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"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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50
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FLASH

32Kx 8

1.71V ~ 3.6V
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64-LFBGA

64-MAPBGA (5x5)
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General

1.4 Voltage and current operating ratings
Table 4. Voltage and current operating ratings

Symbol Description Min. Max. Unit
Vpp Digital supply voltage -0.3 3.8 \Y
Ibp Digital supply current — 120 mA
Vio 1O pin input voltage -0.3 Vpp + 0.3 \

Ip Instantaneous maximum current single pin limit (applies to -25 25 mA
all port pins)

Vppa Analog supply voltage Vpp — 0.3 Vpp + 0.3 \
Vuse pp  |USB_DP input voltage -0.3 3.63 \
VusB_pm USB_DM input voltage -0.3 3.63 \'

VREGIN USB regulator input -0.3 6.0 \

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
Vi ZZ‘

Input Signal Midpoint1

V
Fall Time —> ‘(— . —> Rise Time

The mldpomt is V||_ + (V|H - V||_) /2
Figure 2. Input signal measurement reference

All digital I/O switching characteristics, unless otherwise specified, assume the output
pins have the following characteristics.

* C.=30 pF loads

e Slew rate disabled

e Normal drive strength
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Table 8. Power mode transition operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes
e VLLSO ~ RUN
— 113 124 ys
e VLLS1 > RUN
— 112 124 ys
e VLLS3 —» RUN
— 53 60 us
e LLS » RUN
— 4.5 5.0 us
e VLPS —~ RUN
— 4.5 5.0 us
e STOP — RUN
— 4.5 5.0 us
1. Normal boot (FTFA_FOPT[LPBOOT]=11).
2.2.5 Power consumption operating behaviors
The maximum values stated in the following table represent characterized results
equivalent to the mean plus three times the standard deviation (mean + 3 sigma).
Table 9. Power consumption operating behaviors
Symbol Description Typ. Max Unit Note
Ibpa Analog supply current — — See note mA 1
Ipb_RUNCO_ CM Run mode current in compute operation |— 6.7 — mA 2
- 48 MHz core / 24 MHz flash/ bus
disabled, LPTMR running using 4 MHz
internal reference clock, CoreMark®
benchmark code executing from flash,
at3.0Vv
Ipb_RUNCO Run mode current in compute operation |— 4.5 5.1 mA 3
- 48 MHz core / 24 MHz flash / bus
clock disabled, code of while(1) loop
executing from flash, at 3.0 V
Ipbb_RUN Run mode current - 48 MHz core /24 |at 1.8V 5.6 6.3 mA 3
MHz bus and flash, al! peripheral clocks at3.0 V 5.4 6.0 mA
disabled, code executing from flash
Ipp_RUN Run mode current - 48 MHz core / 24 | — 6.9 7.3 mA 3,4
MHz bus and flash, all peripheral clocks
enabled, code executing from flash, at
1.8V
Table continues on the next page...
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General
Table 9. Power consumption operating behaviors (continued)
Symbol Description Typ. Max Unit Note
Run mode current - 48 MHz core / 24 |at 25 °C 6.9 71 mA
MHz bus and flash, aI.I peripheral clocks at 125 °C 73 76 mA
enabled, code executing from flash, at
3.0V
Ibb_waIT Wait mode current - core disabled / 48 |— 2.9 3.5 mA 3
MHz system / 24 MHz bus / flash
disabled (flash doze enabled), all
peripheral clocks disabled, at 3.0 V
Ibb_waIT Wait mode current - core disabled /24 |— 2.2 2.8 mA 3
MHz system / 24 MHz bus / flash
disabled (flash doze enabled), wait
mode reduced frequency current at 3.0
V — all peripheral clocks disabled
Ipp_psTOP2 Stop mode current with partial stop 2 — 1.6 2.1 mA 3
clocking option - core and system
disabled / 10.5 MHz bus, at 3.0 V
Ipbb_VLPRCO _CM Very-low-power run mode current in — 798 — HA 5
compute operation - 4 MHz core / 0.8
MHz flash / bus clock disabled, LPTMR
running with 4 MHz internal reference
clock, CoreMark benchmark code
executing from flash, at 3.0 V
Ipb_vLPRCO Very low power run mode current in — 167 336 A 6
compute operation - 4 MHz core / 0.8
MHz flash / bus clock disabled, code
executing from flash, at 3.0 V
Ipbb_vLPR Very low power run mode current - 4 — 192 354 A 6
MHz core / 0.8 MHz bus and flash, all
peripheral clocks disabled, code
executing from flash, at 3.0 V
Ipp_vLPR Very low power run mode current - 4 — 257 431 HA 4,6
MHz core / 0.8 MHz bus and flash, all
peripheral clocks enabled, code
executing from flash, at 3.0 V
Ipp_viPw Very low power wait mode current - — 112 286 HA 6
core disabled / 4 MHz system / 0.8
MHz bus / flash disabled (flash doze
enabled), all peripheral clocks disabled,
at3.0Vv
Ibb_sTop Stop mode current at 3.0 V at25°C 306 328 pA —
at50 °C 322 349 pA
at70 °C 348 382 pA
at 85 °C 384 433 pA
at 105 °C 481 578 pA
Ipb_vips Very-low-power stop mode currentat |at 25 °C 2.71 5.03 HA —
30V at 50 °C 705 | 11.94 uA
at70 °C 15.80 26.87 pA

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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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

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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Peripheral operating requirements and behaviors
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Figure 10. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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Peripheral operating requirements and behaviors

3.6.3.2 12-bit DAC operating behaviors
Table 29. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ipba_pact | Supply current — low-power mode — — 250 A
FI
Ipba_pacH | Supply current — high-speed mode — — 900 A
P
tpacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
toacup | Full-scale settling time (0x080 to OXF7F) — — 15 30 us 1
high-power mode
tcepacLp | Code-to-code settling time (0xBF8 to — 0.7 1 ys 1
0xC08) — low-power mode and high-speed
mode
Vyacoutt | DAC output voltage range low — high- — — 100 mV
speed mode, no load, DAC set to 0x000
Vdacouth | DAC output voltage range high — high- Vpacr — VpacR 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
\Y
DNL |Differential non-linearity error — Vpacg = — — +1 LSB 4
VREF_OUT
VorrseT | Offset error — +0.4 .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 — pv/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 (SP_p) 0.05 0.12 —
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 Vpacg —100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr =100 mV with Vppa > 2.4 V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacr — 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

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

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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Peripheral operating requirements and behaviors

3.8.6.1 Normal Run, Wait and Stop mode performance over the full
operating voltage range

This section provides the operating performance over the full operating voltage for the
device in Normal Run, Wait and Stop modes.

Table 36. 12S/SAl master mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \Y

S1 12S_MCLK cycle time 40 — ns

S2 12S_MCLK (as an input) pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 80 — 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/ — 15.5 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 — 19 ns

S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns

S9 12S_RXD/I12S_RX_FS input setup before 26 — ns
12S_RX_BCLK

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

e i
12S_MCLK (output) |_| |_| |_| |_| |—| |—| |—| |—|

< s3 4
12S_TX_BCLK/ [ ‘4—51—7 5 Y\ /
12S_RX_BCLK (output) b 54 q : ¢ l

K 35 " 1 1 S6
12S_TX_FS/ / : } i L
[2S_RX_FS (output) ; ! !

L s : Bt
12S_TX_FS/ L : ( ~
12S_RX_FS (input) ‘ 7' s7 ': H 1

< #‘381% : ) s b
12S_TXD < X ) —

Figure 19. I12S/SAl timing — master modes
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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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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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A
Pinout
121 | 100 | 64 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
BGA | LQFP| BGA | LQFP
D5 | 9 | — | — |[PTCI6 DISABLED PTC16
C4 | 9| = | — |PTCI7 DISABLED PTC17
B4 | 2| — | — |PTCI8 DISABLED PTC18
D4 | 93 | C3 | 57 |PTDO DISABLED PTDO SPI0_PCSO TPMO0_CHO
D3 | 94 | A4 | 58 | PTDI ADCO_SESb | ADC0_SESb | PTD1 SPI0_SCK TPMO0_CH1
C3 | 9 | G2 | 59 |PTD2 DISABLED PTD2 SPIO_MOSI | UART2_RX | TPM0_CH2 | SPIO_MISO
B3 | 9% | B3 | 60 |PTD3 DISABLED PTD3 SPIO_MISO | UART2_TX | TPMO_CH3 | SPIo_MOSI
A3 | 97 | A3 | 61 | PTD4 DISABLED PTD4/ SPI1_PCSO | UART2_RX | TPM0_CH4
LLWU_P14 LLWU_P14
A2 | 9% | Cl | 62 |PTD5 ADCO_SE6b | ADCO_SE6b | PTD5 SPH_SCK | UART2_TX | TPM0_CH5
B2 | 99 | B2 | 63 |PTDO/ ADCO_SE7b | ADC0_SE7b | PTD6/ SPI1_MOSI | UARTO_RX SPI_MISO
LLWU_P15 LLWU_P15
Al | 100 | A2 | 64 | PTD7 DISABLED PTD7 SPH_MISO | UARTO_TX SPI1_MOSI
A1 | 8 | C5 | — [NC NC NC
— | 87| = | = |NC NC NC
— | 8| —| — |NC NC NC
— | 89| —| — |NC NC NC
Bl = = —|NC NC NC
HB| = | = | = [NC NC NC
K& | — | — | — [NC NC NC
i =1 =] = |NC NC NC
Bl = = —|NC NC NC
A1 =1 =1 = N NC NC
Hi | — | = | — [NC NC NC
Fil =] =] = |NC NC NC
A | — | = | = [NC NC NC
BS | — | — | — [NC NC NC
M| =] =| = [NC NC NC
Bl | = = | = [NC NC NC
| = = | = [NC NC NC
G| =] = | = [NC NC NC
D2 —| = | — [NC NC NC
DI = | = | = [NC NC NC
BH| = =] = [NC NC NC

5.2 KL26 pinouts

The following figures show the pinout diagrams for the devices supported by this
document. Many signals may be multiplexed onto a single pin. To determine what
signals can be used on which pin, ssee KL.26 Signal Multiplexing and Pin Assignments.
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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
Kinetis KL26 Sub-Family, Rev5 08/2014. 53

Freescale Semiconductor, Inc.



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

Kinetis KL26 Sub-Family, Rev5 08/2014.
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8.4

Definition: Rating

Terminology and guidelines

A rating 1s 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.

8.4.1

Example

This is an example of an operating rating:

Symbol Description

Min.

Max.

Unit

Vb

1.0 V core supply
voltage

1.2

8.5 Result of exceeding a rating

40

30

20

Failures in time (ppm)

I

/

/

J

The likelihood of permanent chip failure increases rapidly as
soon as a characteristic begins to exceed one of its operating ratings.

l— Operating rating

Measured characteristic

Kinetis KL26 Sub-Family, Rev5 08/2014.
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