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Terminology and guidelines

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 Vv
voltage

3.5 Result of exceeding a rating
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3.6 Relationship between ratings and operating requirements
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5.1 AC electrical characteristics

General

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.

Input Signal

High

Viy Low
Midp oint1
Fall Time —om| la— VL _—

The midpoint is V) + (My — V2.

-«— Rise Time

Figure 1. Input signal measurement reference

5.2 Nonswitching electrical specifications

5.2.1 Voltage and current operating requirements

Table 1. Voltage and current operating requirements

Symbol | Description Min. Max. Unit Notes
Vpp Supply voltage 1.71 3.6 Vv
Vbpa Analog supply voltage 1.71 3.6 \
Vpp — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 Vv
Vgs — Vssa |Vss-to-Vgsa differential voltage -0.1 0.1 \Y
Veat RTC battery supply voltage 1.71 3.6 \
ViH Input high voltage
¢ 27V<Vpp<36V 0.7 x Vpp — \Y
e 1.7V<sVpp=s27V 0.75 x Vpp —
Vi Input low voltage
e 27V<Vpp=s36V — 0.35 x Vpp \'%
e 1.7V<Vpp<27V — 0.3 x Vpp \
Vhys Input hysteresis 0.06 x Vpp — \Y
licio I/0 pin DC injection current — single pin 1
* V|n < Vss-0.3V (Negative current injection) mA
* Vin > Vpp+0.3V (Positive current injection) 3 o
— +3

Table continues on the next page...
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General

Run Mode Current vs Core Frequency
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Figure 2. Run mode supply current vs. core frequency
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Very Low Power Run (VLPR) Current vs Core Frequency
Temp (C)=25,VDD=3 6V,CACHE=ENABLE, Code Residence=Flash
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Figure 3. VLPR mode supply current vs. core frequency
5.2.6 EMC radiated emissions operating behaviors
Table 7. EMC radiated emissions operating behaviors 1
Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 19 dBuV 2,3
VRe2 Radiated emissions voltage, band 2 50-150 21 dBuVv
VREes Radiated emissions voltage, band 3 150-500 19 dBuV
VREs Radiated emissions voltage, band 4 500-1000 11 dBpVv
VRE_IEC IEC level 0.15-1000 L — 3,4

—_

This data was collected on a MK20DN128VLHS5 64pin LQFP device.

Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. The reported
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.
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General

3. Vpp=3.3V, Ta=25°C, fogc =12 MHz (crystal), fgys = 48 MHz, fgys = 48MHz
4. 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 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
Cin A Input capacitance: analog pins — 7 pF
CinD 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
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’

fsvys System and core clock — 4 MHz
faus Bus clock — 4 MHz
frLASH Flash clock — 1 MHz
fercLk External reference clock — 16 MHz
fiptmMR_pin | LPTMR clock — 25 MHz

Table continues on the next page...
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General

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. 15 pF load

P

5.4 Thermal specifications

5.4.1 Thermal operating requirements

Table 11. Thermal operating requirements

Symbol Description Min Max. Unit
T, Die junction temperature -40 125 °C
Ta Ambient temperature —40 105 °C
5.4.2 Thermal attributes
Board type Symbol Description 80 LQFP Unit Notes
Single-layer (1s) Reua Thermal 50 °C/W 1,2
resistance, junction
to ambient (natural
convection)
Four-layer (2s2p) | Rgja Thermal 35 °C/W 1,3
resistance, junction
to ambient (natural
convection)
Single-layer (1s) Resva Thermal 39 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)
Four-layer (2s2p) | Rgyma Thermal 29 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)
— Reus Thermal 19 °C/W 4
resistance, junction
to board
— ReJc Thermal 8 °C/W 5

resistance, junction
to case

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

Table 12. JTAG limited voltage range electricals (continued)

Symbol Description Min. Max. Unit
J5 Boundary scan input data setup time to TCLK rise 20 — ns
Jé 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 — ns
Ji1 TCLK low to TDO data valid — 17 ns
J12 TCLK low to TDO high-Z — 17 ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns

Table 13. JTAG full voltage range electricals
Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \

Ji TCLK frequency of operation MHz

e Boundary Scan 10

e JTAG and CJTAG 20

¢ Serial Wire Debug 0 40
J2 TCLK cycle period 1/J1 — ns
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
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Peripheral operating requirements and behaviors

TCLK  / \ /:

E . Q10—
TDI/TMS : <: Input data valid 57
TDO i >'< Output data valid
TDO ! );
TDO <' Output data valid

Figure 6. Test Access Port timing

TCLK / \ / \ / \ /
:

TRST \L J'[

Figure 7. TRST timing

6.2 System modules

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

6.3 Clock modules
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Peripheral operating requirements and behaviors

Table 14. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jeye_fi FLL period jitter . 180 . ps
i fDCO =48 MHz _ _
hd cho =98 MHz 150
ti_acquire | FLL target frequency acquisition time — — 1 ms 7
PLL
fuco VCO operating frequency 48.0 — 100 MHz
Lo PLL operating current - 1060 - uA 8

e PLL @ 96 MHz (foscfhij =8 MHZ, prLref =
2 MHz, VDIV multiplier = 48)

o PLL operating current 8

e PLL @ 48 MHz (foso i 1 = 8 MHZ, foy et = - 600 - HA
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pn | PLL period jitter (RMS) 9
* fuco = 48 MHz — 120 — ps
* fyeo = 100 MHz — 50 — ps
Jace_pil | PLL accumulated jitter over 1pys (RMS) 9
* fueo = 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 10
+1075(1/

fpII_ref)

PN

oo

This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock
mode).

2V<=VDD<=3.6V.

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.

10. 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
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Peripheral operating requirements and behaviors

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 19. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvpgma  |Longword Program high-voltage time — 7.5 18 ps

thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbikesek | Erase Block high-voltage time for 256 KB — 104 904 ms 1

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

6.4.1.2 Flash timing specifications — commands
Table 20. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1blke4k ¢ 64 KB data flash — — 0.9 ms
trd1blko56Kk e 256 KB program flash - _ 1.7 ms
tra1secok | Read 1s Section execution time (flash sector) — — 60 us 1
togmenk | Program Check execution time — — 45 us 1
trdrsre Read Resource execution time — — 30 us 1
togma Program Longword execution time — 65 145 us
Erase Flash Block execution time 2
tersbik6ak * 64 KB data flash — 58 580 ms
tersblka56k e 256 KB program flash — 122 985 ms
tersser Erase Flash Sector execution time — 14 114 ms 2

Program Section execution time

togmsecs12 * 512 bytes flash — 2.4 — ms
thgmsectk * 1 KB flash — 4.7 — ms
tpgmsecak * 2 KB flash — 9.3 — ms
tegtall Read 1s All Blocks execution time — — 1.8 ms
trdonce | R€ad Once execution time — - o5 us 1
tpgmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 250 2000 ms 2
tutykey Verify Backdoor Access Key execution time — — 30 us 1

Table continues on the next page...
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Table 20. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Swap Control execution time

tswapxo1 ¢ control code 0x01 — 200 — us

tswapx02 ¢ control code 0x02 — 70 150 us

tswapxo4 e control code 0x04 — 70 150 us

tswapxos e control code 0x08 — — 30 us

Program Partition for EEPROM execution time
tpgmparteak * 64 KB FlexNVM _ 138 . s

Set FlexRAM Function execution time:

tsetramit ¢ Control Code OxFF — 70 _ us
tsetram3ok e 32 KB EEPROM backup — 0.8 1.2 ms
tsetrameak * 64 KB EEPROM backup — 13 1.9 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:
teewrsb3zk * 32 KB EEPROM backup — 385 1800 ps
teewrsbeak * 64 KB EEPROM backup 475 2000 ps

Word-write to FlexRAM for EEPROM operation

teewriebers | WWord-write to erased FlexRAM location — 175 260 us
execution time

Word-write to FlexRAM execution time:
teewr16b32k ¢ 32 KB EEPROM backup — 385 1800 us
teewr16b64k * 64 KB EEPROM backup — 475 2000 us

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:
teewrs2bazk e 32 KB EEPROM backup — 630 2050 us
teewra2beak * 64 KB EEPROM backup — 810 2250 ps

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.
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Peripheral operating requirements and behaviors

6.4.1.3 Flash high voltage current behaviors
Table 21. Flash high voltage current behaviors
Symbol Description Min. Typ. Max. Unit
Ipb_PeMm Average current adder during high voltage — 25 6.0 mA
flash programming operation
Ibb_ERS Average current adder during high voltage — 15 4.0 mA
flash erase operation
6.4.1.4 Reliability specifications
Table 22. NVM reliability specifications
Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 years
tvmretpik | Data retention after up to 1 K cycles 20 100 years
Nnvmeyep | Cycling endurance 10K 50 K cycles 2
Data Flash
thmretdiok | Data retention after up to 10 K cycles 5 50 years
twmretdik | Data retention after up to 1 K cycles 20 100 years
Nnvmeyed | Cycling endurance 10K 50 K cycles 2
FlexRAM as EEPROM
thmretee10o | Data retention up to 100% of write endurance 5 50 years
thmretee1o |Data retention up to 10% of write endurance 20 100 years
Write endurance 3
Nnvmwree16 e EEPROM backup to FlexRAM ratio = 16 35K 175 K writes
Nnvmwree128 ¢ EEPROM backup to FlexRAM ratio = 128 315K 1.6 M writes
Nnvmwree512 * EEPROM backup to FlexRAM ratio = 512 1.27 M 6.4 M writes
Nnvmwree4k e EEPROM backup to FlexRAM ratio = 4096 10M 50 M writes

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a constant

25 °C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in Engineering
Bulletin EB619.

Cycling endurance represents number of program/erase cycles at -40 °C < T < °C.

Write endurance represents the number of writes to each FlexRAM location at -40 °C <Tj < °C influenced by the cycling
endurance of the FlexNVM (same value as data flash) and the allocated EEPROM backup per subsystem. Minimum and
typical values assume all byte-writes to FlexRAM.
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renpheral operating requirements and behaviors

6.4.2 EzPort switching specifications
Table 23. EzPort switching specifications

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \Y
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 tezp ck — 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 — ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns

i EP3 EP4 E EP2
e <1 I o ) B E—
EZP_CS N\ J/ \
EP7 Hi—v‘ H EPS
EZP_Q (output) ¢ \
EPS ¢—) EP6

oo IO @

Figure 8. EzPort Timing Diagram

6.5 Security and integrity modules
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Peripheral operating requirements and behaviors

6.5.1 Drylce Tamper Electrical Specifications

Information about security-related modules is not included in this document and is
available only after a nondisclosure agreement (NDA) has been signed. To request an
NDA, please contact your local Freescale sales representative.

6.6 Analog

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 24 and Table 25 are achievable on the
differential pins ADCx_DP0, 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 24. 16-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vopa |Supply voltage  |Absolute 1.71 — 3.6 \Y
AVppa Supply voltage Delta to Vpp (Vpp — Vppa) -100 0 +100 mV
AVgsa Ground voltage Delta to Vgg (Vs — Vssa) -100 0 +100 mV
VREFH ADC reference 1.13 VDDA VDDA \'%
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y
voltage low
VapIN Input voltage ¢ 16-bit differential mode VREFL — 31/32 * \'%
VREFH
¢ All other modes VREFL — VREEH
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 KQ
fapck ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
fapck ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency

Table continues on the next page...
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Table 24. 16-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 Ksps

Continuous conversions
enabled, subsequent
conversion time

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.

To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.

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

P

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Zio
Cpad |~ > SIMPLIFIED
L | leakage | CHANNEL SELECT
<7 | dueto | CIRCUIT ADG SAR
I input | _—_- - - — —
Rus | I protection | | | Rao | ENGINE
NNV \ 4 ’\/\/\/—O/O—|—1
I Vaow | I | | |
Z | I
C | |
Vis AS | | | | | |
—>
| ' | | |
- = | S = | | |
< Pl ’ I Ruy I
|E Ao oL
|
INPUT PIN |
| Raon I
|E Ao 04
INPUT PIN | ; :
| Ruow
|E ; AMAN—— o

INPUT PIN —— Caon

Figure 9. ADC input impedance equivalency diagram
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Peripheral operating requirements and behaviors

6.8.2 USB DCD electrical specifications
Table 27. USB DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp src | USB_DP source voltage (up to 250 pA) 0.5 — 0.7 \"
Vige Threshold voltage for logic high 0.8 — 2.0 \Y
Ipp src  |USB_DP source current 7 10 13 A
Ipm_sink | USB_DM sink current 50 100 150 A
Rom 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 \

6.8.3 VREG electrical specifications
Table 28. VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 55 \'%
Ibbon Quiescent current — Run mode, load current — 125 186 pA
equal zero, input supply (VREGIN) > 3.6 V
Ippstoy | Quiescent current — Standby mode, load current — 1.1 10 pA
equal zero
IpDoff 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
ILoADstby |Maximum load current — Standby mode — — 1 mA
VRegasout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V
* Run mode 3 33 36 Y
* Standby mode 2.1 2.8 3.6 v
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 — 315 — 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 aq-
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Table 33. 12S/SAl master mode timing (continued)

Num. Characteristic Min. Max. Unit
S8 12S_TX_BCLK to 12S_TXD invalid 0 — ns
S9 12S_RXD/I2S_RX_FS input setup before 25 — ns
12S_RX_BCLK
S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns

’S—l’w 4’\52 w‘i 4’\52 \47
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I2S_RX_FS (output) 1 | ;
| D L X 510 k
12S_TX_FS/ y ' N
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Figure 18. 12S/SAl timing — master modes
Table 34. 12S/SAl slave mode timing
Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 \'
S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 80 — ns
S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)
S13 12S_TX_FS/I12S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I2S5_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
sS18 I12S_RXD hold after I2S_RX_BCLK 2 — ns
S19 I2S_TX_FS input assertion to I12S_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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Figure 20. 12S/SAl timing — master modes

Table 36. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full
voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

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

S12 12S_TX_BCLK/I12S_RX_BCLK pulse width high/low 45% 55% MCLK period
(input)

S13 12S_TX_FS/I12S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I12S_RX_BCLK

S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/12S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid — 87 ns

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

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 12S_RXD hold after 2S_RX_BCLK 2 — ns

S19 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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K12, K21, and K22 devices and are not present on K10 and
K20 devices.

* The TRACE signals on PTEO, PTE1, PTE2, PTE3, and
PTE4 are available only for K11, K12, K21, and K22
devices and are not present on K10 and K20 devices.

* If the VBAT pin is not used, the VBAT pin should be left
floating. Do not connect VBAT pin to VSS.

e The FTM_CLKIN signals on PTB16 and PTB17 are
available only for K11, K12, K21, and K22 devices and is
not present on K10 and K20 devices. For K22D devices
this signal is on ALT4, and for K22F devices, this signal is
on ALT7.

* The FTMO_CH2 signal on PTC5/LLWU_P9 is available
only for K11, K12, K21, and K22 devices and is not
present on K10 and K20 devices.

* The [2CO_SCL signal on PTD2/LLWU_P13 and
12C0O_SDA signal on PTD3 are available only for K11,

K12, K21, and K22 devices and are not present on K10 and
K20 devices.
80 |  Defaul ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
LOFP
1 | ADCO_SEf0 | ADCOSE10 | PTED SPHPCST | UARTI_TX TRACE_CLKOUT | 12C1_SDA RTC_CLKOUT
2 | ADCOSE!T | ADCOSEH | PTEW SPI_SOUT | UARTI_RX TRACED3 | 1261_SCL SPI_SIN
LLWU_PO
3 | ADCODP1 | ADCODPI | PTEY SPHSCK | UARTI_CTS b TRACE D2
LLWU_P1
¢+ [ADCODMI | ADCODMI | PTES SPI1_SIN UART_RTS b TRACE D1 SPI_SOUT
5 | DISABLED PTEY SPHPCS) | UARTS.TX TRACE_DO
LLWU_P2
6 | DISABLED PTES SPHPCS2 | UART3_RX
7 | voo VDD
8 | vss vss
9 | Useo_op USB0_DP
10| USB0.DM USBO_DM
11 | vourss VouT3
12| VREGIN VREGIN
13 | ADCO.DPO | ADCO_DPO
#4 | ADCO.DMO | ADCO_DMO
15 | ADCO.DP3 | ADCO_DPS
16 | ADCO.DM3 | ADCO.DM3
17 | VDDA VDDA
18 | VREFH VREFH
19 | VREFL VREFL
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