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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 \
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

Y,
Fall Time —> }«— s Rise Time

The midpointis VL + (Vin - Vi) / 2
Figure 2. Input signal measurement reference

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

e C; =30 pF loads

e Slew rate disabled

* Normal drive strength

2.2 Nonswitching electrical specifications

Kinetis KL36 Sub-Family, Rev5 08/2014. 5
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General

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 \
Vpp — Vppa |Vpp-to-Vppa differential voltage -0.1 0.1 Vv
Vss — Vssa | Vss-to-Vggsa differential voltage -0.1 0.1 \
ViH Input high voltage
* 27V=sVpp=s36YV 0.7 x Vpp — \
e 1.7V<Vpp<27V 0.75 x Vpp — %
VL Input low voltage
* 27V<=sVpp=s36YV — 0.35 x Vpp \
* 1.7V<sVpp=s27V — 0.3 x Vpp \
Vuvs Input hysteresis 0.06 x Vpp — \
licio 10 pin negative DC injection current — single pin 1
e Vjy < Vgs-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 20 o mA
Vobpru Open drain pullup voltage level Vpp Vpp Vv 2
VRam Vpp voltage required to retain RAM 1.2 — \

1. All /O pins are internally clamped to Vgg through a ESD protection diode. There is no diode connection to Vpp. If Vi
greater than Vio_min (= 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)/Iliciol-

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 1.5 V —
Vivon | Falling low-voltage detect threshold — high 2.48 2.56 2.64 \ —

range (LVDV = 01)
Low-voltage warning thresholds — high range 1

Table continues on the next page...
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Table 8. Power mode transition operating behaviors (continued)

General

Symbol | Description Min. Typ. Max. Unit Notes
e VLLS1 > RUN — 112 124 us
e VLLS3 —» RUN
— 53 60 ys
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
Ipb_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
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
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
fLPTMR LPTMR clock — 24 MHz
VLPR and VLPS modes'’
fsvs System and core clock — 4 MHz
faus Bus clock — 1 MHz
frLASH Flash clock — 1 MHz
fLPTMR LPTMR clock? — 24 MHz
fErcLK External reference clock — 16 MHz
fietmr_ercLk |LPTMR external reference clock — 16 MHz
fosc_hi_2 Oscillator crystal or resonator frequency — high frequency — 16 MHz
mode (high range) (MCG_C2[RANGE]=1x)

frem TPM asynchronous clock — MHz
fuarTO UARTO asynchronous clock — MHz

16
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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 KL36 Sub-Family, Rev5 08/2014. 17
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3.1.1 SWD electricals

Peripheral operating requirements and behaviors

Table 17. SWD full voltage range electricals

Symbol Description Min. Max. Unit
Operating voltage 1.71 3.6 \
J1 SWD_CLK frequency of operation
» Serial wire debug 0 25 MHz
J2 SWD_CLK cycle period 1/J1 — ns
J3 SWD_CLK clock pulse width
* Serial wire debug 20 — ns
J4 SWD_CLK rise and fall times — 3 ns
J9 SWD_DIO input data setup time to SWD_CLK rise 10 — ns
J10 SWD_DIO input data hold time after SWD_CLK rise — ns
J11 SWD_CLK high to SWD_DIO data valid — 32 ns
J12 SWD_CLK high to SWD_DIO high-Z 5 — ns
(12 >

SWD_CLK (input)

-+«

Figure 5. Serial wire clock input timing

Kinetis KL36 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

SWD_CLK / \ /,
i
SWD_DIO + { nputdatavaid  }——
E< G g
SWD_DIO i >'< Output data valid
§< (12) >
SWD_DIO »
< @ :
SWD_DIO <' Output data valid

Figure 6. Serial wire data timing

3.2 System modules

There are no specifications necessary for the device's system modules.

3.3 Clock modules

3.3.1 MCG specifications
Table 18. MCG specifications

Symbol | Description Min. Typ. Max. Unit Notes

fints_ft Internal reference frequency (slow clock) — — 32.768 — kHz
factory trimmed at nominal Vpp and 25 °C

fints_t Internal reference frequency (slow clock) — 31.25 — 39.0625 kHz
user trimmed

A¢geo_res t | Resolution of trimmed average DCO output — +0.3 +0.6 Yofdco 1
frequency at fixed voltage and temperature —
using C3[SCTRIM] and C4[SCFTRIM]

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 KL36 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

1.499

1.4985 \
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114979 \\

1.497
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1.496
-40 25 55 85 105 125

Temperature °C

Figure 13. Offset at half scale vs. temperature

3.7 Timers

See General switching specifications.

3.8 Communication interfaces

36 Kinetis KL36 Sub-Family, Rev5 08/2014.
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Peripheral operating requirements and behaviors

Table 33. SPI slave mode timing on slew rate enabled 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 — ns —
7 th Data hold time (inputs) 7 — 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) — 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 fyeripn is the bus clock (fsys). For SPI1 fyeripn 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
(INPSUST) -
N N v \—
SPSCK R I —
(CPOL=0) /] N \ /
(INPUT) | S R - \
SPSCK ‘@"@"@)’ (2> (== > |=(13
(CPOL=1) " | X X X
(INPUT) N\ / \_, /| N Y/ .
MISO BIT6. .. ;\‘ SEE
QUTPUT) SLAVE MSB | X y SLAVE LSB OUT NOTE
(|'\,\/,ISSIT) MSB IN BIT6...1 ) LSB IN
NOTE: Not defined
Figure 16. SPI slave mode timing (CPHA = 0)
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Peripheral operating requirements and behaviors
3.8.4.1 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 35. 12S/SAl master mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \'

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/12S_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 12S_TX_FS/ — 15.5 ns
12S_RX_FS output valid

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

S7 12S_TX_BCLK to 12S_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 0 — ns
12S_RX_BCLK

431—V %szf %szf
12S_MCLK (output)
\4 S3 >\
12S_TX_BCLK/ / AN ‘ i\ /
12S_RX_BCLK (output) D s4 4 i ,
:‘_55—’: E ¥ ss f
128_TX_FS/ / E \ N
12S_RX_FS (output) 3 ‘ E %10 «
12S_TX_FS/ y P ) \f T\
12S_RX_FS (input) ‘ ostoh 5 i 1
> *ssf ! PR
125.7XD — DE I -
ﬂ—rP oM
Figure 19. 12S/SAl timing — master modes
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5. VLL1, VLL2 and VLLS3 are a function of V|ggg only when the regulator is enabled (GCR[RVEN]=1) and the charge pump

is enabled (GCR[CPSEL]=1).
6. VLL1, VLL2 and VLL3 are a function of Vppa only under either of the following conditions:

* The charge pump is enabled (GCR[CPSEL]=1), the regulator is disabled (GCR[RVEN]=0), and VLL3 = Vppa

through the internal power switch (GCR[VSUPPLY]=0).

A
Dimensions
Table 40. LCD electricals (continued)
Symbol | Description Min. Typ. Max. Unit Notes
¢ RVTRIM=0111 — 1.08 —
¢ RVTRIM=1111 — 1.09 —
Artrim | Vireg TRIM resolution — — 3.0 % V\ReG
lvireg | Vireg current adder — RVEN = 1 — 1 — MA 4
Ireias | RBIAS current adder
e LADJ =10 or 11 — High load (LCD glass — 10 — A
capacitance < 8000 pF)
e LADJ =00 or 01 — Low load (LCD glass o 1 . A
capacitance < 2000 pF) H
Rreias | RBIAS resistor values
e LADJ =10 or 11 — High load (LCD glass — 0.28 — MQ
capacitance < 8000 pF)
e LADJ =00 or 01 — Low load (LCD glass . .
capacitance < 2000 pF) 298 MQ
VLLA1 VLL1 voltage — — ViReg \ 5
VLL2 VLL2 voltage — — 2 X VIREG \Y 5
VLL3 VLL3 voltage — — 3 X Vigeg \Y 5
VLLA VLL1 voltage — — Vppa /3 \Y 6
VLL2 |VLL2 voltage — — Vppa/ 1.5 Vv 6
VLL3 |VLLS3 voltage — — Vppa \ 6
1. The actual value used could vary with tolerance.
2. For highest glass capacitance values, LCD_GCR[LADJ] should be configured as specified in the LCD Controller chapter
within the device's reference manual.
3. V|geg maximum should never be externally driven to any level other than Vpp - 0.15 V
4. 2000 pF load LCD, 32 Hz frame frequency

¢ The resistor bias string is enabled (GCR[CPSEL]=0), the regulator is disabled (GCR[RVEN]=0), and VLL3 is

connected to Vpppa externally (GCR[VSUPPLY]=1).

4 Dimensions

4.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

48
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Pinout

To find a package drawing, go to freescale.com and perform a keyword search for the
drawing’s document number:

If you want the drawing for this package Then use this document number
64-pin LQFP 98ASS23234W
64-pin MAPBGA 98ASA00420D
100-pin LQFP 98ASS23308W
121-pin MAPBGA 98ASA00344D
5 Pinout

5.1 KL36 Signal Multiplexing and Pin Assignments

The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is
responsible for selecting which ALT functionality is available on each pin.

121 | 100 | 64 | 64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
BGA | LQFP| BGA | LQFP
B4 | 1| A 1 | PTEO DISABLED | LCD_P48 | PTEO SPI1_MISO | UARTI_TX | RTC_ CMPO_OUT | I2C1_SDA | LCD_P48
CLKout
E3| 2 | Bl | 2 |PTH DISABLED | LCD_P49 | PTET SPI1_MOSI | UART1_RX SPI_MISO | 12C1_SCL | LCD_P49
2| 3| —| — |PTE2 DISABLED | LCD_P50 | PTE2 SPI1_SCK LCD_P50
F& | 4 | — | — |PTE3 DISABLED | LCD_P51 | PTE3 SPI1_MISO SPI1_MOSI LCD_P51
H7 | 5 | —| — |PTE4 DISABLED | LCD_P52 | PTE4 SPI1_PCS0 LCD_P52
G4d| 6 | — | — |PTES DISABLED | LCD_P53 | PTE5 LCD_P53
FBB| 7| —| — |PTE6 DISABLED | LCD_P54 | PTE6 [250_MCLK | audioUSB_ LCD_P54
SOF_ouT
6| 8| —| 3 |VDD VDD VDD
G7 | 9 | C4| 4 |VSS VSS VSS
6| —| —|[ —|VSS VSS VSS
Hi | 14 | E1 | 5 |PTE16 ADC0_DP1/ | LCD_P55/ | PTE16 SPI0_PCSO | UART2_TX | TPM_ LCD_P55
ADCO_SE1 | ADCO_DP1/ CLKINO
ADCO_SE1
H2 | 15| DI | 6 |[PTE17 ADCO_DM1/ | LCD_P56/ | PTE17 SPI0_SCK | UART2_RX | TPM_ LPTMRO_ | LCD_P56
ADCO_SE5a | ADCO_DM1/ CLKIN1 ALT3
ADCO_SE5a
J| 16| E2| 7 |PTEI8 ADCO_DP2/ | LCD_P57/ | PTE18 SPI0_MOSI [2C0_SDA | SPI0_MISO LCD_P57
ADC0_SE2 | ADCO_DP2/
ADCO_SE2
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Pinout
121 | 100 | 64 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALT6 ALT7
BGA | LQFP| BGA | LQFP
L9 | 46| — | — |PTAt5 DISABLED PTA15 SPI0_SCK | UARTO_RX 250_RXD0
JO | 46 | — | — | PTAI6 DISABLED PTA16 SPI0_MOSI SPIO_MISO | 12S0_RX_FS | 1280_RXD0
HIO| 47 | — | — | PTAI7 DISABLED PTA17 SPI0_MISO SPIO_MOSI | 12S0_MCLK
L10 | 48 | G7 | 30 | VDD VDD VDD
KIoO| 49 | H7 | 31 | VSS VSS VSS
L11| 50 | H8 | 32 | PTA18 EXTALO EXTALO PTA18 UART1_RX | TPM_
CLKINO
Kit| 51 | G8 | 33 | PTA19 XTALO XTALO PTA19 UART1_TX | TPM_ LPTMRO_
CLKIN1 ALTY
Jt| 52 | F8 | 34 | PTA2 RESET b PTA20 RESET b
Git| 5 | F7 | 35 |PTBY LCD_PO/ | LCD_PO/ | PTBU/ [2C0_SCL | TPM1_CHO LCD_PO
LLWU_P5 | ADCO_SE8/ | ADCO_SE8/ | LLWU_P5
TSI0_.CHO | TSI0_CHO
Gio| 54 | F6 | 36 |PTBI LCD_P1/ | LCD_P1/ | PTBI [2C0_SDA | TPM1_CH1 LCD_P1
ADCO_SEY/ | ADCO_SEY/
TSI0_CH6 | TSI0_CH6
G9 | 55 | E7 | 37 |PTB2 LCD_P2/ | LCD_P2 | PTB2 [2C0_SCL | TPM2_CHO LCD_P2
ADCO_SE12/| ADCO_SE12/
TSI0_CH7 | TSI0_CH7
G8 | 5 | E8 | 38 |PTB3 LCD_PY | LCD_PY | PTB3 [2C0_SDA | TPM2_CH1 LCD_P3
ADC0_SE13/| ADCO_SE13/
TSI0_.CH8 | TSI0_CH8
Ei1| 57| = | — |PB7 LCD_P7 LCD_P7 PTB7 LCD_P7
DIt | 5 | — | — |PTBS LCD_P8 LCD_P8 PTB8 SPI1_PCSO | EXTRG_IN LCD_P8
Ef0| 59 | — [ — | PTBY LCD_P9 LCD_P9 PTBY SPI1_SCK LCD_P9
DIo| 60 | — | — | PTBI0 LCD_P10 | LCD_P10 | PTB10 SPI1_PCS0 LCD_P10
Clo| 6 [ — | — |PTBi LCD_P11 | LCD_Pi1 | PTBI1 SPI1_SCK LCD_P11
BIO| 62 | E6 | 39 | PTB16 LCD_P12/ | LCD_P12/ | PTB16 SPI1_MOSI | UARTO_RX | TPM_ SPI_MISO LCD_P12
TSI0.CH9 | TSI0_CH9 CLKINO
E9 | 63 | D7 | 40 |PTBI7 LCD_P13 | LCD_P13/ | PTB17 SPI1_MISO | UARTO_TX | TPM_ SPI1_MOS LCD_P13
TSI0_CH10 | TSI0_CH10 CLKIN{
D9 | 64 | D6 | 41 |PTBI8 LCD_P14/ | LCD_P14/ | PTB18 TPM2_CHO | 12S0_TX_ LCD_P14
TSI0_CH11 | TSI0_CH11 BCLK
C9 | 65| C7 | 42 | PTBI9 LCD_P15/ | LCD_P15/ | PTB19 TPM2_CH1 | 1280_TX_FS LCD_P15
TSI0_CH12 | TSI0_CH12
Fio| 6 | — | — | PTB20 LCD_P16 | LCD_P16 | PTB20 CMPO_OUT | LCD_P16
Fo | 67 | — | — |PTB2 LCD_P17 | LCD_P17 | PTB21 LCD_P17
F8 | 68 | — | — |PTB2 LCD_P18 | LCD_P18 | PTB22 LCD_P18
E8 | 69 | — | — |PTB23 LCD_P19 | LCD_P19 | PTB23 LCD_P19
B9 | 70 | D8 | 43 |PTCO LCD_P20/ | LCD_P20/ | PTCO EXTRG_IN | audioUSB_ | CMPQ_OUT | 1280_TXDO | LCD_P20
ADCO_SE14/| ADCO_SE14/ SOF_ouTt
TSI0_CH13 | TSI0_CH13
D8 | 7 | C6 | 44 |PTCY LCD_P21/ | LCD_P21/ | PTCY/ 2C1_SCL TPM0_CHO 250_TXDO | LCD_P21
LLWU_P6/ | ADCO_SE15/| ADCO_SE15/| LLWU_P6/
RTC_CLKIN | TSI0_CH14 | TSI0_CH14 | RTC_CLKIN
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A
Pinout
121 | 100 | 64 | 64 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT?
BGA | LQFP| BGA | LQFP
C8 | 72 | BT | 45 | PTC2 LCD_P22/ | LCD_P22/ | PTC2 [2C1_SDA TPMO_CH1 [250_TX_FS | LCD_P22
ADCO_SE11/| ADCO_SE11/
TSI0_CH15 | TSI0_CH15
B8 | 73 | C8 | 46 |PTCY LCD_P23 | LCD_P23 | PTCY UARTI_RX | TPM0_CH2 | CLKOUT | 1250_TX_ | LCD_P23
LLWU_P7 LLWU_P7 BCLK
F7| 74 | E3 | 47 |VSS VSS VSS
E7| — | E4| — |VDD VDD VDD
At | 75 | C5 | 48 |VLL3 VLL3 VLL3
MO | 76 | A6 | 49 |VLL2 VLL2 VLLY/ PTC20 LCD_P4
LCD_P4
A9 | 77 | B5 | 50 | VLLT VLU VLLY/ PTC21 LCD_P5
LCD_P5
Bi1| 78 | B4 | 51 | VCAP2 VCAP2 VCAP2/ PTC22 LCD_P6
LCD_P6
Cii| 79 | A5 | 52 | VCAP1 VCAP1 VCAP1/ PTC23 LCD_P39
LCD_P39
A8 | 8 | B8 | 53 | PTC4 LCD P24 | LCD_P24 | PTC4/ SPI0_PCSO | UART1_TX | TPMO_CH3 | 12S0_MCLK LCD_p24
LLWU_P8 LLWU_P8
D7 | 8 | A8 | 54 | PTCY LCD_P25 | LCD_P25 | PTCS/ SPI0_SCK | LPTMRO_ | 1280_RXD0 CMPO_OUT | LCD_P25
LLWU_P9 LLWU_P9 ALT2
C7 | 8 | A7 | 55 |PTCO LCD_P26/ | LCD_P26/ | PTC6/ SPIO_MOSI | EXTRG_IN | 1280_RX_ | SPIO_MISO | [2S0_MCLK | LCD_P26
LLWU_P10 | CMPO_INO | CMPO_INO | LLWU_P10 BCLK
B7 | 83 | B6 | 56 |PTC7 LCD_P27/ | LCD_P27/ | PTC7 SPIO_MISO | audioUSB_ | 1250_RX_FS | SPIo_MOSI LCD_p27
CMPO_IN1 | CMPO_IN1 SOF_ouT
A7 | 8 | — | — [PTC8 LCD_P2§/ | LCD_P28/ | PTC8 [260_SCL | TPMO_CH4 | 12S0_MCLK LCD_P28
CMPO_IN2 | CMPO_IN2
D6 | 8 | — | — [PTCY LCD_P2y | LCD_P29/ | PTCY [2C0_SDA | TPMO_CH5 | I2S0_RX_ LCD_P29
CMPO_IN3 | CMPO_IN3 BCLK
C6 | 86| — | — |PTCI0 LCD_P30 | LCD_P30 | PTC10 12C1_SCL 1280_RX_FS LCD_P30
Co | 8 | — | — |PTCH LCD_P31 | LCD_P31 | PTC11 [2C1_SDA 1250_RXD0 LCD_P3t
B6 | 8 [ — [ — |[PTC12 LCD P32 | LCD_P32 | PTC12 TPM_ LCD_P32
CLKINO
A6 | 8 | — | — |PTCI3 LCD P33 | LCD_P33 | PTC13 TPM_ LCD_P33
CLKIN
D5 | 9% | — | — |PTCI6 LCD_P36 | LCD P36 | PTC16 LCD_P36
C4| 9| — | — |PTCI7 LCD_P37 | LCD_P37 | PTC17 LCD_P37
B4 | 2 — [ — [PTCI8 LCD P38 | LCD_P38 | PTC18 LCD_P38
D4 | 93 | C3 | 57 |PTDO LCD_P40 | LCD_P40 | PTDO SPI0_PCS0 TPM0_CHO LCD_P40
D3 | 94 | A | 58 | PTDI LCD_P41/ | LCD_P41/ | PTD1 SPI0_SCK TPMO_CH1 LCD_P41
ADCO_SE5b | ADCO_SE5b
C3 | 9% | C2| 59 |PTD2 LCD_P42 | LCD_P42 | PTD2 SPIO_MOSI | UART2_RX | TPM0_CH2 | SPI0_MISO LCD_P42
B3 | 9% | B3 | 60 |PTD3 LCD_P43 | LCD_P43 | PTD3 SPIO_MISO | UART2_TX | TPMO_CH3 | SPI0_MOSI LCD_P43
A3 | 97 | A3 | 61 | PTD4 LCD_P44 | LCD_P44 | PTD4/ SPI1_PCSO | UART2_RX | TPMO_CH4 LCD_P44
LLWU_P14 LLWU_P14
52 Kinetis KL36 Sub-Family, Rev5 08/2014.

Freescale Semiconductor, Inc.



h o
g |

Pinout

121 | 100 | 64 | 64 | PinName | Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT?
BGA | LQFP| BGA | LQFP

A2 | 98| C1 | 62 |PTD5 LCD_P45/ | LCD_P45/ | PTD5 SPI1_SCK | UART2_TX | TPMO_CH5 LCD_P45

ADCO_SEBb | ADCO_SE6b
B2 | 99 | B2 | 63 | PTD6/ LCD_P46/ | LCD_P46/ | PTD6/ SPI1_MOSI | UARTO_RX SPI1_MISO LCD_P46
LLWU_P15 | ADCO_SE7b | ADCO_SE7b | LLWU_P15

Al | 100 | A2 | 64 | PTD7 LCD_P47 | LCD_P47 | PTD7 SPI1_MISO | UARTO_TX SPI1_MOSI LCD_P47
Ft | 10 =] —|NC NC NC

| 11| =] = |NC NC NC

Gl | 12| = | = |NC NC NC

G2 13| = —|NC NC NC

Bl =1 =] = [NC NC NC

| = —| = [NC NC NC

K¢ | = | = | = |NC NC NC

vy - =| = |NC NC NC

B = =] —[NC NC NC

Bl =1 =1 = [NC NC NC

Ht| = | = | = |NC NC NC

i —| = = |NC NC NC

Al —| = —|NC NC NC

BS| = | = | = [NC NC NC

M| —| = | = |NC NC NC

Bl | = | —| = [NC NC NC

| —| = —|NC NC NC

G| =] = —|NC NC NC

2| = | —| = [NC NC NC

DI| —| —| —[NC NC NC

Et| = = | = |NC NC NC

5.2 KL36 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 KLL36 Signal Multiplexing and Pin

Assignments.
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Pinout
1 2 3 4 5 6 7 8
PTD4/ pTce/ | PTCS/
A | PTEO PTO7 | vy pia| PTDT | VOAPT vz Sl i e | A
PTDS/ PTC4/
B | PTET | 0| PTDS | vomre | v PTC? Pe2 | fvo ps | B
PTC1/ —
c | pos PTD2 PTDO vss vis {uwu per| Preie || P15t c
RTC_CLKIN -
o | prE1z | PTE1® | PTAO PTA1 PTA3 PTB18 | PTB17 | PTCO | D
E | PTE6 | PTES vss VDD PTA2 PTBI6 | PTB2 pTB3 | E
F | PrE21 | PTE23 | vssa VDDA PTAS PTBA PTBO/ | prazo | F
LLWU_P5
G | Pre2o | PTE22 | VREFL | VREFH | PTA4 PTA13 VDD PTate | G
H | PTE2o | PTEs0 | PTEst | PTE24 | PTE2s | PTAt2 vss PTA1S | H
1 2 3 4 5 6 7 8
Figure 25. KL36 64-pin BGA pinout diagram
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Terminology and guidelines

8.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

8.4 Definition: Rating

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

Vpp 1.0 V core supply -0.3 1.2 \
voltage

8.5 Result of exceeding a rating

40

. l

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

0 J

l— Operating rating

Failures in time (ppm)

Measured characteristic
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