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Family comparison

NOTE

All optional features (Flash memory, RAM, Peripherals) start
with lowest number or address (e.g., FlexCANO) and end at
highest available number or address (e.g., MPC574xB/C have 6
CAN, ending with FlexCANS).

Table 1. MPC5746C Family Comparison1

Feature MPC5745B MPC5744B MPC5746B MPC5744C MPC5745C MPC5746C
CPUs €200z4 €200z4 €200z4 €200z4 €200z4 €200z4
e200z2 e200z2 e200z2
FPU e200z4 e200z4 e200z4 e200z4 e200z4 e200z4
Maximum 160MHz (Z4) 160MHz (Z4) 160MHz (Z4) 160MHz (Z4) 160MHz (Z4) 160MHz (Z4)
F?é’fjiﬂﬂge 80MHz (Z2) 80MHz (22) 80MHz (Z2)
Flash memory 2 MB 1.5 MB 3 MB 1.5 MB 2 MB 3 MB
EEPROM Emulated up to 64K Emulated up to 64K
support
RAM 256 KB 192 KB 384 KB 192 KB 256 KB 384 KB
(Optional (Optional
512KB)3: 3 512KB)3
ECC End to End
SMPU 16 entry
DMA 32 channels
10-bit ADC 36 Standard channels
32 External channels
12-bit ADC 15 Precision channels
16 Standard channels
Analog
Comparator
BCTU
SWT 1, SWT[0]* 24
ST™M 1, STMI[O] 2
PIT-RTI 16 channels PIT
1 channels RTI
RTC/API 1
Total Timer 1/0°® 64 channels
16-bits
LINFlexD 1 1
Master and Slave (LINFlexD[0], 11 Master Master and Slave (LINFlexD[0], 15 Master
(LINFlexD[1:11]) (LINFlexD[1:15])
FlexCAN 6 with optional CAN FD support (FlexCAN[0:5]) 8 with optional CAN FD support (FlexCAN[0:7])
DSPI/SPI 4 x DSPI
4 x SPI

Table continues on the next page...
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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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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

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

Symbol Parameter Conditions' Min2 Max Unit
T8 Ambient temperature under bias fcpy < 160 -40 125 °C
MHz
T, Junction temperature under bias — -40 150 °C

—_

row

No

All voltages are referred to Vgg ny unless otherwise specified
Device will be functional down (and electrical specifications as per various datasheet parameters will be guaranteed) to the
point where one of the LVD/HVD resets the device. When voltage drops outside range for an LVD/HVD, device is reset.
VDD_HV_FLA must be connected to VDD_HV_A when VDD_HV_A = 3.3V
Only applicable when supplying from external source.
VDD_LV supply pins should never be grounded (through a small impedance). If these are not driven, they should only be
left floating.
VIN1_CMP_REF < VDD_HV_A
This supply is shorted VDD_HV_A on lower packages.
T,=150°C. Assumes Tp=125°C
* Assumes maximum BJA of 2s2p board. See Thermal attributes

NOTE
If VDD_HV_A is in 5V range, it is necessary to use internal
Flash supply 3.3V regulator. VDD_HV_FLA should not be
supplied externally and should only have decoupling capacitor.

Table 7. Recommended operating conditions (Vpp yv x =5 V)

Symbol Parameter Conditions ! Min2 Max Unit
Vbp_Hv A HV 10 supply voltage — 4.5 5.5 \
Vbb_Hv_B
Vbb_Hv_c

Vbp_Hv_FLA® HV flash supply voltage — 3.15 3.6 Y
Vbop_Hv_apcti_rer |HV ADC1 high reference voltage — 3.15 5.5 \
Vbb_Hv_ADCO HV ADC supply voltage — max(VDD_H 5.5 \Y
V_A,VDD_H
Vbp_Hv_ADCH V_B,VDD_H
V_C)-0.05
Vss_Hv_ADCO HV ADC supply ground — -0.1 0.1 \
Vss_Hv_apct
Vpp_1v* Core supply voltage — 1.2 1.32 \
Vint_omp Rrer> © | Analog Comparator DAC reference voltage — 3.15 5.5° \%
lingPAD Injected input current on any pin during — -3.0 3.0 mA
overload condition
Ta? Ambient temperature under bias fcpy < 160 -40 125 °C
MHz
Ty Junction temperature under bias — —40 150 °C

—_

All voltages are referred to Vgg_py unless otherwise specified

Device will be functional down (and electrical specifications as per various datasheet parameters will be guaranteed) to the
point where one of the LVD/HVD resets the device. When voltage drops outside range for an LVD/HVD, device is reset.
When VDD_HV is in 5 V range, VDD_HV_FLA cannot be supplied externally.This pin is decoupled with Cyjagh_reg-

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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General
Table 8. Voltage regulator electrical specifications (continued)
Symbol Parameter Conditions Min Typ Max Unit
Cf|ash7reg4 External decoupling / stability Min, max values shall be granted 1.32 2.2 3 uF
capacitor for internal Flash with respect to tolerance, voltage,
regulators temperature, and aging
variations.
Combined ESR of external — 0.001 — 0.03 Ohm
capacitor
Civvon o | VDD_HV_A supply capacitor > 5 | Min, max values shall be granted 1 — — uF
o with respect to tolerance, voltage,
temperature, and aging
variations.
C.vvoes |VDD_HV_B supply capacitor® Min, max values shall be granted 1 — — uF
o with respect to tolerance, voltage,
temperature, and aging
variations.
4V VDD G VDD_HV_C supply capacitor® Min, max values shall be granted 1 — — uF
with respect to tolerance, voltage,
temperature, and aging
variations.
Chv_apco |HV ADC supply decoupling Min, max values shall be granted 1 — — uF
c capacitances with respect to tolerance, voltage,
HV_ADC1 temperature, and aging
variations.
Chv_apr® |HV ADC SAR reference supply | Min, max values shall be granted 0.47 — — uF
decoupling capacitances with respect to tolerance, voltage,
temperature, and aging
variations.
Vpp_nv_saLL | FPREG Ballast collector supply | When collector of NPN ballast is 2.25 — 55 \'%
AST voltage directly supplied by an on board
supply source (not shared with
VDD_HV_A supply pin) without
any series resistance, that is,
RC?BALLAST less than 0.01 Ohm.
Rc_saLLasT |Series resistor on collector of When VDD_HV_BALLAST is — — 0.1 Ohm
FPREG ballast shorted to VDD_HV_A on the
board
tsu Start-up time with external Cfp_reg =3 pF — 74 — ps
ballastafter main supply
(VDD_HV_A) stabilization
tsu_int Start-up time with internal ballast |Cfp_reg = 3 yF — 103 — us
after main supply (VDD_HV_A)
stabilization
tramp Load current transient lload from 15% to 55% 1.0 us
Cfp_reg =3 puF

—_

Split capacitance on each pair VDD_LV pin should sum up to a total value of C,_req

2. Typical values will vary over temperature, voltage, tolerance, drift, but total variation must not exceed minimum and
maximum values.

3. Ceramic X7R or X5R type with capacitance-temperature characteristics +/-15% of -55 degC to +125degC is
recommended. The tolerance +/-20% is acceptable.

4. Itis required to minimize the board parasitic inductance from decoupling capacitor to VDD_HV_FLA pin and the routing

inductance should be less than 1nH.
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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.
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Peripheral operating requirements and behaviours

Table 18. Functional reset pad electrical specifications (continued)

Symbol | Parameter Conditions Value Unit
Min | Typ Max
Vhys CMOS Input Buffer hysterisis — 300 — — mV
Vbp_POR Minimum supply for strong pull-down | — — — 1.2 \"
activation
loL R Strong pull-down current 1 1 Device under power-on reset 0.2 — — mA
Vbb_Hv_a=V pp_POR
VoL =0.35"Vpp_nv_a
Device under power-on reset 11 — — mA
Vbp_Hv_a=V pp_PoR
VoL = 0.35*Vpp_nv_io
WeRsT RESET input filtered pulse — — — 500 ns
WNERsT RESET input not filtered pulse — 2000 — — ns
llwpu! Weak pull-up current absolute value RESET pin V| = Vpp 23 — 82 A
1. Strong pull-down is active on PHASEO, PHASE1, PHASE2, and the beginning of PHASE3 for RESET.
5.6 PORST electrical specifications
Table 19. PORST electrical specifications
Symbol Parameter Value Unit
Min Typ Max
WEpoRST PORST input filtered pulse — — 200 ns
WNFEPORST PORST input not filtered pulse 1000 — — ns
Viy Input high level 0.65 x — — \
Vbb_Hv_A
Vi Input low level — — 0.35x |V
Vbb_Hv_A

6 Peripheral operating requirements and behaviours

6.1 Analog

6.1.1 ADC electrical specifications

The device provides a 12-bit Successive Approximation Register (SAR) Analog-to-
Digital Converter.

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
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Clocks and PLL interfaces modules

Single input comparator

(EXTAL WANE) raf clk
M
[
Differential input comparator
{(FSP/LCP)
peak detactor
{LCP)
DRIVER
(LCP/FSF)
Pull down resistor
[QFF)

1M ohms Feedback Resistor

ESD PAD
LCP/FSP/OFF
Egﬂ” F’ﬁ“ \LCF/FSF/QFF) 300 ohms
onms
EXTAL pin XTAL pin

Resistor for Current

| |:|| Limitation

Crystal ar resonator

T 7

Figure 7. Oscillator connections scheme

Table 23. Main oscillator electrical characteristics

Symbol Parameter Mode Conditions Min Typ Max Unit
fxoscHs Oscillator FSP/LCP 8 40 MHz
frequency
ImXOSCHS Driver LCP 23 mA/NV
Transconduct FSP 33
ance
VxoscHs Oscillation LCp! 212 8 MHz 1.0 Vpep
Amplitude 16 MHz 10
40 MHz 0.8
TxOSCHSSU Startup time | FSP/LCP! 8 MHz 2 ms
16 MHz 1
40 MHz 0.5

Table continues on the next page...
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Memory interfaces

Table 30. Flash memory program and erase specifications

Symbol Characteristicl Typ? Factory Field Update Unit
Programming? 4
Initial Initial Typical Lifetime Max®
Max Max, Full End of
Temp Life®
20°C <Tp | -40°C <T, | -40°C <T, | =1,000 | < 250,000

<30°C <150°C <150°C | cycles cycles
tawpgm Doubleword (64 bits) program time |43 100 150 55 500 us
topgm Page (256 bits) program time 73 200 300 108 500 V&
typpgm Quad-page (1024 bits) program 268 800 1,200 396 2,000 ys

time

tekers 16 KB Block erase time 168 290 320 250 1,000 ms
t16Kkpgm 16 KB Block program time 34 45 50 40 1,000 ms
t3okers 32 KB Block erase time 217 360 390 310 1,200 ms
taokpgm 32 KB Block program time 69 100 110 90 1,200 ms
teakers 64 KB Block erase time 315 490 590 420 1,600 ms
teakpgm 64 KB Block program time 138 180 210 170 1,600 ms
tosekers 256 KB Block erase time 884 1,520 2,030 1,080 4,000 — ms
tosekpgm 256 KB Block program time 552 720 880 650 4,000 — ms

1. Program times are actual hardware programming times and do not include software overhead. Block program times
assume quad-page programming.
2. Typical program and erase times represent the median performance and assume nominal supply values and operation at

25 °C. Typical program and erase times may be used for throughput calculations.
Conditions: < 150 cycles, nominal voltage.
Plant Programing times provide guidance for timeout limits used in the factory.
5. Typical End of Life program and erase times represent the median performance and assume nominal supply values.

Typical End of Life program and erase values may be used for throughput calculations.
6. Conditions: -40°C < T, < 150°C, full spec voltage.

6.3.2 Flash memory Array Integrity and Margin Read specifications
Table 31. Flash memory Array Integrity and Margin Read specifications

Symbol

Characteristic

Min Typical | Max' !

Units
2,2

tai1 6kseq

Array Integrity time for sequential sequence on 16 KB block.

512 x
Tperiod x
Nread

tai32kseq

Array Integrity time for sequential sequence on 32 KB block.

1024 x
Tperiod x
Nread

tai64kseq

Array Integrity time for sequential sequence on 64 KB block.

2048 x
Tperiod x
Nread

Table continues on the next page...
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Memory interfaces

Table 33. Flash memory AC timing specifications (continued)

Symbol Characteristic Min Typical Max Units
tdrev Time to recover once exiting low power mode. 16 — 45 ys
plus seven plus seven
system system
clock clock
periods. periods
taistart Time from 0 to 1 transition of UTO-AIE initiating a Margin Read — — 5 ns

or Array Integrity until the UTO-AID bit is cleared. This time also
applies to the resuming from a suspend or breakpoint by
clearing AISUS or clearing NAIBP

taistop Time from 1 to 0 transition of UTO-AIE initiating an Array — — 80 ns
Integrity abort until the UTO-AID bit is set. This time also applies

to the UTO-AISUS to UTO-AID setting in the event of a Array pI:;;‘tlf;;en
Integrity suspend request. clock
periods
tmrstop Time from 1 to 0 transition of UTO-AIE initiating a Margin Read 10.36 — 20.42 us

abort until the UTO-AID bit is set. This time also applies to the lus four lus four
UTO-AISUS to UTO-AID setting in the event of a Margin Read | ° P

system system
suspend request.

clock clock
periods periods

6.3.6 Flash read wait state and address pipeline control settings

The following table describes the recommended RWSC and APC settings at various
operating frequencies based on specified intrinsic flash access times of the flash module
controller array at 125 °C.

Table 34. Flash Read Wait State and Address Pipeline Control
Combinations

Flash frequency RWSC setting APC setting
0 MHz < fFlash <= 33 MHz
33 MHz < fFlash <= 100 MHz
100 MHz < fFlash <= 133 MHz
133 MHz < fFlash <= 160 MHz

Al W|IN| O
alalalo
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Communication interfaces

Table 35. DSPI electrical specifications (continued)

No Symbol Parameter Conditions High Speed Mode low Speed mode Unit
Min Max Min Max
12 tho Data hold Master (MTFE = 0) NA — -2 — ns
time for
outputs
Slave 4 — 6 —
Master (MTFE =1, -2 — 107 _
CPHA =0)
Master (MTFE =1, -2 — -2 —
CPHA = 1)
1. SMPL_PTR should be set to 1
NOTE
Restriction For High Speed modes
» DSPI2, DSPI3, SPI1 and SPI2 will support 40MHz Master
mode SCK
* DSPI2, DSPI3, SPI1 and SPI2 will support 25MHz Slave
SCK frequency
e Only one {SIN,SOUT and SCK} group per DSPI/SPI will
support high frequency mode
* For Master mode MTFE will be 1 for high speed mode
* For high speed slaves, their master have to be in MTFE=1
mode or should be able to support 15ns tSUO delay
NOTE
For numbers shown in the following figures, see Table 35
Table 36. Continuous SCK timing
Spec Characteristics Pad Drive/Load Value
Min Max
tSCK SCK cycle timing strong/50 pF 100 ns
PCS valid after SCK strong/50 pF - 15 ns
PCS valid after SCK strong/50 pF -4 ns
Table 37. DSPI high speed mode I/Os
DSPI High speed SCK High speed SIN High speed SOUT
DSPI2 GPIO[78] GPIO[76] GPIO[77]
DSPI3 GPIO[100] GPIO[101] GPIO[98]
SPI1 GPIO[173] GPIO[175] GPIO[176]
SPI2 GPIO[79] GPIO[110] GPIO[111]
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Communication interfaces
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Figure 12. DSPI modified transfer format timing — master, CPHA =0
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Figure 13. DSPI modified transfer format timing — master, CPHA =1
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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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4
FlexRay electrical specifications

MII2 Mil1
RXCLK (input) /

MII3 Mil4
RXD[n:O] Valid data
RXDV Valid data
RXER X Valid data X

Figure 22. RMII/MII receive signal timing diagram

6.4.3.2 RMII signal switching specifications

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

Table 42. RMII signal switching specifications

Num Description Min. Max. Unit
— EXTAL frequency (RMII input clock RMII_CLK) — 50 MHz
RMII1 RMII_CLK pulse width high 35% 65% RMII_CLK

period
RMII2 RMII_CLK pulse width low 35% 65% RMII_CLK

period
RMII3 RXDI[1:0], CRS_DV, RXER to RMII_CLK setup 4 — ns
RMII4 RMII_CLK to RXD[1:0], CRS_DV, RXER hold 2 — ns
RMII7 RMII_CLK to TXD[1:0], TXEN invalid 4 — ns
RMII8 RMII_CLK to TXD[1:0], TXEN valid — 15 ns

6.4.4 SAlI electrical specifications

All timing requirements are specified relative to the clock period or to the minimum
allowed clock period of a device

Table 43. Master mode SAI Timing

no Parameter Value Unit
Min Max
Operating Voltage 2.7 3.6 \"
S1 SAI_MCLK cycle time 40 - ns

Table continues on the next page...
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Thermal attributes

Board type Symbol Description 176LQFP Unit Notes

Four-layer (2s2p) | Rgyma Thermal 17.8 °C/W 1,3

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

Ress Thermal 10.9 °C/W 44
resistance, junction
to board

Reuc Thermal 8.4 °C/W 55
resistance, junction
to case

Yyr Thermal 0.5 °C/W 66
resistance, junction
to package top

Y Thermal 0.3 °C/W 77
characterization

parameter, junction
to package bottom

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 resistance between the die and the solder pad on the bottom of the package based on simulation without any
interface resistance. 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 top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is
written as Psi-JB.
Board type Symbol Description 324 MAPBGA Unit Notes
Single-layer (1s) Reua Thermal 31.0 °C/W 11,22
resistance, junction
to ambient (natural
convection)
Four-layer (2s2p) | Rgya Thermal 243 °C/W 1,2,33
resistance, junction
to ambient (natural
convection)
Single-layer (1s) Reuma Thermal 23.5 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)
Four-layer (2s2p) | Reyma Thermal 20.1 °C/W 1,3
resistance, junction
to ambient (200 ft./
min. air speed)

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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Reset sequence

;Reset Sequence Trigger

;Reset Sequence Start Condition |
N\ RESET_B /

>< PHASEO ><PHASE1 2>< PHASE3 >< BIST PHASE1,2>< PHASE3 X DRUN

A 4
I |[Establish j Self Test j Device

HIRC and Setup Config !

HpwRr !

Flash
Init

Device
Config

Flash
Init

MBIST ‘j

|
Tora, min < TRESET < TDRB, max !

Applicatio
Execution

-
>

A

Figure 32. Destructive reset sequence, BIST enabled

;Reset Sequence Trigger

;F{eset Sequence Start Condition |
A\ RESET_B 4

>:< PHASEO ><PHASE1 2>< PHASE3 >< DRUN

- BAF:

! | Establish Flash j Device Appli;ation
I IRC and Init Conflg Execution
i1l PWR

|
I TpR, min < TRESET < TDR, max
|

Figure 33. Destructive reset sequence, BIST disabled

: Reset Sequence Trigger !

'Reset Sequence Start Condition

j RESET_B /7
X

PHASE1,2>‘< PHASE3 >‘< BIST ><PHASE1 2>< PHASE3 >< DRUN

Flash j Device j Self Test | \imisT j Flash Device Applicatio
Init Config Setup Init Config : Execution
I
TERLB, min < TRESET < TERLB, max _
L]

Figure 34. External reset sequence long, BIST enabled

Reset Sequence Trigger;

Reset Sequence Start Condition : !

\I\ RESET_B /
I

><PHASE1 2>< PHASE3 >< DRUN

Devmeu ‘AB;/)\;;:II:atlon

Conflg Kecutim
|

TERL, min < TRESET < TFRL, max

Flash

|
Init

Figure 35. Functional reset sequence long
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Revision History

Table 51. Revision History (continued)

Rev. No. Date Substantial Changes
Rev 4 9 March 2016 In section, Voltage regulator electrical characteristics
* Intable, Voltage regulator electrical specifications:
* Updated the footnote on Vpp v BaLLAST
Rev 5 27 February In Family Comparison section:

2017

¢ Updated the "MPC5746C Family Comparison" table.
¢ added "NVM Memory Map 1", "NVM Memory Map 2", and "RAM Memory Map"
tables.

Updated the product version, flash memory size and optional fields information in
Ordering Information section.

In Recommended Operating Conditions section, removed the note related to additional
crossover current.

VDD_HV_C row added in "Voltage regulator electrical specifications" table in Voltage
regulator electrical characteristics section.

In Voltage Monitor Electrical Characteristics section, updated the "Trimmed" Fall and
Rise specs of VHVD_LV_cold parameter in "Voltage Monitor Electrical Characteristics"
table.

In AC Electrical Specifications: 3.3 V Range section, changed the occurrences of
“ipp_sre[1:0]” to “SIUL2_MSCRn.SRC[1:0]” in the table.

In DC Electrical Specifications: 3.3 V Range section, changed the occurrences of
“ipp_sre[1:0]” to “SIUL2_MSCRn.SRC[1:0]” and updated "Vol min and max" values in
the table.

In AC Electrical Specifications: 5 V Range section, changed the occurrences of
“ipp_sre[1:0]” to “SIUL2_MSCRn.SRC[1:0]” in the table.

In DC Electrical Specifications: 5 V Range section, changed the occurrences of
“ipp_sre[1:0]” to “SIUL2_MSCRn.SRC[1:0]” and updated "Vol min and max" values in
the table.

In "Flash memory AC timing specifications" table in Flash memory AC timing
specifications section:

* Updated the "t,qs" typ value from 7 us to 9.4 us.

* Updated the "tps,s" max value from 9.1 us to 11.5 us.

Added "Continuous SCK Timing" table in DSPI timing section.

Added "ADC pad leakage" at 105°C TA conditions in "ADC conversion characteristics
(for 12-bit)" table in ADC electrical specifications section.

In "STANDBY Current consumption characteristics" table in Supply current
characteristics section:

» Updated the Typ and max values of IDD Standby current.

¢ Added IDD Standby3 current spec for FIRC ON.

Removed IVDDHV and IVDDLYV specs in 16 MHz RC Oscillator electrical specifications
section.

Added Reset Sequence section, with Reset Sequence Duration, BAF execution duration
section, and Reset Sequence Distribution as its sub-sections.

Table continues on the next page...
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