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memory, and programmable input/output peripherals.
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within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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80
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General

Table 7. Voltage and current operating behaviors (continued)

Symbol | Description Min. Max. Unit Notes
VoL Output low voltage — Normal drive pad 1
¢ 27V<sVpps36V,lg.=5mA — 0.5 Vv
e 1.71V<Vpp<2.7V,lo=2.5mA — 0.5 v
VoL Output low voltage — High drive pad 1
¢ 27V <Vpp<s36V,lg.=20mA — 0.5 Vv
e 1.71V<Vpp<27V, o =10 mA — 0.5 Y

loLt Output low current total for all ports — 100 mA
N Input leakage current (per pin) for full temperature — 1 A 3
range
N Input leakage current (per pin) at 25 °C — 0.025 A
N Input leakage current (total all pins) for full — A
temperature range
loz Hi-Z (off-state) leakage current (per pin) — 1 A
Rpy Internal pullup resistors 20 50 kQ 4

1. PTBO, PTB1, PTD6, and PTD7 I/O have both high drive and normal drive capability selected by the associated
PTx_PCRn[DSE] control bit. All other GPIOs are normal drive only.

2. The reset pin only contains an active pull down device when configured as the RESET signal or as a GPIO. When
configured as a GPIO output, it acts as a pseudo open drain output.

3. Measured at Vpp=3.6 V

4. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg

2.2.4 Power mode transition operating behaviors

All specifications except tpor and VLLSx—>RUN recovery times in the following table
assume this clock configuration:

* CPU and system clocks = 48 MHz
¢ Bus and flash clock = 24 MHz
¢ FEI clock mode

POR and VLLSx—>RUN recovery use FEI clock mode at the default CPU and system
frequency of 21 MHz, and a bus and flash clock frequency of 10.5 MHz.

Table 8. Power mode transition operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes

tror After a POR event, amount of time from the — — 300 us 1
point Vpp reaches 1.8 V to execution of the first
instruction across the operating temperature
range of the chip.

Table continues on the next page...
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General

VLPR Mode Current Vs Core Frequency
Temperature = 25, Vpp = 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = BLPE
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Figure 4. VLPR mode current vs. core frequency

2.2.6 EMC radiated emissions operating behaviors
Table 11. EMC radiated emissions operating behaviors

Symbol | Description Frequency Typ. Unit Notes
band
(MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 12 dBuVv 1,2
VRe2 Radiated emissions voltage, band 2 50-150 8 dBuVv
VREs Radiated emissions voltage, band 3 150-500 7 dBuV
VREs Radiated emissions voltage, band 4 500-1000 4 dBuVv
Vee_iec | IEC level 0.15-1000 M — 2,3

1. 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.

2. VDD =33V, TA =25 °C, fOSC =8 MHz (crystal), fSYS =48 MHz, fBUS =24 MHz

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

Kinetis KL26 Sub-Family, Rev5 08/2014. 15
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Peripheral operating requirements and behaviors

2.4.2 Thermal attributes
Table 16. Thermal attributes

Board type Symbol Description 121 100 64 64 Unit Notes
MAPBG| LQFP LQFP | MAPBG
A A
Single-layer (1S) Reya | Thermal resistance, junction 94 64 69 49.8 °C/W 1
to ambient (natural
convection)
Four-layer (2s2p) Rgya | Thermal resistance, junction 57 51 51 42.3 °C/W
to ambient (natural
convection)
Single-layer (1S) Reuma | Thermal resistance, junction 81 54 58 40.9 °C/W
to ambient (200 ft./min. air
speed)
Four-layer (2s2p) Reywa |Thermal resistance, junction 53 45 44 37.7 °C/W
to ambient (200 ft./min. air
speed)
— Rgys | Thermal resistance, junction 40 37 33 39.2 °C/W 2
to board
— Regyc | Thermal resistance, junction 30 19 19 50.3 °C/W 3
to case
— Y,r | Thermal characterization 8 4 4 22 °C/W 4
parameter, junction to
package top outside center
(natural convection)

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions — Natural Convection (Still Air), or EIA/JJEDEC Standard JESD51-6, Integrated Circuit Thermal Test Method
Environmental Conditions — Forced Convection (Moving Air).

2. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental
Conditions — Junction-to-Board.

3. 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.

4. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions —Natural Convection (Still Air).

3 Peripheral operating requirements and behaviors

3.1 Core modules

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

Table 18. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Afyeo + | Total deviation of trimmed average DCO output — +0.5/-0.7 +3 Yofgco 1,2
frequency over voltage and temperature
Mfyeo + | Total deviation of trimmed average DCO output — +0.4 +1.5 Yofyco 1,2
frequency over fixed voltage and temperature
range of 0-70 °C
fintf_ft Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal Vpp and 25 °C
Afint | Frequency deviation of internal reference clock — +1/-2 +3 %f e 2
(fast clock) over temperature and voltage — h
factory trimmed at nominal Vpp and 25 °C
fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal Vpp and 25 °C
floc_low | LOss of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fimsit
fioc_nigh  |Loss of external clock minimum frequency — (16/5) x — — kHz
fints_t
FLL
T _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
quency rang 640 x f_ref
Mid range (DRS = 01) 40 41.94 48 MHz
1280 x ff||_ref
faco_t_bmxa | DCO output Low range (DRS = 00) — 23.99 — MHz 5,6
frequenc
2 d y 732 x fq_ref
Mid range (DRS = 01) — 47.97 — MHz
1464 X ffILref
Jeye i FLL period jitter — 180 — ps 7
A fVCO =48 MHz
ta_acquire |FLL target frequency acquisition time — — 1 ms 8
PLL
fyco VCO operating frequency 48.0 — 100 MHz
| PLL operating current 9
pll — —
o PLL at 96 MHZ (fosc i 1= 8 MHZ, foy or = 1060 WA
2 MHz, VDIV multiplier = 48)
| PLL operating current 9
pll p g _ _
o PLL at 48 MHZ (fosc i 1 =8 MHZ, oy of = 600 WA
2 MHz, VDIV multiplier = 24)
foil_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pn |PLL period jitter (RMS) 10
* fuco =48 MHz — 120 — ps
* fuco =100 MHz — — ps
Table continues on the next page...
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Peripheral operating requirements and behaviors

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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Peripheral operating requirements and behaviors

3.4.1.3 Flash high voltage current behaviors
Table 23. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ibp_PeMm Average current adder during high voltage — 25 6.0 mA
flash programming operation

Ipb_ERs Average current adder during high voltage — 1.5 4.0 mA
flash erase operation

3.4.1.4 Reliability specifications
Table 24. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
thvmretp1ok | Data retention after up to 10 K cycles 5 50 — years —
tmretp1k | Data retention after up to 1 K cycles 20 100 — years —
Nnvmeyep | CYcling endurance 10K 50 K — cycles 2

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.

2. Cycling endurance represents number of program/erase cycles at -40 °C < Tj < 125 °C.

3.5 Security and integrity modules

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

3.6 Analog

3.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 25 and Table 26 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.

26 Kinetis KL26 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors
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Figure 7. ADC input impedance equivalency diagram

3.6.1.2 16-bit ADC electrical characteristics

Table 26. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
Ipba_apc | Supply current 0.215 — 1.7 mA 3
ADC e ADLPC =1, ADHSC = 1.2 2.4 3.9 MHz tADACK =
2;3'01‘32;3?3;‘3 0 2.4 4.0 6.1 MHz | Miapack
' fDLPC =1, ADHSC = 3.0 5.2 7.3 MHz
fADACK e ADLPC = 0’ ADHSC = 4.4 6.2 9.5 MHz
0
e ADLPC =0, ADHSC =
1
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- e 12-bit modes — +0.7 -1.1t0 LSB* 5
linearity +1.9
e <12-bit modes — +0.2 031005
Table continues on the next page...
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Peripheral operating requirements and behaviors

DAC12 INL (LSB)
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Digital Code
Figure 12. Typical INL error vs. digital code
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Peripheral operating requirements and behaviors

NOTE

The MCGPLLCLK meets the USB jitter specifications for
certification with the use of an external clock/crystal for
both Device and Host modes.

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

3.8.2 USB VREG electrical specifications
Table 30. USB VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 5.5 Vv
Ibbon Quiescent current — Run mode, load current — 125 186 A
equal zero, input supply (VREGIN) > 3.6 V
Ippstoy | Quiescent current — Standby mode, load — 1.1 10 A
current equal zero
IbDoft Quiescent current — Shutdown mode
+ VREGIN = 5.0 V and temperature=25 °C - 650 - nA
* Across operating voltage and o o 4 WA
temperature
lLoaDrun | Maximum load current — Run mode — — 120 mA
ILoADstoy |Maximum load current — Standby mode — — 1 mA
VRegasout | Regulator output voltage — Input supply
(VREGIN) > 3.6 V
* Runmode 3 33 36 v
* Standby mode 5 1 58 36 Vv
VRegasout | Regulator output voltage — Input supply 2.1 — 3.6 \ 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
ILm Short circuit current — 290 — mA

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 5ag-

Kinetis KL26 Sub-Family, Rev5 08/2014. 37
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Table 32. SPI master mode timing on slew rate enabled pads (continued)

Peripheral operating requirements and behaviors

Num. Symbol | Description Min. Max. Unit Note
8 ty Data valid (after SPSCK edge) — 52 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tRi Rise time input — tperiph - 25 ns —
te Fall time input
11 tro Rise time output — 36 ns —
tro Fall time output
1. For SPIO fperiph is the bus clock (fgys). For SPI1 fheripn is the system clock (fsys).
2. tperiph = 1/fperiph
ss'
(OUTPUT) N
SPSCK < : b —
(CPOL=0) / /[ ] ] \
(OUTPUT) 7 S i Y/ L
‘—» -
SPSCK \ — @ 2 _>_ 4_@ s
(CPOL=1) \ \ /
(OUTPUT) N . I
MISO 2 j >
(INPUT) MSB IN BIT6...1 LSBIN
> (8) >
Mos! >< MSB OUT? BITG... '1\1 >< LSB OUT
(OUTPUT) '\1
1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.
Figure 14. SPI master mode timing (CPHA = 0)
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ss!
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(CPOL=1) / X / N r \
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(INPUT) MSB INz BIT6...1 LSB IN
|

MosSI
(OUTPUT)

—> —
PORT DATAXMASTER MSB OUT: BIT6...1

>< MASTER LSB OUT>< PORT DATA ><

17U

1.If configured as output
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 15. SPI master mode timing (CPHA =1)

Table 33. SPI slave mode timing on slew rate disabled pads

Num Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation 0 foeripn/4 Hz 1
2 tspsck | SPSCK period 4 X toeriph — ns 2
3 tLead Enable lead time 1 — tperiph —
4 tLag Enable lag time 1 — tperiph —
5 twspsck | Clock (SPSCK) high or low time tperiph - 30 — ns —
6 tsu Data setup time (inputs) 2.5 — ns —
7 th Data hold time (inputs) 3.5 — ns —
8 ta Slave access time — tperiph ns 3
9 tais Slave MISO disable time — tperiph ns 4
10 ty Data valid (after SPSCK edge) — 31 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tRi Rise time input — tperiph - 25 ns —
e Fall time input
13 tro Rise time output — 25 ns —
tro Fall time output

1. For SPIO fyeripn is the bus clock (fsys). For SPI1 fyeriph is the system clock (fsys).

2. tperiph = 1/fperiph

3. Time to data active from high-impedance state

4. Hold time to high-impedance state

40 Kinetis KL26 Sub-Family, Rev5 08/2014.
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Table 34. SPI slave mode timing on slew rate enabled pads

Num Symbol | Description Min. Max. Unit Note
1 fop Frequency of operation 0 foeriph/4 Hz 1
2 tspsck | SPSCK period 4 X tperiph — ns 2
3 tLead Enable lead time 1 — tperiph —
4 tLag Enable lag time 1 — tperiph —
5 twspsck | Clock (SPSCK) high or low time toeriph - 30 — ns —
6 tsu Data setup time (inputs) 2 — ns —
7 th Data hold time (inputs) 7 — ns —
8 ta Slave access time — toeriph ns 3
9 tyis Slave MISO disable time — toeriph ns 4
10 ty Data valid (after SPSCK edge) — 122 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tRi Rise time input — tperiph - 25 ns —

tr Fall time input
13 tro Rise time output — 36 ns —
tro Fall time output

1. For SPIO fperiph is the bus clock (fays). For SPI1 fheripn is the system clock (fgys).
2. tperiph = 1/fperiph
3. Time to data active from high-impedance state
4. Hold time to high-impedance state
UNS%%)___
N N b
SPSCK r— L X\
(CPOL=0) / N N /F
(INPUT) | P S i
SPSCK ()| [« (&> [« (12> >t (=(13)
(CPOL=1) O B v\ (—A\ /L
(INPUT) N / \_ ) ) . ] L
MISO mTe...$ SEE
OUTRUT SLAVE MsB | X | SLAVELSBOUT | X ‘o7e

MOSI
(INPUT)

MSB IN

NOTE: Not defined

LSBIN

Figure 16. SPI slave mode timing (CPHA = 0)
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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
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Peripheral operating requirements and behaviors

Table 38. 12S/SAl master mode timing in VLPR, VLPW, and VLPS modes

(full voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

S1 12S_MCLK cycle time 62.5 — ns

S2 12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 250 — ns

S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  |[45% 55% BCLK period

S5 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to I12S_TXD valid — 45 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I12S_RX_FS input setup before 75 — ns
12S_RX_BCLK

S10 12S_RXD/I12S_RX_FS input hold after I2S_RX_BCLK |0 — ns

12S_MCLK (output)

G dat ut

<¢ 53 >
Folvge (/A —— N /
_RA_ outpu ! 1 1
b s 4 : P g5 &
12S_TX_FS/ / f } i L
12S_RX_FS (output) ; ! :
e | Kot
12S_TX_FS/ L) ' It O\
12S_RX_FS (input) _—/ 7' s7 ': H 1 \—
L T #‘381% ) 4w b
12S_TXD < X | -

Figure 21. 12S/SAl timing — master modes

Table 39. 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

S11

12S_TX_BCLK/I2S_RX_BCLK cycle time (input)

250

ns

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

Table 39. 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

«2 )

12S_TX_BCLK/ i/ s12 4 ‘ Y\ /
12S_RX_BCLK (input) < » 4 %

|‘ 515 '\ I 1 S16
12S_TX_FS/ / 5 i L\
12S_RX_FS (output) ! s13 ! S14 '

| — | %T «
12S_TX_FS/ L ! (f ™
12S_RX_FS (input) —ﬁ/ « st s P H ; N

573 : st M t : . ‘ !
125_TXD — DE I —

7P

Figure 22. 12S/SAl timing — slave modes

3.9 Human-machine interfaces (HMI)

3.9.1 TSI electrical specifications
Table 40. TSI electrical specifications

Symbol Description Min. Typ. Max. Unit

TSI_RUNF Fixed power consumption in run mode — 100 — pA

Table continues on the next page...
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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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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
Kinetis KL26 Sub-Family, Rev5 08/2014. 53

Freescale Semiconductor, Inc.



Terminology and guidelines

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

Vpp 1.0 V core supply 0.9 1.1 \
voltage

8.2 Definition: Operating behavior

Unless otherwise specified, 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.

8.3 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.

8.3.1 Example

This 1s an example of an attribute:

Symbol Description Min. Max. Unit
CIN_D Input capacitance: — 7 pF
digital pins
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Revision history

Table 42. Typical value conditions

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp 3.3 V supply voltage 3.3 \"

9 Revision history

The following table provides a revision history for this document.

Table 43. Revision history

Rev. No.

Date Substantial Changes

3/2014

Updated the front page and restructured the chapters
Updated Voltage and current operating behaviors

Updated EMC radiated emissions operating behaviors
Updated Power mode transition operating behaviors
Updated Capacitance attributes

Updated footnote in the Device clock specifications

Added thermal attributes of 64-pin MAPBGA in the Thermal
attributes

Added Vgggy and Vgep, in the 16-bit ADC electrical characteristics
Updated footnote to the Vpacpr in the 12-bit DAC operating
requirements

Updated |, oaprun @nd Iy in the USB VREG electrical
specifications

Added Inter-Integrated Circuit Interface (12C) timing

5/2014

Updated Power consumption operating behaviors
Updated USB electrical specifications
Updated Definition: Operating behavior

08/2014

Updated related source in the front page
Updated Power consumption operating behaviors
Updated the note in USB electrical specifications
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