NXP USA Inc. - SPC5746CHKOAMMHG6 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

e€200z2, e200z4
32-Bit Dual-Core
80MHz/160MHz
CANbDus, Ethernet, I2C, LINbus, SAl, SPI, USB, USB OTG
DMA, LVD, POR, WDT
3MB (3M x 8)

FLASH

512K x 8

3V ~ 5.5V

A/D 80x10b, 64x12b
Internal

-40°C ~ 125°C (TA)
Surface Mount
100-LFBGA
100-MAPBGA (11x11)

https://www.e-xfl.com/product-detail/nxp-semiconductors/spc5746chkOammh6

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



https://www.e-xfl.com/product/pdf/spc5746chk0ammh6-4422264
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

A ————
Block diagram

1 Block diagram

160 MHz 20024 80 MHz e200z2 System bus masters
8 KB i-cache | 4 KB d-cache E2 E-ECC
Ethernet HSMv2 WKPU 2xST™
SPFP-APU | Nexus 3+ Nexus 3+ (ENET) BAF PMC
E2 E-ECC 64-bit AHB eDMA Flexray
FMPLL 16 MHz FIRC
A s RTC/API | DEBUG/
{} JTAG
2 x SWTs FCCU
| e4bitdata | E2EECC | swPU | 16 x SEMA42|  PASS
@ @ 16 x PIT-RTI SSCM
\ 32 KHz MC_CGM,
Flash Memory 2xRAM P%r:%h;;al Low power SXOSC '\'/\Iﬂ%ifg ’
<> Uunit interface A
E2 E-ECC E2 E-ECC E2 E-ECC (LPU) MC_RGM
3 x SA-PF buffers 64-bit wide RAM 128 KHz SIUL
SIRC
Triple ported 256 KB array
- 8-40 MHz STCU
3 MB array (inc EEE) 256 KB array FXOSC (MBIST)
MEMU CMU
Peripheral clusters Padkeeper TDM
- - support
68 ch 10-bit ADCO| 31 ch 12-bit ADC1 [ 1 x FlexCAN(PN)*| 16 x LINFlexD
(mix int and ext) 7 x FlexCAN* Register
protection
4x12C 3 x analog 4 x DSPI 3 x SAl
comparator (CMP) 4 x SPI 3x FCD
2 x eMIOS + BCTU| 2-core INTC DMA and 1 x CRC * All FlexCANSs optionally support
2 x channel mux CAN FD

Figure 1. MPC5746C block diagram

2 Family comparison

The following table provides a summary of the different members of the MPC5746C
family and their proposed features. This information is intended to provide an
understanding of the range of functionality offered by this family. For full details of all of
the family derivatives please contact your marketing representative.
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Family comparison

Table 1. MPC5746C Family Comparison1 (continued)

Feature MPC5745B MPC5744B MPC5746B MPC5744C | MPC5745C | MPC5746C
12C 4 4 4 4
SAIl/I2S 3 3 3 3
FXOSC 8 - 40 MHz
SXOSC 32 KHz
FIRC 16 MHz
SIRC 128 KHz
FMPLL 1
Low Power Unit Yes
(LPU)
FlexRay 2.1 Yes, 128 MB Yes, 128 MB Yes, 128 MB Yes, 128 MB
(dual channel)
Ethernet (RMII, 1 1 1 1
MII + 1588, Muti
queue AVB
support)
CRC 1
MEMU 2
STCU2 1
HSM-v2 Optional
(security)
Censorship Yes
FCCU 1
Safety level Specific functions ASIL-B certifiable
User MBIST Yes
I/0O Retention in Yes
Standby
GPIO® Up to 264 GPI and up to 246 GPIO
Debug JTAGC,
cJTAG
Nexus Z4 N3+ (Only available on 324BGA (development only) )
Z2 N3+ (Only available on 324BGA (development only) )
Packages 176 LQFP-EP | 176 LQFP-EP | 176 LQFP-EP | 176 LQFP-EP | 176 LQFP-EP | 176 LQFP-EP
256 BGA 256 BGA 256 BGA 256 BGA 256 BGA 256 BGA,
100 BGA 100 BGA 100 BGA 100 BGA 100 BGA 324 BGA
(development
only)
100 BGA

—

dependent.

o 0krwN

Based on 125°C ambient operating temperature and subject to full device characterization.
Contact NXP representative for part number
Additional SWT included when HSM option selected

See device datasheet and reference manual for information on to timer channel configuration and functions.
Estimated 1/0 count for largest proposed packages based on multiplexing with peripherals.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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Family comparison

Table 2. MPC5746C Family Comparison - NVM Memory Map 1

Start Address | End Address Flash block RWW partition MPC5744 MPC5745 MPC5746
0x01000000 0x0103FFFF 256 KB code 6 available available available
Flash block 0
0x01040000 0x0107FFFF 256 KB code 6 available available available
Flash block 1
0x01080000 O0x010BFFFF 256 KB code 6 available available available
Flash block 2
0x010C0000 0x010FFFFF 256 KB code 6 available available available
Flash block3
0x01100000 0x0113FFFF 256 KB code 6 not available available available
Flash block 4
0x01140000 0x0117FFFF 256 KB code 7 not available available available
Flash block 5
0x01180000 0x011BFFFF 256 KB code 7 not available not available available
Flash block 6
0x011C0000 O0x011FFFFF 256 KB code 7 not available not available available
Flash block 7
0x01200000 0x0123FFFF 256 KB code 7 not available not available available
Flash block 8
0x01240000 0x0127FFFF 256 KB code 7 not available not available not available
Flash block 9
Table 3. MPC5746C Family Comparison - NVM Memory Map 2
Start Address End Address Flash block RWW partition MPC5744B MPC5744C
MPC5745B MPC5745C
MPC5746B MPC5746C
0x00F90000 0x00F93FFF 16 KB data Flash 2 available available
0x00F94000 0x00F97FFF 16 KB data Flash 2 available available
0x00F98000 0x00F9BFFF 16 KB data Flash 2 available available
0x00F9C000 Ox00F9FFFF 16 KB data Flash 2 available available
0Ox00FA0000 OxO00FA3FFF 16 KB data Flash 3 not available available
0x00FA4000 OxO0FA7FFF 16 KB data Flash 3 not available available
0Ox00FA8000 OxO0FABFFF 16 KB data Flash 3 not available available
0x00FACO000 OxO0FAFFFF 16 KB data Flash 3 not available available
Table 4. MPC5746C Family Comparison - RAM Memory Map
Start Address | End Address | Allocated size Description MPC5744 MPC5745 MPC5746
0x40000000 0x40001FFF 8 KB SRAMO available available available
0x40002000 0x4000FFFF 56 KB SRAMA1 available available available
0x40010000 0x4001FFFF 64 KB SRAM2 available available available
0x40020000 0x4002FFFF 64 KB SRAM3 available available available

Table continues on the next page...
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Ordering parts

Table 4. MPC5746C Family Comparison - RAM Memory Map (continued)

Start Address | End Address | Allocated size Description MPC5744 MPC5745 MPC5746
0x40030000 0x4003FFFF 64 KB SRAM4 not available available available
0x40040000 0x4004FFFF 64 KB SRAMS5 not available not available available
0x40050000 0x4005FFFF 64 KB SRAM6 not available not available available
0x40060000 0x4006FFFF 64 KB SRAM7 not available not available optional
0x40070000 0x4007FFFF 64 KB SRAMS8 not available not available optional

3 Ordering parts

3.1 Determining valid orderable parts

To determine the orderable part numbers for this device, go to www.nxp.com and
perform a part number search for the following device number: MPC5746C.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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General

3.2 Ordering Information

Example Code P PC 57 4 6 C S KO m MJ 6 R
Qualification Status Q
Power Architecture

Automotive Platform

Core Version

Flash Size (core dependent)
Product

Optional fields

Fab and mask indicator

Temperature spec.

Package Code

CPU Frequency

R = Tape & Reel (blank if Tray)

Qualification Status Product Version Fab and mask version indicator Package Code
P = Engineering samples B = Single core K=TSMC Fab KU = 176 LQFP EP
S = Automotive qualified C = Dual core #(0,1,etc.) = Version of the MJ = 256 MAPBGA
) maskset, like rev. 0=0N65H MN = 324 MAPBGA
PC = Power Architecture MH = 100MAPBGA
Automotive Platform Temperature spec. CPU Frequency
57 = Power Architecture in 55nm Optional fields S z _':gg :g :18(5)5.')(.:CT$a 2 = Z4 operates upto 120 MHz
M = -40.C to +125.C Ta 6 = Z4 operates upto 160 MHz

Core Version
4 = e200z4 Core Version (highest
core version in the case of multiple

Blank = No optional feature
S = HSM (Security Module)

cores) F = CAN FD o
B = HSM + CAN FD Shipping Method

Flash Memory Size R = 512K RAM R = Tape and reel

4=15MB T = HSM + 512K RAM Blank = Tray

5=2MB G* = CAN FD + 512K RAM

6=3MB H* = HSM + CAN FD + 512K RAM

* G and H for 5746 B/C only

Note: Not all part number combinations are available as production product

4 General

4.1 Absolute maximum ratings
NOTE

Functional operating conditions appear in the DC electrical
characteristics. Absolute maximum ratings are stress ratings
only, and functional operation at the maximum values is not
guaranteed. See footnotes in Table 5 for specific conditions

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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General

4.2 Recommended operating conditions

The following table describes the operating conditions for the device, and for which all
specifications in the data sheet are valid, except where explicitly noted. The device
operating conditions must not be exceeded in order to guarantee proper operation and
reliability. The ranges in this table are design targets and actual data may vary in the
given range.

NOTE

* For normal device operations, all supplies must be within
operating range corresponding to the range mentioned in
following tables. This is required even if some of the
features are not used.

* I[f VDD_HV_A is in 3.3V range, VDD_HV_FLA should be
externally supplied using a 3.3V source. If VDD_HV_A is
in 3.3V range, VDD_HV_FLA should be shorted to
VDD_HV_A.

« VDD_HV_A, VDD_HV_B and VDD_HV_C are all
independent supplies and can each be set to 3.3V or 5V.
The following tables: 'Recommended operating conditions
(VDD_HV_x = 3.3 V)" and table 'Recommended operating
conditions (VDD_HV_x =5 V)' specify their ranges when
configured in 3.3V or 5V respectively.

Table 6. Recommended operating conditions (Vpp Hy x =3.3 V)

Symbol Parameter Conditions'’ Min2 Max Unit
Vbp_Hv A HV 10 supply voltage — 3.15 3.6 \
Vbp_Hv B
Vbp_Hv_c

Vpb_Hv FLA® HV flash supply voltage — 3.15 3.6 \

Vpp_Hv_apci_rer |HV ADCH1 high reference voltage — 3.0 5.5 \

Vbb_Hv_ADCO HV ADC supply voltage — max(VDD_H 3.6 \
v V_A,VDD_H
DD_HV_ADCH1 V_B,VDD_H
V_C)-0.05

Vss_Hv_ADCO HV ADC supply ground — -0.1 0.1 \

Vss_Hv_ADCt
Vpp_ v ® Core supply voltage — 1.2 1.32 v
Vint_cmp Rer®” | Analog Comparator DAC reference voltage — 3.15 3.6 \Y
lingPAD Injected input current on any pin during — -3.0 3.0 mA
overload condition

Table continues on the next page...

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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General

LPPREG Vbp_LP_DEC
VDD_Hv_BALLAST
[] ULPPREG
__ CrpuLPREG
VRC_CTRL
/{ VSS?HV
- FPREG —_l_
CBE_FPREG —
Flash
Vpp_Lv voltage VDD_HV_FLA
regulator
____ CrLasH_REG
—— Crp_reG
Vss_Hv —
Vss DEVICE —

Figure 2. Voltage regulator capacitance connection

NOTE
On BGA, VSS_LV and VSS_HYV have been joined on substrate
and renamed as VSS.

Table 8. Voltage regulator electrical specifications

Symbol Parameter Conditions Min Typ Max Unit
Cpreg1 External decoupling / stability Min, max values shall be granted 1.32 222 3 uF
capacitor with respect to tolerance, voltage,
temperature, and aging
variations.
Combined ESR of external — 0.001 — 0.03 Ohm
capacitor
Cipnip_reg | External decoupling / stability Min, max values shall be granted 0.8 1 1.4 uF
capacitor for internal low power  |with respect to tolerance, voltage,
regulators temperature, and aging
variations.
Combined ESR of external — 0.001 — 0.1 Ohm
capacitor
Cbeifp,eg3 Capacitor in parallel to base- BCP68 and BCP56 3.3 nF
emitter MJD31 47

Table continues on the next page...
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1/0 parameters

5.2 DC electrical specifications @ 3.3V Range
Table 15. DC electrical specifications @ 3.3V Range

Symbol Parameter Value Unit
Min Max
Vih (pad_i_hv) Pad_I_HV Input Buffer High Voltage 0.72*VDD_HV_ | VDD_HV_x + \Y
X 0.3
Vil (pad_i_hv) Pad_I_HV Input Buffer Low Voltage VDD_HV_x- |0.45*"VDD_HV_ \
0.3 X
Vhys (pad_i_hv) |Pad_I_HV Input Buffer Hysteresis 0.11*VDD_HV_ \Y,
X
Vih_hys CMOS Input Buffer High Voltage (with hysteresis 0.67*VDD_HV_ | VDD_HV_x + \Y
enabled) X 0.3
Vil_hys CMOS Input Buffer Low Voltage (with hysteresis VDD_HV_x- |0.35*VDD_HV_ \
enabled) 0.3 X
Vih CMOS Input Buffer High Voltage (with hysteresis 0.57* VDD_HV_x'+ \
disabled) VDD_HV_x"1 0.3
Vil CMOS Input Buffer Low Voltage (with hysteresis VDD_HV_x - 04~ \
disabled) 0.3 VDD_HV_x'
Vhys CMOS Input Buffer Hysteresis 0.09* \
VDD_HV_x!
Pull_lIH (pad_i_hv) |Weak Pullup Current® 2 Low 15 pA
Pull_IIH (pad_i_hv) |Weak Pullup Current® 3 High 55 pA
Pull_IIL (pad_i_hv) |Weak Pulldown Current® Low 28 A
Pull_lIL (pad_i_hv) |Weak Pulldown Current? High 85 A
Pull_loh Weak Pullup Current? 15 50 pA
Pull_lol Weak Pulldown Current® 15 50 A
linact_d Digital Pad Input Leakage Current (weak pull inactive) -2.5 25 A
Voh Output High Voltage® 0.8 — v
*VDD_HV_x!
Vol Output Low Voltage” — 0.2 v
* 1
Output Low Voltage® VDD_HV_x
0.1 *VDD_HV_x
loh_f Full drive loh® @ (SIUL2_MSCRn.SRC[1:0] = 11) 18 70 mA
lol_f Full drive lol® (SIUL2_MSCRn.SRC[1:0] = 11) 21 120 mA
loh_h Half drive loh® (SIUL2_MSCRn.SRC[1:0] = 10) 9 35 mA
lol_h Half drive lol® (SIUL2_MSCRn.SRC[1:0] = 10) 10.5 60 mA

COoNOORrWN =

VDD_HV_x=VDD_HV_A, VDD_HV_B, VDD_HV_C
Measured when pad=0.69*VDD_HV_x

Measured when pad=0.49*VDD_HV_x

Measured when pad =0 V

Measured when pad = VDD_HV_x

Measured when pad is sourcing 2 mA

Measured when pad is sinking 2 mA

Measured when pad is sinking 1.5 mA

loh/lol is derived from spice simulations. These values are NOT guaranteed by test.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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I/O parameters

5.3 AC specifications @ 5 V Range
Table 16. Functional Pad AC Specifications @ 5 V Range

Symbol Prop. Delay (ns)' Rise/Fall Edge (ns) Drive Load (pF) SIUL2_MSCRnN[SRC 1:0]
L>H/H>L
Min Max Min Max MSB,LSB
pad_sr_hv 4.5/4.5 1.3/1.2 25 11
(output) 6/6 2.5/2 50
13/13 9/9 200
5.25/5.25 3/2 25 10
9/8 5/4 50
22/22 18/16 200
27/27 13/13 50 0122
40/40 24/24 200
40/40 24/24 50 002
65/65 40/40 200
pad_i_hv/ 1.5/1.5 0.5/0.5 0.5 NA
pad_sr_hv
(input)

1. As measured from 50% of core side input to Voh/Vol of the output
2. Slew rate control modes

NOTE
The above specification is based on simulation data into an
ideal lumped capacitor. Customer should use IBIS models for
their specific board/loading conditions to simulate the expected
signal integrity and edge rates of their system.

NOTE

The above specification is measured between 20% / 80%.

5.4 DC electrical specifications @ 5 V Range
Table 17. DC electrical specifications @ 5 V Range

Symbol Parameter Value Unit
Min Max
Vih (pad_i_hv) pad_i_hv Input Buffer High Voltage 0.7*VDD_HV_x | VDD_HV_x + \
0.3

Table continues on the next page...
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1/0 parameters

Table 17. DC electrical specifications @ 5 V Range (continued)

Symbol Parameter Value Unit
Min Max
Vil (pad_i_hv) pad_i_hv Input Buffer Low Voltage VDD_HV_x- |0.45*VDD_HV_ \Y,
0.3 X
Vhys (pad_i_hv) |pad_i_hv Input Buffer Hysteresis 0.09*VDD_HV_ \'%
X
Vih_hys CMOS Input Buffer High Voltage (with hysteresis 0.65* VDD_HV_x + \
enabled) VDD_HV_x 0.3
Vil_hys CMOS Input Buffer Low Voltage (with hysteresis VDD_HV_x- |0.35*VDD_HV_ \Y
enabled) 0.3 X
Vih CMOS Input Buffer High Voltage (with hysteresis 0.55* VDD_HV_x' + \
disabled) VDD_HV_x'1 0.3
Vil CMOS Input Buffer Low Voltage (with hysteresis VDD_HV_x - 0.40~ \
disabled) 0.3 VDD_HV_x!
Vhys CMOS Input Buffer Hysteresis 0.09 * \
VDD_HV_x'
Pull_IIH (pad_i_hv) |Weak Pullup Current? 2 Low 23 pA
Pull_lIH (pad_i_hv) |Weak Pullup Current® 3 High 82 pA
Pull_IIL (pad_i_hv) |Weak Pulldown Current® Low 40 HA
Pull_lIL (pad_i_hv) |Weak Pulldown Current? High 130 A
Pull_loh Weak Pullup Current* 30 80 pA
Pull_lol Weak Pulldown Current® 30 80 pA
linact_d Digital Pad Input Leakage Current (weak pull inactive) -2.5 25 A
Voh Output High Voltage® 08* — v
VDD_HV_x!
Vol Output Low Voltage” — 0.2*VDD_HV_x \Y
Output Low Voltage® 0.1*VDD_HV_x
loh_f Full drive loh® 9 (SIUL2_MSCRn.SRC[1:0] = 11) 18 70 mA
lol_f Full drive lol° (SIUL2_MSCRn.SRC[1:0] = 11) 21 120 mA
loh_h Half drive loh® (SIUL2_MSCRn.SRC[1:0] = 10) 9 35 mA
lol_h Half drive lol® (SIUL2_MSCRn.SRC[1:0] = 10) 10.5 60 mA

©CoNOORAWND~

VDD_HV_x=VDD_HV_A, VDD_HV_B, VDD_HV_C
Measured when pad=0.69*VDD_HV_x

Measured when pad=0.49*VDD_HV_x

Measured when pad =0 V

Measured when pad = VDD_HV_x

Measured when pad is sourcing 2 mA

Measured when pad is sinking 2 mA

Measured when pad is sinking 1.5 mA

loh/lol is derived from spice simulations. These values are NOT guaranteed by test.

5.5 Reset pad electrical characteristics

The device implements a dedicated bidirectional RESET pin.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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Analog

6.1.1.1 Input equivalent circuit and ADC conversion characteristics
EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME
Vbp_io
Channel Sampling
. . Selection
Source Filter Current Limiter
r==—-=-=-==== e e ar - - =-=-- b ({ o— ({ o—
! Rg ! Re " R ! Rsw1 Rap
| I ] I
l :
I'Va pu— L L% Cpo= Cs T
I I
- v Ly o IIL L I
Rs Source Impedance
Rg  Filter Resistance
Cg  Filter Capacitance
R_  Current Limiter Resistance
Rsw1 Channel Selection Switch Impedance
Rap Sampling Switch Impedance
Cp Pin Capacitance (two contributions, Cpy and Cpy)
Cg Sampling Capacitance
Figure 6. Input equivalent circuit
NOTE
The ADC performance specifications are not guaranteed if two
ADCs simultaneously sample the same shared channel.
Table 20. ADC conversion characteristics (for 12-bit)
Symbol Parameter Conditions Min Typ! Max Unit
fek ADC Clock frequency (depends on |— 15.2 80 80 MHz
ADC configuration) (The duty cycle
depends on AD_CK?2 frequency)
fs Sampling frequency 80 MHz — — 1.00 MHz
tsample Sample time3 80 MHz@ 100 ohm source 250 — — ns
impedance
teony Conversion time* 80 MHz 700 — — ns
tiotal_conv Total Conversion time tsample + 80 MHz 1.55 — — ps
teonv (for standard and extended
channels)
Total Conversion time tsample + 1 — —
teonv (for precision channels)
Cg8 6 ADC input sampling capacitance |— — 3 pF
Cp¢® ADC input pin capacitance 1 — — — pF
Cpy® ADC input pin capacitance 2 — — — 0.8 pF
Rsw1® Internal resistance of analog Vgerrange =4.5t055V — — 0.3 kQ
source VRer range =3.15t036 V| — — 875 Q

Table continues on the next page...
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Analog
6.1.2 Analog Comparator (CMP) electrical specifications
Table 22. Comparator and 6-bit DAC electrical specifications
Symbol Description Min. Typ. Max. Unit
IbpHS Supply current, High-speed mode (EN=1, PMODE=1) — — 250 pA
IbpLs Supply current, low-speed mode (EN=1, PMODE=0) — 5 11 pA
VAIN Analog input voltage VSS — VIN1_CMF’_RE V
F
Vaio Analog input offset voltage '+ -47 — 47 mV
is 2,2
Vy Analog comparator hysteresis . 1 o5 mv
e CRO[HYSTCTR] = 00 . 20 50 mv
e CRO[HYSTCTR] = 01 . 40 70 mv
e CRO[HYSTCTR] =10 . 60 105 mv
* CRO[HYSTCTR] = 11
toHs Propagation Delay, High Speed Mode (Full Swing) " — — 250 ns
3,3
toLs Propagation Delay, Low power Mode (Full Swing) -3 — 21 us
Analog comparator initialization delay, High speed — 4 ps
mode* 4
Analog comparator initialization delay, Low speed — 100 ys
mode 4
Ibaceb 6-bit DAC current adder (when enabled)
3.3V Reference Voltage — 6 9 HA
5V Reference Voltage — 10 16 pA
INL 6-bit DAC integral non-linearity -0.5 — 0.5 LSB®
DNL 6-bit DAC differential non-linearity -0.8 — 0.8 LSB
1. Measured with hysteresis mode of 00
2. Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp_py a-0.6V
3. Full swing = VIH, VIL
4. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to DACEN,
VRSEL, PSEL, MSEL, VOSEL) and the comparator output settling to a stable level.
5. 1LSB = V(eterence/64

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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Clocks and PLL interfaces modules

MHz.

NOTE
The above start up time of 1 us is equivalent to 16 cycles of 16

6.2.4 128 KHz Internal RC oscillator Electrical specifications
Table 26. 128 KHz Internal RC oscillator electrical specifications

Symbol Parameter Condition Min Typ Max Unit
Foscu' Oscillator Calibrated 119 128 136.5 KHz
frequency
Temperature 600 ppm/C
dependence
Supply 18 %IV
dependence
Supply current | Clock running 2.75 MA
Clock stopped 200 nA
1. Vdd=1.2V,1.32V, T,=-40C, 125C
6.2.5 PLL electrical specifications
Table 27. PLL electrical specifications
Parameter Min Typ Max Unit Comments
Input Frequency 8 40 MHz
VCO Frequency Range 600 1280 MHz
Duty Cycle at pliclkout 48% 52% This specification is guaranteed
at PLL IP boundary
Period Jitter See Table 28 |ps NON SSCG mode
TIE See Table 28 at 960 M Integrated over 1MHz
offset not valid in SSCG mode
Modulation Depth (Center Spread) |+/- 0.25% +/- 3.0%
Modulation Frequency 32 KHz
Lock Time 60 us Calibration mode
Table 28. Jitter calculation
Type of jitter Jitter due to Jitter due to Jitter due to 1 Sigma Total Period Jitter (ps)
Supply Fractional Mode Fractional Mode Random
Noise (ps) (ps) Jspm® Jssca (ps) Jitter Jg,
Jsn' (ps)*
Period Jitter 60 ps 3% of pliclkout1,2 Modulation depth 0.1% of +/-(Jgn+JIspm+Jssca+NA
pliclkout1,2 xJRy)

Table continues on the next page...
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Memory interfaces

Table 28. Jitter calculation (continued)

Type of jitter Jitter due to Jitter due to Jitter due to 1 Sigma Total Period Jitter (ps)
Supply Fractional Mode Fractional Mode Random
Noise (ps) (ps) Jspm® Jssca (ps) Jitter Jgy
Jsn' (ps) *

Long Term Jitter 40 +/-(N x JRy)
(Integer Mode)
Long Term jitter 100 +/-(N x Jry)
(Fractional Mode)

1. This jitter component is due to self noise generated due to bond wire inductances on different PLL supplies. The jitter value
is valid for inductor value of 5nH or less each on VDD_LV and VSS_LV.

This jitter component is added when the PLL is working in the fractional mode.

This jitter component is added when the PLL is working in the Spread Spectrum Mode. Else it is 0.

The value of N is dependent on the accuracy requirement of the application. See Table 29

PO

Table 29. Percentage of sample exceeding specified value of jitter

N Percentage of samples exceeding specified value of jitter
(%)

31.73
4.55
0.27

6.30 x 1e-03
5.63 x 1e-05
2.00 x 1e-07
2.82 x 1e-10

N oo h~|W|IN| =

6.3 Memory interfaces

6.3.1 Flash memory program and erase specifications
NOTE

All timing, voltage, and current numbers specified in this
section are defined for a single embedded flash memory within
an SoC, and represent average currents for given supplies and
operations.

Table 30 shows the estimated Program/Erase times.
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Communication interfaces
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FlexRay electrical specifications

6.4.2 FlexRay electrical specifications

6.4.2.1 FlexRay timing

This section provides the FlexRay Interface timing characteristics for the input and output
signals. It should be noted that these are recommended numbers as per the FlexRay EPL
v3.0 specification, and subject to change per the final timing analysis of the device.

6.4.2.2 TxEN

o »
<

dCCTXENFALL dCCTXENR|SE

Figure 17. TxEN signal

Table 38. TxEN output characteristics’

Name Description Min Max Unit
dCCTXENRsg25 Rise time of TXEN signal at CC — 9 ns
dCCTXENgaL 25 Fall time of TXEN signal at CC — 9 ns

dCCTxENg4 Sum of delay between Clk to Q of the last FF and the final — 25 ns
output buffer, rising edge

dCCTxEN1o Sum of delay between Clk to Q of the last FF and the final — 25 ns
output buffer, falling edge

1. All parameters specified for Vpp _ny jox = 3.3 V -5%, +£10%, TJ =—40 °C / 150 °C, TxEN pin load maximum 25 pF
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FlexRay electrical specifications

1. All parameters specified for VDD_HV_IOx = 3.3 V -5%, ++10%, TJ = —-40 oC / 150 oC.

6.4.3 Ethernet switching specifications

The following timing specs are defined at the chip I/O pin and must be translated
appropriately to arrive at timing specs/constraints for the physical interface.

6.4.3.1

The following timing specs meet the requirements for MII style interfaces for a range of
transceiver devices.

Ml signal switching specifications

Table 41. MIl signal switching specifications

Symbol Description Min. Max. Unit
— RXCLK frequency — 25 MHz
Ml RXCLK pulse width high 35% 65% RXCLK

period
MII2 RXCLK pulse width low 35% 65% RXCLK
period
MII3 RXD[3:0], RXDV, RXER to RXCLK setup 5 — ns
Mll4 RXCLK to RXD[3:0], RXDV, RXER hold 5 — ns
— TXCLK frequency — 25 MHz
MII5 TXCLK pulse width high 35% 65% TXCLK
period
Mll6 TXCLK pulse width low 35% 65% TXCLK
period
M7 TXCLK to TXD[3:0], TXEN, TXER invalid 2 — ns
MII8 TXCLK to TXDI[3:0], TXEN, TXER valid — 25 ns
MII6 Miis
|41
TXCLK (input) ﬂ L v
MIi8 MIl7
TXD[n:0] Valid data
TXEN Valid data
TXER X Valid data X

Figure 21. RMII/MII transmit signal timing diagram
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Thermal attributes

6.5.4 External interrupt timing (IRQ pin)
Table 48. External interrupt timing specifications

No. Symbol Parameter Conditions Min Max Unit
1 tipwL IRQ pulse width low — — teve
tiPwH IRQ pulse width high — — tcve

ticyc IRQ edge to edge time — 6 — teve

These values applies when IRQ pins are configured for rising edge or falling edge events,
but not both.

/ /

IRQ

1l

(3)
- (3) >

Figure 31. External interrupt timing

7 Thermal attributes

7.1 Thermal attributes

176LQFP
50.7

Unit
°C/W

Notes
11, 22

Board type
Single-layer (1s)

Symbol Description

Thermal
resistance, junction
to ambient (natural
convection)

Thermal 24.2
resistance, junction
to ambient (natural
convection)

Thermal 38.1
resistance, junction
to ambient (200 ft./
min. air speed)

Reua

Four-layer (2s2p) | Rgya °C/W 1,2,33

Single-layer (1s) Reuma °C/W 1,3

Table continues on the next page...
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Thermal attributes

Board type Symbol Description 324 MAPBGA Unit Notes

— Ress Thermal 16.8 °C/W 44
resistance, junction
to board

— Reuc Thermal 7.4 °C/W 55
resistance, junction
to case

— Yir Thermal 0.2 °C/W 66
characterization
parameter, junction
to package top
natural convection

— Yis Thermal 7.3 °C/W 77
characterization
parameter, junction
to package bottom
natural convection

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

2. Per JEDEC JESD51-2 with the single layer board horizontal. Board meets JESD51-9 specification.

3. Per JEDEC JESD51-6 with the board horizontal

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is
measured on the top surface of the board near the package.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1).

6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

7. Thermal characterization parameter indicating the temperature difference between package bottom center and the
junction temperature per JEDEC JESD51-12. When Greek letters are not available, the thermal characterization
parameter is written as Psi-JB.

Board type Symbol Description 256 MAPBGA Unit Notes
Single-layer (1s) Regua Thermal 42.6 °C/W 11, 22
resistance, junction
to ambient (natural
convection)
Four-layer (2s2p) | Rgya Thermal 26.0 °C/W 1,2,33

resistance, junction
to ambient (natural
convection)
Single-layer (1s) Rguma Thermal 31.0 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)
Four-layer (2s2p) | Rgyma Thermal 21.3 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

— Reys Thermal 12.8 °C/W 44
resistance, junction
to board

Table continues on the next page...
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Thermal attributes

Board type Symbol Description 256 MAPBGA Unit Notes

— ReJc Thermal 7.9 °C/W 55
resistance, junction
to case

— Yir Thermal 0.2 °C/W 66
characterization

parameter, junction
to package top
outside center
(natural
convection)

ReJs_css Thermal 9.0 °C/W 77
characterization
parameter, junction
to package bottom
outside center
(natural
convection)

Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.

2. Per SEMI G38-87 and JEDEC JESD51-2 with the single layer board horizontal.

3. Per JEDEC JESD51-6 with the board horizontal

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is
measured on the top surface of the board near the package.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1).

6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is
written as Psi-JT.

7. Thermal characterization parameter indicating the temperature difference between package bottom center and the
junction temperature per JEDEC JESD51-12. When Greek letters are not available, the thermal characterization
parameter is written as Psi-JB.

Board type Symbol Description 100 MAPBGA Unit Notes
Single-layer (1s) Regua Thermal 50.9 °C/W 1,212
resistance, junction
to ambient (natural
convection)
Four-layer (2s2p) | Rgya Thermal 27.0 °C/W 1,2,33
resistance, junction
to ambient (natural
convection)
Single-layer (1s) Resma Thermal 38.0 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)
Four-layer (2s2p) | Rgyma Thermal 22.2 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

Table continues on the next page...
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