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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
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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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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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Table 10.

General

Low power mode peripheral adders — typical value (continued)

Symbol

Description

Temperature (°C)

25

50

70

85

105

Unit

Isg

Bandgap adder when BGEN bit is set and
device is placed in VLPx, LLS, or VLLSx
mode.

45

45

45

45

45

45

A

lapc

ADC peripheral adder combining the
measured values at Vpp and Vppa by placing
the device in STOP or VLPS mode. ADC is
configured for low power mode using the
internal clock and continuous conversions.

366

366

366

366

366

366

A

I.co

LCD peripheral adder measured by placing
the device in VLLS1 mode with external 32
kHz crystal enabled by means of the
OSCO_CRI[EREFSTEN, EREFSTEN] bits.
VIREG disabled, resistor bias network
enabled, 1/8 duty cycle, 8 x 36 configuration
for driving 288 Segments, 32 Hz frame rate,
no LCD glass connected. Includes
ERCLK32K (32 kHz external crystal) power
consumption.

A

2.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

e MCG 1n FBE for run mode, and BLPE for VLPR mode

* No GPIOs toggled

¢ Code execution from flash with cache enabled

» For the ALLOFF curve, all peripheral clocks are disabled except FTFA

Kinetis KL36 Sub-Family, Rev5 08/2014.
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Current Consumption on Vbp(A)

2.00E03

1.00E-03

000.00E+00

Run Mode Current Vs Core Frequency
Temperature = 25, V= 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = FBE

/

/

s

// All Peripheral CLK Gates

—o— All Off
=& All On
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1 ‘ 2 ‘ 3 ‘ 4 ‘ 6 ‘ 12 ‘ 24 ‘ 48 Core Freq (MHz)

Figure 3. Run mode supply current vs. core frequency
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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

&

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

When low power mode is selected, Rg is integrated and must not be attached externally.

The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to
any other devices.

3.3.2.2 Oscillator frequency specifications

Table 20. Oscillator frequency specifications

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

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

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

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

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

N —

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

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

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

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

3.4 Memories and memory interfaces

3.4.1 Flash electrical specifications

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

24
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Peripheral operating requirements and behaviors

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Toag |~ > SIMPLIFIED
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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

1. All accuracy numbers assume the ADC is calibrated with Vrgrn = Vppa
Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 2.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.
3. The ADC supply current depends on the ADC conversion clock speed, conversion rate and ADC_CFG1[ADLPC] (low
power). For lowest power operation, ADC_CFG1[ADLPC] must be set, the ADC_CFG2[ADHSC] bit must be clear with 1
MHz ADC conversion clock speed.
1 LSB = (Vgern - VReru)/2N
ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.
ADC conversion clock < 3 MHz

O N oA

Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input

15.00
14.70
| I
14.40
14.10 E— —
— I T I
13.80 —_—
8
g2 13.50
w
13.20
12.90
12.60
Hardware Averaging Disabled
12.30 —— Averaging of 4 samples
: —_ Averag?ng of 8 samples
12.00 —— Averaging of 32 samples
1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)
Figure 8. Typical ENOB vs. ADC_CLK for 16-bit differential mode
Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
14.00
13.75
13.50 I E—
13.25 I —
. —_
13.00 —
12.75
o I R
% 12.50
i I
12.25
12.00
11.75
11.50
11.25 —— Averaging of 4 samples
11.00 —— Averaging of 32 samples

1 2 3 4 5 6 7 8 9 10 11 12
ADC Clock Frequency (MHz)

Figure 9. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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Peripheral operating requirements and behaviors

3.6.2 CMP and 6-bit DAC electrical specifications

Table 27. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Supply voltage 1.71 — 3.6 \
IbbHS Supply current, High-speed mode (EN=1, — — 200 pA
PMODE=1)
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
VAN Analog input voltage Vgs—0.3 — Vbp \
Vaio Analog input offset voltage — — 20 mV
VH Analog comparator hysteresis’
e CRO[HYSTCTR] = 00 — 5 — mV
e CRO[HYSTCTR] = 01 — 10 — mV
e CRO[HYSTCTR] = 10 — 20 — mV
e CRO[HYSTCTR] = 11 — 30 — mV
Vewmpon | Output high Vpp — 0.5 — — \
Vempor | Output low — — 0.5 \
tbHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns
PMODE=1)
toLs Propagation delay, low-speed mode (EN=1, 80 250 600 ns
PMODE=0)
Analog comparator initialization delay? — — 40 ys
Ibaceb 6-bit DAC current adder (enabled) — 7 — pA
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB3
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

—

. Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—0.6 V.

2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to
CMP_DACCR[DACEN], CMP_DACCRI[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1LSB = Vigference/64

Kinetis KL36 Sub-Family, Rev5 08/2014. 31
Freescale Semiconductor, Inc.



PR 4

Peripheral operating requirements and behaviors

0.08
0.07 )\\ /()(-—)(
0.06 /
— HYSTCTR
S 0.05 \\ \ / Setting
2 —i—h
E ——00
% 0.04 01
o =11
s 0.03
@)
0.02
0.01
0
0.1 0.4 0.7 1 1.3 1.6 1.9 2.2 25 2.8 3.1
Vin level (V)
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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sst
(OUTPUT)
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SPSCK ~ e
Yy N p
(CPOL=0) / \
(OUTPUT) —'/ * 7 \;,\1_7/ L
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(INPUT) MSB IN2 BIT6. > LSBIN
—> — N
(Oﬁﬁfﬂm PORT DATAXMASTER MSB OUT}( BIT6. N >< MASTER LSB OUT>< PORT DATA ><

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 32. SPI slave mode timing on slew rate disabled 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) 25 — ns —
7 th Data hold time (inputs) 3.5 — 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) — 31 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tRi Rise time input — toeriph - 25 ns —
tr Fall time input
13 tro Rise time output — 25 ns —
tro Fall time output

1. For SPIO fperiph is the bus clock (fgys). For SPI1 fheripn is the system clock (fsys).

2. tperiph = 1fperiph

3. Time to data active from high-impedance state

4. Hold time to high-impedance state

Kinetis KL36 Sub-Family, Rev5 08/2014. 39
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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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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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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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SEI | ] vis
prer ]2 u| | vss

pre2[ |3 7| | PTCaLLWU_P?
prea[ |4 72| ] prC2
prEa[ |5 71| ] PTCI/LLWU_PE/RTC_CLKIN

PTEs [ |s | ] prco
prEs |7 eo| | prB23
voo[_|s es| | PrB22
vss[_|o 7| | PBe
Ne [ ]o 66| | PTB20
Ne[ | es| | PTBI9
Ne [ ] e | | PTBI8
ne[ | es| | PTBI7
pTEt6 |14 2| | PTBI6
prei7[_| s et ] prBit
pre1s |16 o | ] PTB10
pTE19 [ |17 so | | PTBO
pTE20 [_| 18 ss| | PTBS
prE21 [_| 19 st || pre7
pTE22 [ |20 s6 | | PTB3
PTE23 [ | 21 ss || pre2
VDDA [ |22 s¢ || PTBH
VREFH [_| 23 53 || PTBOLLWU_PS
VREFL [ |2 s2 || P20
vssa [ |25 o51[_] Pmate

pTE29 [ 26
PTES0 | 27
PTE3t [ | 28
vss [ ] 2
vop [ 0
PTE24 [_| 3
PTE2s [ | o2
PTE26 || 8
pA0 [ =4
piat [ | ss
praz [ | 36
pras || a7
pras [ | =8
pAs [ 0
pTa6 || 40
pra7 [ | +t
pat2 [ 4
PTat3 [ 4
PTAt4 [ 44
PTats [ | 4
PTate [ | 46
pTat7 [ 47
vop [ 4
vss [ ] 4
ptat [_| s

Figure 24. KL36 100-pin LQFP 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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