NXP USA Inc. - MK51DN512CMC10 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM
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Active
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Terminology and guidelines

Field Description Values

32 =32 KB
64 = 64 KB
128 = 128 KB
256 = 256 KB
512 =512 KB
1MO =1 MB
2M0 =2 MB

Z = Initial
e (Blank) = Main
¢ A = Revision after main

FFF Program flash memory size

R Silicon revision

T Temperature range (°C) e V=-40t0 105
e C=-401t085
PP Package identifier FM =32 QFN (5 mm x 5 mm)

FT =48 QFN (7 mm x 7 mm)

LF = 48 LQFP (7 mm x 7 mm)

LH =64 LQFP (10 mm x 10 mm)

MP = 64 MAPBGA (5 mm x 5 mm)

LK = 80 LQFP (12 mm x 12 mm)

LL =100 LQFP (14 mm x 14 mm)

MC = 121 MAPBGA (8 mm x 8 mm)
LQ = 144 LQFP (20 mm x 20 mm)

MD = 144 MAPBGA (13 mm x 13 mm)
MJ = 256 MAPBGA (17 mm x 17 mm)

5 =50 MHz
7 =72 MHz
10 =100 MHz
12 =120 MHz
15 =150 MHz

R = Tape and reel
¢ (Blank) = Trays

CcC Maximum CPU frequency (MHz)

N Packaging type

2.4 Example
This is an example part number:

MKS51DN512ZVMD10

3 Terminology and guidelines

3.1 Definition: Operating requirement

An operating requirement is 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.

K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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3.4 Definition: Rating

Terminology and guidelines

A rating 1s 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.

3.4.1 Example

This is an example of an operating rating:

Symbol

Description

Min.

Max.

Unit

Vpp 1.0 V core supply
voltage

1.2

3.5 Result of exceeding a rating

40

30

I

20

/

Failures in time (ppm)

10

/

J

The likelihood of permanent chip failure increases rapidly as

soon as a characteristic begins to exceed one of its operating ratings.

; Operating rating

Measured characteristic

K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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3.6 Relationship between ratings and operating requirements
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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.

K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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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

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 -2000 +2000 Vv 1
Veom Electrostatic discharge voltage, charged-device model -500 +500 \

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

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

Model (HBM).
2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for

Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.
3. Determined according to JEDEC Standard JESD78, IC Latch-Up Test.

4.4 Voltage and current operating ratings

K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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5.2.3 Voltage and current operating behaviors

Table 4. Voltage and current operating behaviors

Symbol | Description Min. Typ.! Max. Unit Notes
Vou Output high voltage — high drive strength
e 27V< VDD <36V, IOH =-9mA VDD -05 — — \
e 1.71V<Vpp=s27V,loy=-3mA Vpp — 0.5 — — \'
Output high voltage — low drive strength
e 27V< VDD <36V, |o|_| =-2mA VDD -0.5 — — \
* 1.71V<Vpp=<27V,loy=-0.6mA Vpp — 0.5 — — \
lonT Output high current total for all ports — — 100 mA
Voo Output low voltage — high drive strength 2
e 27V< VDD <36V, |o|_ =10mA — — 0.5 \%
¢ 1.71V<Vpp=<2.7V,lg.=5mA — — 0.5 \Y
Output low voltage — low drive strength
e 27V <Vpp<36V,lg.=2mA — — 0.5 \Y
e 1.71 VSVDDS2.7 V, IOL= 1mA — — 0.5 \%
loLt Output low current total for all ports — — 100 mA
lINA Input leakage current, analog pins and digital 3,4
pins configured as analog inputs
* Vss=Vin=Vpp
¢ All pins except EXTAL32, XTAL32, -
EXTAL, XTAL 0.002 0.5 WA
* EXTAL (PTA18) and XTAL (PTA19) o 0.004 15 WA
« EXTAL32, XTAL32 - 0.075 10 WA
linD Input leakage current, digital pins 4,5
* Ves=ViN=ViL
* All digital pins — 0.002 0.5 A
* Vin=Vop
« Al digital pins except PTD7 - 0.002 05 WA
e PTD7 — 0.004 1 pA
linD Input leakage current, digital pins 4,5,6
* ViL<Vin<Vpp
e Vpp=36V — 18 26 A
e Vpp=3.0V — 12 49 pA
e Vpp=25V — 8 13 A
4 VDD =17V —_— 3 6 IJA

Table continues on the next page...
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General
Table 6. Power consumption operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.71 — mA 7
peripheral clocks enabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — all — 0.77 — mA 8
peripheral clocks disabled
Ipp_stop |Stop mode current at 3.0 V
* @ -40to025°C — 0.74 1.41 mA
e @70°C — 2.45 11.5 mA
* @ 105°C — 6.61 30 mA
Ipp_vips | Very-low-power stop mode current at 3.0 V
* @ -40to025°C — 83 435 HA
* @70°C — 425 2000 pA
* @ 105°C — 1280 4000 pA
Ipp_LLs |Low leakage stop mode current at 3.0 V 9
* @ -40to025°C — 4.58 19.9 HA
e @70°C — 30.6 105 pA
* @ 105°C — 137 500 pA
Ipp_viiss |Very low-leakage stop mode 3 current at 3.0 V 9
* @ -40to025°C — 3.0 23 pA
e @70°C — 18.6 43 pA
* @ 105°C — 84.9 230 pA
Ipp_viLse |Very low-leakage stop mode 2 current at 3.0 V
e @ -40to25°C — 2.2 5.4 pA
* @70°C — 9.3 35 pA
* @ 105°C — 41.4 128 pA
Ipp_viist |Very low-leakage stop mode 1 current at 3.0 V
* @ —40to 25°C — 21 9 pA
* @70°C — 7.6 28 pA
e @ 105°C — 33.5 95.5 pA
Ipp_veaT |Average current with RTC and 32kHz disabled at
3.0V
* @-401025°C — 0.19 0.22 uA
© @ — 0.49 0.64 uA
" @105°C — 2.2 3.2 bA
Table continues on the next page...
K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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TCLK / \ /:
:
Data inputs E <: Input data valid 57

%

Data outputs

><

Output data valid

Data outputs ! »
Data outputs ¢ Output data valid

Figure 6. Boundary scan (JTAG) timing

TCLK  / \ /

5 . f
TDI/TMS : <' Input data valid 57
TDO X Output data valid
TDO i )
TDO <' Output data valid

Figure 7. Test Access Port timing
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renpheral operating requirements and behaviors

Table 15. MCG specifications (continued)

Symbol | Description | Min Typ. | Max. | Unit | Notes
FLL
fo_ref FLL reference frequency range 31.25 — 39.0625 kHz
fdco DCO output Low range (DRS=00) 20 20.97 25 MHz 2,3
frequency range 640 x e
Mid range (DRS=01) 40 41.94 50 MHz
1280 x fy|_ref
Mid-high range (DRS=10) 60 62.91 75 MHz
1920 x fyy_ref
High range (DRS=11) 80 83.89 100 MHz
2560 X f_ref
faco_t_pmxaz2 | DCO output Low range (DRS=00) — 23.99 — MHz 4,5
frequency 732 X fyt_ref
Mid range (DRS=01) — 47.97 — MHz
1464 x Ty ref
Mid-high range (DRS=10) — 71.99 — MHz
2197 X ret
High range (DRS=11) — 95.98 — MHz
2929 x fy ref
Jeye_m |FLL period jitter — 180 — ps
oot - | w | -
ta_acquire | FLL target frequency acquisition time — — 1 ms 6
PLL
fuco VCO operating frequency 48.0 — 100 MHz
2 MHz, VDIV multiplier = 48)
2 MHz, VDIV multiplier = 24)
foll_ref PLL reference frequency range 2.0 — 4.0 MHz
Jeye_pii | PLL period jitter (RMS) 8
o fyeo = 48 MHz — 120 — ps
* fyeo = 100 MHz — 50 — ps
Jace_pii | PLL accumulated jitter over 1ps (RMS) 8
* fueo = 48 MHz — 1350 — ps
* fyeo = 100 MHz — 600 — ps
Diock Lock entry frequency tolerance +1.49 — +2.98 %
Duni Lock exit frequency tolerance +4.47 — +5.97 %

Table continues on the next page...
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Table 16. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Ibposc | Supply current — high gain mode (HGO=1) 1
* 32 kHz — 25 — A
* 4 MHz — 400 — pA
* 8 MHz (RANGE=01) — 500 — A
* 16 MHz — 25 — mA
e 24 MHz — 3 — mA
e 32 MHz — 4 — mA
Cy EXTAL load capacitance — — — 2,3
Cy XTAL load capacitance — — — 2,3
Re Feedback resistor — low-frequency, low-power — — — MQ 2,4
mode (HGO=0)
Feedback resistor — low-frequency, high-gain — 10 — MQ
mode (HGO=1)
Feedback resistor — high-frequency, low-power — — — MQ
mode (HGO=0)
Feedback resistor — high-frequency, high-gain — 1 — MQ
mode (HGO=1)
Rs Series resistor — low-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — low-frequency, high-gain mode — 200 — kQ
(HGO=1)
Series resistor — high-frequency, low-power — — — kQ
mode (HGO=0)
Series resistor — high-frequency, high-gain
mode (HGO=1)
— 0 — kQ
Vpp5 Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \Y
mode) — low-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vob — \'
mode) — low-frequency, high-gain mode
(HGO=1)
Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \
mode) — high-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Voo — \'%
mode) — high-frequency, high-gain mode
(HGO=1)

Vpp=3.3 V, Temperature =25 °C

See crystal or resonator manufacturer's recommendation

Cy,Cy can be provided by using either the integrated capacitors or by using external components.

When low power mode is selected, R is integrated and must not be attached externally.

The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to any
other devices.

akrwd~
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renpheral operating requirements and behaviors

While different partitions of the FlexXNVM are available, the intention is that a single
choice for the FlexNVM partition code and EEPROM data set size is used throughout the
entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.

) EEPROM — 2 x EEESPLIT x EEESIZE . .
Writes_subsystem = x Write_efficiency x Npymeycd

EEESPLIT x EEESIZE

where

* Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
« EEPROM — allocated FlexXNVM for each EEPROM subsystem based on DEPART;
entered with the Program Partition command
e EEESPLIT — FlexRAM split factor for subsystem; entered with the Program
Partition command
» EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
e Write_efficiency —
* (.25 for 8-bit writes to FlexRAM
* 0.50 for 16-bit or 32-bit writes to FlexRAM
* Npymeyed — data flash cycling endurance (the following graph assumes 10,000
cycles)

K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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EPNAS PR S
EZP_CS —\\ / \

e s
EZP_Q (output) { {

EP5 ¢—P4¢—P EP6

Figure 10. EzPort Timing Diagram

6.5 Security and integrity modules

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

6.6 Analog

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 25 and Table 26 are achievable on the
differential pins ADCx_DP0, ADCx_DMO0, ADCx_DP1, ADCx_DM]1, ADCx_DP3, and
ADCx_DM3.

The ADCx_DP2 and ADCx_DM2 ADC inputs are connected to the PGA outputs and are
not direct device pins. Accuracy specifications for these pins are defined in Table 27 and
Table 28.

All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy
specifications.

K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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Peripheral operating requirements and behaviors

Table 28. 16-bit ADC with PGA characteristics (continued)

Symbol | Description Conditions Min. | Typ.! | Max. Unit Notes
Veppirr  |Maximum (min(VVppa—V 024 \ 6
differential input ( Gain )
signal swing
where Vy = Vgerpga % 0.583
SNR Signal-to-noise e Gain=1 80 90 — dB 16-bit
ratio . Gain=64 52 66 . dB differential
mode,
Average=32
THD Total harmonic e Gain=1 85 100 — dB 16-bit
distortion . Gain=64 49 95 . dB differential
mode,
Average=32,
fi»=100Hz
SFDR Spurious free e Gain=1 85 105 — dB 16-bit
dynamic range . Gain=64 53 88 . dB differential
mode,
Average=32,
fin=100Hz
ENOB Effective number e Gain=1, Average=4 11.6 13.4 — bits 16-bit
of bits . . differential
Gain=1, Average=8 8.0 13.6 — bits modef,,=100Hz
¢ Gain=64, Average=4 7.2 9.6 — bits
* Gain=64, Average=8 6.3 9.6 — bits
* Gain=1, Average=32 12.8 14.5 — bits
¢ Gain=2, Average=32 11.0 14.3 — bits
e Gain=4, Average=32 7.9 13.8 — bits
* Gain=8, Average=32 7.3 13.1 — bits
* Gain=16, Average=32 6.8 12.5 — bits
e Gain=32, Average=32 6.8 115 — bits
* Gain=64, Average=32 7.5 10.6 — bits
SINAD |[Signal-to-noise See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
ratio

Typical values assume Vppa =3.0V, Temp=25°C, fapck=6MHz unless otherwise stated.

This current is a PGA module adder, in addition to ADC conversion currents.

Between IN+ and IN-. The PGA draws a DC current from the input terminals. The magnitude of the DC current is a strong
function of input common mode voltage (V) and the PGA gain.

Gain = 2PGAG

After changing the PGA gain setting, a minimum of 2 ADC+PGA conversions should be ignored.

Limit the input signal swing so that the PGA does not saturate during operation. Input signal swing is dependent on the
PGA reference voltage and gain setting.

W~

ook
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Peripheral operating requirements and behaviors

Ldazz

14285

L4428

14375

Las7

DAC1Z Mid Level Code Voltage
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-40 25 35 E5 105 125

Tem perature °C

Figure 17. Offset at half scale vs. temperature

6.6.4 Op-amp electrical specifications

Table 32. Op-amp electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vbp Operating voltage 1.71 — 3.6 \
IsuppLy | Supply current (Ioyt=0mA, CL=0), low-power mode — 92 195 A
IsuppLy | Supply current (Ioyt=0mA, CL=0), high-speed mode — 465 865 A
Vos Input offset voltage — +3 +10 mV
ayos Input offset voltage temperature coefficient — 10 — pVv/C
los Typical input offset current across the following temp — +500 — pA

range (0-50°C)
los Typical input offset current across the following temp — 4 — nA
range (-40—105°C)

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

Table 38. VREF full-range operating behaviors (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Vidritt Temperature drift (Vmax -Vmin across the full — — 80 mV
temperature range)
Ihg Bandgap only current — — 80 A 1
™ Low-power buffer current — — 360 uA 1
Ihp High-power buffer current — — 1 mA 1
AV oap |Load regulation Y 1,2
e current=+1.0mA — 200 —
Tstup Buffer startup time — — 100 us
Vyarit Voltage drift (Vmax -Vmin across the full voltage — 2 — mV 1
range)

—

See the chip's Reference Manual for the appropriate settings of the VREF Status and Control register.
2. Load regulation voltage is the difference between the VREF_OUT voltage with no load vs. voltage with defined load

Table 39. VREF limited-range operating requirements

Symbol Description Min. Max. Unit Notes

Ta Temperature 0 50 °C

Table 40. VREF limited-range operating behaviors

Symbol Description Min. Max. Unit Notes

Vout Voltage reference output with factory trim 1.173 1.225 Vv

6.7 Timers

See General switching specifications.

6.8 Communication interfaces

6.8.1 USB electrical specifications

The USB electricals for the USB On-the-Go module conform to the standards
documented by the Universal Serial Bus Implementers Forum. For the most up-to-date
standards, visit usb.org.

K51 Sub-Family Data Sheet, Rev. 3, 6/2013.
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6.8.2 USB DCD electrical specifications
Table 41. USB DCD electrical specifications

Symbol | Description Min. Typ. Max. Unit
Vpp src | USB_DP source voltage (up to 250 pA) 0.5 — 0.7 \Y
Viae Threshold voltage for logic high 0.8 — 2.0 \
Ipp_ src  |USB_DP source current 7 10 13 A
Ipm_sink | USB_DM sink current 50 100 150 A
Rpm pwn | D- pulldown resistance for data pin contact detect 14.25 — 24.8 kQ
VpaT Rer |Data detect voltage 0.25 0.33 0.4 \%

6.8.3 USB VREG electrical specifications
Table 42. USB VREG electrical specifications

Symbol | Description Min. Typ.! Max. Unit Notes
VREGIN |Input supply voltage 2.7 — 55 Vv
IbDon Quiescent current — Run mode, load current — 120 186 A
equal zero, input supply (VREGIN) > 3.6 V
Ippstoy | Quiescent current — Standby mode, load current — 1.1 10 A
equal zero
IbDoff Quiescent current — Shutdown mode
« VREGIN = 5.0 V and temperature=25 °C - 650 - nA
* Across operating voltage and temperature o o 4 WA
lLoaprun | Maximum load current — Run mode — — 120 mA
lLoaDstoy |Maximum load current — Standby mode — — 1 mA
VReg33out | R€gulator output voltage — Input supply
(VREGIN) > 3.6 V
¢ Run mode 3 33 36 Vv
* Standby mode 2.1 28 36 v
VRegasout | Regulator output voltage — Input supply 2.1 — 3.6 \" 2
(VREGIN) < 3.6 V, pass-through mode
Cout External output capacitor 1.76 2.2 8.16 uF
ESR External output capacitor equivalent series 1 — 100 mQ
resistance
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 I 4.
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Figure 21. DSPI classic SPI timing — slave mode

6.8.6 Inter-Integrated Circuit Interface (12C) timing
Table 47. 12C timing

Characteristic Symbol Standard Mode Fast Mode Unit
Minimum Maximum Minimum Maximum
SCL Clock Frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition. thp; STA 4 — 0.6 — us
After this period, the first clock pulse is
generated.
LOW period of the SCL clock tLow 4.7 — 1.3 — us
HIGH period of the SCL clock tHigH 4 — 0.6 — ys
Set-up time for a repeated START tsy; STA 4.7 — 0.6 — ps
condition
Data hold time for I,C bus devices typ; DAT 0! 3.452 03 0.91 us
Data set-up time tsu; DAT 2504 — 10025 — ns
Rise time of SDA and SCL signals t — 1000 20 +0.1C,° 300 ns
Fall time of SDA and SCL signals t — 300 20 +0.1Cp° 300 ns
Set-up time for STOP condition tsy; STO 4 — 0.6 — ps
Bus free time between STOP and tsur 4.7 — 1.3 — us
START condition
Pulse width of spikes that must be tsp N/A N/A 0 50 ns
suppressed by the input filter

1. The master mode I2C 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.

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

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

Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.

A Fast mode I12C bus device can be used in a Standard mode 12C bus system, but the requirement tsu: 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 tmax + tsu. paT
=1000 + 250 = 1250 ns (according to the Standard mode I2C bus specification) before the SCL line is released.

akrwd
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Table 49. 12S/SAlI master mode timing in Normal Run, Wait and Stop modes (limited voltage
range) (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 — 15 ns
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I12S_RX_FS input setup before 15 — ns
12S_RX_BCLK
S10 12S_RXD/I2S_RX_FS input hold after I2S_RX_BCLK |0 — ns
G Pt D &

esmekeuy [ L LT LT LY L

< 3 4
12S_TX_BCLK/ / AN /4 ‘ S\ /
12S_RX_BCLK (output) < sS4 4 ! .

D : s €&
125_TX_FS/ i / i ” T\
I2S_RX_FS (output) 1 | |

| < <P ! 810 f
12S_TX_FS/ Y P ) L\
[2S_RX_FS (input) ‘ osTh \ ‘ 1
12S_TXD Y DE I >

— P

Figure 24. 12S/SAl timing — master modes

Table 50. 12S/SAl slave mode timing in Normal Run, Wait and Stop modes
(limited voltage range)

Num. Characteristic Min. Max. Unit
Operating voltage 27 3.6 Vv
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 4.5 — 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 I12S_TXD/I2S_TX_FS output valid ns
* Multiple SAI Synchronous mode o 21
¢ All other modes — 15

Table continues on the next page...
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Pinout
121 Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP
BGA
A10 | VLL2 VLL2 VLL2
A9 | VLL1 VLL1 VL1
Bi1 | VCAP2 VCAP2 VCAP2
C11 | VCAPT VCAP1 VCAP1
A8 | PTC4/ LCD_P24 LCD_P24 PTC4/ SPI0_PCSO | UART1_TX FTM0_CH3 CMP1_OUT | LCD_P24
LLWU_P8 LLWU_P8
D7 | PTCS LCD_P25 LCD_P25 PTCS/ SPI0_SCK LPTMRO_ALT2 | 1250_RXD0 CMPO_OUT | LCD_P25
LLWU_P9 LLWU_P9
C7 | PTCO/ LCD_P26/ LCD_P26/ PTCe/ SPI0_SOUT | PDBO_EXTRG | 2S0_RX_BCLK [280_MCLK | LCD_P26
LLWU_P10 CMPO_INO CMPO_INO LLWU_P10
B7 | PTC7 LCD_P27/ LCD_P27/ PTC7 SPI0_SIN USB_SOF_ 1250_RX_FS LCD_P27
CMPO_IN1 CMPO_IN1 out
A7 | PTC8 LCD_P2g/ LCD_P28/ PTC8 [250_MCLK LCD_P28
ADC1_SE4t/ | ADC1_SE4b/
CMPO_IN2 CMPO_IN2
D6 | PTCY LCD_P29/ LCD_P29/ PTCY 1250_RX_BCLK FTM2_FLTO | LCD_P29
ADC1_SESb/ | ADC1_SESH
CMPO_IN3 CMPO_IN3
C6 | PTC10 LCD_P30/ LCD_P30/ PTC10 [2C1_SCL 1250_RX_FS LCD_P30
ADC1_SE6b | ADC1_SE6b
C5 | PTCI1/ LCD_P31/ LCD_P31/ PTC11/ [2C1_SDA [250_RXD1 LCD_P31
LLWU_P11 ADC1_SE7b | ADC1_SE7b | LLWU_P11
B6 | PTCI2 LCD_P32 LCD_P32 PTC12 UART4_RTS_b LCD_P32
A6 | PTC13 LCD_P33 LCD_P33 PTC13 UART4_CTS_b LCD_P33
A5 | PTC14 LCD_P34 LCD_P34 PTC14 UART4_RX LCD_P34
B5 | PTC15 LCD_P35 LCD_P35 PTC15 UART4_TX LCD_P35
D5 | PTC16 LCD_P36 LCD_P36 PTC16 UART3_RX LCD_P36
C4 | PTC17 LCD_P37 LCD_P37 PTC17 UART3_TX LCD_P37
B4 | PTC18 LCD_P38 LCD_P38 PTC18 UART3_RTS_b LCD_P38
A4 | PTC19 LCD_P39 LCD_P39 PTC19 UART3_CTS_b LCD_P39
D4 | PTDO/ LCD_P40 LCD_P40 PTDO/ SPI0O_PCSO | UART2_RTS b LCD_P40
[LWU_P12 LLWU_P12
D3 | PTD1 LCD_P41/ LCD_P41/ PTD1 SPI0_SCK UART2_CTS_b LCD_P4
ADCO_SE5b | ADCO_SE5b
C3 | PTDY LCD_P42 LCD_P42 PTD2/ SPI0_SOUT | UART2_RX LCD_P42
LLWU_P13 LLWU_P13
B3 | PTD3 LCD_P43 LCD_P43 PTD3 SPI0_SIN UART2_TX LCD_P43
A3 | PTD4/ LCD_P44 LCD_P44 PTD4/ SPI0_PCST UARTO_RTS_b | FTM0_CH4 EWM_IN LCD_P44
LLWU_P14 LLWU_P14
A2 | PTD5 LCD_P45/ LCD_P45/ PTD5 SPI0_PCS2 | UART0_CTS_ | FTM0_CH5 EWM_OUT b | LCD_P45
ADCO_SE6b | ADCO_SESb b
UART0_COL_b
B2 | PTDO/ LCD_P4e/ LCD_P4¢/ PTDE/ SPI0_PCS3 | UARTO_RX FTM0_CH6 FTMO_FLTO | LCD_P46
LLWU_P15 ADCO_SE7b | ADCO_SE7b | LLWU_P15
At | PTD7 LCD_P47 LCD_P47 PTD7 CMT_IRO UARTO_TX FTM0_CH7 FTMO_FLTt | LCD_P47
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1 2 3 4 5 6 7 8 9 10 1
PTD4/ PTC4/
PTD7 PTDS |\ wu pra| PTC19 PTC14 PTC13 PTC8 || wups| VU VLL2 VLL3
PTD6/ PTC3/
PTD10 | wu p1s| PTD3 PTC18 PTC15 PTC12 PTC7 | Lowu p7| PTCO PTB16 | VCAP2
PTD2/ PTC11/ PTCS6/
PTD12 PO | wu pia| PTC7 {iwo pie| PTC10 [Liwu pro|  PTC2 PTB19 PTB11 VCAP1
PTDO/ PTCS5/ PTC1/
PTD14 PTD13 PTD1 || wu pr2| PTC16 PTCO | 'wu pe | Lwu ps| PTB'8 PTB10 PTBS
PTE2/ PTE1/
P15 | wo Pt |wo po| PTEO VDD VDD VDD PTB23 PTB17 PTB9 PTB7
USBO_DP | UsBo_DM| PTE6 PTE3 VDDA VSSA vsSs PTB22 PTB21 PTB20 PTB6
v PTBO/
0UT33 | VREGIN vss PTE5 VREFH | VREFL vss PTB3 PTB2 PTBT | L 'wu Ps
ADCO_SE16/
OPO_OUT/
[ADCO_DP1/JADCO_DM1/ cmp1_inz/ TRI_OUT | pTE4/
0P0 DPO | OPO DM | Aocasear | TRIO-DM | TRI_DM | cupa insi| | \wi pa| PTAT PTA3 PTA17 PTA29
OPO_DP1/ ADC1_SE22
OP1 DP1
ADC1_SE16/
ADC1_DP1/ OP1_OUT/
T ADC1_DM1/ cyes Nz PTA4/
OP1_DPO/ [ opy Do | wpeh2 | TRIO_DP | TRI1_DP [ PTAO PTA2 | wu ps| PTATO PTA16 | RESET b
OP1_DM1 OP0_DP2/
QP1 _DP:
DAC1_0UT/ DACO_OUT/
PGAO_DP/|PGAO_DM/ [ 1510 oury| SMPO-IN/| cmP1_iNa/
ADCO_DP0O/JADCO_DMO, - CMP2INS/ | A\pco_SE23/|  VBAT PTA5 PTA12 PTA14 VSS PTA19
— — OP1_DM2 | ADC1_SE23/ OPO_DP4/
ADC1_DP3|ADC1_DM3 OP0_DPS5/ !
OP1 DP5 OP1_DP4
PaA1_Dp/ | PGAT_DW [REE CUT RTC PTA13/
ADC1_DPOADC1_DMofCMP1INS/I yra 35 | ExTAL32 [ VSS = PTA15 VDD PTA18
'ADGG DP3|ADCO_DM3|CMPO_INS/ \WAKEUP_B| LLWU_P4
- — " |aDC1_SE14
1 2 3 4 5 6 7 8 9 10 11

Figure 30. K51 121 MAPBGA Pinout Diagram

9 Revision history

The following table provides a revision history for this document.

Table 57. Revision history

Revision history

Rev. No. Date Substantial Changes
1 6/2012 Initial public revision
2 12/2012 Replaced TBDs throughout.

Table continues on the next page...
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