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Related Resources (continued)

Type Description Resource
Chip Errata The chip mask set Errata provides additional or corrective information for | KINETIS_L_ONO1P?
a particular device mask set.
Package Package dimensions are provided in package drawings. * 64-LQFP: 98ASS23234W!1
drawing * 64 MAPBGA:
98ASA00420D'

48 QFN: 98ASA00616D’
80 LQFP: 98ASS23174W"

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.

Kinetis KL33 Microcontroller, Rev.2, 03/2015.

3
Freescale Semiconductor, Inc.



http://www.freescale.com

Ratings

1 Ratings

1.1 Thermal handling ratings
Table 1. Thermal handling ratings

Symbol | Description Min. Max. Unit Notes
Tsta Storage temperature -55 150 °C 1
TspR Solder temperature, lead-free — 260 °C 2

Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic

Solid State Surface Mount Devices.

—

1.2 Moisture handling ratings
Table 2. Moisture handling ratings

Symbol | Description Min. Max. Unit Notes

MSL Moisture sensitivity level — 3 — 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

1.3 ESD handling ratings
Table 3. ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Vusm Electrostatic discharge voltage, human body model —2000 +2000 \Y 1
Veom Electrostatic discharge voltage, charged-device -500 +500 \ 2

model
AT Latch-up current at ambient temperature of 105 °C -100 +100 mA 3

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human
Body Model (HBM).

2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.

3. Determined according to JEDEC Standard JESD78, I/C Latch-Up Test.
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General
Table 6. Vpp supply LVD and POR operating requirements (continued)

Symbol | Description Min. Typ. Max. Unit Notes

VivwiH ¢ Level 1 falling (LVWV = 00) 2.62 2.70 2.78 \Y

Vivwen * Level 2 falling (LVWV = 01) 2.72 2.80 2.88 Vv

VivwaH e Level 3 falling (LVWV = 10) 2.82 2.90 2.98 Vv

VivwaH ¢ Level 4 falling (LVWV = 11) 2.92 3.00 3.08 \Y

Vuysy | Low-voltage inhibit reset/recover hysteresis — — +60 — mV —
high range

VivoL |Falling low-voltage detect threshold — low 1.54 1.60 1.66 \% —
range (LVDV=00)
Low-voltage warning thresholds — low range 1

VivwiL ¢ Level 1 falling (LVWV = 00) 174 1.80 1.86 Vv

VivwaL * Level 2 falling (LVWV = 01) 184 1.90 1.96 Vv

VivwaL * Level 3 falling (LVWV = 10) 194 200 06 Vv

VivwaL ¢ Level 4 falling (LVWV = 11) 204 210 216 Vv

Vuyse | Low-voltage inhibit reset/recover hysteresis — — +40 — mV —
low range

Veg Bandgap voltage reference 0.97 1.00 1.03 \ —
tLpo Internal low power oscillator period — factory 900 1000 1100 us —

trimmed

1. Rising thresholds are falling threshold + hysteresis voltage

2.2.3 Voltage and current operating behaviors
Table 7. Voltage and current operating behaviors

Symbol | Description Min. Max. Unit Notes
Vou Output high voltage — normal drive pad 1
e 27V< VDD <36V, lOH =-5mA VDD -0.5 — \

e 1.71V<Vpp=<27V, lOH =-1.5mA Vpp—0.5 — \Y

Vou Output high voltage — high drive pad 1
e 27V<Vpp<s36V,lopy=—-18mA Vpp — 0.5 — \Y
e 1.71V< VDD <27V, lOH =—6 mA VDD -0.5 — \

loHT Output high current total for all ports — 100 mA

VoL Output low voltage — normal drive pad 1
* 27V<Vpp<s36V,Ilg.=5mA — 0.5 Vv
e 1.71V<Vpp=27V,lg.=15mA — 0.5 \"

VoL Output low voltage — high drive pad 1

Table continues on the next page...
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Table 7. Voltage and current operating behaviors (continued)

General

Symbol | Description Min. Max. Unit Notes
¢ 27V<Vpp<36V,Ilg. =18mA — 0.5 \Y
e 1.71V<Vpp<27V,lg.=6mA — 0.5 \
loLt Output low current total for all ports — 100 mA
N Input leakage current (per pin) for full temperature — 1 A 2
range
N Input leakage current (per pin) at 25 °C — 0.025 MA
N Input leakage current (total all pins) for full — 80 A
temperature range
loz Hi-Z (off-state) leakage current (per pin) — 1 MA
Rpu Internal pullup resistors 20 50 kQ 3

1. PTBO, PTB1, PTC3, and PTD7 I/O have both high drive and normal drive capability selected by the associated

PORTx_PCRN[DSE] control bit. All other GPIOs are normal drive only.
2. Measured at Vpp=3.6V
3. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg

2.2.4 Power mode transition operating behaviors

All specifications except tpog and VLLSx—>RUN recovery times in the following

table assume this clock configuration:

* CPU and system clocks = 48 MHz
e Bus and flash clock = 24 MHz
e HIRC clock mode

Table 8. Power mode transition operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
tror After a POR event, amount of time from the — — 300 ps 1
point Vpp reaches 1.8 V to execution of the first
instruction across the operating temperature
range of the chip.
e VLLSO — RUN
— 152 166 ys
e VLLS1 —» RUN
— 152 166 ys
e VLLS3 —» RUN
— 93 104 ps
e LLS > RUN
— 7.5 8 ys
Table continues on the next page...
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General

Table 9. Power consumption operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes

clock disable, 2 MHz core / 0.5 MHz flash, Vpp
=3.0V
* at25°C

Ipp_vipr |Very-low-power run mode current— 2 MHz
LIRC mode, While(1) loop in flash all peripheral
clock disable, 125 kHz core / 31.25 kHz flash,
Vpp=3.0V — 41 89.39 A
e at25°C

Ipp_vipr |Very-low-power run mode current— 8 MHz
LIRC mode, While(1) loop in flash all peripheral
clock disable, 4 MHz core / 1 MHz flash, Vpp =
3.0V — 277 360.1 pA
e at25°C

Ipp_vipr |Very-low-power run mode current— 8 MHz
LIRC mode, While(1) loop in flash all peripheral
clock enable, 4 MHz core / 1 MHz flash, Vpp =
3.0V — 343 425.32 MA
e at25°C

Ipp_vipr |Very-low-power run mode current— 8 MHz
LIRC mode, While(1) loop in SRAM in all
peripheral clock disable, 4 MHz core / 1 MHz
flash, Vpp =3.0 V — 375 450 pA
e at25°C

Ipp_vipr |Very-low-power run mode current— 8 MHz
LIRC mode, While(1) loop in SRAM all
peripheral clock enable, 4 MHz core / 1 MHz
flash, Vpp =3.0 V — 441 529.2 pA
e at25°C

Iop_vipr |Very-low-power run mode current—2 MHz LIRC
mode, While(1) loop in SRAM all peripheral
clock disable, 125 kHz core / 31.25 kHz flash,
Vpp=3.0V — 45 103.5 pA
* at25°C

Ipp_wair | Wait mode current—core disabled, 48 MHz
system/24 MHz bus, flash disabled (flash doze
enabled), all peripheral clocks disabled,
MCG_Lite under HIRC mode, Vpp =3.0 V — 2.14 2.50 mA
e at25°C

Ibp_wair | Wait mode current—core disabled, 24 MHz
system/12 MHz bus, flash disabled (flash doze
enabled), all peripheral clocks disabled,
MCG_Lite under HIRC mode, Vpp =3.0V — 1.41 1.62 mA
e at25°C

Ipp_vipw | Very-low-power wait mode current, core
disabled, 4 MHz system/ 1 MHz bus and flash,
all peripheral clocks disabled, Vpp = 3.0 V

e at25°C — 193 239.023 pA

— 119 178.5 HA

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)

Unit

25

50

70

85

105

Includes selected clock source power
consumption.
¢ |RC8M (8 MHz internal reference
clock)
* IRC2M (2 MHz internal reference
clock)

105
34

110
34

110
34

111
34

112
34

114
34

A

Irpm

TPM peripheral adder measured by
placing the device in STOP or VLPS
mode with selected clock source
configured for output compare
generating 100 Hz clock signal. No load
is placed on the 1/0O generating the clock
signal. Includes selected clock source
and I/O switching currents.
* |IRC8M (8 MHz internal reference
clock)
¢ IRC2M (2 MHz internal reference
clock)

130
40

130
40

130
40

130
40

130
40

130
40

A

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

45

45

45

45

45

45

A

lanc

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.

320

320

320

320

320

320

HA

I.co

LCD peripheral adder measured by
placing the device in VLLS1 mode with
external 32 kHz crystal enabled by
means of the OSCO_CR[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.

4.9

4.9

4.9

4.9

4.9

4.9

A

2.2.5.1 Diagram: Typical IDD_RUN operating behavior
The following data was measured under these conditions:

e MCG-Lite in HIRC for run mode, and LIRC for VLPR mode

* No GPIOs toggled
e Code execution from flash

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

Kinetis KL33 Microcontroller, Rev.2, 03/2015.
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General
Run Mode Current vs Core Frequency
Temperature =25, VDD=3,MCG Mode=HIRC, while loop located in Flash
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Figure 2. Run mode supply current vs. core frequency
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General

VLPR Mode Current vs Core Frequency

Temperature =25, VDD=3, MCG Mode=LIRCEM, while loop located in RAM
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Figure 3. VLPR mode current vs. core frequency

2.2.6 EMC performance

Electromagnetic compatibility (EMC) performance is highly dependent on the
environment in which the MCU resides. Board design and layout, circuit topology
choices, location and characteristics of external components, and MCU software
operation play a significant role in the EMC performance. The system designer can
consult the following Freescale applications notes, available on freescale.com for
advice and guidance specifically targeted at optimizing EMC performance.
* AN2321: Designing for Board Level Electromagnetic Compatibility
* AN1050: Designing for Electromagnetic Compatibility (EMC) with HCMOS
Microcontrollers
* AN1263: Designing for Electromagnetic Compatibility with Single-Chip
Microcontrollers
* AN2764: Improving the Transient Immunity Performance of Microcontroller-
Based Applications

20 Kinetis KL33 Microcontroller, Rev.2, 03/2015.
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General

2.3.2 General switching specifications

These general-purpose specifications apply to all signals configured for GPIO and
UART signals.

Table 13. 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 synchronous and asynchronous timing must be met.
2. This is the shortest pulse that is guaranteed to be recognized.
3. 75pF load

2.4 Thermal specifications

2.4.1 Thermal operating requirements
Table 14. Thermal operating requirements

Symbol | Description Min. Max. Unit Notes
Ty Die junction temperature —40 125 °C
Ta Ambient temperature —40 105 °C 1

1. Maximum T, can be exceeded only if the user ensures that T; does not exceed the maximum. The simplest method to
determine T, is: Ty = Ta + 64 % chip power dissipation.

2.4.2 Thermal attributes

NOTE
The 48 QFN and 64 MAPBGA packages for this product are
not yet available. However, these packages are included in
Package Your Way program for Kinetis MCUs. Visit
freescale.com/KPYW for more details.

22 Kinetis KL33 Microcontroller, Rev.2, 03/2015.

Freescale Semiconductor, Inc.



http://www.freescale.com/KPYW

Peripheral operating requirements and behaviors

Table 19. Oscillator DC electrical specifications (continued)

mode) — high-frequency, high-gain mode
(HGO=1)

Symbol | Description Min. Typ. Max. Unit Notes
Peak-to-peak amplitude of oscillation (oscillator — Vop — \Y
mode) — low-frequency, high-gain mode
(HGO=1)
Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — high-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vpp — \Y

1. Vpp=3.3V, Temperature =25 °C

2. See crystal or resonator manufacturer's recommendation

3. C4C, 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.
4. When low power mode is selected, Rk is integrated and must not be attached externally.
5. 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

(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal or resonator frequency — low- 32 — 40 kHz

frequency mode (MCG_C2[RANGE]=00)

fosc_ni_1 | Oscillator crystal or resonator frequency — 3 — 8 MHz
high-frequency mode (low range)
(MCG_C2[RANGE]=01)

fosc_ni 2 | Oscillator crystal or resonator frequency — 8 — 32 MHz
high frequency mode (high range)
(MCG_C2[RANGE]=1x)

fec_extal | INput clock frequency (external clock mode) — — 48 MHz

tac_extar | INput clock duty cycle (external clock mode) 40 50 60 Y%

tost Crystal startup time — 32 kHz low-frequency, — 750 — ms 1,2

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

1. Proper PC board layout procedures must be followed to achieve specifications.
2. Crystal startup time is defined as the time between the oscillator being enabled and the OSCINIT bit in the MCG_S
register being set.

Kinetis KL33 Microcontroller, Rev.2, 03/2015.
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Peripheral operating requirements and behaviors

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

Symbol Description Min. Typ. Max. Unit

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

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

3.4.1.4 Reliability specifications
Table 24. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
thvmretp1ox | Data retention after up to 10 K cycles 5 50 — years —
twmretp1k | Data retention after up to 1 K cycles 20 100 — years —
Nnvmeyep | CYcCling endurance 10K 50 K — cycles 2

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a
constant 25 °C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in
Engineering Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at —40 °C < T; < 125 °C.

3.5 Security and integrity modules

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

3.6 Analog

3.6.1 ADC electrical specifications

Using differential inputs can achieve better system accuracy than using single-end
inputs.

Kinetis KL33 Microcontroller, Rev.2, 03/2015. 29
Freescale Semiconductor, Inc.



3
4

y
A

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 \ —
AVppa Supply voltage Delta to Vpp (Vpbp — Vppa) -100 0 +100 mV 2
AVgsa |Ground voltage |Deltato Vgg (Vss— Vssa) -100 0 +100 mV 2
VaDIN 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 — 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
fapck 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.

N

. 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.

30 Kinetis KL33 Microcontroller, Rev.2, 03/2015.
Freescale Semiconductor, Inc.


http://cache.freescale.com/files/soft_dev_tools/software/app_software/converters/ADC_CALCULATOR_CNV.zip?fpsp=1

wr
4\

Peripheral operating requirements and behaviors

3.6.4.2 12-bit DAC operating behaviors
Table 33. 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

38 Kinetis KL33 Microcontroller, Rev.2, 03/2015.
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Communication interfaces

sst
(OUTPUT)
\
<—@—>
SPSCK -
vy N 4
om0 NV N Y
SPSCK O C <\ > 4—@
(CPOL=1) X /" X y N s
(OUTPUT) h U o * /
MISO
—> —

(Oﬂﬁfﬂm PORT DATAXMASTER MSB OUT#( BIT®6.

>< MASTER LSB OUT>< PORT DATA ><

INPUT) — MSB IN: BIT6. ) LSB IN
N
N

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

Figure 14. SPI master mode timing (CPHA =1)

Table 36. 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 KL33 Microcontroller, Rev.2, 03/2015. 43
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Design considerations
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Figure 17. Timing definition for devices on the I2C bus

5.3 UART

See General switching specifications.

6 Design considerations

6.1 Hardware design considerations

This device contains protective circuitry to guard against damage due to high static
voltage or electric fields. However, take normal precautions to avoid application of
any voltages higher than maximum-rated voltages to this high-impedance circuit.

6.1.1 Printed circuit board recommendations

* Place connectors or cables on one edge of the board and do not place digital
circuits between connectors.

* Drivers and filters for I/O functions should be placed as close to the connectors as
possible. Connect TVS devices at the connector to a good ground. Connect filter
capacitors at the connector to a good ground.

* Physically isolate analog circuits from digital circuits if possible.

* Place input filter capacitors as close to the MCU as possible.

* For best EMC performance, route signals as transmission lines; use a ground
plane directly under LQFP packages; and solder the exposed pad (EP) to ground
directly under QFN packages.
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Pinouts and Packaging

80 | 64 | 48 | 64 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7
LQFP| LQFP| QFN | MAP
BGA
5 | # — | D6 | PTB18 LCD_P14 LCD_P14 PTB18 TPM2_CHO LCD_P14
54 | 4 | — | C7 | PTB19 LCD_P15 LCD_P15 PTB19 TPM2_CH1 LCD_P15
55 | 43 | 3 D8 | PTCO LCD_P20/ | LCD_P20/ | PTCO EXTRG_IN CMPQ_OUT LCD_P20
ADCO_SE14 | ADCO_SE14
5 | 44 | 32 | C6 | PTCY/ LCD_P21/ | LCD_P21/ | PTC1/ [2C1_SCL TPMO0_CHO LCD_P21
LLWU_P6/ | ADCO_SE15 | ADCO_SE15 | LLWU_Pe/
RTC_CLKIN RTC_CLKIN
57 | 45| 33 | B7 |PTC2 LCD_P22/ | LCD_P22/ | PTC2 [2C1_SDA TPMO_CH1 LCD_P22
ADCO_SE11 | ADCO_SET1
58 | 46 | 34 | C8 | PTCY LCD_P23 LCD_P23 PTC3/ SPI1_SCK | LPUART1_ | TPM0_CH2 | CLKOUT LCD_P23
LLWU_P7 LLWU_P7 RX
59 | 47 | 3 | E3 [ VSS VSS VSS
60 | 48 | 36 | C5 | VLL3 VLL3 VLL3
61 49 | 37 | A6 | VLL2 VLL2 VLLY/ PTC20 LCD_P4
LCD_P4
62 | 50 | 38 | B5 | VLL VLL1 VLLY/ PTC21 LCD_P5
LCD_P5
63 | 51 39 | B4 | VCAP2 VCAP2 VCAP2/ PTC22 LCD_P6
LCD_Ps6
64 | 52 | 40 | A5 | VCAP1 VCAP1 VCAP1/ PTC23 LCD_P39
LCD_P39
65 | 53 | 4 B8 | PTC4/ LCD_P24 LCD_P24 PTC4/ SPI0_PCSO | LPUART1_ | TPMO_CH3 | SPI1_PCSO LCD_P24
LLWU_P8 LLWU_P8 X
66 | 54 | 42 | A8 | PTCH LCD_P25 LCD_P25 PTCs/ SPI0_SCK | LPTMRO_ CMPO_OUT | LCD_P25
LLWU_P9 LLWU_P9 ALT2
67 | 55 | 43 | A7 | PTCe/ LCD_P26/ | LCD_P26/ | PTC6/ SPI0_MOSI | EXTRG_IN SPI0_MISO LCD_P26
LLWU_P10 | CMPO_INO | CMPO_INO | LLWU_P10
68 | 56 | 44 | B6 | PTC7 LCD_P27/ | LCD_P27/ | PTC7 SPI0_MISO SPI0_MOSI LCD_P27
CMPO_IN1 | CMPQ_IN1
6| —| — | — |PTC8 LCD_P28/ | LCD_P28/ | PTC8 [2C0_SCL | TPMO_CH4 LCD_P28
CMPO_IN2 | CMPO_IN2
00 —| = | — |PTCY LCD_P29/ | LCD_P29/ | PTC9 [2C0_SDA | TPM0_CH5 LCD_P29
CMPO_IN3 | CMPO_IN3
n — | — | = | PTCI0 LCD_P30 LCD_P30 PTC10 12C1_SCL LCD_P30
21 —| — | — |PTCH1 LCD_P31 LCD_P31 PTC11 [2C1_SDA LCD_P31
7| 5| = | C3 |PTDO LCD_P40 LCD_P40 PTDO SPI0_PCS0 TPMO_CHO FXI00_.D0 | LCD_P40
74| 58| — | A4 |PTD LCD_P41/ | LCD_P41/ | PTD1 SPI0_SCK TPMO_CH1 FXI00_.D1 | LCD_P41
ADCO_SE5b | ADCO_SE5b
B 59| — | C2 |PTD2 LCD_P42 LCD_P42 PTD2 SPI0_MOSI | UART2_RX | TPM0_CH2 | SPI0_MISO | FXI00_D2 | LCD_P42
7% | 60 | — | B3 [PTD3 LCD_P43 LCD_P43 PTD3 SPI0_MISO | UART2_TX | TPMO_CH3 | SPIO_MOSI | FXI00_D3 | LCD_P43
77 | 61 45 | A3 | PTD4/ LCD_P44 LCD_P44 PTD4 SPI1_PCSO | UART2_RX | TPMO_CH4 FXI00_D4 | LCD_P44
LLWU_P14 LLWU_P14
78| 62| 46 | Ct [ PTD5 LCD_P45/ | LCD_P45/ | PTD5 SPI1_SCK | UART2_TX | TPMO_CH5 FXI00_.D5 | LCD_P45
ADCO_SE6b | ADCO_SE6b
Kinetis KL33 Microcontroller, Rev.2, 03/2015. 59

Freescale Semiconductor, Inc.




12.8 Definition: Typical value

A typical value is a specified value for a technical characteristic that:
 Lies within the range of values specified by the operating behavior

Terminology and guidelines

* Given the typical manufacturing process, is representative of that characteristic
during operation when you meet the typical-value conditions or other specified

conditions

Typical values are provided as design guidelines and are neither tested nor guaranteed.

12.8.1

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
pullup/pulldown
current

10

70

130

A

12.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:
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5000
4500 //.//0
4000
T
3500 .
/ & 150°C
g 3000
= A 105°C
S 2500
2 m 25°C
S 2000
X -40°C
1500
1000
A I — —h A A
500
— . = — —m
0 T T T T T
0.90 0.95 1.00 1.05 1.10
Vpp (V)

12.9 Typical value conditions

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

Table 43. Typical value conditions

Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vb 3.3 V supply voltage 3.3 \Y

13 Revision History

The following table provides a revision history for this document.

Table 44. Revision History

Rev. No. Date Substantial Changes
1 01 February ¢ Added new topic "Electrical Design Considerations" as Section 6.
2015 * Added a note in Table 14 - Thermal operating requirements.
* Footnote 1 in Table 9 was moved in the beginning of the table as text.

Table continues on the next page...
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Revision History

Table 44. Revision History (continued)

Rev. No.

Date

Substantial Changes

18 March
2015

Updated the features and completed the ordering information.
Removed thickness dimension from package diagrams.
Updated Table 7. Voltage and current operating behaviors.
* Specified correct max. value for Iy parameter.
Updated Table 8. Power mode transition operating behaviors with Typ. and Max.
values.
Updated Table 9. Power consumption operating behaviors with Typ. and Max. values.
Updated Table 10. Low power mode peripheral adders — typical value.
Updated EMC Performance information in section 2.2.6.
Updated Table 17. IRC48M specification and Table 18. IRC8M/2M specification.
Updated Typ. values of TUE and INL parameters in Table 26. 16-bit ADC
characteristics.
Updated Table 28. VREF full-range operating behaviors.
* Removed A.(Aging coefficient) row.
* Added Tehop_osc_stup Parameter.
e Updated typical value of the V,; parameter.
Added tables: "I12C timing" and "I2C 1Mbit/s timing" under section - 12C.
Updated Section 6 - Design Considerations.
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