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L __________________________________________________________________________________4
Family comparison
NOTE
All optional features (Flash memory, RAM, Peripherals) start
with lowest peripheral number (for example: STM_0) or
memory address and end at the highest available peripheral

number or memory address (for example: MPC574xC have 2
STM, ending with STM_1).

Table 1. MPC5748G Family Comparison1

Feature MPC5747C MPC5748C MPC5746G MPC5747G MPC5748G
CPUs €200z4 €200z4 €200z4 €200z4 €200z4
e200z2 e200z2 e€200z4 e€200z4 €200z4
e200z2 e200z2 e200z2
FPU €200z4 €200z4 €200z4 €200z4 €200z4
e200z4 e200z4 e200z4
Maximum 160MHz (z4) 160MHz (z4) 160MHz (z4) 160MHz (z4) 160MHz (z4)
F(r):;l:ztri1282 80MHz (22) 80MHz (22) 160MHz (24) 160MHz (24) 160MHz (24)
80MHz (z2) 80MHz (z2) 80MHz (z2)
Flash memory 4 MB 6 MB 3 MB 4 MB 6 MB
EEPROM support 32 KB to 128 KB emulated 32 KB to 192 KB emulated
RAM 512 KB 768 KB
ECC End to End
SMPU 32 entry
DMA 32 channels
10-bit ADC 48 Standard channels
32 External channels
12-bit ADC 16 Precision channels
16 Standard channels
32 External channels
AnalogComparator 3
BCTU 1
SWT 43
ST™M 3
PIT-RTI 16 channels PIT
1 channels RTI
RTC/API Yes
Total Timer /0% 96 channels
16-bits
LINFlexD 1 M/S, 15 M 1M/S,17 M
FlexCAN 8 with optional CAN FD support
DSPI/SPI 4 x DSPI
6 x SPI

Table continues on the next page...
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Ordering parts

Table 3. MPC5748G Family Comparison - NVM Memory Map 2

Start Address End Address Flash block RWW MPC5747C MPC5746G
MPC5748C MPC5747G
MPC5748G
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 O0x00F9FFFF 16 KB data Flash 2 available available
0xO0FA0000 OxO0FA3FFF 16 KB data Flash 3 available available
0x00FA4000 OxO00FA7FFF 16 KB data Flash 3 available available
0xO0FA8000 OxO0FABFFF 16 KB data Flash 3 available available
0x00FACO000 OxO00FAFFFF 16 KB data Flash 3 available available
0x00FB0000 O0xO00FB7FFF 32 KB data Flash 2 not available available
0xO0FB8000 0xO0FBFFFF 32 KB data flash 3 not available available
Table 4. MPC5748G Family Comparison - RAM Memory Map
Start Address End Address Allocated size [KB] MPC5747C MPC5748C
MPC5746G
MPC5747G
MPC5748G
0x40000000 0x40001FFF 8 available available
0x40002000 0x4000FFFF 56 available available
0x40010000 0x4001FFFF 64 available available
0x40020000 0x4003FFFF 128 available available
0x40040000 0x4007FFFF 256 available available
0x40080000 0x400BFFFF 256 not available available

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: MPC5748G .
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3.2 Ordering Information

General

P PC 57 4 8 G S Ko M MJ
Qualification Status Q
Power Architecture

Automotive Platform

Example Code

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 Package Code
P = Engineering samples C = Body Control Feature Set KU = 176 LQFP EP
S = Automotive qualified G = Gateway Feature Set MJ = 256 MAPBGA

MN = 324 MAPBGA
Optional fields
Blank = Feature not available

PC = Power Architecture CPU Frequency

2 = Each z4 operates up to 120

Automotive Platform S = HSM (Security Module) MHz
57 = Power Architecture in 55nm F=CANFD
6 = Each z4 at to 160
B = Both HSM and CAN FD W ach z4 operates up fo
Core Version T = HSM and 2nd Ethernet
4 = e200z4 Core Version (highest G = CAN FD and 2nd Ethernet gh_"gm:amnzt:‘eoe?
core version in the case of multiple H = HSM, CAN FD, and 2nd Eternet Blank fTray
cores) Fab and mask version indicator  Temperature spec.
K=TSMC Fab C=-40.Cto +85.C Ta
Flash Memory Size e sion of maskset V =-40.C to +105.C Ta
6=3MB 1;1N81M M =-40.C to +125.C Ta
; = g mg 0A=ON78S

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
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General

Stress beyond the listed maximum values may affect device

reliability or cause permanent damage to the device.

Table 5. Absolute maximum ratings

Symbol Parameter Conditions’ Min Max Unit
Vop_Hv A Vob_Hv B |3.3 V - 5. 5V input/output supply voltage — -0.3 6.0 \Y
Vpp_Hv_c?
Vob_Hv FLA® 3.3 V flash supply voltage (when supplying — -0.3 3.63 v
from an external source in bypass mode)
Vpb_Lp_DEC® Decoupling pin for low power regulators® — -0.3 1.32 \Y
VDD?HV?ADC17REF7 3.3V /5.0V ADC1 hlgh reference VOltage — -0.3 6 \Y
Vbb_HV_ADCO 3.3V to 5.5V ADC supply voltage — -0.3 6.0 \
Vbb_Hv_ADGH
Vss_Hv_ADCO 3.3V to 5.5V ADC supply ground — -0.1 0.1 \
Vss_Hv_aDC1
Vbp_Lv Core logic supply voltage — -0.3 1.32 \Y
ViNA Voltage on analog pin with respect to — -0.3 Min (Vpp qv x| V
ground (Vss_nv) Vbb_Hv_ADCxs
Vbb_ADCx_REF)
+0.3
ViN Voltage on any digital pin with respect to Relative to -0.3 Vbp v x+ 03| V
ground (Vss Hv) Vbp_Hv_As
Vbb_Hv_B:
Vop_Hv_c
liINndPAD Injected input current on any pin during Always -5 5 mA
overload condition
lindsum Absolute sum of all injected input currents — -50 50 mA
during overload condition
Tramp Supply ramp rate — 0.5V /min 100V/ms —
Tp8 Ambient temperature — -40 125 °C
Tsta Storage temperature — -55 165 °C

ONOOA LN~

All voltages are referred to VSS_HV unless otherwise specified
VDD_HV_B and VDD_HV_C are common together on the 176 LQFP-EP package.
VDD_HV_FLA must be connected to VDD_HV_A when VDD_HV_A = 3.3V
VDD_HV_FLA must be disconnected from ANY power sources when VDD_HV_A =5V
This pin should be decoupled with low ESR 1 pF capacitor.
Not available for input voltage, only for decoupling internal regulators
10-bit ADC does not have dedicated reference and its reference is double bonded to 10-bit ADC supply(VDD_HV_ADCO).
T,=150°C. Assumes Tp=125°C

e Assumes maximum 6JA. SeeThermal attributes
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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.

 [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 =35 V)' specify their ranges when
configured in 3.3V or 5V respectively.

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

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

Vop_Hv_ria®  [HV flash supply voltage — 3.15 3.6 \

Vbb_nv_apct_rer |HV ADC1 high reference voltage — 3.0 5.5 \%

Vbb_Hv_ADCO HV ADC supply voltage — max(VDD_H 3.6 \Y
v V_A,VDD_H
DD_HV_ADC1 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_comp Rer> © | Analog Comparator DAC reference voltage — 3.15 3.6 \
liNngPAD Injected input current on any pin during — -3.0 3.0 mA
overload condition

Table continues on the next page...
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General

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

Symbol Parameter Conditions' Min2 Max Unit
Ta Ambient temperature under bias fcpu < 160 -40 125 °C
MHz
Ty Junction temperature under bias — -40 150 °C

—

P w

oo

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.
VDD_HV_FLA must be connected to VDD_HV_A when VDD_HV_A = 3.3V

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.

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 v x =5 V)

Symbol Parameter Conditions ! Min2 Max Unit
Vbp_Hv A HV 10 supply voltage — 45 5.5 \
Vbp_Hv_B
Vbb_Hv_c

Vbp_Hv_FLA® HV flash supply voltage — 3.15 3.6 Y
Vop_Hv_apc1_grer |HV ADC1 high reference voltage — 3.15 5.5 \
Vbb_Hv_ADCO HV ADC supply voltage — max(VDD_H 5.5 \
V_AVDD_H
Vbp_Hv_ADC1 V_B,VDD_H
V_C)-0.05
Vss_Hv_ADCO HV ADC supply ground — -0.1 0.1 \
Vss_Hv_aDcCt
Vpp_ v* Core supply voltage — 1.2 1.32 v
Vint_cmp Rer® | Analog Comparator DAC reference voltage — 3.15 5.5 \
liINngPAD Injected input current on any pin during — -3.0 3.0 mA
overload condition
Ta Ambient temperature under bias fcpu < 160 -40 125 °C
MHz
Ty Junction temperature under bias — —40 150 °C

—

P w

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 Cyash_reg-

VDD_LV supply pins should never be grounded (through a small impedance). If these are not driven, they should only be
left floating

This supply is shorted VDD_HV_A on lower packages.

MPC5748G Microcontroller Data Sheet, Rev. 5, 07/2017
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General
Table 8. Voltage regulator electrical specifications (continued)
Symbol Parameter Conditions Min Typ Max Unit
C.vvoo » | VDD_HV_A supply capacitor Min, max values shall be granted 1 — — uF
o with respect to tolerance, voltage,
temperature, and aging
variations.
C.vvooes |VDD_HV_B supply capacitor® Min, max values shall be granted 1 — — uF
o with respect to tolerance, voltage,
temperature, and aging
variations.
V. VDD_C 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 — — pF
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 — 5.5 \
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 after main supply Cfp_reg =3 pF — 74 — ys
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.
5. 1. For VDD_HV_A, VDD_HV_B, and VDD_HV_C, 1pf on each side of the chip
a. 0.1 pf close to each VDD/VSS pin pair.
b. 10 uf near for each power supply source
c. ForVDD_LV, 0.1uf close to each VDD/VSS pin pair is required. Depending on the the selected regulation
mode, this amount of capacitance will need to be subtracted from the total capacitance required by the
regulator for e.g., as specified by CFP_REG parameter.

2. For VDD_LV, 0.1uf close to each VDD/VSS pin pair is required. Depending on the the selected regulation mode, this
amount of capacitance will need to be subtracted from the total capacitance required by the regulator for e.g., as
specified by CFP_REG parameter

Only applicable to ADC1

o
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General

x FlexCAN state machines clocked(other FLEXCAN clock gated), 4 x LINFlexD transmitting (Other clock gated), 1x eMIOS
clocked(used OPWFMB mode) (Others clock gated), FIRC, SIRC, FXOSC, SXOSC, PLL running, BCTU, DMAMUX,
ACMP clock gated. All others modules clock gated if not specifically mentioned. /O supply current excluded
Recommended Transistors:MJD31@85°C, 105°C and 125°C.
Enabled Modules in Body mode enabled at maximum frequency: 2 x 20024 @ 120Mhz(Instruction and Data cache
enabled),Platform @ 120MHz, SRAMs accessed in parallel, Flash access(prefetch is disabled while buffers are enabled),
HSM reading from flash at regular intervals(500 pll clock cycles), DMA (SRAM to SRAM), ADCO converting using BCTU
triggers which are triggered through PIT(ADC1 clocked), RTC clocked, 3 x STM clocked, 2 x DSPI transmitting(others
DSPIs clocked), 2 x SPI transmitting(others clocked), 4 x FlexCAN state machines working(others clocked), 9xLINFlexD
transmitting (others clocked), 1xeMIOS operational (used OPWFMB mode) (others clocked), FIRC, SIRC, FXOSC,
SXOSC, PLL running, MEMU, FCCU, SIUL, SDHC,CMP clocked, e200Z2, ENET, MLB, SAl, 12C, FlexRay, USB clock
gated. All others modules clock gated if not specifically mentioned 1/0 supply current excluded
Recommended Transistors:BCP56, BCP68 or MUD31@85°C, BCP56, BCP68 or MUD31@ 105°C and MJD31@ 125°C.
Enabled Modules in Body mode enabled at maximum frequency:2 x e200Z4 @ 80Mhz(Instruction and Data cache
enabled),Platform @80MHz, SRAMs accessed in parallel, Flash access(prefetch is disabled while buffers are enabled),
HSM reading from flash at regular intervals(500 pll clock cycles), DMA (SRAM to SRAM), ADCO converting using BCTU
triggers which are triggered through PIT(ADC1 clocked), RTC clocked, 3 x STM clocked, 2 x DSPI transmitting(others
DSPIs clocked), 2 x SPI transmitting(others clocked), 4 x FlexCAN state machines working(others clocked), 9xLINFlexD
transmitting (others clocked), 1xeMIOS operational (used OPWFMB mode) (others clocked), FIRC, SIRC, FXOSC,
SXOSC, PLL running, MEMU, FCCU, SIUL, SDHC,CMP clocked, e200Z2, ENET, MLB, SAl, 12C, FlexRay, USB clock
gated. All others modules clock gated if not specifically mentioned 1/O supply current excluded
10. Recommended Transistors:BCP56, BCP68 or MJD31@85°C, 105°C and 125°C
11. Internal structures hold the input voltage less than Vpp nv apc_rer + 1.0 V on all pads powered by Vppa supplies, if the
maximum injection current specification is met (3 mA for all pins) and Vppa is within the operating voltage specifications.
12. This value is the total current for two ADCs.Each ADC might consume upto 2mA at max.

No

© ®

Table 11. Low Power Unit (LPU) Current consumption characteristics

Symbol Parameter Conditions! Min | Typ [ Max | Unit
LPU_RUN with 266K RAM, [T,=25°C — 8.9 mA
but only one RAM gvs o1k = 16MHz
being accessed

ADCO = OFF, SPI0 = OFF, LINO = OFF, CANO = OFF
T,=25°C 10.2
SYS_CLK = 16MHz
ADCO = ON, SPI0 = ON, LINO = ON, CANO = ON

T,=85°C — [125 | 22
T,=105°C — |145 | 24
T,=125°C 2 — |16 26

SYS_CLK = 16MHz
ADCO = ON, SPI0 = ON, LINO = ON, CANO = ON

LPU_STOP  |with 256K RAM [T, =25°C — |o0535 mA
Ta=85°C — lo72 | 8
T,=105°C — | 8
Ta=125°C?2 — |16 | 106

1. The content of the Conditions column identifies the components that draw the specific current.
2. Assuming Ta=Tj, as the device is in static (fully clock gated) mode. Assumes maximum 8JA of 2s2p board. SeeThermal
attributes
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A ————
1/0 parameters

Table 13. ESD ratings (continued)

Symbol Parameter Conditions' Class Max value? Unit
conforming to AEC-
Q100-002
VEsp(com) Electrostatic discharge Ta=25°C C3A 500 \Y
(Charged Device Model) conforming to AEC- 750 (corners)
Q100-011

1. Al ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.
2. Data based on characterization results, not tested in production.

4.7 Electromagnetic Compatibility (EMC) specifications

EMC measurements to IC-level IEC standards are available from NXP on request.

5 1/0 parameters

5.1 AC specifications @ 3.3 V Range
Table 14. Functional Pad AC Specifications @ 3.3 V Range

Symbol Prop. Delay (ns)' Rise/Fall Edge (ns) Drive Load SIUL2_MSCRN[SRC 1:0]
L>H/H>L (PF)
Min Max Min Max MSB,LSB
pad_sr_hv 6/6 1.9/1.5 25 11
(output) 2.5/2.5 8.25/7.5 0.8/0.6 3.25/3 50
6.4/5 19.5/19.5 3.5/2.5 12/12 200
2.2/2.5 8/8 0.55/0.5 3.9/3.5 25 10
0.090 1.1 0.035 1.1 asymmetry?
2.9/3.5 12.5/11 1 7/6 50
11/8 35/31 7.7/5 25/21 200
8.3/9.6 45/45 4/3.5 25/25 50 01
13.5/15 65/65 6.3/6.2 30/30 200
13/13 75/75 6.8/6 40/40 50 003
21/22 100/100 11/11 51/51 200
pad_i_hv/ 2/2 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. This row specifies the min and max asymmetry between both the prop delay and the edge rates for a given PVT and 25pF
load. Required for the Flexray spec.
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Analog
Table 20. ADC conversion characteristics (for 12-bit) (continued)
Symbol Parameter Conditions Min Typ! Max Unit
Rap® Internal resistance of analog — — — 825 Q
source
INL Integral non-linearity (precise — -2 — 2 LSB
channel)
INL Integral non-linearity (standard — -3 — 3 LSB
channel)
DNL Differential non-linearity — -1 — 1 LSB
OFS Offset error — —6 — 6 LSB
GNE Gain error — —4 — 4 LSB
ADC Analog Pad |Max leakage (precision channel) 150 °C — — 250 nA
(pad gggg)to ONe I Max leakage (standard channel) 150 °C — — 2500 nA
Max leakage (standard channel) 105 °C 1 — 5 250 nA
Max positive/negative injection -5 — 5 mA
TUE recision channels | Total unadjusted error for precision | Without current injection -6 +/-4 6 LSB
channels With current injection +/-5 LSB
TUEcgtandard/extended | TOtal unadjusted error for standard/ | Without current injection -8 +/-6 8 LSB
channels extended channels With current injection” +/-8 LSB
trecovery STOP mode to Run mode recovery <1 us
time

1. Active ADC input, VinA < [min(ADC_VrefH, ADC_ADV, VDD_HV_IOx)]. VDD_HV_IOx refers to 1/0O segment supply
voltage. Violation of this condition would lead to degradation of ADC performance. Please refer to Table: 'Absolute
maximum ratings' to avoid damage. Refer to Table: 'Recommended operating conditions (VDD_HV_x = 3.3 V)' for required
relation between 10_supply_A,B,C and ADC_Supply.

2. The internally generated clock (known as AD_clk or ADCK) could be same as the peripheral clock or half of the peripheral
clock based on register configuration in the ADC.

3. During the sample time the input capacitance Cg can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within ts;mpe. After the end of the
sample time tsample, changes of the analog input voltage have no effect on the conversion result. Values for the sample
clock tsample depend on programming.

4. This parameter does not include the sample time tsample, but only the time for determining the digital result and the time to
load the result register with the conversion result.

5. Apart from tsample and tconv, few cycles are used up in ADC digital interface and hence the overall throughput from the
ADC is lower.

6. See Figure 2.

7. Current injection condition for ADC channels is defined for an inactive ADC channel (on which conversion is NOT being
performed), and this occurs when voltage on the ADC pin exceeds the I/O supply or ground. However, absolute maximum
voltage spec on pad input (VINA, see Table: Absolute maximum ratings) must be honored to meet TUE spec quoted here

Table 21. ADC conversion characteristics (for 10-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? frequency.)

fs Sampling frequency — — — 1.00 MHz

tsample Sample time® 80 MHz@ 100 ohm source 275 — — ns
impedance

Table continues on the next page...
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Analog
Table 21. ADC conversion characteristics (for 10-bit) (continued)
Symbol Parameter Conditions Min Typ' Max Unit
teonv Conversion time* 80 MHz 550 — — ns
tiotal_conv Total Conversion time tsample + 80 MHz 1 — — ys
teonv (for standard channels)
Total Conversion time tsample + 1.5 — —
teonv (for extended channels)
Cs ADC input sampling capacitance |— — 3 5 pF
Cpy® ADC input pin capacitance 1 — — — 5 pF
Cps® ADC input pin capacitance 2 — — — 0.8 pF
Rsw1® Internal resistance of analog Vgerrange =4.5t055V — — 0.3 kQ
source Vger range = 3.15t0 3.6 V |— — 875 0
Rap® Internal resistance of analog — — — 825 Q
source
INL Integral non-linearity — -2 — 2 LSB
DNL Differential non-linearity — -1 — 1 LSB
OFS Offset error — —4 — 4 LSB
GNE Gain error — -4 — 4 LSB
ADC Analog Pad |Max leakage (standard channel) 150 °C — — 2500 nA
(pad gxligg)to ONe I Max leakage (standard channel) 105 °C 1A — 5 250 nA
Max positive/negative injection -5 — 5 mA
TUEstandard/extended | TOtal unadjusted error for standard | Without current injection -4 +/-3 4 LSB
channels channels With current injection® +-4 LSB
trecovery STOP mode to Run mode recovery <1 ps
time

Active ADC Input, VinA < [min(ADC_ADV, 10_Supply_A,B,C)]. Violation of this condition would lead to degradation of ADC
performance. Please refer to Table: 'Absolute maximum ratings' to avoid damage. Refer to Table: ‘Recommended
operating conditions' for required relation between 10_supply_A, B, C and ADC_Supply.

The internally generated clock (known as AD_clk or ADCK) could be same as the peripheral clock or half of the peripheral
clock based on register configuration in the ADC.

During the sample time the input capacitance Cg can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within tsympie. After the end of the
sample time tsample, changes of the analog input voltage have no effect on the conversion result. Values for the sample
clock tsample depend on programming.

This parameter does not include the sample time tgampie, but only the time for determining the digital result and the time to
load the result register with the conversion result.

See Figure 2

Current injection condition for ADC channels is defined for an inactive ADC channel (on which conversion is NOT being
performed), and this occurs when voltage on the ADC pin exceeds the I/O supply or ground. However, absolute maximum
voltage spec on pad input (VINA, see Table: 'Absolute maximum ratings') must be honored to meet TUE spec quoted here

NOTE
The ADC input pins sit across all three I/O segments,
VDD_HV_A, VDD_HV_B and VDD_HV_C.
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Clocks and PLL interfaces modules

6.2 Clocks and PLL interfaces modules

6.2.1 Main oscillator electrical characteristics

This device provides a driver for oscillator in pierce configuration with amplitude
control. Controlling the amplitude allows a more sinusoidal oscillation, reducing in this
way the EMI. Other benefits arises by reducing the power consumption. This Loop
Controlled Pierce (LCP mode) requires good practices to reduce the stray capacitance of
traces between crystal and MCU.

An operation in Full Swing Pierce (FSP mode), implemented by an inverter is also
available in case of parasitic capacitances and cannot be reduced by using crystal with
high equivalent series resistance. For this mode, a special care needs to be taken
regarding the serial resistance used to avoid the crystal overdrive.

Other two modes called External (EXT Wave) and disable (OFF mode) are provided. For
EXT Wave, the drive is disabled and an external source of clock within CMOS level
based in analog oscillator supply can be used. When OFF, EXTAL is pulled down by 240
Kohms resistor and the feedback resistor remains active connecting XTAL through
EXTAL by 1M resistor.
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Clocks and PLL interfaces modules

Single input comparator
[EXTAL WaVE)

ref clk
e
-
Differential input comparator
(FSP/LCP)
peak detaector
{LCF)
DRIVER
(LCP/FSF)
Pull down resistor
[OFF)

1M ohms Feedback Resistor
[LCRPfFSP/OFF)

ESD PAD
300 ahms

ESD PAD
300 chms

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 8 MHz 1.0 Vpp
Amplitude 16 MHz 10
40 MHz 0.8
TxoscHssU Startup time |FSP/LCP 8 MHz 2 ms
16 MHz 1
40 MHz 0.5
Oscillator FSP 8 MHz 2.2 mA
Analog Circuit 16 MHz 55
supply current
40 MHz 3.2

Table continues on the next page...
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Communication interfaces

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

AlW[(NM| O

Al a2l o

6.4 Communication interfaces

6.4.1 DSPI timing

Table 35. DSPI electrical specifications

No Symbol Parameter Conditions High Speed Mode low Speed mode Unit
Min Max Min Max
1 tsck DSPI cycle | Master (MTFE = 0) 25 — 50 — ns
time Slave (MTFE = 0) 40 — 60 —
2 tcsc PCS to SCK — 16 — — — ns
delay
3 tasc After SCK — 16 — — — ns
delay
4 tspc SCK duty — tsck/2 - 10 tsck/2 + 10 — — ns
cycle
5 ta Slave access| SS active to SOUT — 40 — — ns
time valid
6 tois Slave SOUT | gg inactive to SOUT — 10 — — ns
disable time High-Z or invalid
7 trcsc PCSx to — 13 — — — ns
PCSS time
8 tpasc PCSS to — 13 — — — ns
PCSx time
9 tsul Data setup | Master (MTFE = 0) NA — 20 — ns
time for Slave ) _ 2 —
inputs
Master (MTFE =1, 15 — 8! —
CPHA =0)

Table continues on the next page...
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Communication interfaces

Pesx ) ' Y

SCK Output o
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(CPOL=1) !
(9

=12 @
J\
SOuT \< First Data Data Last Data>/
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Figure 9. DSPI classic SPI timing — master, CPHA =1

@\@

O
®
oty | Ny NN

< n— |
SCK | t | y
(CPOLE) N ) (AN
1plde Yo lo
. 'S
SOUT—<( First Data ) Dat?\ Last Data ><
ol@
= 3 )
SIN — First Data 7}< Data:r >< Last Data

Figure 10. DSPI classic SPI timing — slave, CPHA =0
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FlexRay electrical specifications

N R T T

TxEN

»
)l »

«—>
dCCTXENy dCCTXEN,,

Figure 18. TxEN signal propagation delays

6.4.2.3 TxD

TxD >
dCCTxDsgqe,
80% --------- - -
50% - -------- - - Y
2 I / ce e
dCCTXDgar dCCTxDgjsg
Figure 19. TxD Signal
Table 39. TxD output characteristics
Name Description? Min Max Unit
dCCTyasym Asymmetry of sending CC @ 25 pF load (=dCCTxD50% - 100| —2.45 2.45 ns
ns)
dCCTxDRgse25+dCCTx | Sum of Rise and Fall time of TxD signal at the output — 92 ns
DeaLL2s

Table continues on the next page...
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MediaLB (MLB) electrical specifications

Ground = 0.0 V; Load Capacitance = 60 pF, input transition= 1 ns ; MediaLLB speed =
256/512 Fs; Fs = 48 kHz; all timing parameters specified from the valid voltage threshold
as listed below; unless otherwise noted.

Table 45. MLB 3-Pin 256/512 Fs Timing Parameters

Parameter Symbol Min Max Unit Comment
MLBCLK operating frequency frnck 11.264 25.6 MHz 256xFs at 44.0 kHz,
512xFs at 50.0 kHz
MLBCLK rise time tmek! 3 ns ViLto vy
MLBCLK fall time tckf 3 ns ViHto v,
MLBCLK low time' ekl 30 — ns 256xFs
14 512xFs
MLBCLK high time tmekh 30 — ns 256xFs
14 512xFs
MLBSIG/MLBDAT receiver input setup to tasmect 1 — ns —
MLBCLK falling
MLBSIG/MLBDAT receiver input hold from | tgnmcs tmctdz — ns —
MLBCLK low
MLBSIG/MLBDAT output valid from tmefdz 0 tnex! ns 2
MLBCLK low
Bus output hold from MLBCLK low tmdzh 4 — ns 2

—

MLBCLK low/high time includes the pluse width variation.

2. The MediaLB driver can release the MLBDAT/MLBSIG line as soon as MLBCLK is low; however, the logic state of the final
driven bit on the line must remain on the bus for tmdzh. Therefore, coupling must be minimized while meeting the
maximum load capacitance listed.

Ground = 0.0 V; Load Capacitance = 40 pF, input transition= 1 ns; MedialLB speed =
1024 Fs; Fs = 48 kHz; all timing parameters specified from the valid voltage threshold as
listed below; unless otherwise noted.

Table 46. MLB 3-Pin 1024 Fs Timing Parameters

Parameter Symbol Min Max Unit Comment
MLBCLK Operating Frequency’ fnck 45.056 - MHz 1024 x fs at 44.0 kHz
- 51.2 MHz 1024 x fs at 50.0 kHz
MLBCLK rise time frnckr 1 ns ViLto VIH
MLBCLK fall time frnckf 1 ns Vit ViL
MLBCLK low time tmcki 6.1 — ns 2
MLBCLK high time tmekh 9.3 — ns 2
MLBSIG/MLBDAT receiver input tasmect 1 — ns
setup to MLBCLK falling
MLBSIG/MLBDAT receiver input hold |tgnmes tmctdz — ns
from MLBCLK low
MLBSIG/MLBDAT output valid from | tmncfdz 0 tmeki ns 3
MLBCLK low
Bus Hold from MLBCLK low tmdzh 2 — ns 3
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Dimensions
Board Symbol Description 256 Unit Notes
type MAPBGA

Single- Rgya Thermal resistance, junction to ambient (natural | 39.5 °C/W 1,2
layer (1s) convection)
Four-layer | Rgya Thermal resistance, junction to ambient (natural | 22.9 °C/W 1,23
(2s2p) convection)
Single- Reuma Thermal resistance, junction to ambient (200 ft./ | 28.5 °C/W 1,3
layer (1s) min. air speed)
Four-layer | Rgyma Thermal resistance, junction to ambient (200 ft./ | 18.3 °C/W 1,3
(2s2p) min. air speed)
— Ress Thermal resistance, junction to board 9.5 °C/W
— Rayc Thermal resistance, junction to case 5.8 °C/W
— Yr Thermal characterization parameter, junctionto | 0.2 °C/W

package top outside center (natural convection)
— Y Thermal characterization parameter, junctionto | 6.4 °C/W 7

package bottom outside center (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.,

Per JEDEC JESD51-6 with the board horizontal

PO

on the top surface of the board near the package.

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

Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured

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.

8 Dimensions

8.1 Obtaining package dimensions

Package dimensions are provided in package drawing.

To find a package drawing, go to www.nxp.com and perform a keyword search for the

drawing’s document number:

Package NXP Document Number
176-pin LQFP-EP 98ASA00673D
256 MAPBGA 98ASA00346D
324 MAPBGA 98ASA10582D
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Revision History

Table 56. Revision History (continued)

Rev. No.

Date

Substantial Changes

* Removed row for symbol 'Vgg V'
* Removed footnote from 'Max' column of symbols 'Vpp Hy apco' @and

‘Vbp_Hv_apct'

* In section: Recommended operating conditions
¢ In table: Recommended operating conditions (Vpp ny x =5V)
¢ Added footnote to 'Conditions' cloumn
Updated footnote for 'Min' column
Removed footnote from symbols Vpp v A vbp_nv 8’ and 'Vpp nyv ¢
Removed row for symbol: 'Vgg nyv'
Updated 'Parameter’ column for symbol 'Vpp nv apc1_rer'
"Vpp_nv_abct1_rer Voo Lv'
e Updated 'Min' columnn of symbol IVD|:)7|.|V7ADC()I and IVDDJ_|V7A|:)C1I
* Updated 'Parameter’, ‘Min' 'Max' column for symbol 'Vss vy _apco' and
'Vss Hv_aDCt'
* Added footnote to symbol 'Vpp '
* Removed row for symbol 'Vgg V'
* Added row for symbol 'V|y1_cmp_rer' and corresponding footnotes to the
symbol

¢ |n section: Voltage regulator electrical characteristics
* In table: Voltage regulator electrical specifications
¢ Added note to symbol 'Cbe_fpreg'

¢ |n section: Voltage monitor electrical characteristics
¢ |n table: Voltage monitor electrical characteristics

* Updated column 'Parameter’, 'Min' and 'Max' (of fall/rise trimmed condition)
for symbol 'Viyp_Lv_coid' @Nd 'Vivp_io_a_Hr

¢ Updated column 'Parameter’, 'Min' and 'Typ' (of fall/rise trimmed condition)
for symbol) 'Viyp_Lv_pp2_hot, 'VLVD_LV_PD2_cold LV'

» Updated column 'Parameter' for symbol 'V yp v ppo_hot

¢ Updated column Typ' and 'Max' (of fall/rise trimmed condition) for symbol)
'Vivp_FLASH'

¢ Updated footnote on symbol IV|_VD7|07A7|_OI and IV|_\/D7|07A7H|I

* In section: Supply current characteristics
¢ |n table: Current consumption characteristics
* Updated column ‘Typ' for symbol ‘lpp_Fyi.' for temperature 85, 105, 125
* Updated column Typ' for symbol ‘Ipp_gwy' for temperature 85, 105, 125 and
column 'Max' for temperature 105
* Updated column 'Typ' for symbol ‘Ipp gopy+' for temperature 85, 105, 125
» Updated column Typ' for symbol 'Ipp_gopy2' for temperature 85, 105, 125
and 'Max' for temperature 125
* Added 'Typ' value for temperature 25 for symbol ‘Ipp_stop'
* Updated column Typ' and ‘Max' for symbol 'Ipp_stop' for temperature 85,
105, 125
* In table: Low Power Unit (LPU) Current consumption characteristics
¢ Updated column Typ' for symbol 'LPU_RUN' for tempeature 25 and 125
¢ Added 'Typ' and 'Max' value for temperature 85 and 105 for symbol
'LPU_RUN'
¢ Updated column Typ' for symbol 'LPU_STOP"' for tempeature 25 and 125
e Added 'Typ' and 'Max' value for temperature 85 and 105 for symbol
'LPU_STOP'
* In table: STANDBY Current consumption characteristics
¢ Updated to have one STANDBY

¢ In section: /O parameters

Table continues on the next page...
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