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What is "Embedded - Microcontrollers"?

"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"

Active

ARM® Cortex®-M0+

32-Bit Single-Core

48MHz

12C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, LCD, LVD, POR, PWM, WDT
84

128KB (128K x 8)

FLASH

16K x 8

1.71V ~ 3.6V

A/D - 16bit; D/A - 12bit
Internal

-40°C ~ 105°C (TA)

Surface Mount

121-LFBGA

121-MAPBGA (8x8)
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* 16-bit low-power timer (LPTMR)
* Real time clock

Security and integrity modules

Ordering Information !

* 80-bit unique identification number per chip

Part Number Memory Maximum number of \O's
Flash (KB) SRAM (KB)
MKL36264VLH4 64 8 54
MKL36Z128VLH4 128 16 54
MKL36Z256VLH4 256 32 54
MKL36Z256VMP4 256 32 54
MKL36Z64VLL4 64 8 84
MKL36Z128VLL4 128 16 84
MKL36Z256VLL4 256 32 84
MKL36Z128VMC4 128 16 84
MKL36Z256VMC4 256 32 84

1. To confirm current availability of ordererable part numbers, go to http://www.freescale.com and perform a part number

search.

Related Resources

Type

Description

Resource

Selector Guide |The Freescale Solution Advisor is a web-based tool that features
interactive application wizards and a dynamic product selector.

Solution Advisor

Reference The Reference Manual contains a comprehensive description of ~ |KL36P121M48SF4RM’

Manual the structure and function (operation) of a device.

Data Sheet The Data Sheet includes electrical characteristics and signal KL36P121M48SF4!
connections.

Chip Errata The chip mask set Errata provides additional or corrective KINETIS_L_xN40H?2
information for a particular device mask set.

Package Package dimensions are provided in package drawings. LQFP 64-pin: 98ASS23234 W1

drawing

MAPBGA 64-pin: 98ASA00420D
LQFP 100-pin: 98ASS23308W!
MAPBGA 121-pin: 98ASA00344D!

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.
2. To find the associated resource, go to http://www.freescale.com and perform a search using this term with the “x”
replaced by the revision of the device you are using.
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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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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...
Kinetis KL36 Sub-Family, Rev5 08/2014. 9

Freescale Semiconductor, Inc.




g |

General
Table 9. Power consumption operating behaviors (continued)
Symbol Description Typ. Max Unit Note

Ipp_LLs Low leakage stop mode current at 3.0 |at25 °C 2.00 2.7 HA —
v at 50 °C 396 | 514 uA
at 70 °C 7.77 10.71 A
at 85 °C 14.15 18.79 A
at 105 °C 33.20 | 43.67 HA

Ipb_viLs3 Very low-leakage stop mode 3 current |at 25 °C 15 2.2 A —
at3.oVv at 50 °C 283 3.55 uA
at 70 °C 5.53 7.26 pA
at 85 °C 9.92 12.71 A
at 105 °C 22.90 29.23 A

Ipp_vLLst Very low-leakage stop mode 1 current |at 25 °C 0.71 1.2 YA —
at3.0v at50 °C 127 1.9 uA
at 70 °C 2.48 3.51 pA
at 85 °C 4.65 6.29 A
at 105 °C 11.55 14.34 A

Ipb_vLLso Very low-leakage stop mode 0 current |at 25 °C 0.41 0.9 A —
(SMC_STOPCTRL[PORPO] = 0) at 3.0 at 50 °C 0.96 1.56 HA
v at 70 °C 2.17 3.1 pA
at 85 °C 4.35 5.32 A
at 105 °C 11.24 14.00 pA

Ipb_vLLso Very low-leakage stop mode 0 current |at 25 °C 0.23 0.69 A 7
(SMC_STOPCTRL[PORPO] = 1) at 3.0 at 50 °C 0.77 1.35 LA
Y at70 °C 1.98 2.52 YA
at 85 °C 4.16 5.14 A
at 105 °C 11.05 13.80 pA

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.

MCG configured for FEI mode.

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 KL36 Sub-Family, Rev5 08/2014. 1
Freescale Semiconductor, Inc.



A
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

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

Freescale Semiconductor, Inc.



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 KL36 Sub-Family, Rev5 08/2014. 25
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Peripheral operating requirements and behaviors

3.6.1.1 16-bit ADC operating conditions
Table 25. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vppa |Supply voltage |Absolute 1.71 — 3.6 Vv —
AVppa Supply voltage Delta to Vpp (Vpp — Vbpa) -100 0 +100 mV
AVggp Ground voltage Delta to Vgg (Vss— Vssa) -100 0 +100 mV
VREFH ADC reference 1.13 VDDA VDDA \Y
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y
voltage low
Vapin | Input voltage ¢ 16-bit differential mode | VREFL — 31/32 * \Y —
VREFH
¢ All other modes VREFL — VREFH
Capin  |Input * 16-bit mode — 10 pF —
capacitance « 8-bit/ 10-bit / 12-bit — 4 5
modes
Rapin Input series — 2 5 kQ —
resistance
Ras Analog source  |13-bit / 12-bit modes 3
resistance
(external) fADCK <4 MHz —_ —_ 5 kQ
fanck |ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
faock  |ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging | 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time
Crate ADC conversion |16-bit mode 5
rate No ADC hardware averaging | 37.037 — 461.467 Ksps

Continuous conversions
enabled, subsequent
conversion time

1. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz, unless otherwise stated. Typical values are for
reference only, and are not tested in production.
2. DC potential difference.
3. This resistance is external to MCU. To achieve the best results, the analog source resistance must be kept as low as
possible. The results in this data sheet were derived from a system that had < 8 Q analog source resistance. The
Ras/Cas time constant should be kept to < 1 ns.
4. To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.

5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

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

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

Symbol | Description Conditions' Min. Typ.2 Max. Unit Notes
INL Integral non- * 12-bit modes — +1.0 —2.7 to LSB* 5
linearity +1.9
* <12-bit modes — +0.5 0710
+0.5
Ers Full-scale error e 12-bit modes — -4 -5.4 LSB* VaDIN =
5
e <12-bit modes — 14 1.8 Vooa
Eq Quantization * 16-bit modes — -1t00 — LSB*
error e <183-bit modes — — +0.5
ENOB Effeptwe number |16-bit differential mode 128 145 . bits 6
of bits e Avg =32
9= 11.9 138 — bits
e Avg=4
12.2 13.9 — bits
16-bit single-ended mode 114 13.1 . bits
* Avg =32
e Avg=4
SINAD |Signaito-noise | See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
THD Total harmonic | 16-bit differential mode 7
distortion o 94 o dB
e Avg =32
— -85 — dB
16-bit single-ended mode
e Avg=32
SFDR Sp:e:fqlij:r];';iee 16-bit differential mode 82 95 o dB 7
y 9 e Avg=32
78 90 — dB
16-bit single-ended mode
e Avg =32
EiL Input leakage lin X Rag mV lin =
error leakage
current
(refer to
the MCU's
voltage
and
current
operating
ratings)
Temp sensor Across the full temperature 1.55 1.62 1.69 mV/°C 8
slope range of the device
Vtempos | Temp sensor 25°C 706 716 726 mV 8
voltage
Kinetis KL36 Sub-Family, Rev5 08/2014. 29
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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.
Freescale Semiconductor, Inc.




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

Table 38. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full voltage range)
(continued)

Num. Characteristic Min. Max. Unit

S12 12S_TX_BCLK/12S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)

S13 12S_TX_FS/12S_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/12S_RX_BCLK

S15 12S_TX_BCLK to I12S_TXD/I2S_TX_FS output valid |— 87 ns

S16 12S_TX_BCLK to I12S_TXD/I12S_TX_FS output 0 — ns
invalid

S17 12S_RXD setup before 12S_RX_BCLK 30 — ns

S18 12S_RXD hold after 2S_RX_BCLK 2 — ns

S19 I12S_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 S
125_TX_BCLK/ /ETEEEN 74 ‘ K\ .
12S_RX_BCLK (input) ~ 1 e

s . ' s16 |
12S_TX_FS/ ‘ ” A
12S_RX_FS (output) ! s13 : s14

L ey : >«
12S_TX_FS/ L P ) \f T\
12S_RX_FS (input) _ﬁ/ € st9 | ! ” 1

tsis P s1s ¥ f | . i g
125_TXD < X || >

:I S17 I I S18 I:

125_RXD X | (.

Figure 22. 12S/SAl timing — slave modes

3.9 Human-machine interfaces (HMI)

3.9.1 TSI electrical specifications
Table 39. TSI electrical specifications

Symbol Description Min. Typ. Max. Unit

TSI_RUNF Fixed power consumption in run mode — 100 — A

Table continues on the next page...
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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
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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.

Kinetis KL36 Sub-Family, Rev5 08/2014.
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Pinout
1 2 3 4 5 6 7 8 9 10 "

PTD4/ PTC4/
A | pTD7 PTDS | wu pia| NC NC PTC13 PTC8 | \wups| VLU VLL2 Vi | A

PTD6/ PTC3/
B NG [ wu pis| PTOS PTC18 NC PTC12 PTC7 | wu pr| PTCO PTB16 | vcAP2 | B
c NC NC PTD2 pTC17 | PTCH prcio | FPTCO PTC2 PTB19 | PTB11 | vcapt | ¢

LLWU_P10

— PTC1/

D NC NC PTD1 PTDO PTC16 PTCO || WU po |LLWU_Pe/[ PTB18 [ PTB10 PTB8 | D
- [rTc_cLkiN
E NC PTE2 PTE1 PTEO VDD VDD VDD PTB23 | PTB17 PTBY PTB7 | E
F NC NC PTE6 PTE3 VDDA VSSA VSs PTB22 | PTB21 PTB20 NC F
G NG NG vss PTES | VREFH | VREFL vsS PTB3 PTB2 PTB1 PTBO/ | g
LLWU_P5
H | pTE16 | PTE1? NC PTA7 PTE24 | PTE26 PTE4 PTA1 PTA3 PTA17 NC H
J | prE1s | PTE19 NC NC PTE25 PTAO PTA2 PTA4 NC PTA16 PTA20 | J
K | pTE20 | PTE21 PTAG NC PTE30 VDD PTAS PTA12 PTA14 vss PTA19 | K
L | pre2e | prE2s | PTE29 | PTESM vss VSs NC PTA13 PTA15 VDD PTAIS | L
1 2 3 4 5 6 7 8 9 10 1
Figure 23. KL36 121-pin BGA pinout diagram
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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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PTEO

PTE1

VDD

VSS

PTE16

PTE17

PTE18

PTE19

PTE20

PTE21

PTE22

PTE23

VDDA

VREFH

VREFL

VSSA

Ordering parts

HINIRINENENENININENENENENENENEN

64| | PTD7

i

N

63| | PTD6/LLWU_P15

62| | pTDs

61| | PTD4LLWU_P14
55| | PTCe/LLWU_P10
54| ] PTCHLLWU_PY
53| | PTC4/LLWU_P8
52| | veapt

60| | PTD3
so| | prD2
s8| | PTD1
57| ] PTDo
se| | prC7
51 | vcap2
5o | vt
a0 | w2

48

44

43

42

4

g

40

39

38

37

[ ] vis
[ ] vss

[ ] prcaLwu_p?

[ ] pTC2

] PTC1/LLWU_PE/RTC_CLKIN
[ ] pTCO

[ ] PTB19

[ ] PTBI8

[ ] PTBI7

[ ] PTBI6

| ] PTB3

| ] PTB2
E

| ] PTBOLLWU_PS
[ ] PTA20

[ ] PTate

PTE30 [ | 18
PTE31 [ | 19
PTE24 [ | 20
pTE2s [ | 21
pa0 [ | 22
Par [ | 23
pTaz [ | 24
paz || 25
paa || 26
pas || 27
prat2 [ | 28
pa1s [ | 29

vop [_| 30
vss [_| s
prats [_| 32

Figure 26. KL36 64-pin LQFP 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: PKL36 and MKL36

Kinetis KL36 Sub-Family, Rev5 08/2014.
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Terminology and guidelines

8.8.1 Example 1

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

Symbol Description Min. Typ. Max. Unit

lwp Digital /0 weak 10 70 130 A
pullup/pulldown
current

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
T
3500 .
/ & 150°C
g 3000
= A 105°C
S 2500
2 m 25°C
S 2000
X -40°C

1500

1000

500 A N — —h A A
— —u - — —=
0 T T T T T
0.90 0.95 1.00 1.05 1.10
Voo (V)

8.9 Typical value conditions

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

62 Kinetis KL36 Sub-Family, Rev5 08/2014.
Freescale Semiconductor, Inc.



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 Vgrgpy and Vgep in the 16-bit ADC electrical
characteristics

Updated footnote to the Vpacg in the 12-bit DAC operating
requirements

Added Inter-Integrated Circuit Interface (12C) timing

5/2014

Updated Power consumption operating behaviors
Updated Definition: Operating behavior

08/2014

Updated related source in the front page
Updated Power consumption operating behaviors
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