/ | ADCO_SE16/ | ADCO_SE16/
CMP1_INZ | CMP1_IN2/ | CMP1_INZ/
ADCO_SE21 | ADCO_SE21 | ADCO_SE21

37 | M3 | VREF.OUT/ | VREF_OUT/ | VREF_OUT/
CMP1_IN5/ | CMP1_IN5/ | CMP1_INS/
CMPO_IN5/ | CMPO_IN5/ | CMPO_INS/
ADC1_SE18 | ADC1_SE18 | ADC1_SE18

3 | L3 | DACO_OUT/ | DACO_OUT/ | DACO_OUT/
CMP1_IN3/ | CMP1_IN3/ | CMP1_IN3/
ADC0_SE23 | ADCO_SE23 | ADCO_SE23

3 | L4 | DAC1_OUT/ | DAC1_OUT/ | DAC1_OUT/
CMP2_IN3/ | CMP2_IN3/ | CMP2_IN3/
ADC1_SE23 | ADC1_SE23 | ADC1_SE23

40 | M7 | XTAL32 XTAL32 XTAL32
4 | M6 | EXTAL32 EXTAL3? EXTALS2

2 | L6 | VBAT VBAT VBAT

48 | — | VDD VDD VDD

44 1 — | VSS V8S VS

45 | M4 | PTEA ADCO_SE17 | ADCO_SE17 | PTE24 CAN1_TX UART4_TX EWM_OUT_b

46 | Kb | PTE2 ADCO_SE18 | ADCO_SE18 | PTE25 CAN1_RX UART4_RX FB_AD23 EWM_IN

47 | K4 | PTE26 DISABLED PTE26 UART4_CTS_ FB_AD22 RTC_CLKOUT | USB_CLKIN
b

48 | J4 | PTEZ DISABLED PTE27 UART4_RTS_ FB_AD21
b

49 | H4 | PTE8 DISABLED PTE28 FB_AD20
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Pinout
144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | MAP
BGA
5 | J5 | PTAO JTAG_TCLK/ | TSI0_CH1 PTAO UARTO_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ b SWD_CLK
EZP CLK
51 J6 | PTA1 JTAG_TDI | TSI0_CH2 PTA UARTO_RX | FTM0_CHe JTAG_TDI EZP DI
EZP DI
5 | K6 | PTA2 JTAG_TDO/ | TSI0_CH3 PTA2 UARTO_TX | FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EZP DO
5 | K7 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS_ | FTM0_CHo JTAG_TMS/
SWD_DIO b SWD_DIO
5 | L7 | PTA4 NMI_b/ TS10_CH5 PTA4 FTMO_CH{ NMIb EZP_CS.b
LLWU_P3 EZP_CS.b LLWU_P3
5% | M8 | PTAS DISABLED PTAS FTM0_CH2 CMP2_0UT | 1250_RX_ JTAG_TRST
BCLK
5% | E7 | VDD \VDD VDD
5 | G7 | VSS VSS VSS
5 | J7 | PTAG DISABLED PTAG FTM0_CH3 FB_CLKOUT TRACE_
CLKouT
5 | J8 | PTA7 ADC0_SE10 | ADCO_SE10 | PTA7 FTMO0_CH4 FB_AD18 TRACE_D3
60 | K8 | PTAS ADCO_SE11 | ADCO_SE11 | PTA8 FTM1_CHO FB_AD17 FIMI_QD_ | TRACE_D2
PHA
61 L8 | PTA9 DISABLED PTA9 FTM1_CH{ FB_AD16 FIM_QD_ | TRACE_D1
PHB
62 | M9 | PTA10 DISABLED PTA10 FTM2_CHO FB_AD15 FTM2_QD_ | TRACE_DO
PHA
63 | L9 | PTA DISABLED PTA!1 FTM2_CH{ FB_OE_b FTM2_QD_
PHB
64 | K9 | PTA12 CMP2_INO CMP2_INO PTA12 CANO_TX FTM1_CHo FB_CS5.b/ | 1250_TXD FTM1_QD_
FB_TSIZ1/ PHA
FB_BE23_16_
b
65 | J9 | PTA1Y CMP2_IN1 CMP2_IN1 PTA1Y CANO_RX FTM1_CHf FB_CS4.b/ | 1280_TX_FS | FTM1_QD_
LLWU_P4 LLWU_P4 FB_TSIZ0/ PHB
FB BE31_24_
b
66 | L10 | PTA14 DISABLED PTA14 SPI0_PCSO | UARTO_TX FB_AD31 1250_TX_
BCLK
67 | L1 | PTA15 DISABLED PTA15 SPI0_SCK UARTO_RX FB_AD30 1250_RXD
68 | Ki0 | PTA16 DISABLED PTA16 SPI0_SOUT | UART0_CTS_ FB_AD29 1280_RX_FS
b
69 | Kit | PTA17 ADC1_SE17 | ADC1_SE17 | PTA17 SPI0_SIN UARTO_RTS_ FB_AD28 [250_MCLK | 12S0_CLKIN
b
70 | E8 | VDD \DD \VDD
| G8 |VSS VSS VSS
72 | Mi2 | PTA18 EXTAL EXTAL PTA18 FTMO_FLT2 | FTM_CLKINO
73 | M1 | PTA19 XTAL XTAL PTA19 FTM1_FLTO | FTM_CLKIN1 LPTO_ALT
74 | L12 | RESET b RESET b RESET b

K40 Sub-Family Data Sheet Data Sheet, Rev. 7, 02/2013.

70 Freescale Semiconductor, Inc.




Pinout
144 | 144 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP | MAP
BGA
75 | Ki2 | PTA2 DISABLED PTA24 FB_AD14
76 | J12 | PTA%S DISABLED PTA25 FB_AD13
77 | It | PTA2% DISABLED PTA26 FB_AD12
78 | JI0 | PTAZ7 DISABLED PTA27 FB_AD11
79 | Hi2 | PTA28 DISABLED PTA28 FB_AD10
80 | Hi1 | PTA29 DISABLED PTA29 FB_AD19
81 | Hi0 | PTBU/ LCD_PO/ LCD_PO/ PTBO/ 12C0_SCL FTM1_CHO FIMI_QD_ | LCD_PO
LLWU_P5 ADCO_SE8/ | ADCO_SE8/ | LLWU_P5 PHA
ADC1_SE8/ | ADC1_SE8/
TSI0_CHO TS10_CHO
82 | H9 | PTBI LCD_P1/ LCD_P1/ PTB1 12C0_SDA FTM1_CHf FIMI_QD_ | LCD_P1
ADC0_SEY | ADCO_SEY/ PHB
ADC1_SEY | ADC1_SEY
TSI0_CH6 TS10_CH6
83 | Gi2 | PTB2 LCD_P2/ LCD_P2/ PTB2 12C0_SCL UARTO_RTS_ FTMO_FLT3 | LCD_P2
ADCO_SE12/ | ADCO_SE12/ b
TSI0_CH7 TS10_CH7
84 | Git | PTB3 LCD_P3/ LCD_PY PTB3 [2C0_SDA UARTO_CTS_ FTMO_FLTO | LCD_P3
ADCO_SE13/ | ADCO_SE13/ b
TSI0_CH8 TS10_CH8
85 | G10 | PTB4 LCD_P4/ LCD_P4/ PTB4 FTM1_FLTO | LCD_P4
ADC1_SE10 | ADC1_SE10
8 | G9 | PTB5 LCD_P5/ LCD_P5/ PTBS FTM2_FLTO | LCD_P5
ADC1_SE11 | ADC1_SE11
87 | F12 | PTB6 LCD_Pé/ LCD_Pe/ PTB6 LCD_P6
ADC1_SE12 | ADC1_SE12
88 | Fi1 | PTB7 LCD_P7/ LCD_P7/ PTBY LCD_P7
ADC1_SE13 | ADC1_SE13
89 | F10 | PTBS LCD_P8 LCD_P8 PTB8 UART3_RTS_ LCD_P8
b
9 | F9 | PTBY LCD_P9 LCD_P9 PTBY SPI1_PCS1 | UART3_CTS_ LCD_P9
b
91 | Ef2 | PTB10 LCD_P10Y LCD_P10/ PTB10 SPI{_PCSO | UART3_RX FTMO_FLT1 | LCD_P10
ADC1_SE14 | ADC1_SE14
9 | Ef1 | PTBH LCD_P11/ LCD_P11/ PTBH SPI1_SCK UART3_TX FTMO_FLT2 | LCD_P11
ADC1_SE15 | ADC1_SE15
93 | H7 | VSS VSS VSS
94 | F5 | VDD \VDD VDD
9 | E10 | PTB16 LCD_P1Y LCD_P12/ PTB16 SPI_SOUT | UARTO_RX EWM_IN LCD_P12
TSI0_CH9 TS10_CH9
9% | E9 | PTB17 LCD_P13/ LCD_P13/ PTB17 SPI1_SIN UARTO_TX EWM_OUT b | LCD_P13
TSI0_CH10 | TSI0_CH10
97 | D12 | PTBI18 LCD_P14/ LCD_P14/ PTB18 CANO_TX FTM2_CHO | 1250_TX_ FTM2_QD_ | LCD_P14
TSI0_CH11 | TSI0_CH11 BCLK PHA
98 | Di1 | PTB19 LCD_P15/ LCD_P15/ PTB19 CANO_RX FTM2_CH1 | 12S0_TX_FS FTM2_QD_ | LCD_P15
TSI0_CH12 | TSI0_CH12 PHB
99 | D10 | PTB20 LCD_P16 LCD_P16 PTB20 SPI2_PCS0 CMPO_OUT | LCD_P16
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