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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 2. MPC5777C 416-ball MAPBGA (full diagram)

2.2 516-ball MAPBGA pin assignments

Figure 3 shows the 516-ball MAPBGA pin assignments.

Pinouts
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Figure 3. MPC5777C 516-ball MAPBGA (full diagram)

3 Electrical characteristics
The following information includes details about power considerations, DC/AC electrical
characteristics, and AC timing specifications.

3.1 Absolute maximum ratings

Absolute maximum specifications are stress ratings only. Functional operation at these
maxima is not guaranteed.

CAUTION
Stress beyond listed maxima may affect device reliability or
cause permanent damage to the device.

See Operating conditions for functional operation specifications.

Electrical characteristics
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Table 9. GPIO and EBI data pad output buffer electrical characteristics (SR pads)1

(continued)

Symbol Parameter Conditions2
Value3

Unit
Min Typ Max

tR_F GPIO pad output
transition time (rise/fall)

PCR[SRC] = 11b

4.5 V < VDDEx < 5.5 V

CL = 25 pF — — 1.2 ns

CL = 50 pF — — 2.5

CL = 200 pF — — 8

PCR[SRC] = 11b

3.0 V < VDDEx < 3.6 V

CL = 25 pF — — 1.7

CL = 50 pF — — 3.25

CL = 200 pF — — 12

PCR[SRC] = 10b

4.5 V < VDDEx < 5.5 V

CL = 50 pF — — 5

CL = 200 pF — — 18

PCR[SRC] = 10b

3.0 V < VDDEx < 3.6 V

CL = 50 pF — — 7

CL = 200 pF — — 25

PCR[SRC] = 01b

4.5 V < VDDEx < 5.5 V

CL = 50 pF — — 13

CL = 200 pF — — 24

PCR[SRC] = 01b

3.0 V < VDDEx < 3.6 V

CL = 50 pF — — 25

CL = 200 pF — — 30

PCR[SRC] = 00b

4.5 V < VDDEx < 5.5 V

CL = 50 pF — — 24

CL = 200 pF — — 50

PCR[SRC] = 00b

3.0 V < VDDEx < 3.6 V

CL = 50 pF — — 40

CL = 200 pF — — 51

tPD GPIO pad output
propagation delay time

PCR[SRC] = 11b

4.5 V < VDDEx < 5.5 V

CL = 50 pF — — 6 ns

CL = 200 pF — — 13

PCR[SRC] = 11b

3.0 V < VDDEx < 3.6 V

CL = 50 pF — — 8.25

CL = 200 pF — — 19.5

PCR[SRC] = 10b

4.5 V < VDDEx < 5.5 V

CL = 50 pF — — 9

CL = 200 pF — — 22

PCR[SRC] = 10b

3.0 V < VDDEx < 3.6 V

CL = 50 pF — — 12.5

CL = 200 pF — — 35

PCR[SRC] = 01b

4.5 V < VDDEx < 5.5 V

CL = 50 pF — — 27

CL = 200 pF — — 40

PCR[SRC] = 01b

3.0 V < VDDEx < 3.6 V

CL = 50 pF — — 45

CL = 200 pF — — 65

PCR[SRC] = 00b

4.5 V < VDDEx < 5.5 V

CL = 50 pF — — 40

CL = 200 pF — — 65

PCR[SRC] = 00b

3.0 V < VDDEx < 3.6 V

CL = 50 pF — — 75

CL = 200 pF — — 100

|tSKEW_W| Difference between rise
and fall time

— — — 25 %

1. All GPIO pad output specifications are valid for 3.0 V < VDDEx < 5.5 V, except where explicitly stated.

Electrical characteristics
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2. PCR[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 Conditions1
Value

Unit
Min Typ Max

EBI Mode Output Specifications: valid for 3.0 V < VDDEx < 3.6 V

CDRV External bus load
capacitance

PCR[DSC] = 01b — — 10 pF

PCR[DSC] = 10b — — 20

PCR[DSC] = 11b — — 30

fMAX_EBI External bus maximum
operating frequency

CDRV = 10/20/30 pF — — 66 MHz

GPIO and EBI Mode Output Specifications

IOH_EBI GPIO and external bus
pad output high current

VOH = 0.8 * VDDEx

4.5 V < VDDEx < 5.5 V

PCR[DSC] = 11b 30 — — mA

PCR[DSC] = 10b 22 — —

PCR[DSC] = 01b 13 — —

PCR[DSC] = 00b 2 — —

VOH = 0.8 * VDDEx

3.0 V < VDDEx < 3.6 V

PCR[DSC] = 11b 16 — —

PCR[DSC] = 10b 12 — —

PCR[DSC] = 01b 7 — —

PCR[DSC] = 00b 1 — —

IOL_EBI GPIO and external bus
pad output low current

VOL = 0.2 * VDDEx

4.5 V < VDDEx < 5.5 V

PCR[DSC] = 11b 54 — — mA

PCR[DSC] = 10b 25 — —

PCR[DSC] = 01b 16 — —

PCR[DSC] = 00b 2 — —

VOL = 0.2 * VDDEx

3.0 V < VDDEx < 3.6 V

PCR[DSC] = 11b 17 — —

PCR[DSC] = 10b 14 — —

PCR[DSC] = 01b 8 — —

PCR[DSC] = 00b 1 — —

tR_F_EBI GPIO and external bus
pad output transition
time (rise/fall)

PCR[DSC] = 11b CL = 30 pF — — 1.5 ns

CL = 50 pF — — 2.4

PCR[DSC] = 10b CL = 20 pF — — 1.5

PCR[DSC] = 01b CL = 10 pF — — 1.85

PCR[DSC] = 00b CL = 50 pF — — 45

tPD_EBI GPIO and external bus
pad output propagation
delay time

PCR[DSC] = 11b CL = 30 pF — — 4.2 ns

CL = 50 pF — — 5.5

PCR[DSC] = 10b CL = 20 pF — — 4.2

PCR[DSC] = 01b CL = 10 pF — — 4.4

PCR[DSC] = 00b CL = 50 pF — — 59

Electrical characteristics
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Table 15. Selectable load capacitance (continued)

load_cap_sel[4:0] from DCF record Load capacitance1, 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 CS_XTAL/CS_EXTAL in Table 14.

VDDEH6

IXTAL XTAL

EXTAL

VSSOSC

VSS

PCB 
GND

Tester

ALC Bias 
Current

Comparator

OFF

-

+

Conditions

VEXTAL = 0 V
VXTAL = 0 V
ALC INACTIVE

V

Z = R + jωL

A

Figure 7. Test circuit

Table 16. Internal RC (IRC) oscillator electrical specifications

Symbol Parameter Conditions
Value

Unit
Min Typ Max

fTarget IRC target frequency — — 16 — MHz

δfvar_T IRC frequency variation T < 150 °C –8 — 8 %

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

Electrical characteristics

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

NXP Semiconductors 23



5. Below disruptive current conditions, the channel being stressed has conversion values of $3FF for analog inputs greater
than VRH and $000 for values less than VRL. Other channels are not affected by non-disruptive conditions.

6. Exceeding limit may cause conversion error on stressed channels and on unstressed channels. Transitions within the limit
do not affect device reliability or cause permanent damage.

7. Input must be current limited to the value specified. To determine the value of the required current-limiting resistor,
calculate resistance values using VPOSCLAMP = VDDA + 0.5 V and VNEGCLAMP = –0.3 V, then use the larger of the calculated
values.

8. Condition applies to two adjacent pins at injection limits.
9. Performance expected with production silicon.
10. All channels have same 10 kΩ < Rs < 100 kΩ Channel under test has Rs = 10 kΩ, IINJ=IINJMAX,IINJMIN.
11. The TUE specification is always less than the sum of the INL, DNL, offset, and gain errors due to cancelling errors.
12. TUE does not apply to differential conversions.
13. Variable gain is controlled by setting the PRE_GAIN bits in the ADC_ACR1-8 registers to select a gain factor of ×1, ×2, or

×4. Settings are for differential input only. Tested at ×1 gain. Values for other settings are guaranteed as indicated.
14. Guaranteed 10-bit monotonicity.
15. At VRH_EQ – VRL_EQ = 5.12 V, one LSB = 1.25 mV.

3.8.2 Sigma-Delta ADC (SDADC)

The SDADC is a 16-bit Sigma-Delta analog-to-digital converter with a 333 Ksps
maximum output conversion rate.

NOTE
The voltage range is 4.5 V to 5.5 V for SDADC specifications,
except where noted otherwise.

Table 18. SDADC electrical specifications

Symbol Parameter Conditions
Value

Unit
Min Typ Max

VIN ADC input signal — 0 — VDDA_SD V

VIN_PK2PK
1 Input range peak to

peak

VIN_PK2PK = VINP
2 –

VINM
, 3

Single ended

VINM = VRL_SD

VRH_SD/GAIN V

Single ended

VINM = 0.5*VRH_SD

GAIN = 1

±0.5*VRH_SD

Single ended

VINM = 0.5*VRH_SD

GAIN = 2,4,8,16

±VRH_SD/GAIN

Differential

0 < VIN < VDDEx

±VRH_SD/GAIN

fADCD_M SD clock frequency4 — 4 14.4 16 MHz

fADCD_S Conversion rate — — — 333 Ksps

— Oversampling ratio Internal modulator 24 — 256 —

RESOLUTION SD register resolution5 2's complement notation 16 bit

Table continues on the next page...
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Table 18. SDADC electrical specifications (continued)

Symbol Parameter Conditions
Value

Unit
Min Typ Max

GAIN ADC gain Defined through
SDADC_MCR[PGAN]. Only integer
powers of 2 are valid gain values.

1 — 16 —

|δGAIN| Absolute value of the
ADC gain error6, 7

Before calibration (applies to gain
setting = 1)

— — 1.5 %

After calibration

ΔVRH_SD < 5%, ΔVDDA_SD < 10%

ΔTJ < 50 °C

— — 5 mV

After calibration

ΔVRH_SD < 5%, ΔVDDA_SD < 10%

ΔTJ < 100 °C

— — 7.5

After calibration

ΔVRH_SD < 5%, ΔVDDA_SD < 10%

ΔTJ < 150 °C

— — 10

VOFFSET Conversion offset6, 7 Before calibration (applies to all gain
settings: 1, 2, 4, 8, 16)

— 10*(1+1/
gain)

20 mV

After calibration

ΔVDDA_SD < 10%

ΔTJ < 50 °C

— — 5

After calibration

ΔVDDA_SD < 10%

ΔTJ < 100 °C

— — 7.5

After calibration

ΔVDDA_SD < 10%

ΔTJ < 150 °C

— — 10

Table continues on the next page...
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Table 18. SDADC electrical specifications (continued)

Symbol Parameter Conditions
Value

Unit
Min Typ Max

SNRSE150 Signal to noise ratio in
single ended mode,
150 Ksps output rate

4.5 V < VDDA_SD < 5.5 V8, 9

VRH_SD = VDDA_SD

GAIN = 1

72 — — dB

4.5 V < VDDA_SD < 5.5 V8, 9

VRH_SD = VDDA_SD

GAIN = 2

69 — —

4.5 V < VDDA_SD < 5.5 V8, 9

VRH_SD = VDDA_SD

GAIN = 4

66 — —

4.5 V < VDDA_SD < 5.5 V8, 9

VRH_SD = VDDA_SD

GAIN = 8

62 — —

4.5 V < VDDA_SD < 5.5 V8, 9

VRH_SD = VDDA_SD

GAIN = 16

54 — —

SINADDIFF150 Signal to noise and
distortion ratio in
differential mode, 150
Ksps output rate

Gain = 1

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

72 — — dBFS

Gain = 2

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

72 — —

Gain = 4

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

69 — —

Gain = 8

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

68.8 — —

Gain = 16

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

64.8 — —

Table continues on the next page...
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Table 18. SDADC electrical specifications (continued)

Symbol Parameter Conditions
Value

Unit
Min Typ Max

THDDIFF150 Total harmonic
distortion in differential
mode, 150 Ksps
output rate

Gain = 1

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

65 — — dBFS

Gain = 2

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

68 — —

Gain = 4

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

74 — —

Gain = 8

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

80 — —

Gain = 16

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

80 — —

THDDIFF333 Total harmonic
distortion in differential
mode, 333 Ksps
output rate

Gain = 1

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

65 — — dBFS

Gain = 2

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

68 — —

Gain = 4

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

74 — —

Gain = 8

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

80 — —

Gain = 16

4.5 V < VDDA_SD < 5.5 V

VRH_SD = VDDA_SD

80 — —

Table continues on the next page...
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Table 18. SDADC electrical specifications (continued)

Symbol Parameter Conditions
Value

Unit
Min Typ Max

tSETTLING Settling time after mux
change

Analog inputs are muxed

HPF = ON

— — 2*δGROUP +
3*fADCD_S

—

HPF = OFF — — 2*δGROUP +
2*fADCD_S

tODRECOVERY Overdrive recovery
time

After input comes within range from
saturation

HPF = ON

— — 2*δGROUP +
fADCD_S

—

HPF = OFF — — 2*δGROUP

CS_D SDADC sampling
capacitance after
sampling switch16

GAIN = 1, 2, 4, 8 — — 75*GAIN fF

GAIN = 16 — — 600 fF

IBIAS Bias consumption At least one SDADC enabled — — 3.5 mA

IADV_D SDADC supply
consumption

Per SDADC enabled — — 4.325 mA

IADR_D SDADC reference
current consumption

Per SDADC enabled — — 20 μA

1. For input voltage above the maximum and below the clamp voltage of the input pad, there is no latch-up concern, and the
signal will only be “clipped.”

2. VINP is the input voltage applied to the positive terminal of the SDADC
3. VINM is the input voltage applied to the negative terminal of the SDADC
4. Sampling is generated internally fSAMPLING = fADCD_M/2
5. For Gain = 16, SDADC resolution is 15 bit.
6. Calibration of gain is possible when gain = 1. Offset Calibration should be done with respect to 0.5*VRH_SD for differential

mode and single ended mode with negative input = 0.5*VRH_SD. Offset Calibration should be done with respect to 0 for
single ended mode with negative input = 0. Both Offset and Gain Calibration is guaranteed for +/–5% variation of VRH_SD,
+/–10% variation of VDDA_SD, +/–50 C temperature variation.

7. Offset and gain error due to temperature drift can occur in either direction (+/–) for each of the SDADCs on the device.
8. SDADC is functional in the range 3.6 V < VDDA_SD < 4.0 V: SNR parameter degrades by 3 dB. SDADC is functional in the

range 3.0 V < VRH_SD < 4.0 V: SNR parameter degrades by 9 dB.
9. SNR values guaranteed only if external noise on the ADC input pin is attenuated by the required SNR value in the

frequency range of fADCD_M – fADCD_S to fADCD_M + fADCD_S, where fADCD_M is the input sampling frequency and fADCD_S is
the output sample frequency. A proper external input filter should be used to remove any interfering signals in this
frequency range.

10. Input impedance in differential mode ZIN = ZDIFF
11. Input impedance given at fADCD_M = 16 MHz. Impedance is inversely proportional to SDADC clock frequency. ZDIFF

(fADCD_M) = (16 MHz / fADCD_M) * ZDIFF, ZCM (fADCD_M) = (16 MHz / fADCD_M) * ZCM.
12. Input impedance in single-ended mode ZIN = (2 * ZDIFF * ZCM) / (ZDIFF + ZCM)
13. VINTCM is the Common Mode input reference voltage for the SDADC. It has a nominal value of (VRH_SD - VRL_SD) / 2.
14. The ±1% passband ripple specification is equivalent to 20 * log10 (0.99) = 0.087 dB.
15. Propagation of the information from the pin to the register CDR[CDATA] and the flags SFR[DFEF] and SFR[DFFF] is

given by the different modules that must be crossed: delta/sigma filters, high pass filter, FIFO module, and clock domain
synchronizers. The time elapsed between data availability at the pin and internal SDADC module registers is given by the
following formula, where fADCD_S is the frequency of the sampling clock, fADCD_M is the frequency of the modulator, and
fFM_PER_CLK is the frequency of the peripheral bridge clock feeds to the SDADC module:

REGISTER LATENCY = tLATENCY + 0.5/fADCD_S + 2 (~+1)/fADCD_M + 2(~+1)fFM_PER_CLK

The (~+1) symbol refers to the number of clock cycles uncertainty (from 0 to 1 clock cycle) to be added due to
resynchronization of the signal during clock domain crossing.
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Table 29. Voltage monitor electrical characteristics1, 2 (continued)

Symbol Parameter Conditions

Configuration Value

UnitTrim
bits

Mask
Opt.

Pow.
Up

Min Typ Max

POR_HV HV VDDPMC supply power
on reset threshold

Rising voltage (powerup) N/A No Enab. 2444 2600 2756 mV

Falling voltage (power
down)

2424 2580 2736

LVD_HV HV internal VDDPMC supply
low voltage monitoring

Rising voltage (untrimmed) 4bit No Enab. 2935 3023 3112 mV

Falling voltage (untrimmed) 2922 3010 3099

Rising voltage (trimmed) 2946 3010 3066

Falling voltage (trimmed) 2934 2998 3044

HVD_HV HV internal VDDPMC supply
high voltage monitoring

Rising voltage 4bit Yes Disab. 5696 5860 5968 mV

Falling voltage 5666 5830 5938

LVD_FLASH FLASH supply low voltage
monitoring6

Rising voltage (untrimmed) 4bit No Enab. 2935 3023 3112 mV

Falling voltage (untrimmed) 2922 3010 3099

Rising voltage (trimmed) 2956 3010 3053

Falling voltage (trimmed) 2944 2998 3041

HVD_FLASH FLASH supply high
voltage monitoring6

Rising voltage 4bit Yes Disab. 3456 3530 3584 mV

Falling voltage 3426 3500 3554

LVD_IO Main I/O VDDEH1 supply
low voltage monitoring

Rising voltage (untrimmed) 4bit No Enab. 3250 3350 3488 mV

Falling voltage (untrimmed) 3220 3320 3458

Rising voltage (trimmed) 3347 3420 3468

Falling voltage (trimmed) 3317 3390 3438

tVDASSERT Voltage detector threshold
crossing assertion

— — — — 0.1 — 2.0 μs

tVDRELEASE Voltage detector threshold
crossing de-assertion

— — — — 5 — 20 μs

1. LVD is released after tVDRELEASE temporization when upper threshold is crossed; LVD is asserted tVDASSERT after detection
when lower threshold is crossed.

2. HVD is released after tVDRELEASE temporization when lower threshold is crossed; HVD is asserted tVDASSERT after
detection when upper threshold is crossed.

3. POR098_c threshold is an untrimmed value, before the completion of the power-up sequence. All other LVD/HVD
thresholds are provided after trimming.

4. LV internal supply levels are measured on device internal supply grid after internal voltage drop.
5. LV external supply levels are measured on the die side of the package bond wire after package voltage drop.
6. VDDFLA range is guaranteed when internal flash memory regulator is used.

3.11.4 Power sequencing requirements

Requirements for power sequencing include the following.
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D_CLKOUT

I/O Inputs

B

A

A – Maximum Input Delay Time B – Minimum Input Hold Time

VDDE / 2

VDDEn / 2
VDDEHn / 2

Figure 17. Generic input setup/hold timing

3.13.2 Reset and configuration pin timing
Table 35. Reset and configuration pin timing1

Spec Characteristic Symbol Min Max Unit

1 RESET Pulse Width tRPW 10 — tcyc
2

2 RESET Glitch Detect Pulse Width tGPW 2 — tcyc
2

3 PLLCFG, BOOTCFG, WKPCFG Setup Time to RSTOUT Valid tRCSU 10 — tcyc
2

4 PLLCFG, BOOTCFG, WKPCFG Hold Time to RSTOUT Valid tRCH 0 — tcyc
2

1. Reset timing specified at: VDDEH = 3.0 V to 5.25 V, VDD = 1.08 V to 1.32 V, TA = TL to TH.
2. For further information on tcyc, see Table 3.
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TCK

TMS, TDI

TDO

8

9

10

11

12
14

Figure 24. Nexus TCK, TDI, TMS, TDO Timing

3.13.5 External Bus Interface (EBI) timing
Table 38. Bus operation timing1

Spec Characteristic Symbol
66 MHz (Ext. bus freq.)2, 3

Unit Notes
Min Max

1 D_CLKOUT Period tC 15.2 — ns Signals are measured at 50%
VDDE.

2 D_CLKOUT Duty Cycle tCDC 45% 55% tC —

3 D_CLKOUT Rise Time tCRT — —4 ns —

4 D_CLKOUT Fall Time tCFT — —4 ns —

Table continues on the next page...
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Table 38. Bus operation timing1 (continued)

Spec Characteristic Symbol
66 MHz (Ext. bus freq.)2, 3

Unit Notes
Min Max

5 D_CLKOUT Posedge to Output
Signal Invalid or High Z (Hold
Time)

D_ADD[9:30]

D_BDIP

D_CS[0:3]

D_DAT[0:15]

D_OE

D_RD_WR

D_TA

D_TS

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

tCOH 1.0/1.5 — ns Hold time selectable via
SIU_ECCR[EBTS] bit:

EBTS = 0: 1.0 ns

EBTS = 1: 1.5 ns

6 D_CLKOUT Posedge to Output
Signal Valid (Output Delay)

D_ADD[9:30]

D_BDIP

D_CS[0:3]

tCOV — 8.5/9.0 ns Output valid time selectable via
SIU_ECCR[EBTS] bit:

EBTS = 0: 8.5 ns

EBTS = 1: 9.0 ns

D_DAT[0:15] 11.5 —

D_OE

D_RD_WR

D_TA

D_TS

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

8.5/9.0 Output valid time selectable via
SIU_ECCR[EBTS] bit:

EBTS = 0: 8.5 ns

EBTS = 1: 9.0 ns

7 Input Signal Valid to D_CLKOUT
Posedge (Setup Time)

D_ADD[9:30]

D_DAT[0:15]

D_RD_WR

D_TA

D_TS

tCIS 7.5 — ns —

8 D_CLKOUT Posedge to Input
Signal Invalid (Hold Time)

D_ADD[9:30]

D_DAT[0:15]

D_RD_WR

D_TA

D_TS

tCIH 1.0 — ns —

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

Table continues on the next page...
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Figure 27. Synchronous input timing
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Figure 28. ALE signal timing
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PCSS

PCSx

tPCSC tPASC 

Figure 37. DSPI PCS strobe (PCSS) timing (master mode)

3.13.9.1.3 DSPI LVDS Master Mode – Modified Timing
Table 45. DSPI LVDS master timing – full duplex – modified transfer format

(MTFE = 1), CPHA = 0 or 1

# Symbol Characteristic
Condition1 Value2

Unit
Pad drive3 Load (CL) Min Max

1 tSCK SCK cycle time LVDS 15 pF to 25 pF
differential

33.3 — ns

2 tCSC PCS to SCK delay
(LVDS SCK)

PCS: PCR[SRC]=11b 25 pF (N4 × tSYS
, 5) – 10 — ns

PCS: PCR[SRC]=10b 50 pF (N4 × tSYS
, 5) – 10 — ns

PCS: PCR[SRC]=01b 50 pF (N4 × tSYS
, 5) – 32 — ns

3 tASC After SCK delay
(LVDS SCK)

PCS: PCR[SRC]=11b PCS: 0 pF

SCK: 25 pF

(M6 × tSYS
, 5) – 8 — ns

PCS: PCR[SRC]=10b PCS: 0 pF

SCK: 25 pF

(M6 × tSYS
, 5) – 8 — ns

PCS: PCR[SRC]=01b PCS: 0 pF

SCK: 25 pF

(M6 × tSYS
, 5) – 8 — ns

4 tSDC SCK duty cycle7 LVDS 15 pF to 25 pF
differential

1/2tSCK – 2 1/2tSCK +2 ns

7 tSUI SIN setup time

SIN setup time to
SCK

CPHA = 08

LVDS 15 pF to 25 pF
differential

23 – (P9 × tSYS
, 5) — ns

SIN setup time to
SCK

CPHA = 18

LVDS 15 pF to 25 pF
differential

23 — ns

8 tHI SIN hold time

SIN hold time from
SCK

CPHA = 08

LVDS 0 pF differential –1 + (P9 × tSYS
, 5) — ns

SIN hold time from
SCK

CPHA = 18

LVDS 0 pF differential –1 — ns

Table continues on the next page...
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t SDC

SCK Output 
(CPOL = 0)

SCK Output 
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SIN

SOUT First Data

First Data

Data
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Last Data

t CSC t ASC
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t SUO t HO

Figure 38. DSPI LVDS master mode – modified timing, CPHA = 0
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Figure 39. DSPI LVDS master mode – modified timing, CPHA = 1
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6. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

Table 55. Thermal characteristics, 516-ball MAPBGA package

Characteristic Symbol Value Unit

Junction to Ambient 1, 2 Natural Convection (Single layer board) RΘJA 28.5 °C/W

Junction to Ambient 1, 3 Natural Convection (Four layer board 2s2p) RΘJA 20.0 °C/W

Junction to Ambient (@200 ft./min., Single layer board) RΘJMA 21.3 °C/W

Junction to Ambient (@200 ft./min., Four layer board 2s2p) RΘJMA 15.5 °C/W

Junction to Board 4 RΘJB 8.8 °C/W

Junction to Case 5 RΘJC 4.8 °C/W

Junction to Package Top 6 Natural Convection ΨJT 0.2 °C/W

1. Junction temperature is a function of 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. Indicates the average thermal resistance between the die and the case top surface as measured by the cold plate method

(MIL SPEC-883 Method 1012.1) with the cold plate temperature used for the case temperature.
6. Thermal characterization parameter indicating the temperature difference between package top and the junction

temperature per JEDEC JESD51-2.

4.1.1 General notes for thermal characteristics

An estimation of the chip junction temperature, TJ, can be obtained from the equation:

where:

TA = ambient temperature for the package (°C)

RΘJA = junction-to-ambient thermal resistance (°C/W)

PD = power dissipation in the package (W)

The thermal resistance values used are based on the JEDEC JESD51 series of standards
to provide consistent values for estimations and comparisons. The difference between the
values determined for the single-layer (1s) board compared to a four-layer board that has
two signal layers, a power and a ground plane (2s2p), demonstrate that the effective
thermal resistance is not a constant. The thermal resistance depends on the:

• Construction of the application board (number of planes)

• Effective size of the board which cools the component
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1 mm of wire extending from the junction. Place the thermocouple wire flat against the
package case to avoid measurement errors caused by the cooling effects of the
thermocouple wire.

When board temperature is perfectly defined below the device, it is possible to use the
thermal characterization parameter (ΨJPB) to determine the junction temperature by
measuring the temperature at the bottom center of the package case (exposed pad) using
the following equation:

where:

TT = thermocouple temperature on bottom of the package (°C)

ΨJT = thermal characterization parameter (°C/W)

PD = power dissipation in the package (W)

5 Ordering information
Figure 47 and Table 56 describe orderable part numbers for the MPC5777C.

M

Qualification status

Package identifier

PC 5777C X K3 M ME 3 R

Core code
Device number

Optional features field
Fab/Revision

Temperature range
Package identifier

Operating frequency
Tape and reel status

M = –40 °C to 125 °C
Temperature range

ME = 416 MAPBGA Pb-Free
MO = 516 MAPBGA Pb-Free

Operating frequency
3 = 2 x 264 MHz

Tape and reel status
R = Tape and reel
(blank) = Trays

Qualification status
P = Pre-qualification
M = Fully spec. qualified, general market flow
S = Fully spec. qualified, automotive flow

Optional features field
(blank) = ISO-compliant CAN FD not available, trimmed for SMPS or external regulator, and includes SHE-compliant security firmware version 2.07

R = ISO-compliant CAN FD not available, trimmed for LDO regulator, and includes SHE-compliant security firmware version 2.08
C = ISO-compliant CAN FD available, trimmed for SMPS or external regulator, and includes SHE-compliant security firmware version 2.07

L = ISO-compliant CAN FD available, trimmed for LDO regulator, and includes SHE-compliant security firmware version 2.08
S = ISO-compliant CAN FD available, trimmed for SMPS or external regulator, and includes RSA-enhanced security firmware
T = ISO-compliant CAN FD available, trimmed for LDO regulator, and includes RSA-enhanced security firmware

Note: Not all options are available on all devices. 

A = ISO-compliant CAN FD not available, trimmed for SMPS or external regulator, and includes SHE-compliant security firmware version 2.08

D = ISO-compliant CAN FD available, trimmed for SMPS or external regulator, and includes SHE-compliant security firmware version 2.08

Figure 47. MPC5777C Orderable part number description
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