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A
General
Symbol Description Min. Max. Unit
Vb Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 155 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 Vpp + 0.3 \Y
Vaio Analog', RESET, EXTAL, and XTAL input voltage -0.3 Vpp + 0.3 \
Ip Maximum current single pin limit (applies to all digital pins) 25 25 mA
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \"
Vuseo_pp |USBO_DP input voltage -0.3 3.63 \
Vusso.pm |USBO_DM input voltage -0.3 3.63 \Y
VREGIN |USB regulator input -0.3 6.0 \
VgaT RTC battery supply voltage -0.3 3.8 \Y

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

2 General

2.1 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.

Low High
VIH
Input Signal Midpoint1 ;
_ Vi o
Fall Time —> —> Rise Time

The midpointis Vi + (Viu - Vi) / 2

Figure 2. Input signal measurement reference

2.2 Nonswitching electrical specifications
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2.2.1 Voltage and current operating requirements

Table 1. Voltage and current operating requirements

General

Symbol | Description Min. Max. Unit Notes
Vop Supply voltage 1.71 3.6 \Y,
Vppa Analog supply voltage 1.71 3.6 \
Vpp — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 \Y
Vgs — Vssa | Vss-to-Vgga differential voltage -0.1 0.1 \
Veat RTC battery supply voltage 1.71 3.6 \
ViH Input high voltage
e 27V<Vpp<s36V 0.7 x Vpp — \
e 1.71V<Vpp=<27V 0.75 x Vpp — Vv
Vi Input low voltage
e 27V<sVpp=s36V — 0.35 x Vpp Vv
e 1.71V<Vpp=27V — 0.3 x Vpp \
Vuvs Input hysteresis 0.06 x Vpp — \
licio I/0 pin DC injection current — single pin 1
* V)\ < Vgs-0.3V (Negative current injection) mA
* Vin > Vpp+0.3V (Positive current injection) 3 o
— +3
liccont Contiguous pin DC injection current —regional limit,
includes sum of negative injection currents or sum of
positive injection currents of 16 contiguous pins
. S -25 — mA
* Negative current injection
. L — +25
* Positive current injection
VRam Vpp voltage required to retain RAM 1.2 — \"
Verveatr | VBaT Voltage required to retain the VBAT register file | Vpor veaT — V

1. All analog pins are internally clamped to Vgg and Vpp through ESD protection diodes. If V| is less than Va0 _min OF
greater than Vaio_max, @ current limiting resistor is required. The negative DC injection current limiting resistor is

calculated as R=(Vaio_min-Vin)/Ilicaiol- The positive injection current limiting resistor is calculated as R=(Vy-

Vaio_max)/llicaiol- Select the larger of these two calculated resistances if the pin is exposed to positive and negative
injection currents.

2.2.2 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 15 \Y
Vivon |Falling low-voltage detect threshold — high 2.48 2.56 2.64 Vv
range (LVDV=01)
Table continues on the next page...
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A
General
Table 5. Power mode transition operating behaviors (continued)
Symbol | Description Min. Max. Unit Notes
* 1.71 V/(Vpp slew rate) < 300 ps — 1.7V /(Vpp
e 1.71 V/(Vpp slew rate) > 300 ps slew rate)
« VLLSO > RUN - 150 ks
+ VLLS1— RUN - 150 HS
« VLLS2 > RUN - 79 ks
« VLLS3 > RUN - 9 ks
« LLS > RUN - 6 bs
« VLPS - RUN - 52 ks
+ STOP - RUN - 52 HS

1. Normal boot (FTFL_OPT[LPBOOT]=1)

2.2.5 Power consumption operating behaviors
Table 6. Power consumption operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ibpa Analog supply current — — See note mA 1
Ipb_gun | Run mode current — all peripheral clocks 2
disabled, code executing from flash
T ei1syv — 12.98 14 mA
© @sov — 12.93 13.8 mA
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash
T @18V = 17.04 19.3 mA
e @3.0V
© @25°C — 17.01 18.9 mA
© @125°C — 19.8 21.3 mA
Ipp_wair | Wait mode high frequency current at 3.0 V — all — 7.95 9.5 mA 2
peripheral clocks disabled
Ioo_wair | Wait mode reduced frequency current at 3.0 V — 5.88 7.4 mA 5
— all peripheral clocks disabled
Ipp_stop |Stop mode current at 3.0 V — 320 436 A

Table continues on the next page...
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Table 10. General switching specifications

General

Symbol

Description

Min.

Max.

Unit

Notes

e 1.71<Vpp<c2.7V
e 27<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.

P

75 pF load
5. 15 pF load

2.4 Thermal specifications

2.4.1 Thermal operating requirements
Table 11. Thermal operating requirements

Symbol Description Min Max. Unit
Ty Die junction temperature -40 125 °C
Ta Ambient temperature -40 105 °C
2.4.2 Thermal attributes
Board type Symbol Description 121 MAPBGA Unit Notes
Single-layer (1s) | Rgya Thermal 79 °C/W 1,2
resistance,
junction to
ambient (natural
convection)
Four-layer (2s2p) | Rgja Thermal 46 °C/W 1,8
resistance,
junction to
ambient (natural
convection)
Single-layer (1s) | Rgyma Thermal 67 °C/W 18
resistance,
junction to

ambient (200 ft./
min. air speed)

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

Board type Symbol Description 121 MAPBGA Unit Notes
Four-layer (2s2p) | Rgyma Thermal 42 °C/W 19
resistance,
junction to

ambient (200 ft./
min. air speed)

Ress Thermal 29 °C/W 4
resistance,
junction to board

Reyc Thermal 21 °C/W 5
resistance,
junction to case

Y Thermal 4 °C/W 6
characterization
parameter,
junction to
package top
outside center
(natural
convection)

NOTES:

1.

3

Junction temperature is a function of die size, on-chip power dissipation, package
thermal resistance, mounting site (board) temperature, ambient temperature, air
flow, power dissipation of other components on the board, and board thermal
resistance.

Determined according to JEDEC Standard JESDS51-2, Integrated Circuits Thermal
Test Method Environmental Conditions—Natural Convection (Still Air) with the
single layer board horizontal. Board meets JESD51-9 specification.

. Determined according to JEDEC Standard JESD51-6, Integrated Circuit Thermal

Test Method Environmental Conditions—Forced Convection (Moving Air) with the
board horizontal.

Determined according to JEDEC Standard JESDS51-8, Integrated Circuit Thermal
Test Method Environmental Conditions—Junction-to-Board. Board temperature is
measured on the top surface of the board near the package.

. Determined according to Method 1012.1 of MIL-STD 883, Test Method Standard,

Microcircuits, with the cold plate temperature used for the case temperature. The
value includes the thermal resistance of the interface material between the top of
the package and the cold plate.

Determined according to JEDEC Standard JESDS51-2, Integrated Circuits Thermal
Test Method Environmental Conditions—Natural Convection (Still Air).

Peripheral operating requirements and behaviors

18

Kinetis K21D Sub-Family Data Sheet, Rev6, 04/2014.

Freescale Semiconductor, Inc.



Peripheral operating requirements and behaviors

TCLK / \ /
i

Data inputs E <: Input data valid 57
D

Data outputs ; X Output data valid

Data outputs : »

Data outputs ¢ Output data valid

Figure 6. Boundary scan (JTAG) timing

TCLK  / \ /

i ; ;
TDI/TMS : <' Input data valid 57
TDO X Output data valid
TDO i )
TDO <' Output data valid

Figure 7. Test Access Port timing
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Peripheral operating requirements and behaviors

Table 14. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
fioc_nigh  |Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
f_ref FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS=00) 20 20.97 25 MHz 3,4
frequency range 640 x fo1 ref
Mid range (DRS=01) 40 41.94 50 MHz
1280 x f_ref
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fyy_ref
High range (DRS=11) 80 83.89 100 MHz
2560 X f_ref
faco_t DMx3 | DCO output Low range (DRS=00) — 23.99 — MHz 5,8
2 frequency 732 x f_ref
Mid range (DRS=01) — 47.97 — MHz
1464 x Ty ref
Mid-high range (DRS=10) — 71.99 — MHz
2197 X fy_ref
High range (DRS=11) — 95.98 — MHz
2929 x fy_ref
Jeye_fi FLL period jitter . 180 . ps
s ~ e | -
ta_acquire |FLL target frequency acquisition time — — 1 ms 7
PLL
fuco VCO operating frequency 48.0 — 100 MHz
2 MHz, VDIV multiplier = 48)
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pi | PLL period jitter (RMS) 9
* fuco =48 MHz — 120 — ps
¢ fuco =100 MHz — 75 — ps
Jace_pil |PLL accumulated jitter over 1us (RMS) 9
— 1350 — ps
— 600 — ps
Table continues on the next page...
Kinetis K21D Sub-Family Data Sheet, Rev6, 04/2014. 23

Freescale Semiconductor, Inc.




Peripheral operating requirements and behaviors

Table 14. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
* fuco =48 MHz

¢ fye0 = 100 MHz

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 106 s 10
+1075(1/

fpll_ref)

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

3. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=0.

4. The resulting system clock frequencies should not exceed their maximum specified values. The DCO frequency
deviation (Afye,_t) Over voltage and temperature should be considered.

5. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32=1.

6. The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

7. This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX32 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.

8. Excludes any oscillator currents that are also consuming power while PLL is in operation.

9. 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.

3.3.2 Oscillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications
Table 15. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes
Vpp Supply voltage 1.71 — 3.6 \Y,
Ibbosc | Supply current — low-power mode (HGO=0) 1
e 32 kHz — 500 — nA
e 4 MHz — 200 — HA
* 8 MHz (RANGE=01) — 300 — pA
* 16 MHz — 950 — pA
e 24 MHz — 1.2 — mA
* 32 MHz — 1.5 — mA
Ibbosc | Supply current — high-gain mode (HGO=1) 1

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

Table 15. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
e 32 kHz — 5 — A
* 4 MHz — 500 — pA
* 8 MHz (RANGE=01) — 600 — A
e 16 MHz — 25 — mA
* 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 — 200 — kQ
mode (HGO=1)
Series resistor — high-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — high-frequency, high-gain
mode (HGO=1)
— 0 — kQ
Vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — low-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vop — \Y
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 — Vpp — \Y

mode) — high-frequency, high-gain mode
(HGO=1)

akrwhd =~

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation
Cy and C, can be provided by using either integrated capacitors or external components.
When low-power mode is selected, Rk is integrated and must not be attached externally.
The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to

any other device.
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Peripheral operating requirements and behaviors

Table 17. 32kHz oscillator DC electrical specifications (continued)

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

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.

3.3.3.2 32 kHz oscillator frequency specifications
Table 18. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo  |Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
Vec_extaizz | Externally provided input clock amplitude 700 — VeaT mV 2,3

—_

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

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input.
The oscillator remains enabled and XTAL32 must be left unconnected.

3. The parameter specified is a peak-to-peak value and V|4 and V|_ specifications do not apply. The voltage of the

applied clock must be within the range of Vgg to VgaT.

3.4 Memories and memory interfaces

3.4.1

This section describes the electrical characteristics of the flash memory module.

Flash electrical specifications

3.4.1.1

The following specifications represent the amount of time the internal charge pumps
are active and do not include command overhead.

Flash timing specifications — program and erase

Table 19. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes

thvogms  |LONgword Program high-voltage time — 7.5 18 [VES —

thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbikessk | Erase Block high-voltage time for 256 KB — 104 904 ms 1
Kinetis K21D Sub-Family Data Sheet, Rev6, 04/2014. 27
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1
EP3 EP4 ! EP2

EZP_CS 4L\ / \‘ _

EP7 :47—» '4—) EPS
EZP_Q (output) ‘ 4

1

EP5 4—Pp4—P EP6
I I

Figure 9. EzPort Timing Diagram

3.5 Security and integrity modules

3.5.1 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.

3.6 Analog

3.6.1 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.
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3.6.1.1 16-bit ADC operating conditions
Table 24. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa Supply voltage  |Absolute 1.71 — 3.6 \ —
AVppa Supply voltage Delta to Vpp (Vpbp — Vppa) -100 0 +100 mV
AVgsa |Ground voltage |Deltato Vgg (Vss— Vssa) -100 0 +100 mV 2
VREFH ADC reference 1.13 VDDA VDDA \Y
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y
voltage low
VaDIN Input voltage ¢ 16-bit differential mode | VREFL — 31/32 * \Y, —
VREFH
¢ All other modes VREFL — VREEH
Capin | Input ¢ 16-bit mode — 8 10 pF —
capacitance « 8-bit/ 10-bit / 12-bit — 4 5
modes
RapIN Input series — 2 5 kQ —
resistance
Ras Analog source 13-bit / 12-bit modes 3
resistance
(eXternaI) fADCK <4 MHz —_— —_ 5 kQ
fapock  |ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
fanck |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
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
Ras/Cas time constant should be kept to < 1 ns.

4. 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.
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Peripheral operating requirements and behaviors

Table 30. 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 \ 1
nominal Vppa and temperature=25C
Vout Voltage reference output — factory trim 1.1584 — 1.2376 \ 1
Vout Voltage reference output — user trim 1.193 — 1.197 V 1
Vstep Voltage reference trim step — 0.5 — mV 1
Vidrift Temperature drift (Vmax -Vmin across the full — — 80 mV 1
temperature range)
Ing Bandgap only current — — 80 A 1
AV oap |Load regulation pv 1,2
e current == 1.0 mA — 200 —
Tstup Buffer startup time — — 100 ys —
Vyaritt Voltage drift (Vmax -Vmin across the full voltage — 2 — mV 1
range)

1. 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 31. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes

Ta Temperature 0 50 °C —

Table 32. VREF limited-range operating behaviors

Symbol | Description Min. Max. Unit Notes

Vout Voltage reference output with factory trim 1.173 1.225 Vv —

3.7 Timers

See General switching specifications.

3.8 Communication interfaces
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Peripheral operating requirements and behaviors

3.8.1 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 usb.org.

NOTE

The MCGFLLCLK does not meet the USB jitter
specifications for certification for Host mode operation.

3.8.2 USB DCD electrical specifications
Table 33. USBO DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp src |USB_DP source voltage (up to 250 pA) 0.5 — 0.7 \Y,
Viage Threshold voltage for logic high 0.8 — 2.0 \
Ipp_ src | USB_DP source current 7 10 13 MA
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 \Y,

3.8.3 VREG electrical specifications
Table 34. VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 5.5 \
Ibbon Quiescent current — Run mode, load current — 125 186 HA
equal zero, input supply (VREGIN) > 3.6 V
Ippsty | Quiescent current — Standby mode, load — 1.1 10 A
current equal zero
Iopoft | Quiescent current — Shutdown mode
* VREGIN = 5.0 V and temperature=25 °C o 650 o nA
e Across operating voltage and o o 4 WA
temperature
lLoaprun | Maximum load current — Run mode — — 120 mA
lLoADsty |Maximum load current — Standby mode — — 1 mA

VRegasout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V

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

3.8.5 DSPI switching specifications (full voltage range)

The DMA Serial Peripheral Interface (DSPI) provides a synchronous serial bus with
master and slave operations. Many of the transfer attributes are programmable. The
tables below provides DSPI timing characteristics for classic SPI timing modes. Refer
to the DSPI chapter of the Reference Manual for information on the modified transfer
formats used for communicating with slower peripheral devices.

Table 37. Master mode DSPI timing (full voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \" 1
Frequency of operation — 125 MHz

DS1 DSPI_SCK output cycle time 4 x tgys — ns

DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckre) + 4 ns

DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 2

4
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus X 2) — — ns 3
4

DS5 DSPI_SCK to DSPI_SOUT valid — 10 ns

DS6 DSPI_SCK to DSPI_SOUT invalid -4.5 — ns

DS7 DSPI_SIN to DSPI_SCK input setup 20.5 — ns

DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage

range the maximum frequency of operation is reduced.

2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARn[CSSCK].
3. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X X
< DS3 '1 W WWN
DSPI_SCK / \ / Sm
, DS8 |
(CPOL=0) DST ) gy
DSPL_SIN > (rimtaa Y- @
‘—’: Ds3 ‘ DS6
DSPI_SOUT W Finrdu W Lastaaa X
Figure 19. DSPI classic SPI timing — master mode
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Dimensions

Table 42. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full voltage range)

(continued)
Num. Characteristic Min. Max. Unit

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 2 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output valid |— 87 ns

S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output invalid |0 — ns

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 I12S_RXD hold after 12S_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

S11

h 4

/ 4#»—‘
12S_TX_BCLK/ s12 Y\ f
12S_RX_BCLK (input) < g 4 Pl
1‘ S15 '\ i 1 S16
12S_TX_FS/ : / ! H T\
12S_RX_FS (output) ! S13 ! S1a '
| “— | %T «
125_TX_FS/ L ! (t ™
12S_RX_FS (input) —ﬁ/ € sio s I | N
AIE I: sl W t : i < sie P
s X0 — X | >
I BT o

Figure 24. 12S/SAl timing — slave modes

4 Dimensions

4.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

To find a package drawing, go to freescale.com and perform a keyword search for the
drawing’s document number:
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Pinout
121 Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP
BGA
K6 | VBAT VBAT
J6 | JTAG_TCLK/ PTAO UARTO_CTS_ | FTM0_CH5 JTAG_TCLK/ | EZP_CLK
SWD_CLK/ b/ SWD_CLK
EZP_CLK UARTO_COL b
H8 | JTAG_TDI PTAT UARTO_RX | FTM0_CH6 JTAG_TDI EzP DI
EzP DI
J7 | JTAG_TDO/ PTA2 UARTO_TX FTM0_CH7 JTAG_TDO/ | EZP_DO
TRACE_SWO/ TRACE_SWO
EZP DO
HY | JTAG_TMS/ PTA3 UARTO_RTS_b | FTM0_CHO JTAG_TMS/
SWD_DIO SWD_DIO
J8 | NMIb/ PTAY/ FTMO_CH1 NMI_b EZP CSb
EZP CS b LLWU_P3
K7 | DISABLED PTAS USB_CLKIN | FTM0_CH2 [280_TX_BCLK | JTAG_TRST b
K8 | DISABLED PTA12 FTM1_CHO 250_TXDO FTM1_QD_
PHA
L8 | DISABLED PTA1Y/ FTM1_CH1 [280_TX_FS | FTM1_QD_
LLWU_P4 PHB
K9 | DISABLED PTA14 SPI0_PCS0 | UARTO_TX 2S0_RX_ 1280_TXD1
BCLK
L9 | DISABLED PTA15 SPI0_SCK UARTO_RX 250_RXD0
J10 | DISABLED PTA16 SPI0_SOUT | UARTO_CTS_ [250_RX_FS | 1250_RXD1
b/
UARTO_COL_b
H10 | DISABLED PTA17 SPIO_SIN UARTO_RTS_ b 250_MCLK
L10 | VDD VDD
K10 | VSS VSS
L11 | EXTALO EXTALO PTA18 FTMO_FLT2 | FTM_CLKINO
K11 | XTALO XTALO PTA19 FTM1_FLTO | FTM_CLKINt LPTMRO_ALTT
J11 | RESET b RESET b
G11 | ADCO_SE8 ADCO_SE8 PTBO/ [2C0_SCL FTM1_CHO FTM1_QD_
LLWU_P5 PHA
G10 | ADCO_SE9 ADCO_SE9 PTB1 12C0_SDA FTM1_CH1 FTM1_QD_
PHB
G9 | ADCO_SE12 | ADCO_SE12 | PTB2 [2C0_SCL UARTO_RTS_ b FTMO_FLT3
G8 | ADCO_SE13 | ADCO_SE13 | PTB3 12C0_SDA UARTO_CTS_ FTMO_FLTO
b/
UARTO_COL_b
D10 | DISABLED PTB10 SPI1_PCSO | UART3_RX FTMO_FLT1
C10 | DISABLED PTB11 SPI1_SCK UART3_TX FTMO_FLT2
Bi1 | DISABLED PTB12 UART3_RTS b | FTM1_CHO FTM0_CH4 FTM1_QD_
PHA
C11 | DISABLED PTB13 UART3_CTS b | FTM1_CH1 FTM0_CH5 FTM1_QD_
PHB
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Pinout
121 Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort
MAP
BGA
B2 | ADCO_SE7b | ADCO_SE7b | PTD6/ SPI0O_PCS3 | UARTO_RX | FTM0_CH6 FTMO_FLTO
LLWU_P15
A1 | ADCO_SE22 | ADCO_SE22 | PTD7 CMT_IRO UARTO_TX FTM0_CH7 FTMO_FLT1
F3 | NC NC
H1 | NC NC
H2 | NC NC
Ji | NC NC
2 | NC NC
J3 | NC NC
H3 | NC NC
K4 | NC NC
H6 | NC NC
J9 | NC NC
J4 | NC NC
Hi1 [ NC NC
F11 | NC NC
Ef1 | NC NC
D11 [ NC NC
E10 | NC NC
F10 | NC NC
F9 | NC NC
F8 | NC NC
E8 | NC NC
E7 | NC NC
F7 | NC NC
A5 | NC NC
B5 | NC NC
B4 | NC NC
A4 | NC NC
A9 | NC NC
Bi | NC NC
C2 | NC NC
C1 | NC NC
D2 | NC NC
D1 | NC NC
Ef | NC NC
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Terminology and guidelines

Field Description Values

Q Qualification status * M = Fully qualified, general market flow
* P = Prequalification

#i# Kinetis family o 1#=K11/K12
o 2# = K21/K22

Speed e G=50MHz

F Flash memory configuration e G =128 KB + Flex
* H =256 KB + Flex
e 9=512KB

T Temperature range (°C) * V=-40to 105

PP Package identifier e MC =121 MAPBGA

This tables lists some examples of small package marking along with the original part

numbers:
Original part number Alternate part number
MK21DX128VMC5 M21GGVMC
MK21DX256VMC5 M21GHVMC
MK21DN512VMC5 M21G9VMC

8 Terminology and guidelines

8.1 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.

8.1.1 Example

This is an example of an operating requirement:

Symbol Description

Min.

Max. Unit

Vpop 1.0 V core supply
voltage

0.9

1.1
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