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Electrical Characteristics
3 Electrical Characteristics
This section contains detailed information on power considerations, DC/AC electrical characteristics, and 
AC timing specifications for the MCU.

3.1 Maximum Ratings
Table 2. Absolute Maximum Ratings 1 

Spec Characteristic Symbol Min. Max. Unit

1 1.5 V core supply voltage 2 VDD –0.3 1.7 V

2 Flash program/erase voltage VPP –0.3 6.5 V

4 Flash read voltage VFLASH –0.3 4.6 V

5 SRAM standby voltage VSTBY –0.3 1.7 V

6 Clock synthesizer voltage VDDSYN –0.3 4.6 V

7 3.3 V I/O buffer voltage VDD33 –0.3 4.6 V

8 Voltage regulator control input voltage VRC33 –0.3 4.6 V

9 Analog supply voltage (reference to VSSA) VDDA –0.3 5.5 V

10 I/O supply voltage (fast I/O pads) 3 VDDE –0.3 4.6 V

11 I/O supply voltage (slow and medium I/O pads) 3 VDDEH –0.3 6.5 V

12 DC input voltage 4

VDDEH powered I/O pads
VDDE powered I/O pads

VIN
–1.0 5

–1.0 5 
6.5 6

4.6 7
V

13 Analog reference high voltage (reference to VRL) VRH –0.3 5.5 V

14 VSS to VSSA differential voltage VSS – VSSA –0.1 0.1 V

15 VDD to VDDA differential voltage VDD – VDDA –VDDA VDD V

16 VREF differential voltage VRH – VRL –0.3 5.5 V

17 VRH to VDDA differential voltage VRH – VDDA –5.5 5.5 V

18 VRL to VSSA differential voltage VRL – VSSA –0.3 0.3 V

19 VDDEH to VDDA differential voltage VDDEH – VDDA –VDDA VDDEH V

20 VDDF to VDD differential voltage VDDF – VDD –0.3 0.3 V

21  VRC33 to VDDSYN differential voltage spec has been moved to Table 9 DC Electrical Specifications, Spec 43a.

22 VSSSYN to VSS differential voltage VSSSYN – VSS –0.1 0.1 V

23 VRCVSS to VSS differential voltage VRCVSS – VSS –0.1 0.1 V

24 Maximum DC digital input current 8 
(per pin, applies to all digital pins) 4 

IMAXD –2 2 mA

25 Maximum DC analog input current 9 
(per pin, applies to all analog pins)

IMAXA –3 3 mA

26 Maximum operating temperature range 10 
Die junction temperature

TJ TL 150.0 oC

27 Storage temperature range TSTG –55.0 150.0 oC
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Electrical Characteristics
3.5 ESD (Electromagnetic Static Discharge) Characteristics

3.6 Voltage Regulator Controller (VRC) and 
Power-On Reset (POR) Electrical Specifications

The following table lists the VRC and POR electrical specifications:

Table 5. ESD Ratings 1, 2

1 All ESD testing conforms to CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.
2 Device failure is defined as: ‘If after exposure to ESD pulses, the device does not meet the device specification requirements, 

which includes the complete DC parametric and functional testing at room temperature and hot temperature.

Characteristic Symbol Value Unit

ESD for human body model (HBM) 2000 V

HBM circuit description
R1 1500 

C 100 pF

ESD for field induced charge model (FDCM)
500 (all pins)

V750 (corner pins)

Number of pulses per pin:
Positive pulses (HBM)
Negative pulses (HBM)

 
—
—

1
1

—
—

Interval of pulses — 1 second

Table 6. VRC and POR Electrical Specifications

Spec Characteristic Symbol Min. Max. Units

1 1.5 V (VDD) POR 1
Negated (ramp up)
Asserted (ramp down)

VPOR15
1.1
1.1

1.35
1.35

V

2 3.3 V (VDDSYN) POR 1
Asserted (ramp up)
Negated (ramp up)
Asserted (ramp down)
Negated (ramp down)

VPOR33

0.0
2.0
2.0
0.0

0.30
2.85
2.85
0.30

V

3
RESET pin supply 
(VDDEH6) POR 1, 2

Negated (ramp up)

Asserted (ramp down) 
VPOR5

2.0
2.0

2.85
2.85 V

4

VRC33 voltage

Before VRC allows the pass 
transistor to start turning on

VTRANS_START 1.0 2.0 V

5
When VRC allows the pass 
transistor to completely turn on 3, 4

VTRANS_ON 2.0 2.85 V

6
When the voltage is greater than 
the voltage at which the VRC keeps 
the 1.5 V supply in regulation 5, 6

VVRC33REG 3.0 — V

 – 55o C7 11.0 — mA

Current can be sourced –40o C 11.0 — mA

7 by VRCCTL at Tj: 25o C IVRCCTL 
8 9.0 — mA

150o C 7.5 — mA
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
3.7.1 Input Value of Pins During POR Dependent on VDD33

When powering up the device, VDD33 must not lag the latest VDDSYN or RESET power pin (VDDEH6) by 
more than the VDD33 lag specification listed in Table 6, spec 8. This avoids accidentally selecting the 
bypass clock mode because the internal versions of PLLCFG[0:1] and RSTCFG are not powered and 
therefore cannot read the default state when POR negates. VDD33 can lag VDDSYN or the RESET power 
pin (VDDEH6), but cannot lag both by more than the VDD33 lag specification. This VDD33 lag specification 
applies during power up only. VDD33 has no lead or lag requirements when powering down.

3.7.2 Power-Up Sequence (VRC33 Grounded)

The 1.5 V VDD power supply must rise to 1.35 V before the 3.3 V VDDSYN power supply and the RESET 
power supply rises above 2.0 V. This ensures that digital logic in the PLL for the 1.5 V power supply does 
not begin to operate below the specified operation range lower limit of 1.35 V. Because the internal 1.5 V 
POR is disabled, the internal 3.3 V POR or the RESET power POR must hold the device in reset. Since 
they can negate as low as 2.0 V, VDD must be within specification before the 3.3 V POR and the RESET 
POR negate.

Figure 3. Power-Up Sequence (VRC33 Grounded)

3.7.3 Power-Down Sequence (VRC33 Grounded)

The only requirement for the power-down sequence with VRC33 grounded is if VDD decreases to less than 
its operating range, VDDSYN or the RESET power must decrease to less than 2.0 V before the VDD power 
increases to its operating range. This ensures that the digital 1.5 V logic, which is reset only by an ORed 
POR and can cause the 1.5 V supply to decrease less than its specification value, resets correctly. See 
Table 6, footnote 1.

VDDSYN and RESET Power

VDD

2.0 V

1.35 V

VDD must reach 1.35 V before VDDSYN and the RESET power reach 2.0 V
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics

S

27a Operating Current 1.5 V Supplies @ 132 MHz: 6

VDD (including VDDF max current) @1.65 V typical use 7, 8

VDD (including VDDF max current) @1.4 V typical use 7, 8

VDD (including VDDF max current) @1.65 V high use 8, 9

VDD (including VDDF max current) @1.4 V high use 8, 9

IDD
IDD
IDD
IDD

—
—
—
—

700
600
875
740

mA
mA
mA
mA

27b Operating Current 1.5 V Supplies @ 114 MHz: 6

VDD (including VDDF max current) @1.65 V typical use 7, 8

VDD (including VDDF max current) @1.4 V typical use 7, 8

VDD (including VDDF max current) @1.65 V high use 8, 9

VDD (including VDDF max current) @1.4 V high use 8, 9

IDD
IDD
IDD
IDD

—
—
—
—

609
522
760
643

mA
mA
mA
mA

27c Operating Current 1.5 V Supplies @ 82 MHz: 6

VDD (including VDDF max current) @1.65 V typical use 7, 8

VDD (including VDDF max current) @1.40 V typical use 7, 8

VDD (including VDDF max current) @1.65 V high use 8, 9

VDD (including VDDF max current) @1.40 V high use 8, 9

IDD
IDD
IDD
IDD

—
—
—
—

446
384
555
471

mA
mA
mA
mA

27d RAM standby current.10

IDD_STBY @ 25o C 
VSTBY @ 0.8 V
VSTBY @ 1.0 V
VSTBY @ 1.2 V

IDD_STBY @ 60o C
VSTBY @ 0.8 V
VSTBY @ 1.0 V
VSTBY @ 1.2 V

IDD_STBY @ 150o C (Tj) 
VSTBY @ 0.8 V
VSTBY @ 1.0 V
VSTBY @ 1.2 V

IDD_STBY
IDD_STBY
IDD_STBY

IDD_STBY
IDD_STBY
IDD_STBY

IDD_STBY
IDD_STBY
IDD_STBY

—
—
—

—
—
—

—
—
—

20
30
50

70
100
200

1200
1500
2000

A
A
A

A
A
A

A
A
A

28 Operating current 3.3 V supplies @ fMAX MHz

VDD33 
11 IDD_33 — 2 + (values 

derived from 
procedure of 
footnote 11)

mA

VFLASH IVFLASH — 10 mA

VDDSYN IDDSYN — 15 mA

29 Operating current 5.0 V supplies (12 MHz ADCLK):
VDDA (VDDA0 + VDDA1)
Analog reference supply current (VRH, VRL)
VPP

IDD_A
IREF
IPP

—
—
—

20.0
1.0

25.0

mA
mA
mA

Table 9. DC Electrical Specifications (TA = TL to TH) (continued)

pec Characteristic Symbol Min Max. Unit
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics

1

S

30 Operating current VDDE supplies: 12

VDDEH1
VDDE2
VDDE3
VDDEH4
VDDE5
VDDEH6
VDDE7
VDDEH8
VDDEH9

IDD1
IDD2
IDD3
IDD4
IDD5
IDD6
IDD7
IDD8
IDD9

—
—
—
—
—
—
—
—
—

Refer to 
footnote 12

mA
mA
mA
mA
mA
mA
mA
mA
mA

31 Fast I/O weak pullup current 13

1.62–1.98 V
2.25–2.75 V
3.00–3.60 V

IACT_F

10
20
20

110
130
170

A
A
A

Fast I/O weak pulldown current 13

1.62–1.98 V
2.25–2.75 V
3.00–3.60 V

10
20
20

100
130
170

A
A
A

32 Slow and medium I/O weak pullup/down current 13

3.0–3.6 V
4.5–5.5 V

IACT_S 10
20

150
170

A
A

33 I/O input leakage current 14 IINACT_D –2.5 2.5 A

34 DC injection current (per pin) IIC –2.0 2.0 mA

35 Analog input current, channel off 15 IINACT_A –150 150 nA

35a Analog input current, shared analog / digital pins
(AN[12], AN[13], AN[14], AN[15])

IINACT_AD –2.5 2.5 A

36 VSS to VSSA differential voltage 16 VSS – VSSA –100 100 mV

37 Analog reference low voltage VRL VSSA – 0.1 VSSA + 0.1 V

38 VRL differential voltage VRL – VSSA –100 100 mV

39 Analog reference high voltage VRH VDDA – 0.1 VDDA + 0.1 V

40 VREF differential voltage VRH – VRL 4.5 5.25 V

41 VSSSYN to VSS differential voltage VSSSYN – VSS –50 50 mV

42 VRCVSS to VSS differential voltage VRCVSS – VSS –50 50 mV

43 VDDF to VDD differential voltage VDDF – VDD –100 100 mV

43a VRC33 to VDDSYN differential voltage VRC33 – VDDSYN –0.1 0.1 17 V

44 Analog input differential signal range (with common mode 2.5 V) VIDIFF –2.5 2.5 V

45 Operating temperature range, ambient (packaged) TA = (TL to TH) TL TH
C

46 Slew rate on power-supply pins — — 50 V/ms

VDDE2 and VDDE3 are limited to 2.25–3.6 V only if SIU_ECCR[EBTS] = 0; VDDE2 and VDDE3 have a range of 1.6–3.6 V if 
SIU_ECCR[EBTS] = 1.

Table 9. DC Electrical Specifications (TA = TL to TH) (continued)

pec Characteristic Symbol Min Max. Unit
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics

2

3

4

5

6

7

8

9

 
 

10

11

12

 

13

14

15  

16

17
| VDDA0 – VDDA1 | must be < 0.1 V.
VPP can drop to 3.0 V during read operations.

If standby operation is not required, connect VSTBY to ground.

Applies to CLKOUT, external bus pins, and Nexus pins.
Maximum average RMS DC current.

Average current measured on automotive benchmark.

Peak currents can be higher on specialized code.

High use current measured while running optimized SPE assembly code with all code and data 100% locked in cache 
(0% miss rate) with all channels of the eMIOS and eTPU running autonomously, plus the eDMA transferring data continuously from
SRAM to SRAM.   Higher currents are possible if an “idle” loop that crosses cache lines is run from cache. Write code that avoids this
condition.
The current specification relates to average standby operation after SRAM has been loaded with data. For power up current see 
Section 3.7, “Power-Up/Down Sequencing”, Figure 2.
Power requirements for the VDD33 supply depend on the frequency of operation, load of all I/O pins, and the voltages on the I/O 
segments. Refer to Table 11 for values to calculate the power dissipation for a specific operation.
Power requirements for each I/O segment are dependent on the frequency of operation and load of the I/O pins on a particular I/O 
segment, and the voltage of the I/O segment. Refer to Table 10 for values to calculate power dissipation for specific operation. The
total power consumption of an I/O segment is the sum of the individual power consumptions for each pin on the segment.

Absolute value of current, measured at VIL and VIH.
Weak pullup/down inactive. Measured at VDDE = 3.6 V and VDDEH = 5.25 V. Applies to pad types: pad_fc, pad_sh, and pad_mh.

Maximum leakage occurs at maximum operating temperature. Leakage current decreases by approximately one-half for each 8 oC
to 12 oC, in the ambient temperature range of 50 oC to 125 oC. Applies to pad types: pad_a and pad_ae.

VSSA refers to both VSSA0 and VSSA1. | VSSA0 – VSSA1 | must be < 0.1 V.

Up to 0.6 V during power up and power down.
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
3.8.1 I/O Pad Current Specifications

The power consumption of an I/O segment depends on the usage of the pins on a particular segment. The 
power consumption is the sum of all output pin currents for a segment. The output pin current can be 
calculated from Table 10 based on the voltage, frequency, and load on the pin. Use linear scaling to 
calculate pin currents for voltage, frequency, and load parameters that fall outside the values given in 
Table 10.

Table 10. I/O Pad Average DC Current (TA = TL to TH)1 

1 These values are estimates from simulation and are not tested. Currents apply to output pins only.

Spec Pad Type Symbol
Frequency 

(MHz)
Load2 (pF)

2 All loads are lumped.

Voltage (V)
Drive Select / 

Slew Rate 
Control Setting

Current (mA)

1

Slow IDRV_SH

25 50 5.25 11 8.0

2 10 50 5.25 01 3.2

3 2 50 5.25 00 0.7

4 2 200 5.25 00 2.4

5

Medium IDRV_MH

50 50 5.25 11 17.3

6 20 50 5.25 01 6.5

7 3.33 50 5.25 00 1.1

8 3.33 200 5.25 00 3.9

9

Fast IDRV_FC

66 10 3.6 00 2.8

10 66 20 3.6 01 5.2

11 66 30 3.6 10 8.5

12 66 50 3.6 11 11.0

13 66 10 1.98 00 1.6

14 66 20 1.98 01 2.9

15 66 30 1.98 10 4.2

16 66 50 1.98 11 6.7

17 56 10 3.6 00 2.4

18 56 20 3.6 01 4.4

19 56 30 3.6 10 7.2

20 56 50 3.6 11 9.3

21 56 10 1.98 00 1.3

22 56 20 1.98 01 2.5

23 56 30 1.98 10 3.5

24 56 50 1.98 11 5.7

25 40 10 3.6 00 1.7

26 40 20 3.6 01 3.1

27 40 30 3.6 10 5.1

28 40 50 3.6 11 6.6

29 40 10 1.98 00 1.0

30 40 20 1.98 01 1.8

31 40 30 1.98 10 2.5

32 40 50 1.98 11 4.0
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
3.8.2 I/O Pad VDD33 Current Specifications

The power consumption of the VDD33 supply dependents on the usage of the pins on all I/O segments. The 
power consumption is the sum of all input and output pin VDD33 currents for all I/O segments. The output 
pin VDD33 current can be calculated from Table 11 based on the voltage, frequency, and load on all fast 
(pad_fc) pins. The input pin VDD33 current can be calculated from Table 11 based on the voltage, 
frequency, and load on all pad_sh and pad_mh pins. Use linear scaling to calculate pin currents for voltage, 
frequency, and load parameters that fall outside the values given in Table 11.

Table 11. VDD33 Pad Average DC Current (TA = TL to TH) 1 

1 These values are estimated from simulation and not tested. Currents apply to output pins for the fast pads only and to input 
pins for the slow and medium pads only.

Spec Pad Type Symbol
Frequency 

(MHz)
Load 2

(pF)

2 All loads are lumped.

VDD33 
(V)

VDDE 
(V)

Drive 
Select

Current 
(mA)

Inputs

1 Slow I33_SH 66 0.5 3.6 5.5 NA 0.003

2 Medium I33_MH 66 0.5 3.6 5.5 NA 0.003

Outputs

3

Fast I33_FC

66 10 3.6 3.6 00 0.35

4 66 20 3.6 3.6 01 0.53

5 66 30 3.6 3.6 10 0.62

6 66 50 3.6 3.6 11 0.79

7 66 10 3.6 1.98 00 0.35

8 66 20 3.6 1.98 01 0.44

9 66 30 3.6 1.98 10 0.53

10 66 50 3.6 1.98 11 0.70

11 56 10 3.6 3.6 00 0.30

12 56 20 3.6 3.6 01 0.45

13 56 30 3.6 3.6 10 0.52

14 56 50 3.6 3.6 11 0.67

15 56 10 3.6 1.98 00 0.30

16 56 20 3.6 1.98 01 0.37

17 56 30 3.6 1.98 10 0.45

18 56 50 3.6 1.98 11 0.60

19 40 10 3.6 3.6 00 0.21

20 40 20 3.6 3.6 01 0.31

21 40 30 3.6 3.6 10 0.37

22 40 50 3.6 3.6 11 0.48

23 40 10 3.6 1.98 00 0.21

24 40 20 3.6 1.98 01 0.27

25 40 30 3.6 1.98 10 0.32

26 40 50 3.6 1.98 11 0.42
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
3.9 Oscillator and FMPLL Electrical Characteristics
Table 12. FMPLL Electrical Specifications 

(VDDSYN = 3.0–3.6 V; VSS = VSSSYN = 0.0 V; TA = TL to TH)

Spec Characteristic Symbol Minimum Maximum Unit

1

PLL reference frequency range: 1

Crystal reference
External reference
Dual controller (1:1 mode)

fref_crystal 
fref_ext 
fref_1:1 

8
8

24

20 
20 

fsys  2

MHz

2 System frequency 2 fsys fICO(MIN)  2RFD fMAX 3 MHz

3 System clock period tCYC — 1  fsys ns

4 Loss of reference frequency 4 fLOR 100 1000 kHz

5 Self-clocked mode (SCM) frequency 5 fSCM 7.4 17.5 MHz

6

EXTAL input high voltage crystal mode 6

All other modes 
[dual controller (1:1), bypass, external reference]

VIHEXT 

VIHEXT

VXTAL + 0.4 V 

(VDDE5  2) + 0.4 V

—

—

V

V

7

EXTAL input low voltage crystal mode 7

All other modes 
[dual controller (1:1), bypass, external reference]

VILEXT 

VILEXT 

—

—

VXTAL – 0.4 V 

(VDDE5 2) – 0.4 V

V

V

8 XTAL current 8 IXTAL 0.8 3 mA

9 Total on-chip stray capacitance on XTAL CS_XTAL — 1.5 pF

10 Total on-chip stray capacitance on EXTAL CS_EXTAL — 1.5 pF

11
Crystal manufacturer’s recommended capacitive 
load

CL Refer to crystal 
specification

Refer to crystal 
specification

pF

12
Discrete load capacitance to connect to EXTAL CL_EXTAL —

(2  CL) – CS_EXTAL 
– CPCB_EXTAL 

9
pF

13
Discrete load capacitance to connect to XTAL CL_XTAL —

(2  CL) – CS_XTAL 
– CPCB_XTAL 

9
pF

14 PLL lock time 10 tlpll — 750 s

15
Dual controller (1:1) clock skew

(between CLKOUT and EXTAL) 11, 12
tskew –2 2 ns

16 Duty cycle of reference tDC 40 60 %

17 Frequency unLOCK range fUL –4.0 4.0 % fSYS

18 Frequency LOCK range fLCK –2.0 2.0 % fSYS
MPC5554 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
3.10 eQADC Electrical Characteristics
Table 13. eQADC Conversion Specifications (TA = TL to TH)

Spec Characteristic Symbol Minimum Maximum Unit

1 ADC clock (ADCLK) frequency 1

1 Conversion characteristics vary with FADCLK rate. Reduced conversion accuracy occurs at maximum FADCLK rate. The 
maximum value is based on 800 KS/s and the minimum value is based on 20 MHz oscillator clock frequency divided by a 
maximum 16 factor.

FADCLK 1 12 MHz

2
Conversion cycles

Differential
Single ended

CC
13 + 2 (15)
14 + 2 (16)

13 + 128 (141)
14 + 128 (142)

ADCLK 
cycles

3 Stop mode recovery time 2

2 Stop mode recovery time begins when the ADC control register enable bits are set until the ADC is ready to perform 
conversions.

TSR 10 — s

4 Resolution 3

3 At VRH – VRL = 5.12 V, one least significant bit (LSB) = 1.25, mV = one count.

— 1.25 — mV

5 INL: 6 MHz ADC clock INL6 –4 4 Counts 3

6 INL: 12 MHz ADC clock INL12 –8 8 Counts

7 DNL: 6 MHz ADC clock DNL6 –3 4

4 Guaranteed 10-bit mono tonicity.

3 4 Counts

8 DNL: 12 MHz ADC clock DNL12 –6 4 6 4 Counts

9 Offset error with calibration OFFWC –4 5

5 The absolute value of the offset error without calibration  100 counts.

4 5 Counts

10 Full-scale gain error with calibration GAINWC –8 6

6 The absolute value of the full scale gain error without calibration  120 counts.

8 6 Counts

11 Disruptive input injection current 7, 8, 9, 10

7 Below disruptive current conditions, the channel being stressed has conversion values of: 0x3FF for analog inputs greater than 
VRH, and 0x000 for values less than VRL. This assumes that VRH  VDDA and VRL  VSSA due to the presence of the sample 
amplifier. Other channels are not affected by non-disruptive conditions.

8 Exceeding the limit can cause a conversion error on both stressed and unstressed channels. Transitions within the limit do not 
affect device reliability or cause permanent damage.

9 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.

10 This condition applies to two adjacent pads on the internal pad.

IINJ –1 1 mA

12

Incremental error due to injection current. All channels are 
10 k < Rs <100 k

Channel under test has Rs = 10 k, 
IINJ = IINJMAX, IINJMIN

EINJ –4 4 Counts

13
Total unadjusted error (TUE) for single ended conversions 
with calibration 11, 12, 13, 14, 15

11 The TUE specification is always less than the sum of the INL, DNL, offset, and gain errors due to canceling errors. 
12 TUE does not apply to differential conversions.
13 Measured at 6 MHz ADC clock. TUE with a 12 MHz ADC clock is: –16 counts < TUE < 16 counts.
14 TUE includes all internal device errors such as internal reference variation (75% Ref, 25% Ref).
15 Depending on the input impedance, the analog input leakage current (Table 9. DC Electrical Specifications, spec 35a) can 

affect the actual TUE measured on analog channels AN[12], AN[13], AN[14], AN[15].

TUE –4 4 Counts
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Electrical Characteristics
3.13.3 Nexus Timing

Figure 10. Nexus Output Timing

Table 21. Nexus Debug Port Timing 1 

1 JTAG specifications apply when used for debug functionality. All Nexus timing relative to MCKO is measured from 50% of 
MCKO and 50% of the respective signal. Nexus timing specified at VDD = 1.35–1.65 V, VDDE = 2.25–3.6 V, 
VDD33 and VDDSYN = 3.0–3.6 V, TA = TL to TH, and CL = 30 pF with DSC = 0b10.

Spec Characteristic Symbol Min. Max. Unit

1 MCKO cycle time tMCYC 22

2 The Nexus AUX port runs up to 82 MHz. 

8 tCYC

2 MCKO duty cycle tMDC 40 60 %

3 MCKO low to MDO data valid 3

3 MDO, MSEO, and EVTO data is held valid until the next MCKO low cycle occurs.

tMDOV –1.5 3.0 ns

4 MCKO low to MSEO data valid 3 tMSEOV –1.5 3.0 ns

5 MCKO low to EVTO data valid 3 tEVTOV –1.5 3.0 ns

6 EVTI pulse width tEVTIPW 4.0 — tTCYC

7 EVTO pulse width tEVTOPW 1 — tMCYC

8 TCK cycle time tTCYC 4 4

4 Limit the maximum frequency to approximately 16 MHz (VDDE = 2.25–3.0 V) or 20 MHz (VDDE = 3.0–3.6 V) to meet the timing 
specification for tJOV of [0.2 x tJCYC] as outlined in the IEEE-ISTO 5001-2003 specification. 

— tCYC

9 TCK duty cycle tTDC 40 60 %

10 TDI, TMS data setup time tNTDIS, tNTMSS 8 — ns

11 TDI, TMS data hold time tNTDIH, tNTMSH 5 — ns

12

TCK low to TDO data valid tJOV

VDDE = 2.25–3.0 V 0 12 ns

VDDE = 3.0–3.6 V 0 10 ns

13 RDY valid to MCKO 5

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

— — — —

1

2

34

5

MCKO

MDO
MSEO
EVTO

Output Data Valid
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Electrical Characteristics
Figure 12. CLKOUT Timing

Figure 13. Synchronous Output Timing
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Electrical Characteristics
Figure 14. Synchronous Input Timing

3.13.5 External Interrupt Timing (IRQ Signals)

Table 23. External Interrupt Timing 1

1 IRQ timing specified at: VDDEH = 3.0–5.25 V and TA = TL to TH.

Spec Characteristic Symbol Min. Max. Unit

1 IRQ pulse-width low tIPWL 3 — tCYC

2 IRQ pulse-width high TIPWH 3 — tCYC

3 IRQ edge-to-edge time 2

2 Applies when IRQ signals are configured for rising-edge or falling-edge events, but not both.

tICYC 6 — tCYC

7

8

CLKOUT

Input
bus

7

8

Input
signal

VDDE 2

VDDE 2

VDDE 2
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Electrical Characteristics
3.13.7 eMIOS Timing

Figure 17. eMIOS Timing

3.13.8 DSPI Timing

Table 25. eMIOS Timing 1

1 eMIOS timing specified at: VDDEH = 3.0–5.25 V and TA = TL to TH.

Spec Characteristic Symbol Min. Max. Unit

1 eMIOS input pulse width tMIPW 4 — tCYC

2 eMIOS output pulse width tMOPW 1 2

2 This specification does not include the rise and fall times. When calculating the minimum eMIOS pulse width, include the rise 
and fall times defined in the slew rate control field (SRC) in the pad configuration register (PCR).

— tCYC

Table 26. DSPI Timing1’ 2

Spec Characteristic Symbol
80 MHz 112 MHz 132 MHz

Unit
Min. Max. Min. Max. Min. Max.

1 SCK cycle time3, 4 tSCK 24.4 ns 2.9 ms 17.5 ns 2.1 ms 15.2 ns 1.7 ms —

2 PCS to SCK delay5 tCSC 23 — 15 — 13 — ns

3 After SCK delay6 tASC 22 — 14 — 12 — ns

4 SCK duty cycle tSDC
(tSCK  2)

– 2 ns
(tSCK  2)

+ 2 ns
(tSCK  2)

– 2 ns
(tSCK  2)

+ 2 ns
(tSCK  2)

– 2 ns
(tSCK  2)

+ 2 ns
ns

5
Slave access time
(SS active to SOUT driven)

tA — 25 — 25 — 25 ns

6
Slave SOUT disable time
(SS inactive to SOUT Hi-Z, or invalid)

tDIS — 25 — 25 — 25 ns

7 PCSx to PCSS time tPCSC 4 — 4 — 4 — ns

8 PCSS to PCSx time tPASC 5 — 5 — 5 — ns

1

2

eMIOS
output

eMIOS input
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Electrical Characteristics
Figure 22. DSPI Modified Transfer Format Timing—Master, CPHA = 0

Figure 23. DSPI Modified Transfer Format Timing—Master, CPHA = 1
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Mechanicals
The package drawings of the MPC55 208-pin MAP BGA are shown below.

Figure 32.  208-Pin Package
MPC5554 Microcontroller Data Sheet, Rev. 4
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Mechanicals
Figure 34. MPC5554 416 TEPBGA Package (continued)
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Revision History for the MPC5554 Data Sheet
5 Revision History for the MPC5554 Data Sheet 
The history of revisions made to this data sheet are described in this section. 

5.1 Changes between Revision 3 and Revision 4

5.2 Changes between Revision 2 and Revision 3
The substantive changes incorporated in MPC5554 Data Sheet Rev. 2.0 to produce Rev. 3.0 are listed in 
Table 28. The changes are listed in sequential page number order.

Location Description of Changes

Section 3.7, “Power-Up/Down 
Sequencing”

Added the following paragraph in Section 3.7, “Power-Up/Down Sequencing”:
“During initial power ramp-up, when Vstby is 0.6v or above. a typical current of 1-3mA and 
maximum of 4mA may be seen until VDD is applied. This current will not reoccur until Vstby is 
lowered below Vstby min. specification”.

Moved Figure 2 (fISTBY Worst-case Specifications) “ISTBY Worst-case Specifications” to 
Section 3.7, “Power-Up/Down Sequencing”.

Section 3.8, “DC Electrical 
Specifications”

Removed the footnote “Figure 3 shows an illustration of the IDD_STBY values interpolated for 
these temperature values”.

Changed the footnote attached to IDD_STBY” to “The current specification relates to average 
standby operation after SRAM has been loaded with data. For power up current see 
Section 3.7, “Power-Up/Down Sequencing”,Figure 2 (fISTBY Worst-case Specifications).”

In Table 9 (DC Electrical Specifications (TA = TL to TH)) the Characteristic “Refer to Figure 3 for 
an interpolation of this data” changed to “RAM standby current”.

Table 28. Changes Between Rev. 2.0 and 3.0

Location Description of Changes

Throughout:

Changed ‘TA = TL – TH’ to ‘TA = TL to TH.’

Title page:

Changed the Revision number from 2 to 3. Changed the date. Made the same change in the lower left corner of the 
back page.

Section 1, “Overview”

 • Fourth paragraph, First sentence: Deleted ‘of the MPC5500 family’; Second to last sentence: Deleted ‘can’.
 • Fifth paragraph, First sentence: Replaced ‘MPC5500 family’ with ‘MPC5554’; Last sentence: Replaced ‘can be’ 

with ‘is’.
 • Sixth paragraph, First sentence: Replaced ‘MPC5500 family’ with ‘MPC5554’;
 • Second to last paragraph: Rewrote to read: The MCU has an on-chip enhanced queued dual analog-to-digital 

converter (eQADC). The 416 package has 40-channels.

Section 3.2.1, “General Notes for Specifications at Maximum Junction Temperature

Updated the address of Semiconductor Equipment and Materials International                                                                                                      
3081 Zanker Rd.
San Jose, CA., 95134
(408) 943-6900
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