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vruering parts

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:

* MKM13Z64CHHS5

* MKM147Z64CHHS5

* MKM14Z128CHHS

* MKM32764CLHS5

* MKM33Z64CLH5

* MKM33Z128CLH5

* MKM32764CLL5

* MKM33764CLL5

* MKM33Z128CLL5

* MKM34Z128CLL5

* MKM38Z128CLL5

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:

QKMSRFFFTPPCCN

KM Family Data Sheet, Rev. 7, 01/2014.
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4 Ratings

4.1 Thermal handling ratings

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

1.

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.

4.2 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.

4.3 ESD handling ratings

Symbol Description Min. Max. Unit Notes
Vism Electrostatic discharge voltage, human body model (All -4000 +4000 Vv 1
pins except RESET pin)
Electrostatic discharge voltage, human body model -2500 +2500 \ 1
(RESET pin only)
Veom Electrostatic discharge voltage, charged-device model -750 +750 \' 2
(for corner pins)
Veom Electrostatic discharge voltage, charged-device model -500 +500 Vv 3
VpESD Powered ESD voltage -6000 +6000 \'
AT Latch-up current at ambient temperature of 105°C -100 +100 mA

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

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

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

KM Family Data Sheet, Rev. 7, 01/2014.

10

Freescale Semiconductor, Inc.




g |

General
4.4 Voltage and current operating ratings
Symbol Description Min. Max. Unit
Vpp Digital supply voltage -0.3 3.6 \
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 Vpp + 0.3 Vv
VpTamper Tamper input voltage -0.3 Vgat + 0.3 \%
Vaio Analog', RESET, EXTAL, and XTAL input voltage -0.3 Vpp + 0.3 \
Ip Instantaneous maximum current single pin limit (applies to all -25 25 mA
port pins)
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \
Vgat RTC battery supply voltage -0.3 3.6 \

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

5 General

5.1 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.

Viy Low High

Input Signal Midpoint1

Fall Time —ae |l-—

YiL — | |— Rise Time

The midpoint is V) + My — V2.

Figure 1. Input signal measurement reference

5.2 Nonswitching electrical specifications

KM Family Data Sheet, Rev. 7, 01/2014.
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Table 4. Voltage and current operating behaviors (continued)
Symbol | Description Min. Max. Unit Notes
VoL Output low voltage — high-drive strength
e 27V< VDD <36V, |o|_ =20 mA — 0.5 \%
¢ 1.71V<Vpp=27V,lg.=10mA — 0.5 \"

Output low voltage — low-drive strength

¢ 27V=Vpps36V,lg.=5mA — 0.5 \Y
* 1.71V<Vpp<27V,lgL=2.5mA — 0.5 Vv
loLt Output low current total for all ports — 100 mA
loz Hi-Z (off-state) leakage current (per pin) — 1 A
Rpy Internal pullup resistors 30 60 kQ 1,
Rpp Internal pulldown resistors 30 60 kQ 2

1. Measured at Vinput = Vgg
2. Measured at Vinput = Vpp

5.2.4 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 = 50 MHz
Bus clock =25 MHz

Flash clock = 25 MHz

Temp: -40 °C, 25 °C, and 85 °C
Vpp: 1.71 V,33V,and 3.6 V

Table 5. Power mode transition operating behaviors

Symbol | Description Min. Max. Unit Notes
tror After a POR event, amount of time from the point Vpp 563 659 us 1
reaches 1.71 V to execute the first instruction across
the operating temperature range of the chip.
e VLLSO —~ RUN — 372 ps
¢ VLLS1 ~ RUN — 372 us
* VLLS2 > RUN - 273 Hs
« VLLS3 > RUN - 273 us
* VLPS - RUN - 5.0 Hs

Table continues on the next page...

KM Family Data Sheet, Rev. 7, 01/2014.
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General
Table 5. Power mode transition operating behaviors (continued)
Symbol | Description Min. Max. Unit Notes
« STOP > RUN - 5.0 Hs
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
Ippa Analog supply current — — See note mA 1
Ipp_run | Run mode current — all peripheral clocks 2
disabled, code executing from flash
e @30V
. 25 °C — 6.17 7.1 mA
e -40°C — 6.39 6.7 mA
* 105°C — 6.93 8.3 mA
Ipp_run | Run mode current — all peripheral clocks 2
enabled, code executing from flash
e @30V
. 25°C — 8.24 10.4 mA
* -40°C — 8.26 9.8 mA
° 105°C — 9.00 115 mA
Ipp_warr | Wait mode high frequency current at 3.0 V— all 2
peripheral clocks disabled and Flash is not in . 3.95 4.65 mA
low-power
e 25°C — 4.4 mA
e -40°C
* 105 °C 6 mA
Ipp_wair | Wait mode high frequency current at 3.0 V— all 2,3
perlpheral clocks disabled and Flash disabled - 3.81 4.4 mA
(put in low-power)
e 25°C — 4.2 mA
* -40°C
. 105°C 5.8 mA
Ipb_vipr | Very-low-power run mode current at 3.0 V — all 4
peripheral clocks disabled . 2488 500 uA
e 25°C
e -40°C — 245.30 470 uA
e 105°C — 535.40 1800 pA
Ipp_vipr | Very-low-power run mode current at 3.0 V — all 5
perlphera! clocks enabled - 343.4 530 UA
e 25°C
e -40°C — 336.62 500 A
* 105°C — 626.18 2000 uA
Table continues on the next page...
KM Family Data Sheet, Rev. 7, 01/2014.
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_veat |Average current when VDD is OFF and LFSR 8,9
and Tamper clocks set to 2 Hz.
e @30V 7
. 2590 — 1.3 3 pA
e -40°C 25 pA
* 105°C 16 uA

—

©

See AFE specification for IDDA.

50 MHz core and system clock, 25 MHz bus clock, and 25 MHz flash clock. MCG configured for FBE mode. All peripheral
clocks disabled.

Should be reduced by 500 pA.

2 MHz core, system, bus clock, and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral clocks disabled.
Code executing while (1) loop from flash.

2 MHz core, system and bus clock, and 1MHz flash clock. MCG configured for BLPE mode. All peripheral clocks enabled
but peripherals are not in active operation. Code executing while (1) loop from flash.

2 MHz core, system and bus clock, and 1 MHz flash clock. MCG configured for BLPE mode. All peripheral clocks disabled.
No flash accesses; some activity on DMA & RAM assumed.

Current consumption will vary with number of CPU accesses done and is dependent on the frequency of the accesses and
frequency of bus clock. Number of CPU accesses should be optimized to get optimal current value.

Includes 32 kHz oscillator current and RTC operation.

An external power switch for VBAT should be present on board to have better battery life and keep VBAT pin powered in
all conditions. There is no internal power switch in RTC.

5.2.6 EMC radiated emissions operating behaviors

Table 7. EMC radiated emissions operating behaviors

Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 14 dBuVv 1,2
VRe2 Radiated emissions voltage, band 2 50-150 16 dBuVv
VREes Radiated emissions voltage, band 3 150-500 12 dBuV
VRes Radiated emissions voltage, band 4 500-1000 5 dBuVv
Vee_iec  |IEC level 0.15-1000 M — 2,3

Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. The reported
emission level is the value of the maximum measured emission, rounded up to the next whole number, from among the
measured orientations in each frequency range.

VDD =33V, TA =25 °C, fosc =10 MHz (crystal), fsys =50 MHz, fBUS =25 MHz

Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method

KM Family Data Sheet, Rev. 7, 01/2014.
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Peripheral operating requirements and behaviors

Table 20. Oscillator frequency specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes

fosc_ni2 |Oscillator crystal or resonator frequency — high 8 — 32 MHz
frequency mode (high range)
(MCG_C2[RANGE]=1x)

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

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

—

Other frequency limits may apply when external clock is being used as a reference for the FLL or PLL.

When transitioning from FEI or FBI to FBE mode, restrict the frequency of the input clock so that, when it is divided by
FRDIV, it remains within the limits of the DCO input clock frequency.

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

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

6.2.3 32 kHz oscillator electrical characteristics

6.2.3.1 32 kHz oscillator DC electrical specifications

Table 21. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit
VeaT Supply voltage 1.71 — 3.6 \'
Re Internal feedback resistor — 100 — MQ
Cpara Parasitical capacitance of EXTAL32 and XTAL32 — 5 7 pF
Vpp1 Peak-to-peak amplitude of oscillation — 0.6 — \"

1.

When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTAL32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

6.2.3.2 32 kHz oscillator frequency specifications

Table 22. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes

fosc o |Oscillator crystal — 32.768 — kHz

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

6.4.1.1 16-bit ADC operating conditions
Table 27. 16-bit ADC operating conditions
Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vopa  |Supply voltage |Absolute 1.71 — 3.6 \Y
AVppa Supply voltage Delta to Vpp (Vpbp — Vppa) -100 0 +100 mV
AVgsp |Ground voltage |Delta to Vgg (Vss — Vssa) -100 0 +100 mV
Veern | ADC reference 1.13 Vbpa Vbpa v
voltage high
VREFL ADC reference VSSA VSSA VSSA \%
voltage low
Vapin | Input voltage VREFL — VREFH \Y
CapiN Input capacitance * 16-bit mode — 10 pF
* 8-bit/ 10-bit / 12-bit — 4 5
modes
Rapin Input series — 2 5 kQ
resistance
Ras Analog source 12-bit modes 3
resistance
(external) fADCK <4 MHz — — 5 kQ
fapck  |ADC conversion |< 12-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 |< 12-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 Rag/Cas
time constant should be keptto < 1 ns.

P

5. For guidelines and examples of conversion rate calculation, download the ADC calculator tool.

KM Family Data Sheet, Rev. 7, 01/2014.

To use the maximum ADC conversion clock frequency, CFG2[ADHSC] must be set and CFG1[ADLPC] must be clear.
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Peripheral operating requirements and behaviors

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT Zon
Toad |~ > SIMPLIFIED
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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 = Vppas VREFL = VSSA)

Symbol | Description Conditions’. Min. Typ.2 Max. Unit Notes
Iopa_apc | Supply current 0.215 — 1.7 mA 3
ADC e ADLPC =1, ADHSC =0 1.2 2.4 3.9 MHz | tapack =1/
asynehronous « ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz TapACK
f clock source
ADACK e ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
*+ ADLPC =0, ADHSC = 1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE Total unadjusted  12-bit modes — +4 +6.8 LSB4 5
error « <12-bit modes — +1.4 +2.1
DNL Differential non- ¢ 12-bit modes — +0.7 -1.1to LSB* 5
linearity +1.9
* <12-bit modes — +0.2 —03105
INL Integral non- ¢ 12-bit modes — +1.0 -2.7to LSB* 5
linearity +1.9
e <12-bit modes - +0.5 —0.71o
+0.5

Table continues on the next page...
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8. ADC conversion clock < 3 MHz

14.00

Peripheral operating requirements and behaviors

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

1378

13.50

13.25

13.00

12.75

12.50

ENOB

12.25

12.00

11.75

11.50

11.25

11.00

\

Averaging of 4 Samples

Averaging of 32 Samples

2 3 4 5 B

8

ADC Clock Frequency (MHz)

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

10 1 12

Symbol | Description Min. Typ. Max. Unit
Vpp Supply voltage 1.71 — 3.6 Vv
IbpHs Supply current, High-speed mode (EN=1, PMODE=1) — — 200 A
IbbLs Supply current, low-speed mode (EN=1, PMODE=0) — — 20 A
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

¢ CRO[HYSTCTR] = 01 — 10 — mV

¢ CRO[HYSTCTR] = 10 — 20 — mV

e CRO[HYSTCTR] = 11 — 30 — mV
Vempon | Output high Vpp - 0.5 — — \
Vempol Output low — — 0.5 \Y
toHs Propagation delay, high-speed mode (EN=1, 20 50 200 ns

PMODE=1)

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

Table 31. VREF full-range operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
VREFH |Voltage reference output — user trim 1.178 — 1.202 Vv
VREFL |Voltage reference output 0.38 0.4 0.42 \'%
Vstep Voltage reference trim step — 0.5 — mV
Vidritt Temperature drift (Vmax - Vmin across the full — 5 — mV 1
temperature range)
Ac Aging coefficient — — 400 uVlyr
lng Bandgap only current — — 80 HA 2
lp Low-power buffer current — — 0.19 A 2
Ihp High-power buffer current — — 0.5 mA 2
lLoaD VREF buffer current — — 1 mA 3
AV poap |Load regulation mV 2,4
e current =+ 1.0 mA — 2 —
e current=-1.0mA 5
Tstup Buffer startup time — — 20 ms
Vyarit Voltage drift (Vmax -Vmin across the full voltage — 0.5 — mV 2
range)
1. For temp range -40 °C to 105 °C, this value is 15 mV
2. See the chip's Reference Manual for the appropriate settings of VREF Status and Control register.
3. See the chip's Reference Manual for the appropriate settings of SIM Miscellaneous Control Register.
4. Load regulation voltage is the difference between VREFH voltage with no load vs. voltage with defined load.
Table 32. VREF limited-range operating requirements
Symbol Description Min. Max. Unit Notes

Ta Temperature 0 50 °C

Table 33. VREF limited-range operating behaviours

Symbol Description Min. Max. Unit Notes
VREFH Voltage reference 1.173 1.225 \Y
output with factory
trim
VREFL Voltage reference 0.38 0.42 \
output

6.4.4 AFE electrical specifications
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Peripheral operating requirements and behaviors

6.4.4.1

>A ADC + PGA specifications
Table 34. >A ADC + PGA specifications

Symbo
|

Description

Conditions

Min

Typ!

Max

Unit

Notes

fNyq

Input bandwidth

Normal Mode

Low-Power Mode

1.5
1.5

1.5
1.5

1.5
1.5

kHz

Vewm

Input Common Mode
Reference

0

0.8

VIN i

Differential input range

Gain = 1 (PGA ON/OFF)2

+/- 500

mV

Gain=2

+/- 250

mV

Gain =4

+/- 125

mV

Gain=8

+/- 62

mV

Gain =16

+/- 31

mV

Gain =32

+/-15

mV

SNR

Signal to Noise Ratio

Normal Mode

fin=50Hz; gain=01, common
mode=0V, V,=1000mV (full
range diff.)

fin=50Hz; gain=02, common
mode=0V, V,= 500mV
(differential ended )
fin=50Hz; gain=04, common
mode=0V, Vp,= 250mV
(differential ended )
fin=50Hz; gain=08, common
mode=0V, V= 125mV
(differential ended )
fin=50Hz; gain=16, common
mode=0V, Vp,= 62mV
(differential ended )
fin=50Hz; gain=32, common
mode=0V, V= 31mV
(differential ended )

90

88

82

76

70

64

92

90

86

82

78

74

dB

Low-Power Mode

fin=50Hz; gain=01, common
mode=0V, V,=1000mV (full
range diff.)

fin=50Hz; gain=02, common
mode=0V, Vp,= 500mV
(differential ended )
fin=50Hz; gain=04, common
mode=0V, V,=250mV
(differential ended )
fin=50Hz; gain=08, common
mode=0V, Vp,= 125mV
(differential ended )
fin=50Hz; gain=16, common
mode=0V, V= 62mV
(differential ended )
fin=50Hz; gain=32, common
mode=0V, Vp,=31mV
(differential ended )

82

76

70

64

58

52

82

78

74

70

66

62

dB
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renpheral operating requirements and behaviors

Table 34. >A ADC + PGA specifications (continued)

Symbo | Description Conditions Min Typ! Max Unit Notes
|
SINAD |Signal-to-Noise + Distortion |Normal Mode dB
Ratio * fin=50Hz; gain=01, common 78
mode=0V, V,,=500mV
(differential ended )
Low-Power Mode dB
* fin=50Hz; gain=01, common 74
mode=0V, V,,=500mV
(differential ended )
CMMR |Common Mode Rejection ¢ fin=50Hz; gain=01, common 70 dB
Ratio mode=0V, Vid=100 mV
* fin=50Hz; gain=32, common
mode=0V, Vjgz=100 mV 70
Eoitset | Offset Error Gain=01, V,,=1000 mV (full range +/-5 mV
diff.)
AOffset |Offset Temperature Drift®  |Gain=01, V,,=1000mV (full range +/-25 | ppm/°C
Temp diff.)
AGainte | Gain Temperate Drift - Gain * Gain=01, Vp=500mV +/-75 | ppm/°C
mp error caused by (differential ended )
temperature drifts* e Gain=32, Vpp=15mV
(differential ended )
PSRRA |AC Power Supply Rejection |Gain=01, VCC = 3V + 100mV, fj\y = 60 dB
c Ratio 50 Hz
XT |Crosstalk (with the input of |Gain=01, V;y = 500 mV, fjy = 50 Hz -100 dB
the affected channel
grounded)
fucLk | Modulator Clock Frequency |Normal Mode 0.03 6.5 MHz
Range Low-Power Mode 0.03 1.6
Ippa_pg |Current consumption by Normal Mode (fycLk = 6.144 MHz, 2.6 mA 5
A PGA (each channel) OSR=2048)
Low-Power Mode (fycLk = 0.768MHz, 0
OSR= 256)
Ippa_ap | Current Consumption by Normal Mode (fycLk = 6.144 MHz, 14 mA
c ADC (each chanel) OSR= 2048)
Low-Power Mode (fyicLk = 0.768MHz, 0.5
OSR= 256)

1. Typical values assume VDDA = 3.0 V, Temp = 25°C, fycLk = 6.144 MHz, OSR = 2048 for Normal mode and fyc x = 768
kHz, OSR = 256 for Low-Power Mode unless otherwise stated. Typical values are for reference only and are not tested in
production.

2. The full-scale input range in single-ended mode is 0.5Vpp

3. Represents combined offset temperature drift of the PGA, SD ADC and Internal 1.2 VREF blocks; Defined by shorting both
differential inputs to ground.

4. Represents combined gain temperature drift of the PGA, SD ADC and Internal 1.2 VREF blocks.

5. PGA is disabled in low-power modes.

KM Family Data Sheet, Rev. 7, 01/2014.
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Peripheral operating requirements and behaviors

6.4.4.2 A ADC Standalone specifications
Table 35. >A ADC standalone specifications

Symbo | Description Conditions Min Typ' Max Unit Notes
|
fayg  |Input bandwidth Normal Mode 1.5 1.5 1.5 kHz
Low-Power Mode 15 15 15
Vem [ Input Common Mode 0 0.8 \
Reference
VINgi |Input range Differential +/- 500 mV
Single Ended +/- 250 mV
SNR |[Signal to Noise Ratio Normal Mode dB
¢ fin=50Hz; common mode=0V, 88 90
Vpp=500mV (differential
ended )
¢ fiy\=50Hz; common mode=0V,
Vpp=500mV (full range se.) 76 78
Low-Power Mode
¢ fiy=50Hz; common mode=0V,
Vp=500mV (diff.)
¢ fiy\=50Hz; common mode=0V,
Vpp=500mV (full range se.)
AGainte | Gain Temperate Drift - Gain ¢ Gain bypassed Vpp = 500 mV 55 ppm/°C
mp error caused by (differential)
temperature drifts 2 * PGA bypassed Vpp = 500 mV
(differential), VCM =0 V
AOffset |Offset Temperate Drift - ¢ Gain bypassed Vpp = 500 mV 30 ppm/°C
Temp |Offset error caused by (differential), VCM =0 V
temperature drifts 3
SINAD |Signal-to-Noise + Distortion |Normal Mode dB
Ratio ¢ fin=50Hz; common mode=0V, 80
Vpp=500mV (diff.)
e fiN\=50Hz; common mode=0V,
Vpp=500mV (full range se.)
Low-Power Mode 74
e fiy\=50Hz; common mode=0V,
Vpp=500mV (diff.)
e fiN\=50Hz; common mode=0V,
Vpp=500mV (full range se.)
CMMR |Common Mode Rejection ¢ fiy\=50Hz; common mode=0V, 90 dB
Ratio Vid=1 00 mV
PSRRa |AC Power Supply Rejection |Gain=01, VCC = 3V + 100mV, fj\ = 60 dB
c Ratio 50 Hz
XT |Crosstalk Gain=01, Viq =500 mV, fijy = 50 Hz -100 dB
fuck  |Modulator Clock Frequency |Normal Mode 0.03 6.5 MHz
Range Low-Power Mode 0.03 1.6
Ippa_ap | Current Consumption by Normal Mode (fycLk = 6.144 MHz, 1.4 mA
c ADC (each channel) OSR= 2048)
0.5

Low-Power Mode (fycLk = 0.768MHz,

OSR-= 256)
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renpheral operating requirements and behaviors

1. Typical values assume VDDA = 3.0 V, Temp = 25°C, fycLk = 6.144 MHz, OSR = 2048 for Normal mode and fyc x = 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 12C switching specifications

See General switching specifications.

6.6.2 UART switching specifications

See General switching specifications.
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6.7.1 LCD electrical characteristics
Table 40. LCD electricals

Symbol | Description Min. Typ. Max. Unit Notes
frrame | LCD frame frequency 28 30 58 Hz
CrLcp LCD charge pump capacitance — nominal value — 100 — nF 1
CgvLcp |LCD bypass capacitance — nominal value — 100 — nF 1
Cglass | LCD glass capacitance — 2000 8000 pF 2
Virea |Virea 3
e HREFSEL=0, RVTRIM=1111 — 1.11 — Vv
¢ HREFSEL=0, RVTRIM=1000 — 1.01 — Vv
¢ HREFSEL=0, RVTRIM=0000 — 0.91 — \
Artrim | ViReg TRIM resolution — — 3.0 % VIReG
lvireg | ViRreg current adder — RVEN = 1 — 1 — A 4

IRBIAS RBIAS current adder

e LADJ =10 or 11 — High load (LCD glass
capacitance < 8000 pF) — 3 — A

e LADJ =00 or 01 — Low load (LCD glass
capacitance < 2000 pF)

VLL2 VLL2 voltage
e HREFSEL =0 2.0-5% 2.0 — Vv

VLL3 VLL3 voltage

3.0 -5% 3.0 — \

—

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. Vigeg maximum should never be externally driven to any level other than Vpp - 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 VLLI1 level. If the LCD glass has an
OFF threshold less than VLLI1 level, use the internal VREG
mode and generate VLLI internally using RVTRIM option.
This can reduce VLLI1 level to allow for a lower OFF threshold
LCD glass.

7 Dimensions
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100 | 64 | 4 DEFAULT ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7
QFP | QFP | LGA
18] 10 | — | Disabled LCD38 PTB7 AFE_CLK
191 1 — | Disabled LCD39 PTCO UART3_RTS XBAR_IN1
20 | 12 | — | Disabled LCD40/ PTC UART3_CTS
CMP1P1
21 13 | — | Disabled LCD41 PTC2 UART3_TxD XBAR_OUT1
2 | 14 | — | Disabled LCD42/ PTC3 UART3_RxD LLWU_P13
CMPOP3

28 | = | — | Disabled LCD43 PTC4
24 1 15 7 | VBAT VBAT
25| 16 8 | XTAL3K XTAL32K
26 | 17 9 | EXTAL32K EXTAL32K
21| 18| 10 |VSS VSS
28 | — | — | TAMPER? TAMPER2
29 | — | — | TAMPER! TAMPER
30 | 19 | 11 | TAMPERO TAMPERO
3 20 | 12 | VDDA VDDA
2| A 13 | VSSA VSSA
3 | 2 | 14 | SDADPO SDADPO
34 | 23 | 15 | SDADMO SDADMO
3% | 24 | 16 | SDADP SDADP1
% | 2 | 17 | SDADM SDADM1
37 | 2 | 18 | VREFH VREFH
3 | 27| 19 | VREFL VREFL
39| 28| 20 | SDADPY SDADP2/

CMP1P2 CMP1P2
40 | 29 | 21 | SDADMY SDADM2/

CMP1P3 CMP1P3
41 30 | 2 | VREF VREF
2 | — | 24 | SDADPY SDADPY/

CMP1P4 CMP1P4
43 | — | 23 | SDADMY SDADMS3/

CMP1P5 CMP1P5
4 | — | — | Disabled ADO PTC5 UARTO_RTS LLWU_P12
45 | — | — | Disabled AD1 PTC6 UART0_CTS TMR_1
46 | — | — | Disabled AD2 PTC7 UART0_TxD XBAR_OUT2
47 | — | — | Disabled CMPOPO PTDO UARTO_RxD XBAR_IN2 LLWU_P11
8 | 3 — | Disabled PTD1 UART1_TxD SPI0_SS_B XBAR_OUT3 TMR_3
49 | 32 | — | Disabled CMPOP1 PTD2 UART1_RxD SPI0_SCK XBAR_IN3 LLWU_P10
5 | 3 | — | Disabled PTD3 UART1_CTS SPIo_MOSI
51 34 | — | Disabled AD3 PTD4 UART1_RTS SPI0_MISO LLWU_P9
5 | — | — | Disabled AD4 PTD5 LPTMR2 TMR_0 UART3_CTS
55 | — | — | Disabled AD5 PTD6 LPTMR1 CMP1OUT UART3_RTS LLWU_P8
5 | — | — | Disabled CMPOP4 PTD7 200_SCL XBAR_IN4 UART3_RxD LLWU_P7
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NMI_B/PTA4/LLWU_P15
PTA5/CMPOOUT
PTAG6/XBAR_INO/LLWU_P14
PTA7/XBAR_OUTO

VDD

VSS

VBAT

XTAL32K

EXTAL32K

VSS

TAMPERO
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Figure 8. 44-pin LGA Pinout Diagram

NOTE

VSS also connects to flag on 44 LGA.

9 Revision History

The following table provides a revision history for this document.
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Revision History

Table 41. Revision History (continued)

Rev. No. Date Substantial Changes
Rev4 07/2013 Editorial changes through out the document.

Values of table "Power mode transition operating behaviors" updated.

In table "Power consumption operating behaviors":
* Row Ipp_run value updated

Row Ipp_wait value updated

Row Ipp_vipr value updated

Row Ipp_vipw value updated

Row Ipp_sTop Value updated

Row Ipp_vips value updated

Row lDD_VLLSS value updated

Row IDD?VLLSQ value updated

Row Ipp_viLs1 value updated

Row Ipp_viLso value updated

Row Ipp_vpaT Value updated

New row "Ipp_viso With POR enabled” added.

Values of table "General switching specifications" updated.

In table "VREF full-range operating behaviors":
* Row Viqsitt: value updated and footnote added.

In table "LCD electricals":
* Row Igpgias: values updated.

Rev5 10/2013 Table: Obtaining package dimensions updated

Rev6 11/2013 Updated Section Fields:
* Row: Temperature range values updated.

Updated Table: Power consumption operating behaviors

Rev7 1/2014 * Table: Power consumption operating behaviors
¢ All rows with temperature 110 °C updated to 105 °C
¢ Footnote 9 updated: An external power switch for VBAT should be
present on board to have better battery life and keep VBAT pin
powered in all conditions. There is no internal power switch in RTC.
* Row Ipp_yipr: Minimum value updated
* Row Ipp viisi: Typ value updated
* Row Ipp_viLso With POR circuit disabled: Typ value updated
* Row Ipp viso with POR circuit enabled: Typ value updated
* Table: EMC radiated emissions operating behaviors
e All TBD updated
* Footnote 2: fyq; value updated to 10 MHz
* Table: ADC + PGA specifications
¢ Row CMMR: Vjq value updated
e Table: ADC standalone specifications
* Row CMMR: Vjq value updated
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