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Electrical characteristics

Table 1. Absolute maximum ratings

Symbol Parameter Conditions! Value Unit
Min | Max
Cycle Lifetime power cycles — — |1000k| —
Vb 1.2 V core supply voltage® 3 4 — -03 | 15 \%
VDDEHx I/0O supply voltage (medium I/O pads)® |— -0.3 | 6.0 \
VDDEx I/0 supply voltage (fast I/O pads)® — -0.3 | 6.0 \'%
Vpopmc Power Management Controller supply  |— -0.3 | 6.0 Vv
voltage®
VDDFLA Decoupling pin for flash regulator® — -03 | 45 \Y
VsrteyY RAM standby supply voltage® — -0.3 | 6.0 Vv
Vssa sp SDADC ground voltage Reference to Vgg -0.3 | 0.3 \Y
Vssa Eq eQADC ground voltage Reference to Vg -0.3 | 0.3 \Y
VbpA_EQA/B eQADC supply voltage Reference to Vsga Eq -0.3 | 6.0 \'%
Vbpa_sD SDADC supply voltage Reference to Vgsa sp -0.3 | 6.0 Vv
VgL sp SDADC ground reference Reference to Vss -03 | 03 \"
VRL EQ eQADC ground reference Reference to Vgg -0.3 | 0.3 Vv
VRH_EQ eQADC alternate reference Reference to Vg gq -0.3 | 6.0 \Y
VRH_sD SDADC alternate reference Reference to Vg_sp -0.3 | 6.0 \'
VREFBYPC eQADC reference decoupling capacitor |REFBYPCA25, REFBYPCA75, -0.3 | 6.0 \Y
pins REFBYPCB25, REFBYPC75
Vbpa_misc TRNG and IRC supply voltage — -0.3 | 6.0 \'
VpppwR SMPS driver supply pin — -0.3 | 6.0 \Y
VsspwR SMPS driver supply pin Reference to Vss -03 | 03 \
Vss—Vssa Eq | Vssa eq differential voltage — -0.3 | 0.3 \Y
Vss—Vssa sp | Vssa_sp differential voltage — -03 | 03 Vv
Vss — VRL_EQ VRL_eq differential voltage — -0.3 | 0.3 \'%
Vss = VRL_sp VRgL_sp differential voltage — -0.3 | 0.3 Vv
ViN I/O input voltage range’ — -0.3 | 6.0 \Y
Relative to Vppey/VDpEHX — 0.3 \Y
Relative to Vgg -03 | — \"
lingD Maximum DC injection current for digital |Per pin, applies to all digital pins -5 5 mA
pad
linua Maximum DC injection current for Per pin, applies to all analog pins -5 5 mA
analog pad
Imaxsec® ? Maximum current per 1/0O power — —-120 | 120 | mA
segment
Tsta Storage temperature range and non- — -55 | 175 °C
operating times
STORAGE Maximum storage time, assembled part |No supply; storage temperature in — 20 |years
programmed in ECU range —40 °C to 60 °C
Tspr Maximum solder temperature'© — — | 260 | °C
Pb-free package

Table continues on the next page...
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Electrical characteristics

13.

14.
15.

16.

17.

18.

For supply voltages between 3.0 V and 4.0 V there will be no guaranteed precision of ADC (accuracy/linearity). ADC will
recover to a fully functional state when the voltage rises above 4.0 V.

Full device lifetime without performance degradation

I/0 and analog input specifications are only valid if the injection current on adjacent pins is within these limits. See the
absolute maximum ratings table for maximum input current for reliability requirements.

The I/O pins on the device are clamped to the I/O supply rails for ESD protection. When the voltage of the input pin is
above the supply rail, current will be injected through the clamp diode to the supply rail. For external RC network
calculation, assume a typical 0.3 V drop across the active diode. The diode voltage drop varies with temperature.

The sum of all controller pins (including both digital and analog) must not exceed 200 mA. A Vppgy/VbpeHx POWer segment
is defined as one or more GPIO pins located between two Vppex/Vpperx SUPPlY pins.

The average current values given in I/O pad current specifications should be used to calculate total I/O segment current.

3.5 DC electrical specifications

NOTE

Ippa Misc 1s the sum of current consumption of IRC, Itrng,
and IgTgy in the 5 V domain. IRC current is provided in the
IRC specifications.

NOTE
I/0, XOSC, EQADC, SDADC, and Temperature Sensor current
specifications are in those components' dedicated sections.

Table 4. DC electrical specifications

Value
Symbol Parameter Conditions Unit
Min | Typ | Max
Ibp Operating current on the Vpp core logic LVD/HVD enabled, Vpp = 1.2V — 0.65 | 1.35 A
supply’ to 1.32V
LVD/HVD disabled, Vpp=1.2V | — | 065 | 1.4
to 1.38 V
Ipp_pE Operating current on the Vpp supply for flash | — — — 85 mA
memory program/erase
IboPMC Operating current on the Vpppyc supply? Flash memory read — — 40 | mA
Flash memory program/erase — — 70
PMC only — — 35
Operating current on the Vpppnmc supply Flash memory read — — 10 | mA
(internal core regulator bypassed) Flash memory program/erase — — 20
PMC only — — 5
IReGCTL Core regulator DC current output on Vgegete | — — — 25 mA
pin
IstRY Standby RAM supply current (T; = 150°C) 1.08V — — | 1140 | pA
1.25Vt05.5V — — | 1170
Iob_pwr |Operating current on the Vpppwr supply — — — 50 | mA
Isc_REF Bandgap reference current consumption® — — 600 | pA
ltRNG True Random Number Generator current — — — 2.1 mA
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Electrical characteristics
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Figure 4. /0 input DC electrical characteristics definition

Table 6. 1/0 input DC electrical characteristics

Symbol | Parameter Conditions Value Unit
Min Typ Max
Viicmos_H | Input high level CMOS (with 3.0V < Vppex<3.6Vand 0.65 * Vppex — Vbpex +0.3| V
hysteresis) 45V < Vppg <55V
Vincmos | Input high level CMOS (without 3.0 V < Vppgx < 3.6 V and 0.55 * Vppex — Vopex +0.3| V
hysteresis) 45V < Vppey <55V
ViLemos_H | Input low level CMOS (with 3.0V < Vppex<3.6Vand -0.3 — |0.35* Vppex| V
hysteresis) 45V < Vppey <55V
Vitemos | Input low level CMOS (without  |3.0 V < Vppgx < 3.6 V and -0.3 — 0.4 * Vppex Vv
hysteresis) 45V < Vppey <55V
Vuvscmos | Input hysteresis CMOS 3.0V < Vppex < 3.6 Vand 0.1 * Vppex — — Vv
45V <Vppex<5.5V
Input Characteristics’
kg Digital input leakage Vss < ViN < Vopex’VDDEHX — — 25 A
l.ka_rast |Digital input leakage for EBI Vss < ViN < Vppex/VDDEHx — — 25 A
address/control signal pads
P Analog pin input leakage (5 V Vssa_sp < ViN < Vppa_sp, — — 220 nA
range) Vssa eaq < ViN < Vbpa_eqas
Cin Digital input capacitance GPIO and EBI input pins — — 7 pF

1. For LFAST, microsecond bus, and LVDS input characteristics, see dedicated communication module sections.

Table 7 provides current specifications for weak pullup and pulldown.
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Electrical characteristics

Table 7. 1/0O pullup/pulldown DC electrical characteristics

Symbol Parameter Conditions Value Unit
Min Typ Max

lwpu Weak pullup current Vin = 0.35 * Vppex 40 — 120 uA
45V <Vppex <55V
Vin = 0.35 * Vppex 25 — 80
3.0V <Vppex<3.6V

lwpp Weak pulldown current Vin = 0.65 * Vppex 40 — 120 HA
45V <Vppex<5.5V
Vin = 0.65 * Vppex 25 — 80
3.0V <Vppex<36V

The specifications in Table 8 apply to the pins ANAO_SDAO to ANA7, ANA16_SDBO to
ANA23_SDC3, and ANBO_SDDO0 to ANB7_SDD?7.

Table 8. 1/0 pullup/pulldown resistance electrical characteristics

Value
Symbol | Parameter Conditions Unit
Min Typ Max
Rpupp |Analog input bias / diagnostic pullup/ 200 kQ 130 200 280 kQ
pulldown resistance 100 KO 65 100 140
5kQ 1.4 5 7.5
Apypp | Rpupp pullup/pulldown resistance mismatch |— — — 5 %

3.6.2 Output pad specifications

Figure 5 shows output DC electrical characteristics.

MPC5777C Microcontroller Data Sheet Data Sheet, Rev. 11, 04/2017.
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Electrical characteristics
2. PCRI[SRC] values refer to the setting of that register field in the SIU.
3. All values to be confirmed during device validation.

The following table shows the EBI CLKOUT, address, and control signal pad electrical
characteristics. These pads can also be used for GPIO.

Table 10. GPIO and EBI CLKOUT, address, and control signal pad output
buffer electrical characteristics (FC pads)

Symbol | Parameter Conditions! Value Unit
Min | Typ | Max
EBI Mode Output Specifications: valid for 3.0 V < Vppgx <3.6 V
Cporv External bus load PCR[DSC] =01b — — 10 pF
capacitance PCRIDSC] = 10b — — 20
PCR[DSC] = 11b — — 30
fuax_esl  |External bus maximum |Cpgry = 10/20/30 pF — — 66 MHz
operating frequency
GPIO and EBI Mode Output Specifications
lon_esi  |GPIO and external bus |Vop = 0.8 * Vppex PCR[DSC] =11b 30 — — mA
pad output high current 45V < Vppe, < 5.5 V| PCRIDSC] = 10b 25 _ _
PCR[DSC] = 01b 13 — —
PCR[DSC] = 00b 2 — —
Vou = 0.8 * Vppex PCRI[DSC] = 11b 16 — —
3.0V < Vppex < 3.6 V|PCR[DSC] = 10b 12 — —
PCRI[DSC] = 01b 7 — —
PCR[DSC] = 00b 1 — —
loL_esi GPIO and external bus |V = 0.2 * Vppgy PCR[DSC] =11b 54 — — mA
pad output low current 45V < Vppe, < 5.5 V| PCR[DSC] = 10b o5 _ _
PCRI[DSC] = 01b 16 — —
PCR[DSC] = 00b 2 — —
VoL = 0.2 * Vppey PCRI[DSC] = 11b 17 — —
3.0 V < Vppex < 3.6 V|PCR[DSC] = 10b 14 — —
PCR[DSC] = 01b 8 — —
PCR[DSC] = 00b 1 — —
ts F e |GPIO and external bus |PCR[DSC] = 11b C_=30pF — — 1.5 ns
ped ot vanstr G- 5057 — | = | e
PCRI[DSC] = 10b C_=20pF — — 1.5
PCR[DSC] = 01b C_=10pF — — 1.85
PCR[DSC] = 00b C_ =50 pF — — 45
tpp_EBI GPIO and external bus [PCR[DSC]=11b C_=30pF — — 4.2 ns
zZIda;L:itr?]l: propagation CL=50 pF — — 55
PCR[DSC] = 10b C_=20pF — — 4.2
PCR[DSC] = 01b C_=10pF — — 4.4
PCR[DSC] = 00b C_ =50 pF — — 59
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Electrical characteristics

Table 13. PLLA1 electrical characteristics

Value
Symbol Parameter Conditions Unit
Min Typ Max

fRLL1IN PLL1 input clock® — 38 — 78 MHz
DpLL1IN PLL1 input clock duty cycle' — 35 — 65 %

feLL1VCO PLL1 VCO frequency — 600 — 1250 MHz

feLL1PHI PLL1 output clock PHI — 4.762 — 264 MHz
tPLL1LOCK PLL1 lock time — — — 100 ps
|ApLL1prispyl  |PLL1_PHI single period peak-to- |fp L 1px = 200 MHz, 6- — — 5002 ps

peak jitter sigma

fPLL1MOD PLL1 modulation frequency — — — 250 kHz
| SpLL1moD! PLL1 modulation depth (when Center spread 0.25 — %
enabled) Down spread 0.5 — %

IpLL1 PLL1 consumption FINE LOCK state — — mA

1. PLL1IN clock retrieved directly from either internal PLLO or external XOSC clock. Input characteristics are granted when
using internal PLLO or external oscillator in functional mode.

2. Noise on the Vpp supply with frequency content below 40 kHz and above 50 MHz is filtered by the PLL. Noise on the Vpp
supply with frequency content in the range of 40 kHz — 50 MHz must be filtered externally to the device.

3.7.2 Oscillator electrical specifications

NOTE
All oscillator specifications in Table 14 are valid for Vppgpe =
3.0Vto55V.
Table 14. External oscillator (XOSC) electrical specifications
Symbol Parameter Conditions Value Unit
Min Max
fxTAL Crystal frequency range — 8 40 MHz
tost Crystal start-up time': 2 T;=150°C — 5 ms
trec Crystal recovery time3 — — 0.5 ms
VIHEXT EXTAL input high voltage (external reference) |Vger = 0.28 * Vppens Vger + 0.6 — \Y
ViLExT EXTAL input low voltage (external reference) |Vgrer =0.28 * Vppens — Vger — 0.6 \
Cs_extaL |Total on-chip stray capacitance on EXTAL pin*|416-ball MAPBGA 2.3 3.0 pF
516-ball MAPBGA 2.1 2.8
Cs xaL |Total on-chip stray capacitance on XTAL pin* |416-ball MAPBGA 2.3 3.0 pF
516-ball MAPBGA 2.2 2.9
Om Oscillator transconductance® Low 3 10 mA/NV
Medium 10 27
High 12 35

Table continues on the next page...
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Electrical characteristics
Table 15. Selectable load capacitance (continued)
load_cap_sel[4:0] from DCF record

Load capacitance!: 2 (pF)
01110 14.9
01111 15.8

1. Values are determined from simulation across process corners and voltage and temperature variation. Capacitance values

vary +12% across process, 0.25% across voltage, and no variation across temperature.
2. Values in this table do not include the die and package capacitances given by Cg x7a /Cs gxtaL in Table 14.

VDDEH6

D .

Bias
ALC Current
IXTAL XTAL
1
L l_T - ﬂ_
EXTAL
D J. + Comparator
VSSOSC T orr
l VSS Conditions
Z=R+jwL
: VEXTAL=0V
VXTAL=0V
Tester PCB ALC INACTIVE
GND

Figure 7. Test circuit

Table 16. Internal RC (IRC) oscillator electrical specifications

Value
Symbol Parameter Conditions Unit
Min | Typ | Max
frarget IRC target frequency — — 16 — | MHz
Ofvar T IRC frequency variation T <150 °C -8 — 8 %

3.8 Analog-to-Digital Converter (ADC) electrical specifications

MPC5777C Microcontroller Data Sheet Data Sheet, Rev. 11, 04/2017.
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Electrical characteristics

3.10.1 LFAST interface timing diagrams

Signal excursions above this level NOT allowed
1743 mV
Max. common mode input at RX
____________________________A___ 1600 mV
Vool
Max Differential Voltage =
285 mV p-p (LFAST)
400 mV p-p (MSC/DSPI)
| | | |
| | | |
‘ | | | |
| | Minimum Data Bit Time | |
| | Opening = | |
| | 0.55 * T (LFAST) | |
| | 0.50 * T (MSC/DSPI) | |
[ [ - - [ [
| | | |
| | | |
] ] ] ]
| | | |
—_ = 4+ =+ =] =1= 4 “No-Go” Area — —| —]=I—|— Vos=12V+-10%
| | | |
t t t } TX common mode
Vo J I I I I
Min Differential Voltage = I I I I
100 mV p-p (LFAST) | | | |
150 mV p-p (MSC/DSPI) | | | | \
! ! ! ! Vicom
| | | |
| | | |
' I I I I
| | | |
BPER-ye —p, P —, —— [RPERL\
B Data Bit Period >
T =1 /FpaTa
Min. common mode input at RX v
_______________________________ 150 mV
ov
Signal excursions below this level NOT allowed

Figure 8. LFAST and MSC/DSPI LVDS timing definition
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Electrical characteristics

Table 26. Recommended operating characteristics

Part name | Part type Nominal Description

Q1 p-MOS 3A-20V SQ2301ES / FDC642P or equivalent: low threshold p-MOS, Vth < 2.0 V, Rdson
@45V <100mQ, Cg<5nF

D1 Schottky [2A-20V SS8P3L or equivalent: Vishay™ low Vf Schottky diode

L Inductor 3—4pH-15A |Buck shielded coil low ESR

Cl Capacitor (22 pF-20V Ceramic capacitor, total ESR < 70 mQ

CE Capacitor |0.1yF-7V Ceramic—one capacitor for each Vpp pin

cv Capacitor |22 pF-20V Ceramic Vpppuc (optional 0.1 pF capacitor in parallel)

CD Capacitor [22puF-20V Ceramic supply decoupling capacitor, ESR < 50 mQ (as close as possible to
the p-MOS source)

R Resistor 2.0-4.7 kQ Pullup for power p-MOS gate

CB Capacitor [22puF-20V Ceramic, connect 100 nF capacitor in parallel (as close as possible to package
to reduce current loop from Vpppwr t0 Vsspwr)

The following diagram shows the SMPS configuration connection.

VDDPMC

REGSEL
CD —

I

I
Q
<
| |
|

VSSPMC (clean ground)

3 VDDPWR
L R

Qi ||o 0 REGCTL
. cB ——
D1 VSSPWR
L ——
VDD
o —— cE ==
VSS

Figure 13. SMPS configuration

NOTE

The REGSEL pin is tied to Vpppumc to select SMPS. If
REGSEL i1s 0, the chip boots with the linear regulator.

See Power sequencing requirements for details about Vpppumc
and VDDPWR'
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Electrical characteristics

3.12 Flash memory specifications

3.12.1 Flash memory program and erase specifications

Table 30 shows the estimated Program/Erase times.

NOTE

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

operations.

Table 30. Flash memory program and erase specifications

Symbol Characteristic’ Typ? Factory Field Update Unit
Programming® 4
Initial Initial Typical Lifetime Max5
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 us
tqopgm Quad-page (1024 bits) program 268 800 1,200 396 2,000 ps

time

tekers 16 KB Block erase time 168 290 320 250 1,000 ms
t16kpgm 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
to56Kers 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.

3. Conditions: < 150 cycles, nominal voltage.
4. 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.
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Table 33. Flash memory AC timing specifications (continued)

Symbol Characteristic Min Typical Max Units
tgone Time from 0 to 1 transition on the MCR-EHYV bit initiating a — — 5 ns
program/erase until the MCR-DONE bit is cleared.
tgones Time from 1 to 0 transition on the MCR-EHV bit aborting a — 16 20.8 us
program/erase until the MCR-DONE bit is setto a 1.
plus four | plus four
system system
clock clock
periods periods
tdrev Time to recover once exiting low power mode. 16 — 45 ps
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 \us fifteen
to the UTO-AISUS to UTO-AID setting in the event of a Array P system
Integrity suspend request. clock
periods
tmrstop Time from 1 to O transition of UTO-AIE initiating a Margin Read 10.36 — 20.42 ps
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
3.12.6 Flash memory read wait-state and address-pipeline control

settings

The following table describes the recommended settings of the Flash Memory
Controller's PFCRI1[RWSC] and PFCR1[APC] fields at various flash memory operating
frequencies, based on specified intrinsic flash memory access times of the C55FMC array

at 150°C.

Table 34. Flash memory read wait-state and address-pipeline control

combinations

Flash memory read latency on Flash memory read latency on
Flash memory frequency | RWSC APC mini-cache miss (# of fp_aTF mini-cache hit (# of fp_o7F clock
clock periods) periods)
0 MHz < fp aTF < 33 MHz 0 0 3 1
33 MHz < fp_a7F < 100 MHz 2 1 5 1

Table continues on the next page...
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TCK

JCOMP

Figure 21. JTAG JCOMP timing
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Table 37. Nexus debug port timing?! (continued)

Spec | Characteristic Symbol Min Max Unit

8  |Absolute minimum TCK cycle time* (TDO sampled on treye 40° — ns

posedge of TCK)

Absolute minimum TCK cycle time* (TDO sampled on 20° —

negedge of TCK)
9 TCK Duty Cycle troc 40 60 %
10 |TDI, TMS Data Setup Time® tNTDIS, tNTMSS 8 — ns
11 | TDI, TMS Data Hold Time® TNTDIH, INTMSH 5 — ns
12 | TCK Low to TDO Data Valid® tNTDOV 0 18 ns
13 |RDY Valid to MCKO’ — — — —
14 |TDO hold time after TCLK low® tNTDOH 1 — ns

1. All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal. Nexus timing
specified at Vpp =1.08 V10 1.32 V, Vppe =3.0Vt0 3.6 V, Vppssz and Vppsyn =3.0V1t0 3.6V, To=T to Ty, and C_L=30
pF with DSC = 0b10.

2. MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.

3. Thisis a functionally allowable feature. However, it may be limited by the maximum frequency specified by the absolute
minimum TCK period specification.

4. This value is TDO propagation time plus 2 ns setup time to sampling edge.

5. This may require a maximum clock speed that is less than the maximum functional capability of the design depending on
the actual system frequency being used.

6. Applies to TMS pin timing for the bit frame when using the 1149.7 advanced protocol.

7. The RDY pin timing is asynchronous to MCKO. The timing is guaranteed by design to function correctly.

< D >
L/ < @ >
MCKO /
(3) <
(4) <
(s) <
MDO
MSEO Output Data Valid
EVTO
~—0
— (6)
EVTI X/

Figure 23. Nexus timings
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Electrical characteristics

Table 38. Bus operation timing'! (continued)

o 66 MHz (Ext. bus freq.)> 3 ]
Spec Characteristic Symbol Unit | Notes
Min Max

5 D_CLKOUT Posedge to Output tcon 1.0/1.5 — ns [Hold time selectable via
Signal Invalid or High Z (Hold SIU_ECCRIEBTS] bit:

Time) EBTS =0:1.0ns
D_ADD[9:30] EBTS=1:15ns
D_BDIP

D_CS[0:3]
D_DATI[0:15]

D_OE

D_RD_WR

D_TA

D_TS
D_WE[0:3)/D_BEJ[0:3]

6 D_CLKOUT Posedge to Output tcov — 8.5/9.0 ns |Output valid time selectable via
Signal Valid (Output Delay) SIU_ECCRIEBTS] bit:

D_ADDI[9:30] EBTS = 0: 8.5 ns
D_BDIP EBTS = 1: 9.0 ns
D_CS[0:3]
D_DATI[0:15] 11.5 —

D_OE 8.5/9.0 Output valid time selectable via
D RD WR SIU_ECCRI[EBTS] bit:

D_TA EBTS =0:8.5ns
DTS EBTS =1:9.0ns

D_WE[0:3)/D_BE[0:3]

7 Input Signal Valid to D_CLKOUT | tgis 7.5 — ns |—
Posedge (Setup Time)

D_ADDI[9:30]
D_DATI0:15]
D_RD_WR
D_TA

D_TS

8 D_CLKOUT Posedge to Input toH 1.0 — ns |—
Signal Invalid (Hold Time)

D_ADDI[9:30]
D_DATI0:15]
D_RD_WR
D_TA

D_TS

9 D_ALE Pulse Width tapw 6.5 — ns |The timing is for Asynchronous
external memory system.

Table continues on the next page...

MPC5777C Microcontroller Data Sheet Data Sheet, Rev. 11, 04/2017.
60 NXP Semiconductors




Electrical characteristics

Table 43. DSPI CMOS master classic timing (full duplex and output only) - MTFE = 0, CPHA
=0 or 1! (continued)

Condition? Value®
#| Symbol Characteristic Unit
Pad drive* Load (Cp) Min Max
3 tasc After SCK delay PCR[SRC]=11b PCS: 0 pF (M7 x tgyg' 8) — 35 — ns
SCK: 50 pF
PCR[SRC]=10b PCS: 0 pF (M7 x tgyg' ©) — 35 —
SCK: 50 pF
PCR[SRC]=01b PCS:0pF | (M7 xtgyg ) —35 —
SCK: 50 pF

PCS: PCR[SRC]=01b | PCS:0pF | (M7 xtsyg ©) 35 —
SCK: PCR[SRC]=10b | SCK: 50 pF

4 tspc SCK duty cycle® PCR[SRCI]=11b 0 pF 1/2tgck — 2 1/2tgck + 2 ns
PCR[SRC]=10b 0 pF 1/2tgck — 2 1/2tgck + 2
PCR[SRC]=01b 0 pF 1/2tsck — 5 1/2tsck + 5
PCS strobe timing
5 tpcsc PCSx to PCSS PCR[SRC]=10b 25 pF 13.0 — ns
time®
6 tpasc WSQS to PCSx PCR[SRC]=10b 25 pF 13.0 — ns
time

SIN setup time

7 tsul SIN setup time to PCR[SRC]=11b 25 pF 29.0 — ns
SCK™ PCR[SRC]=10b 50 pF 31.0 —
PCR[SRC]=01b 50 pF 62.0 —
SIN hold time
8 thi SIN hold time from PCR[SRC]=11b 0 pF -1.0 — ns
SCK™ PCRISRC]=10b 0 pF 10 —
PCR[SRC]=01b 0 pF -1.0 —
SOUT data valid time (after SCK edge)
9 tsuo SOUT data valid PCR[SRC]=11b 25 pF — 7.0 ns
time from SCK™! PCRISRC]=10b 50 pF — 8.0
PCR[SRC]=01b 50 pF — 18.0
SOUT data hold time (after SCK edge)
10 tho SOUT data hold PCR[SRCI]=11b 25 pF -9.0 — ns
time after SCK'" PCR[SRC]=10b 50 pF 210.0 —
PCR[SRC]=01b 50 pF -21.0 —

—_

All output timing is worst case and includes the mismatching of rise and fall times of the output pads.

2. When a characteristic involves two signals, the pad drive and load conditions apply to each signal's pad, unless specified
otherwise.

3. All timing values for output signals in this table are measured to 50% of the output voltage.

4. Pad drive is defined as the PCR[SRC] field setting in the SIU. Timing is guaranteed to same drive capabilities for all
signals; mixing of pad drives may reduce operating speeds and may cause incorrect operation.

5. N is the number of clock cycles added to time between PCS assertion and SCK assertion and is software programmable

using DSPI_CTARx[PSSCK] and DSPI_CTARx[CSSCK]. The minimum value is 2 cycles unless TSB mode or Continuous
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SCK clock mode is selected, in which case, N is automatically set to 0 clock cycles (PCS and SCK are driven by the same
edge of DSPI_CLKn).

6. tgys is the period of DSPI_CLKn clock, the input clock to the DSPI module. Maximum frequency is 100 MHz (min tgys = 10
ns).

7. M s the number of clock cycles added to time between SCK negation and PCS negation and is software programmable
using DSPI_CTARx[PASC] and DSPI_CTARXx[ASC]. The minimum value is 2 cycles unless TSB mode or Continuous SCK
clock mode is selected, in which case, M is automatically set to 0 clock cycles (PCS and SCK are driven by the same edge
of DSPI_CLKDn).

8. tgpg is only valid for even divide ratios. For odd divide ratios the fundamental duty cycle is not 50:50. For these odd divide
ratios cases, the absolute spec number is applied as jitter/uncertainty to the nominal high time and low time.

9. PCSx and PCSS using same pad configuration.

10. Input timing assumes an input slew rate of 1 ns (10% — 90%) and uses TTL / Automotive voltage thresholds.

11. SOUT Data Valid and Data hold are independent of load capacitance if SCK and SOUT load capacitances are the same

value.

tcsc t ASC
| —

J\

PCSx
\l\
tspc ~<— tsck —>
SCK Output S\~ /—\I—\ \_/—\
(CPOL=0 t \ / |
sbc
SCK Output \ / \ /_\_//
(CPOL = 1) )SUL\_/ Ny
< th
|
. N
SN —(First Data ) 4 Dat‘a ‘,
—>{ |<tsuo > tho
J\
SOuUT X First Data Data Last Data>/
N

Figure 32. DSPI CMOS master mode - classic timing, CPHA =0
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Figure 35. DSPI CMOS master mode — modified timing, CPHA =0
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Figure 36. DSPI CMOS master mode — modified timing, CPHA =1
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3.13.9.1.4 DSPI Master Mode — Output Only

Table 46. DSPI LVDS master timing — output only — timed serial bus mode
TSB =1 orITSB =1, CPOL =0 or 1, continuous SCK clock! 2

Condition? Value*
#| Symbol Characteristic - - Unit
Pad drive’® Load (Cy) Min Max
1 tsck SCK cycle time LVDS 15 pF to 50 pF 25 — ns
differential
2 tcsv PCS valid after SCK® PCR[SRC]=11b 25 pF — 8 ns
(SCK with 50 pF PCRISRC]=10b 50 pF — 12
differential load cap.) [ ] P ns
3 tcsh PCS hold after SCK® PCR[SRC]=11b 0 pF -4.0 — ns
(SCK with 50 pF PCRISRC]=10b 0 pF 4.0 —
differential load cap.) [ ] P ' ns
4 tspc SCK duty cycle (SCK LVDS 15 pF to 50 pF 1/2tsck — 2 1/2tgck + 2 ns
with 50 pF differential differential
load cap.)
SOUT data valid time (after SCK edge)
5 tsuo SOUT data valid time LVDS 15 pF to 50 pF — 6 ns
from SCK” differential
SOUT data hold time (after SCK edge)
6 tho SOUT data hold time LVDS 15 pF to 50 pF -7.0 — ns
after SCK” differential

All DSPI timing specifications apply to pins when using LVDS pads for SCK and SOUT and CMOS pad for PCS with pad
driver strength as defined. Timing may degrade for weaker output drivers.

2. TSB =1 orITSB = 1 automatically selects MTFE =1 and CPHA = 1.
3. When a characteristic involves two signals, the pad drive and load conditions apply to each signal's pad, unless specified
otherwise.
4. All timing values for output signals in this table are measured to 50% of the output voltage.
5. Pad drive is defined as the PCR[SRC] field setting in the SIU. Timing is guaranteed to same drive capabilities for all
signals; mixing of pad drives may reduce operating speeds and may cause incorrect operation.
6. With TSB mode or Continuous SCK clock mode selected, PCS and SCK are driven by the same edge of DSPI_CLKn. This
timing value is due to pad delays and signal propagation delays.
7. SOUT Data Valid and Data hold are independent of load capacitance if SCK and SOUT load capacitances are the same
value.
Table 47. DSPI CMOS master timing — output only — timed serial bus mode
TSB =1o0rITSB =1, CPOL =0 or 1, continuous SCK clock ':2
Condition® Value*
#| Symbol Characteristic Unit
Pad drive’ Load (Cp) Min Max
1 tsck SCK cycle time PCR[SRC]=11b 25 pF 33.0 — ns
PCR[SRC]=10b 50 pF 80.0 — ns
PCR[SRC]=01b 50 pF 200.0 — ns
2 tcsv PCS valid after SCK® PCR[SRC]=11b 25 pF 7 — ns
PCR[SRC]=10b 50 pF 8 — ns
PCR[SRC]=01b 50 pF 18 — ns
PCS: PCR[SRC]=01b 50 pF 45 — ns
SCK: PCR[SRC]=10b

Table continues on the next page...
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Table 56. Example orderable part numbers

Operating temperature?
Part number! Package description Speed (MHz)?
Min (T) Max (Ty)
SPC5777CCK3MME3 MPC5777C 416 package 264 —40°C 125°C
Lead-free (Pb-free)
SPC5777CK3MMES3 MPC5777C 416 package 264 —40°C 125 °C
Lead-free (Pb-free)
SPC5777CCK3MMO3 MPC5777C 516 package 264 —40°C 125°C
Lead-free (Pb-free)
SPC5777CK3MMO3 MPC5777C 516 package 264 —40°C 125°C
Lead-free (Pb-free)

1. All packaged devices are PPC5777C, rather than MPC5777C or SPC5777C, until product qualifications are complete. The

unpackaged device prefix is PCC, rather than SCC, until product qualification is complete.

Not all configurations are available in the PPC parts.
2. For the operating mode frequency of various blocks on the device, see Table 3.
3. The lowest ambient operating temperature is referenced by T, ; the highest ambient operating temperature is referenced by

Th.

6 Document revision history

The following table summarizes revisions to this document since the previous release.

Table 57. Revision history

Revision

Date

Description of changes

11

04/2017

"Optional features field"

¢ At end of line for (blank), added "version 2.07"
Added line for A
At end of line for R, added "version 2.08"
At end of line for C, added "version 2.07"
Added line for D
At end of line for L, added "version 2.08"

In Figure 47 of Ordering information, added codes and firmware version information in definition of
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