NXP USA Inc. - MK70FX512VMJ]12 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

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"

Active

ARM® Cortex®-M4

32-Bit Single-Core

120MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, SD, SPI, UART/USART, USB, USB OTG
DMA, I2S, LCD, LVD, POR, PWM, WDT
128

512KB (512K x 8)

FLASH

16K x 8

128K x 8

1.71V ~ 3.6V

A/D 71x16b; D/A 2x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

256-LBGA

256-MAPPBGA (17x17)

https://www.e-xfl.com/product-detail/nxp-semiconductors/mk70fx512vmjl2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mk70fx512vmj12-4398733
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

PR 4

8 PINOUL.....iiiiiee s 83 8.3 K70 PINOULS......eeiiiieiiiiceeee e 93
8.1 Pins with active pull control after reset............cccocrrenne. 83 9 ReViSion HiStOry........ccciiiiiiiiiieiieeee e 94
8.2 K70 Signal Multiplexing and Pin Assignments.................. 83

K70 Sub-Family, Rev.6, 09/2015.

4 Freescale Semiconductor, Inc.




g |

Ratings
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
Vusm Electrostatic discharge voltage, human body model -2000 +2000 \Y 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

Symbol Description Min. Max. Unit
Vpp Digital supply voltage1 -0.3 3.8 \
Vbp_INT Core supply voltage -0.3 3.8 \Y,
Vbp_DDR DDR 1/O supply voltage -0.3 3.8 \
Ibp Digital supply current — 300 mA
Ipo_INT Core supply current — 185 mA
Ipb_pbR DDR supply current — 220 mA
Vbio Digital input voltage (except RESET, EXTALO/XTALO, and -0.3 5.5 \%
EXTAL1/XTAL1) 2
Vbpbpr DDR input voltage -0.3 Vbp_ppr + 0.3 \%
Vaio Analog?, RESET, EXTALO/XTALO, and EXTAL1/XTAL1 input -0.3 Vpp + 0.3 \
voltage
Ip Maximum current single pin limit (applies to all digital pins) -25 25 mA
Voba Analog supply voltage Vpp-0.3 Vpp + 0.3 \Y,
Vuseo pp |USBO_DP input voltage -0.3 3.63 \
Vuse1 pp |USB1_DP input voltage -0.3 3.63 \%

Table continues on the next page...
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General
5.2.1 Voltage and current operating requirements
Table 1. Voltage and current operating requirements
Symbol | Description Min. Max. Unit Notes
Vob Supply voltage max [Vpp_ppr, 1.71 V] 3.6 \Y,
Vpp_nt | Core supply voltage 1.71 Vpp \Y
Vpop_por |DDR voltage — memory 1/O buffers
e DDR1 2.3 2.7 \Y
e DDR2/LPDDR1 1.71 1.9 \Y
Veer ppr | Input reference voltage (DDR1/DDR2/ 0.49 x Vpp ppr Vbp_DDR \ 1
LPDDR1)
Vppa Analog supply voltage 1.71 3.6 \
Vpp — Vppa | Vpp-to-Vppa differential voltage -0.1 0.1 \
Vgs — Vssa |Vss-to-Vssa differential voltage -0.1 0.1 \
VgaT RTC battery supply voltage 1.71 3.6 \Y,
Viy Input high voltage (digital pins except
Tamper pins and DDR pins) 0.7 x Vop . Vv
e 27V<Vpp=<36V 0.75 x Vpp - Vv
e 17V<sVpp=s27V
Vi Input low voltage (digital pins except Tamper
pins and DDR pins) . 0.35 x Vop Vv
* 27V<=sVpp=36V . 0.3 x Vpp v
e 1.7V<sVpp<27V
Vin_pbr |Input high voltage (DDR pins) Ve oor + 0.15 . Vv
: ng; VRer por + 0.125 — Vv
e LPDDR1 0.7 x Vpp_ppR — \Y
ViLppr |Input low voltage (DDR pins) . Vrer oor - 0.15 Vv
: ng; — Vier ppr—0.125| V
e LPDDR1 — 0.3 x Vpp_ppR \Y
Vhys Input hysteresis (digital pins except Tamper 0.06 x Vpp — \Y
pins and DDR pins)
licoio Digital pin (except Tamper pins) negative DC 2
injection current — single pin -5 — mA
e V| < Vgs-0.3V
licaio Analog®, EXTALO/XTALO, and EXTAL1/ 4
XTAL1 pin DC injection current — single pin mA
* V|n < Vgs-0.3V (Negative current
injection) -5 —
e V\y> Vpp+0.3V (Positive current — +5
injection)

Table continues on the next page...
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Table 1. Voltage and current operating requirements (continued)
Symbol | Description Min. Max. Unit Notes
liccont Contiguous pin DC injection current —
regional limit, includes sum of negative
injection currents or sum of positive injection 25 -
currents of 16 contiguous pins mA
. L — +25
* Negative current injection
¢ Positive current injection
Vobppu Open drain pullup voltage level Vpp Vpp \ 5
VRam Vbp (Vbp_nT) Voltage required to retain RAM 1.2 — \
Vgrevear | VBeat Voltage required to retain the VBAT VPOR_VBAT — \Y
register file

For DDR1/DDR2, connect Vger ppr to the same reference voltage used for the memory. For LPDDR1, connect Vger ppr
to the Vpp _ppr Vvoltage.

All 5V tolerant digital I/0 pins are internally clamped to Vgg through an ESD protection diode. There is no diode
connection to Vpp. If V| is less than Vp o min, @ current limiting resistor is required. If V| greater than Vpio min
(=VSS-0.3V) is observed, then there is no need to provide current limiting resistors at the pads. The negative DC injection
current limiting resistor is calculated as R=(Vpio_min-Vin)/Ilicoiol-

Analog pins are defined as pins that do not have an associated general purpose I/O port function. Additionally, EXTAL and
XTAL are analog pins.

All analog pins are internally clamped to Vgg and Vpp through ESD protection diodes. If Vy is less than Vaio_min OF greater
than Va0 max, @ current limiting resistor is required. The negative DC injection current limiting resistor is calculated as
R=(Vaio_min-ViN)/licaiol- The positive injection current limiting resistor is calculated as R=(Vn-Vaio_max)/!licaiol- Select the
larger of these two calculated resistances if the pin is exposed to positive and negative injection currents.

Open drain outputs must be pulled to VDD.

5.2.2 LVD and POR operating requirements

Table 2. LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
Vpor Falling VDD POR detect voltage 0.8 1.1 1.5 \
VLvDH Falling low-voltage detect threshold — high 2.48 2.56 2.64 \'%

range (LVDV=01)
Viywin Low-voltage warning thresholds — high range 262 270 278 Y 1
Vivwan ¢ Level 1 falling (LVWV=00) 270 .80 .88 Y
Vivwan * Level 2 falling (LVWV=01) 280 290 298 Vv
Vi ywan * Level 3 falling (LVWV=10) 2.9 3.00 3.08 Y

¢ Level 4 falling (LVWV=11)

Vuysy | Low-voltage inhibit reset/recover hysteresis — — +80 — mV

high range
VivbL Falling low-voltage detect threshold — low range 1.54 1.60 1.66 Vv

(LVDV=00)
VivwiL Low-voltage warning thresholds — low range 174 1.80 1.86 Y 1
VivwaL * Level 1 falling (LVWV=00) 1.84 1.90 1.96 Vv

Table continues on the next page...
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General
Table 4. Voltage and current operating behaviors (continued)
Symbol | Description Min. Typ. Max. Unit Notes
loL_tamper | Output low current total for Tamper pins — — 100 mA
lINA Input leakage current, analog pins and digital 1,2
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
o EXTAL32, XTAL32 - 0.075 10 HA
linD Input leakage current, digital pins 2,3
* Ves=ViN=ViL
* All digital pins — 0.002 0.5 A
* Vin=Vpp
« Al digital pins except PTD7 - 0.002 05 WA
. PTD7 — 0.004 1 pA
linD Input leakage current, digital pins 2,34
* ViL<ViN<Vpp
* Vpp=36V — 18 26 HA
e Vpp=3.0V — 12 19 pHA
b VDD =25V — 8 13 IJA
L4 VDD =17V _— 3 6 lJA
linD Input leakage current, digital pins 2,3
d VDD < VIN <55V — 1 50 IJA
ZiND Input impedance examples, digital pins 25
hd VDD =36V —_— —_— 48 kQ
d VDD =30V — — 55 kQ
o VDD =25V — — 57 kQ
hd VDD =17V —_— —_— 85 kQ
In_ppr | Input leakage current (per DDR pin) for full — — 1 A
temperature range
n_por | Input leakage current (per DDR pin) at 25°C — — 0.025 A
IIN_Tamper |INput leakage current (per Tamper pin) for full — — 1 MA
temperature range
IIN_Tamper |INput leakage current (per Tamper pin) at 25°C — — 0.025 A
Rpu Internal pullup resistors (except Tamper pins) 20 — 50 kQ
Rpp Internal pulldown resistors (except Tamper pins) 20 — 50 kQ
Root On-die termination (ODT) resistance for DDR2 60 . 9 Q
* Rt - 75 Q
120 — 180 Q
* Rzt - 150 Q
K70 Sub-Family, Rev.6, 09/2015.
Freescale Semiconductor, Inc. 15
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Internal pull-up/pull-down resistors disabled.
Characterized, not tested in production.

arwbd=

Analog pins are defined as pins that do not have an associated general purpose 1/O port function.
Digital pins have an associated GPIO port function and have 5V tolerant inputs, except EXTAL and XTAL.

Examples calculated using V,_ relation, Vpp, and max liyp: Zinp=V /linp- This is the impedance needed to pull a high

signal to a level below V,_due to leakage when V)< V|y < Vpp. These examples assume signal source low = 0 V. See

Figure 2.
Measured at Vpp supply voltage = Vpp min and Vinput = Vgg
7. Measured at Vpp supply voltage = Vpp min and Vinput = Vpp

o

IIND

NN—e

Digital

Z

TND

Source

Figure 2. 5 V Tolerant Input IIND Parameter

Input

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 = 100 MHz
* Bus clock = 50 MHz

FlexBus clock = 50 MHz

Flash clock = 25 MHz

MCG mode: FEI

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 1
reaches 1.71 V to execution of the first instruction
across the operating temperature range of the chip.
— 300 Hs
* Vpp slew rate > 5.7 kV/s
* Vpp slew rate < 5.7 kV/s o 1.7V/ (Voo
slew rate)
« VLLS1 > RUN - 160 WS
« VLLS2 > RUN - 14 WS

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

4.
5.

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.

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

6.3.3 32 kHz oscillator electrical characteristics

6.3.3.1 32 kHz oscillator DC electrical specifications

Table 18. 32kHz oscillator DC electrical specifications

Symbol Description Min. Typ. Max. Unit
Vgar Supply voltage 1.71 — 3.6 Vv
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 XTALS32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

6.3.3.2 32 kHz oscillator frequency specifications

Table 19. 32 kHz oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit Notes
fosc o |Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 1000 — ms 1
Vec_extais2 | Externally provided input clock amplitude 700 — VeaT mV 2,3

—_

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

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.

The parameter specified is a peak-to-peak value and V,y and V,_specifications do not apply. The voltage of the applied
clock must be within the range of Vgg to Vgar.

6.4 Memories and memory interfaces

6.4.1 Flash (FTFE) electrical specifications

This section describes the electrical characteristics of the FTFE module.

K70 Sub-Family, Rev.6, 09/2015.
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Peripheral operating requirements and behaviors

6.4.1.1

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

Flash timing specifications — program and erase

Table 20. NVM program/erase timing specifications

Symbol | Description Min. Typ. Max. Unit Notes
thvpgms | Program Phrase high-voltage time — 7.5 18 ps
thversser | Erase Flash Sector high-voltage time — 13 113 ms 1
thversbiki2sk | Erase Flash Block high-voltage time for 128 KB — 104 1808 ms 1
thversbikesek | Erase Flash Block high-voltage time for 256 KB — 208 3616 ms 1
1. Maximum time based on expectations at cycling end-of-life.
6.4.1.2 Flash timing specifications — commands
Table 21. Flash command timing specifications
Symbol | Description Min. Typ. Max. Unit Notes
Read 1s Block execution time
trd1bik128k ¢ 128 KB data flash — — 0.5 ms
trd1blko56kK e 256 KB program flash — — 1.0 ms
256 KB data flash
tra1secak | R€ad 1s Section execution time (4 KB flash) — — 100 us 1
togmenk | Program Check execution time — — 80 us 1
trdrsre Read Resource execution time — — 40 us 1
togms Program Phrase execution time — 70 150 us
Erase Flash Block execution time 2
tersbik128k ¢ 128 KB data flash — 110 925 ms
tersblka56k e 256 KB program flash — 220 1850 ms
256 KB data flash
tersser Erase Flash Sector execution time — 15 115 ms 2
togmsecak | Program Section execution time (4KB flash) — 20 — ms
Read 1s All Blocks execution time
tratalix * FlexNVM devices — — 3.4 ms
trd1alin ¢ Program flash only devices — — 3.4 ms
trdonce Read Once execution time — — 30 us 1
tpgmonce | Program Once execution time — 70 — us
tersall Erase All Blocks execution time — 650 5600 ms 2
tutykey Verify Backdoor Access Key execution time — — 30 us 1
Swap Control execution time

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

6.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexNVM partition code is not set to full data flash, the EEPROM data set size
can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexXNVM partition code are used by the
FTFE to obtain an effective endurance increase for the EEPROM data. The built-in
EEPROM record management system raises the number of program/erase cycles that can
be attained prior to device wear-out by cycling the EEPROM data through a larger
EEPROM NVM storage space.

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 N ymeycee

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
* EEESPLIT — FlexRAM split factor for subsystem; 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
* Npymeycee — EEPROM-backup cycling endurance

K70 Sub-Family, Rev.6, 09/2015.
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renpheral operating requirements and behaviors

EZP_CS \ / \
| E <P epro
EP7 :‘74" H EP8
EZP_Q (output) ‘ 4 \

Figure 12. EzPort Timing Diagram

6.4.3 NFC specifications

The NAND flash controller (NFC) implements the interface to standard NAND flash
memory devices. This section describes the timing parameters of the NFC.

In the following table:

* Ty is the flash clock high time and
* Ty is flash clock low time,

which are defined as:

T input clock

Tape = Tl + Ty = —mputolock
NFC = LT TH T TSCALER

The SCALER value is derived from the fractional divider specified in the SIM's
CLKDIV4 register:

SIM_CLKDIV4[NFCFRAC] + 1

SCALER = SIM_CLKDIV4[NFCDIV] + 1

In case the reciprocal of SCALER is an integer, the duty cycle of NFC clock is 50%,
means Ty = TL. In case the reciprocal of SCALER is not an integer:

T
TL = (1 + SCALER/2) x —~C

K70 Sub-Family, Rev.6, 09/2015.

40 Freescale Semiconductor, Inc.




g |

renpheral operating requirements and behaviors

oasiny | \ / \

Arty DON) / \
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Figure 20. DDR read timing, DQ vs. DQS

6.4.5 Flexbus switching specifications

All processor bus timings are synchronous; input setup/hold and output delay are given in
respect to the rising edge of a reference clock, FB_CLK. The FB_CLK frequency may be
the same as the internal system bus frequency or an integer divider of that frequency.

The following timing numbers indicate when data is latched or driven onto the external
bus, relative to the Flexbus output clock (FB_CLK). All other timing relationships can be
derived from these values.

Table 27. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \'%
Frequency of operation — FB_CLK MHz
FB1 Clock period 20 — ns
FB2 Address, data, and control output valid — 115 ns 1
FB3 Address, data, and control output hold 0.5 — ns 1
FB4 Data and FB_TA input setup 8.5 — ns 2
FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.
2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 28. Flexbus full voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \'%
Frequency of operation — FB_CLK MHz
FB1 Clock period 1/FB_CLK — ns
FB2 Address, data, and control output valid — 13.5 ns 1
FB3 Address, data, and control output hold 0 — ns 1

Table continues on the next page...
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Figure 22. FlexBus write timing diagram

6.5 Security and integrity modules

6.5.1 Drylce Tamper Electrical Specifications

Information about security-related modules is not included in this document and is
available only after a nondisclosure agreement (NDA) has been signed. To request an
NDA, please contact your local Freescale sales representative.
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renpheral operating requirements and behaviors

Table 29. 16-bit ADC operating conditions (continued)

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
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 Ras/Cas
time constant should be keptto < 1 ns.

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

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

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Tpas |~ > SIMPLIFIED
Zas | leakage | | CHANNEL SELECT
< - | due to | CIRCUIT ADC SAR
| input | - — = = - —
Ras | I protection | | | RADIN | ENGINE
AA——8 AMA—— 0
| + I T | | O—:—(
| Vaoin | | | |
s | | | |
Vas Cas : | | : | |
| ! T !
= = | = I = = | | |
<= b === N | RADIN '
|E f o—e
|
INPUT PIN I |
| RADIN
|E T o—e
INPUT PIN | '
| RADIN |
|X} ] o—e
INPUTPN T T T = -4 cron

Figure 23. ADC input impedance equivalency diagram

6.6.1.2 16-bit ADC electrical characteristics

K70 Sub-Family, Rev.6, 09/2015.
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Peripheral operating requirements and behaviors

Table 33. Comparator and 6-bit DAC electrical specifications (continued)

Symbol | Description Min. Typ. Max. Unit
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSBS
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

1. Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp—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_MUXCRI[PSEL], and
CMP_MUXCR[MSEL]) and the comparator output settling to a stable level.

3. 1LSB = Vieference/64

0.08

0.07 xﬁ\ /()(—-x

0.06 \ /
— HYSTCTR
S 0.05 Setting
R
GL) —=—00
g 004 —=-01
2 10
I
o =11
= 003 "Hﬁ\x—x—x—x—)&x_)M@(
O ﬁ

0.02

0.01

0

0.1 0.4 0.7 1

Figure 26. Typical hysteresis vs. Vin level (VDD = 3.3 V, PMODE = 0)

1.3 1.6 1.9 2.2
Vin level (V)
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Peripheral operating requirements and behaviors

Table 47. Master mode DSPI timing (full voltage range) (continued)

Num Description Min. Max. Unit Notes
DS2 DSPI_SCK output high/low time (tsck/2) - 4 | (tsckz) + 4 ns
DS3 DSPI_PCSn valid to DSPI_SCK delay (tgus x 2) — — ns 2
4
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus x 2) — — ns 3
4
DS5 DSPI_SCK to DSPI_SOUT valid — 10 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -4.5 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 20.5 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

range the maximum frequency of operation is reduced.

The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage

2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].
3. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].
DSPI_PCSn X X
€5 '; fW’: f—m—*wﬁ
, DS8 | |
(CPOL=0) DST _p ¢— ! !
‘—’: pss i DS6
DSPI_SOUT X First data ><3' Data X Last data X

Figure 35. DSPI classic SPI timing — master mode

Table 48. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \Y,
Frequency of operation — 7.5 MHz

DS9 DSPI_SCK input cycle time 8 X tgys — ns

DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckr) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 20 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 — ns

DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 19 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns
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Peripheral operating requirements and behaviors
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Figure 42. 12S/SAIl timing — slave modes

6.8.12.3 VLPR, VLPW, and VLPS mode performance over the full
operating voltage range

This section provides the operating performance over the full operating voltage for the
device in VLPR, VLPW, and VLPS modes.

Table 56. 12S/SAlI master mode timing in VLPR, VLPW, and VLPS modes
(full voltage range)

Num. Characteristic Min. Max. Unit

Operating voltage 1.71 3.6 \"

S1 12S_MCLK cycle time 62.5 — ns

S2 I12S_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/I2S_RX_BCLK to 12S_TX_FS/ — 45 ns
12S_RX_FS output valid

S6 12S_TX_BCLK/I2S_RX_BCLK to I12S_TX_FS/ 0 — ns
12S_RX_FS output invalid

S7 12S_TX_BCLK to I125_TXD valid — 45 ns

S8 12S_TX_BCLK to I12S_TXD invalid -1.6 — 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
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NOTE
* Ts is the GLCD_LSCLK period. GLCD_VSYNC,
GLCD_HSYNC, and GLCD_OE can be programmed as
active high or active low. In the preceding figure, all 3
signals are active low. GLCD_LSCLK can be programmed
to be deactivated during the GLCD_VSYNC pulse or the
GLCD_OE deasserted period. In the preceding figure,
GLCD_LSCLK is always active.
* XMAX is defined in number of pixels in one line.
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Figure 47. Non-TFT Mode Panel Timing
Table 61. Non-TFT Mode Panel Timing

Num Description Min. Max. Unit
T GLCD_HSYNC to GLCD_VSYNC delay 2 HWAIT2 + 2 Tpix
T2 GLCD_HSYNC pulse width 1 HWIDTH + 1 Tpix
T3 GLCD_VSYNC to GLCD_LSCLK — 0<T3=<Ts —
T4 GLCD_LSCLK to GLCD_HSYNC 1 HWAIT1 + 1 Tpix

NOTE

Ts is the GLCD_LSCLK period while Tpix is the pixel clock
period. GLCD_VSYNC, GLCD_HSYNC, and GLCD_LSCLK
can be programmed as active high or active low. In the
preceding figure, all these 3 signals are active high. When it is
in CSTN mode or monochrome mode with bus width =1, T3 =
Tpix = Ts. When it is in monochrome mode with bus width = 2,
4 and 8, T3 =1, 2 and 4 Tpix respectively.
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Pinout
256 |  Pin Name Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT? EzPort
MAP
BGA
K16 | PTF5 ADC2_SE5b | ADC2_SE5b | PTF5 FTM3_CH5 [251_TX_FS GLCD_D1
J16 | PTF6 ADC2_SE6b | ADC2_SE6b | PTF6 FTM3_CH6 [251_TX_ GLCD_D?
BCLK
H15 | PTB19 TSI0_CH12 | TSI0_CH12 | PTB19 CANO_RX FTM2_CH1 [250_TX_FS | FB_OE_b FTM2_QD_
PHB
G13 | PTB20 ADC2_SE4a | ADC2_SE4a | PTB20 SPI2_PCS0 FB_AD31/ CMP0_OUT
NFC_DATA15
G14 | PTB21 ADC2_SE5a | ADC2_SE5a | PTB21 SPI2_SCK FB_AD3(/ CMP1_OUT
NFG_DATA14
G15 | PTB22 DISABLED PTB22 SPi2_SOUT FB_AD2Y/ CMP2_0UT
NFC_DATA13
H16 | PTB23 DISABLED PTB23 SPI2_SIN SPI0_PCS5 FB_AD28/ CMP3_0OUT
NFC_DATA12
G16 | PTCO ADCO_SE14/ | ADCO_SE14/ | PTCO SPI0_PCS4 | PDB0O_EXTRG FB_AD14/ [250_TXD1
TSI0_CH13 | TSI0_CH13 NFC_DATAN
F13 | PTC1/ ADCO_SE15/ | ADCO_SE15/ | PTC1/ SPI0_PCS3 | UART1_RTS_ | FTMO_CHO | FB_AD1%/ [250_TXDO
LLWU_P6 TSI0_CH14 | TSIO_CH14 | LLWU_P6 b NFC_DATA10
F14 | PTC2 ADCO_SE4b/ | ADCO_SE4b/ | PTC2 SPI0_PCS2 | UART1_CTS_ | FTM0_CH1 FB_AD12/ [250_TX_FS
CMP1_INO/ | CMP1_INO/ b NFC_DATA9
TSI0_CH15 | TSI0_CH15
E13 | PTCY CMP1_IN1 CMP1_IN1 PTCY/ SPI0_PCS1 | UART1_RX | FTMO_CH2 | CLKOUT 1280_TX_
LLWU_P7 LLWU_P7 BCLK
Fi5 | PTF7 ADC2_SE7b | ADC2_SE7b | PTF7 FTM3_CH7 | UART3_RX | 12S1_TXD1 GLCD_D3
L9 | VSS VSS VSS
K10 | VDD VDD VDD
Fi6 | PTF8 DISABLED PTF8 FTM3_FLTO | UART3_TX | I251_MCLK GLCD_D4
E14 | PTC4/ DISABLED PTC4/ SPI0_PCSO | UARTI_TX | FTMO_CH3 | FB_AD11/ CMP1_OUT | I281_TX_
LLWU_P8 LLWU_P8 NFC_DATA8 BCLK
E15 | PTCH DISABLED PTCS/ SPI0_SCK LPTMRO_ [250_RXD0 | FB_AD10/ CMPO_OUT | 1281_TX_FS
LLWU_P9 LLWU_P9 ALT2 NFC_DATA7
Fi2 | PTC6/ CMPO_INO CMPO_INO PTC6/ SPI0_SOUT | PDBO_EXTRG | 250_RX_ FB_ADY [250_MCLK
LLWU_P10 LLWU_P10 BCLK NFC_DATA6
G12 | PTC7 CMPO_IN1 CMPO_IN1 PTC7 SPI0_SIN USB_SOF_ | 12S0_RX_FS | FB_AD8/
outT NFC_DATA5
H12 | PTC8 ADC1_SE4b/ | ADC1_SE4b/ | PTC8 FTM3_CH4 | 12S0_MCLK | FB_AD7/
CMPO_IN2 CMPO_IN2 NFC_DATA4
Fi1 | PTCY ADC1_SE5b/ | ADC1_SESb/ | PTCY FTM3_CH5 | 12S0_RX_ FB_AD6/ FTM2_FLTO
CMPO_IN3 CMPO_IN3 BCLK NFC_DATA3
G11 | PTC10 ADC1_SE6b | ADC1_SE6b | PTC10 12C1_SCL FTM3_CH6 | 12S0_RX_FS | FB_ADS/ [251_MCLK
NFC_DATA2
Hi1 | PTC11/ ADC1_SE7b | ADC1_SE7b | PTC11/ 12C1_SDA FTM3_CH7 | 12S0_RXD1 | FB_LRW b/
LLWU_P11 LLWU_P11 NFC_WE
J12 | PTC12 DISABLED PTC12 UART4_RTS_ FB_AD27 FTM3_FLTO
b
K13 | PTC13 DISABLED PTC13 UART4_CTS_ FB_AD26
b
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Pinout
256 |  Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP
BGA
J4 | PTD8 DISABLED PTD8 [2C0_.SCL | UART5_RX FB_A16/
NFC_CLE
F7 | PTD9 DISABLED PTD9 [2C0_SDA | UART5_TX FB_A17/
NFC_ALE
E6 | PTD10 DISABLED PTD10 UART5_RTS_ FB_A18/
b NFC_RE
G5 | PTD! DISABLED PTD11 SPI2_PCS0 | UART5_CTS_ | SDHCO_ FB_A19 GLCD_
b CLKIN CONTRAST
F5 | PTD12 DISABLED PTD12 SPI2_SCK | FTM3_FLTO | SDHCO_D4 FB_A20 GLCD_PCLK
F4 | PTD13 DISABLED PTD13 SPI2_SOUT SDHC0_D5 FB_A21 GLCD_DE
E5 | PTD14 DISABLED PTD14 SPI2_SIN SDHC0_D6 FB_A22 GLCD_HFS
E4 | PTD15 DISABLED PTD15 SPI2_PCSt SDHC0_D7 FB_A23 GLCD_VFS
F6 | PTF15 DISABLED PTF15 UARTO_RTS_ GLCD_D11
b
Et | PTF16 DISABLED PTF16 SPI2_PCS0 | FTMO_CH3 | UARTO_CTS_ | GLCD_D12
E/ARTO_COL_
b
B! | DDR.VDD | DDR_VDD DDR_VDD
A1 | DDR.VSS | DDR_VSS DDR_VSS
D3 | DDR_DQST | DISABLED DDR_DQST
D1 | DDR_.DQ8 | DISABLED DDR_DQ8
C1 | DDR.DQ9 | DISABLED DDR_DQ9
B5 | DDRVDD | DDR_VDD DDR_VDD
A5 | DDR.VSS | DDR_VSS DDR_VSS
D5 | DDR.VSS | DDR_VSS DDR_VSS
C2 | DDR_DQ10 | DISABLED DDR_DQ10
B2 | DDR.DQf1 | DISABLED DDR_DQ11
C3 | DDR_DQ12 | DISABLED DDR_DQ12
B3 | DDR.VDD | DDR_VDD DDR_VDD
Af2 | DDR.VSS | DDR_VSS DDR_VSS
C4 | DDR_DQ13 | DISABLED DDR_DQ13
B3 | DDR_DQ14 | DISABLED DDR_DQ14
A2 | DDR_DQ15 | DISABLED DDR_DQ15
A3 | DDR.DM1 | DISABLED DDR_DM1
E8 | DDR_VSS | DDR_VSS DDR_VSS
B12 | DDR.VDD | DDR_VDD DDR_VDD
A16 | DDR.VSS | DDR_VSS DDR_VSS
C6 | DDR_VREF | DDR_VREF DDR_VREF
C5 | DDR.DQ0 | DISABLED DDR_DQO
B4 | DDR.DQ! | DISABLED DDR_DQf
A4 | DDR.DQ2 | DISABLED DDR_DQ2
C16 | DDR.VDD | DDR_VDD DDR_VDD
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rimout
256 |  Pin Name Default ALTO ALTY ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
MAP
BGA
C7 | DDR_VSS DDR_VSS DDR_VSS
B6 | DDR_DQ3 DISABLED DDR_DQ3
D6 | DDR_DQ4 DISABLED DDR_DQ4
A6 | DDR_DQ5 DISABLED DDR_DQ5
A7 | DDRODT | DISABLED DDR_ODT
E11 | DDR_VSS DDR_VSS DDR_VSS
D2 | DDR_VDD DDR_VDD DDR_VDD
C9 | DDR_VSS DDR_VSS DDR_VSS
B7 | DDR_DQ6 DISABLED DDR_DQ6
A8 | DDR_DQ7 DISABLED DDR_DQ7
C8 | DDR_DQSO | DISABLED DDR_DQS0
D9 | DDR_DM0 DISABLED DDR_DM0
D4 | DDR_VDD DDR_VDD DDR_VDD
C14 | DDR_VSS DDR_VSS DDR_VSS
A9 | DDR_BAO DISABLED DDR_BA0
B10 | DDR_BA1 DISABLED DDR_BA1
B9 | DDR_BA2 DISABLED DDR_BA2
A10 | DDR_CKB DISABLED DDR_CKB
A1 | DDR_CK DISABLED DDR_CK
D7 | DDR_VDD DDR_VDD DDR_VDD
D8 | DDR_VSS DDR_VSS DDR_VSS
D10 | DDR_A0 DISABLED DDR_A0
C11 | DDR_AT DISABLED DDR_AT
Bi1 | DDR_A2 DISABLED DDR_A2
C12 | DDR_A3 DISABLED DDR_A3
E10 | DDR_VDD DDR_VDD DDR_VDD
D12 | DDR_VSS DDR_VSS DDR_VSS
C10 | DDR_A4 DISABLED DDR_A4
A13 | DDR_A5 DISABLED DDR_A5
A14 | DDR_A6 DISABLED DDR_A6
D11 | DDR_A7 DISABLED DDR_A7
A15 | DDR_A8 DISABLED DDR_A8
E12 | DDR_VDD DDR_VDD DDR_VDD
E3 | DDR_VSS DDR_VSS DDR_VSS
B16 | DDR_CKE DISABLED DDR_CKE
B15 | DDR_A9 DISABLED DDR_A9
B13 | DDR_A10 DISABLED DDR_A10
Bi4 | DDR_A11 DISABLED DDR_A11
C15 | DDR_A12 DISABLED DDR_A12
D16 | DDR_A13 DISABLED DDR_A13
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