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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

Active

ARM® Cortex®-M4

32-Bit Single-Core

50MHz

12C, IrDA, SPI, UART/USART
DMA, I2S, LVD, POR, PWM, WDT
44

128KB (128K x 8)

FLASH

16K x 8

1.71V ~ 3.6V

A/D 19x16b

Internal

-40°C ~ 105°C (TA)
Surface Mount

64-LFBGA

64-MAPBGA (5x5)
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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=1MB

FFF Program flash memory size

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

R Silicon revision

T Temperature range (°C) e V=-40to0 105
e C=-40t085
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)

MB = 81 MAPBGA (8 mm x 8 mm)

LL =100 LQFP (14 mm x 14 mm)

ML = 104 MAPBGA (8 mm x 8 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

CcC Maximum CPU frequency (MHz)

N Packaging type R = Tape and reel

e (Blank) = Trays

2.4 Example
This is an example part number:

MKI10DN128VLHS

3 Terminology and guidelines
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Terminology and guidelines

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.4 Definition: Rating

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 -0.3 1.2 \%
voltage

3.5 Result of exceeding a rating

40

€ 30
Q
k=
g /
£ 20 The likelihood of permanent chip failure increases rapidly as
ﬁ soon as a characteristic begins to exceed one of its operating ratings.
g 10 J

0

; Operating rating

Measured characteristic
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General
Symbol Description Min. Max. Unit
Ibp Digital supply current — 155 mA
Vbio Digital input voltage (except RESET, EXTAL, and XTAL) -0.3 Vpp + 0.3
Vaio Analog?, RESET, EXTAL, and XTAL input voltage -0.3 Vbp + 0.3 v
Ip Maximum current single pin limit (applies to all port pins) —25 25 mA
Vbpa Analog supply voltage Vpp—0.3 Vpp + 0.3 V
Vgat RTC battery supply voltage -0.3 3.8 \

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 T High
Input Signal Midp oint1

Vi

Fall Time —ae |l-— —m 4— Rise Time

The midpoint is V) + (My — V2.

Figure 1. Input signal measurement reference

All digital I/O switching characteristics assume:
1. output pins
* have C; =30pF loads,
* are configured for fast slew rate (PORTx_PCRn[SRE]=0), and
* are configured for high drive strength (PORTx_PCRn[DSE]=1)
2. input pins
* have their passive filter disabled (PORTx_PCRn[PFE]=0)

5.2 Nonswitching electrical specifications
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General
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 — 300 us 1

reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.

* VLLSO > RUN - 130 HS
e VLLS1 — RUN - 130 HS
« VLLS2 > RUN - 70 us
« VLLS3 > RUN - 70 us
+ LLS > RUN - 6 Hs
« VLPS - RUN - 52 us
« STOP > RUN - 52 us

1. Normal boot (FTFL_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
Ipb_run | Run mode current — all peripheral clocks 2
disabled, code executing from flash - 13.7 15.1 mA
© @18V — 13.9 15.3 mA
e @3.0V
Ipb_run | Run mode current — all peripheral clocks 3,4
enabled, code executing from flash - 16.1 18.2 mA
s @1.8V
© @3 — 16.3 17.7 mA
© @25°C — 16.7 18.4 mA
* @ 125°C
Ioo_warr | Wait mode high frequency current at 3.0 V —all — 7.5 8.4 mA 2
peripheral clocks disabled
Ipp_warr | Wait mode reduced frequency current at 3.0 V — 5.6 6.4 mA 5
— all peripheral clocks disabled

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 — 867 — A 6
peripheral clocks disabled
Ipp_vipr | Very-low-power run mode current at 3.0 V — all — 1.1 — mA 7
peripheral clocks enabled
Ipp_vipw | Very-low-power wait mode current at 3.0 V — 509 — HA 8
Ipop_stop | Stop mode current at 3.0 V
e @ —40to25°C — 310 426 pA
e @70°C — 384 458 pA
e @ 105°C — 629 1100 pA
Ipp_vips | Very-low-power stop mode current at 3.0 V
* @ —40to 25°C — 3.5 22.6 pA
e @70°C — 20.7 52.9 pA
e @ 105°C — 85 220 pA
Ipb_LLs | Low leakage stop mode current at 3.0 V
e @ -40to 25°C — 21 3.7 pA
e @70°C — 7.7 43.1 pA
e @ 105°C — 32.2 68 pA
Ipp_viiss | Very low-leakage stop mode 3 current at 3.0 V
e @ -40to 25°C — 1.5 2.9 pA
e @70°C — 4.8 22.5 pA
e @ 105°C — 20 37.8 pA
Ipp_viLse | Very low-leakage stop mode 2 current at 3.0 V
e @ —40to 25°C — 1.4 2.8 pA
+ @70°C — 4.1 19.2 pA
e @ 105°C — 17.3 32.4 pA
Ipp_viist | Very low-leakage stop mode 1 current at 3.0 V
e @ —-40to25°C — 0.678 1.3 pA
e @70°C — 2.8 13.6 pA
e @ 105°C — 13.6 24.5 pA
Ipp_viiso | Very low-leakage stop mode O current at 3.0 V
with POR detect circuit enabled
. @ —40 10 25°C — 0.367 1.0 pA
. @70°C — 24 13.3 pA
. @ 105°C — 13.2 241 pA
Table continues on the next page...
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General

Very Low Power Run (VLPR) Current vs Core Frequency

Temp (C)=25,VDD=3.6V,CACHE=ENABLE,Code Residence=Flash
1.20E-03

1.00E-03

800.00E-06 /

All Peripheral Clk Gates

== ALLOFF
== ALLON
o=

600.00E-06

400.00E-06

Current Consumption on VDD {A)

200.00E-06

000.00E+00

112 111 '1-2-4 114 112 '1-2-4 114 Clk Ratio
Core-Bus-Flash

1 2 4 Core Freq (Mhz)

Figure 3. VLPR mode supply current vs. core frequency

5.2.6 EMC radiated emissions operating behaviors
Table 7. EMC radiated emissions operating behaviors for 64LQFP

Symbol | Description Frequency Typ. Unit Notes
band (MHz)
VRE1 Radiated emissions voltage, band 1 0.15-50 19 dBuV 1,2
VRes Radiated emissions voltage, band 2 50-150 21 dBuV
VRe3 Radiated emissions voltage, band 3 150-500 19 dBpVv
VREes Radiated emissions voltage, band 4 500-1000 11 dBuVv
Vge ec | IEC level 0.15-1000 L — 2,3

1. 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
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Peripheral operating requirements and behaviors

Table 14. Oscillator DC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Ibbosc | Supply current — high gain mode (HGO=1) 1
e 32 kHz — 25 — pHA
* 4 MHz — 400 — A
* 8 MHz (RANGE=01) — 500 — pA
* 16 MHz — 25 — mA
e 24 MHz — — mA
* 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
Vop Peak-to-peak amplitude of oscillation (oscillator — 0.6 — \"
mode) — low-frequency, low-power mode
(HGO=0)
Peak-to-peak amplitude of oscillation (oscillator — Vop — \'%
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)
1. Vpp=3.3 V, Temperature =25 °C
2. See crystal or resonator manufacturer's recommendation
3. C4,Cy can be provided by using either the integrated capacitors or by using external components.
4. When low power mode is selected, R is integrated and must not be attached externally.
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Peripheral operating requirements and behaviors

6.4.1.2 Flash timing specifications — commands
Table 19. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1bik32k ¢ 32 KB data flash — — 0.5 ms
trd1blk128K * 128 KB program flash — — 1.7 ms
ta1secik | Read 1s Section execution time (flash sector) — — 60 us 1
togmenk | Program Check execution time — — 45 us 1
trdrsre Read Resource execution time — — 30 us 1
thgma Program Longword execution time — 65 145 us
Erase Flash Block execution time 2
tersbikazk ¢ 32 KB data flash — 55 465 ms
tersbiki28k » 128 KB program flash — 61 495 ms
tersser Erase Flash Sector execution time — 14 114 ms 2
Program Section execution time
togmsecs12 e 512 B flash — 4.7 — ms
togmsectk * 1 KB flash — 9.3 — ms
trg1al Read 1s All Blocks execution time — — 1.8 ms
trdonce Read Once execution time — — 25 us 1
tpgmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 115 1000 ms 2
tutykey Verify Backdoor Access Key execution time — — 30 ps 1
Program Partition for EEPROM execution time
tpgmpartazk e 32 KB FlexNVM — 70 — ms
Set FlexRAM Function execution time:
tsetramft * Control Code OxFF — 50 — ps
tsetramsk ¢ 8 KB EEPROM backup — 0.3 0.5 ms
teetramazk ¢ 32 KB EEPROM backup — 0.7 1.0 ms
Byte-write to FlexRAM for EEPROM operation
teewrsbers | Byte-write to erased FlexRAM location execution — 175 260 us 3
time
Byte-write to FlexRAM execution time:
teewr8bsk e 8 KB EEPROM backup — 340 1700 ys
teewrBb16Kk * 16 KB EEPROM backup — 385 1800 us
toewrabazk ¢ 32 KB EEPROM backup — 475 2000 us

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

Table 19. Flash command timing specifications (continued)

Symbol |Description | Min. | Typ. | Max. | Unit | Notes
Word-write to FlexRAM for EEPROM operation

teewrigpers | Word-write to erased FlexRAM location — 175 260 ys
execution time

Word-write to FlexRAM execution time:

teewr16bsk * 8 KB EEPROM backup — 340 1700 us
teewriopisk | © 16 KB EEPROM backup — 385 1800 ps
teowr6632K * 32 KB EEPROM backup — 475 2000 us

Longword-write to FlexRAM for EEPROM operation

teewraobers | LONgword-write to erased FlexRAM location — 360 540 us
execution time

Longword-write to FlexRAM execution time:

teewraobsk e 8 KB EEPROM backup — 545 1950 us
teewraobiek * 16 KB EEPROM backup — 630 2050 ys
teewr32b3ok ¢ 32 KB EEPROM backup — 810 2950 us

1. Assumes 25MHz flash clock frequency.
2. Maximum times for erase parameters based on expectations at cycling end-of-life.
3. For byte-writes to an erased FlexRAM location, the aligned word containing the byte must be erased.

6.4.1.3 Flash high voltage current behaviors
Table 20. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ibb_PeMm Average current adder during high voltage — 25 6.0 mA
flash programming operation

Ibb_ERs Average current adder during high voltage — 1.5 4.0 mA
flash erase operation

6.4.1.4 Reliability specifications
Table 21. NVM reliability specifications

Symbol | Description Min. Typ.1 Max. Unit Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years
tvmretp1k | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyep | Cycling endurance 10K 50 K — cycles 2
Data Flash
thwmretdiok | Data retention after up to 10 K cycles 5 50 — years

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

* EEPROM — allocated FlexNVM based on DEPART; entered with the Program
Partition command

» EEESIZE — allocated FlexRAM based on DEPART; entered with the Program
Partition command
* Write_efficiency —
* (.25 for 8-bit writes to FlexRAM
* 0.50 for 16-bit or 32-bit writes to FlexRAM
* Nyymeyed — data flash cycling endurance (the following graph assumes 10,000
cycles)

100,000,000 -

10,000,000
=
.
£
2
_E 1,000,000
% 16/32-bit
E s B-hit
£
=
100,000 -
10,000
16 64 256 1,024 4,096
Ratio of EEPROM Backup to FlexRAM
Figure 8. EEPROM backup writes to FlexRAM
6.4.2 EzPort Switching Specifications
Table 22. EzPort switching specifications
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \

Table continues on the next page...
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Table 22. EzPort switching specifications (continued)

Peripheral operating requirements and behaviors

Num Description Min. Max. Unit
EP1 EZP_CK frequency of operation (all commands except — fsys/2 MHz
READ)
EP1a EZP_CK frequency of operation (READ command) — fsys/8 MHz
EP2 EZP_CS negation to next EZP_CS assertion 2 X tgzp ok — ns
EP3 EZP_CS input valid to EZP_CK high (setup) 5 — ns
EP4 EZP_CK high to EZP_CS input invalid (hold) 5 — ns
EP5 EZP_D input valid to EZP_CK high (setup) 2 — ns
EP6 EZP_CK high to EZP_D input invalid (hold) 5 — ns
EP7 EZP_CK low to EZP_Q output valid — 17 ns
EP8 EZP_CK low to EZP_Q output invalid (hold) 0 — ns
EP9 EZP_CS negation to EZP_Q tri-state — 12 ns

EZP_CS \ yas
| R
! " EP§
EZP_Q (output) (
EP5 | EP6
‘>

EZP_D (input)

Figure 9. 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
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Peripheral operating requirements and behaviors

Table 24. 16-bit ADC characteristics (VrRern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions’ Min. Typ.2 Max. Unit Notes
ADC e ADLPC=1, ADHSC=0 1.2 2.4 3.9 MHz tapack = 1/
asynchronous « ADLPC=1, ADHSC=1 3.0 4.0 7.3 MHz fapack

f < clock source

ADAC * ADLPC=0, ADHSC=0 2.4 5.2 6.1 MHz
e 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 LSB4 5
linearity +1.9
e <12 bit modes — +0.2 031005
INL Integral non- * 12 bit modes — +1.0 -2.7 to LSB4 5
linearity +1.9
. -0.7 to
<12 bit modes — +0.5 +05
Ers Full-scale error * 12 bit modes — -4 -5.4 LSB4 Vapin =
¢ <12 bit modes — -1.4 -1.8 Vopa
5
Eq Quantization * 16 bit modes — -1to0 — LSB4
error ¢ <13 bit modes — — +0.5
ENOB Effective number | 16 bit differential mode 6
of bits . Avg=32 12.8 14.5 — bits
e Avg=4 11.9 13.8 — bits
16 bit single-ended mode
e Avg=32
vg=3 12.2 13.9 — bits
* Avg=4 11.4 13.1 — bits
SINAD | Signaito-noise | See ENOB 6.02 x ENOB + 1.76 dB
plus distortion
THD Total harmonic 16 bit differential mode 7

distortion . Avg=32 . _94 . dB
16 bit single-

6 bit single-ended mode . 85 . 4B
e Avg=32

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

Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
15.00

14.70

14,80 |t ——

14.10 \
13.80 |

[11]
S 13m0
w N
13.20 \
12.90
12.60
e Hardware Averaging Dizabled
1270 — Ayeraging of 4 samples
' — Ayeraging of 8 samples
m— Ayeraging of 32 samples
12.00
1 2 3 4 8 B 7 g 9 10 11 12
ADC Clock Frequency (MHz)
Figure 11. 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
14.00
13.75
13.50
13.25
13.00
1275
8
S 1280 \
1]
12.258
12.00
11.75
11.50
11.25 Averaging of 4 Samples
Averaging of 32 Samples
11.00
1 2 3 4 5 B 7 ] 9 10 11 12

ADC Clock Frequency (MHz)

Figure 12. Typical ENOB vs. ADC_CLK for 16-bit single-ended mode
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Peripheral operating requirements and behaviors

6.8.1 DSPI switching specifications (limited voltage range)

The DMA Serial Peripheral Interface (DSPI) provides a synchronous serial bus with
master and slave operations. Many of the transfer attributes are programmable. The tables
below provide DSPI timing characteristics for classic SPI timing modes. Refer to the

DSPI chapter of the Reference Manual for information on the modified transfer formats

used for communicating with slower peripheral devices.

Table 30. Master mode DSPI timing (limited voltage range)

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \'%
Frequency of operation — 25 MHz
DS1 DSPI_SCK output cycle time 2 x tgus — ns
DS2 DSPI_SCK output high/low time (tsck/2) — 2 | (tsck/2) + 2 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 1
2
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus X 2) — — ns 2
2
DS5 DSPI_SCK to DSPI_SOUT valid — 8 ns
DS6 DSPI_SCK to DSPI_SOUT invalid 0 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 14 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns
1. The delay is programmable in SPIx_CTARNn[PSSCK] and SPIx_CTARN[CSSCK].
2. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].
DSPI_PCSn X X
: l DS3 l : :' DS2 'w :‘ DSI ’\‘ DS4 "
DSPI_SCK /—\_/_SS \ / \
1 DS8 | l
(CPOL=0) DST _p —p! !
‘: S " : DS6
DSPI_SOUT X First data X Last data X
Figure 15. DSPI classic SPI timing — master mode
Table 31. Slave mode DSPI timing (limited voltage range)
Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \
Frequency of operation 125 MHz
Table continues on the next page...
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Peripheral operating requirements and behaviors

DSPI_SS \‘ “ /‘

} DS10 v DS9 }

! \' '\ ’—h !
DSPI_SCK -/ \ / SS \ / \ !
(CPOL=0) < DSISV E H DS12 “ DSI1 DSIO gy
DSPI_SOUT >—< | First data X Data ’\l\ X Last data D—

DS13 Y ! DS14 ”

DSPI_SIN >—< First data X Dalagl\ X Last data >7

Figure 18. DSPI classic SPI timing — slave mode

6.8.3 I2C switching specifications

See General switching specifications.

6.8.4 UART switching specifications

See General switching specifications.

6.8.5 [12S/SAIl Switching Specifications

This section provides the AC timing for the 12S/SAI module in master mode (clocks are
driven) and slave mode (clocks are input). All timing is given for noninverted serial clock
polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame sync (TCR4[FSP]
is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync have been
inverted, all the timing remains valid by inverting the bit clock signal (BCLK) and/or the
frame sync (FS) signal shown in the following figures.
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Peripheral operating requirements and behaviors

Table 36. 12S/SAl master mode timing in VLPR, VLPW, and VLPS modes
(full voltage range)

Num. Characteristic Min. Max. Unit
Operating voltage 1.71 3.6 Vv
S1 12S_MCLK cycle time 62.5 — ns
S2 12S_MCLK pulse width high/low 45% 55% MCLK period
S3 12S_TX_BCLK/I2S_RX_BCLK cycle time (output) 250 — ns
S4 12S_TX_BCLK/I2S_RX_BCLK pulse width high/low 45% 55% BCLK period
S5 12S_TX_BCLK/12S_RX_BCLK to 12S_TX_FS/ — 45 ns
12S_RX_FS output valid
S6 12S_TX_BCLK/12S_RX_BCLK to 12S_TX_FS/ 0 — ns
12S_RX_FS output invalid
S7 12S_TX_BCLK to I12S_TXD valid — 45 ns
S8 12S_TX_BCLK to I12S_TXD invalid 0 — ns
S9 12S_RXD/I2S_RX_FS input setup before 45 — ns
12S_RX_BCLK
S10 12S_RXD/I12S_RX_FS input hold after 2S_RX_BCLK |0 — ns
G Pt Py &
12S_MCLK (output)
% S3 >\
125_TX_BCLK/ / N w \ g\ /
125_RX_BCLK (output) -' S4 ) i |
:‘T’\ E 4: se
128_TX_FS/ / ! ) r\
12S_RX_FS (output) ! ! !
| g ! %10 k
12S_TX_FS/ Y PN T\
[2S_RX_FS (input) ‘ oSt h ‘ ‘ 1
25.7XD — XC | -
h IR (| EEESTIR 4

Figure 21. 12S/SAl timing — master modes

Table 37. 12S/SAl slave mode timing in VLPR, VLPW, and VLPS modes (full
voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \
S11 12S_TX_BCLK/12S_RX_BCLK cycle time (input) 250 — ns

Table continues on the next page...
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Pinout

64
MAP
BGA

64
LQFP

Pin Name

Default

ALTO ALTi

ALT2

ALTS

ALT4

ALTS

ALT6

ALT7

EzPort

A2

64

PTD7

DISABLED

PTD7

CMT_IRO

UARTO_TX

FTMO_CH?

FTMO_FLT1

8.2 K10 Pinouts

The below figure shows the pinout diagram for the devices supported by this document.
Many signals may be multiplexed onto a single pin. To determine what signals can be

used on which pin, see the previous section.
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Pinout

8d NMT1/¥OLd

6d NMT1/S01d

0kd NMT1/901d

£01d

80.1d

60.1d

0L01d

Lhd NMTV/LLOLd

2kd NMT1/0aLd
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€hd NMT1/2ald

€dld

yid NMT1/vAld

Sdld

Skd NMT1/9aLld

Lald

HERENE NSRRI NENANINENENINENENEN

(2}
<~

0S

cs

€9

vS

Sg

9S

/S

89

69

09

48| ] vop
47| ] vss
46| ] PTC3LLWU_P?
as| ] pTc2
44| ] prCILLWU_PE
43| ] pTCO
42| ] PBI9
41| ] pTB18
4| ] prBI7
39| | PTBIs
38| | pTB3
37| ] pTB2
36| | PTBH
35| | PTBOLLWU_PS
34| ] RESETb
IS [ ] PTAt9

8¢

e

92

Se

Ve

€e

[44

[ ] stvid

[ ] ssa

[ ] aan

[ ] ra mTVELYLd
[ ] 2rvid

[ ] svid

| ] sd mTIvvLd
[ ] evid

[ ] evid

[ ] +vid

[ ] ovid

[ ] Lvaa

[ ] zevixa

[ ] zewix

[ | ezas ooavien Lo

[ ] SNITOdWO/SNIT LINO/LNO H3HA

pTE0 [ ]+
[

vob [ |3
vss [ |4
pTEts [ |s
pTE17 [ |8
pTE1e [ |7
pTE1e [ |8
1o

[ ]

[ ]
[[]o

voba [ ]13
VREFH [ |14
vRerL [ |15
vssa [ |1e

PTE1/LLWU_PO
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ADCO_DP3
ADCO_DM3
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1 2 3 4 5 6 7 8
PTD4/ PTC11/ PTCé/ PTC5/
A PTEO PTD7 LLWU_P14 PTD1 LLWU_P11 PrCe LLWU_P10| LLWU_P9 A

B LLF\’JLECLO LL\F/’VTU'i% 5| P3 PTC10 PTCO PTC7 PTC2 LLF";&‘; o

c | pDs LL\F/’vTUD_ZF{m LL\F/’vTUEi?'—{m vss VDD LLP\;SL/DB PTB19 LLF\’JS%7 c

b | pret7 | PTE1e | PTAO PTA1 pras | pTB18 | PTB17 | PTCO | D

E | PTEt6 | PTE18 vss VDD pTA2 | PTB16 | PTB2 ptB3 | E

F |abco_pmo|apco_pms| vssa | vopa PTAS PTB1 PTBO | peseT o | F
_ | LLWU_P5 -

PTA4/ PTA13/

G |ADCO_DPO|ADCO_DP3| VREFL VREFH LLWU_P3 | LLwu_P4 VDD PTA19 G
REF_OUT)
H |cMP1_IN5/ ACIS?:F(’)LSIEZ XTAL32 | EXTAL32 VBAT PTA12 VSS PTA18 H
CMPO_IN5 -
1 2 3 4 5 6 7 8

Figure 24. K10 64 MAPBGA Pinout Diagram

9 Revision History

The following table provides a revision history for this document.

Table 39. Revision History

Rev. No. Date Substantial Changes
2 2/2012 Initial public release
3 4/2012 * Replaced TBDs throughout.
¢ Updated "Power mode transition operating behaviors" table.
* Updated "Power consumption operating behaviors" table.

For "Diagram: Typical IDD_RUN operating behavior" section, added "VLPR mode
supply current vs. core frequency" figure.

Updated "EMC radiated emissions operating behaviors" section.

Updated "Thermal operating requirements" section.

Updated "MCG specifications" table.

Updated "VREF full-range operating behaviors" table.

Updated "I12S/SAl Switching Specifications" section.

Updated "TSI electrical specifications" table.

Table continues on the next page...
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