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Operating Characteristics
¢ Voltage range: 1.71t0 3.6 V
¢ Flash write voltage range: 1.71t0 3.6 V
e Temperature range: —40 to 105 °C

Security and Integrity
¢ 80-bit unique identification number per chip
¢ Advanced flash security

/0
Packages . i . .
¢ 64 LQFP 10mm x 10mm, 0.5mm pitch, 1.6mm Up to 5‘.‘ gengral purpose input/output pins (GP10)
. and 6 high-drive pad
thickness
. 64 MAPBGA 5mm x 5mm, 0.5mm pitch, 1.23mm Low Power
thickness

* Down to 54uA/MHz in very low power run mode

* Down to 1.96uA in VLLS3 mode (RAM + RTC
retained)

* Six flexible static modes

Ordering Information

Product Memory Package 10 and ADC channel
Part number Marking (Line1/ Flash SRAM Pin Package | GPIOs GPIOs ADC
Line2) (KB) (KB) count (INT/HD)'| channels
(SE/DP)
MKL33Z128VLH4 | MKL33Z128V//LH4 128 16 64 LQFP 54 31/6 20/4
MKL33Z256VLH4 | MKL33Z256V//LH4 256 32 64 LQFP 54 31/6 20/4
MKL33Z128VMP4 M33P7V 128 16 64 MAPBGA 54 31/6 20/4
MKL332256VMP4 M33P8V 256 32 64 MAPBGA 54 31/6 20/4
1. INT: interrupt pin numbers; HD: high drive pin numbers
Related Resources
Type Description Resource
Selector The Freescale Solution Advisor is a web-based tool that features Solution Advisor
Guide interactive application wizards and a dynamic product selector.
Product Brief |The Product Brief contains concise overview/summary information to KLX3PB'
enable quick evaluation of a device for design suitability.
Reference The Reference Manual contains a comprehensive description of the KL33P64M48SF6RM!?
Manual structure and function (operation) of a device.
Data Sheet The Data Sheet includes electrical characteristics and signal This document.
connections.
Chip Errata The chip mask set Errata provides additional or corrective information for |KINETIS_L_1N71K?
a particular device mask set.
Package Package dimensions are provided in package drawings. 64-LQFP: 98ASS23234W" 64
drawing MAPBGA: 98ASA00420D'

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.
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A
General
Table 7. Voltage and current operating behaviors (continued)
Symbol | Description Min. Max. Unit Notes
¢ 27V <Vpp<36V, g =18 mA — 0.5 \Y
¢ 1.71V<Vpp=s27V,lg.=6mA
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 A
N Input leakage current (total all pins) for full — 64 A
temperature range
loz Hi-Z (off-state) leakage current (per pin) — 1 A
Rpu Internal pullup resistors 20 50 kQ 3

1. PTBO, PTB1, PTCS, PTC4, PTD6, and PTD7 I/O have both high drive and normal drive capability selected by the
associated PTx_PCRn[DSE] control bit. All other GPIOs are normal drive only.
2. Measured at Vpp=3.6 V

3. Measured at Vpp supply voltage = Vpp min and Vinput = Vgg

2.2.4 Power mode transition operating behaviors

All specifications except tpogr and VLLSx—>RUN recovery times in the following table
assume this clock configuration:

* CPU and system clocks = 48 MHz
¢ 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 us 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 ps
e VLLS3 —» RUN
— 93 104 us
e LLS ~ RUN
— 7.5 8 ps

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

Iop_vipr | Very-low-power run mode current—2 MHz LIRC

mode, While(1) loop in SRAM all peripheral clock

enable, 2 MHz core / 0.5 MHz flash, Vpp = 3.0 V
e at25°C — 208 289 MA

Ipp_warr |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 =3.0V — 1.81 1.89 mA

Ipp_warr |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 — 1.22 1.39 mA

Ipp_vipw |Very-low-power wait mode current, core — 172 182 A
disabled, 4 MHz system/ 1 MHz bus and flash,
all peripheral clocks disabled, Vpp = 3.0 V

Ipp_vipw |Very-low-power wait mode current, core — 69 76 A
disabled, 2 MHz system/ 0.5 MHz bus and flash,
all peripheral clocks disabled, Vpp =3.0 V

Ipp_vipw |Very-low-power wait mode current, core — 36 40 A
disabled, 125 kHz system/ 31.25 kHz bus and
flash, all peripheral clocks disabled, Vpp = 3.0 V

Ipb_psTopz | Partial Stop 2, core and system clock disabled,
12 MHz bus and flash, Vpp = 3.0 V

— 1.81 2.06 mA

Iob_psTopz | Partial Stop 2, core and system clock disabled,
flash doze enabled, 12 MHz bus, Vpp =3.0V

— 1.00 1.25 mA

Ipbp_stop |Stop mode current at 3.0 V

 at 25 °C and below . 161.93 171.82

e at50°C — 181.45 191.96
e at85°C — 236.29 271.17 HA
e at 105 °C

— 390.33 465.58

Ipp_vips |Very-low-power stop mode current at 3.0 V
¢ at 25 °C and below

— 3.31 5.14
* ats0°C — 1043 | 17.68

° atss — 3414 | 61.06 LA
. at105°C

— 104.38 164.44

Ipp_vips |Very-low-power stop mode current at 1.8 V
e at 25 °C and below

— 3.21 5.22
* at50°C — 1026 | 17.62
— 33.49 60.19 HA
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
e at85°C — 102.92 162.20
e at105°C
Ipp_LLs |Low-leakage stop mode current, all peripheral
disable, at 3.0 V . A
e at 25 °C and below 2.06 3.33
. at50°C — 4.72 6.85
. at70°C — 8.13 13.30
. at 85°C — 13.34 24.70
. at 105 °C — 41.08 52.43
Ipp_LLs |Low-leakage stop mode current with RTC
current, at 3.0 V . HA
e at 25 °C and below 246 373
. at50°C — 5.12 7.25
. at70°C — 8.53 11.78
. at 85°C — 13.74 18.91
. at 105 °C — 41.48 52.83
Iop_LLs |Low-leakage stop mode current with RTC 3
current,at 1.8 V . A
e at 25 °C and below 235 270
. at50°C — 4.91 6.75
. at70°C — 8.32 11.78
. at 85°C — 13.44 18.21
. at 105 °C — 40.47 51.85
Ipp_viLss | Very-low-leakage stop mode 3 current, all
peripheral disable, at 3.0 V . A
e at 25 °C and below 1.45 1.85
. at50°C — 3.37 4.39
. at70°C — 5.76 8.48
. at 85°C — 9.72 14.30
. at105°C — 30.41 37.50
Iop_viLss | Very-low-leakage stop mode 3 current with RTC 3
current, at 3.0 V o A
e at 25 °C and below 2.05 245
. at50°C — 3.97 4.99
. at70°C — 6.36 9.08
. at 85°C — 10.32 14.73
. at105°C — 31.01 38.10
Table continues on the next page...
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Peripheral operating requirements and behaviors
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Figure 7. ADC input impedance equivalency diagram

3.6.1.2 16-bit ADC electrical characteristics

Table 27. 16-bit ADC characteristics (VrRern = Vbpas VRerL = Vssa)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
Ippa_apc | Supply current 0.215 — 1.7 mA 3
ADC ¢ ADLPC =1, ADHSC =0 1.2 2.4 3.9 MHz taDACK =
asynchronous |, Ap| pC = 1, ADHSC = 1 2.4 4.0 6.1 MHz | Viaack
f clock source
ADACK + ADLPC =0, ADHSC =0 3.0 5.2 7.3 MHz

e ADLPC =0, ADHSC =1 4.4 6.2 9.5 MHz

Sample Time See Reference Manual chapter for sample times

TUE |Total e 12-bit modes — +4 +6.8 LsSB* 5
unadjusted eMTor |, _y5 it modes — 14 2.1
DNL Differential non- e 12-bit modes — +0.7 -1.1to LSB4 5
linearity +1.9
e <12-bit modes — +0.2 031005
INL Integral non- ¢ 12-bit modes — +1.0 —-2.7t0 LsB* 5
linearity +1.9
* <12-bit modes — +0.5

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 30. VREF limited-range operating requirements

Symbol | Description Min. Max. Unit Notes
Ta Temperature 0 50 °C —

Table 31. VREF limited-range operating behaviors

Symbol | Description Min. Max. Unit Notes

Vout Voltage reference output with factory trim 1.173 1.225 \" —

3.6.3 CMP and 6-bit DAC electrical specifications

Table 32. Comparator and 6-bit DAC electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp Supply voltage 1.71 — 3.6 \
IbbHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 MA
VaiN Analog input voltage Vgs—0.3 — Vpp \
Vaio Analog input offset voltage — — 20 mV
Vy 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
Vempon | Output high Vpp — 0.5 — — \Y
Vempor | Output low — — 0.5 \Y
toHs Propagation delay, high-speed mode (EN=1, PMODE=1) 20 50 200 ns
toLs Propagation delay, low-speed mode (EN=1, PMODE=0) 80 250 600 ns
Analog comparator initialization delay? — — 40 ps
Ibaceb 6-bit DAC current adder (enabled) — 7 — MA
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LsB®
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_DACCRI[DACEN], CMP_DACCRI[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCRI[PSEL], and
CMP_MUXCRI[MSEL]) and the comparator output settling to a stable level.

3. 1LSB = V(gference/64

36 Kinetis KL33 Microcontroller, Rev.5, 08/2015.
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Peripheral operating requirements and behaviors
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Figure 11. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 1)

3.6.4 12-bit DAC electrical characteristics

3.6.4.1 12-bit DAC operating requirements
Table 33. 12-bit DAC operating requirements

Symbol | Desciption Min. Max. Unit Notes
Vopa Supply voltage 3.6 \Y
Vpacr Reference voltage 1.13 3.6 \ 1
CL Output load capacitance — 100 pF 2
I Output load current — 1 mA

1. The DAC reference can be selected to be Vppa or VRerh-
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.
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Table 36. SPI master mode timing on slew rate enabled pads (continued)

Peripheral operating requirements and behaviors

Num. Symbol | Description Min. Max. Unit Note
8 ty Data valid (after SPSCK edge) — 52 ns —
9 tho Data hold time (outputs) 0 — ns —
10 tRi Rise time input — tperiph - 25 ns —
te Fall time input
11 tro Rise time output — 36 ns —
tro Fall time output
1. For SPIO fperiph is the bus clock (fgys). For SPI1 fheripn is the system clock (fsys).
2. tperiph = 1/fperiph
ss'
(OUTPUT) N
SPSCK < : b —
(CPOL=0) /| /] ] \
(OUTPUT) 7 S i Y/ s
‘—» -
SPSCK Al — @ - _>_ <_GD -
(CPOL=1) \ \ /
(OUTPUT) N . R
MISO 9 j >
(INPUT) MSB IN BIT6...1 LSBIN
> (8) >
Mos! >< MSB OUT? BITG... '1\1 >< LSB OUT
(OUTPUT) '\1
1. If configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.
Figure 14. SPI master mode timing (CPHA = 0)
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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 37. SPI slave mode timing on slew rate disabled 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) 2.5 — ns —
7 th Data hold time (inputs) 3.5 — 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) — 31 ns —
11 tho Data hold time (outputs) 0 — ns —
12 tRi Rise time input — tperiph - 25 ns —

e Fall time input
13 tro Rise time output — 25 ns —
tro Fall time output

1. For SPIO fheripn 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

44 Kinetis KL33 Microcontroller, Rev.5, 08/2015.
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Figure 17. SPI slave mode timing (CPHA = 1)

3.8.2 I2C

3.8.2.1 Inter-Integrated Circuit Interface (12C) timing
Table 39. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum | Maximum | Minimum | Maximum
SCL Clock Frequency fsoL 0 100 0 400! kHz
Hold time (repeated) START condition. | typ; STA 4 — 0.6 — ys
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.25 — ps
HIGH period of the SCL clock thigH 4 — 0.6 — ps
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — us
condition
Data hold time for I2C bus devices typ; DAT 02 3.458 04 0.92 us
Data set-up time tgy; DAT 250° — 10083, © — ns
Rise time of SDA and SCL signals t — 1000 20 +0.1Cy’ 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1C,° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — us
Bus free time between STOP and tsur 4.7 — 1.3 — ps
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter

46 Kinetis KL33 Microcontroller, Rev.5, 08/2015.
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Peripheral operating requirements and behaviors

. The maximum SCL Clock Frequency in Fast mode with maximum bus loading can be achieved only when using the

high drive pins across the full voltage range and when using the normal drive pins and VDD = 2.7 V.

The master mode I12C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves

acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and

SCL lines.

Input signal Slew = 10 ns and Output Load = 50 pF

The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.

Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.
A Fast mode I°C bus device can be used in a Standard mode 12C bus system, but the requirement tsy. pat = 250 ns

must then be met. This is automatically the case if the device does not stretch the LOW period of the SCL signal. If
such a device does stretch the LOW period of the SCL signal, then it must output the next data bit to the SDA line t;max
+ tsy: pat = 1000 + 250 = 1250 ns (according to the Standard mode I°C bus specification) before the SCL line is

released.
Cy, = total capacitance of the one bus line in pF.

To achieve 1MHz I2C clock rates, consider the following recommendations:
* To counter the effects of clock stretching, the I2C baud Rate select bits can be

configured for faster than desired baud rate.

» Use high drive pad and DSE bit should be set in PORTx_PCRn register.

* Minimize loading on the I2C SDA and SCL pins to ensure fastest rise times for
the SCL line to avoid clock stretching.

» Use smaller pull up resistors on SDA and SCL to reduce the RC time constant.

Table 40. 12C 1Mbit/s timing

Characteristic Symbol Minimum Maximum Unit
SCL Clock Frequency fsoL 0 11 MHz
Hold time (repeated) START condition. After this tup; STA 0.26 — ps
period, the first clock pulse is generated.
LOW period of the SCL clock tLow 0.5 — us
HIGH period of the SCL clock thigH 0.26 — ys
Set-up time for a repeated START condition tsy; STA 0.26 — ps
Data hold time for I,C bus devices tup; DAT 0 — us
Data set-up time tsu; DAT 50 — ns
Rise time of SDA and SCL signals t 20 +0.1C, 120 ns
Fall time of SDA and SCL signals t 20 +0.1Cp? 120 ns
Set-up time for STOP condition tsy; STO 0.26 — gs
Bus free time between STOP and START taur 0.5 — us
condition
Pulse width of spikes that must be suppressed by tsp 0 50 ns
the input filter

1.

2

across the full voltage range.

. C, = total capacitance of the one bus line in pF.

The maximum SCL clock frequency of 1 Mbit/s can support maximum bus loading when using the high drive pins

Kinetis KL33 Microcontroller, Rev.5, 08/2015.
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Figure 18. Timing definition for devices on the I°C bus

3.8.3 UART

See General switching specifications.

3.8.4 12S/SAl switching specifications

This section provides the AC timing for the I2S/SAI module in master mode (clocks are
driven) and slave mode (clocks are input). All timing is given for noninverted serial
clock polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame sync
(TCR4[FSP] 1s 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync
have been inverted, all the timing remains valid by inverting the bit clock signal
(BCLK) and/or the frame sync (FS) signal shown in the following figures.

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 41. 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/I12S_RX_BCLK cycle time (output) 80 — ns
S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low  [45% 55% BCLK period
S5 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ — 15.5 ns
12S_RX_FS output valid

Table continues on the next page...
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Table 41. 12S/SAl master mode timing (continued)

Num. Characteristic Min. Max. Unit

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 I2S_RX_BCLK |0 — ns

Gy et bae
< s3 >
125_TX_BCLK/ A AN ‘ i\ /
125_RX_BCLK (output) b, s4 4 | .
S5 I} ! ¥ s6 f
:gg_g)((_'lzg(output) y i 5 i i \_
e IE— | ot
12S_TX_FS/ ) ' It T\
12S_RX_FS (input) ‘ s H ! | -
e o *ssf } Ny ‘—gs—" :
12S_TXD — X \ —
:4—59—’1—9@—’:

Figure 19. 12S/SAl timing — master modes
Table 42. 12S/SAl slave mode timing

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \'%

S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 80 — ns

S12 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 10 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK

S15 12S_TX_BCLK to 125_TXD/I2S_TX_FS output valid |— 33 ns

S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output 0 — ns
invalid

S17 12S_RXD setup before 12S_RX_BCLK 10 — ns

Table continues on the next page...
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Table 43. 12S/SAl master mode timing in VLPR, VLPW, and VLPS modes (full voltage range)

(continued)
Num. Characteristic Min. Max. Unit
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I12S_RX_FS input setup before — ns
12S_RX_BCLK
S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns
Gh Dt u

12S_MCLK (output)

< 3 >
125_TX_BCLK/ _/ \ ‘—5?—’/—‘ i\ e
125_RX_BCLK (output) D) s4 > ! |

s s s
12S_TX_FS/ / ! H AN
12S_RX_FS (output) i ‘ i *j‘nof
:ggigi:ig(input) _;_/ ;‘_57—’} H i \—

D ey Psgd— ! \ ‘
12S_TXD ) e—— X H | N—

Figure 21. 12S/SAl timing — master modes

Table 44. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full

voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \

S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 250 — ns

S12 12S_TX_BCLK/I12S_RX_BCLK pulse width high/low |45% 55% MCLK period
(input)

S13 12S_TX_FS/I2S_RX_FS input setup before 30 — ns
12S_TX_BCLK/I2S_RX_BCLK

S14 12S_TX_FS/I2S_RX_FS input hold after 2 — ns
12S_TX_BCLK/I2S_RX_BCLK

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

S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output 0 — ns
invalid

S17 12S_RXD setup before 12S5_RX_BCLK 30 — ns

S18 I12S_RXD hold after 2S_RX_BCLK 2 — ns

S19 [2S_TX_FS input assertion to 12S_TXD output valid! |— 72 ns
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Table 45. LCD electricals (continued)

Symbol | Description Min. Typ. Max. Unit Notes
e RVTRIM=1110 — 1.01 —
¢ RVTRIM=0001 — 1.02 —
¢ RVTRIM=1001 — 1.03 —
¢ RVTRIM=0101 — 1.05 —
¢ RVTRIM=1101 — 1.06 —
¢ RVTRIM=0011 — 1.07 —
¢ RVTRIM=1011 — 1.08 —
¢ RVTRIM=0111 — 1.09 —

* RVTRIM=1111

ARTRIM VlREG TRIM resolution —_— —_— 3.0 % VlHEG

lvireg | Vireg current adder — RVEN = 1 — 1 — HA

IRBIAS 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
capacitance < 2000 pF)

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) o 2.98 o MQ
VLL1 VLL1 voltage — — Vireg \ 4
VLL2  |VLL2 voltage — — 2 xVigeg \Y 4
VLL3 VLL3 voltage — — 3 X Vireg \" 4
VLL1 VLL1 voltage — — Vppa/3 \ 5
VLL2 VLL2 voltage — — Vppa/ 1.5 \Y 5
VLL3 VLL3 voltage — — Vppa \Y 5

—

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|reg maximum should never be externally driven to any level other than Vpp - 0.15 V

4. VLL1, VLL2 and VLL3 are a function of V|geg only when the regulator is enabled (GCR[RVEN]=1) and the charge
pump is enabled (GCR[CPSEL]=1).

5. 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).

* The resistor bias string is enabled (GCR[CPSEL]=0), the regulator is disabled (GCR[RVEN]=0), and VLL3 is
connected to Vppp externally (GCR[VSUPPLY]=1).
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64 | 64 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7
LQFP| MAP
BGA
5 | A4 | PTD1 LCD_P41/ LCD_P41/ PTD1 SPI0_SCK TPMO_CH1 FXI00_D1 LCD_P#1
ADC0_SE5b | ADCO_SES5b
5 | C2 | PTD2 LCD_P42 LCD_P42 PTD2 SPIO_MOSI | UART2.RX | TPMO_CH2 | SPIO_MISO | FXI00_D2 LCD_P42
60 | B3 | PTD3 LCD_P43 LCD_P43 PTD3 SPIO_MISO | UART2_TX | TPMO_CH3 | SPIO_MOSI | FXI00_D3 LCD_P43
61 | A3 | PTD4/ LCD_P44 LCD_P44 PTD4/ SPI1_SS UART2_RX | TPM0_CH4 FX100_D4 LCD_P44
LLWU_P14 LLWU_P14
62 | C1 | PTD5 LCD_P45/ LCD_P45/ PTD5 SPI1_SCK UART2_TX | TPM0_CH5 FXI00_D5 LCD_P45
ADC0_SEBb | ADCO_SE6b
63 | B2 | PTD6/ LCD_P46/ LCD_P46/ PTD6/ SPI1_MOSI | LPUARTO_RX SPIH_MISO | FXI00_D6 LCD_P46
LLWU_P15 | ADCO_SE7b | ADCO_SE7b | LLWU_P15
64 | A2 | PTD7 LCD_P47 LCD_P47 PTD7 SPI1_MISO | LPUARTO_TX SPI1_MOSI | FXI00_D7 LCD_P47

5.2 KL33 Family Pinouts
Figure below shows the 64 LQFP pinouts:
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PTE0 [ | 4] ] vus
prer []e a7] ] vss
vop [ ]s 46| | PTCaLLWU_P7
vss [_]4 45| ] pTc2
pTEte [ |5 44| ] PTC1/LLWU_PE/RTC_CLKIN
prE17 [ |6 43| ] prco
prets [ |7 42| | PTB19
prE19 [ |8 41| | B8
PTE20 [ |9 a| | prBi7
pTE21 |10 so| | prBis
prE22 [ |11 ss| | PrB3
PTE2s [ |12 a7| ] pTB2
voba [ |13 ss| | PTBi
VREFH [ |14 35| ] PTBOLLWU_PS
VREFL [ |15 34| | Pa20
vssa [_]1s 33| ] prate

PTE29 [ | 17
PTESO [ | 18
PTE3T [ | 19
PTE24 |: 20
pTE2s [ | 21
pao [ 22
pTat [ | 28
praz [ | 24
Pias | 25
pras [ | 26
pas || 27
pate [ 28
P1a1s [ | 20
voo [_] 30
vss [
pTats [ | 32

Figure 23. 64 LQFP Pinout diagram
Figure below shows the 64 MAPBGA pinouts:
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8 Terminology and guidelines

8.1 Definitions

Key terms are defined in the following table:

Term

Definition

Rating

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.

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

Operating requirement

A specified value or range of values for a technical characteristic that you must guarantee during
operation to avoid incorrect operation and possibly decreasing the useful life of the chip

Operating behavior

A specified value or range of values for a technical characteristic that are guaranteed during
operation if you meet the operating requirements and any other specified conditions

Typical value

A specified value for a technical characteristic that:

* Lies within the range of values specified by the operating behavior
* Is representative of that characteristic during operation when you meet the typical-value
conditions or other specified conditions

NOTE: Typical values are provided as design guidelines and are neither tested nor
guaranteed.
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8.2 Examples

Operating rating:

Symbol

Description

Min Max. Unit
Voo 1.0 V core supply 0.3 1.2
voltage
Operating requirement:
Symbol Description Min. Max. Unit
Voo 1.0 V core supply 0.9 1.1
voltage
Operating behavior that includes a typical value:
Symbol Description Min. - Typ. Max. Unit
lwe Digital V'O weak |10 70 130 A

pullup/pulldown
current

8.3 Typical-value conditions

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

specified):
Symbol Description Value Unit
Ta Ambient temperature 25 °C
Vpp 3.3 V supply voltage 3.3 Vv
62
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