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General

2.2 Nonswitching electrical specifications

2.2.1 Voltage and current operating requirements

Table 5. Voltage and current operating requirements

Symbol | Description Min. Max. Unit Notes
Vpp Supply voltage 1.71 3.6 Vv
Vppa Analog supply voltage 1.71 3.6 Vv
Vpp — Vppa | Vop-to-Vppa differential voltage -0.1 0.1 \Y
Vgs — Vssa | Vss-to-Vgga differential voltage -0.1 0.1 Vv

ViH Input high voltage
e 27V<sVpp=<36V 0.7 x Vpp — \
* 1.7V=sVpp=s27V 0.75 x Vpp — \

Vi Input low voltage
* 27V<Vpp<s36V — 0.35 x Vpp \"
e 1.7V<sVpp=s27V — 0.3 x Vpp \Y

Vuys Input hysteresis 0.06 x Vpp — \%

licio 10 pin negative DC injection current — single pin 1
e V< Vgg-0.3V -3 - mA

liccont Contiguous pin DC injection current —regional limit,

includes sum of negative injection currents of 16
contiguous pins

* Negative current injection 25 o mA

Vobppu Open drain pullup voltage level Vpp Vpp \% 2

VRam Vpp voltage required to retain RAM 1.2 — \'

1. Alll/O pins are internally clamped to Vgg through a ESD protection diode. There is no diode connection to Vpp. If Vi
greater than Vo win (= Vss-0.3 V) is observed, then there is no need to provide current limiting resistors at the pads. If
this limit cannot be observed then a current limiting resistor is required. The negative DC injection current limiting
resistor is calculated as R = (Vio_min - Vin)/lliciol-

2. Open drain outputs must be pulled to Vpp.

2.2.2 LVD and POR operating requirements
Table 6. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoRr Falling Vpp POR detect voltage 0.8 1.1 15 \Y, —
Table continues on the next page...
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General
Table 9. Power consumption operating behaviors (continued)
Symbol Description Typ. Max Unit Note

at 85 °C 29.60 47.30 pA
at 105 °C 69.13 106.04 A

Ipp_LLs Low leakage stop mode current at 3.0 |at25 °C 2.00 2.7 A —
v at 50 °C 396 | 514 uA
at70°C 7.77 10.71 A
at 85 °C 14.15 18.79 A
at 105 °C 33.20 43.67 A

Ipp_viLs3 Very low-leakage stop mode 3 current |at 25 °C 1.5 2.2 HA —
at3.0Vv at 50 °C 283 3.55 uA
at70 °C 5.53 7.26 A
at 85 °C 9.92 12.71 YA
at 105 °C 22.90 29.23 A

Ipp_vLLs1 Very low-leakage stop mode 1 current |at 25 °C 0.71 1.2 HA —
at3.0v at 50 °C 127 1.9 uA
at 70 °C 2.48 3.51 A
at 85 °C 4.65 6.29 A
at 105 °C 11.55 14.34 A

Ipb_vLLSo Very low-leakage stop mode O current |at 25 °C 0.41 0.9 A —
SSMC_STOPCTRL[PORPO] =0)at 3.0 at 50 °C 0.96 156 LA
at 70 °C 217 3.1 pA
at 85 °C 4.35 5.32 A
at 105 °C 11.24 14.00 A

Ipb_vLLso Very low-leakage stop mode 0O current |at 25 °C 0.23 0.69 YA 7
SSMC_STOPCTRL[PORPO] =1)at 3.0 at 50 °C 0.77 1.35 LA
at 70 °C 1.98 2.52 pA
at 85 °C 4.16 5.14 A
at 105 °C 11.05 13.80 A

1. 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.

2. MCG configured for PEE mode. CoreMark benchmark compiled using IAR 6.40 with optimization level high, optimized
for balanced.

3. MCG configured for FEI mode.

4. Incremental current consumption from peripheral activity is not included.

5. MCG configured for BLPI mode. CoreMark benchmark compiled using IAR 6.40 with optimization level high, optimized
for balanced.

6. MCG configured for BLPI mode.

7. No brownout.

Kinetis KL26 Sub-Family, Rev5 08/2014. 1
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General
Table 10. Low power mode peripheral adders — typical value
Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105
|| REFSTEN4MHz 4 MHz internal reference clock (IRC) adder. 56 56 56 56 56 56 pA
Measured by entering STOP or VLPS mode
with 4 MHz IRC enabled.
|| REFSTEN32KHZ 32 kHz internal reference clock (IRC) adder. 52 52 52 52 52 52 pA
Measured by entering STOP mode with the
32 kHz IRC enabled.
|EREFSTEN4MHZ External 4 MHz crystal clock adder. 206 228 237 245 | 251 258 A
Measured by entering STOP or VLPS mode
with the crystal enabled.
|EREFSTEN32KHZ External 32 kHz crystal clock VLLSH 440 490 540 560 570 580 nA
adder by means of the
VLLSS3 440 | 490 | 540 | 560 | 570 | 580
OSCO_CR[EREFSTEN and
EREFSTEN] bits. Measured LLS 490 490 540 560 570 680
by entering all modes with the|  yL_ps 510 | 560 | 560 | 560 | 610 | 680
crystal enabled.
STOP 510 | 560 | 560 | 560 | 610 | 680
lemp CMP peripheral adder measured by placing 22 22 22 22 22 22 HA
the device in VLLS1 mode with CMP enabled
using the 6-bit DAC and a single external
input for compare. Includes 6-bit DAC power
consumption.
IrTC RTC peripheral adder measured by placing 432 | 357 | 388 | 475 | 532 | 810 nA
the device in VLLS1 mode with external 32
kHz crystal enabled by means of the
RTC_CR[OSCE] bit and the RTC ALARM set
for 1 minute. Includes ERCLK32K (32 kHz
external crystal) power consumption.
luaRT UART peripheral adder MCGIRCLK 66 66 66 66 66 66 MA
measured by placing the (4 MHz
device in STOP or VLPS internal
mode with selected clock reference
source waiting for RX data at clock)
115200 baud rate. Includes  "qgcERCIK | 214 | 237 | 246 | 254 | 260 | 268
selected clock source power (4 MHz
consumption. external
crystal)
ltpm TPM peripheral adder MCGIRCLK 86 86 86 86 86 86 MA
measured by placing the (4 MHz
device in STOP or VLPS internal
mode with selected clock reference
source configured for output clock)
compare generating 100 Hz  ["55cERCLK | 235 | 256 | 265 | 274 | 280 | 287
clock signal. No load is (4 MHz
placed on the 1/0O generating external
the clock signal. Includes crystal)
selected clock source and 1/0
switching currents.
Table continues on the next page...
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General

2.2.7 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.”

2.2.8 Capacitance attributes
Table 12. Capacitance attributes

Symbol Description Min. Max. Unit

Cin Input capacitance — 7 pF

2.3 Switching specifications

2.3.1 Device clock specifications
Table 13. Device clock specifications

Symbol | Description | Min. Max. Unit
Normal run mode
fsvs System and core clock — 48 MHz
faus Bus clock — 24 MHz
fELASH Flash clock — 24 MHz
fsys use | System and core clock when Full Speed USB in operation 20 — MHz
fLPTMR LPTMR clock — 24 MHz
VLPR and VLPS modes'’
fsys System and core clock — 4 MHz
faus Bus clock — 1 MHz
fELASH Flash clock — 1 MHz
fLpTMR LPTMR clock? — 24 MHz
fERCLK External reference clock — 16 MHz
fLetmr_ERcLk |LPTMR external reference clock — 16 MHz
fosc_ni_2 Oscillator crystal or resonator frequency — high frequency — 16 MHz
mode (high range) (MCG_C2[RANGE]=1x)
frem TPM asynchronous clock — 8 MHz
fuaRTO UARTO asynchronous clock — 8 MHz
16 Kinetis KL26 Sub-Family, Rev5 08/2014.
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General

1. The frequency limitations in VLPR and VLPS modes here override any frequency specification listed in the timing
specification for any other module. These same frequency limits apply to VLPS, whether VLPS was entered from RUN
or from VLPR.

2. The LPTMR can be clocked at this speed in VLPR or VLPS only when the source is an external pin.

2.3.2 General switching specifications

These general-purpose specifications apply to all signals configured for GPIO and
UART signals.

Table 14. General switching specifications

Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter disabled) 15 — Bus clock 1
— Synchronous path cycles
External RESET and NMI pin interrupt pulse width — 100 — ns 2
Asynchronous path
GPIO pin interrupt pulse width — Asynchronous path 16 — ns
Port rise and fall time — 36 ns

1. The greater synchronous and asynchronous timing must be met.
2. This is the shortest pulse that is guaranteed to be recognized.
3. 75 pF load

2.4 Thermal specifications

2.4.1 Thermal operating requirements
Table 15. Thermal operating requirements

Symbol Description Min. Max. Unit
Ty Die junction temperature -40 125 °C
Ta Ambient temperature —40 105 °C
Kinetis KL26 Sub-Family, Rev5 08/2014. 17
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Peripheral operating requirements and behaviors

Table 18. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Jace_pii |PLL accumulated jitter over 1us (RMS) 10
* fueo = 48 MHz — 1350 — ps
* fueo = 100 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 Y%
Duni Lock exit frequency tolerance +4.47 — +5.97 %o
toi_lock | LOck detector detection time — — 150 x 106 s 11
+1075(1/
fpILref)

Howb

© N o

©

11.

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

mode).

The deviation is relative to the factory trimmed frequency at nominal Vpp and 25 °C, finis .

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

The resulting system clock frequencies must not exceed their maximum specified values. The DCO frequency deviation
(Afyeo_t) Over voltage and temperature must 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 is based on standard deviation (RMS) of period or frequency.

This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,
DMX®32 bit is changed, DRS bits are changed, or changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE,
FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already running.
Excludes any oscillator currents that are also consuming power while PLL is in operation.

. This specification was obtained using a Freescale developed PCB. PLL jitter is dependent on the noise characteristics

of each PCB and results will vary.

This specification applies to any time the PLL VCO divider or reference divider is changed, or changing from PLL

disabled (BLPE, BLPI) to PLL enabled (PBE, PEE). If a crystal/resonator is being used as the reference, this
specification assumes it is already running.

3.3.2 Oscillator electrical specifications

3.3.2.1 Oscillator DC electrical specifications

Table 19. Oscillator DC electrical specifications

Symbol | Description Min. Typ. Max. Unit Notes

Vop Supply voltage 1.71 — 3.6 \Y,
lbposc | Supply current — low-power mode (HGO=0) 1

e 32 kHz — 500 — nA
e 4 MHz — 200 — pA
e 8 MHz (RANGE=01) — 300 — pA
e 16 MHz — 950 — pA
— 1.2 — mA

Table continues on the next page...
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&

Cx,Cy can be provided by using the integrated capacitors when the low frequency oscillator (RANGE = 00) is used. For
all other cases external capacitors must be used.

When low power mode is selected, Rg 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 devices.

3.3.2.2 Oscillator frequency specifications

Table 20. Oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc_lo | Oscillator crystal or resonator frequency — low- 32 — 40 kHz
frequency mode (MCG_C2[RANGE]=00)
fosc_ni_1 | Oscillator crystal or resonator frequency — high- 3 — 8 MHz

frequency mode (low range)
(MCG_C2[RANGE]=01)

fosc_ni_2 | Oscillator crystal or resonator frequency — high 8 — 32 MHz
frequency mode (high range)
(MCG_C2[RANGE]=1x)

fec_extat | INput clock frequency (external clock mode) — — 48 MHz 1,2
tac_extar | INput clock duty cycle (external clock mode) 40 50 60 %o
tost Crystal startup time — 32 kHz low-frequency, — 750 — ms 3,4

low-power mode (HGO=0)
Crystal startup time — 32 kHz low-frequency, — 250 — ms
high-gain mode (HGO=1)
Crystal startup time — 8 MHz high-frequency — 0.6 — ms
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)
Crystal startup time — 8 MHz high-frequency — 1 — ms
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

N —

. Other frequency limits may apply when external clock is being used as a reference for the FLL or PLL.
. When transitioning from FEI or FBI to FBE mode, restrict the frequency of the input clock so that, when it is divided by

FRDIV, it remains within the limits of the DCO input clock frequency.

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

Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S
register being set.

3.4 Memories and memory interfaces

3.4.1 Flash electrical specifications

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

24
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3.4.1.1 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 21. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thvpgma |LONgword Program high-voltage time — 7.5 18 [VES —
thversser | Sector Erase high-voltage time — 13 113 ms 1
thversbik128k | Erase Block high-voltage time for 128 KB — 52 452 ms 1
thversal | Erase All high-voltage time — 52 452 ms 1

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

3.4.1.2 Flash timing specifications — commands
Table 22. Flash command timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time —
trd1blk128k * 128 KB program flash — — 1.7 ms
ta1secik | Read 1s Section execution time (flash sector) — — 60 us 1
togmenk | Program Check execution time — — 45 ys 1
trdrsre Read Resource execution time — — 30 [VES 1
thgma Program Longword execution time — 65 145 us —
Erase Flash Block execution time 2
tersbiki28k e 128 KB program flash — 88 600 ms
tersser Erase Flash Sector execution time — 14 114 ms 2
trd1all Read 1s All Blocks execution time — — 1.8 ms —
tdonce | Read Once execution time — — 25 us 1
togmonce | Program Once execution time — 65 — ys —
tersall Erase All Blocks execution time — 175 1300 ms 2
tiykey | Verify Backdoor Access Key execution time — — 30 ys

1. Assumes 25 MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.

Kinetis KL26 Sub-Family, Rev5 08/2014. 25
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Figure 13. Offset at half scale vs. temperature

3.7 Timers

See General switching specifications.

3.8 Communication interfaces

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.

36 Kinetis KL26 Sub-Family, Rev5 08/2014.
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Figure 17. SPI slave mode timing (CPHA = 1)

3.8.4 Inter-Integrated Circuit Interface (12C) timing
Table 35. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fsoL 0 100 0 400! kHz
Hold time (repeated) START condition. | typ; STA 4 — 0.6 — ys
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.3 — ps
HIGH period of the SCL clock thigH 4 — 0.6 — ps
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — us
condition
Data hold time for I2C bus devices typ; DAT 02 3.458 04 0.92 us
Data set-up time tgy; DAT 250° — 1003, © — ns
Rise time of SDA and SCL signals t — 1000 20 +0.1Cy’ 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1C,° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — us
Bus free time between STOP and tsur 4.7 — 1.3 — ps
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter

1. The maximum SCL Clock Frequency in Fast mode with maximum bus loading can only achieved when using the High
drive pins (see Voltage and current operating behaviors) or when using the Normal drive pins and VDD = 2.7 V

42 Kinetis KL26 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

2. The master mode I2C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves
acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and
SCL lines.

The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.
Input signal Slew = 10 ns and Output Load = 50 pF

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

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

7. Cp = total capacitance of the one bus line in pF.

. T

tsu; pam| =<t

o0 krw

»

>‘ - - tSU; STA »

> tsu; sto »
thp; DAT tricH ' SR

Figure 18. Timing definition for fast and standard mode devices on the I2C bus

3.8.5 UART

See General switching specifications.

3.8.6 12S/SAl switching specifications

This section provides the AC timing for the 12S/SAI module in master mode (clocks
are driven) and slave mode (clocks are input). All timing is given for noninverted
serial clock polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame
sync (TCR4[FSP] is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame
sync have been inverted, all the timing remains valid by inverting the bit clock signal
(BCLK) and/or the frame sync (FS) signal shown in the following figures.

Kinetis KL26 Sub-Family, Rev5 08/2014. 43
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Pinout
121 | 100 | 64 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7
BGA | LQFP| BGA | LQFP
B4 | 1| M 1 | PTEO DISABLED PTEO SPI1_MISO | UART1_TX | RTC_ CMPO_OUT | 12C1_SDA
CLKOUT
B38| 2 | Bt | 2 |PTH DISABLED PTE1 SPI1_MOSI | UART1_RX SPH_MISO | 12C1_SCL
2| 3| —| — |PTR DISABLED PTE2 SPI1_SCK
F4| 4 | —| — |PTE3 DISABLED PTE3 SPI1_MISO SPI1_MOS
H7 | 5 | — | — |PTE4 DISABLED PTE4 SPI1_PCS0
G4| 6| — | — |PTES DISABLED PTES
FBB| 7| —| — |PTE6 DISABLED PTE6 [280_MCLK | audioUSB_
SOF_ouT
6| 8 [ —| 3 |VDD VDD VDD
G| 9 | C4| 4 |VSS VSS VSS
6| —| — | —|VSS VSS VSS
Ft | 10 | Ef | 5 |USBODP | USBODP | USBO_DP
F2 | 11| DI | 6 |USBO.DM | USBO_DM | USBO_DM
Gl | 12| E2 | 7 |VOUT33 VOUT33 VouT33
G2| 13| D2 | 8 |VREGIN VREGIN VREGIN
Ht | 14 | — [ — [PTE16 ADC0_DP1/ | ADCO_DP1/ | PTE16 SPI0_PCSO | UART2_TX | TPM_
ADCO_SE1 | ADCO_SE1 CLKINO
H2 | 15 — [ — [PTEW7 ADCO_DM1/ | ADCO_DM1/ | PTE17 SPI0_SCK | UART2_RX | TPM_ LPTMRO_
ADCO_SE5a | ADC0_SE5a CLKIN1 ALT3
J| 16| — | — |PTEIS ADCO_DP2/ | ADCO_DP2/ | PTE18 SPI0_MOSI [2C0_SDA | SPI0_MISO
ADCO_SE2 | ADCO_SE2
R | 17| = | — |PTE9 ADC0_DM2/ | ADCO_DM2/ | PTE19 SPI0_MISO [2C0_SCL | SPI0_MOSI
ADCO_SE6a | ADC0_SE6a
Kt | 18| G | 9 |PTE20 ADCO_DPO/ | ADCO_DPO/ | PTE20 TPM1_CHO | UARTO_TX
ADCO_SEO | ADCO_SE0
K2 | 19 | Ft | 10 |PTE2! ADC0_DM0/ | ADCO_DMO/ | PTE21 TPM1_CH1 | UARTO_RX
ADCO_SE4a | ADCO_SE4a
| 20| G2| 11 |PTE2 ADC0_DP3/ | ADCO_DP3/ | PTE22 TPM2_CHO | UART2_TX
ADCO_SE3 | ADCO_SE3
| 20| F2| 12 |PTE23 ADC0_DM3/ | ADCO_DM3/ | PTE23 TPM2_CH1 | UART2_RX
ADCO_SE7a | ADCO_SET7a
F5 | 2 | F4 | 13 | VDDA VDDA VDDA
G5 | 23| G4 | 14 | VREFH VREFH VREFH
G6 | 24| G3 | 15 | VREFL VREFL VREFL
F6 | 25 | F3 | 16 | VSSA VSSA VSSA
L3 | 26 | Ht | 17 | PTE29 CMPO_IN5/ | CMPO_INS/ | PTE29 TPMO_CH2 | TPM_
ADCO_SE4b | ADCO_SE4b CLKINO
Ko | 27 | H2 | 18 | PTE30 DACO_OUT/ | DAC0_OUT/ | PTE30 TPMO_CH3 | TPM_
ADCO_SE23/| ADCO_SE23/ CLKIN1
CMPO_IN4 | CMPO_IN4
L4 | 28 | H3 | 19 | PTE3 DISABLED PTE31 TPM0_CH4
5| 29| — | —|VSS VSS VSS
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A
Pinout
121 | 100 | 64 | 64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT?
BGA | LQFP| BGA | LQFP
K6 | 30 — | — |VDD VDD VDD
H5 | 31 | H4 | 20 | PTE24 DISABLED PTE24 TPM0_CHo 2C0_SCL
5| R | H | 21 | PTE2S DISABLED PTE25 TPMO_CH1 [2C0_SDA
H6 | 33 | — | — |PTE%6 DISABLED PTE26 TPMO_CH5 RTC_ USB_CLKIN
CLKkouT
J6 | 3 | D3| 22 |PTAD SWD_CLK | TSIO_CH! | PTAO TPM0_CH5 SWD_CLK
H8 | 35 | D4 | 23 | PTAT DISABLED | TSI0_CH2 | PTA1 UARTO_RX | TPM2_CHO
JT| 3% | E5 | 24 |PTA DISABLED | TSI0_CH3 | PTA2 UARTO_TX | TPM2_CH1
H) | 37 | D5 | 25 | PTA3 SWDDIO | TSIO_.CH4 | PTA3 [2C1_SCL | TPM0_CHO SWD_DIO
B | 3B | G5| 26 |PTAd NMI_b TSI0_CH5 | PTA4 [2C1_SDA | TPM0_CH1 NMI_b
K7 | 39 | F5 | 27 | PTAS DISABLED PTAS USB_CLKIN | TPM0_CH2 1280_TX_
BCLK
EBB| —| —| — |VDD VDD VDD
G3| — | — | — |VSS VSS VSS
K3 | 40 | — | — |PTAS DISABLED PTA6 TPM0_CH3
He | &1 — | — |PTA7 DISABLED PTA7 TPM0_CH4
K8 | 42 | H6 | 28 |PTA12 DISABLED PTA12 TPM1_CHO 1250_TXDO
L8 | 43| G6 | 29 | PTAI3 DISABLED PTA13 TPM1_CH1 [280_TX_FS
K9 | 4 | — [ — |PTA14 DISABLED PTA14 SPI0_PCSO | UARTO_TX [280_RX_ | 1250_TXDO
BCLK
L9 | 46| — | — |PTAS DISABLED PTA15 SPI0_SCK | UART0_RX 1250_RXD0
JO| 46 | — | — | PTAl6 DISABLED PTA16 SPI0_MOSI SPIO_MISO | 12S0_RX_FS | 12S0_RXD0
HIO| 47 | — | — | PTAI7 DISABLED PTA17 SPI0_MISO SPI0_MOSI | 12S0_MCLK
L10 | 48 | G7 | 30 | VDD VDD VDD
K10 | 49 | H7 | 31 |VSS VSS VSS
Li1| 50 | H8 | 32 | PTA18 EXTALO EXTALO PTA18 UARTI_RX | TPM_
CLKINO
Kit| 51 | G8 | 33 |PTA19 XTALO XTALO PTA19 UARTI_TX | TPM_ LPTMRO_
CLKIN1 ALT{
J| 52 | F8 | 34 | PTA RESET b PTA20 RESET b
G| 5 | F7 | 35 |PTBY ADCO_SE8/ | ADCO_SE8/ | PTBO/ [260_SCL | TPM1_CHO
LLWU_P5 | TSI0_CHO | TSIO_CHO | LLWU_P5
G0 | 5 | F6 | 36 |PTB ADCO_SEY | ADCO_SEY/ | PTB1 [2C0_SDA | TPM1_CH1
TSI0_CH6 | TSI0_CH6
Gy | 55 | E7 | 37 |PTB2 ADCO_SE12/| ADCO_SE12/| PTB2 [2C0_SCL | TPM2_CHO
TSI0_CH7 | TSI0_CH7
G8 | 56 | E8 | 38 | PTB3 ADCO_SE13/| ADCO_SE13/| PTB3 [2C0_SDA | TPM2_CH1
TSI0_CH8 | TSI0_CH8
Ef1| 57| — | — |PTB7 DISABLED PTB7
DIf| 5 | — | — |PTB8 DISABLED PTB8 SPIH_PCSO | EXTRG_IN
E0| 59 | — [ — |PTBY DISABLED PTB9 SPI1_SCK
DI0O| 60 | — [ — |PTBI0 DISABLED PTB10 SPI1_PCS0
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h o
g |

Pinout
121 | 100 | 64 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7
BGA | LQFP| BGA | LQFP
Clo| 61 | — | — |PTB! DISABLED PTB11 SPI1_SCK
BIO| 62 | E6 | 39 | PTBI6 TSI0_CH9 | TSIO_CHY | PTB16 SPI1_MOSI | UARTO_RX | TPM_ SPI1_MISO
CLKINO
E9 | 63 | D7 | 40 | PTBI7 TSI0_CH10 | TSIO_CH10 | PTB17 SPIH_MISO | UARTO_TX | TPM_ SPI1_MOSI
CLKIN1
D9 | 64 | D6 | 41 |PTBI8 TSI0_CH11 | TSIO_CH11 | PTB18 TPM2_CHO | 12S0_TX_
BCLK
C9 | 65| C7 | 42 |PTB19 TSI0_CH12 | TSIO_CH12 | PTB19 TPM2_CH1 | 12S0_TX_FS
FI0| 6 | — | — | PTB2 DISABLED PTB20 CMPO_OUT
Fo | 67 | — | — |PTB2 DISABLED PTB21
F8 | 68 | — | — |PTB2 DISABLED PTB22
8| 69 | — | — |PTB8 DISABLED PTB23
B9 | 70 | D8 | 43 |PTCO ADCO_SE14/| ADCO_SE14/| PTCO EXTRG_IN | audioUSB_ | CMPO_OUT | 1250_TXDO
TSI0_CH13 | TSI0_CH13 SOF_ouT
D§ | 71 | C6 | 44 |PTCY/ ADCO_SE15/| ADCO_SE15/| PTC1/ [2C1_SCL TPM0_CHO 250_TXD0
LLWU_P8/ | TSI0_CH14 | TSIO_CH14 | LLWU_Pe/
RTC_CLKIN RTC_CLKIN
C8 | 72 | B7 | 45 | PTC2 ADCO_SE11/{ ADCO_SE11/| PTC2 [2C1_SDA TPMO_CH1 280_TX_FS
TSI0_CH15 | TSI0_CH15
B8 | 73 | C8 | 46 | PTCY DISABLED PTCY/ UART1_RX | TPMO_CH2 | CLKOUT | 1280_TX_
LLWU_P7 LLWU_P7 BCLK
F7| 74| E3 | 47 | VSS VSS VS
E7 | 75| E4 | 48 | VDD VDD VDD
MO| — | — | — | PTC2 DISABLED PTC20
A — | — | — [PTC2 DISABLED PTC21
B | — | — | — |PTC22 DISABLED PTC22
| —| —| — | PICH DISABLED PTC23
A8 | 76 | B8 | 49 | PTC4/ DISABLED PTC4/ SPI0_PCSO | UART1_TX | TPMO_CH3 | 12S0_MCLK
LLWU_P8 LLWU_P8
D7 | 77 | A8 | 50 | PTCH DISABLED PTCS/ SPI0_SCK | LPTMRO_ | [2S0_RXDO CMPO_OUT
LLWU_P9 LLWU_P9 ALT2
C7| 78| A7 | 51 |PTC8 CMPO_INO | CMPO_INO | PTCB/ SPI0_MOSI | EXTRG_IN | 1280_RX_ | SPIO_MISO | [2S0_MCLK
LLWU_P10 LLWU_P10 BCLK
B7 | 79 | B6 | 52 |PTCT CMPO_IN1 | CMPO_INT | PTC7 SPIO_MISO | audioUSB_ | [2S0_RX_FS | SPI0_MOSI
SOF_OuT
A7 | 8 | A6 | 53 | PTC8 CMPO_IN2 | CMPO_IN2 | PTC8 [2C0_SCL | TPMO_CH4 | 12S0_MCLK
D6 | 81 | B5 | 54 |PTCY CMPO_IN3 | CMPO_IN3 | PTC9 [2C0_SDA | TPMO_CH5 | I2S0_RX_
BCLK
C6 | 8 | B4 | 55 | PTCI0 DISABLED PTC10 [2C1_SCL [280_RX_FS
C5 | 8 | A5 | 56 | PTCH DISABLED PTC11 [2C1_SDA 250_RXD0
B6 | 8 | — | — [PTCI2 DISABLED PTC12 TPM_
CLKINO
A6 | 8 | — | — |[PTCI3 DISABLED PTC13 TPM_
CLKIN1
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P N

Pinout
1 2 3 4 5 6 7 8 9 10 "
PTD4/ PTC4/
A | pTD7 POS | wipia| NC NC prote | pros || GiC%e | Preer | prceo NC
PTDS/ PTCS/
B NG| s ogs| PTOS | PTCIe NC prciz | proz | SIC% | Proo | prete | prcze
c NC NC pto2 | prciz | prett | proto | PTCY | prez | prB1e | PTBH1 | PTC2s
LLWU_P10
S
D NC NC PTD1 PTDO | PTCte | PToo [ IS lLwu per| PTBIS | PTBIO | PTBS
P9 JRTC_CLKIN
E NC PTE2 PTEA PTEO VDD VDD VDD pTB23 | PTB17 | PTBO PTB7
F |usBoop|useo.om| PTES PTES VDDA | VssA vss pTB22 | PTB21 | PTB20 NC
G | voutss | vrReain | vss PTES | VREFH | VREFL vsS PTB3 PTB2 PTB1 LLF\’JSO{DS
H | PTEt6 | PTEI? NG pTA7 | PTE24 | PTE26 | PTE4 PTA1 PTA3 PTA17 NC
J | prets | PTE19 NC NC PTE25 | PTAO PTA2 PTA4 NC PTAI6 | PTA20
K | pTE20 | PTE2A PTAG NC PTE30 VDD PTAS PTA12 | PTA14 vss PTA19
L | pre22 | PTE2s | PTE20 | PTE3M vss vss NC PTA13 | PTA1S VDD PTA18
1 2 3 4 5 6 7 8 9 10 1
Figure 23. KL26 121-pin BGA pinout diagram
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PTEO

PTE1

VDD

VSS

USBO_DP

USBO0_DM

VOUT33

VREGIN

PTE20

PTE21

PTE22

PTE23

VDDA

VREFH

VREFL

VSSA

Pinout

HINIRINENENENENININENENENENENEN

64| | PTD7

]

10

12

13

14

15

16

63| | PTDe/LLWU_P15

62| | PTDs

61| | PTD4LLWU_P14
51| | PTCeLLWU_P10
50| | pTCs/LLWU_P9
49| | prCaLLWU_P8

60| | PTD3
so| | pTD2
58| | pTD1
57| | pToo
s6| | prct
ss| ] pTc10
54| ] prco
53| | prcs
52| ] prer

44

43

42

4

a

40

39

38

37

33

[ ] vop
[ ] vss

[ ] PTcaLwu_p?

[ ] pTC2

[ ] PTC1/LLWU_PE/RTC_CLKIN
[ ] pTcO

[ ] PTB19

[ ] PTB18

[ ] pTBI7

| ] pTB16

| ] PTB3

| ] PTB2
BGE

| ] PTBOLLWU_PS
[ ] PTA20

[ ] PTAt9

PTE29 [ | 17
PTESO [ | 18
PTE31 [ | 19
PTE24 |: 20
PTE25 [ | 21
Prao [ 22
pTar [ | 23
pTaz [ | 24
pTAs || 25
pTa4 [ 26
pTas [ 27
prat2 [ | 28
PTA13 [ | 20

voo [_] 30
vss [_] 31
PTAts [ | 32

Figure 25. KL26 64-pin LQFP pinout diagram
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Ordering parts

1 2 3 4 5 6 7 8
PTD4 PTC6 PTC5
A PTEO PTD7 LLWU_P14 PTD1 PTC11 PTC8 LLLWU_P1o| LLwu_po A
PTD6 PTC4
B PTE1 JLLWU_P15 PTD3 PTC10 PTC9 PTC7 PTC2 /LLWU_P8 B
PTC1
/LLWU_P6 PTC3
C PTD5 PTD2 PTDO VSS NC /RTC PTB19 JLLWU_P7 (o}
_CLKIN
D | USBO_DM| VREGIN PTAO PTA1 PTA3 PTB18 PTB17 PTCO D
E | USBO_DP | VOUT33 VSS VDD PTA2 PTB16 PTB2 PTB3 E
F PTE21 PTE23 VSSA VDDA PTA5 PTB1 PTBO PTA20 F
/LLWU_P5
G PTE20 PTE22 VREFL VREFH PTA4 PTA13 VDD PTA19 G
H PTE29 PTE30 PTES31 PTE24 PTE25 PTA12 VSS PTA18 H
1 2 3 4 5 6 7 8

Figure 26. KL26 64-pin MAPBGA pinout diagram

6 Ordering parts

6.1 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: PKL26 and MKL.26

7 Part identification
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7.1 Description

Part identification

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.

7.2 Format

Part numbers for this device have the following format:

QKL# AFFFRTPPCCN

7.3 Fields

This table lists the possible values for each field in the part number (not all

combinations are valid):

Table 41. Part number fields descriptions

Field Description Values

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

KL## Kinetis family * KL26

A Key attribute e Z = Cortex-MO+

FFF Program flash memory size * 128 =128 KB
e 256 = 256 KB

R Silicon revision ¢ (Blank) = Main
* A = Revision after main

T Temperature range (°C) e V=-40t0 105

PP Package identifier e LH =64 LQFP (10 mm x 10 mm)
¢ MP =64 MAPBGA (5 mm x 5 mm)
e LL =100 LQFP (14 mm x 14 mm)
e MC =121 MAPBGA (8 mm x 8 mm)

CcC Maximum CPU frequency (MHz) e 4 =48 MHz

N Packaging type * R =Tape and reel

7.4 Example
This is an example part number:

MKL26Z256VLH4
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8.8.1 Example 1

Terminology and guidelines

This is an example of an operating behavior that includes a typical value:

Symbol Description Min.

Typ.

Max. Unit

Digital /0 weak
pullup/pulldown
current

lwp 10 70

130

HA

8.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and

temperature conditions:

5000
4500 //
4000
3500 /
< 3000
2
& 2500
%
DI
8 2000
1500
1000
A A H A A
500
= - - -
0 T T T T T
0.90 0.95 1.00 1.05 1.10
Voo (V)

8.9 Typical value conditions

TJ
& 150°C
A 105°C
m 25°C

X -40°C

Typical values assume you meet the following conditions (or other conditions as

specified):
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