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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

Details

Product Status Active

Core Processor ARM® Cortex®-M0+

Core Size 32-Bit Single-Core

Speed 50MHz

Connectivity I²C, SPI, UART/USART

Peripherals DMA, LCD, WDT

Number of I/O 68

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 16K x 8

Voltage - Supply (Vcc/Vdd) 1.71V ~ 3.6V

Data Converters A/D 12x16b, 4x24b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 100-LQFP

Supplier Device Package 100-LQFP (14x14)

Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/mkm34z128acll5r

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/mkm34z128acll5r-4397276
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


• Communication interfaces
– One SPI module with FIFO support (supports 5V AMR operation)
– One SPI module without FIFO (no AMR operation)
– Two I2C modules with SMBus support
– Two UART modules with ISO7816 support and Two UART without ISO 7816 support
– Any one SCI can be used for IrDA operation. 5V AMR support on one SCI.
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1 Ordering parts

1.1 Determining valid order-able parts
Valid order-able part numbers are provided on the web. To determine the order-able part
numbers for this device, go to freescale.com and perform a part number search for the
following device numbers:

• MKM14Z64ACHH5
• MKM14Z128ACHH5
• MKM33Z64ACLH5
• MKM33Z128ACLH5
• MKM33Z64ACLL5
• MKM33Z128ACLL5
• MKM34Z128ACLL5

NOTE
It is recommended to order the RevA part numbers for the KM
parts.

2 Part identification

2.1 Description

Part numbers for the chip have fields that identify the specific part. You can use the
values of these fields to determine the specific part you have received.

2.2 Format

Part numbers for this device have the following format:

Q K M S A FFF R T PP CC N

2.3 Fields

Following table lists the possible values for each field in the part number (not all
combinations are valid):

Ordering parts
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• Operating ratings apply during operation of the chip.
• Handling ratings apply when the chip is not powered.

3.4.1 Example

This is an example of an operating rating:

Symbol Description Min. Max. Unit

VDD 1.0 V core supply
voltage

–0.3 1.2 V

3.5 Result of exceeding a rating
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The likelihood of permanent chip failure increases rapidly as 
soon as a characteristic begins to exceed one of its operating ratings.

Terminology and guidelines
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3.6 Relationship between ratings and operating requirements

–∞

- No permanent failure
- Correct operation

Normal operating rangeFatal range

Expected permanent failure

Fatal range

Expected permanent failure

∞

Operating rating (m
ax.)

Operating requirement (m
ax.)

Operating requirement (m
in.)

Operating rating (m
in.)

Operating (power on)

Degraded operating range Degraded operating range

–∞

No permanent failure

Handling rangeFatal range

Expected permanent failure

Fatal range

Expected permanent failure

∞

Handling rating (m
ax.)

Handling rating (m
in.)

Handling (power off)

- No permanent failure
- Possible decreased life
- Possible incorrect operation

- No permanent failure
- Possible decreased life
- Possible incorrect operation

3.7 Guidelines for ratings and operating requirements

Follow these guidelines for ratings and operating requirements:

• Never exceed any of the chip’s ratings.
• During normal operation, don’t exceed any of the chip’s operating requirements.
• If you must exceed an operating requirement at times other than during normal

operation (for example, during power sequencing), limit the duration as much as
possible.

3.8 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
• 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.

Terminology and guidelines
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3.8.1 Example 1

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

Symbol Description Min. Typ. Max. Unit

IWP Digital I/O weak
pullup/pulldown
current

10 70 130 µA

3.8.2 Example 2

This is an example of a chart that shows typical values for various voltage and
temperature conditions:

0.90 0.95 1.00 1.05 1.10
0
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I
(μ

A)
D

D
_S

TO
P

TJ

3.9 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

Terminology and guidelines
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Table 2. VDD supply LVD and POR operating requirements (continued)

Symbol Description Min. Typ. Max. Unit Notes

 

VLVW1H

VLVW2H

VLVW3H

VLVW4H

Low-voltage warning thresholds — high range

• Level 1 falling (LVWV=00)

• Level 2 falling (LVWV=01)

• Level 3 falling (LVWV=10)

• Level 4 falling (LVWV=11)

 

2.62

2.72

2.82

2.92

 

2.70

2.80

2.90

3.00

 

2.78

2.88

2.98

3.08

 

V

V

V

V

1

VHYSH Low-voltage inhibit reset/recover hysteresis —
high range

— 80 — mV

VLVDL Falling low-voltage detect threshold — low range
(LVDV=00)

1.54 1.60 1.66 V

 

VLVW1L

VLVW2L

VLVW3L

VLVW4L

Low-voltage warning thresholds — low range

• Level 1 falling (LVWV=00)

• Level 2 falling (LVWV=01)

• Level 3 falling (LVWV=10)

• Level 4 falling (LVWV=11)

 

1.74

1.84

1.94

2.04

 

1.80

1.90

2.00

2.10

 

1.86

1.96

2.06

2.16

 

V

V

V

V

1

VHYSL Low-voltage inhibit reset/recover hysteresis —
low range

— 60 — mV

VBG Bandgap voltage reference 0.97 1.00 1.03 V

tLPO Internal low power oscillator period — factory
trimmed

900 1000 1100 μs

1. Rising threshold is the sum of falling threshold and hysteresis voltage

Table 3. VBAT power operating requirements

Symbol Description Min. Typ. Max. Unit Notes

VPOR_VBAT Falling VBAT supply POR detect voltage 0.8 1.1 1.5 V

5.2.3 Voltage and current operating behaviors
Table 4. Voltage and current operating behaviors

Symbol Description Min. Max. Unit Notes

VOH Output high voltage — high-drive strength

• 2.7 V ≤ VDD ≤ 3.6 V, IOH = 20 mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOH = 10 mA

 

VDD – 0.5

VDD – 0.5

 

—

—

 

V

V

Output high voltage — low-drive strength

• 2.7 V ≤ VDD ≤ 3.6 V, IOH = 5 mA

• 1.71 V ≤ VDD ≤ 2.7 V, IOH = 2.5 mA

 

VDD – 0.5

VDD – 0.5

 

—

—

 

V

V

IOHT Output high current total for all ports — 100 mA

Table continues on the next page...

General
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Table 5. Power mode transition operating behaviors (continued)

Symbol Description Min. Max. Unit Notes

• STOP → RUN
— 5.0 μs

1. Normal boot (FTFA_OPT[LPBOOT]=1)

5.2.5 Power consumption operating behaviors
Table 6. Power consumption operating behaviors

Symbol Description Min. Typ. Max. Unit Notes

IDDA Analog supply current — — See note mA 1

IDD_RUN Run mode current — all peripheral clocks
disabled, code executing from flash

• @ 3.0 V

• 25 °C
• -40 °C
• 105 °C

 

 

—

—

—

 

 

6.17

6.39

6.93

 

 

7.1

6.7

8.3

 

 

mA

mA

mA

2

IDD_RUN Run mode current — all peripheral clocks
enabled, code executing from flash

• @ 3.0 V

• 25 °C
• -40 °C
• 105 °C

 

 

—

—

—

 

 

8.24

8.26

9.00

 

 

10.4

9.8

11.5

 

 

mA

mA

mA

2

IDD_WAIT Wait mode high frequency current at 3.0 V— all
peripheral clocks disabled and Flash is not in
low-power

• 25 °C
• -40 °C
• 105 °C

—

—

—

3.95 4.65

4.4

6

mA

mA

mA

2

IDD_WAIT Wait mode high frequency current at 3.0 V— all
peripheral clocks disabled and Flash disabled
(put in low-power)

• 25 °C
• -40 °C
• 105 °C

—

—

—

3.81 4.4

4.2

5.8

mA

mA

mA

2, 3

IDD_VLPR Very-low-power run mode current at 3.0 V — all
peripheral clocks disabled

• 25 °C
• -40 °C
• 105 °C

—

—

—

248.8

245.30

535.40

500

470

1800

μA

μA

μA

4

IDD_VLPR Very-low-power run mode current at 3.0 V — all
peripheral clocks enabled

• 25 °C
• -40 °C
• 105 °C

—

—

—

343.4

336.62

626.18

530

500

2000

μA

μA

μA

5

Table continues on the next page...
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Table 6. Power consumption operating behaviors (continued)

Symbol Description Min. Typ. Max. Unit Notes

IDD_VLPW Very-low-power wait mode current at 3.0 V — all
peripheral clocks disabled

• 25 °C
• -40 °C
• 105 °C

—

—

—

162

158.50

446.94

350

330

1700

μA

μA

μA

6

IDD_STOP Stop mode current at 3.0 V
• 25 °C
• -40 °C
• 105 °C

—

—

—

311.90

364

645.13

730

700

2250

μA

μA

μA

IDD_VLPS Very-low-power stop mode current at 3.0 V
• 25 °C
• -40 °C
• 105 °C

—

—

—

8.56 46

44

1500

μA

μA

μA

IDD_VLLS3 Very low-leakage stop mode 3 current at 3.0 V
• 25 °C
• -40 °C
• 105 °C

—

—

—

1.98 3.5

3.3

85

μA

μA

μA

IDD_VLLS2 Very low-leakage stop mode 2 current at 3.0 V
• 25 °C
• -40 °C
• 105 °C

—

—

—

1.24 2.6

2.5

59.5

μA

μA

μA

IDD_VLLS1 Very low-leakage stop mode 1 current at 3.0 V
• 25 °C
• -40 °C
• 105 °C

—

—

—

0.89 1.7

1.6

38.8

μA

μA

μA

IDD_VLLS0 Very low-leakage stop mode 0 current at 3.0 V
with POR detect circuit disabled

• 25 °C
• -40 °C
• 105 °C

—

—

—

0.35 0.67

0.64

38

μA

μA

μA

IDD_VLLS0 Very low-leakage stop mode 0 current at 3.0 V
with POR detect circuit enabled

• 25 °C
• -40 °C
• 105 °C

—

—

—

0.472 0.76

0.72

38.4

μA

μA

μA

IDD_VBAT Average current with RTC and 32 kHz disabled
at 3.0 V and VDD is OFF

• 25 °C
• -40 °C
• 105 °C

—

—

—

0.3 1

0.95

15

μA

μA

μA

Table continues on the next page...
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6.1 Core modules

6.1.1 Single Wire Debug (SWD)
Table 12. SWD switching characteristics at 2.7 V (2.7-3.6 V)

Symbol Description Value Unit Notes

SWD CLK Frequency of SWD
operation

20 MHz 1

Inputs, tSUI Data setup time 5 ns 1

inputs,tHI Data hold time 0 ns 1

after clock edge, tDVO Data valid Time 32 ns 1

tHO Data Valid Hold 0 ns 1

1. Input transition assumed =1 ns. Output transition assumed = 50 pf.

Table 13. Switching characteristics at 1.7 V (1.7-3.6 V)

Symbol Description Value Unit Notes

SWD CLK Frequency of SWD
operation

18 MHz

Inputs, tSUI Data setup time 4.7 ns

inputs,tHI Data hold time 0 ns

after clock edge, tDVO Data valid Time 49.4 ns 2

tHO Data Valid Hold 0 ns

1. Frequency of SWD clock (18 Mhz) is applicable only in case the input setup time of the device outside is not more than
6.15 ns, else the frequency of SWD clock would need to be lowered.

6.1.2 Analog Front End (AFE)

AFE switching characteristics at (2.7 V-3.6 V)

Case1: Clock is coming In and Data is also coming In (XBAR ports timed with respect to
the XBAR ports timed with respect to AFE clock defined at pad ptb[7] and pte[3])

Table 14. AFE switching characteristics (2.7 V-3.6 V)

Symbol Description Value Unit Notes

AFE CLK Frequency of operation 10 MHz 1

Inputs, tSUI Data setup time 5 ns 1

inputs,tHI Data hold time 0 ns 1

1. Input Transition: 1ns. Output Load: 50 pf.

Peripheral operating requirements and behaviors
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Case 2: Clock is going Out and Data is coming In (XBAR ports timed with respect to
generated clock defined at the XBAR out ports)

Table 15. AFE switching characteristics (2.7V-3.6V)

Symbol Description Value Unit Notes

AFE CLK Frequency of operation 6.2 MHz

Inputs, tSUI Data setup time 36 ns

inputs,tHI Data hold time 0 ns

AFE switching characteristics at (1.7 V-3.6 V)

Case1: Clock is coming In and Data is also coming In ( XBAR ports timed with respect
to AFE clock defined at pad ptb[7] and pte[3])

Table 16. AFE switching characteristics (1.7 V-3.6 V)

Symbol Description Value Unit Notes

AFE CLK Frequency of operation 10 MHz

Inputs, tSUI Data setup time 5.1 ns

inputs,tHI Data hold time 0 ns

Case 2: Clock is going Out and Data is coming In ( XBAR ports timed with respect to
generated clock defined at XBAR out ports)

Table 17. AFE switching characteristics (1.7 V-3.6 V)

Symbol Description Value Unit Notes

AFE CLK Frequency of operation 6.2 MHz

Inputs, tSUI Data setup time 54 ns

inputs,tHI Data hold time 0 ns

6.2 Clock modules

6.2.1 MCG specifications
Table 18. MCG specifications

Symbol Description Min. Typ. Max. Unit Notes

fints_ft Internal reference frequency (slow clock) —
factory trimmed at nominal VDD and 25 °C

— 32.768 — kHz

Table continues on the next page...

Peripheral operating requirements and behaviors
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6.2.3.2 32 kHz oscillator frequency specifications
Table 22. 32 kHz oscillator frequency specifications

Symbol Description Min. Typ. Max. Unit Notes

fosc_lo Oscillator crystal — 32.768 — kHz

tstart Crystal start-up time — 1000 — ms 1

vec_extal32 Externally provided input clock amplitude 700 — VBAT mV 2 , 3

1. Proper PC board layout procedures must be followed to achieve specifications.
2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input. The

oscillator remains enabled and XTAL32 must be left unconnected.
3. The parameter specified is a peak-to-peak value and VIH and VIL specifications do not apply. The voltage of the applied

clock must be within the range of VSS to VBAT.

NOTE
The 32 kHz oscillator works in low power mode by default and
cannot be moved into high power/gain mode.

6.3 Memories and memory interfaces

6.3.1 Flash electrical specifications

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

6.3.1.1 Flash timing specifications — program and erase

The following specifications represent the amount of time the internal charge pumps are
active and do not include command overhead.

Table 23. NVM program/erase timing specifications

Symbol Description Min. Typ. Max. Unit Notes

thvpgm4 Longword Program high-voltage time — 7.5 18 μs —

thversscr Sector Erase high-voltage time — 13 113 ms 1

thversall Erase All high-voltage time — 52 452 ms 1

1. Maximum time based on expectations at cycling end-of-life.

6.3.1.2 Flash timing specifications — commands
Table 24. Flash command timing specifications

Symbol Description Min. Typ. Max. Unit Notes

trd1sec1k Read 1s Section execution time (flash sector) — — 60 μs 1

Table continues on the next page...
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Figure 2. ADC input impedance equivalency diagram

6.4.1.2 16-bit ADC electrical characteristics

Table 28. 16-bit ADC characteristics (VREFH = VDDA, VREFL = VSSA)

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

IDDA_ADC Supply current 0.215 — 1.7 mA 3

fADACK

ADC
asynchronous
clock source

• ADLPC = 1, ADHSC = 0

• ADLPC = 1, ADHSC = 1

• ADLPC = 0, ADHSC = 0

• ADLPC = 0, ADHSC = 1

1.2

2.4

3.0

4.4

2.4

4.0

5.2

6.2

3.9

6.1

7.3

9.5

MHz

MHz

MHz

MHz

tADACK = 1/
fADACK

Sample Time See Reference Manual chapter for sample times

TUE Total unadjusted
error

• 12-bit modes

• <12-bit modes

—

—

±4

±1.4

±6.8

±2.1

LSB4 5

DNL Differential non-
linearity

• 12-bit modes

• <12-bit modes

—

—

±0.7

±0.2

–1.1 to
+1.9

–0.3 to 0.5

LSB4 5

INL Integral non-
linearity

• 12-bit modes

• <12-bit modes

—

—

±1.0

±0.5

–2.7 to
+1.9

–0.7 to
+0.5

LSB4 5

Table continues on the next page...
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Table 28. 16-bit ADC characteristics (VREFH = VDDA, VREFL = VSSA) (continued)

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

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

• 12-bit modes

—

—

–1 to 0

—

—

±0.5

LSB4

ENOB Effective number
of bits

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 single-ended mode

• Avg = 32
—

—

-94

-85

—

—

dB

dB

7

SFDR Spurious free
dynamic range

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
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

Peripheral operating requirements and behaviors
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Typical ADC 16-bit Single-Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input

EN
O
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11.00
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Averaging of 4 samples
Averaging of 32 samples

13.50

12.25

Figure 3. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode

6.4.2 CMP and 6-bit DAC electrical specifications
Table 29. Comparator and 6-bit DAC electrical specifications

Symbol Description Min. Typ. Max. Unit

VDD Supply voltage 1.71 — 3.6 V

IDDHS Supply current, High-speed mode (EN=1, PMODE=1) — — 200 μA

IDDLS Supply current, low-speed mode (EN=1, PMODE=0) — — 20 μA

VAIN Analog input voltage VSS – 0.3 — VDD V

VAIO Analog input offset voltage — — 20 mV

VH Analog comparator hysteresis1

• CR0[HYSTCTR] = 00

• CR0[HYSTCTR] = 01

• CR0[HYSTCTR] = 10

• CR0[HYSTCTR] = 11

—

—

—

—

5

10

20

30

—

—

—

—

mV

mV

mV

mV

VCMPOh Output high VDD – 0.5 — — V

VCMPOl Output low — — 0.5 V

tDHS Propagation delay, high-speed mode (EN=1,
PMODE=1)

20 50 200 ns

tDLS Propagation delay, low-speed mode (EN=1,
PMODE=0)

80 250 600 ns

Analog comparator initialization delay2 — — 40 μs

IDAC6b 6-bit DAC current adder (enabled) — 7 — μA

INL 6-bit DAC integral non-linearity –0.5 — 0.5 LSB3

DNL 6-bit DAC differential non-linearity –0.3 — 0.3 LSB

Peripheral operating requirements and behaviors
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1. Typical hysteresis is measured with input voltage range limited to 0.6 to VDD–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_DACCR[VRSEL], CMP_DACCR[VOSEL], CMP_MUXCR[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1 LSB = Vreference/64
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Figure 4. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)
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1. Typical values assume VDDA = 3.0 V, Temp = 25°C, fMCLK = 6.144 MHz, OSR = 2048 for Normal mode and fMCLK = 768
kHz, OSR = 256 for Low-Power Mode unless otherwise stated. Typical values are for reference only and are not tested in
production.

2. Represent combined gain temperature drift of the SD ADC, and Internal 1.2 VREF blocks.
3. Represent combined offset temperature drift of the SD ADC, and Internal 1.2 VREF blocks; Defined by shorting both

differential inputs to ground.

6.4.4.3 External modulator interface
The external modulator interface on this device comprises of a Clock signal and 1-bit
data signal. Depending on the modulator device being used the interface works as
follows:

• Clock supplied to external modulator which drives data on rising edge and the KM
device captures it on falling edge or next rising edge.

• Clock and data are supplied by external modulator and KM device can sample it on
falling edge or next rising edge.

Depending on control bit in AFE, the sampling edge is changed.

6.5 Timers

See General switching specifications.

6.6 Communication interfaces

6.6.1 I2C switching specifications

See General switching specifications.

6.6.2 UART switching specifications

See General switching specifications.
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6.6.3 SPI switching specifications

The Serial Peripheral Interface (SPI) provides a synchronous serial bus with master and
slave operations. Many of the transfer attributes are programmable. The following table
provides some reference values to be met on SoC.

Table 36. SPI switching characteristics at 2.7 V ( 2.7 - 3.6)

Description Min. Max. Unit Notes

Frequency of operation (Fsys) — 50 MHz 1

SCK frequency
• Master
• Slave

2
12.5

12.5

MHz

Mhz

3

SCK Duty Cycle 50% — —

Data Setup Time (inputs, tSUI)
• Master
• Slave

25

3

ns

Input Data Hold Time (inputs, tHI)
• Master
• Slave

0

1

ns

Data hold time (outputs, tHO)
• Master
• Slave

0

0

ns

Data Valid Out Time (after SCK edge, tDVO)
• Master
• Slave

13

28

ns

Rise time input
• Master
• Slave

1

1

ns

Fall time input
• Master
• Slave

1

1

ns

Rise time output
• Master
• Slave

8.9

8.9

ns

Fall time output
• Master
• Slave

7.8

7.8

ns

1. SPI modules will work on core clock.
2. Fsys/(Max Divider Value from registers)
3. FSYS/2 in Master mode and FSYS/4 in Slave mode. FSYS/4 in Master as well as Slave Modes, where FSYS=50Mhz

NOTE
The values assumed for input transition and output load are:
Input transition = 1 ns Output load = 50 pF

Table 37. SPI switching characteristics at 1.7 V ( 1.7 - 3.6)

Description Min. Max. Unit Notes

Frequency of operation (Fsys) — 50 MHz

Table continues on the next page...
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6.7.1 LCD electrical characteristics
Table 40. LCD electricals

Symbol Description Min. Typ. Max. Unit Notes

fFrame LCD frame frequency 28 30 58 Hz

CLCD LCD charge pump capacitance — nominal value — 100 — nF 1

CBYLCD LCD bypass capacitance — nominal value — 100 — nF 1

CGlass LCD glass capacitance — 2000 8000 pF 2

VIREG VIREG

• HREFSEL=0, RVTRIM=1111

• HREFSEL=0, RVTRIM=1000

• HREFSEL=0, RVTRIM=0000

 

—

—

—

 

1.11

1.01

0.91

 

—

—

—

 

V

V

V

3

ΔRTRIM VIREG TRIM resolution — — 3.0 % VIREG

IVIREG VIREG current adder — RVEN = 1 — 1 — µA 4

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)

—

—

15

3

—

—

µA

µA

VLL2 VLL2 voltage

• HREFSEL = 0

 

2.0 − 5%

 

2.0

 

—

 

V

VLL3 VLL3 voltage  

3.0 − 5%

 

3.0

 

—

 

V

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. 2000 pF load LCD, 32 Hz frame frequency.

NOTE
KM family devices have a 1/3 bias controller that works with a
1/3 bias LCD glass. To avoid ghosting, the LCD OFF threshold
should be greater than VLL1 level. If the LCD glass has an
OFF threshold less than VLL1 level, use the internal VREG
mode and generate VLL1 internally using RVTRIM option.
This can reduce VLL1 level to allow for a lower OFF threshold
LCD glass.

7 Dimensions

Dimensions
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NOTE
• For devices other than MKMx4, the SDADP3 and

SDADM3 functions on the corresponding pins are disabled.
• All input pins including TAMPER pins must be pulled up

or down to avoid extra power consumption.

8.2 KM Signal Multiplexing and Pin Assignments
100
QFP

64
QFP

44
LGA

DEFAULT ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

1 1 — Disabled LCD23 PTA0

2 2 — Disabled LCD24 PTA1

3 3 — Disabled LCD25 PTA2

4 — — Disabled LCD26 PTA3

5 4 1 NMI_B LCD27 PTA4 LLWU_P15 NMI_B

6 5 2 Disabled LCD28 PTA5 CMP0OUT

7 6 3 Disabled LCD29 PTA6 PXBAR_IN0 LLWU_P14

8 7 4 Disabled LCD30 PTA7 PXBAR_OUT0

9 — — Disabled LCD31 PTB0

10 8 5 VDD VDD

11 9 6 VSS VSS

12 — — Disabled LCD32 PTB1

13 — — Disabled LCD33 PTB2

14 — — Disabled LCD34 PTB3

15 — — Disabled LCD35 PTB4

16 — — Disabled LCD36 PTB5

17 — — Disabled LCD37/
CMP1P0

PTB6

18 10 — Disabled LCD38 PTB7 AFE_CLK

19 11 — Disabled LCD39 PTC0 SCI3_RTS PXBAR_IN1

20 12 — Disabled LCD40/
CMP1P1

PTC1 SCI3_CTS

21 13 — Disabled LCD41 PTC2 SCI3_TxD PXBAR_OUT1

22 14 — Disabled LCD42/
CMP0P3

PTC3 SCI3_RxD LLWU_P13

23 — — Disabled LCD43 PTC4

24 15 7 VBAT VBAT

25 16 8 XTAL32K XTAL32K

26 17 9 EXTAL32K EXTAL32K

27 18 10 VSS VSS

28 18 10 TAMPER2 TAMPER2

29 18 10 TAMPER1 TAMPER1

30 19 11 WKUP TAMPER0

Pinout
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100
QFP

64
QFP

44
LGA

DEFAULT ALT0 ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7

68 41 34 Disabled LCD0/
AD8

PTF1 QT0 PXBAR_OUT6

69 42 35 Disabled LCD1/
AD9

PTF2 CMP1OUT RTCCLKOUT

70 43 — Disabled LCD2 PTF3 SPI1_SS_B LPTIM1 SCI0_RxD

71 44 — Disabled LCD3 PTF4 SPI1_SCK LPTIM0 SCI0_TxD

72 45 — Disabled LCD4 PTF5 SPI1_MISO I2C1_SCL

73 46 — Disabled LCD5 PTF6 SPI1_MOSI I2C1_SDA LLWU_P3

74 47 — Disabled LCD6 PTF7 QT2 CLKOUT

75 48 — Disabled LCD7 PTG0 QT1 LPTIM2

76 49 36 Disabled LCD8/
AD10

PTG1 LLWU_P2 LPTIM0

77 50 37 Disabled LCD9/
AD11

PTG2 SPI0_SS_B LLWU_P1

78 51 38 Disabled LCD10 PTG3 SPI0_SCK I2C0_SCL

79 52 39 Disabled LCD11 PTG4 SPI0_MOSI I2C0_SDA

80 53 40 Disabled LCD12 PTG5 SPI0_MISO LPTIM1

81 54 — Disabled LCD13 PTG6 LLWU_P0 LPTIM2

82 — — Disabled LCD14 PTG7

83 — — Disabled LCD15 PTH0

84 — — Disabled LCD16 PTH1

85 — — Disabled LCD17 PTH2

86 — — Disabled LCD18 PTH3

87 — — Disabled LCD19 PTH4

88 — — Disabled LCD20 PTH5

89 — 41 Disabled PTH6 SCI1_CTS SPI1_SS_B PXBAR_IN7

90 — 42 Disabled PTH7 SCI1_RTS SPI1_SCK PXBAR_OUT7

91 55 43 Disabled CMP0P5 PTI0 SCI1_RxD PXBAR_IN8 SPI1_MISO SPI1_MOSI

92 56 44 Disabled PTI1 SCI1_TxD PXBAR_OUT8 SPI1_MOSI SPI1_MISO

93 57 — Disabled LCD21 PTI2

94 58 — Disabled LCD22 PTI3

95 59 — VSS VSS

96 60 — VLL3 VLL3

97 61 — VLL2 VLL2

98 62 — VLL1 VLL1

99 63 — VCAP2 VCAP2

100 64 — VCAP1 VCAP1

8.3 KM Family Pinouts

Pinout
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