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Terminology and guidelines

3.1 Definition: Operating requirement

An operating requirement is a specified value or range of values for a technical
characteristic that you must guarantee during operation to avoid incorrect operation and
possibly decreasing the useful life of the chip.

3.1.1 Example

This is an example of an operating requirement, which you must meet for the
accompanying operating behaviors to be guaranteed:

Symbol Description Min. Max. Unit

Vop 1.0 V core supply 0.9 1.1 \Y
voltage

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

Ilwp Digital I1/0 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.
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Terminology and guidelines

3.6 Relationship between ratings and operating requirements
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3.7 Guidelines for ratings and operating requirements
Follow these guidelines for ratings and operating requirements:

* Never exceed any of the chip’s ratings.

* 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.
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General

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

Symbol | Description Min. Typ. Max. Unit Notes
Vpor Falling VDD POR detect voltage 0.8 1.1 1.5 \Y
V| vDH Falling low-voltage detect threshold — high 2.48 2.56 2.64 \
range (LVDV=01)
Low-voltage warning thresholds — high range 1
Vi vWiH e Level 1 falling (LVWV=00) 2.62 2.70 2.78 Vv
Vivwan * Level 2 falling (LVWV=01) 2.72 2.80 2.88 \
VivwaH * Level 3 falling (LVWV=10) 2.82 2.90 2.98 Vv
v * Level 4 falling (LVWV=11) 2.92 3.00 3.08 Vv
LVW4H
VHysH Low-voltage inhibit reset/recover hysteresis — — +80 — mV
high range
VivpL Falling low-voltage detect threshold — low range 1.54 1.60 1.66 \'
(LVDV=00)
Low-voltage warning thresholds — low range 1
VivwiL ¢ Level 1 falling (LVWV=00) 1.74 1.80 1.86 \Y
VivwaL * Level 2 falling (LVWV=01) 1.84 1.90 1.96 \Y
VivwaL * Level 3 falling (LVWV=10) 1.94 2.00 2.06 \
v * Level 4 falling (LVWV=11) 2.04 2.10 2.16 \Y
LVW4L
VivsL Low-voltage inhibit reset/recover hysteresis — — +60 — mV
low range
Vgg Bandgap voltage reference 0.97 1.00 1.08 \
tLpo Internal low power oscillator period — factory 900 1000 1100 ys
trimmed

1. Rising thresholds are falling threshold + hysteresis voltage

Table 3. VBAT power operating requirements

Symbol | Description Min. Typ. Max. Unit Notes

Vpeor_vear | Falling VBAT supply POR detect voltage 0.8 1.1 15 \"
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 867 — A 6
peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.1 — mA 7
peripheral clocks enabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — 509 — HA 8
Ipop_stop | Stop mode current at 3.0 V
e @ —40to25°C — 310 426 pA
e @70°C — 384 458 pA
e @ 105°C — 629 1100 pA
Ipp_vips | Very-low-power stop mode current at 3.0 V
* @ —40to 25°C — 3.5 22.6 pA
e @70°C — 20.7 52.9 pA
e @ 105°C — 85 220 pA
Ipb_LLs | Low leakage stop mode current at 3.0 V
e @ -40to 25°C — 21 3.7 pA
e @70°C — 7.7 43.1 pA
e @ 105°C — 32.2 68 pA
Ipp_viiss | Very low-leakage stop mode 3 current at 3.0 V
e @ -40to 25°C — 1.5 2.9 pA
e @70°C — 4.8 22.5 pA
e @ 105°C — 20 37.8 pA
Ipp_viLse | Very low-leakage stop mode 2 current at 3.0 V
e @ —40to 25°C — 1.4 2.8 pA
+ @70°C — 4.1 19.2 pA
e @ 105°C — 17.3 32.4 pA
Ipp_viist | Very low-leakage stop mode 1 current at 3.0 V
e @ —-40to25°C — 0.678 1.3 pA
e @70°C — 2.8 13.6 pA
e @ 105°C — 13.6 24.5 pA
Ipp_viiso | Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled
. @ —40 10 25°C — 0.367 1.0 pA
. @70°C — 24 13.3 pA
. @ 105°C — 13.2 241 pA
Table continues on the next page...
K20 Sub-Family Data Sheet, Rev. 4 5/2012.
Freescale Semiconductor, Inc. 15



General

emission level is the value of the maximum measured emission, rounded up to the next whole number, from among the
measured orientations in each frequency range.

2. Vpp=3.3V, Tp=25°C, fogc = 12 MHz (crystal), fgys = 48 MHz, fgys = 48MHz

3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method

5.2.7 Designing with radiated emissions in mind

To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

1. Go to http://www.freescale.com.

2. Perform a keyword search for “EMC design.”

5.2.8 Capacitance attributes
Table 8. Capacitance attributes

Symbol Description Min. Max. Unit
Cina Input capacitance: analog pins — 7 pF
CinoD Input capacitance: digital pins — 7 pF

5.3 Switching specifications

5.3.1 Device clock specifications
Table 9. Device clock specifications

Symbol | Description | Min. | Max. Unit Notes
Normal run mode
fsys System and core clock — 50 MHz
fsvys_uss System and core clock when Full Speed USB in 20 — MHz
operation
feus Bus clock — 50 MHz
fELASH Flash clock — 25 MHz
fLpTMR LPTMR clock — 25 MHz
VLPR mode'

fsys System and core clock — 4 MHz
feus Bus clock — 4 MHz

Table continues on the next page...
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General
Table 9. Device clock specifications (continued)

Symbol Description Min. Max. Unit Notes
fELASH Flash clock — 1 MHz
fERCLK External reference clock — 16 MHz
fLrtMR_pin | LPTMR clock — 25 MHz
fietmr_ercLk | LPTMR external reference clock — 16 MHz
flos_mcLk I2S master clock — 12.5 MHz
flos_BCLK I2S bit clock — 4 MHz

1. The frequency limitations in VLPR mode here override any frequency specification listed in the timing specification for any
other module.

5.3.2 General switching specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
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 50 — 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 — 13 ns
e 27=<Vpp=s3.6V — ns
¢ Slew enabled 7
e 1.71<Vpp 2.7V — ns
¢ 2.7 <Vpp <36V - 36 ns
24

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

TCLK / \ /:
E
Data inputs E <: Input data valid 57

%

Data outputs Output data valid

><

Data outputs ! »
Data outputs ¢ Output data valid

Figure 5. Boundary scan (JTAG) timing

TCLK  / \ /

5 . f
TDI/TMS : <' Input data valid 57
TDO X Output data valid
TDO i )
TDO <' Output data valid

Figure 6. Test Access Port timing
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Peripheral operating requirements and behaviors

Table 14. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Ibbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 25 — pHA
* 4 MHz — 400 — A
* 8 MHz (RANGE=01) — 500 — pA
* 16 MHz — 25 — mA
e 24 MHz — — mA
* 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)
— 0 — kQ
Vop Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \"
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 — Voo — \'%
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. C4,Cy can be provided by using either the integrated capacitors or by using external components.
4. When low power mode is selected, R is integrated and must not be attached externally.
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Table 22. EzPort switching specifications (continued)

Peripheral operating requirements and behaviors

Num Description Min. Max. Unit
EP1 EZP_CK frequency of operation (all commands except — fsys/2 MHz
READ)
EP1a EZP_CK frequency of operation (READ command) — fsys/8 MHz
EP2 EZP_CS negation to next EZP_CS assertion 2 X tgzp ok — ns
EP3 EZP_CS input valid to EZP_CK high (setup) 5 — ns
EP4 EZP_CK high to EZP_CS input invalid (hold) 5 — ns
EP5 EZP_D input valid to EZP_CK high (setup) 2 — ns
EP6 EZP_CK high to EZP_D input invalid (hold) 5 — ns
EP7 EZP_CK low to EZP_Q output valid — 17 ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns

EZP_CS \ yas
| R
! " EP§
EZP_Q (output) (
EP5 | EP6
‘>

EZP_D (input)

Figure 9. EzPort 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 23 and Table 24 are achievable on the
differential pins ADCx_DP0O, ADCx_DMO.

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 23. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage Absolute 1.71 — 3.6 \Y
AVppa | Supply voltage Delta to Vpp (Vpp- -100 0 +100 mV 2
Vbpa)
AVgsa | Ground voltage | Delta to Vs (Vss- -100 0 +100 mV 2
Vssa)
VREFH ADC reference 1.13 Vopa Voba Vv
voltage high
VREFL Reference Vssa Vssa Vssa \'%
voltage low
Vapin | Input voltage VREFL — VREFH \4
CapiN Input * 16 bit modes — 10 pF
capacitance « 810/12 bit — 4 5
modes
Rapin Input resistance — 2 5 kQ
Ras Analog source 13/12 bit modes 3
resistance facK < 4MHz o o 5 KO
fapck ADC conversion | < 13 bit modes 4
clock frequency 1.0 . 18.0 MHz
faDcK ADC conversion | 16 bit modes 4
clock frequency 50 . 12.0 MHz
Crate ADC conversion | < 13 bit modes 5
rate No ADC hardware 20.000 — 818.330 Ksps
averaging
Continuous
conversions enabled,
subsequent conversion
time

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

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

conversions enabled,
subsequent conversion

time

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

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.

DC pote

ntial difference.

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.

&

files/soft_dev_tools/software/app_software/converters/ADC_CALCULATOR_CNV.zip?fpsp=1

Vas

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Zon
Tpaa |~ > SIMPLIFIED
Lis | leakage | ! CHANNEL SELECT
< - | dueto | I CIRCUIT
I mput | —r— - - — —
Ris | | protection | | TA/DI\N/\/_O/ |
AMA—8 | — - o
l [ Vi : : | :
b 7 I [ ! [
| I _
I | [ [ > [
= | = | = I I
< — L - — g |

INPUT PIN

Y

INPUT PIN

—_— —_ —_ = 4

To use the maximum ADC conversion clock frequency, the ADHSC bit should be set and the ADLPC bit should be clear.
For guidelines and examples of conversion rate calculation, download the ADC calculator tool: http://cache.freescale.com/

ADC SAR

[ ENGINE

Figure 10. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics
Table 24. 16-bit ADC characteristics (VrRern = Vopbas VRerL = Vssa)

Symbol

Description

Conditions’

Min.

Typ.2

Max.

Unit

Notes

Ipba_Abc

Supply current

0.215

1.7

mA

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

Table 24. 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 2.4 3.9 MHz tapack = 1/
asynchronous « ADLPC=1, ADHSC=1 3.0 4.0 7.3 MHz fapack

f < clock source

ADAC * ADLPC=0, ADHSC=0 2.4 5.2 6.1 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 LSB4 5
error + <12 bit modes — +1.4 +2.1
DNL Differential non- ¢ 12 bit modes — +0.7 -1.1to LSB4 5
linearity +1.9
e <12 bit modes — +0.2 031005
INL Integral non- * 12 bit modes — +1.0 -2.7 to LSB4 5
linearity +1.9
. -0.7 to
<12 bit modes — +0.5 +05
Ers Full-scale error * 12 bit modes — -4 -5.4 LSB4 Vapin =
¢ <12 bit modes — -1.4 -1.8 Vopa
5
Eq Quantization * 16 bit modes — -1to0 — LSB4
error ¢ <13 bit modes — — +0.5
ENOB Effective number | 16 bit differential mode 6
of bits . Avg=32 12.8 14.5 — bits
e Avg=4 11.9 13.8 — bits
16 bit single-ended mode
e Avg=32
vg=3 12.2 13.9 — bits
* Avg=4 11.4 13.1 — bits
SINAD | Signaito-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-

6 bit single-ended mode . 85 . 4B
e Avg=32

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

0.18
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0.12 HYSTCTR
s Setting
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% 0.08 10
g / =11
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0.04
0.02
0
0.1 04 0.7 1 1.3 1.6 1.9 22 25 2.8 3.1
Vin level (V)
Figure 14. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=1)
6.6.3 Voltage reference electrical specifications
Table 26. VREF full-range operating requirements
Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 \'%
Ta Temperature -40 105 °C
CL Output load capacitance 100 nF 1,2

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

reference.
2. The load capacitance should not exceed +/-25% of the nominal specified C_ value over the operating temperature range of

the device.

Table 27. VREF full-range operating behaviors
Symbol | Description Min. Typ. Max. Unit Notes
Vout Voltage reference output with factory trim at 1.1915 1.195 1.1977 \'
nominal Vppa and temperature=25C
Table continues on the next page...
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Peripheral operating requirements and behaviors

6.8.1 USB electrical specifications

The USB electricals for the USB On-the-Go module conform to the standards
documented by the Universal Serial Bus Implementers Forum. For the most up-to-date
standards, visit http://www.usb.org.

6.8.2 USB DCD electrical specifications
Table 30. USB 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 \Y
Ipp_skc 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 ger | Data detect voltage 0.25 0.33 04 \Y

6.8.3 USB VREG electrical specifications
Table 31. USB VREG electrical specifications

Symbol | Description Min. Typ.1 Max. Unit Notes
VREGIN | Input supply voltage 2.7 — 55 \
Ibpon Quiescent current — Run mode, load current — 120 186 A
equal zero, input supply (VREGIN) > 3.6 V
Ippsy | Quiescent current — Standby mode, load — 1.1 1.54 A
current equal zero
IbDoff Quiescent current — Shutdown mode
« VREGIN = 5.0 V and temperature=25C - 650 - nA
* Across operating voltage and temperature o o 4 WA
lLoaprun | Maximum load current — Run mode — — 120 mA
lLoADstoy | 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 2.8 3.6 Vv
VRegazout | Regulator output voltage — Input supply 21 — 3.6 \Y 2

(VREGIN) < 3.6 V, pass-through mode

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

Table 35. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \Y,
Frequency of operation — 6.25 MHz
DS9 DSPI_SCK input cycle time 8 x tgys — ns
DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns
DS11 DSPI_SCK to DSPI_SOUT valid — 24 ns
DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS13 DSPI_SIN to DSPI_SCK input setup 3.2 — ns
DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns
DS15 DSPI_SS active to DSPI_SOUT driven — 19 ns
DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns
bsPiss —\ i o
i ‘ DS10 ‘ ‘ DS9 > i
(CPOL=0) E‘DS—ISH E HDSIZ :  DsI1 DS16 H
DSPI_SOUT >—< E First data X Data "S >:< Last data D—
DS13 1 : DS14 ‘
DSPI_SIN >—< First data X Dam% X Last data >7

Figure 18. DSPI classic SPI timing — slave mode

6.8.6 12C switching specifications

See General switching specifications.

6.8.7 UART switching specifications

See General switching specifications.
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Peripheral operating requirements and behaviors

’S—l’w 4’\52 \47 4’\52 \47
12S_MCLK (output)
% S3 >\
125_TX_BCLK/ / \¢ s7 /4 \ S\ /
12S_RX_BCLK (output) < 54 ) I I
:‘T’\ E 4: se &
125_TX_FS/ / E H T\
I2S_RX_FS (output) 1 | ;
| D L X 510 k
12S_TX_FS/ y ' N
125_RX_FS (input) _J AR ) | po—
25.7XD — XC | -
P
Figure 19. 12S/SAl timing — master modes
Table 37. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \
S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I12S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)
S13 12S_TX_FS/12S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I2S_RX_BCLK
S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK
S15 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output valid — 29 ns
S16 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output invalid |0 — ns
S17 12S_RXD setup before 12S_RX_BCLK 10 — ns
S18 12S_RXD hold after 12S_RX_BCLK 2 — ns
S§19 I12S_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
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Peripheral operating requirements and behaviors
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12S_TX_FS/ Y « R T\
12S_RX_FS (input) ‘ oosTh ‘ ‘ 1
12S_TXD ) —— X ) han

Figure 21. 12S/SAl timing — master modes

voltage range)

Table 39. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

S11 12S_TX_BCLK/I12S_RX_BCLK cycle time (input) 250 — ns

S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/12S_RX_FS input hold after 3 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid — 63 ns

S16 12S_TX_BCLK to 12S_TXD/I12S_TX_FS output invalid |0 — ns

S17 12S_RXD setup before 12S5_RX_BCLK 30 — ns

S18 12S_RXD hold after 12S_RX_BCLK 2 — ns

8§19 I2S_TX_FS input assertion to 12S_TXD output valid! |— 72 ns

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

8.1 K20 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 Control Module is responsible
for selecting which ALT functionality is available on each pin.

48 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
LQFP
-QFN
1| VDD VDD VDD
2 | VS§ VSS VSS
3 | USBO_DP USB0_DP USB0_DP
4 | USBO_DM USB0_DM USB0_DM
5 | VOUT33 VOUT33 VOUT33
6 | VREGIN VREGIN VREGIN
7 | ADCO_DPO | ADCO_DPO | ADCO_DPQ
8 | ADCO_DMO | ADCO_DMO | ADCO_DMO
9 | VDDA VDDA VDDA
10 | VREFH VREFH VREFH
11| VREFL VREFL VREFL
12 | VSSA VSSA VSSA

18 | VREFOUT/ | VREF_OUT/ | VREF_OUT/
CMP1_INS/ | CMP1_IN5/ | CMP1_IN5/
CMPO_IN5 CMPO_INS CMPO_IN5

14 | XTALR2 XTAL32 XTAL32
15 | EXTAL® EXTAL3? EXTAL3?

16 | VBAT VBAT VBAT

17 | PTAO JTAG_TCLK/ | TSI0_CH1 PTAO UARTO_CTS_ | FTMO_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ b/ SWD_CLK
EZP_CLK UARTO_COL b

18 | PTA1 JTAG_TDY/ T810_CH2 PTA1 UARTO_RX | FTM0_CH6 JTAG_TDI EZP_DI
EzP DI

19 | PTA2 JTAG_TDO/ | TSI0_CH3 PTA2 UARTO_TX FTMO_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EzP_DO

20 | PTA3 JTAG_TMS/ | TSI0_CH4 PTA3 UARTO_RTS b | FTM0_CHO JTAG_TMS/
SWD_DIO SWD_DIO

2 | PTA NMI_b/ T810_CHs PTA4/ FTMO_CH! NMI_b EZP CS b

LLWU_P3 EZP CS b LLWU_P3
22 | VDD VDD VDD
2 | VSS V88 V8S
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8.2 K20 Pinouts

The below figure shows the pinout diagram for the devices supported by this document.
Many signals may be multiplexed onto a single pin. To determine what signals can be
used on which pin, see the previous section.

n < (sl o o
E| E| E\ E\ E| gZl $|
2 2 ] 2 2 2 2
= = = = = = =
= ! J 3 3 2 2
5 8 8 3 8 8 38 8 6 8 8 3
E &K &K & & & & E E B & &
2 5 ¢ % 3 %2 9 % % 38 8 b5
vop [ |4 36 | | prcaiiwu_p7
vss [_|2 35 [ ] prce
usso.op [ |3 34 | ] PTCILLWU_P6
usso_oM [_|a 33 [_] PTCO
voutss [ |s 32 [ ] e
VREGIN [ e 31 || pTB16
apco_bPo [ |7 30 | | PtBs
ADCO_DMO [ |8 20 | ] PTB2
vobA [ |9 28 | ] P8I
vrRerH [ |10 27 |_] PTBOLLWU_PS
vReFL [ |11 26 | | RESET.b
vssa [ a2 25 | ] prate

PTA0 [ | 17
PTA1 [ | 18
PTA2 [ | 19
PTA3 [ | 20

]2
voD [ | 22

I RE
XTAL32 |: 14
vBaT [ | 16
vss [ | 23
PTA18 [ | 24

ExtALz2 [ | 15

PTA4/LLWU_P3

VREF_OUT/CMP1_IN5/CMPO_IN5

Figure 23. K20 48 LQFP/QFN Pinout Diagram

9 Revision History

The following table provides a revision history for this document.
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Table 41. Revision History

Rev. No. Date Substantial Changes
2 2/2012 Initial public release
3 4/2012 * Replaced TBDs throughout.
¢ Updated "Power mode transition operating behaviors" table.
¢ Updated "Power consumption operating behaviors" table.

For "Diagram: Typical IDD_RUN operating behavior" section, added "VLPR mode
supply current vs. core frequency" figure.

Updated "EMC radiated emissions operating behaviors" section.

Updated "Thermal operating requirements" section.

Updated "MCG specifications" table.

Updated "VREF full-range operating behaviors" table.

Updated "I12S/SAIl Switching Specifications" section.

Updated "TSI electrical specifications" table.

4 5/2012 ¢ For the "32kHz oscillator frequency specifications", added specifications for an
externally driven clock.

* Renamed section "Flash current and power specfications" to section "Flash high
voltage current behaviors" and improved the specifications.

¢ For the "VREF full-range operating behaviors" table, removed the Ac (aging coefficient)
specification.

* Corrected the following DSPI switching specifications: tightened DS5, DS6, and DS7;
relaxed DS11 and DS13.

¢ For the "TSI electrical specifications", changed and clarified the example calculations
for the MaxSens specification.
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