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Welcome to E-XFL.COM

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Operating Characteristics
• Voltage range: 1.71 to 3.6 V
• Flash write voltage range: 1.71 to 3.6 V
• Temperature range: –40 to 105 °C

Packages
• 64 LQFP 10mm x 10mm, 0.5mm pitch, 1.6mm

thickness
• 64 MAPBGA 5mm x 5mm, 0.5mm pitch, 1.23mm

thickness

Low Power
• Down to 54uA/MHz in very low power run mode
• Down to 1.96uA in VLLS3 mode (RAM + RTC retained)
• Six flexible static modes

Timers
• One 6-channel Timer/PWM module
• Two 2-channel Timer/PWM modules
• One low-power timer
• Periodic interrupt timer
• Real time clock

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

I/O
• Up to 50 general-purpose input/output pins (GPIO)

and 6 high-drive pad

Ordering Information 

Product Memory Package IO and ADC channel

Part number Marking (Line1/
Line2)

Flash
(KB)

SRAM
(KB)

Pin
count

Package GPIOs GPIOs
(INT/HD)1

ADC
channels
(SE/DP)

MKL43Z128VLH4 MKL43Z128V//LH4 128 16 64 LQFP 50 31/6 16/2

MKL43Z256VLH4 MKL43Z256V//LH4 256 32 64 LQFP 50 31/6 16/2

MKL43Z128VMP4 M43P7V 128 16 64 MAPBGA 50 31/6 16/2

MKL43Z256VMP4 M43P8V 256 32 64 MAPBGA 50 31/6 16/2

1. INT: interrupt pin numbers; HD: high drive pin numbers

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

Product Brief The Product Brief contains concise overview/summary information to
enable quick evaluation of a device for design suitability.

KLX3PB1

Reference
Manual

The Reference Manual contains a comprehensive description of the
structure and function (operation) of a device.

KL43P64M48SF6RM1

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

This document.

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

KINETIS_L_1N71K1

Package
drawing

Package dimensions are provided in package drawings. 64-LQFP: 98ASS23234W1 64
MAPBGA: 98ASA00420D1

1. To find the associated resource, go to http://www.freescale.com and perform a search using this term.
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1.4 Voltage and current operating ratings
Table 4. Voltage and current operating ratings

Symbol Description Min. Max. Unit

VDD Digital supply voltage –0.3 3.8 V

IDD Digital supply current — 120 mA

VIO IO pin input voltage –0.3 VDD + 0.3 V

ID Instantaneous maximum current single pin limit (applies to
all port pins)

–25 25 mA

VDDA Analog supply voltage VDD – 0.3 VDD + 0.3 V

VUSB_DP USB_DP input voltage –0.3 3.63 V

VUSB_DM USB_DM input voltage –0.3 3.63 V

VREGIN USB regulator input –0.3 6.0 V

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.

80%

20%
50%

VIL

Input Signal

VIH

Fall Time

HighLow

Rise Time

Midpoint1

The midpoint is VIL + (VIH - VIL) / 2

Figure 1. Input signal measurement reference

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

• CL=30 pF loads
• Slew rate disabled
• Normal drive strength
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Table 7. Voltage and current operating behaviors (continued)

Symbol Description Min. Max. Unit Notes

• 2.7 V ≤ VDD ≤ 3.6 V, IOL = 5 mA
• 1.71 V ≤ VDD ≤ 2.7 V, IOL = 1.5 mA

— 0.5 V

VOL Output low voltage — high drive pad

• 2.7 V ≤ VDD ≤ 3.6 V, IOL = 18 mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOL = 6 mA

 

—

—

 

0.5

0.5

 

V

V

1

IOLT Output low current total for all ports — 100 mA

IIN Input leakage current (per pin) for full temperature
range

— 1 μA 2

IIN Input leakage current (per pin) at 25 °C — 0.025 μA 2

IIN Input leakage current (total all pins) for full
temperature range

— 64 μA 2

IOZ Hi-Z (off-state) leakage current (per pin) — 1 μA

RPU Internal pullup resistors 20 50 kΩ 3

1. PTB0, PTB1, PTC3, 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 VDD = 3.6 V
3. Measured at VDD supply voltage = VDD min and Vinput = VSS

2.2.4 Power mode transition operating behaviors

All specifications except tPOR 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
• HIRC clock mode

Table 8. Power mode transition operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

tPOR After a POR event, amount of time from the
point VDD reaches 1.8 V to execution of the first
instruction across the operating temperature
range of the chip.

— — 300 μs 1

• VLLS0 → RUN
 

—

 

152

 

166

 

μs

• VLLS1 → RUN
 

—

 

152

 

166

 

μs

• VLLS3 → RUN
 

—

 

93

 

104

 

μs

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

Symbol Description Min. Typ. Max. Unit Notes

• LLS → RUN
 

—

 

7.5

 

8

 

μs

• VLPS → RUN
 

—

 

7.5

 

8

 

μs

• STOP → RUN
 

—

 

7.5

 

8

 

μs

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).

NOTE
The while (1) test is executed with flash cache enabled.

Table 9. Power consumption operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

IDDA Analog supply current — — See note mA 1

IDD_RUNCO Running CoreMark in flash in compute operation
mode—48M HIRC mode, 48 MHz core / 24 MHz
flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

5.76

6.04

 

 

6.40

6.68

 

 

mA

2

IDD_RUNCO Running While(1) loop in flash in compute
operation mode—48M HIRC mode, 48 MHz
core / 24 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

3.21

3.49

 

 

3.85

4.13

 

 

mA

IDD_RUN Run mode current—48M HIRC mode, running
CoreMark in Flash all peripheral clock disable 48
MHz core/24 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

6.45

6.75

 

 

7.09

7.39

 

 

mA

2

IDD_RUN Run mode current—48M HIRC mode, running
CoreMark in flash all peripheral clock disable, 24
MHz core/12 MHz flash, VDD = 3.0 V

 

 

—

—

 

 

3.95

4.23

 

 

4.59

4.87

 

 

 

mA

2

Table continues on the next page...
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Table 9. Power consumption operating behaviors (continued)

Symbol Description Min. Typ. Max. Unit Notes

• at 25 °C

• at 105 °C

IDD_RUN Run mode current—48M HIRC mode, running
CoreMark in Flash all peripheral clock disable 12
MHz core/6 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

2.68

2.96

 

 

3.32

3.60

 

 

mA

2

IDD_RUN Run mode current—48M HIRC mode, running
CoreMark in Flash all peripheral clock enable 48
MHz core/24 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

8.08

8.39

 

 

8.72

9.03

 

 

mA

2

IDD_RUN Run mode current—48M HIRC mode, running
While(1) loop in flash all peripheral clock disable,
48 MHz core/24 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

3.90

4.21

 

 

4.54

4.85

 

 

mA

IDD_RUN Run mode current—48M HIRC mode, running
While(1) loop in Flash all peripheral clock
disable, 24 MHz core/12 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

2.66

2.94

 

 

3.30

3.58

 

 

mA

IDD_RUN Run mode current—48M HIRC mode, Running
While(1) loop in Flash all peripheral clock
disable, 12 MHz core/6 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

2.03

2.31

 

 

2.67

2.95

 

 

mA

IDD_RUN Run mode current—48M HIRC mode, Running
While(1) loop in Flash all peripheral clock
enable, 48 MHz core/24 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

5.52

5.83

 

 

6.16

6.47

 

 

mA

IDD_RUN Run mode current—48M HIRC mode, running
While(1) loop in SRAM all peripheral clock
disable, 48 MHz core/24 MHz flash, VDD = 3.0 V

• at 25 °C

• at 105 °C

 

 

—

—

 

 

5.29

5.56

 

 

5.93

6.20

 

 

mA

IDD_RUN Run mode current—48M HIRC mode, running
While(1) loop in SRAM all peripheral clock
enable, 48 MHz core/24 MHz flash, VDD = 3.0 V

 

 

—

—

 

 

6.91

7.19

 

 

7.55

7.91

 

 

mA

Table continues on the next page...
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Table 9. Power consumption operating behaviors (continued)

Symbol Description Min. Typ. Max. Unit Notes

• at 50 °C

• at 85 °C

• at 105 °C

—

—

—

10.26

33.49

102.92

17.62

60.19

162.20

 

μA

IDD_LLS Low-leakage stop mode current, all peripheral
disable, at 3.0 V

• at 25 °C and below

• at 50 °C

• at 70 °C

• at 85 °C

• at 105 °C

 

—

—

—

—

—

 

2.06

4.72

8.13

13.34

41.08

 

3.33

6.85

13.30

24.70

52.43

μA

IDD_LLS Low-leakage stop mode current with RTC
current, at 3.0 V

• at 25 °C and below

• at 50 °C

• at 70 °C

• at 85 °C

• at 105 °C

 

—

—

—

—

—

 

2.46

5.12

8.53

13.74

41.48

 

3.73

7.25

11.78

18.91

52.83

μA

IDD_LLS Low-leakage stop mode current with RTC
current, at 1.8 V

• at 25 °C and below

• at 50 °C

• at 70 °C

• at 85 °C

• at 105 °C

 

—

—

—

—

—

 

2.35

4.91

8.32

13.44

40.47

 

2.70

6.75

11.78

18.21

51.85

μA
3

IDD_VLLS3 Very-low-leakage stop mode 3 current, all
peripheral disable, at 3.0 V

• at 25 °C and below

• at 50 °C

• at 70 °C

• at 85 °C

• at 105 °C

 

—

—

—

—

—

 

1.45

3.37

5.76

9.72

30.41

 

1.85

4.39

8.48

14.30

37.50

μA

IDD_VLLS3 Very-low-leakage stop mode 3 current with RTC
current, at 3.0 V

• at 25 °C and below

• at 50 °C

• at 70 °C

• at 85 °C

• at 105 °C

 

—

—

—

—

—

 

2.05

3.97

6.36

10.32

31.01

 

2.45

4.99

9.08

14.73

38.10

μA
3

Table continues on the next page...
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J11

J12

J11

J9 J10

Input data valid

Output data valid

Output data valid

SWD_CLK

SWD_DIO

SWD_DIO

SWD_DIO

SWD_DIO

Figure 5. 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-Lite specifications
Table 18. IRC48M specification

Symbol Description Min. Typ. Max. Unit Notes

IDD Supply current — 400 500 µA —

fIRC Output frequency — 48 — MHz —

Δfirc48m_ol_lv Open loop total deviation of IRC48M
frequency at low voltage

(VDD=1.71V-1.89V) over temperature

— ± 0.5 ± 1.5 %firc48m
1

Δfirc48m_ol_hv Open loop total deviation of IRC48M
frequency at high voltage

(VDD=1.89V-3.6V) over temperature

— ± 0.5 ± 1.0 %firc48m
1

Table continues on the next page...
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Table 18. IRC48M specification (continued)

Symbol Description Min. Typ. Max. Unit Notes

Tj Period jitter (RMS) — 35 150 ps —

Tsu Startup time — 2 3 µs —

1. The maximum value represents characterized results equivalent to mean plus or minus three times the standard
deviation (mean +/-3sigma).

Table 19. IRC8M/2M specification

Symbol Description Min. Typ. Max. Unit Notes

IDD_2M Supply current in 2 MHz mode — 14 17 µA —

IDD_8M Supply current in 8 MHz mode — 30 35 µA —

fIRC_2M Output frequency — 2 — MHz —

fIRC_8M Output frequency — 8 — MHz —

fIRC_T_2M Output frequency range (trimmed) — — ±3 %fIRC —

fIRC_T_8M Output frequency range (trimmed) — — ±3 %fIRC —

Tsu_2M Startup time — — 12.5 µs —

Tsu_8M Startup time — — 12.5 µs —

Peripheral operating requirements and behaviors
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Table 27. 16-bit ADC characteristics (VREFH = VDDA, VREFL = VSSA) (continued)

Symbol Description Conditions1 Min. Typ.2 Max. Unit Notes

–0.7 to
+0.5

EFS Full-scale error • 12-bit modes

• <12-bit modes

—

—

–4

–1.4

–5.4

–1.8

LSB4 VADIN =
VDDA

5

EQ Quantization
error

• 16-bit modes

• ≤13-bit modes

—

—

–1 to 0

—

—

±0.5

LSB4

ENOB Effective
number of bits

16-bit differential mode

• Avg = 32

• Avg = 4

16-bit single-ended mode

• Avg = 32

• Avg = 4

12.8

11.9

12.2

11.4

14.5

13.8

13.9

13.1

—

—

—

—

bits

bits

bits

bits

6

SINAD
Signal-to-noise
plus distortion

See ENOB
6.02 × ENOB + 1.76 dB

THD Total harmonic
distortion

16-bit differential mode

• Avg = 32

16-bit single-ended mode

• Avg = 32

—

—

-94

-85

—

—

dB

dB

7

SFDR Spurious free
dynamic range

16-bit differential mode

• Avg = 32

16-bit single-ended mode

• Avg = 32

82

78

95

90

—

—

dB

dB

7

EIL Input leakage
error

IIn × RAS mV IIn =
leakage
current

(refer to
the MCU's

voltage
and

current
operating
ratings)

Temp sensor
slope

Across the full temperature range
of the device

1.55 1.62 1.69 mV/°C 8

VTEMP25 Temp sensor
voltage

25 °C 706 716 726 mV 8

1. All accuracy numbers assume the ADC is calibrated with VREFH = VDDA

Peripheral operating requirements and behaviors
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2. Typical values assume VDDA = 3.0 V, Temp = 25 °C, fADCK = 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.

4. 1 LSB = (VREFH - VREFL)/2N

5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
6. Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
7. Input data is 1 kHz sine wave. ADC conversion clock < 12 MHz.
8. ADC conversion clock < 3 MHz

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

EN
O

B

ADC Clock Frequency (MHz)

15.00

14.70

14.40

14.10

13.80

13.50

13.20

12.90

12.60

12.30

12.00
1 2 3 4 5 6 7 8 9 10 1211

Hardware Averaging Disabled
Averaging of 4 samples
Averaging of 8 samples
Averaging of 32 samples

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

EN
O

B

ADC Clock Frequency (MHz)

14.00

13.75

13.25

13.00

12.75

12.50

12.00

11.75

11.50

11.25

11.00
1 2 3 4 5 6 7 8 9 10 1211

Averaging of 4 samples
Averaging of 32 samples

13.50

12.25

Figure 9. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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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

VDDA Supply voltage 3.6 V

VDACR Reference voltage 1.13 3.6 V 1

CL Output load capacitance — 100 pF 2

IL Output load current — 1 mA

1. The DAC reference can be selected to be VDDA or VREFH.
2. A small load capacitance (47 pF) can improve the bandwidth performance of the DAC.

Peripheral operating requirements and behaviors
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3.6.4.2 12-bit DAC operating behaviors
Table 34. 12-bit DAC operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

IDDA_DACL

P

Supply current — low-power mode — — 250 μA

IDDA_DACH

P

Supply current — high-speed mode — — 900 μA

tDACLP Full-scale settling time (0x080 to 0xF7F) —
low-power mode

— 100 200 μs 1

tDACHP Full-scale settling time (0x080 to 0xF7F) —
high-power mode

— 15 30 μs 1

tCCDACLP Code-to-code settling time (0xBF8 to
0xC08) — low-power mode and high-
speed mode

— 0.7 1 μs 1

Vdacoutl DAC output voltage range low — high-
speed mode, no load, DAC set to 0x000

— — 100 mV

Vdacouth DAC output voltage range high — high-
speed mode, no load, DAC set to 0xFFF

VDACR
−100

— VDACR mV

INL Integral non-linearity error — high speed
mode

— — ±8 LSB 2

DNL Differential non-linearity error — VDACR > 2
V

— — ±1 LSB 3

DNL Differential non-linearity error — VDACR =
VREF_OUT

— — ±1 LSB 4

VOFFSET Offset error — ±0.4 ±0.8 %FSR 5

EG Gain error — ±0.1 ±0.6 %FSR 5

PSRR Power supply rejection ratio, VDDA ≥ 2.4 V 60 — 90 dB

TCO Temperature coefficient offset voltage — 3.7 — μV/C 6

TGE Temperature coefficient gain error — 0.000421 — %FSR/C

Rop Output resistance (load = 3 kΩ) — — 250 Ω

SR Slew rate -80h→ F7Fh→ 80h

• High power (SPHP)

• Low power (SPLP)

 

1.2

0.05

 

1.7

0.12

 

—

—

V/μs

BW 3dB bandwidth

• High power (SPHP)

• Low power (SPLP)

 

550

40

 

—

—

 

—

—

kHz

1. Settling within ±1 LSB
2. The INL is measured for 0 + 100 mV to VDACR −100 mV
3. The DNL is measured for 0 + 100 mV to VDACR −100 mV
4. The DNL is measured for 0 + 100 mV to VDACR −100 mV with VDDA > 2.4 V
5. Calculated by a best fit curve from VSS + 100 mV to VDACR − 100 mV
6. VDDA = 3.0 V, reference select set for VDDA (DACx_CO:DACRFS = 1), high power mode (DACx_C0:LPEN = 0), DAC

set to 0x800, temperature range is across the full range of the device

Peripheral operating requirements and behaviors
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Digital Code
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Figure 12. Typical INL error vs. digital code
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NOTE

The IRC48M do not meet the USB jitter specifications for
certification for Host mode operation.

This device cannot support Host mode operation.

3.8.2 USB VREG electrical specifications
Table 35. USB VREG electrical specifications

Symbol Description Min. Typ.1 Max. Unit Notes

VREGIN Input supply voltage 2.7 — 5.5 V

IDDon Quiescent current — Run mode, load current
equal zero, input supply (VREGIN) > 3.6 V

— 125 186 μA

IDDstby Quiescent current — Standby mode, load
current equal zero

— 1.1 10 μA

IDDoff Quiescent current — Shutdown mode

• VREGIN = 5.0 V and temperature=25 °C

• Across operating voltage and temperature

—

—

650

—

—

4

nA

μA

ILOADrun Maximum load current — Run mode — — 120 mA

ILOADstby Maximum load current — Standby mode — — 1 mA

VReg33out Regulator output voltage — Input supply
(VREGIN) > 3.6 V

• Run mode

• Standby mode

 

 

3

2.1

 

 

3.3

2.8

 

 

3.6

3.6

 

 

V

V

VReg33out Regulator output voltage — Input supply
(VREGIN) < 3.6 V, pass-through mode

2.1 — 3.6 V 2

COUT External output capacitor 1.76 2.2 8.16 μF

ESR External output capacitor equivalent series
resistance

1 — 100 mΩ

ILIM Short circuit current — 290 — mA

1. Typical values assume VREGIN = 5.0 V, Temp = 25 °C unless otherwise stated.
2. Operating in pass-through mode: regulator output voltage equal to the input voltage minus a drop proportional to ILoad.
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Table 46. LCD electricals (continued)

Symbol Description Min. Typ. Max. Unit Notes

• RVTRIM=1110

• RVTRIM=0001

• RVTRIM=1001

• RVTRIM=0101

• RVTRIM=1101

• RVTRIM=0011

• RVTRIM=1011

• RVTRIM=0111

• RVTRIM=1111

—

—

—

—

—

—

—

—

—

0.99

1.01

1.02

1.03

1.05

1.06

1.07

1.08

1.09

—

—

—

—

—

—

—

—

—

ΔRTRIM VIREG TRIM resolution — — 3.0 % VIREG

IVIREG VIREG current adder — RVEN = 1 — 1 — µA

IRBIAS RBIAS current adder

• LADJ = 10 or 11 — High load (LCD glass
capacitance ≤ 8000 pF)

• LADJ = 00 or 01 — Low load (LCD glass
capacitance ≤ 2000 pF)

 

—

 

—

 

10

 

1

 

—

 

—

 

µA

 

µA

RRBIAS RBIAS resistor values

• LADJ = 10 or 11 — High load (LCD glass
capacitance ≤ 8000 pF)

• LADJ = 00 or 01 — Low load (LCD glass
capacitance ≤ 2000 pF)

 

—

 

—

 

0.28

 

2.98

 

—

 

—

 

MΩ

 

MΩ

VLL1 VLL1 voltage — — VIREG V 4

VLL2 VLL2 voltage — — 2 x VIREG V 4

VLL3 VLL3 voltage — — 3 x VIREG V 4

VLL1 VLL1 voltage — — VDDA / 3 V 5

VLL2 VLL2 voltage — — VDDA / 1.5 V 5

VLL3 VLL3 voltage — — VDDA V 5

1. The actual value used could vary with tolerance.
2. For highest glass capacitance values, LCD_GCR[LADJ] should be configured as specified in the LCD Controller chapter

within the device's reference manual.
3. VIREG maximum should never be externally driven to any level other than VDD - 0.15 V
4. VLL1, VLL2 and VLL3 are a function of VIREG 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 VDDA only under either of the following conditions:

• The charge pump is enabled (GCR[CPSEL]=1), the regulator is disabled (GCR[RVEN]=0), and VLL3 = VDDA
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 VDDA externally (GCR[VSUPPLY]=1).
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4 Dimensions

4.1 Obtaining package dimensions

Package dimensions are provided in package drawings.

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

If you want the drawing for this package Then use this document number

64-pin LQFP 98ASS23234W

64-pin MAPBGA 98ASA00420D

Pinouts and Packaging

5.1 KL43 Signal Multiplexing and Pin Assignments
The following table shows the signals available on each pin and the locations of these
pins on the devices supported by this document. The Port Control Module is
responsible for selecting which ALT functionality is available on each pin.

NOTE
VREFH can act as VREF_OUT when VREFV1 module is
enabled.

64
MAP
BGA

64
LQFP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

A1 1 PTE0 DISABLED LCD_P48 PTE0/
CLKOUT32K

SPI1_MISO LPUART1_TX RTC_CLKOUT CMP0_OUT I2C1_SDA LCD_P48

B1 2 PTE1 DISABLED LCD_P49 PTE1 SPI1_MOSI LPUART1_RX SPI1_MISO I2C1_SCL LCD_P49

— 3 VDD VDD VDD

C4 4 VSS VSS VSS

E1 5 USB0_DP USB0_DP USB0_DP

D1 6 USB0_DM USB0_DM USB0_DM

E2 7 VOUT33 VOUT33 VOUT33

D2 8 VREGIN VREGIN VREGIN

5

Dimensions
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64
MAP
BGA

64
LQFP

Pin Name Default ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

B2 63 PTD6/
LLWU_P15

LCD_P46/
ADC0_SE7b

LCD_P46/
ADC0_SE7b

PTD6/
LLWU_P15

SPI1_MOSI LPUART0_RX SPI1_MISO FXIO0_D6 LCD_P46

A2 64 PTD7 LCD_P47 LCD_P47 PTD7 SPI1_MISO LPUART0_TX SPI1_MOSI FXIO0_D7 LCD_P47

5.2 KL43 Family Pinouts

Figure below shows the 64 LQFP pinouts

Pinouts and Packaging
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1

A PTE0

B PTE1

C PTD5

D USB0_DM

E USB0_DP

F PTE21

G PTE20

1

H PTE29

2

PTD7

PTD6/
LLWU_P15

PTD2

VREGIN

VOUT33

PTE23

PTE22

2

PTE30

3

PTD4/
LLWU_P14

PTD3

PTD0

PTA0

VSS

VSSA

VREFL

3

PTE31

4

PTD1

VCAP2

VSS

PTA1

VDD

VDDA

VREFH

4

PTE24

5

VCAP1

VLL1

VLL3

PTA3

PTA2

PTA5

PTA4

5

PTE25

6

VLL2

PTC7

PTC1/
LLWU_P6/

RTC_CLKIN

PTB18

PTB16

PTB1

PTA13

6

PTA12

7

PTC6/
LLWU_P10

PTC2

PTB19

PTB17

PTB2

PTB0/
LLWU_P5

VDD

7

VSS

8

APTC5/
LLWU_P9

BPTC4/
LLWU_P8

CPTC3/
LLWU_P7

DPTC0

EPTB3

FPTA20

GPTA19

8

HPTA18

Figure 24. 64 MAPBGA 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:

7 Part identification

Ordering parts
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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:

Operating requirement:

Operating behavior that includes a typical value:

EXAM
PLE

EXAM
PLE

EXAM
PLE

EXAM
PLE

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

VDD 3.3 V supply voltage 3.3 V
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