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Ordering parts

1 Ordering parts

1.1 Determining valid orderable parts

Valid orderable part numbers are provided on the web. To determine the orderable part
numbers for this device, go to freescale.com and perform a part number search for the
following device numbers: PK22 and MK?22 .

2 Part identification

2.1 Description

Part numbers for the chip have fields that identify the specific part. You can use the
values of these fields to determine the specific part you have received.

2.2 Format

Part numbers for this device have the following format:

QK# AMFFFRTPPCCN

2.3 Fields

This table lists the possible values for each field in the part number (not all combinations
are valid):

Field Description Values

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

K## Kinetis family o K22

A Key attribute * D = Cortex-M4 w/ DSP
e F = Cortex-M4 w/ DSP and FPU

M Flash memory type * N = Program flash only
¢ X = Program flash and FlexMemory

Table continues on the next page...
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rerminology and guidelines

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:

Symbol Description Min. Max. Unit
0 130 pA

—_

lwp Digital 1/0 weak pullup/
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.

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.4 Definition: Rating

A rating is a minimum or maximum value of a technical characteristic that, if exceeded,
may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.
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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

40 l
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£ 20 The likelihood of permanent chip failure increases rapidly as
f, soon as a characteristic begins to exceed one of its operating ratings.
g 10 J
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3.6 Relationship between ratings and operating requirements
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Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_viist |Very low-leakage stop mode 1 current at 3.0 V — 1.03 18 A
e @ —-40to 25°C ) )
e @50°C 1.92 7.5
e @ 70°C
. @ 105°C 4.03 15.9
17.43 28.7
Ipp_viiso |Very low-leakage stop mode O current at 3.0 V — 0.543 11 A
with POR detect circuit enabled ’ ’
e @ —-40to 25°C 1.36 7.58
e @ 50°C
. @ 70°C 3.39 14.3
e @ 105°C 16.52 241
Ipp_viiso |Very low-leakage stop mode O current at 3.0 V — 0.359 0.95 A
with POR detect circuit disabled ' '
e @ -40to0 25°C 1.038 6.8
e @ 50°C
. @ 70°C 2.87 15.4
e @ 105°C 15.20 25.3
Iop_veat |Average current when CPU is not accessing RTC — 0.91 11 A 9
registers at 3.0 V ) ’
e @ -40to0 25°C 1.1 1.35
e @ 50°C
. @ 70°C 1.5 1.85
e @105°C 4.3 5.7

ok

© ®

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

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

50 MHz core and system clock, 25 MHz bus clock, and 25 MHz flash clock. MCG configured for FEI mode. All peripheral
clocks enabled, and peripherals are in active operation.

Max values are measured with CPU executing DSP instructions

25 MHz core and system clock, 25 MHz bus clock, and 12.5 MHz flash clock. MCG configured for FEI mode.

4 MHz core, system, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral clocks disabled.
Code executing from flash.

4 MHz core, system, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral clocks enabled
but peripherals are not in active operation. Code executing from flash.

4 MHz core, system, and bus clock and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral clocks disabled.
Includes 32 kHz oscillator current and RTC operation.

5.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

* MCG in FBE mode

USB regulator disabled

No GPIOs toggled

Code execution from flash with cache enabled

For the ALLOFF curve, all peripheral clocks are disabled except FTFL

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Table 9. Device clock specifications (continued)
Symbol Description Min. Max. Unit Notes
fLetMr_ERcLk | LPTMR external reference clock — 16 MHz
flos_mcLk I2S master clock — 12.5 MHz
fIZSfBCLK I12S 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 pins configured for:
* GPIO signaling
* Other peripheral module signaling not explicitly stated elsewhere

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

Port rise and fall time (high drive strength)
¢ Slew disabled

e 1.71<Vpp 2.7V — 13 ns
e 27<Vpp=3.6V — 7 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<Vpps2.7V — 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

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.

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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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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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.

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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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
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

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

6.6 Analog

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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Peripheral operating requirements and behaviors

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
AVgsp |Ground voltage |Delta to Vgg (Vss — Vssa) -100 0 +100 mV
VREFH ADC reference 1.13 VDDA VDDA \'%
voltage high
VREFL ADC reference VSSA VSSA VSSA \%
voltage low
VapIN Input voltage ¢ 16-bit differential mode VREFL — 31/32 * \'
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 KQ
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
Crate ADC conversion |16-bit mode 5
rate No ADC hardware averaging 37.037 — 461.467 Ksps
Continuous conversions
enabled, subsequent
conversion time

K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
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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 keptto < 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.

&

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Zow
T | T > SIMPLIFIED
L | leakage | CHANNEL SELECT
<7 | dueto | CIRCUIT ADG AR
I input | — - - — — —
s | I protectiof | | | Raoi | ENGINE
NNV ¢ /\/\/\/—O/O_|—‘
I Viow | I | | |
) |
' |
Vas Cas | | | : | |
| ! T !
- = | = | = | | |
N - EE_ i I R«"/D@v_o/o_n_.l
f
| |
INPUT PIN
| Ruow I
X Mo o
INPUT PIN | |
| Ruow |
|E : ANAN—— o——8
INPUT PIN L

Figure 9. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics
Table 25. 16-bit ADC characteristics (VrRern = Vbpas VREFL = VSSA)

Symbol | Description Conditions’. Min. Typ.2 Max. Unit Notes
Iopa_apc | Supply current 0.215 — 1.7 mA 3
ADC e ADLPC =1, ADHSC =0 1.2 2.4 3.9 MHz | tapack =1/
asynehronous « ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz Tapack
FADACK clock source
+ ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
* 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- * 12-bit modes — +0.7 -1.1t0+1.9 LSB* 5
linearity 031005
* <12-bit modes — +0.2

Table continues on the next page...
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2. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 2.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.
3. The ADC supply current depends on the ADC conversion clock speed, conversion rate and ADC_CFG1[ADLPC] (low

power). For lowest power operation, ADC_CFG1[ADLPC] must be set, the ADC_CFG2[ADHSC] bit must be clear with 1
MHz ADC conversion clock speed.

4. 1LSB = (VrerH - VrerD)/2V
5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
6. Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
7. Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.
8. ADC conversion clock < 3 MHz
Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
15.00
1470
1440 | ———]
13.80 |
m
S 13m0
i e
13.20 \
12.90
1260
e Hardware Averaging Dizabled
1270 — Ayeraging of 4 samples
' — Ayeraging of 8 samples
m— Ayeraging of 32 samples
12.00

1 2 3 4 5 6 7 8 9 10 " 12
ADC Clock Frequency (MHz)

Figure 10. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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14.00

Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
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11.25
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g
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Figure 11. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

6.6.2 CMP and 6-bit DAC electrical specifications

Table 26. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Supply voltage 1.71 — 3.6 \
IbDHS Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VaIN Analog input voltage Vss—0.3 — Vbp \
Vaio Analog input offset voltage — — 20 mV
Vy Analog comparator hysteresis’
e CRO[HYSTCTR] =00 — 5 — mV
e CRO[HYSTCTR] = 01 — 10 — mV
e CRO[HYSTCTR] =10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV
Vempon | Output high Vpp — 0.5 — — \'
Vempor | Output low — — 0.5 \
toHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns
PMODE=1)

toLs Propagation delay, low-speed mode (EN=1, 80 250 600 ns
PMODE=0)
Analog comparator initialization delay? — — 40 ys

Table continues on the next page...
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Table 26. Comparator and 6-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
Ibaceb 6-bit DAC current adder (enabled) — 7 — A

INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB3
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—0.6 V.

2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to
CMP_DACCR[DACEN], CMP_DACCR[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1LSB = Vieference/64

—

0.08
oor | .

\ /

0.06 \ /
HYSICIR
s 0.05 Setting
§ ——00
% 0.04 —=-01
o 10
g 003 11
: Damnane  VIIVIIVEIVEIVI A
l\-\\ 7St

0.02

0.01

0

0.1 0.4 0.7 1 1.3 1.6 1.9 2.2 2.5 2.8 3.1
Vin level (V)

Figure 12. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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6.6.3.2 12-bit DAC operating behaviors
Table 28. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ippa_pacL | Supply current — low-power mode — — 330 HA
P
Ipba_pacH | Supply current — high-speed mode — — 1200 A
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 us 1
low-power mode
tpacup | Full-scale settling time (0x080 to OxF7F) — — 15 30 ps 1
high-power mode
tccpacLp | Code-to-code settling time (OxBF8 to 0xC08) — 0.7 1 us 1
— low-power mode and high-speed mode
Vaacoutt | DAC output voltage range low — high-speed — — 100 mV
mode, no load, DAC set to 0x000
Vgacouth | DAC output voltage range high — high- VpacRr — VpacRr mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL Differential non-linearity error — Vpacgr > 2 — — +1 LSB 3
\
DNL Differential non-linearity error — Vpacr = — — +1 LSB 4
VREF_OUT
VorrseT | Offset error — +0.4 +0.8 %FSR
Eg Gain error — +0.1 +0.6 %FSR
PSRR |Power supply rejection ratio, Vppa = 2.4 V 60 — 90 dB
Tco Temperature coefficient offset voltage — 3.7 — puVv/C 6
Tee Temperature coefficient gain error — 0.000421 — %FSR/C
Rop Output resistance (load = 3 kQ) — — 250 Q
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
* Low power (SPp) 0.05 0.12 —
CT Channel to channel cross talk — — -80 dB
BW 3dB bandwidth kHz
* High power (SPyp) 550 — —
* Low power (SP_p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacr —100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr —100 mV with Vppa > 2.4V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacgr — 100 mV
6. Vppa =3.0V, reference select set for Vppa (DACx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC set to

0x800, temperature range is across the full range of the device
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Figure 15. Offset at half scale vs. temperature

6.6.4 Voltage reference electrical specifications

Table 29. VREF full-range operating requirements

Symbol | Description Min. Max. Unit Notes
Vppa Supply voltage 1.71 3.6 Vv
Ta Temperature Operating temperature °C

range of the device

C. Output load capacitance 100 nF 1,2

1. Cp 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.
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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 usb.org.

6.8.2 USB DCD electrical specifications
Table 33. 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 \
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 04 \Y

6.8.3 VREG electrical specifications
Table 34. VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 55 \Y
IbDon Quiescent current — Run mode, load current — 125 186 A
equal zero, input supply (VREGIN) > 3.6 V
Ippswy | Quiescent current — Standby mode, load current — 1.1 10 MA
equal zero
IbDoff 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
lLoADsty |Maximum load current — Standby mode — — 1 mA
VRegazout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V
* Runmode 3 3.3 3.6 v
* Standby mode 2.1 28 36 v
VRegasout | Regulator output voltage — Input supply 2.1 — 3.6 \ 2
(VREGIN) < 3.6 V, pass-through mode
Cout External output capacitor 1.76 22 8.16 uF
ESR External output capacitor equivalent series 1 — 100 mQ
resistance
ILim Short circuit current — 315 — mA
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Peripheral operating requirements and behaviors

1. 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 gaq.

6.8.4 DSPI switching specifications (limited 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 provide 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 35. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \
Frequency of operation — 25 MHz
DS1 DSPI_SCK output cycle time 2 x tgus — ns
DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 8.5 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -2 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 15 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARNn[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X \ X
* o5 '; :‘ DS2 ’1 :‘T’:‘Wﬂ
DSPI_SCK MM\
| DS§ |
(CPOL=0) D57 g— P! !
| DS5 |
“_’ ' DS6
DSPI_SOUT X First data Xj’ Data X Last data X

Figure 16. DSPI classic SPI timing — master mode
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Pinout
NOTE
e The analog input signals ADCO_SE10, ADCO_SE11,
ADCO_DPI1, and ADCO_DMI are available only for K11,
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.
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_CH?2 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 12CO_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.
12| Defaul ALTO ALTY ALT2 ALT3 ALTS ALTS ALT6 ALT? EzPort
3
E4 | ADCOSE10 | ADCO_SEf0 | PTED SPHPCST | UARTI_TX TRACE_CLKOUT | 12¢1_SDA RTC_CLKOUT
E3 | ADCOSE1! | ADCOSEf1 | PTEY SPI_SOUT | UARTI_RX TRACED3 | 1201_SCL SPH_SIN
LLWU_PO
E2 [ ADCODPt | ADCODPI | PTEY SPH.SCK | UARTICTS.b TRACE D2
LLWU_P1
F4 | ADCODMI | ADCODM{ | PTE3 SPH_SIN UARTI_RTS b TRACE D1 SPH_SOUT
H7 | DISABLED PTEY/ SPHPCSO | UARTS.TX TRACE DO
LLWU_P2
G4 | DISABLED PTES SPHPCS2 | UART3 RX
E6 | VDD VDD
67 | vss Vs
6 | VSS vss
Fi | USBO_DP USBO_DP
F2 | USBO_DM USBO_DM
Gt | vouTss VouT3
G2 | VREGIN VREGIN
Ki | ADCO.DPO | ADCO_DPO
K2 | ADCO.DMO | ADCO_DMO
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rinout
121 Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP
BGA
L1 | ADCO_DP3 ADC0_DP3
L2 | ADCO_DM3 ADC0_DM3
F5 | VDDA VDDA
G5 | VREFH VREFH
G6 | VREFL VREFL
F6 | VSSA VSSA
L3 | VREF_OUT/ VREF_OUT/
CMP1_IN5/ CMP1_IN5/
CMPO_IN5 CMPO_IN5
K5 | DACO_OUT/ DACO_OUT/
CMP1_IN3/ CMP1_IN3/
ADC0_SE23 ADC0_SE23
L7 | RTC_WAKEUP_ | RTC_WAKEUP_
B B
4 | XTAL32 XTAL32
L5 | EXTAL32 EXTAL3?
K6 | VBAT VBAT
J6 | JTAG_TCLK/ PTAO UART0_CTS_b/ | FTM0_CH5 JTAG_TCLK/ EZP_CLK
SWD_CLK/ UART0_COL_b SWD_CLK
EZP_CLK
H8 | JTAG_TDI PTA1 UARTO_RX FTM0_CH6 JTAG_TDI EZP DI
EZP DI
J7 | JTAG_TDO/ PTA2 UART0_TX FTMO_CH? JTAG_TDO/ EZP DO
TRAGE_SWO/ TRACE_SWO
EZP DO
H9 | JTAG_TMS/ PTA3 UARTO_RTS_b | FTM0_CHO JTAG_TMS/
SWD_DIO SWD_DIO
J8 | NMIb/ PTA4/ FTM0_CH1 NMILb EZP CS_b
EZP CS b LLWU_P3
K7 | DISABLED PTAS USB_CLKIN FTM0_CH2 [250_TX_BCLK | JTAG_TRST b
K8 | DISABLED PTA12 FTM1_CHO 250_TXDO FTM1_QD_PHA
L8 | DISABLED PTA13/ FTM1_CH1 [250_TX_FS FTM1_QD_PHB
LLWU_P4
K9 | DISABLED PTA14 SPI0_PCS0 UARTO_TX [250_RX_BCLK | 1250_TXD1
L9 | DISABLED PTA15 SPI0_SCK UARTO_RX 1250_RXD0
J10 | DISABLED PTA16 SPI0_SouT UART0_CTS_b/ 1250_RX_FS 1250_RXD1
UART0_COL b
H10 | DISABLED PTA17 SPI0_SIN UARTO_RTS_b 250_MCLK
L10 | VDD \VDD
K10 | VSS VS
Li1 | EXTALO EXTALO PTA18 FTMO_FLT2 FTM_CLKINO
Ki1 | XTALO XTALO PTA19 FTM1_FLTO LPTMRO_ALT1 | FTM_CLKIN1
J11 | RESET b RESET_b
G11 | ADCO_SES ADC0_SE8 PTBO/ 12C0_SCL FTM1_CHO FTM1_QD_PHA
LLWU_P5
K22 Sub-Family Data Sheet, Rev. 4, 08/2013.
56 Freescale Semiconductor, Inc.




rnevision History

1 2 3 4 5 6 7 8 9 10 11
PTD4/ PTC4/
A | prD7 POS | Wwipia| NC NC prcta | pros | SRCHC | e NG NC A
PTDS/ PTC3/
B NG || PTOS NC NC prciz | pro7 | BRSO | peo | prete | PTEI2 | B
PTD2/ PTCA1/ PTCS/
c NC NC | aa| PTE7 | ma| PO |y | PTC2 | PTBte | PTEI | PTBIS | C
PTDO/ prcs/ | PTCH
D NC NC PIO1 | o pra| PTC18 | PToe | (S0C%e | o e | PTETE | PTBIO NC D
PTEZ | PTEV
E Ne | e [ Lo ke | PTEO VDD VDD NC NC PTB17 NC NC E
F |useo_pp |usBo.Dm| Ne PTE3 | vDDA | vssa NC NC NC NC NC F
G | voutss | VREGIN | vss PTES | VREFH | VREFL vss PTB3 PTB2 PTB1 LL?I;II—SO:’S G
PTE4/
H NC NC NC NC NC Ne | e | PTAT PTA3 | PTA17 NC H
J NC NG NC NC NG PTAO PTA2 PTA4/ NC PTA16 | RESET b | J
LLWU_P3 -
DACO_OUT
K |ADco_DPo|ADCO_DMo|  NC NC  [omPiny| vBaT PTA5 | PTA12 | PTA14 vss PTA19 | K
lIADCO_SE23
REF_OUT
L [ADco_pps|aDco_bms|cmpi_iNs/| xTALs2 | ExTALs2 | vss RTC_ | PTAIY | prags VDD PTA1S | L
WAKEUP_B| LLWU_P4
CMPO_IN5
1 2 3 4 5 6 7 8 9 10 11

Figure 24. K22 121 MAPBGA Pinout Diagram

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

Table 43. Revision History

Rev. No. Date Substantial Changes
1 6/2012 Alpha customer release.
1.1 6/2012 In Table 6, "Power consumption operating behaviors", changed the units of Ipp vy s2,
Ibp_viist, Ibp_viLso, @nd Ipp_veat from nA to pA.

Table continues on the next page...
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