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e Timer

16 Periodic Interrupt Timers (PITs)

— Three System Timer Module (STM)

Four Software WatchDog Timers (SWT)

96 Configurable Enhanced Modular Input Output Subsystem (eMIOS) channels

* Device/board boundary Scan testing supported with per Joint Test Action Group JTAG) of IEEE (IEEE 1149.1) and
1149.7 (cJTAG)

* Security
— Hardware Security Module (HSMv2)
— Password and Device Security (PASS and TDM) supporting advanced censorship and life-cycle management
— One Fault Collection and Control Unit (FCCU) to collect faults and issue interrupts

* Functional Safety
— 1S026262 ASIL compliance

* Multiple operating modes
— Includes enhanced low power operation
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A ————
Block diagram

1 Block diagram

Figure 1. MPC5748G block diagram

2 Family comparison

System bus masters
160 MHz 20024 80 MHz e20022 uSDHC MLB150
160 MHz e200z4 64-bit AHB Ethernet(ENET) HSM
Ethernet Switch System
8 KB i-cache | 4 KB d-cache E2 E-ECC
eDMA Flexray WKPU 3xSTM
SPFP-APU Nexus 3+ Nexus 3+ BAF PMC
HS_USBSPH |HS_USBOTG
E2 E-ECC 64-bit AHB
FMPLL 16 MHz FIRC
A S RTC/API | DEBUG/
{} JTAG
| 64bitdata | E2EECC | SMPU 4xSWTs | FCCU
3 x DSMC 2 x DSMC 16 x SEMA4 PASS
@ @ 16 x PIT-RTI SSCM
\ 32 KHz MC_CGM,
Flash 3xRAM Peripheral SXOSC MC_PCU,
bridge Low power MC_ME,
E2 E-ECC E2 E-ECC E2 E-ECC unit interface MC_RGM
3 x SA-PF buffers 64-bit wide RAM 128 KHz SIUL
SIRC
Triple ported 256 KB array
- 8-40 MHz STCU
6 MB array (inc EEE) 256 KB array FXOSC (MBIST/
256 KB array LBIST)
2 x MEMU CMU
Peripheral clusters Padkeeper TDM
- - - support
80 ch 10-bit ADCO | 64 ch 12-bit ADC1| 1 x FlexCAN(PN) 1x 18 LinFlex
(mix intand ext) | (mix int and ext) 7 x FlexCAN Register LPU CTL
protection -
4x12C 3 x analog 4 x DSPI 3 x SAl
comparator (CMP) 6 x SPI 3xFCD
3xeMIOS + BCTU|  3-core INTC DMA and 1 xCRC *All FlexCANSs optionally
2xch
X chmux support CAN FD

The following table provides a summary of the different members of the MPC5748G
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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General

LPPREG Vv
DD_LP_DEC
VDD_HV_BALLAST
D ULPPREG
__ Cilpuirrec
VRC_CTRL
)/{ Vss_hv
E— FPREG
CBE_FPREG —
4 Flash
Vb Ly voltage VDD_HV_FLA
— regulator
— CrLAsH_REG
—— Crp_pEG
Vss_Hv
) =
Vss_Hv DEVICE -
Figure 2. Voltage regulator capacitance connection
Table 8. Voltage regulator electrical specifications
Symbol Parameter Conditions Min Typ Max Unit
Cfpireg1 External decoupling / stability Min, max values shall be granted 1.32 2.22 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
Cbeifpregs Capacitor in parallel to base- BCP68 and BCP56 3.3 nF
emitter MJD31 47
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

Table continues on the next page...
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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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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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I/O parameters

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
VDD_LV LV (core) Supply Voltage 1.08 1.32 \
VDD_HV_x! I/O Supply Voltage 45 5.5 v
Vih (pad_i_hv) pad_i_hv Input Buffer High Voltage 0.7*VDD_HV_x | VDD_HV_x + \Y
0.3
Vil (pad_i_hv) pad_i_hv Input Buffer Low Voltage VSS_LV-0.3 |0.45*VDD_HV_ \Y,
X
Vhys (pad_i_hv) |pad_i_hv Input Buffer Hysteresis 0.09*VDD_HV_ \'
X
Vih CMOS Input Buffer High Voltage (with hysteresis 0.55* VDD_HV_x + \
disabled) VDD_HV_x 0.3
Vil CMOS Input Buffer Low Voltage (with hysteresis VSS_LV-0.3 04~ \
disabled) VDD_HV_x
Vhys CMOS 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 VSS_LV-0.3 |0.35*"VDD_HV_ \
enabled) X
Pull_llH (pad_i_hv) |Weak Pullup Current Low 23 A
Pull_IIH (pad_i_hv) |Weak Pullup Current High 82 A
Pull_IIL (pad_i_hv) |Weak Pulldown Current® Low 40 A
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 A
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” — 02* \Y
Output Low Voltage® VDD_HV_x
0.1*VDD_HV_x

Table continues on the next page...
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I/O parameters

VporsT o
A | | I hw_rst
Vpp_Hv_A ] ' S ——— . - - s AT
L
[
VR S 1 A 1 | A | LA U
I
|
V||_ ___________________________________________
|
Al e
il | i
filtered by | filtered by | filtered by unknown rese N "
hysteresis ' lowpass filter | lowpass filter _'state | device under hardware reset
| < >« >« »
WegsT WeRrsT !
! P ' Wyrrst .
Figure 4. Noise filtering on reset signal
Table 18. Functional reset pad electrical specifications
Symbol | Parameter Conditions Value Unit
Min | Typ Max
Viy Input high level TTL (Schmitt Trigger) |— 2.0 — Vbp_HV_ A \
+0.4
Vi Input low level TTL (Schmitt Trigger) — -0.4 — 0.8 \
Vuys Input hysteresis TTL (Schmitt Trigger) |— 300 — — mV
Vbp_POR Minimum supply for strong pull-down — — — 1.2 \%
activation
loL R Strong pull-down current Device under power-on reset 0.2 — — mA
Vbp_nv_a=V pp_PoR
VoL =0.35"Vpp_nv_a
Device under power-on reset 11 — — mA
Vob_Hv_a=V pp_ror
VoL =0.35"Vpp_nv_io
WEeRsT RESET input filtered pulse — — — 500 ns
WNERsT RESET input not filtered pulse — 2000 — — ns
lwpul Weak pull-up current absolute value RESET pin Viny = Vpp 23 — 82 A

1. Strong pull-down is active on PHASEO, PHASE1, PHASEZ2, and the beginning of PHASES for RESET.
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Offset Error OSE  Gain Error GE

/

1 LSB ideal =(VrefH-VreflL)/ 4096 =
3.3V/ 4096 = 0.806 mV

Total Unadjusted Error

TUE = +/- 6 LSB = +/- 4.84mV

(1) Example of an actual transfer curve

(2) The ideal transfer curve

(3) Differential non-linearity error (DNL)

(4) Integral non-linearity error (INL)

(5) Center of a step of the actual transfer
curve

//lllllll

T 17 1LSB (ideal)
1
2

Offset Error OSE

34567//

4089 4090 4091 4092 4093 4094 4095
Vin(a) (LSBigeal)

Figure 5. ADC characteristics and error definitions
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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 N Rsw1 Rap
| I ] I
l :
I'Vp pu— L L% Cpo=  Cs T
I I
-z o+ Ly LI I 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, Cp; 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? frequency)
fs Sampling frequency 80 MHz — — 1.00 MHz
tsample Sample time® 80 MHz@ 100 ohm source| 250 — — ns
impedance
teony Conversion time* 80 MHz 700 — — ns
total_conv Total Conversion time tsample + 80 MHz 1.55 — _ us
teonv (for standard and extended
channels)
Total Conversion time tsample + 1 — —
teonv (for precision channels)

Cs ADC input sampling capacitance |— — 3 pF
Cp1® ADC input pin capacitance 1 — — — pF
Cpo8 ADC input pin capacitance 2 — — — 0.8 pF

Rsw1® Internal resistance of analog Vgerrange =4.5t055V — — 0.3 kQ
source Vgerrange =3.15t0 3.6 V — — 875 Q

MPC5748G Microcontroller Data Sheet, Rev. 5, 07/2017
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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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Memory interfaces

6.3.3 Flash memory module life specifications
Table 32. Flash memory module life specifications

Symbol Characteristic Conditions Min Typical Units
Array P/E Number of program/erase cycles per block  |— 250,000 — P/E
cycles for 16 KB, 32 KB and 64 KB blocks. cycles

Number of program/erase cycles per block — 1,000 250,000 P/E
for 256 KB blocks. cycles
Data Minimum data retention. Blocks with 0 - 1,000 P/E |50 — Years
retention cycles.
Blocks with 100,000 P/E |20 — Years
cycles.
Blocks with 250,000 P/E 10 — Years
cycles.

6.3.4 Data retention vs program/erase cycles

Graphically, Data Retention versus Program/Erase Cycles can be represented by the
following figure. The spec window represents qualified limits. The extrapolated dotted
line demonstrates technology capability, however is beyond the qualification limits.

10°

[9)]
o

N
o
T

—_

- E Spec Window

O Characterized

Extrapolated Trend,
Not Qualified

Minimum Data Retention Life (Years)
)
[

o

il i Lol I | i T il i

10 10° 10° 10° 10
P/E Cycles (Block Erases)

-
o
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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
Master (MTFE =1, 15 — 20 —
CPHA = 1)
10 th Data hold Master (MTFE = 0) NA — -5 — ns
time for Slave — 4 —
inputs
Master (MTFE = 1, — 111 —
CPHA =0)
Master (MTFE =1, 0 — -5 —
CPHA = 1)
11 tsuo Data valid Master (MTFE = 0) — NA — 4 ns
(after SCK Slave — 15 — 23
edge)
Master (MTFE = 1, — 4 — 16!
CPHA =0)
Master (MTFE =1, — 4 — 4
CPHA = 1)
12 tho Data hold Master (MTFE = 0) NA — -2 — ns
time for
outputs
Slave 4 — 6 —
Master (MTFE = 1, 2 — 10' —
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
MPC5748G Microcontroller Data Sheet, Rev. 5, 07/2017
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FlexRay electrical specifications

6.4.2.2 TxEN

» »
<

dCCTXENFALL dCCTXENR|SE

Figure 17. TxEN signal

Table 38. TxEN output characteristics’

Name Description Min Max Unit
dCCTXENRsg2s Rise time of TXEN signal at CC — 9 ns
dCCTXENEgaLL25 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

dCCTxEN;q 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 uSDHC specifications
Table 41. uSDHC switching specifications

Num Symbol | Description | Min. Max. Unit
Card input clock
SD1 fpp Clock frequency (Identification mode) 0 400 kHz
fpp Clock frequency (SD\SDIO full speed) 0 25 MHz
fpp Clock frequency (SD\SDIO high speed) 0 40 MHz
fpp Clock frequency (MMC full speed) 0 20 MHz
fop Clock frequency (MMC full speed) 0 40 MHz
SD2 twi Clock low time 7 — ns
SD3 twH Clock high time 7 — ns
SD4 triH Clock rise time — 3 ns
SD5 truL Clock fall time — 3 ns
SDHC output / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD6 top SDHC output delay (output valid) -5 6.5 ns
SDHC input / card inputs SDHC_CMD, SDHC_DAT (reference to SDHC_CLK)
SD7 tisu SDHC input setup time 5 — ns
SD8 tiH SDHC input hold time 0 — ns
ISD3 I ISD2 Iw l SD1 I
SD6 ! H
Output SDHC_DAT[3:0] T X

Figure 21. uSDHC timing

MPC5748G Microcontroller Data Sheet, Rev. 5, 07/2017
52 NXP Semiconductors




MedialLB (MLB) electrical specifications

6.4.5 MediaLB (MLB) electrical specifications

6.4.5.1

MLB 3-pin interface DC characteristics

The section lists the MLB 3-pin interface electrical characteristics.

Table 44. MedialLB 3-Pin Interface Electrical DC Specifications

Parameter Symbol Test Conditions Min Max | Unit
Maximum input voltage — — — 3.6 \
Low level input threshold Vi — — 0.7 \Y
High level input threshold Viy See Note! 1.8 — \
Low level output threshold VoL loL =—6 mA — 0.4 \Y
High level output threshold Vou loqy=—6 MmA 2.0 — Vv
Input leakage current IL 0<Vin<VDD — +10 A

1. Higher V|4 thresholds can be used; however, the risks associated with less noise margin in the system must be evaluated
and assumed by the customer.

6.4.5.2 MLB 3-pin interface electrical specifications

This section describes the timing electrical information of the MLLB module.

MLBSIG/ i
MLEDAT vall
(recajver)
tds'ncf
trnu:k' r trr'u::i-ch . trr'.:llrf |
-+ trr' ckl >
MLECLE ‘ /
tdela',r —» T\
—> Jktm-dz
MLBSIG/ F -
MLBDAT % valid /|
(transmitten)
- trr dzh
MLBSIG/ S/ :
MLBDAT " valid
(bus sfate)

Figure 24. MedialLB 3-Pin Timing
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Debug specifications

TCK

TMS, TDI

TDO/RDY

—»

___/

?

/
\

XXX
y—

Figure 33. Nexus TDI, TMS, TDO timing

6.5.3 WKPU/NMI timing

Table 52. WKPU/NMI glitch filter

No. Symbol Parameter Min Typ Max Unit
1 Wenmi NMI pulse width that is rejected — — 20 ns
2 WnenwiD NMI pulse width that is passed 400 — — ns
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6.5.4 External interrupt timing (IRQ pin)

Table 53. External interrupt timing specifications

Thermal attributes

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

tcve IRQ edge to edge time — tove

These values applies when IRQ pins are configured for rising edge or falling edge events,

but not both.
IRQ
/|
: » ) -
Figure 34. External interrupt timing
7 Thermal attributes
7.1 Thermal attributes
Board Symbol Description 176LQFP | Unit Notes
type
Single-layer | Rgya Thermal resistance, junction to ambient (natural 45.5 °C/W 1,2
(1s) convection)
Four-layer | Rgya Thermal resistance, junction to ambient (natural 231 °C/W 1,2,3
(2s2p) convection)
Single-layer | Rgyma Thermal resistance, junction to ambient (200 ft./min. | 34.8 °C/W 1,3
(1s) air speed)
Four-layer | Rgyma Thermal resistance, junction to ambient (200 ft./min. | 16 °C/W 1,3
(2s2p) air speed)
— Reus Thermal resistance, junction to board 9.4 °C/W
— Reayctop Thermal resistance, junction to case top 9.5 °C/W
— Reycbottom | Thermal resistance, junction to case bottom 0.2 °C/W

Table continues on the next page...
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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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Pinouts

9 Pinouts

9.1 Package pinouts and signal descriptions

For package pinouts and signal descriptions, refer to the Reference Manual.

10 Reset sequence

This section describes different reset sequences and details the duration for which the
device remains in reset condition in each of those conditions.

10.1 Reset sequence duration

Table 54 specifies the minimum and the maximum reset sequence duration for the five
different reset sequences described in Reset sequence description.

Table 54. RESET sequences

No. | Symbol Parameter TReset Unit
Min | Typ!| Max
1 Tors |Destructive Reset Sequence, BIST enabled 5.730 | 7.796 ms
2 Tpr |Destructive Reset Sequence, BIST disabled 0.111 | 0.182 ms
3 Tere |External Reset Sequence Long, Unsecure Boot 5.729 | 7.793 ms
4 Tere | Functional Reset Sequence Long, Unsecure Boot 0.110 | 0.179 ms
5 Ters | Functional Reset Sequence Short, Unsecure Boot 0.007 | 0.009 ms

1. The Typ value is applicable only if the reset sequence duration is not prolonged by an extended assertion of RESET_B by
an external reset generator.
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