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1. BLOCK DIAGRAM

11  Block diagram
Figure 1.1 shows a top-level block diagram of the PC5674F device.

Figure 1-1.  Block Diagram
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ADCi - ADC interface

AMux — Analog multiplexer

DECFIL - Decimation filter

DSPI - Deserial/serial peripheral interface

EBI - External bus interface

ECSM - Error correction status module

eDMAZ2 - Enhanced direct memory access

eMIOS - Enhanced modular I/O system

eQADC - Enhanced queued A/D converter module

eSCIl - Enhanced serial communications inter-

eTPU2 - Enhanced time processing unit 2
FlexCAN- Controller area network

MMU - Memory management unit

MPU - Memory protection unit

S/B - Stand-by

SIU — System integration unit

SPE2 - Signal processing engine 2
SRAM - General-purpose static RAM
VLE - Variable length instruction encoding
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2. PIN ASSIGNMENTS

The figures in this section show the primary pin function. For the full signal properties and muxing table,
see Appendix A, Signal Properties and Muxing.

21 416-ball TEPBGA Pin Assignments
Figure 2-1 shows the 416-ball TEPBGA pin assignments in one figure. The same information is shown in
Figure 2-2 through Figure 2-5.

Figure 2-1. PC5674F 416-ball TEPBGA (Full Diagram)
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Figure 2-2. PC5674F 416-ball TEPBGA (1 of 4)
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Figure 2-3. PC5674F 416-ball TEPBGA (2 of 4)

18 19 20 21 22 23 24 25 26
REFBYP-

14 15
[
-
BEEREEEEE S~

=N

PC5674F 416-ball TEPBGA
G (as viewed from top through the package) G
(2 of 4)

ETPUB15 ETPUB14

ETPUB11 ETPUB12 ETPUB13 N

19 20 21 22 23 24 25 26

1113C-HIREL-04/19
Teledyne e2v Semiconductors SAS 2019



PC5674

Figure 2-4. PC5674F 416-ball TEPBGA (3 of 4)
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Figure 2-5. PC5674F 416-ball TEPBGA (4 of 4)
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2.2 516-ball TEPBGA Pin Assignments

Figure 2-6 shows the 516-ball TEPBGA pin assignments in one figure. The same information is shown
split into four quadrants in Figure 2-7 through Figure 2-10.

Figure 2-6. PC5674F 516-ball TEPBGA (Full Diagram)
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Figure 2-7. PC5674F 516-ball TEPBGA (1 of 4)
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Figure 2-8. PC5674F 516-ball TEPBGA (2 of 4)
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Figure 2-9. PC5674F 516-ball TEPBGA (3 of 4)
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Figure 2-10. PC5674F 516-ball TEPBGA (4 of 4)
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2.3 Signal Properties and Muxing
See Appendix A, Signal Properties and Muxing, for a listing and description of the pin functions and
properties.
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3. ELECTRICAL CHARACTERISTICS

This section contains detailed information on power considerations, DC/AC electrical characteristics,

and AC timing specifications for the PC5674F.

PC5674F

The electrical specifications are preliminary and are from previous designs, design simulations, or initial
evaluation. These specifications may not be fully tested or guaranteed at this stage of the product life
cycle, however for production silicon these specifications will be met. Finalized specifications will be
published after complete characterization and device qualifications have been completed.

3.1  Maximum Ratings
Table 3-1.  Absolute Maximum Ratings'"
Spec | Characteristic Symbol Min Max Unit
1 1.2 V Core Supply Voltage Vop -0.3 2.0@ Y
2 SRAM Standby Voltage Vsray -0.3 6.43)4) Vv
3 Clock Synthesizer Voltage Vbosyn -0.3 5.3(4)5) Vv
4 /0 Supply Voltage (I/O buffers and predrivers) T/ -0.3 | 5.3%0O v
5 Analog Supply Voltage (reference to Vgga'®) Vppa 7 -0.3 | 6.40@ \Y
6 I/O Supply Voltage (fast I/0 pads) Vooe -0.3 | 53%0O \Y;
7 I/0 Supply Voltage (medium 1/O pads) Vppey -0.3 6.40) \%
8 Voltage Regulator Input Supply Voltage VppREG -03 | 6.40@ Y
9 Analog Reference High Voltage (reference to VRL®)) Vgy @ -0.3 | 640 \Y
10 | Vggto Vgsa® Differential Voltage Vss —Vssa -0.1 0.1 v
11 | Vgee Differential Voltage Virn —VaL -0.3 | 6404 %
12 VR to Vggp Differential Voltage Vil —Vssa -0.3 0.3 \
13 | Vppas to Vppsyn Differential Voltage Vb33 —Vopsyn -0.1 0.1 \
14 | Vggsyn t0 Vgg Differential Voltage Vsssyn —Vss -0.1 0.1 \%
15 | Maximum Digital Input Current'®) (per pin, applies to all digital pins) ImMAXD -3 11 301 mA
16 | Maximum Analog Input Current('? (per pin, applies to all analog pins) Iaxa -3 | 3man mA
17 Maximum Operating Temperature Range!'®) — Die Junction Temperature T, -55.0 150.0 °C
18 Storage Temperature Range Tstg -55.0 150.0 °C
Maximum Solder Temperature!'*) Tear °C
19 Pb-free package - 260.0
SnPb package - 245.0

20 | Moisture Sensitivity Level(') MSL - 3 -

Notes: 1. Functional operating conditions are given in the DC electrical specifications. Absolute maximum ratings are stress ratings

only, and functional operation at the maxima is not guaranteed. Stress beyond the listed maxima may affect device reliability

or cause permanent damage to the device.
2.0 V for 10 hours cumulative time, 1.2V +10% for time remaining.
6.4 V for 10 hours cumulative time, 5.0V +10% for time remaining.

5.3 V for 10 hours cumulative time, 3.3V +10% for time remaining.

o0 rwN

PC5674F has two analog power supply pins on the pinout: VDDA_A and VDDA _B.

Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance.

13

Teledyne e2v Semiconductors SAS 2019

1113C-HIREL-04/19



PC5674

10.

1.

12.
13.
14.
15.

PC5674F has two analog ground supply pins on the pinout: VSSA_A and VSSA_B.
PC5674F has two analog low reference voltage pins on the pinout: VRL_A and VRL_B.
PC5674F has two analog high reference voltage pins on the pinout: VRH_A and VRH_B.
Total injection current for all pins must not exceed 25 mA at maximum operating voltage.

Injection current of 5 mA allowed for limited duration for analog (ADC) pads and digital 5 V pads. The maximum
accumulated time at this current shall be 60 hours. This includes an assumption of a 5.25 V maximum analog or Vppey
supply when under this stress condition.

Total injection current for all analog input pins must not exceed 15 mA.
Lifetime operation at these specification limits is not guaranteed.
Solder profile per CDF-AEC-Q100.

Moisture sensitivity per JEDEC test method A112.

3.2 Thermal Characteristics

Table 3-2.  Thermal Characteristics, 416-pin TEPBGA Package!"
Characteristic Symbol Value Unit
Junction to Ambient ?®) Natural Convection (Single layer board) RoJa 24 °C/W
Junction to Ambient @*Natural Convection (Four layer board 2s2p) Rosa 18 °C/W
Junction to Ambient (@200 ft./min., Single layer board) Rosva 19 °C/W
Junction to Ambient (@200 ft./min., Four layer board 2s2p) Rosva 14 °C/W
Junction to Board ©) Ross 9 °C/W
Junction to Case © Resc 6 °C/W
Junction to Package Top (") Natural Convection e 2 °C/W

Notes: 1. Thermal characteristics are targets based on simulation that are subject to change per device characterization. This data is

PRELIMINARY based on similar package used on other devices.

2. 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.

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

4. Per JEDEC JESD51-6 with the board horizontal.

5. 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.

6. 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.

7. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

14
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Table 3-3.  Thermal Characteristics, 516-pin Package!"
Characteristic Symbol Value Unit
Junction to Ambient®®®) Natural Convection (Single layer board) RoJa 25 °C/W
Junction to Ambient®® Natural Convection (Four layer board 2s2p) Rosa 18 °C/W
Junction to Ambient (@200 ft./min., Single layer board) Royma 20 °C/W
Junction to Ambient (@200 ft./min., Four layer board 2s2p) Roiva 15 °C/W
Junction to Board®) Ress 10 °C/W
Junction to Case® Resc 6 °C/W
Junction to Package Top(”) Natural Convection T 2 °C/W

Notes: 1. Thermal characteristics are targets based on simulation that are subject to change per device characterization. This data is
PRELIMINARY based on similar package used on other devices.

2. 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.

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

4. Per JEDEC JESD51-6 with the board horizontal.

5. 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.

6. 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.

7. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

Table 3-4.  Thermal Characteristics, 324-pin Package ("
PC5674F Thermal Characteristic Symbol Value Unit
Junction to ambient®®®) natural convection (one-layer board) Rosa 29 °C/W
Junction to ambient™®) natural convection (four-layer board 2s2p) Roa 19 °C/W
Junction to ambient (@200 ft./min., one-layer board) Rosma 23 °C/W
Junction to ambient (@200 ft./min., four-layer board 2s2p) Roiva 16 °C/W
Junction to board® (four-layer board 2s2p) Ross 10 °CIW
Junction to case® Resc 7 °C/W
Junction to package top!”), natural convection T 2 °CIW

Notes: 1. Thermal characteristics are targets based on simulation that are subject to change per device characterization. This data is

PRELIMINARY based on similar package used on other devices.

2. 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.

3. Per SEMI G38-87 and JEDEC JESD51-2 with the single-layer board horizontal.

4. Per JEDEC JESD51-6 with the board horizontal.

5. 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.

6. 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.

15
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3.21

16

7. Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2.

General Notes for Specifications at Maximum Junction Temperature

An estimation of the chip junction temperature, T, can be obtained from the equation:
T,=Ta+ (Rgya* Pp) Eqn. 1
where:

T, = ambient temperature for the package (°C)
Reya = junction to ambient thermal resistance (°C/W)
Pp = power dissipation in the package (W)

The junction to ambient thermal resistance is an industry standard value that provides a quick and easy
estimation of thermal performance. Unfortunately, there are two values in common usage: the value
determined on a single layer board and the value obtained on a board with two planes. For packages
such as the TEPBGA, these values can be different by a factor of two. Which value is closer to the appli-
cation depends on the power dissipated by other components on the board. The value obtained on a
single layer board is appropriate for the tightly packed printed circuit board. The value obtained on the
board with the internal planes is usually appropriate if the board has low power dissipation and the com-
ponents are well separated.

When a heat sink is used, the thermal resistance is expressed as the sum of a junction to case thermal
resistance and a case to ambient thermal resistance:

Rgsa = Rgsc * Reca EQN. 2
where:

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

Reyc = junction to case thermal resistance (°C/W)

Reca = case to ambient thermal resistance (°C/W)

Reyc is device related and cannot be influenced by the user.

The user controls the thermal environment to change the case to ambient thermal resistance, Ryca.
For instance, the user can change the size of the heat sink, the air flow around the device, the interface
material, the mounting arrangement on printed circuit board, or change the thermal dissipation on the
printed circuit board surrounding the device.

To determine the junction temperature of the device in the application when heat sinks are not used, the

Thermal Characterization Parameter (y,;) can be used to determine the junction temperature with a

measurement of the temperature at the top center of the package case using the following equation:
T,=T:+ (yyrx Po) Eqn. 3

where:

T+ = thermocouple temperature on top of the package (°C)
vy, = thermal characterization parameter (°C/W)
Pp = power dissipation in the package (W)

The thermal characterization parameter is measured per JESD51-2 specification using a 40 gauge
type T thermocouple epoxied to the top center of the package case. The thermocouple should be posi-
tioned so that the thermocouple junction rests on the package. A small amount of epoxy is placed over
the thermocouple junction and over about 1 mm. of wire extending from the junction.

The thermocouple wire is placed flat against the package case to avoid measurement errors caused by
cooling effects of the thermocouple wire.
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3.3 EMI (Electromagnetic Interference) Characteristics
To find application notes that provide guidance on designing your system to minimize interference from
radiated emissions, go to www.freescale.com and perform a keyword search for “radiated emissions.”
The following tables list the values of the device's radiated emissions operating behaviors.

Table 3-5. EMC Radiated Emissions Operating Behaviors: 416 BGA

fosc Frequency band Level
Symbol Description Conditions fsys (MHz) (max.) Unit Notes
Radiated Ve =12V 0.15-50 26
V DD 1
RE_TEM emissions, electric | v . =3.3V 40 lg\cgzw(m/:tal 50150 30 dBuv W
field and magnetic Vppen =5 V —
. f =66 MH
field T.= 25°C (fesi_caL 2) 150-500 34
Aég? Bf?A 500-1000 30
(o)
CLK on IEC and SAE level 12 - 1)
FM off
Radiated Ve =12V 0.15-50 24
V DD 1
RE_TEM emissions, electric Vppe = 3.3V 50_150 25 dBuV o
field and magnetic Vppen = 5V —
field T, = 25°C 40 MHz crystal 150-500 25
£ =
416 BGA 264 MHz
EBI off (fegi_caL = 66 MHz) 500-1000 21
CLK off IEC and SAE level K® - DS
FM on®
Notes: 1. Determined according to IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband TEM Cell

Method, and SAE Standard J1752-3, Measurement of Radiated Emissions from Integrated Circuits—TEM/Wideband TEM
(GTEM) Cell Method.

2. 1=36dBuVv

3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method, and Appendix D of SAE Standard J1752-3, Measurement of Radiated Emissions from Integrated
Circuits—=TEM/Wideband TEM (GTEM) Cell Method.

4. “FMon” = FM depth of +2%
5. K=30dBuVv

17
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Table 3-6. EMC Radiated Emissions Operating Behaviors: 516 BGA

fosc Frequency band Level
Symbol Description Conditions fsys (MHz) (max) Unit | Notes
Vpp =12V 0.15-50 40
Vooe =33V 50150 48
Vv =5V M
Radiated emissions, DDEH o 40 MHz crystal 264 150-500 48 dBuv
e T, =25°C
VRe_TEM electric field and 516 BGA MHz (feg) caL = 66
magnetic field MHz) 500-1000 47
EBI on
CLK on IEC and SAE G2 3 1E)
FM off level
Vpp=1.2V 0.15-50 40
Vope =3.3V 50-150 44 o
Radiated emissions, | Vppen =9V 40 MHz crystal 264 150500 1 dBuv
Vre TEM electric field and Ty =25°C MHz (fgg caL = 66
magnetic field 516 BGA MHz) 500-1000 36
EBI on
IEC and SAE
CLK on FM on® level G2 - (M)

Notes: 1. Determined according to IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband TEM Cell
Method, and SAE Standard J1752-3, Measurement of Radiated Emissions from Integrated Circuits—TEM/Wideband TEM
(GTEM) Cell Method.
2. G=48dBuv
3. Specified according to Annex D of IEC Standard 61967-2, Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method, and Appendix D of SAE Standard J1752-3, Measurement of Radiated Emissions from Integrated
Circuits—=TEM/Wideband TEM (GTEM) Cell Method.

4. “FMon” = FM depth of +2%
34 ESD Characteristics

Table 3-7. ESD Ratings™,®

Spec Characteristic Symbol Value Unit
1 ESD for Human Body Model (HBM) Viem 2000 \
. 750 (corners)
2 ESD for Charged Device Model (CDM) Veom 500 (other) \

Notes: 1. All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.

2. A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device specification
requirements. Complete DC parametric and functional testing shall be performed per applicable device specification at room
temperature followed by hot temperature, unless specified otherwise in the device specification.

18
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3.5 PMC/POR/LVI Electrical Specifications
Note: For ADC internal resource measurements, see Table 3-18 in Section 3.9.1 "ADC Internal
Resource Measurements” on page 30.
Table 3-8. PMC Operating conditions
Name Parameter Condition Min Typ Max Unit Note
v Supply voltage Voores | | 5y / sMPSEY mode | 4.5 5 55 v M)
DDREG 5V nominal ' '
Supply voltage Vppreg
V, . LDO3V mode 3.0 3.3 3.6 \Y M
DDREG 3V nominal
Vopgs | SUPPlyvoltage Vopsyy/ LDO3V mode 30 | 33 | 36 Y, @
Vbps3 3.3V nominal
Vop Core supply voltage - 1.14 1.2 1.32 \% @)
Notes: 1. Voltage should be higher than maximum Vypreg to avoid LVD event
2. Applies to both VbD33 (flash supply) and VDDSYN (PLL supply) pads. Voltage should be higher than
maximum VLvD33 to avoid LVD event
3. Voltage should be higher than maximum VLvD12 to avoid LVD event
Note: In the following table, "untrimmed” means “at reset" and "trimmed” means “after reset
Table 3-9. PMC Electrical Specifications
ID Name Parameter Min Typ Max Unit
1 Vie Nominal bandgap reference voltage 0.608 0.620 0.632 \Y
1a - Untrimmed bandgap reference voltage Vgg — 5% Vg Vgs + 5% \
2 Vop120uT Nominal VRC regulated 1.2V output VDD - 1.27 - \%
Untrimmed VRC 1.2V output variation before band gap
_ trim (unloaded) 440 o,
2a Note: Voltage should be higher than maximum Vyp1, to Voorzour=14% | Voorzour Vooizour +10% v
avoid LVD event
_ Trimmed VRC 1.2V output variation after band gap trim e o
2b (REGCTL load max. 20mA, VDD load max. 1A)™" Voorzour=10% | Voorzour Voozour + 5% v
2c Vstepvi2 Trimming step Vppio0ut - 10 - mV
3 Vpore POR rising VDD 1.2V - 0.7 - %
3a - POR VDD 1.2V variation Vpore — 30% Vpore Vpore *+ 30%
3b - POR 1.2V hysteresis - 75 - mV
Nominal rising LVD 1.2V
4 Vivorz Note: ~VDp0ut * 0.87 - 1.100 - v
Untrimmed LVD 1.2V variation before band gap trim
4a - Note: Rising VDD gap VLVD12 -6% VLVD12 VLVD12 +6% \4
Trimmed LVD 1.2V variation after band gap trim Risin
4 |- VDb 9ap ’ Vuor—3% | Vi Vivorz + 3% v
4c - LVD 1.2V Hysteresis 15 20 25 mV
4d VivbsTEP12 Trimming step LVD 1.2V - 10 - mV
5 lreceTL VRC DC current output on REGCTL - - 20 mA
6 - Voltage regulator 1.2V current consumption VDDREG - 3 - mA
19
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Table 3-9. PMC Electrical Specifications (Continued)

ID Name Parameter Min Typ Max Unit

7 Vbpasout Nominal Vggg 3.3V output - 3.3 - \
Untrimmed Vgeg 3.3V output variation before band gap

7a - trim (unloaded) Vobazour — 6% Vbbazout Vopssour + 10% \
Note: Rising VDDSYN
Trimmed VREG 3.3V output variation after band gap trim

7b - (max. load 80mA) P gap Vobazour — 5% Vobazout Vopssour + 10% \

7c VStepyas Trimming step VDDSYN - 30 - mV
Nominal rising LVD 3.3V

8 Vivoss Note: ~Vppasour X 0.872 - 2.950 - v
Untrimmed LVD 3.3V variation before band gap trim

8a | - Note: Rising Vors gap Vivoas — 5% Vivoss Vivoss *+ 5% v
Trimmed LVD 3.3V variation after bad gap trim Note:

8b - RISIng VDDSYN gap VLVD33_ 3% VLVD33 VLVD33 +3% \

8c - LVD 3.3V Hysteresis - 30 - mV

8d VivDsTEP33 Trimming step LVD 3.3V - 30 - mV
Vgee = 4.5V, max DC output current

9 | Vgeg = 4.25 V, max DC output current, crank condition - o 80 40 mA

DD33 Note: Max current supplied by VDDSYN that does not - mA

cause it to drop below V| ypa33
Voltage regulator 3.3V current consumption Vppreg

10 - - 2 - mA
Note: Except Ipps3

1 VporrEG POR rising on VDDREG - 2.00 - \Y

11a - POR VDDREG variation Vporreg — 30% VporrEG Vporreg + 30%

11b - POR VDDREG hysteresis - 250 - mV

12 VivbreG Nominal rising LVD VDDREG (LDO3V / LDO5V mode) - 2.950 - \Y
Untrimmed LVD VDDREG variation before band gap trim

12a - Note: Rising VDDREG gap VLVDREG -5% VLVDREG VLVDREG +5% \
Trimmed LVD VDDREG variation after band gap trim

12b - Note: RISIng VDDREG gap VLVDREG -3% VLVDREG VLVDREG +3% \4

12¢ - LVD VDDREG Hysteresis (LDO3V / LDO5V mode) - 30 - mV

12d Vivpstepree | Trimming step LVD VDDREG (LDO3V / LDO5V mode) - 30 - mV

13 Vi vbREG Nominal rising LVD VDDREG (SMPS5V mode) - 4.360 - \
Untrimmed LVD VDDREG variation before band gap trim

13a - Note: Rising VDDREG gap VLVDREG -5% VLVDREG VLVDREG +5% \
Trimmed LVD VDDREG variation after band gap trim

13b - Note: Rising VDDREG gap VLVDREG -3% VLVDREG VLVDREG +3% \

13c - LVD VDDREG Hysteresis (SMPS5V mode) - 50 - mV

13d Vivostepreg | Trimming step LVD VDDREG (SMPS5V mode) - 50 - mV

14 Vivpa Nominal rising LVD VDDA - 4.60 -

14a - Untrimmed LVD VDDA variation before band gap trim Vivpa — 5% Vivba Vivoa + 5%

14b - Trimmed LVD VDDA variation after band gap trim Vivpa — 3% Vivba Vivoat 3%

14c - LVD VDDA Hysteresis - 150 - mV

14d Vi vDasTEP Trimming step LVD VDDA - 20 - mV
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Table 3-9. PMC Electrical Specifications (Continued)
ID Name Parameter Min Typ Max Unit
SMPS regulator output resistance
15 - Note: Pulup to VDDREG when high, pulldown to VSSREG - 15 25 Ohm
when low.
16 - SMPS regulator clock frequency (after reset) 1.0 1.5 2.4 MHz
17 - SMPS regulator overshoot at start-up® - 1.32 1.4 \%
18 - SMPS maximum output current - 1.0 - A
Voltage variation on current step®® (20% to 80% of
19 - . . ! - - 0.1 \Y
maximum current with 4 usec constant time)
Notes: 1. VRC linear regulator is capable of sourcing a current up to 20 mA and sinking a current up to 500 fYA. When using the

3.6

recommended ballast transistor the maximum output current provided by the voltage regulator VRC/ballast to the VDD core
voltage is up to 1A.

2. Parameter cannot be tested; this value is based on simulation and characterization.

Power Up/Down Sequencing

There is no power sequencing required among power sources during power up and power down in order
to operate within specification as long as the following two rules are met:
* When VDDREG is tied to a nominal 3.3V supply, VDD33 and VDDSYN must be both
shorted to VDDREG.
* When VDDREG is tied to a 5V supply, VDD33 and VDDSYN must be tied together and shall
be powered by the internal 3.3V regulator.
The recommended power supply behavior is as follows: Use 25 V/millisecond or slower rise time for all

supplies. Power up each Vppe/Vppey first and then power up Vpp. For power down, drop Vpp to 0 V first,
and then drop all Vppe/Vppen supplies. There is no limit on the fall time for the power supplies.

Although there are no power up/down sequencing requirements to prevent issues like latch-up, exces-
sive current spikes, etc., the state of the 1/0 pins during power up/down varies according to Table 3-10
and Table 3-11.

Table 3-10. Power Sequence Pin States for MH and AE pads

VvDD | VDD33 | VDDE MH Pad MH+LVDS Pads" AE/up-down Pads

High High High Normal operation Normal operation Normal operation

Pin is tri-stated (output buffer,
- Low High input buffer, and weak pulls Outputs disabled
disabled)

Pull-ups enabled, pull-
downs disabled

Low High Low Output low, pin unpowered Qutputs disabled Qutput low, pin unpowered

Pin is tri-stated (output buffer,

Low | High High input buffer, and weak pulls Outputs disabled Pull-ups enabled, pull-

downs disabled

disabled)

Note: 1. MH+LVDS pads are output-only.

21
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Table 3-11. Power Sequence Pin States for F and FS pads

VDD VDD33 VDDE F and FS pads

low low high Outputs Disabled
low high - Outputs Disabled
high low low Outputs Disabled
high low high Outputs Disabled
high high high Normal Operation

Note: 1. The pad pre-drive circuitry will function normally but since VDDE is unpowered the outputs
will not drive high even though the output pmos can be enabled.

3.6.1 Power-Up

If Vooe/Viooey is powered up first, then a threshold detector tristates all drivers connected to Vppe/Vppey-
There is no limit to how long after Vppe/Vopey powers up before Vi, must power up. If there are multiple
Vooe/ Vooen supplies, they can be powered up in any order. For each Vppe/Vppey supply not powered up,
the drivers in that Vpe/Vopey S€gmMent exhibit the characteristics described in the next paragraph.

If VDD is powered up first, then all pads are loaded through the drain diodes to Vppe/Vopes. This presents
a heavy load that pulls the pad down to a diode above V. Current injected by external devices con-
nected to the pads must meet the current injection specification. There is no limit to how long after Vp
powers up before Vpe/Vppey Must power up.

The rise times on the power supplies are to be no faster than 25 V/millisecond.

3.6.2 Power-Down

If Vp is powered down first, then all drivers are tristated. There is no limit to how long after V,, powers
down before Vppe/Vppen must power down.

If Vppe/Vopen IS powered down first, then all pads are loaded through the drain diodes to Vpe/Vppey- This
presents a heavy load that pulls the pad down to a diode above V. Current injected by external devices
connected to the pads must meet the current injection specification. There is no limit to how long after
Vope/Vooen pOWers down before V,, must power down.

There are no limits on the fall times for the power supplies.

3.6.3 Power Sequencing and POR Dependent on Vpp,a

22

During power up or down, Vppa can lag other supplies (of magnitude greater than Vppe4/2) within 1V to
prevent any forward-biasing of device diodes that causes leakage current and/or POR. If the voltage dif-
ference between Vpp, and Vppey is more than 1V, the following will result:

» Triggers POR (ADC monitors on Vppeys Segment which powers the RESET pin) if the
leakage current path created, when Vp, is sufficiently low, causes sufficient voltage drop on
Vppen1 Node monitored crosses low-voltage detect level.

* If Vppa is between 0-2 V, powering all the other segments (especially Vppgy4) Will not be
sufficient to get the part out of reset.

 Each Vppey Will have a leakage current to Vpp, of a magnitude of ((Vppen — Vppa — 1
V(diode drop)/200 KOhms) up to (Vppe/2 = Vppa + 1 V).

* Each Vpp has the same behavior; however, the leakage will be small even though there is
no current limiting resistor since VDD = 1.32 V max.
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DC Electrical Specifications

Table 3-12. DC Electrical Specifications

PC5674F

Spec Characteristic Symbol Min Max Unit
1 Core Supply Voltage (External Regulation) Voo 1.14 1.320@)
1a Core Supply Voltage (Internal Regulation)® Voo 1.08 1.32 \Y
2 I/0 Supply Voltage (fast I/0 pads) Vppe 3.0 3.6 v
3 I/0 Supply Voltage (medium 1/O pads) VbpEH 3.0 5.25(1® v
4 3.3 V I/O Buffer Voltage Vbpss 3.0 3.6 v
5 Analog Supply Voltage Vppa 4.75 5.25(00) v
SRAM Standby Voltage ®)
6a Keep-out Range: 1.2V—-2V Vstey_Low 0.95 12 v
SRAM Standby Voltage
6b Keep-out Range: 1.2V-2V Vstey_icH 2 6 v
7 Voltage Regulator Control Input Voltage!” VbpREG 2,70 5.5M®)
8 Clock Synthesizer Operating Voltage® Voosyn 3.0 3.6(04
Fast I/O Input High Voltage Vii e Vppg +0.3
9 Hysteresis enabled 0.65 x Vppe
Hysteresis disabled 0.55 x Vppe
Fast I/O Input Low Voltage ViLE Vgg —0.3 \
10 Hysteresis enabled 0.35 x Vppe
Hysteresis disabled 0.40 x Vppe
Medium 1/O Input High Voltage Viy's Vppen 0.3 \
1 Hysteresis enabled 0.65 % Vppey
Hysteresis disabled 0.55 x Vppey
Medium 1/O Input Low Voltage Vi s Vgg —0.3 \
12 Hysteresis enabled 0.35 x Vppey
Hysteresis disabled 0.40 x Vppey
13 Fast I/O Input Hysteresis Vivs F 0.1 x Vppe - \
14 Medium 1/O Input Hysteresis Vs s 0.1 *x Vppey - \
15 Analog Input Voltage Vinpe Vggp —0.1 Vppa +0.1 \Y
16 Fast I/O Output High Voltage('” Vou ¢ 0.8 x Vppe - v
17 Medium 1/O Output High Voltage!” Vou s 0.8 x Vppey - v
18 Fast I/0O Output Low Voltage('®) VoL r - 0.2 x Vppe Y
19 Medium 1/O Output Low Voltage!'? VoL s - 0.2 x Vppen v
Load Capacitance (Fast I/0)('?)
DSC(PCR[8:9]) = 0b00 - 10 pF
20 DSC(PCR[8:9]) = 0b01 C, - 20 pF
DSC(PCR[8:9]) = 0b10 - 30 pF
DSC(PCR[8:9]) = 0b11 - 50 pF
21 Input Capacitance (Digital Pins) Cin - 7 pF
22 Input Capacitance (Analog Pins) Cin.a - 10 pF
Operating Current 1.2 V Supplies @ f,s = 264MHz
24 Vpp @1.32V Iob - 850 mA
Vgrey ' @1.2 V and 85°C lopsteY - 0.10 mA
Vgrgy @6.0 V and 85°C IppsTaYE - 0.15 mA
23

Teledyne e2v Semiconductors SAS 2019

1113C-HIREL-04/19




PC5674

Table 3-12.  DC Electrical Specifications (Continued)
Spec Characteristic Symbol Min Max Unit
Operating Current 3.3 V Supplies @ f, = 264 MHZ
25 Vopss'™* Iopss - note('¥ mA
Vopsyn Iopsyn - 709 mA
Operating Current 5.0 V Supplies @ f, = 264 MHz
% Vooa Iopa - 50(16) mA
Analog Reference Supply Current (Transient) Irer - 1.0 mA
Vbores Irec - 22 mA
Operating Current Vppe/Vppey 7 Supplies
Vbbe2 Iob2 - mA
VbpeH1 Iop+ - mA
V | - mA
27 DDEH3 DD3 note!'”)
VbDEH4 Iopa - mA
VboeHs Iops - mA
VboEHs Iops - mA
VbpeH? Iop7 - mA
Fast 1/0 Weak Pull Up/Down Current('®)
28 30V_36V lacr F 42 158 A
Medium /O Weak Pull Up/Down Current('®)
29 3.0v-36V lact s 15 95 LA
45V-5.5V 35 200 uA
30 I/0 Input Leakage Current® IINaCT D -2.5 25 HA
31 DC Injection Current (per pin) lic -1.0 1.0 mA
32 Analog Input Current, Channel Off?"), AN[0:7], AN38, AN39 | -250 250 nA
Analog Input Current, Channel Off, all other analog inputs AN[X] INACT_A —-150 150 nA
33 Vg Differential Voltage Vss —Vssa -100 100 mV
34 Analog Reference Low Voltage \ Vssa Vgga 100 mV
35 Vg, Differential Voltage VRL —Vssa -100 100 mV
36 Analog Reference High Voltage \/ Vppa —100 Vopa mV
37 Vger Differential Voltage A\ 4.75 5.25 \Y
38 Vsssyn to VSS Differential Voltage Vsssyn —Vss -100 100 mV
39 Operating Temperature Range—Ambient (Packaged) Tpo (T to Ty) -55.0 125.0 °C
40 Slew rate on power supply pins - - 25 V/ms
41 Weak Pull-Up/Down Resistance(®?, 200 K Option RpuPD200K 130 280 kQ
42 Weak Pull-Up/Down Resistance®?, 100 K Option RpUPD100K 65 140 kQ
43 Weak Pull-Up/Down Resistance(®?, 5 K Option RpupDSsK 1.4 7.5 kQ
44 Pull-Up/Down Resistance Matching Ratios®® (100K/200K) RpUPDMTCH -25 +2.5 %
Notes: 1. Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance.
2. 2.0V for 10 hours cumulative time, 1.2 V +10% for time remaining.
3. Assumed with DC load.
4. 5.3V for 10 hours cumulative time, 3.3 V +10% for time remaining.
5. 6.4V for 10 hours cumulative time, 5.0 V +10% for time remaining.
6. VsTtBY below 0.95 V the RAM will not retain states, but will be operational. VsTBY can be 0 V when bypass standby mode.
7. Regulator is functional with derated performance, with supply voltage down to 4.0 V for system with Vppreg = 4.5 V (min).
8. 2.7 V minimum operating voltage allowed during vehicle crank for system with Vppreg = 3.0 V (min). Normal operating
voltage should be either Vppgres = 3.0 V (min) or 4.5 V (min) depending on the user regulation voltage system selected.
24
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9. Required to be supplied when 3.3 V regulator is disabled. See Section 3.5 "PMC/POR/LVI Electrical Specifications” on page
19.

10. Iy _F={16,32,47,77} mA and loL_F = {24,48,71,115} mA for {00,01,10,11} drive mode with Vppe = 3.0 V. This spec is for
characterization only.

M. loy s = {11.6} mA and I, g = {17.7} mA for {medium} I/O with Vppe = 4.5 V;
lon s = {54} mA and Io_g = {8.1} mA for {medium} I/O with Vppe = 3.0 V. These specs are for characterization only.

12. Applies to D_CLKOUT, external bus pins, and Nexus pins.

13. Vgrgy current specified at 1.0 V at a junction temperature of 85 °C. VsTBY current is 700 L A maximum at a junction
temperature of 150 °C.

14. Power requirements for the VDD33 supply depend on the frequency of operation and load of all I/O pins, and the voltages on
the I/O segments.

15. This value is a target that is subject to change.
16. This value allows a 5 V reference to supply ADC + REF.

17. Power requirements for each 1/0 segment depend on the frequency of operation and load of the 1/O pins on a particular I/O
segment, and the voltage of the I1/0 segment. See Section 3.7.1 "I/O Pad Current Specifications” on page 25, for information
on I/O pad power. Also refer to Table 3-13 on page 26 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.

18. Absolute value of current, measured at ViL and VIH.
19. Absolute value of current, measured at ViL and VIH.
20. Weak pull up/down inactive. Measured at Vppe = 3.6 V and Vppey = 5.25 V. Applies to pad types F and MH.

21. Maximum leakage occurs at maximum operating temperature. Leakage current decreases by approximately one-half for
each 8 to 12 °C, in the ambient temperature range of 50 to 125 °C. Applies to pad types AE and AE/up-down. See
Appendix A, Signal Properties and Muxing.

22. This programmable option applies only to eQADC differential input channels and is used for biasing and sensor diagnostics

23. Pull-up and pull-down resistances are both enabled and settings are equal.

3.71 I/0 Pad Current Specifications
The power consumption of an I/O segment is dependent on the usage of the pins on a particular seg-
ment. The power consumption is the sum of all output pin currents for a particular segment. The output
pin current can be calculated from Table 3-13 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 3-13.
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The AC timing of these pads are described in the Section 3.11.2 "Pad AC Specifications” on page 35.

Table 3-13.  V,ue/Vppen I/O Pad Average DC Current("

Frequency Load® Voltage Drive/Slew Current
Spec Pad Type Symbol (MHz) (pF) (V) Rate Select (mA)
1 50 50 5.25 1 16.0
2 Medi | 20 50 5.25 01 6.3
edium
3 DRYMH 3.0 50 5.25 00 1.1
4 2.0 200 5.25 00 2.4
5 66 10 3.6 00 74
6 . | 66 20 3.6 01 10.5
ast
7 PRV_FC 66 30 36 10 12.3
8 66 50 3.6 11 35.2
9 66 50 3.6 1" 12.7
10 50 50 3.6 10 6.7
11 Faf:t(;’:trillew Ior FSR 33.33 50 36 01 4.2
12 20 50 3.6 00 2.6
13 20 200 3.6 00 9.1

Notes: 1. These are average IDDE numbers for worst case PVT from simulation. Currents apply to output pins only.
2. All loads are lumped.

3.7.2 LVDS Pad Specifications
LVDS pads are implemented to support the MSC (Microsecond Channel) protocol, which is an enhanced
feature of the DSPI module.

Table 3-14. DSPI LVDS pad specification

Min. Typ. Max.
# Characteristic Symbol Condition Value Value Value Unit
Data Rate
1 Data Frequency fLlvoscLk - ‘ - ‘ 50 ‘ - MHz
Driver Specs
2 Differential output voltage Vob SRC = 0b00 or 0b11 150 - 400 mV
SRC = 0b01 90 - 320
SRC =0b10 160 - 480
3 Common mode voltage (LVDS), VOS Vos - 1.06 1.2 1.39 \%
4 Rise/Fall time TrITE - - 2 - ns
5 Propagation delay (Low to High) TeLn - - 4 - ns
6 Propagation delay (High to Low) Tenl - - 4 - ns
7 Delay (H/L), sync Mode trosyne - - 4 - ns
8 Delay, Z to Normal (High/Low) Toz - - 500 - ns
9 Diff Skew Itphla-tplhbl or Itplhb-tphlal Tskew - - - 0.5 ns
26

1113C-HIREL-04/19 Teledyne e2v Semiconductors SAS 2019




Table 3-14. DSPI LVDS pad specification (Continued)
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Min. Typ. Max.
# Characteristic Symbol Condition Value Value Value Unit
Termination
10 | Trans. Line (differential Zo) - - 95 100 105 ohms
11 Temperature - - -55 - 150 °C
3.8 Oscillator and FMPLL Electrical Characteristics
Table 3-15. FMPLL Electrical Specifications™ (Vppgyn=3.0V 10 3.6 V, Vgg = Vgggyn =0V, TA =T to Ty)
Spec Characteristic Symbol Min Max Unit
PLL Reference Frequency Range® (Normal Mode) Crystal ¢ 8 20
Reference (PLLCFG2 = 0b0) fref—CWSta' 16 400
1 Crystal Reference (PLLCFG2 = 0b1) ref_crystal 8 20 MHz
External Reference (PLLCFG2 = 0b0) fFEf—e"t 16 40
External Reference (PLLCFG2 = 0b1) ref_ext
2 Loss of Reference Frequency® flor 100 1000 kHz
3 Self Clocked Mode Frequency® fsom 4 16 MHz
4 PLL Lock Time® tipLL - <400 us
5 Duty Cycle of Reference 7 toc 40 60 %
6 Frequency un-LOCK Range fuL —4.0 4.0 % foys
7 Frequency LOCK Range flex -2.0 2.0 % foys
8 D_CLKOUT Period Jitter®- © Measured at fgys Max Cycle-to- c 5 5 ouf
cycle Jitter Jitter Olclkout
9 Peak-to-Peak Frequency Modulation Range Limit('®:(') c 0 4 o
(fys Max must not be exceeded) mod *sys
10 FM Depth Tolerance!'? Crnod_err -0.25 0.25 %fsys
11 VCO Frequency fvco 192 600 MHz
12 Modulation Rate Limits('® fod 0.400 1 MHz
13 Predivider output frequency range( forediv 4 10 MHz
Notes: 1. All values given are initial design targets and subject to change.

2. Crystal and External reference frequency limits depend on device relying on PLL to lock prior to release of reset, default
PREDIV/EPREDIV, MFD/EMFD default settings, and VCO frequency range. Absolute minimum loop frequency is 4 MHz.

3. Upper tolerance of less than 1% is allowed on 40MHz crystal.

4. “Loss of Reference Frequency” is the reference frequency detected internally, which transitions the PLL into self clocked

mode.

5. Self clocked mode frequency is the frequency that the PLL operates at when the reference frequency falls below f . This
frequency is measured at D_CLKOUT. A default RFD value of (0x05) is used in SCM mode, and the programmed MFD and

RFD values have no effect

6. This specification applies to the period required for the PLL to re-lock after changing the MFD frequency control bits in the
synthesizer control register (SYNCR). From power up with crystal oscillator reference, lock time will be additive with crystal

startup time.
7. For Flexray operation, duty cycle requirements are higher.
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8. Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fsys.
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the PLL circuitry via VDDSYN and VsssYN and variation in crystal oscillator frequency increase the Ciitter
percentage for a given interval. D_CLKOUT divider set to divide-by-2.

9. Values are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of Cjitter + Cmod.
10. Modulation depth selected must not result in fpll value greater than the fpil maximum specified value.

11. Maximum and minimum variation from programmed modulation depth is pending characterization. Depth settings available
in control register are: 2%, 3%, and 4% peak-to-peak.

12. Depth tolerance is the programmed modulation depth +0.25% of Fsys. Violating the VCO min/max range may prevent the
system from exiting reset.

13. Modulation rates less than 400 kHz will result in exceedingly long FM calibration durations. Modulation rates greater than 1
MHz will result in reduced calibration accuracy.

14. Violating this range will cause the VCO max/min range to be violated with the default MFD settings out of reset.

Table 3-16.  Oscillator Electrical Specifications™ (Vppgyn=3.0V103.6 V, Vgg = Vgggyn =0V, To =T to Ty)

Spec | Characteristic Symbol Min Max Unit
Crystal Mode Differential Amplitude®
! (Min differential voltage between EXTAL and XTAL) Vorysia_aifiamp | [Vextal = Vial > 04V - v
5 Crystal Mode: Internal Differential Amplifier Noise Verystal_diff_amp,_ B | Vextat = Vygarl | < Vv
Rejection nr 0.2V
EXTAL Input High Voltage
+ -
3 Bypass mode, External Reference Visext ((Vopss/2) + 04 V) v
EXTAL Input Low Voltage
4 Bypass mode, External Reference Viexr - (Vooga/2) - 04V v
5 XTAL Current® ITaL 1 3 mA
6 Total On-chip stray capacitance on XTAL Cs xTaL - 1.5 pF
7 Total On-chip stray capacitance on EXTAL Cs_ExTaL - 1.5 pF
8 g;y;tal manufacturer’'s recommended capacitive C, See crystal spec See crystal spec oF
9 Discrete load capacitance to be connected to CL exra _ 2xC_ —CS_E)ETA,_ oF
EXTAL - _CPCB_EXTAL( ))
; ; (2xC —Cg yraL —
10 Discrete load capacitance to be connected to XTAL CL xtaL - c ) pF
PCB_XTAL

Notes: 1. All values given are initial design targets and subject to change.

2. This parameter is meant for those who do not use quartz crystals or resonators, but instead use CAN oscillators in crystal
mode. In that case, V., - V,.. =400 mV criterion has to be met for oscillator’'s comparator to produce output clock.

3. | is the oscillator bias current out of the XTAL pin with both EXTAL and XTAL pins grounded.
4. Cocp exra@nd Cogg xra are the measured PCB stray capacitances on EXTAL and XTAL, respectively.
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3.9 eQADC Electrical Characteristics
Table 3-17. eQADC Conversion Specifications (Operating)
Spec | Characteristic Symbol Min Max Unit

1 ADC Clock (ADCLK) Frequency fabcLk 2 16 MHz
Conversion Cycles
S!ngle Ended Convers!on Cycles 12 b!t resolut!on 2414 198 + 14
Single Ended Conversion Cycles 10 bit resolution

2 . . : . cc 2+12 128 + 12 ADCLK cycles
Single Ended Conversion Cycles 8 bit resolution

. . } L 2+10 128 + 10
Note: Differential conversion (min) is one clock cycle less than
the single-ended conversion values listed here.

3 Stop Mode Recovery Time(" Tsr 10 - us

4 Resolution®® - 1.25 - mv

5 INL: 8 MHz ADC Clock® INL8 —4® 44 LSB®)

6 INL: 16 MHz ADC Clock® INL16 -8 8@ LSB

7 DNL: 8 MHz ADC Clock® DNL8 -3 3% LsSB

8 DNL: 16 MHz ADC Clock® DNL16 -3 3@ LSB

9 Offset Error without Calibration OFFNC 0 1004 LSB

10 Offset Error with Calibration OFFWC —4® 4% LSB

11 Full Scale Gain Error without Calibration GAINNC —120@ 0® LSB

12 | Full Scale Gain Error with Calibration GAINWC —44)6) 44)6) LSB

13 | Non-Disruptive Input Injection Current (®)®)10) I -3 3 mA

14 Incremental Error due to injection current!'(12) Einy —4® 4 Counts

15 | TUE value at 8 MHz ("3('*)(with calibration) TUES —4(4)6) 44)6) Counts

16 TUE value at 16 MHz!"3"¥) (with calibration) TUE16 -8 8 Counts
Maximum differential voltage('®)

(DANx+ -DANx-) or (DANx--DANXx+)

17 PREGAIN set to 1X setting DIFF ax - (Vry —VRrU)2 \Y
PREGAIN set to 2X setting DIFF ax2 - (Vgn —VRrL)/4 \Y
PREGAIN set to 4X setting DIFF axa - (Vru -Vr0)/8 \

18 Differential input Common mode voltage('® (DANx-+DANx+)/2 DIFF (Vry —VRrU)/2 -5% (Ve —VrU)/2 +5% \

Notes: 1. Stop mode recovery time is the time from the setting of either of the enable bits in the ADC Control Register to the time that

the ADC is ready to perform conversions. Delay from power up to full accuracy = 8 ms.
2. AtVgy— Vg =5.12V, one count = 1.25 mV without using pregain.

3. INL and DNL are tested from VRL + 50 LSB to VRH - 50 LSB. The eQADC is guaranteed to be monotonic at 10 bit accuracy

(12 bit resolution selected).

4. New design target. Actual specification will change following characterization. Margin for manufacturing has not been fully

included.

5. AtVgy-Vg =5.12V,0neLSB =1.25 mV.
6. The value is valid at 8 MHz, it is #8 counts at 16 Mhz.

7. 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.

8. 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.
9. Input must be current limited to the value specified. To determine the value of the required current-limiting resistor, calculate
resistance values using Vposciame = Vopa + 0.5 V and Vyegeampe = —0-3 V, then use the larger of the calculated values.

10. Condition applies to two adjacent pins at injection limits.
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3.9.1
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11. Performance expected with production silicon.

12. All channels have same 10 kQ2 < Rs < 100 kChannel under test has Rs = 10 kQ, l,y; = Iingmaxs inamin-

13. The TUE specification is always less than the sum of the INL, DNL, offset, and gain errors due to cancelling errors.
14. TUE does not apply to differential conversions.

15. Voltages between VRL and VRH will not cause damage to the pins. However, they may not be converted accurately if the
differential voltage is above the maximum differential voltage. In addition, conversion errors may occur if the common mode
voltage of the differential signal violates the Differential Input common mode voltage specification

ADC Internal Resource Measurements

Table 3-18. Power Management Control (PMC) Specification
Spec Characteristic Symbol Min Typical Max Unit
PMC Normal Mode
Bandgap 0.62 V
1| ADCO channel 145 Vapc1as B 0.62 B v
Bandgap 1.2V
2| ADCO channel 146 Vapciss B 122 B v
Vreg1p2 Feedback
3 ADCO channel 147 Vanc1a7 - Vop /2.045 - v
LvD 1.2V
* | ADCO channel 180 Vapc1zo B Voo /1774 B v
Vreg3p3 Feedback
® | ADCO channel 181 Vapc1a1 - Vreg3p3 /5.460 - v
LvD 3.3V
® | ADCO channel 182 Vapc1e - Vreg3p3 /4.758 - v
LvD 5.0V
7 ADCO channel 183 Y B Vppreg / 4.758 _ Vv
— LDO mode ADC183 Vpprea!7-032
— SMPS mode
Table 3-19. Standby RAM Regulator Electrical Specifications
Spec Characteristic Symbol Min Typ Max Unit
Normal Mode
Standby Regulator Output
! ADC1 channel 194 Vacies B 12 B v
Standby Source Bias
150 mV to 360 mV (30mV Increment @ vref_sel)
2| ADCA channel 195 Vancies | 190 - 360 mv
Default Value 150 mV (@vref_sel =11 1)
Standby Brownout Reference
3 | ADCA channel 195 Vapctes | 500 B 850 mv
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Table 3-20. ADC Band Gap Reference / LVI Electrical Specifications
Spec Characteristic Symbol Min Typ Max Unit
" | ADCt chamel 198 Voow | = | 4 =V
ADC Bandgap
2 ADCO channel 45 Vabcas 1.171 1.220 1.269 \Y
ADC1 channel 45
Table 3-21. Temperature Sensor Electrical Specifications
Spec | Characteristic Symbol Min Typ Max Unit
Slope —55 °C to 100 °C +1.0 °C
U oCoaame i Veeew® - | 88 |- mwc
ADC1 channel 128
Accuracy
_EEO, 0
2 AEE)SCS ::zgrfr?elcj% B B 100 B C
ADC1 channel 128
Note: 1. Slope is the measured voltage change per °C.
3.10 C90 Flash Memory Electrical Characteristics
Table 3-22. Flash Program and Erase Specifications
Initial
Spec | Characteristic Symbol | Min | Typ(" Max?® | Max® | Unit
1 Double Word (64 bits) Program Time® tawprogram - 38 - 500 us
2 Page Program Time®,® toprogram - 45 160 500 us
3 16 KB Block Pre-program and Erase Time t16Kpperase - 270 1000 5000 ms
4 64 KB Block Pre-program and Erase Time toakpperase - 800 1800 5000 ms
5 128 KB Block Pre-program and Erase Time | tiag¢pperase - 1500 2600 7500 ms
6 256 KB Block Pre-program and Erase Time | tysgipperase - 3000 5200 15000 | ms
Notes: 1. Typical program and erase times assume nominal supply values and operation at 25°C.

2. Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage, 80 MHz minimum

system frequency.

3. The maximum erase time occurs after the specified number of program/erase cycles. This maximum

value is characterized but not guaranteed.

4. Program times are actual hardware programming times and do not include software overhead.

5. Page size is 128 bits (4 words).
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Table 3-23. Flash EEPROM Module Life

Spec Characteristic Symbol Min Typical® | Unit

1 Number of program/erase cycles per block for 16 KB and P/E 100.000 _ cycle
64 KB blocks over the operating temperature range (T, ’ s
Number of program/erase cycles per block for 128 KB cvele

2 and 256 KB blocks over the operating temperature range P/E 1,000 100,000 ys
(Ty)
Minimum Data Retention at 85°C ambient temperature® i

3 Blocks with 0-1,000 P/E cycles Retention 20 B cars
Blocks with 1,001-10,000 P/E cycles 10 B y
Blocks with 10,001-100,000 P/E cycles 5

Notes: 1. Typical endurance is evaluated at 25°C. Product qualification is performed to the minimum
specification. For additional information on the Freescale definition of Typical Endurance, please refer
to Engineering Bulletin EB619, Typical Endurance for Nonvolatile Memory.

2. Ambient temperature averaged over duration of application, not to exceed product operating
temperature range.

Table 3-24 shows the Platform Flash Configuration Register 1 (PFCPR1) settings versus frequency of
operation. Refer to the device reference manual for definitions of these bit fields.

Table 3-24. PFCPR1 Settings vs. Frequency of Operation(")

Maximum Frequency®
(MHz)
Core Platform
Spec | Clock Mode foys oot APC=RWSC | WWSC | DPFEN® | IPFEN® | PFLIM® | BFEN®
0b00
1 Enhanced | 264 MHz® | 132MHz® 0b011 0b01 000 000 0b01 000
Ob1 Ob1 Ob1
Ob1x
0b00
Enhanced/ 0b0 0b0 0b0
2 Full 200 MHz 100 MHz 0b010 0b01 0b1 0b1 0b01 0b1
Ob1x
0b00
3 Legacy 132 MHz 132 MHz 0b100 0b01 0b0 0b0 0b01 000
Ob1 Ob1 b1
Ob1x
Default setting after reset: 0b111 0b11 0b00 0b00 0b00 0b0
Notes: 1. lllegal combinations exist. Use entries from the same row in this table.

2. This is the nominal maximum frequency of operation: platform runs at f, /2 in Enhanced Mode.

3. For maximum flash performance, set to 0b1.

4. For maximum flash performance, set to 0b10.

5. For maximum flash performance, set to Ob1.

6. This is the nominal maximum frequency of operation in Enchanced Mode. Max speed is the maximum speed allowed
including frequency modulation (FM). 270 MHz parts allow for 264 MHz system core clock(f,,) + 2% FM and 132 Mhz
platform clock (fya)+ 2% FM.
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3.11 AC Specifications

3.11.1  Clocking
The Figure 3-1 shows the operating frequency domains of various blocks on PC5674F.

Figure 3-1. PC5674F Block Operating Frequency Domain Diagram

PLLCFG[0:1]
> CORE
SYSDIV| f,,, D
> =2
=X fplatf PLATFORM/
EXTALES $—>{ \pGDIVSEL plat
> F— BLOCKS /
FLASH
SIU_SYSDIV[SYSCLKDIV[0:1]]
X=2,4.8, 0or16 fetpu eTPU /
::' ETPUDIVSEL > NDEDI
SIU_SYSDIV[BYPASS]
X=1
EBI
SIU_SYSDIVIPCLKDIV[0:1]]—_| —febical | CALBUS

SIU_ECCR[EBDF[0:1]]— 1

X
D_CLKOUT
Note:  toyeeys = 1/ foys
tcyc =1/ fpla‘rf
+2 = divide-by-2

+X = divide-by-X, depending on SIU_SYSDIV[BYPASS]
and SIU_SYSDIV[SYSCLKDIV].

(D_CLKOUT is not available on all packages and cannot be programmed for faster than fsys/2)

Table 3-25 shows the operating frequencies of various blocks depending on the device’s clocking mode
configuration settings (see Table 3-26 and Table 3-27 for descriptions of bit settings).

Table 3-25. PC5674F Operating Frequencies(! @

SIU_ECCR f as(platform and all fopu(€TPU, eTPU RAM, | fopy oo
Mode [EBDF[0:1]]® fyys(core) blocks except eTPU) and NDEDI) ) Unit
01 264 132 132 66
Enhanced 11 264 132 132 33 MHz
01 200 100 200 50
Full 11 200 100 200 25 MHz
01 132 132 132 66
Legacy 11 132 132 132 33 MHz
Notes: 1. The values in the table are specified at:
Vpp =1.02V1t01.32V
Vppe =3.0Vt0 3.6V
Vppen =4.5V1t0 5.5V
33
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2. Up to the maximum frequency rating of the device (refer to Figure 3-1). The f, speed is the nominal maximum

frequency.

270 Mhz parts allow for 264 Mhz system clock + 2% FM.
3. See the MPC5674F Reference Manual for full description as not all bit combinations are valid.

>

EBI/Calibration bus is not available in all packages.

5. The EBI/Calibration Bus operating frequency, f, .., depends on clock divider settings of block’s max allowed
frequency of operation. Normally fy, o, = fa¢/2, but can be limited to < f,, /2 in Full Mode.

Table 3-26. IPCLKDIV Settings

SIU_SYSDIV
[IPCLKDIV[0:1]] Mode Description

CPU frequency is doubled (Max 264Mhz). Platform, peripheral, and

00 Enhanced eTPU clocks are 1/2 of CPU frequency

01 Eull CPU and eTPU frequency is doubled (Max 200Mhz). Platform and
peripheral clocks are 1/2 of CPU frequency.

10 - Reserved

1 Legac CPU, eTPU, platform, and peripheral’s clocks all run at same speed

gacy (Max 132Mhz).

Table 3-27. SYSCLKDIV Settings

SIU_SYSDIV [SYSCLKDIV[0:1]] Description
00 Divide by 2.
01 Divide by 4.
10 Divide by 8.
1 Divide by 16.

1113C-HIREL-04/19
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3.11.2 Pad AC Specifications
Table 3-28. Pad AC Specifications (Vppey = 5.0 V, Vppe = 3.3 V)
Out Delay®® Rise/Fall®®
Spec Pad SRC/DSC L ->H/H -> L (ns) (ns) Load Drive (pF)
1 152/165 70/74 50
00
2 205/220 96/96 200
3 28/34 12/15 50
Medium®) 01
4 52/59 28/31 200
5 " 12/12 5.3/5.9 50
6 32/32 22/22 200
7 00 10
8 01 20
Fast® 25 1.2
9 10 30
10 11 50
11 00 40/40 16/16 50
12 50/50 21/21 200
13 o1 13/13 5/5 50
14 19/19 8/8 200
Fast with Slew Rate
15 10 8/8 24/2.4 50
16 12/12 5/5 200
17 " 5/5 1.1/11 50
18 8/8 26 26
19 Pull Up/Down (3.6 V max) - - 7500 50
20 Pull Up/Down (5.25 V max) - 6000 5000/5000 50
Notes: 1. These are worst case values that are estimated from simulation and not tested. The values in the table are simulated at
V=1.02V1t01.32V,Vppe=3.0V103.6V, Vppey =4.75V 105.25V, Vppzz and Vppgyy =3.0V 10 3.6V, T, =T, to T,.
2. This parameter is supplied for reference and is not guaranteed by design and not tested.
3. This parameter is guaranteed by characterization before qualification rather than 100% tested.
4. Delay and rise/fall are measured to 20% or 80% of the respective signal.
5. Out delay is shown in Figure 3-2 on page 36. Add a maximum of one system clock to the output delay for delay with respect

to system clock.
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Table 3-29. Derated Pad AC Specifications (Vppgy = 3.3 V)V
Out Delay®,®)
Spec Pad SRC/DSC L ->H/H ->L (ns) Rise/Fall,® (ns) Load Drive (pF)
1 200/210 86/86 50
00
2 270/285 120/120 200
3 37/45 15.5/19 50
Medium® 01
4 69/82 38/43 200
5 1 18/17 7.6/8.5 50
6 46/49 30/34 200
Notes: 1. These are worst case values that are estimated from simulation and not tested. The values in the table are simulated at

36

Vpp = 1.08 V10 1.32 V, Vppe = 3.0 V10 3.6 V, Vppey = 3.0 V 10 3.6 V, Vppas and Vppsyy = 3.0 V10 3.6 V, Ty = T, to Ty,

ok wbd

to system clock.

Figure 3-2.

Pad Output Delay

Pad /

Data Input

Pad
Output

/o \

Rising
Edge
Output
Delay

This parameter is supplied for reference and is not guaranteed by design and not tested.
Delay and rise/fall are measured to 20% or 80% of the respective signal.
This parameter is guaranteed by characterization before qualification rather than 100% tested.
Out delay is shown in Figure 3-2 on page 36. Add a maximum of one system clock to the output delay for delay with respect
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3.12 AC Timing

3.121 Generic Timing Diagrams
The generic timing diagrams in Figure 3-3 and Figure 3-4 on page 37 apply to all I/O pins with pad types
F and MH. See Appendix A, Signal Properties and Muxing, for the pad type for each pin.

Figure 3-3. Generic Output Delay/Hold Timing

D CLKOUT - — — 7 —————— &\—
l——

vooutputs m ________ Vooen2

VDDEHN /2

A — Maximum Output Delay Time B — Minimum Output Hold Time

Figure 3-4. Generic Input Setup/Hold Timing

D_CLKOUT ~—

VppEen /12

I/Olnputs VDDEHn /2

A - Minimum Input Setup Time B - Minimum Input Hold Time
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3.12.2 Reset and Configuration Pin Timing

Table 3-30. Reset and Configuration Pin Timing")

Spec | Characteristic Symbol Min Max Unit
1 RESET Pulse Width trew 10 - teye @
2 RESET Glitch Detect Pulse Width tepw 2 - toye @
PLLCFG, BOOTCFG, WKPCFG Setup Time to RSTOUT @
3 . tRCSU 10 - tc C
Valid 4
4 PLLCFG, BOOTCFG, WKPCFG Hold Time to RSTOUT Valid trch 0 - toye @

Notes: 1. Reset timing specified at: Vppgy =3.0V105.25V, Vpp =1.08 V1o 1.32V, Ty =T to Ty.
2. See Notes on t; on Figure 3-1 and Table 3-25 in Section 3.11.1, “Clocking.”

Figure 3-5. Reset and Configuration Pin Timing

S

RSTOUT /

PLLCFG N
BOOTCFG >
WKPCFG /
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3.12.3 IEEE 1149.1 Interface Timing

Table 3-31. JTAG Pin AC Electrical Characteristics'"

PC5674F

Spec | Characteristic Symbol Min Max Unit
1 TCK Cycle Time ticve 100 - ns

2 TCK Clock Pulse Width (Measured at VDDE / 2) tioc 40 60 ns

3 TCK Rise and Fall Times (40%—70%) trekrisE - 3 ns

4 TMS, TDI Data Setup Time trmss: trois 5 - ns

5 TMS, TDI Data Hold Time trvshs trol 25 - ns

6 TCK Low to TDO Data Valid troov - 12,5 ns

7 TCK Low to TDO Data Invalid troor 0 - ns

8 TCK Low to TDO High Impedance trponz - 20 ns

9 JCOMP Assertion Time tiemprw 100 - ns
10 JCOMP Setup Time to TCK Low ticmps 40 - ns
11 TCK Falling Edge to Output Valid tzspv - 50 ns
12 TCK Falling Edge to Output Valid out of High Impedance taspvz - 50 ns
13 TCK Falling Edge to Output High Impedance taspHZ - 50 ns
14 Boundary Scan Input Valid to TCK Rising Edge taspsT 50 - ns
15 TCK Rising Edge to Boundary Scan Input Invalid tespHT 50 - ns
Note: 1. JTAG timing specified at Vpp = 1.08 V to 1.32 V, Vppe = 3.0 V10 3.6 V, Vpps3 and Vppgyy =

3.0Vto3.6V, T,=T to Ty, and C_= 30 pF with DSC = 0b10, SRC = 0b00. These specifica-
tions apply to JTAG boundary scan only. See Table 3-32 on page 42 for functional

specifications.

Figure 3-6. JTAG Test Clock Input Timing
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Figure 3-7. JTAG Test Access Port Timing
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Figure 3-8. JTAG JCOMP Timing
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Figure 3-9. JTAG Boundary Scan Timing
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3.12.4 Nexus Timing

Table 3-32. Nexus Debug Port Timing")

Spec Characteristic Symbol Min Max Unit
1 MCKO Cycle Time tyeve 2@ 8 toye®
2 MCKO Duty Cycle tvoc 40 60 %

3 MCKO Low to MDO Data Valid® tvpov -0.1 0.2 tyeye
4 MCKO Low to MSEQ Data Valid® twseov -0.1 0.2 tucye
5 MCKO Low to EVTO Data Valid® tevtov -0.1 0.2 tyeve
6 EVTI Pulse Width teyTiPw 4.0 - troye®
7 EVTO Pulse Width teyToPW 1 - twcye
8 TCK Cycle Time treve 40) - toye®
9 TCK Duty Cycle troc 40 60 %
10 TDI, TMS Data Setup Time tnToIs INTMSS 8 - ns
11 TDI, TMS Data Hold Time Tntoms tNTMsH 5 - ns
12 TCK Low to TDO Data Valid taTooV 0 12.5 ns
13 RDY Valid to MCKO® - - - -

Notes: 1. All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal. Nexus timing specified
atVpp=1.08 Vto 1.32V, Vppe =3.0 V t0 3.6 V, Vppsz and Vppgyy = 3.0V 10 3.6 V, T, = T| to Ty, and C, = 30 pF with DSC
= 0b10.

2. The Nexus AUX port runs up to 82 MHz (pending characterization). Set NPC_PCR[MKCOQO_DIV] to correct division
depending on the system frequency, not to exceed maximum Nexus AUX port frequency.

See Notes on t, . Table 3-25 in Section 3.11.1 "Clocking” on page 33.

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

Lower frequency is required to be fully compliant to standard.

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

ook w

Figure 3-10. Nexus Timing
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Figure 3-11. Nexus TCK, TDI, TMS, TDO Timing
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3.12.5 External Bus Interface (EBI) Timing

Table 3-33.  Bus Operation Timing‘"

Spec | Characteristic

Symbol

66 MHz (Ext. Bus
Freq) (2)(3)

Min

Max

Unit

Notes

1 D_CLKOUT Period

15.2

ns

Signals are measured at 50% Vppe

2 D_CLKOUT Duty Cycle

teoc

45%

3 D_CLKOUT Rise Time

I:C RT

ns

4 D_CLKOUT Fall Time

terr

ns

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

D_ADDI[9:30]
D_BDIP

D_CSI[0:3]
D_DAT[0:15]

D_OE

D_RD_WR

D_TA

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

tcon

1.0/1.5

ns

Hold time selectable via
SIU_ECCRI[EBTS] bit:
EBTS=0:1.0ns
EBTS=1:15ns

D_CLKOUT Posedge to Output
Signal Valid (Output Delay)

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]

tcov

7.0/7.5

ns

Output valid time selectable via
SIU_ECCRI[EBTS] bit: EBTS=0: 7.0 ns
EBTS=1:7.5ns

Input Signal Valid to D_CLKOUT
Posedge (Setup Time)

D_ADDI[9:30]
D_DATI[0:15]
D_RD_WR
D_TA

D_TS

tCIS

5.0/4.5

ns

Input setup time selectable via
SIU_ECCRI[EBTS] bit:

EBTS =0; 5.0ns

EBTS =1; 4.5ns
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Table 3-33.  Bus Operation Timing!" (Continued)
66 MHz (Ext. Bus
Freq) (2)(3)
Spec | Characteristic Symbol Min Max Unit | Notes
D_CLKOUT Posedge to Input
Signal Invalid (Hold Time)
8 D_ADD[9:30] D_DAT[0:15] tom 1.0 - ns | 8
D_RD_WR
D_TA
D TS
9 D_ALE Pulse Width taow 65 _ ns The timing is for Asynchronous external
memory system
The timing is for Asynchronous external
10 D_ALE Negated to Address Invalid taal 2.0/1.0® - ns memory system. ALE is measured at
50% of VDDE
Notes: 1. EBI timing specified at Vpp =1.08 V t0 1.32V, Vppe = 3.0 V10 3.6 V, Vppsz and Vppgyy =3.0 V10 3.6 V, T, =T to Ty, and

C_ =30 pF with DSC = 0b10.

Speed is the nominal maximum frequency. Max speed is the maximum speed allowed including frequency modulation (FM).
270 MHz parts allow for 264 MHz system clock + 2% FM.

Depending on the internal bus speed, set the SIU_ECCR[EBDF] bits correctly not to exceed maximum external bus
frequency. The maximum external bus frequency is 66 MHz.
Refer to Fast pad timing in Table 3-28 and Table 3-29.

ALE hold time spec is temperature dependant. 1.0 ns spec applies for temperature range —55 to 0°C. 2.0 ns spec applies to
temperatures > 0°C. This spec has no dependency on SIU_ECCR[EBTS] bit.

Figure 3-12. D_CLKOUT Timing
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Figure 3-13. Synchronous Output Timing
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Figure 3-14. Synchronous Input Timing
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3.12.6 External Interrupt Timing (IRQ Pin)

Table 3-34.  External Interrupt Timing!"

Spec | Characteristic Symbol Min Max Unit
1 | IRQ Pulse Width Low tipwL 3 - teye
2 | IRQ Pulse Width High tipwH 3 - toye @
3 | IRQ Edge to Edge Time® tieve 6 - toye 2
Notes: 1. IRQ timing specified at Vpp=1.08 Vto 1.32V, Vppe=3.0V 10 5.5V, Vppszand Vppsyy=3.0V10 3.6 V,
To=T toTy.

2. See Notes on t; on Figure 3-1 and Table 3-25 in Section 3.11.1 "Clocking” on page 33.
3. Applies when IRQ pins are configured for rising edge or falling edge events, but not both.

Figure 3-16. External Interrupt Timing

-<—2)

(1 )—>

< ) >
3.12.7 eTPU Timing
Table 3-35. eTPU Timing"
Spec Characteristic Symbol Min Max Unit
1 eTPU Input Channel Pulse Width tepw 4 - toye®
2 eTPU Output Channel Pulse Width tocpw 16) - teye?

Notes: 1. eTPU timing specified at Vpp = 1.08 V10 1.32 V, Vppey = 3.0 V10 5.5V, Vppaz and Vppgyny = 3.0 V to
3.6V, T,=T to Ty, and C_ =200 pF with SRC = 0b00.
2. See Notes on tcyc on Figure 3-1 and Figure 3-25 in Section 3.11.1, Clocking.

3. This specification does not include the rise and fall times. When calculating the minimum eTPU pulse
width, include the rise and fall times defined in the slew rate control fields (SRC) of the pad configura-
tion registers (PCR).
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Figure 3-17. eTPU Timing

PC5674F
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3.12.8 eMIOS Timing
Table 3-36. eMIOS Timing ("
Spec Characteristic Symbol Min Max Unit
1 eMIOS Input Pulse Width tyipw 4 - toye®
2 eMIOS Output Pulse Width tmopw 1) - teye®

Notes: 1. eMIOS timing specified at Vpp = 1.08 V t0 1.32 V, Vppey = 3.0 V10 5.5V, Vppszand Vppgyy = 3.0 V to
3.6V, T,=T to Ty, and C_ =50 pF with SRC = 0b00.

2. See Notes on t;,.

on Figure 3-1 and Figure 3-25 in Section 3.11.1, Clocking.

3. 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 fields (SRC) of the pad configura-

tion registers (PCR).

Figure 3-18. eMIOS Timing
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3.12.9 DSPI Timing

Table 3-37. DSPI Timing"®

Peripheral Bus Freq:
132 MHz
Spec Characteristic Symbol Min Max Unit
DSPI Cycle Time®®)
Master (MTFE = 0)
1 Slave (MTFE = 0) tsck tgys * 2 tgys*32768*7 ns
Master (MTFE = 1)
Slave (MTFE = 1)
2 PCS to SCK Delay®) tesc 12 - ns
After SCK Delay®
3 Master mode tasc tgys * 2 - ns
Slave mode tsys *3 — constraints(”)
4 SCK Duty Cycle tspe 0.33 * tgck 0.66 * tgok ns
Slave Access Time
5 (SS active to SOUT valid) ta - 25 ns
6 Slave SOUT Disable Time ¢ : o5 ns
(SS inactive to SOUT High-Z or invalid) DIS
7 PCSx to PCSS time tecsc tsys * 2 teys * 7 ns
8 PCSS to PCSx time teasc tsys ¥ 2 tsys * 7 ns
Data Setup Time for Inputs 20 3 ns
Master (MTFE = Q)
4 - ns
9 Slave tsui 6 3 ns
Master (MTFE = 1, CPHA = 0)® 20 _ e
Master (MTFE = 1, CPHA = 1)
Data Hold Time for Inputs 3 3 ns
Master (MTFE = 0)
7 - ns
10 Slave ta 12 3 ns
Master (MTFE = 1, CPHA = 0)® 3 _ e
Master (MTFE = 1, CPHA = 1)
Data Valid (after SCK edge) : 5 ns
Master (MTFE = 0)
- 25 ns
11 Slave tsuo : 13 ns
Master (MTFE = 1, CPHA = 0) : 5 ns
Master (MTFE = 1, CPHA =1)
Data Hold Time for Outputs 5 _ ns
Master (MTFE = 0)
25 - ns
12 Slave tho 3 _ ns
Master (MTFE = 1, CPHA = 0) 5 3 ns
Master (MTFE = 1, CPHA = 1)

Notes: 1. DSPI timing specified at Vpp =1.08 V10 1.32V, Vppey =3.0 V10 5.5V, Vppss and Vppgyy =3.0 V10 3.6 V,and T, =T, to T,
2. Speed is the nominal maximum frequency of platform clock (f,¢). Max speed is the maximum speed allowed including
frequency modulation (FM). 270 MHz parts allow for 264 Mhz for system core clock (fgs) + 2% FM.
3. The minimum DSPI Cycle Time restricts the baud rate selection for given system clock rate. These numbers are calculated
based on two devices communicating over a DSPI link.
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The actual minimum SCK cycle time is limited by pad performance.

The maximum value is programmable in DSPI_CTARN[PSSCK] and DSPI_CTARN[CSSCK].

The maximum value is programmable in DSPI_CTARN[PASC] and DSPI_CTARN[ASC].

For example, external master should start SCK clock not earlier than 3 system clock periods after assertion SS
This number is calculated assuming the SMPL_PT bitfield in DSPI_MCR is set to 0b10.

© N oA

The DSPI in this device can be configured to serialize data to an external device that implements the
Microsecond Bus protocol. DSPI pins support 5 V logic levels or Low Voltage Differential Signalling
(LVDS) for data and clock signals to improve high speed operation.

Table 3-38. DSPILVDS Timing(”(z)
Characteristic Symbol Min Max Unit

LVDS Clock to Data/Chip Select Outputs t vDsDATA —0.25 x tgcyc +0.25 x tgeye ns

Notes: 1. These are typical values that are estimated from simulation.
2. See DSPI LVDS Pad related data in Table 3-14

Figure 3-19. DSPI Classic SPI Timing — Master, CPHA =0
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Figure 3-20. DSPI Classic SPI Timing - Master, CPHA = 1
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Figure 3-21. DSPI Classic SPI Timing - Slave, CPHA =0
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Figure 3-22. DSPI Classic SPI Timing - Slave, CPHA =1
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Figure 3-23. DSPI Modified Transfer Format Timing - Master, CPHA =0
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Figure 3-24. DSPI Modified Transfer Format Timing - Master, CPHA = 1
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Figure 3-25. DSPI Modified Transfer Format Timing - Slave, CPHA =0
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Figure 3-26. DSPI Modified Transfer Format Timing - Slave, CPHA = 1
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Figure 3-27. DSPI PCS Strobe (PCSS) Timing
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4. PACKAGE INFORMATION

The latest package outline drawings are available on the product summary pages on our website:
http://www.teledyne-e2v.com.

The following table lists the package case number. use these numbers in the webpages’s keyword
search engine to find the latest package outline drawings.

Table 4-1. Package Information
Package Type Case outline Number
516 TEPBGA 98ARS10503D
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41 416-Pin Package
The package drawings of the 416-pin TEPBGA package are shown in Figure 4-1.

Figure 4-1. 416 TEPBGA Package (1 of 2)
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Notes: 1. All dimensions are in millimeters.

2. Dimensions and tolerances per ASME Y14.5M-1994.

3. Maximum solder ball diameter measured parallel to datum A.

4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
5

Parallelism measurement shall exclude any effect of mark on top surface of package.
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4.2 516-Pin Package
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The Package drawings of the 516-pin TEPBGA package are shown in Figure 4-2 and Figure 4-3.

Figure 4-2. 516 TEPBGA Package (1 of 2)
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Notes: All dimensions are in millimeters.

Dimensions and tolerances per ASME Y14.5M-1994.

Maximum solder ball diameter measured parallel to datum A.
Datum A, the seating plane, is determined by the spherical crowns of the solder balls.

Package codes: 5193 & 5198.
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5. PRODUCT DOCUMENTATION

This data sheet is labeled as a particular type: Product Preview, Advance Information, or Technical Data.
Definitions of these types are available at: http://www.freescale.com.

The following documents are required for a complete description of the device and are necessary to
design properly with the parts:

* MPC5674F Microprocessor Reference Manual (document number MPC5674FRM).

Appendix A Signal Properties and Muxing

The following table shows the signals properties for each pin on the PC5674F. For each port pin that has
an associated SIU_PCRn register to control its pin properties, the supported functions column lists the
functions associated with the programming of the SIU_PCRnN[PA] bit in the order: Primary function (P),
Function 2 (F2), Function 3 (F3), and GPIO (G). See Figure 5-1.

Figure 5-1.

Supported Functions Example

Table 2. Signal Properties Summary
P/
GPIO/ F/ Pad
A . PCR! Signal Name? G Function® Function Summary /10| Type
Primary Functions
are listed First ———| 113 | TCRCLKA_IRQ7_GPIO113 |P |TCRCLKA eTPU A TCR clock I | 5V M
Secondary Functions A1 | IRQ7 External interrupt request | |
are alternate functions > o
A 8
GPIO Functions are » |G GPIOﬁS\ GPIO 110
listed Last
Function not implemented on this device
Table 5-1. Signal Properties and Muxing Summary
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
eTPU_A
TCRCLKA_ eTPUATCR
13 IRQ7 GPIOT13 P TCRCLKA clock I MH Voben —/Up ~/Up K4
A1 IRQ7 External interrupt |
request
A2 - - -
G GPIO113 GPIO /O
114 ETPUAL ST A2 P ETPUAO eTPU A channel 1o MH Voosni | —WKPCFG | —/WKPCFG L6
eTPU A channel
A1 ETPUA12 (output only) 0
A2 - - -
G GPIO114 GPIO 10

58

1113C-HIREL-04/19

Teledyne e2v Semiconductors SAS 2019




PC5674F

Table 5-1. Signal Properties and Muxing Summary (Continued)

Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
115 ETPUgL—ICE):f éJAm— P ETPUA1 eTPU A channel /O MH VoDEH! —IWKPCFG | —/WKPCFG J1
A1 ETPUA13 eTPU A channel o
(output only)
A2 - - -
G GPIO115 GPIO /0
e | FTPURZEIFUATA. P ETPUA2 eTPU A channel o MH Vooeni | ~MWKPCFG | —/WKPCFG J2
A1 ETPUA14 eTPU A channel o
(output only)
A2 - - -
G GPIO116 GPIO /0
117 ETPUé:;—lg:f;JM 5 P ETPUA3 eTPU A channel /10 MH VDDEH1 —/WKPCFG —/WKPCFG H4
A1 ETPUA15 eTPU A channel o
(output only)
A2 - - -
G GPIO117 GPIO /0
118 ETPUg‘;—ICE):f ;’“6— P ETPUA4 eTPU A channel /O MH VopEH —IWKPCFG | —/WKPCFG Ja
A1 ETPUA16 eTPU A channel o
(output only)
A2 - - -
G GPIO118 GPIO /10
1g | ETPURSETRUATT P ETPUAS eTPU A channel 1o MH Vopei | —/WKPCFG | —WKPCFG H1
A1 ETPUA17 eTPU A channel o
(output only)
A2 - - -
G GPIO119 GPIO /10
120 ETPUé?,—lgIZPéJM 8_ P ETPUA6 eTPU A channel /0 MH VDDEH1 —/WKPCFG —/WKPCFG K5
A1 ETPUA18 eTPU A channel o
(output only)
A2 - - -
G GPI0120 GPIO 110
121 ETPUéL—ICE)I;fMQ— P ETPUA7 eTPU A channel /O MH VoDEH! —IWKPCFG | —/WKPCFG H2
A1 ETPUA19 eTPU A channel o
(output only)
A2 - - -
G GPIO121 GPIO 110
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
122 ETPUéﬁ—IgIZPZUAZO— P ETPUAS eTPU A channel I/0 MH Vopen —IWKPCFG —IWKPCFG H3
A1 ETPUA20 eTPU A channel o
(output only)
A2 - - -
G GPIO122 GPIO /10
123 | ETPUALETPLAZI P ETPUA9 eTPU A channel o MH Vooeni | ~MWKPCFG | —/WKPCFG J3
A1 ETPUA21 eTPU A channel o
(output only)
A2 - - -
G GPI10123 GPIO /0
ETPUA10
124 ETPUA22 GPIO124 P ETPUA10 eTPU A channel /10 MH VDDEH1 —/WKPCFG —/WKPCFG K6
A1 ETPUA22 eTPU A channel o
(output only)
A2 - - -
G GPI10124 GPIO /0
125 ETPU/?;QI—OETZ%UA%— P ETPUA11 eTPU A channel I/0 MH Voben —IWKPCFG —IWKPCFG G1
A1 ETPUA23 eTPU A channel o
(output only)
A2 - - -
G GPIO125 GPIO /10
126 alliralc st P ETPUA12 | eTPU A channel 1o MH Vopei | —/WKPCFG | —WKPCFG J5
A1 PCSB1 DSPI B peripheral o
chip select
A2 - - -
G GPIO126 GPIO /10
127 ETPUé’-\;%r207883_ P ETPUA13 eTPU A channel /0 MH VbpEH1 —/WKPCFG —/WKPCFG G2
A1 PCSB3 DSPI B peripheral o
chip select
A2 - - -
G GPIO127 GPIO /0
128 ETPUé“FII“O—r 2%884— P ETPUA14 eTPU A channel 10 MH Voben —IWKPCFG —IWKPCFG H5
A1 PCSB4 DSPI B peripheral o
chip select
A2 - - -
G GPIO128 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
129 B s 2o P ETPUA15 | eTPU A channel 1o MH Vooeni | —/WKPCFG | —/WKPCFG G3
Al PCSB5 DSPI B peripheral o
chip select
A2 - - -
G GPIO129 GPIO o
130 BT s - P ETPUA16 | eTPU A channel o MH Vooeni | ~MKPCFG | —/WKPCFG H6
DSPI D
A1 PCSD1 peripheral chip (0]
select
A2 - - -
G GPIO130 GPIO 1o
131 T s a2 P ETPUA17 | eTPU A channel 1o MH Vopei | —/WKPCFG | —WKPCFG G4
DSPI D
A1 PCSD2 peripheral chip (0]
select
A2 - - -
G GPIO131 GPIO 1o
132 B 00— P ETPUA18 | eTPU A channel 1o MH Vopei | —/WKPCFG | —WKPCFG G5
DSPI D
A1 PCSD3 peripheral chip (0]
select
A2 - - -
G GPIO132 GPIO 1o
133 Bl e P ETPUA19 | eTPU A channel 1o MH Vopei | —/WKPCFG | —/WKPCFG F1
DSPI D
A1 PCSD4 peripheral chip (0]
select
A2 - - -
G GPIO133 GPIO 1o
134 alliec P ETPUA20 | eTPU A channel 1o MH Voosni | ~WKPCFG | —/WKPCFG F2
A1 IRQ8 External interrupt I
request
A2 - - -
G GPIO134 GPIO 0
135 BT A RA9- P ETPUA21 eTPU A channel 10 MH Vopeni | —/WKPCFG | —/WKPCFG F3
A1 IRQ9 External interrupt |
request
A2 - - -
G GPIO135 GPIO 1o
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
136 ETP%ﬁé{?gMO— P ETPUA22 eTPU A channel /O MH VopEH! —IWKPCFG | —/WKPCFG F4
A1 IRQ10 External interrupt |
request
A2 - - -
G GPIO136 GPIO /10
137 ETPUAZS IRt P ETPUA23 | eTPU A channel o MH Vooeni | ~MKPCFG | —/WKPCFG E1
A1 IRQ11 External interrupt I
request
A2 - - -
G GPI10137 GPIO /0
138 ETP%’?32|4O—1|§£12— P ETPUA24 eTPU A channel /10 MH VbpEH1 —/WKPCFG —/WKPCFG E2
A1 IRQ12 External interrupt |
request
A2 - - -
G GPI10138 GPIO 110
139 ETP%ﬁfﬂ'sgm— P ETPUA25 eTPU A channel /O MH VopEH+ —IWKPCFG | —/WKPCFG E3
A1 IRQ13 External interrupt |
request
A2 - - -
G GPIO139 GPIO /10
140 Rl P ETPUA26 | eTPU A channel 1o MH Vopei | —/WKPCFG | —WKPCFG E4
A1 IRQ14 External interrupt I
request
A2 - - -
G GPIO140 GPIO 110
141 ETP%’?,%?'ZQH— P ETPUA27 eTPU A channel /0 MH VopEH! —IWKPCFG | —/WKPCFG D1
A1 IRQ15 External interrupt |
request
A2 - - -
G GPI10141 GPIO /0
142 ETPUng,I%f 4(:2301— P ETPUA28 eTPU A channel /O MH VoDEH! —IWKPCFG | —/WKPCFG D2
DSPIC
A1 PCSC1 peripheral chip O
select
A2 - - -
G GPI10142 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
143 ETPU@&%:: 4%302— P ETPUA29 eTPU A channel /O MH VopEH! —IWKPCFG | —/WKPCFG D3
DSPIC
A1 PCSC2 peripheral chip O
select
A2 - - -
G GP10143 GPIO 110
144 ETPU@SI%—:: 43303— P ETPUA30 eTPU A channel /O MH VopEH! —IWKPCFG | —/WKPCFG c1
DSPIC
A1 PCSC3 peripheral chip O
select
A2 - - -
G GPI10144 GPIO /0
145 ETPU(';SIH: 4%304— P ETPUA31 eTPU A channel /O MH VoDEH —IWKPCFG | —/WKPCFG c2
DSPIC
A1 PCSC4 peripheral chip O
select
A2 - - -
G GP10145 GPIO 110
eTPU_B
TCRCLKB_IRQ6_ eTPUB TCR
146 GPIOT45 P TCRCLKB clock I MH Vooens —/Up —/Up V25
A1 IRQ6 External interrupt |
request
A2 - - -
G GPI10146 GPIO /0
147 ETPU(B;%—ICEJZ;JBM— P ETPUBO eTPU B channel /O MH VppEHs —IWKPCFG | —/WKPCFG V26
A1 ETPUB16 eTPU B channel o
(output only)
A2 - - -
G GPI10147 GPIO /0
14g | ETPURLETRLIBIT P ETPUB1 eTPU B channel 1o MH Vooss | —WKPCFG | —/WKPCFG u22
eTPU B channel
A1 ETPUB17 (output only) 0
A2 - - -
G GPIO148 GPIO /10
149 ETPUCB;|2:,_I(I§'1I'4P$JB18_ P ETPUB2 eTPU B channel /0 MH VbpEHs —/WKPCFG —/WKPCFG u23
A1 ETPUB1S eTPU B channel o
(output only)
A2 - - -
G GPI10149 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
150 ETPUgg—IgIgéJBm— P ETPUB3 eTPU B channel I/0 MH Vooers —/WKPCFG —/WKPCFG T22
A1 ETPUB19 eTPU B channel o
(output only)
A2 - - -
G GPI0150 GPIO 110
151 | ETPUBLETEIB20_ P ETPUB4 eTPU B channel o MH Vopeis | —/WKPCFG | —WKPCFG u24
A1 ETPUB20 eTPU B channel o
(output only)
A2 - - _
G GPIO151 GPIO 110
152 ETPUgf;—lgIEZUBm— P ETPUBS5 eTPU B channel I/0 MH Vobers —/WKPCFG —/WKPCFG u25
A1 ETPUB21 eTPU B channel o
(output only)
A2 - - -
G GPIO152 GPIO /0
153 ETPU(B;;—KEIE;JB”— P ETPUB6 eTPU B channel I/0 MH Vboers —/WKPCFG —/WKPCFG u26
A1 ETPUB22 eTPU B channel o
(output only)
A2 - - -
G GPIO153 GPIO 110
154 | ETPUBIETEIB23. P ETPUB? eTPU B channel 1o MH Vopeis | —/WKPCFG | —/WKPCFG 23
A1 ETPUB23 eTPU B channel o
(output only)
A2 - - -
G GPIO154 GPIO 110
155 ETPUgi—lgIESUBZ“— P ETPUBS eTPU B channel 110 MH Vobers —/WKPCFG —/WKPCFG T24
A1 ETPUB24 eTPU B channel o
(output only)
A2 - - -
G GPIO155 GPIO I/0
156 ETPUgﬁ,—ICE)IgéJB%— P ETPUB9 eTPU B channel I/0 MH Vooers —/WKPCFG —/WKPCFG R22
A1 ETPUB25 eTPU B channel o
(output only)
A2 - - -
G GPIO156 GPIO 110
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
157 ETPU@Q&E@UB%— P ETPUB10 eTPU B channel I/0 MH Vooers —/WKPCFG —/WKPCFG T25
A1 ETPUB26 eTPU B channel o
(output only)
A2 - - -
G GPIO157 GPIO 110
158 | ETPUBIL EIRVB2T P ETPUB1 eTPU B channel o MH Vopeis | —/WKPCFG | —/WKPCFG T26
A1 ETPUB27 eTPU B channel o
(output only)
A2 - - -
G GPIO158 GPIO 110
159 ETPU'glfl—OEE;UBZB— P ETPUB12 eTPU B channel 110 MH Vobers —/WKPCFG —/WKPCFG R23
A1 ETPUB28 eTPU B channel o
(output only)
A2 - - -
G GPIO159 GPIO /0
160 ETPU@:%?GF(')UB”— P ETPUB13 eTPU B channel I/0 MH Vobers —/WKPCFG —/WKPCFG P22
A1 ETPUB29 eTPU B channel o
(output only)
A2 - - -
G GPI0160 GPIO 110
161 | ETPUBIS SIRUBI0 P ETPUB14 | eTPU B channel 1o MH Vopeis | —/WKPCFG | —WKPCFG R24
A1 ETPUB30 eTPU B channel o
(output only)
A2 - - -
G GPIO161 GPIO 110
162 ETPUES;%E;UBM— P ETPUB15 eTPU B channel 110 MH Vobers —/WKPCFG —/WKPCFG R25
A1 ETPUB31 eTPU B channel o
(output only)
A2 - - -
G GPIO162 GPIO I/0
163 ETPU(?F]%f G%SM— P ETPUB16 eTPU B channel I/0 MH Vobers —/WKPCFG —/WKPCFG V24
A1 PCSA1 DSPI A peripheral o
chip select
A2 - - -
G GPI0163 GPIO 110
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location

PCR Function Pad Voltage State during State after

U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516

164 ETPUGB;ro—f GiSAz— P ETPUB17 eTPU B channel e} MH Vooers —WKPCFG | —/WKPCFG T21
wo | posm | oSt | g
A2 - - -
G GPIO164 GPIO 10

165 BT oAd P ETPUB18 | eTPU B channel o MH Vopeis | —/WKPCFG | —WKPCFG W26
wo | posws | o |
A2 - - -
G GPIO165 GPIO e}

166 ETPUg;%f GCSSA“— P ETPUB19 eTPU B channel 10 MH VooeHs —WKPCFG | —/WKPCFG w25
R
A2 - - -
G GPIO166 GPIO 10

167 ETPUB20_GPIO167 ETPUB20 eTPU B channel 10 MH VooeHs —WKPCFG | —/WKPCFG w24
A1 - _ _
A2 - - -
G GPIO167 GPIO 10

168 ETPUB21_GPIO168 ETPUB21 eTPU B channel 10 MH VooeHs —WKPCFG | —/WKPCFG V22
A1 - - -
A2 - - -
G GPIO168 GPIO 10

169 ETPUB22_GPIO169 ETPUB22 eTPU B channel 10 MH VooeHs —WKPCFG | —/WKPCFG V23
A1 - - -
A2 - - -
G GPIO169 GPIO 10

170 ETPUB23_GPIO170 ETPUB23 eTPU B channel 10 MH VooeHs —WKPCFG | —/WKPCFG u21
A1 - _ _
A2 - - -
G GPIO170 GPIO 10

171 ETPUB24_GPIO171 ETPUB24 eTPU B channel e} MH VooeHs —WKPCFG | —/WKPCFG Y25
A1 - - -
A2 - - -
G GPIO171 GPIO 10

172 ETPUB25_GPIO172 ETPUB25 eTPU B channel e} MH VooeHs —WKPCFG | —/WKPCFG w21
A1 - - -
A2 - - -
G GPIO172 GPIO 10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
173 ETPUB26_GPIO173 P ETPUB26 eTPU B channel 10 MH Vobens —IWKPCFG —IWKPCFG Y23
A1 - - -
A2 - - -
G GPIO173 GPIO /0
174 ETPUB27_GPIO174 ETPUB27 eTPU B channel 10 MH Vobens —IWKPCFG —IWKPCFG Y24
A1 - - -
A2 - - -
G GPIO174 GPIO /0
175 ETPUB28_GPIO175 ETPUB28 eTPU B channel 10 MH Vobens —IWKPCFG —IWKPCFG AA24
A1 - - -
A2 - - -
G GPIO175 GPIO /0
176 ETPUB29_GPIO176 ETPUB29 eTPU B channel 10 MH Vobens —IWKPCFG —IWKPCFG w22
A1 - - -
A2 - - -
G GPIO176 GPIO I/0
177 ETPUB30_GPIO177 ETPUB30 eTPU B channel 10 MH Vobens —IWKPCFG —IWKPCFG AB24
A1 - - _
A2 - - -
G GPIO177 GPIO I/0
178 ETPUB31_GPIO178 ETPUB31 eTPU B channel 10 MH Vobens —IWKPCFG —IWKPCFG Y22
A1 - - -
A2 - - -
G GPIO178 GPIO I/0
GPIO, IRQ, FlexRay
440 | TCRCLKC_GPI0440® P - - - MH Vopen? —/Up —/Up F22
A1 - - -
A2 - - -
G GPI0440 GPIO 10
441 ETPUCO_GPI10441® - - - MH Vopen? —IWKPCFG —IWKPCFG C25
A1 - - -
A2 - - -
G GPI0441 GPIO 10
442 ETPUC1_GPI0442) - - - MH Vopen? —IWKPCFG —IWKPCFG C26
A1 - - -
A2 - - -
G GPI0442 GPIO 10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
443 ETPUC2_GP10443® P - - - MH Vopen? —IWKPCFG —IWKPCFG D25
A1 - - -
A2 - - -
G GPI0O443 GPIO /0
444 ETPUC3_GP10444® - - - MH Vopen? —IWKPCFG —IWKPCFG D26
A1 - - _
A2 - - -
G GPIO444 GPIO /0
445 ETPUC4_GP10445® - - - MH Vopen? —IWKPCFG —IWKPCFG E24
A1 - - -
A2 - - -
G GPI0O445 GPIO /0
446 ETPUC5_GP10446© - - 10 MH Voben? —IWKPCFG —IWKPCFG E25
A1 - - -
A2 - - -
G GPI0O446 GPIO I/0
447 ETPUC6_GP10447® - - 10 MH Voben? —IWKPCFG —IWKPCFG E26
A1 - - -
A2 - - -
G GPI0O447 GPIO I/0
448 ETPUC7_GP10448® - - 10 MH Voben? —IWKPCFG —IWKPCFG F23
A1 - - -
A2 - - -
G GPI0O448 GPIO I/0
449 ETPUC8_GP10449® - - 10 MH Vopenr —IWKPCFG —IWKPCFG F24
A1 - - -
A2 - - -
G GPI0O449 GPIO I/0
450 Engfg%ggO— P - - - MH AV/ —IWKPCFG —IWKPCFG F25
A1 IRQO Exterrr;zluigﬁrrupt |
A2 - - -
G GPI0450 GPIO 10
451 BT o - P - - - MH Voomy | ~WKPCFG | —/WKPCFG F26
A1 IRQ1 Extel}r;zluigtsirrupt I
A2 - - _
G GPI0451 GPIO 10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
ETPUC11_IRQ2
452 GPIO452© P - - - MH VopeH? —/WKPCFG —/WKPCFG G22
A1 IRQ2 External interrupt |
request
A2 - - -
G GPl10452 GPIO 110
ETPUC12_IRQ3
453 GPI0453® P - - - MH VopeH? —/WKPCFG —/WKPCFG G23
A1 IRQ3 External interrupt I
request
A2 - - -
G GPI10453 GPIO 110
ETPUC13_3_IRQ4
454 GPIO454® P - - - MH Vppen? —/WKPCFG —/WKPCFG G24
A1 IRQ4 External interrupt |
request
A2 - - -
G GP10454 GPIO 1/10
ETPUC14_4_IRQ5
455 GPIOA55© P - - - MH VopeH? —/WKPCFG —/WKPCFG G25
A1 IRQ5 External interrupt |
request
A2 - - -
G GPl10455 GPIO 110
456 ETPUC15_GP10456 - - - MH Vooen? —/WKPCFG —/WKPCFG G26
A1 - - -
A2 - - -
G GPl10456 GPIO 110
ETPUC16_FR_A_TX
457 GPIO4A5TO ™ P - - - MH Vppen7 —/WKPCFG —/WKPCFG H22
A1 FR_A_TX FlexRay A 0
- = transfer
A2 - - -
G GPI10457 GPIO 110
458 ETPU(C;:;|764FSR8_<Q_RX_ P - - - MH Vppen? —/WKPCFG —/WKPCFG H23
A1 FR_A_RX FlexRay A |
— = receive
A2 - - -
G GP10458 GPIO 1/10
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Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
ETPUC18_FR_A_
459 TX_EN_GPI0459) P - - - MH Vopen? —/WKPCFG —/WKPCFG H24
FR_A_TX_ FlexRay A
Al EN transfer enable 0
A2 - - -
G GP10459 GPIO /0
ETPUC19_TXDA
460 GPI0460® P - - - MH Vopen? —/WKPCFG —/IWKPCFG H21
A1 TXDA eSCI A transmit (0]
A2 - - -
G GP10460 GPIO 1/0
ETPUC20_RXDA
461 GPIO461® P - - - MH Vopen7 —/WKPCFG —/WKPCFG H25
A1 RXDA eSCI A receive |
A2 - - -
G GP10461 GPIO /0
462 ETPéJgéL%EéPB— P - - - MH Vopen7 —/WKPCFG —/IWKPCFG H26
A1 TXDB eSCI B transmit (0]
A2 - - -
G GP10462 GPIO /0
ETPUC22_RXDB
463 GPI0463© P - - - MH VopeH? —/WKPCFG —/WKPCFG J22
A1 RXDB eSCI B receive |
A2 - - -
G GP10463 GPIO 1/0
464 ETnglngGPESDS— P - - - MH Vopen? —/WKPCFG —/WKPCFG J23
DSPI D
A1 PCSD5 peripheral chip O
select
ADC A Mux
A2 MAAD Address 0 0
ADC B Mux
A3 MABO Address 0 0
G GP10464 GPIO /0
465 ETngfc‘)‘ng?gs)D“— P - - - MH Vopen7 —/WKPCFG —/IWKPCFG J24
DSPI D
A1 PCSD4 peripheral chip (0]
select
ADC A Mux
A2 MAA1 Address 1 0o
ADC B Mux
Ad MAB1 Address 1 0
G GP10465 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® © RESET(") RESET® 516
ETPUC25_PCSD3
466 GPIO266© P - - - MH Vopen? —/WKPCFG —/WKPCFG K21
DSPID
A1 PCSD3 peripheral chip O
select
ADC A Mux
A2 MAA2 Address 2 0
ADC B Mux
A3 MAB2 Address 2 0
G GP10466 GPIO 110
ETPUC26_PCSD2
467 GPIO2679 P - - - MH Vopen7 —/WKPCFG —/WKPCFG J25
DSPID
A1 PCSD2 peripheral chip O
select
A2 - - -
G GPl10467 GPIO 110
ETPUC27_PCSD1
468 GPI04689 P - - - MH Vopen7 —/WKPCFG —/WKPCFG J26
DSPID
A1 PCSD1 peripheral chip O
select
A2 - - -
G GP10468 GPIO 110
469 ETPUC28_PCSDO_ - - - MH Vopen? —/WKPCFG —/WKPCFG K22
GPI0469% DSPI D
A1 PCSDO peripheral chip /10
select
A2 - - -
G GP10469 GPIO 1/10
ETPUC29_SCKD
470 GPI0470® P - - - MH VopeH? —/WKPCFG —/WKPCFG K23
A1 SCKD DSPI D clock 110
A2 - - -
G GP10470 GPIO 110
ETPUC30_SOUTD
471 GPIOA71® P - - - MH Vopen7 —/WKPCFG —/WKPCFG K24
A1 SOUTD DSPI D data o
output
A2 - - -
G GP10471 GPIO 1/10
ETPUC31_SIND
472 GPI0472©® P - - - MH VopeH? —/WKPCFG —/WKPCFG K25
A1 SIND DSPI D data input |
A2 - - -
G GP10472 GPIO 110
4
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Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
eMIOS

179 EM'O(::’SRELZUAO— P EMIOSO eMIOS channel e} MH VooeHa —WKPCFG | —/WKPCFG AC13
A1 ETPUAO eTPU A channel O
A2 - - -
G GPIO179 GPIO 10

180 B i P EMIOS1 eMIOS channel 1o MH Voosns | —MWKPCFG | —WKPCFG | AB13
A1 ETPUA1 eTPU A channel o
A2 - - -
G GPI0180 GPIO e}

181 B TS P EMIOS2 eMIOS channel 1o MH Vooena | ~WKPCFG | —WKPCFG | AD13
A1 ETPUA2 eTPU A channel O
A2 - - -
G GPIO181 GPIO 10

182 EM'Oggl—gISZUA?’— P EMIOS3 eMIOS channel 10 MH VooeHa —WKPCFG | —/WKPCFG AE13
A1 ETPUA3 eTPU A channel O
A2 - - -
G GPIO182 GPIO 10

183 B P EMIOS4 eMIOS channel 1o MH Voosns | —WKPCFG | —/WKPCFG | AF13
A1 ETPUA4 eTPU A channel o
A2 - - -
G GPI0183 GPIO e}

184 EM'O§P5|—C')E1T8ZUA5— P EMIOS5 eMIOS channel 10 MH VooeHa —WKPCFG | —/WKPCFG AF14
A1 ETPUAS5 eTPU A channel O
A2 - - -
G GPIO184 GPIO 10

185 EM'O§SR'§1T8P5UA6— P EMIOS6 eMIOS channel e} MH VooeHa —WKPCFG | —/WKPCFG AE14
A1 ETPUA6 eTPU A channel o
A2 - - -
G GPIO185 GPIO 10

186 EM'Oggﬁ';TB'ZUM— P EMIOS7 eMIOS channel 10 MH VooeHa —WKPCFG | —/WKPCFG AD14
A1 ETPUA7 eTPU A channel o
A2 - - -
G GPIO186 GPIO e}
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
187 EMIOSS. Sl A8 P EMIOSS eMIOS channel 1o MH Vopena | —WKPCFG | —WKPCFG | Ac14
A1 ETPUAS8 eTPU A channel o
A2 - - -
G GPI0187 GPIO /0
188 EM'Oggl—;TSF;UAg— P EMIOS9 eMIOS channel /0 MH Vooeha —IWKPCFG | —/WKPCFG AF15
A1 ETPUA9 eTPU A channel (o]
A2 - - -
G GPIO188 GPIO /0
189 R P EMIOS10 eMIOS channel 1o MH Vopewa | -/WKPCFG | —/WKPCFG | AE15
A1 SCKD DSPI D clock o
A2 - - -
G GPIO189 GPIO 10
190 B o= P EMIOS11 eMIOS channel o MH Vopena | ~WKPCFG | —/WKPCFG | AB14
A1 SIND DSPI D data input |
A2 - - -
G GPI0190 GPIO /0
191 EMIOS12 SOUTC EMIOS12 eMIOS channel o) MH VooeHa —IWKPCFG | —/WKPCFG AD15
GPIO191
Al SOuUTC DSPI C data o
output
A2 - - -
G GPI0191 GPIO /0
102 Bl SO TD- P EMIOS13 eMIOS channel 0 MH Vopena | —/WKPCFG | —WKPCFG | AC15
A SOUTD DSPI D data o
output
A2 - - -
G GPI0192 GPIO /0
193 EM'gﬁrngQo— P EMIOS14 eMIOS channel o) MH Vooeha —IWKPCFG | —/WKPCFG AF17
A1 IRQO External interrupt |
request
A2 CNTXD FlexCAN D 0
ransmit
G GPI0193 GPIO /0
194 EM'gﬁrngm— P EMIOS15 eMIOS channel o] MH Vooeha —IWKPCFG | —/WKPCFG AE16
A1 IRQ1 External interrupt |
request
A2 CNRXD FlexCAN D |
receive
G GPI0194 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
195 | EMIOSIOEIPUB0_ P EMIOS16 eMIOS channel o MH Vopena | ~/WKPCFG | —WKPCFG | AD16
A1 ETPUBO eTPU B channel o
A2 FR_DBGI[3] FlexRay debug O
G GPIO195 GPIO 6]
196 EMIO%:J@E;EUBL P EMIOS17 eMIOS channel 6] MH Vooera —/WKPCFG | —/WKPCFG AB15
A1 ETPUB1 eTPU B channel O
A2 FR_DBGI[2] FlexRay debug (6]
G GPIO196 GPIO o)
197 | EMIOSIS ETPUB2 P EMIOS18 eMIOS channel 1o MH Vopena | —/WKPCFG | —WKPCFG | AD17
A1 ETPUB2 eTPU B channel o)
A2 FR_DBG[1] FlexRay debug o)
G GPIO197 GPIO o)
198 | EMIOSIDEIPUBS. P EMIOS19 eMIOS channel o MH Vopena | ~WKPCFG | —/WKPCFG | AB16
A1 ETPUB3 eTPU B channel o
A2 FR_DBGIO0] FlexRay debug O
G GPIO198 GPIO 6]
199 EM'ng,%EggUB“— P EMIOS20 eMIOS channel 6] MH Vooera —/WKPCFG | —/WKPCFG AF16
A1 ETPUB4 eTPU B channel O
A2 - - -
G GPIO199 GPIO o)
200 | EMIOSZ1ETPUBS. P EMIOS21 eMIOS channel 1o MH Vopewa | ~/WKPCFG | —/WKPCFG | AE17
A1 ETPUB5 eTPU B channel o)
A2 - - -
G GPI0200 GPIO /0
201 | EMIOSZZ ETRUBS. P EMIOS22 eMIOS channel o MH Vopena | ~WKPCFG | —WKPCFG | AC16
A1 ETPUB6 eTPU B channel O
A2 - - -
G GPI0201 GPIO o)
202 EM'OgﬁaEzggum— P EMIOS23 eMIOS channel 6] MH Vooera —/WKPCFG | —/WKPCFG AA16
A1 ETPUB7 eTPU B channel O
A2 - - -
G GPI0202 GPIO o)
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
203 B 20— P EMIOS24 eMIOS channel o MH Vopena | —WKPCFG | —WKPCFG | AC17
Al PCSBO DSPI B peripheral 1o
chip select
A2 - - -
G GP10203 GPIO 10
204 BT st P EMIOS25 eMIOS channel o MH Vooena | ~MKPCFG | —WKPCFG |  AF18
A1 PCSB1 DSPI B peripheral o
chip select
A2 - - -
G GP10204 GPIO e}
432 EM'Ong%:’?’CZSBZ— P EMIOS26 eMIOS channel 10 MH VooeHa —WKPCFG | —/WKPCFG AE18
A1 PCSB2 DSPI B peripheral o
chip select
A2 - - -
G GPI10432 GPIO /0
433 B e oo P EMIOS27 eMIOS channel o MH Vopena | ~WKPCFG | —WKPCFG | AD18
Al PCSB3 DSPI B peripheral o
chip select
A2 - - -
G GPI0433 GPIO 10
434 Bl OO P EMIOS28 eMIOS channel o MH Vopena | —/WKPCFG | —WKPCFG | Ac18
DSPIC
A1 PCSCO peripheral chip 110
select
A2 - - -
G GPI0434 GPIO 10
435 EM|0§§%§305SC1_ P EMIOS29 eMIOS channel /0 MH Vooena —IWKPCFG | —/WKPCFG AB17
DSPIC
A1 PCSC1 peripheral chip O
select
A2 - - -
G GPI0435 GPIO 10
aze | EMIOSI0PCSC2 P EMIOS30 eMIOS channel o MH | Vs | —WKPCFG | —WKPCFG | AF19
DSPIC
A1 PCSC2 peripheral chip O
select
A2 - - -
G GPI0436 GPIO 10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
437 MO s - P EMIOS31 eMIOS channel o MH Vopena | ~WKPCFG | —/WKPCFG | AA17
DSPIC
A1 PCSC5 peripheral chip O
select
A2 - - -
G GPI0437 GPIO IIo
eQADC
- ANAO p ANAQ(10 eQADi?] F’?uf“a'og I %'i’;‘;‘ Vooa at ANAO ANAO A4
- ANA1 p ANA1(10) eQADi?] F?U f”a'og I /’(‘j'i’v‘;ﬁ' Vooa a1 ANA1 ANA1 B5
- ANA2 P ANA2(10) eQADi(; rﬁl ?”3'09 I P&%’V‘\‘,ﬁ' Vooa a1 ANA2 ANA2 c5
- ANA3 P ANA3(10) eQADﬁ gu?“a'og [ Ac‘j'i’v‘;ﬁ' Vooa a1 ANA3 ANA3 D6
- ANA4 P ANA4(0 | SQADC guf“abg | AEIUP | Vo ANA4 ANA4 A5
- ANAS P ANAS(0 | SQADC Ffuf“abg | AEIUP | Voo ANAS5 ANA5 B6
- ANAG P ANAG(O) eQADi?] F’?uf“a'og [ %%’x‘;' Vopa At ANA6 ANAG c6
- ANA7 P ANA7(10) eQADi?] F?U f”a'og [ P(‘j'ilvljﬁ' Vopa_at ANA7 ANA7 c7
- ANA8 P ANA8 eQADi(; rﬁl ?”3'09 [ AE Vooa at ANA8 ANA8 D7
- ANA9 P ANA9 eQADﬁ gu?“a'og [ AE Vooa a1 ANA9 ANA9 AG
- ANA10 P ANA10 SQADC guf“abg | AE | Voosa ANA10 ANA10 B7
- ANA11 P ANAT1 eQADC Ffuf“abg | AE | Vooaa ANAT1 ANA11 A7
- ANA12 P ANA12 eQADi?] F’)“uf“a'og [ AE Vooa at ANA12 ANA12 D8
- ANA13 P ANA13 eQADi?] F’?uf“a'og [ AE Vooa at ANA13 ANA13 cs
- ANA14 P ANA14 eQADi(; rﬁl ?”3'09 [ AE Vooa a1 ANA14 ANA14 B8
- ANA15 P ANA15 eQADﬁ Su?“a'og [ AE Vooa a1 ANA15 ANA15 A8
- ANA16 P ANA16 eQADT gu?“a'og | AE | Voosa ANA16 ANA16 D9
- ANA17 P ANA17 SQADC Ffuf“abg | AE | Voosa ANA17 ANA17 co
- ANA18 P ANA18 eQADi?] F’)“uf“a'og [ AE Vooa at ANA18 ANA18 D10
- ANA19 P ANA19 eQADi?] F’?uf“a'og [ AE Vooa a1 ANA19 ANA19 c10
- ANA20 P ANA20 eQADi(; rﬁl ?”3'09 [ AE Vooa a1 ANA20 ANA20 D11
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Table 5-1.

Signal Properties and Muxing Summary (Continued)

PC5674F

GPIO/

PCR
(1)

Signal Name®

PIAIG®)

Function®

Function
Summary

Direction

Pad
Type®

Voltage
6)

State during
RESET(")

State after
RESET®

Package
Location

516

ANA21

ANA21

eQADC A analog
input

AE

Voba_at

ANA21

ANA21

c1

ANA22

ANA22

eQADC A analog
input

AE

Vopa_a1

ANA22

ANA22

C12

ANA23

ANA23

eQADC A analog
input

AE

Voba_at

ANA23

ANA23

D12

AN24

AN24

eQADC Aand B
shared analog
input

AE

Voba_ao

AN24

AN24

B12

AN25

AN25

eQADC A and B
shared analog
input

AE

Voba_ao

AN25

AN25

C13

AN26

AN26

eQADC A and B
shared analog
input

AE

Voba_ao

AN26

AN26

D13

AN27

AN27

eQADC Aand B
shared analog
input

AE

Voba_ao

AN27

AN27

B13

AN28

AN28

eQADC A and B
shared analog
input

AE

Voba_ao

AN28

AN28

A13

AN29

AN29

eQADC A and B
shared analog
input

AE

Vbba_ao

AN29

AN29

A4

AN30

AN30

eQADC Aand B
shared analog
input

AE

Voba st

AN30

AN30

B14

AN31

AN31

eQADC A and B
shared analog
input

AE

Voba st

AN31

AN31

C14

AN32

AN32

eQADC A and B
shared analog
input

AE

Vooa st

AN32

AN32

B15

AN33

AN33

eQADC Aand B
shared analog
input

AE

Voba_o

AN33

AN33

D14

AN34

AN34

eQADC A and B
shared analog
input

AE

Voba_Bo

AN34

AN34

C15

AN35

AN35

eQADC Aand B
shared analog
input

AE

Voba_so

AN35

AN35

D15

AN36

AN36

eQADC Aand B
shared analog
input

AE

Voba st

AN36

AN36

A15

AN37

AN37

eQADC A and B
shared analog
input

AE

Voba_so

AN37

AN37

c17

AN38

AN38

eQADC Aand B
shared analog
input

AE

VDDA780

AN38

AN38

D16

AN39

AN39

eQADC A and B
shared analog
input

AE

Voba_so

AN39

AN39

C16

ANBO

ANBO

eQADC B analog
input

AE/up-
down

Voba_so

ANBO

ANBO

C18
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
- ANB1 P ANB1 €QADC B analog | ABMp- 1y, ANB1 ANB1 D17
input down s
- ANB2 P ANB2 €QADC B analog | ABIup- |y, ANB2 ANB2 D18
input down =
- ANB3 P ANB3 €QADC B analog | ABIUD- |y o ANB3 ANB3 D19
input down !
- ANB4 P ANB4 €QADC B analog [ ABIUp- |y o ANB4 ANB4 B19
input down !
- ANB5 P ANB5 €QADC B analog [ ABp- |y, ANB5 ANB5 A20
input down s
- ANB6 P ANB6 €QADC B analog | ABup- 1y, ANB6 ANB6 c20
input down =
- ANB7 P ANB7 €QADC B analog | ABMp- 1y, ANB7 ANB7 c19
input down s
- ANBS P ANBS eQADi?mBUf“a'°9 | AE | Voosso ANBS ANBS B20
- ANB9 P ANB9 eQADﬁfuf“abg | AE | Vooaso ANBY ANB9 A21
- ANB10 P ANB10 eQADi%Euf“a'og [ AE Vooa g0 ANB10 ANB10 B21
- ANB11 P ANB11 eQADi(r:]Euf”a'og [ AE Vooa g0 ANB11 ANB11 c21
- ANB12 P ANB12 eQADi(;EUf”a'Og [ AE Vooa g0 ANB12 ANB12 A22
- ANB13 P ANB13 eQADﬁpBu?“a'og [ AE Voo 8o ANB13 ANB13 B22
- ANB14 P ANB14 eQADi?mBUf“a'°9 | AE | Voosso ANB14 ANB14 D20
- ANB15 P ANB15 eQADﬁfuf“abg | AE | Vooaso ANB15 ANB15 c22
- ANB16 P ANB16 eQADi%Euf“a'og [ AE Vooa g0 ANB16 ANB16 D21
- ANB17 P ANB17 eQADi%Euf“a'og [ AE Vooa g0 ANB17 ANB17 D22
- ANB18 P ANB18 eQADi(;EUf”a'Og [ AE Vooa g0 ANB18 ANB18 A23
- ANB19 P ANB19 eQADﬁEU?“a'Og [ AE Voo 8o ANB19 ANB19 B23
- ANB20 P ANB20 eQADﬁpBu?“a'og | AE | Voosso ANB20 ANB20 c23
- ANB21 P ANB21 eQADﬁfuf“abg | AE | Vooaso ANB21 ANB21 A24
- ANB22 P ANB22 eQADﬁfuf“a'og [ AE Vooa g0 ANB22 ANB22 B24
- ANB23 P ANB23 eQADi%Euf“a'og [ AE Vooa g0 ANB23 ANB23 E20
- VRH_A P VRH_A ADC A Voltage | VDDIN |y, VRH_A VRH_A A12
reference high T L
- VRL_A p VRL_A ADC A Voltage I VSSIN VL A VRL_A VRL_A A1
reference low T _
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
- VRH_B P VRH_B ADC B Voltage | VDDIN |y, VRH_B VRH_B A19
reference high T s
- VRL B P VRL_B ADC B Voltage | VESIN 1y VRL_B VRL_B A18
reference low T —
- REFBYPCB P REFBYPCB | ADCB Reference | AE | Vpoas | REFBYPCB | REFBYPCB B18
ypass capacitor .
- REFBYPCA P REFBYPCA /?)DC A Reference [ AE Vopa a1 | REFBYPCA | REFBYPCA B11
ypass capacitor ¥
- VDDA_A0 P VDDA_A Internal logic [ VDDE | Voo ao VDDA_A0 VDDA_A0 A9
supply input =
- VDDA A1 P VDDA A Internal logic | VDDE | Vppaai | VDDA AT VDDA_A1 B9
supply input 8
- REFBYPCA1 P REFBYPCA1 | ADCAReference | AE | Vpoaar | REFBYPCA1 | REFBYPCA A10
bypass capacitor S 1
- VSSA_A1 P VSSA_A Ground [ VSSE | Vssar VSSA_A1 VSSA_A1 B10
- VDDA_BO P VDDA_B Internal logic [ VDDE | Vpoa 8o VDDA_BO VDDA_BO A16
supply input s
- VDDA _B1 P VDDA _B Internal logic | VDDE | Vppas: | VDDA Bf VDDA_B1 B16
supply input S
- VSSA_BO P VSSA_B Ground [ VSSE | Vssa so VSSA_BO VSSA_BO B17
- REFBYPCB1 P REFBYPCB1 /?)DC B Reference [ AE Vops g0 | REFBYPCB1 | REFBYPCB A17
ypass capacitor | 1
FlexRay
—1Up —/Up
FlexRay A (—/— for
248 FR_A_TX_GPIO248 P FR_A_TX st ¢ FS Vopez | (c=forRev.t | o to e AD4
of the device) )
device)
A1 - - -
A2 - - -
G GPI0248 GPIO e}
FlexRay A —/Up (_//UfF:)r
249 | FR_A_RX_GPIO249 P FR_A_RX oy [ FS Vopez | (s=forRev.t | o 0o e AE3
of the device) devi
evice)
A1 - - -
A2 - - _
G GPI0249 GPIO 1o
—1Up —/Up
FR_A_TX_EN_ FR_A_TX FlexRay A (~/— for
250 GPI0250 P “EN transfer enable 0 FS Vooez | (—forRevt | o4 ot the AF3
of the device) h
device)
A1 - - -
A2 - - -
G GPIO250 GPIO 1o
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
—1Up —/Up
FlexRay B (/- for
251 FR_B_TX_GPIO251 P FR_B_TX tanctar 0 FS Vopez | (c=forRev.t | o bt e ADS
of the device) devi
evice)
A1 - - -
A2 - - -
G GP10251 GPIO /0
—1Up —/Up
FlexRay B (/- for
252 FR_B_RX_GPIO252 P FR_B_RX ey [ FS Vopez | (c=forRev.t | o 0o e AE4
of the device) devi
evice)
A1 - - -
A2 - - -
G GP10252 GPIO /0
—1Up —/Up
FR_B_TX_EN_ FR_ B TX_E FlexRay B (~/~ for
253 GPIO253 P N transfer enable © FS Vooez | (i=forRevt | ol % ofthe AF4
of the device) devi
evice)
A1 - - -
A2 - - -
G GPI0253 GPIO /10
FlexCAN
CNTXA_TXDA FlexCAN A
83 GPIO83 P CNTXA tr;(nsmit o MH VbbeHs —/Up -/Up AE19
A1 TXDA eSCI A transmit (e}
A2 - - -
G GPI083 GPIO 110
CNRXA_RXDA FlexCAN A
84 GPioga P CNRXA recalve I MH VppEHs —/Up —/Up AD19
A1 RXDA eSCI A receive |
A2 - - -
G GPIO84 GPIO /0
CNTXB_PCSC3 FlexCAN B
85 cPIoss P CNTXB tramsmit (e} MH VooeHs —/Up —/Up AC19
DSPIC
A1 PCSC3 peripheral chip O
select
A2 - - -
G GPIO85 GPIO /0
CNRXB_PCSC4 FlexCAN B
86 GPIo8E P CNRXB rcaive I MH VooeHa —/Up —/Up AA19
DSPIC
A1 PCSC4 peripheral chip O
select
A2 - - -
G GPIO86 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
CNTXC_PCSD3_ FlexCAN C
87 GPIO87 P CNTXC transmit (e} MH VopeH4 —/Up —/Up AF20
DSPID
A1 PCSD3 peripheral chip O
select
A2 - - -
G GPI087 GPIO 110
CNRXC_PCSD4_ FlexCAN C
88 GPIO8s P CNRXC receive | MH VopeH4 —/Up —/Up AE20
DSPID
A1 PCSD4 peripheral chip O
select
A2 - - -
G GPI088 GPIO 110
246 CNTXD_GPIO246 P CNTXD Flter;f?n’:litD O MH VopeH4 —/Up —/Up AD20
A1 - - -
A2 - - -
G GP10246 GPIO 110
247 CNRXD_GPI0247 P CNRXD Fl?:;ﬁ/’: D | MH VbpeH4 —/Up —/Up AC20
A1 - - -
A2 - - -
G GP10247 GPIO 110
eSCl
89 TXDA_GPIO89 P TXDA eSCI A transmit o MH VbpeH1 —-/Up —-/Up K2
A1 - - -
A2 - - -
G GPIO89 GPIO 110
90 RXDA_GPIO90 RXDA eSCl A receive | MH VppEH1 —/Up —/Up K3
A1 - - -
A2 - - -
G GPI090 GPIO |
TXDB_PCSD1 .
91 GPIO91 P TXDB eSCI B transmit (e} MH VbpEH1 —/Up —/Up K1
DSPID
A1 PCSD1 peripheral chip (0]
select
A2 - - -
G GPI091 GPIO 110
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® © RESET(") RESET® 516
RXDB_PCSD5 .
92 GPIO92 P RXDB eSCI B receive | MH VbpEH1 —/Up —/Up L5
DSPID
A1 PCSD5 peripheral chip O
select
A2 - - -
G GPI092 GPIO 110
TXDC_ETRIGO .
244 GPIO244 P TXDC eSClI C transmit o MH VopeH4 —/Up —/Up AF23
A1 ETRIGO QADC trigger |
input
A2 - - -
G GP10244 GPIO 110
245 RXDC_GPI0245 RXDC eSClI C receive | MH VooeHs —/Up —/Up AD22
A1 - - -
A2 - - -
G GP10245 GPIO 110
DSPI
SCKA_PCSC1
93 GPI093 P SCKA DSPI A clock 110 MH VopeHs —/Up —/Up AB8
DSPIC
A1 PCSC1 peripheral chip (@]
select
A2 - - -
G GPIO93 GPIO 110
SINA_PCSC2 .
94 GPIO%4 P SINA DSPI A data input | MH VopeHs —/Up —/Up AE7
DSPIC
A1 PCSC2 peripheral chip (@]
select
A2 - - -
G GPI09%4 GPIO 110
DSPI A data
95 SOUTA_PCSC5_ P SOUTA output (e} MH VppeHs —/Up —/Up AC7
GPIO95
DSPIC
A1 PCSC5 peripheral chip (0]
select
A2 - - -
G GPIO95 GPIO 110
PCSA0_PCSD2_ DSPI A peripheral B B
96 GPI09% P PCSA0 chip select 110 MH VpopeHs /Up /Up AD6
DSPID
A1 PCSD2 peripheral chip (0]
select
A2 - - -
G GPIO9%6 GPIO 110
82
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
97 PCSA1_GPI097 P PCSAT DSF;'hiAp peripheral o MH Vooers _lUp _IUp AC6
A1 - - -
A2 - - _
G GPIO97 GPIO 7o)
98 PCSA2_GPIO98 P PCSA2 Dsz'hf;) ";:Z’C‘fra' o MH Vooens -IUp -/IUp AF6
A1 - - -
A2 - - -
G GPIO98 GPIO 1o
99 PCSA3_GPI099 P PCSA3 DS'ZL’i\p perlpheral o MH Vooers ~IUp ~1Up AD7
A1 - - -
A2 - - -
G GPI099 GPIO IIo
100 PCSA4_GPIO100 P PCSA4 DSF;'hf;) ps;:ggfra' o MH Vopens -IUp -IUp AE5
A1 - - -
A2 - - -
G GPIO100 GPIO 7o)
101 Pcsé‘gl—gm'm— P PCSA5 Dsz'hf;) ";:Z’C‘fra' o MH Vopens -1Up ~IUp AA8
Al ETRIG1 eQA%(;L‘l;igger |
A2 - - -
G GPIO101 GPIO IIo
102 SCKB_GPIO102 SCKB DSPI B clock 7o) MH VobeHs ~/Up —/Up AC8
A1 - - -
A2 - - -
G GPIO102 GPIO IIo
103 SINB_GPIO103 SINB DSPI B data input [ MH VobeHs —/Up —/Up AB9
A1 - - _
A2 - - -
G GPIO103 GPIO IIo
104 SOUTB_GPIO104 P SouTB Dsglzglﬁa‘a o MH Vopens -IUp -IUp AA10
A1 - - _
A2 - - _
G GPIO104 GPIO 7o)
83
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
PCSBO_PCSD2_ DSPI B peripheral
105 GPIO105 P PCSBO chip select 110 MH VbpeHs —/Up —/Up AF8
DSPID
A1 PCSD2 peripheral chip O
select
A2 - - -
G GPIO105 GPIO 1/10
PCSB1_PCSDO_ DSPI B peripheral
106 GPIO106 P PCSB1 chip select O MH VopeHs —/Up —/Up AES8
DSPID
A1 PCSDO peripheral chip /0
select
A2 - - -
G GPI0106 GPIO 1/10
PCSB2_SOUTC_ DSPI B peripheral
107 GPIO107 P PCSB2 chip select O MH VopeHs —/Up —/Up AD8
Al SOUTC DSPI C data o
output
A2 - - -
G GPIO107 GPIO 1/10
PCSB3_SINC_ DSPI B peripheral
108 GPIO108 P PCSB3 chip select (e} MH VboeHs —-/Up —-/Up AC9
A1 SINC DSPI C data input |
A2 - - -
G GPI0108 GPIO 1/10
PCSB4_SCKC_ DSPI B peripheral
109 GPIO109 P PCSB4 chip select O MH VopeHs —/Up —/Up AF7
A1 SCKC DSPI C clock 110
A2 - - -
G GPI0109 GPIO 110
DSPI B peripheral _ _
110 PCSB5_PCSCO_ P PCSB5 chip select o MH VbpeHs /Up /Up AE6
GPIO110
DSPIC
A1 PCSCO peripheral chip 110
select
A2 - - -
G GPIO110 GPIO 110
SCKC_SCK_C_ MH+ _ _
235 LVDSP_GPI0235 P SCKC DSPI C clock 110 LVDS VopeH4 /Up /Up AD21
LVDS+
A1 SCK_C_ downstream o
LVDSP signal positive
output clock
A2 - - -
G GP10235 GPIO 1/10
84
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Table 5-1. Signal Properties and Muxing Summary (Continued)

Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
SINC_SCK_C_ . MH+
236 LVDSM_GPI0236 P SINC DSPI C data input | LVDS VopeH4 —/Up —/Up AE22
LVDS-
A1 SCK_C_ downstream o
LvDSM signal negative
output clock
A2 - - -
G GP10236 GPIO /0
SOUTC_SOUT_C_ DSPI C data MH+ B B
287 LVDSP_GPI0237 P soutc output 0 LvDs | Vooews /Up /Up AF21
LVDS+
A1 SOUT_C_ downstream o
LVDSP signal positive
output data
A2 - - -
G GP10237 GPIO lfe}
DSPIC
PCSC0_SOUT_C_ . . MH+ B B
238 LVDSM_GPI0238 P PCSCO pe”ps':j;?:lt chip lfe} LVDS VDDEH4 /Up /Up AE21
LVDS-
A1 SOUT_C_ downstream o
LvDSM signal negative
output data
A2 - - -
G GP10238 GPIO /0
DSPIC
239 PCSC1_GPIO239 P PCSCA1 peripheral chip (0] MH VopeH4 —/Up —/Up AC22
select
A1 - — _
A2 - - -
G GP10239 GPIO 1/10
DSPIC
240 PCSC2 GPI0240 P PCSC2 peripheral chip O MH VbpeHs —/Up —/Up AE23
— select
A1 - - _
A2 - - -
G GP10240 GPIO /0
DSPIC
241 PCSC3_GP10241 P PCSC3 peripheral chip o MH VbpeHs —/Up —/Up AD23
select
A1 - - -
A2 - - -
G GP10241 GPIO /0
DSPIC
242 PCSC4_GPIl0242 P PCSC4 peripheral chip (0] MH VopeHs —/Up —/Up AF24
select
A1 - - -
A2 - - -
G GP10242 GPIO 1/10
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Table 5-1. Signal Properties and Muxing Summary (Continued)

Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® © RESET(") RESET® 516
DSPIC
243 PCSC5_GPI0243 P PCSC5 peripheral chip (e} MH VooEHs —-/Up —-/Up AE24
select
A1 - - -
A2 - - -
G GP10243 GPIO 1/10
EB
256 D_CS0_GPIO256 P D_CS0 EBI chip select 0 (e} F Vbpeg —-/Up —-/Up AD9
A1 - - -
A2 - - -
G GP10256 GPIO 110
257 BR??? 12 __gﬁia(\)[g? P D_Cs2 EBI chip select 2 (0] F Vbpes —/Up —/Up U1
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT31 Address and data
in mux mode.
A2 - - -
G GP10257 GPIO 110
258 D—CGSsl—ODz—SBEA— P D_CS3 EBI chip select 3 (e} F Vooes —/Up —/Up T6
mo | e | e |
A2 - - -
G GP10258 GPIO 110
259 P D_ADD12 EBI address bus 110 F Vooes —-/Up —/Up R1
D_ADD12_GPIO259 A1 ~ ~ _
A2 - - -
G GP10259 GPIO 110
260 D_ADD13_GPIO260 P D_ADD13 EBI address bus 110 F Vboes —-/Up —-/Up R2
A1 - - -
A2 - - -
G GP10260 GPIO 110
261 D_ADD14_GPIO261 P D_ADD14 EBI address bus 110 F Vboes —-/Up —-/Up R3
A1 - - -
A2 - - -
G GP10261 GPIO 110
262 D_ADD15_GPI0262 P D_ADD15 EBI address bus 110 F Vboes —-/Up —-/Up R4
A1 - - -
A2 - - -
G GP10262 GPIO 110
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
D_ADD16_D_ADD_
263 DAT16_GPiO263 P D_ADD16 EBI address bus I/0 F Vbpes —/Up —/Up R5
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT16 Address and data
in mux mode.
A2 - - -
G GP10263 GPIO /0
D_ADD17_D_ADD_ _ _
264 DAT17_GPIO264 P D_ADD17 EBI address bus /0 F Vbpes /Up /Up T5
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT17 Address and data
in mux mode.
A2 - - -
G GP10264 GPIO /0
D_ADD18_D_ADD_
265 DAT18_GPIO265 P D_ADD18 EBI address bus I/0 F Vooes —/Up —/Up T2
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT18 Address and data
in mux mode.
A2 - - -
G GP10265 GPIO 1/10
266 D_ADD19 EBI address bus /0 F Vbpes —/Up —/Up T3
D_ADD19_D_ADD_ )
DAT19_GPl10266 EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT19 Address and data
in mux mode.
A2 - - -
G GP10266 GPIO 1/10
D_ADD20_D_ADD_
267 DAT20_GPIO267 P D_ADD20 EBI address bus /0 F Vbpes —IUp —IUp T4
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT20 Address and data
in mux mode.
A2 - - _
G GP10267 GPIO /0
D_ADD21_D_ADD_ _ _
268 DAT21_GPIO268 P D_ADD21 EBI address bus /0 F Vbbpeg /Up /Up AB11
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT21 Address and data
in mux mode.
A2 - - -
G GP10268 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
D_ADD22_D_ADD_
269 DAT22_GPIO269 P D_ADD22 EBI address bus /0 F Vbbpeg —/Up —/Up AD10
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT22 Address and data
in mux mode.
A2 - - -
G GP10269 GPIO /0
D_ADD23_D_ADD_ _ _
270 DAT23_GPIO270 P D_ADD23 EBI address bus /0 F Vbpeg /Up /Up AE10
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT23 Address and data
in mux mode.
A2 - - -
G GP10270 GPIO /0
D_ADD24_D_ADD_
271 DAT24_GPIO271 P D_ADD24 EBI address bus I/0 F Vooeg —/Up —/Up AF10
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT24 Address and data
in mux mode.
A2 - - -
G GP10271 GPIO 1/10
272 D_ADD25_D_ADD_ D_ADD25 EBI address bus 1/0 F Vbbpeg —/Up —/Up AD11
DAT25_GPI10272 EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT25 Address and data
in mux mode.
A2 - - -
G GP10272 GPIO 1/10
D_ADD26_D_ADD_
273 DAT26_GPIO273 P D_ADD26 EBI address bus /0 F Vbbpeg —/Up —/Up AE11
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT26 Address and data
in mux mode.
A2 - - -
G GP10273 GPIO /0
D_ADD27_D_ADD_ _ _
274 DAT27 GPIO274 P D_ADD27 EBI address bus /0 F Vbbpeg /Up /Up AF11
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT27 Address and data
in mux mode.
A2 - - -
G GP10274 GPIO /0
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Table 5-1. Signal Properties and Muxing Summary (Continued)

Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
D_ADD28_D_ADD_
275 DAT28_GPIO275 P D_ADD28 EBI address bus I/0 F Vbbpeg —/Up —/Up AD12
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT28 Address and data
in mux mode.
A2 - - -
G GPI10275 GPIO /0
D_ADD29_D_ADD_ _ -
276 DAT29 GPIO276 P D_ADD29 EBI address bus /0 F Vbpeg /Up /Up AB12
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT29 Address and data
in mux mode.
A2 - - -
G GP10276 GPIO /0
D_ADD30_D_ADD_
277 DAT30_GPIO277 P D_ADD30 EBI address bus I/0 F Vooeg —/Up —/Up AE12
EBI data only in
A1 D_ADD_ non-mux mode. /o
DAT30 Address and data
in mux mode.
A2 - - -
G GPI10277 GPIO 1/10
EBI data only in
D_ADD_DATO_ D_ADD_ non-mux mode.
278 GPIO278 P DATO Address and data Vo F Vooeto ~Up ~/Up P25
in mux mode.
A1 - - -
A2 - - -
G GP10278 GPIO 1/10
EBI data only in
D_ADD_DAT1_ D_ADD_ non-mux mode. _ _
219 GPI0279 P DAT1 Address and data Vo F Vooeto /Up /Up P26
in mux mode.
A1 - - -
A2 - - -
G GPI10279 GPIO 1/10
EBI data only in
D_ADD_DAT2_ D_ADD_ non-mux mode. _ _
280 GPI0280 P DAT2 Address and data Vo F Vooeto /Up /Up N24
in mux mode.
A1 - - -
A2 - - -
G GP10280 GPIO 1/10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
EBI data only in
2| P Ceioae - Pl oAt | Adiressenddat | 'O Foo| Vooro | P Hup | Nz
in mux mode.
A1 - - -
A2 - - -
G GPI0281 GPIO 110
EBI data only in
22 | Goicom - P Poama | Adiressenddat | 'O Foo| Vooro | U Hup | Nz
in mux mode.
A1 - - -
A2 - - -
G GP10282 GPIO 110
EBI data only in
2 | P Coion P oAt | Adiressenddat | 'O Foo| Vooro | U M| wes
in mux mode.
A1 - - _
A2 - - -
G GP10283 GPIO 110
EBI data only in
o | OfORONS | o | oD | e | o | e | v | | | w2
in mux mode.
A1 - - -
A2 - - -
G GP10284 GPIO 110
EBI data only in
ol Pl oA | Adiressendga | 'O Foo| Vooro | U M| e
in mux mode.
A1 - - -
A2 - - -
G GP10285 GPIO 110
EBI data only in
26 | " Goicase Pl oAt | Addressondgan | 'O Fo| Vooro | U |
in mux mode.
A1 - - -
A2 - - -
G GP10286 GPIO 110
EBI data only in
27 | P Ceicae - P oAt | Adiressonddat | 'O Foo| Vooro | U M| w22
in mux mode.
A1 - - -
A2 - - -
G GP10287 GPIO 110
920
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Table 5-1. Signal Properties and Muxing Summary (Continued)

Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
EBI data only in
28 | “lopooms - | P | Bai0 | Adressanddma | U0 | F | Vooro | P 1up L26
in mux mode.
A1 - - —
A2 - - -
G GP10288 GPIO 110
EBI data only in
29 | "lohooss ~ | P | bami | Adressanddma | U0 | F | Vooro | WP 1up L25
in mux mode.
A1 - - -
A2 - - -
G GP10289 GPIO 110
EBI data only in
20 | *lohas0 ~ | P | Bamiz | Adressanddma | U0 | F | Vooro | P 1up L2¢
in mux mode.
A1 - - -
A2 - - -
G GP10290 GPIO 110
EBI data only in
| PSR | e | | et | v | Veeo | me | owp | i
in mux mode.
A1 - - -
A2 - - -
G GPI0291 GPIO 110
EBI data only in
mp | DADDLHICEO | p | OARR. | et | v || Veeo | We | wp |2
in mux mode.
A1 - - -
A2 - - -
G GP10292 GPIO 110
EBI data only in
ma | DADDONIGRO | p | OARR. | et | o | F | Veewo | e | o | s
in mux mode.
A1 - - -
A2 - - -
G GP10293 GPIO 110
294 D_RD_WR_GPI0294 P D_RD_WR EBI read/write (e} F Vbpe1o —/Up —/Up R26
A1 - - -
A2 - - -
G GP1029%4 GPIO 110
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location

PCR Function Pad Voltage State during State after

™ Signal Name® P/AIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516

295 D_WEO_GPI0295 P D_WEO EBI write enable o F Vooes —Up —/IUp N1
A1 - - -
A2 - - -
G GP10295 GPIO 10

296 D_WE1_GPI0296 D_WE1 EBI write enable o F Vooes —/Up —/IUp P5
A1 - - -
A2 - - -
G GP10296 GPIO 10

297 D_OE_GPI0297 D_OE EBI output enable o F VooEto —IUp —/Up P23
A1 - - -
A2 - - -
G GP10297 GPIO 10

298 D_TS_GPI0298 D_TS EBI transfer start o F Vooes —IUp —/Up AE9
A1 - - -
A2 - - -
G GP10298 GPIO 10

299 D_ALE_GPIO299 p D_ALE I_Ea?'df“é‘r‘]r:;z o) F Vipeto —IUp —IUp P24
A1 - - -
A2 - - -
G GPI0299 GPIO 110

300 D_TA_GPIO300 P D_TA aEcE'ngiTeSJZL Vo F Vooes -lUp -lUp AF9
A1 - - -
A2 - - -
G GPIO300 GPIO o)

301 D_CS1_GPI0301 D_Cs1 EBI chip select o F Vooes —/IUp —/Up AB10
A1 - - -
A2 - - -
G GPI0301 GPIO e

302 D_BDIP_GPIO302 P D_BDIP EBI ;r‘:)r;:e"sasta in o F Vooes —~lUp ~lUp M2
A1 - - _
A2 - - -
G GP10302 GPIO 10

303 D_WE2_GPI0303 D_WE2 EBI write enable o F Vooes —Up —/IUp N2
A1 - - -
A2 - - -
G GPIO303 GPIO 10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ®) RESET(") RESET® 516
304 D_WE3_GPI0304 P D_WE3 EBI write enable o] F Vooes —Up —Up N3
A1 - - -
A2 - - -
G GPI0304 GPIO 10
305 D_ADD9_GPI0305 D_ADD9 EBI address bus 10 F Vooes —/Up —Up P1
A1 - - -
A2 - - -
G GPIO305 GPIO 10
306 D_ADD10_GPIO306 D_ADD10 EBI address bus 110 F Vooes —Up —Up P2
A1 - - -
A2 - - -
G GPIO306 GPIO 10
307 D_ADD11_GPIO307 D_ADD11 EBI address bus 110 F Vooes —/Up —Up P3
A1 - - -
A2 - - -
G GPI0307 GPIO 10
Reset and Clocks
- RESET P RESET EXteir:threse‘ [ MH Voot RESET/Up | RESET/Up N5
230 RSTOUT P RSTOUT EXteJSf;urfse‘ o MH Vopen1 | RSTOUT/Low RSJ&JT’ A3
[ oo | o Jsoororsn | s | 1| w0 | oo | RS 0EE ] w
A1 IRQ2 I
A2 - - -
G GPI0211 GPIO 10
212 BOOE%'?S;T'ZRQa— P BOOTCFG1 Conf%%‘:;ﬁon [ MH Vopen BOSJ\S:G/ Input/Down L3
A1 IRQ3 Exterrr;zluigﬁrrupt |
A2 - - -
G GPI0212 GPIO 10
213 WKglc,ngﬁ"éM'— P WKPCFG cﬂ%‘%ﬁgn I MH Vooewt | WKPCFG/Up Input/Up M5
A1 NMI Critical inte&rupt |
to core
A2 - - -
G GPI0213 GPIO I
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
FMPLL mode
208 PO - P PLLCFGO configuration | MH Vopeni | PLLCFG/Up Input/Up M3
input
A1 IRQ4 External interrupt |
request
A2 - - -
G GP10208 GPIO /0
Input/Up (for
FMPLL mode
PLLCFG1_IRQ5_ ) - Rev2 of the
209 &PI0709 P PLLCFG1 configuration I MH Vooen PLLCFG/Up dovice: L1
input
/Up)
A1 IRQ5 External interrupt I
request
A2 SOUTD DSPI D data o
output
G GPI0209 GPIO /10
FMPLL mode
- PLLCFG2 P PLLCFG2 configuration I MH Vooen PLLCFG/ PLLCFG/ L2
; Down Down
input
- XTAL P XTAL CWStgLf;uCti"amr o AE Vooss XTAL XTAL AC26
- EXTAL P EXTAL Crysﬁl}gif"'ator | AE Vopss EXTAL EXTAL AB26
EBI system clock CLKOUT/ CLKOUT/
229 D_CLKOUT P D_CLKOUT output O F Vbpeg Enabled Enabled AF12
EBI engineering
clock output
Note: EXTCLK
214 ENGCLK P ENGCLK (External clock o] F Vope2 ENGCLK/ ENGCLK/ AD1
) Enabled Enabled
input) selected
through SIU
register)
JTAG and Nexus
(see footnote'? about resets)
- EVTI -13 EVTI Nexus event in | F Vppe2 —/Up EVTI/Up V1
EVTO
227 (igeszl':'gt' i‘;zeustéhgi&'j" 13 EVTO Nexus event out o F Vooes ABS/Up EVTOMHI V2
rate is on or off)
219 MCKO -13 MCKO Nexus message o F Vooez OlLow Disabled('¥ U4
clock out
MDOO0_GPI0220
220 | (GPIO function on this 13 MDOO('9 Nexus message o F Vooes OlLow MDOO/Low V3
pin is only available on data out
Rev.2 of the device)
A1 - - -
A2 - - -
G GPI10220 GPIO /10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
MDO1_GPI10221
221 (GPIO function on this _13 MDO1(18) Nexus message o F v, OlLow _/Down W6
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GP10221 GPIO /0
MDO2_GPI10222
222 | (GPIO function on this 13 MDO2(5) Nexus message o F v, OlLow —/Down V4
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GP10222 GPIO /0
MDO3_GPI10223
(GPIO function on this _ (15) Nexus message _
223 | s only available on 13 MDO3 data out o] F Vooe2 OlLow /Down V5
Rev.2 of the device)
A1 - - -
A2 - - -
G GPI0223 GPIO /10
MDO4_GPIO75
75 (GPIO function on this _13 MDO4(15) Nexus message o E v OlLow —/Down WA1
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GPIO75 GPIO /0
MDO5_GPIO76
76 (GPIO function on this _13 MDO5(5) Nexus message 0 F vV, Ol/Low —/Down w2
pin is only available on data out DDE2
Rev.2 of the device)
Al - - -
A2 - - -
G GPI1076 GPIO 110
MDO6_GPIO77
77 (GPIO function on this _13 MDO6(5) Nexus message o E v OlLow —/Down W3
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GPIO77 GPIO 110
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
™ Signal Name® PIAIG®) Function® Summary Direction | Type® ©) RESET(") RESET® 516
MDO7_GPIO78
78 (GPIO function on this _13 MDO7(15) Nexus message o F v, OlLow _/Down Y1
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GPIO78 GPIO 110
MDO8_GPIO79
79 (GPIO function on this 13 MDO8('® Nexus message 0 F v O/Low —/Down W5
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GPIO79 GPIO 110
MDO9_GPIO80
(GPIO function on this _ (15) Nexus message _
80 pin is only available on 13 MDO9 data out (0] F VbpE2 O/Low /Down Y2
Rev.2 of the device)
A1 - - -
A2 - - -
G GPIO80 GPIO /10
MDO10_GPIO81
81 (GPIO function on this -13 Mpo1o's) | Nexus message o F v, OlLow —~/Down Y3
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GPIO81 GPIO /0
MDO11_GPIO82
82 (GPIO function on this _13 MDO11(15) Nexus message o F v, OlLow _/Down va
pin is only available on data out DDE2
Rev.2 of the device)
A1 - - -
A2 - - -
G GPI1082 GPIO /0
231 MDO12_GPI0231 -13 MDO12(19) Nexgzgiﬁfage o F Vooes OlLow —/Down Y5
A1 - - -
A2 - - -
G GP10231 GPIO /0
232 MDO13_GPI0232 -13 MDO13(1%) Nexgzgzﬁage o F Vooe2 OlLow —/Down AA1
A1 - - -
A2 - - -
G GPI10232 GPIO /10
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Table 5-1. Signal Properties and Muxing Summary (Continued)
Package
GPIO/ Location
PCR Function Pad Voltage State during State after
U Signal Name® P/AIG® Function® Summary Direction | Type® ® RESET(") RESET® 516
233 MDO14_GPI0233 -13 MDO14(19) Nexgzgiﬁfage o F Vooes OlLow —/Down AA2
A1 - - -
A2 - - -
G GP10233 GPIO e}
234 MDO15_GPI0234 -13 MDO15(1%) Nexgztg“;ﬁfage o F Vooez OlLow —/Down AA3
A1 - - -
A2 - - -
G GPI0234 GPIO 10
Nexus message
_ (15)
224 MSEO0 13 MSEOQ0 atart/ond out o] F Vooe2 OlLow MSEO/HI ue
Nexus message
— (15)
225 MSEO1 13 MSEO1 start/ond out o] F Vooe2 OlLow MSEO/HI us
226 RDY -13 RDY Nexus ready o F Vooe2 OlLow RDY/HI U3
output
- TCK 13 TCK JTAGi;%zttC'C’Ck | F Vooe TCK/Down | TCK/Down AB2
- DI 13 DI JTAGintgjt data | F Voo TDI/Up TDI/Up AC2
228 TDO 13 TDO JTA%J?;:tda‘a o F Voo TDO/Up TDO/Up AB1
JTAG test mode
- ™S -13 ™S select input I F Vooe2 TMS/Up TMS/Up AB3
B JCOMP 13 JCOMP JTAG TAP | E Vooes JCOMP/Dow JCOMP/ U2
controller enable n Down
Test mode select
- TEST - TEST (not for customer | F VbpEH1 TEST/Down TEST/Down B4
use)
- VDDSYN - VDDSYN Clock synthesizer [ VDDE | Vposyn VDDSYN VDDSYN AD26
power input
- VSSSYN - VSSSYN Clock synthesizer [ VSSE | Vppsyn VSSSYN VSSSYN AA26
ground input
- VSTBY - VSTBY SRAM standby I VHV | Voo VSTBY VSTBY M4
power input
Selects regulator
mode
- REGSEL - REGSEL (Linear/Switch I AE VooReS REGSEL REGSEL w23
mode)
Regulator
controller output
- REGCTL - REGCTL o base/gate of o AE VooReG REGCTL REGCTL Y26
power transistor
- VSSFL - VSSFL Tie to Vg I VSS VooReS VSSFL VSSFL AB25
Source voltage
for on-chip VDDIN
- VDDREG - VDDREG regulators and I T VooReG VDDREG VDDREG AA25
Low voltage
detect circuits
Notes: 1. The GPIO number is the same as the corresponding pad configuration register (SIU_PCRn) number in pins that have GPIO

functionality. For pins that do not have GPIO functionality, this number is the PCR number.
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10.

1.

12.

13.

14.
15.

The primary signal name is used as the pin label on the BGA map for identification purposes. However, the primary signal
function is not available on all devices and is indicated by a dash in the following table columns: Signal Functions, P/F/G,
and /O Type.

P/A/G stands for Primary/Alternate/GPIO. This column indicates which function on a pin is Primary, Alternate 1, Alternate 2,
(Alternate n) and GPIO.

Each line in the Function column corresponds to a separate signal function on the pin. For all device 1/O pins, the primary,
alternate, or GPIO signal functions are designated in the PA field of the SIU_PCRn registers except where explicitly noted.
MH = High voltage, medium speed

F = Fast speed

FS = Fast speed with slew

AE = Analog with ESD protection circuitry (up/down = pull up and pull down circuits included in the pad)

VHV = Very high voltage

VDDE (fast I1/0) and VDDEH (slow 1/O) power supply inputs are grouped into segments. Each segment of VDDEH pins can
connect to a separate 3.3-5.0 V (+5%/—-10%) power supply input. Each segment of VDDE pins can connect to a separate
1.8-3.3 V (x10%) power supply.

The Status During Reset pin is sampled after the internal POR is negated. Prior to exiting POR, the signal has a high
impedance. The terminology used in this column is: O — output, | — input, Up — weak pull up enabled, Down — weak pulldown
enabled, Low — output driven low, High — output driven high, ABS — Auto Baud Select (during Reset or until JCOMP
assertion). A dash on the left side of the slash denotes that both the input and output buffers for the pin are off. A dash on
the right side of the slash denotes that there is no weak pull up/down enabled on the pin. The signal name to the left or right
of the slash indicates the pin is enabled.

The Function After Reset of a GPI function is general purpose input. A dash on the left side of the slash denotes that both
the input and output buffers for the pin are off. A dash on the right side of the slash denotes that there is no weak pull
up/down enabled on the pin.

This signal name includes eTPU_C functionality that this device does not have. This is for forward compatibility with devices
that have an eTPU_C.

During and just after POR negates, internal pull resistors can be enabled, resulting in as much as 4 mA of current draw. The
pull resistors are disabled when the system clock propagates through the device.

NMI does not have a PCR PA configuration; it is enabled when NMI is enabled through the SIU_IREER and SIU_IFEER
registers.

Nexus reset is different than system reset; MDO 1-11 are enabled when trace (RPM or FPM) is enabled, and MDO 12-15
when FPM trace is enabled. MSEO and MCKO are also dependent on trace (RPM or FPM) being enabled.

The Nexus pins don’t have a “primary” function as they are not configured by the SIU. The pins are selected by asserting
JCOMP and configuring the NPC. SIU values have no effect on the function of these pins once enabled.

MCKO is disabled from reset; it can be enabled from the tool (controlled by Nexus NPC_PCR register).
Do not connect pin directly to a power supply or ground.
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Table 5-2 lists the pin locations of the power and ground signals on the 416 TEPBGA package.

Table 5-2. 416-pin Power Supply Locations
VDD

‘ A2 ‘ B3 ‘ c4 ‘ D5 ‘ N4 ‘AB4 ‘ABZS‘AC3‘AC12‘ACZ4‘ AD2 ‘ADZS‘ AE1 ‘AE26‘

VDD33
‘ M1 ‘ AA4 ‘AAZS ‘

VDDE2
‘N10‘P10‘ P11 ‘R10‘ R11 ‘ T1 ‘T10‘T11 ‘ T12‘U10‘U11 ‘ U12‘ w4 ‘AC1‘ACS‘AF2‘

VDDEH1 VDDEH3 VDDEH4 VDDEH5
VDDEH6 VDDEH7

N23 | AC25 D24 | E23 | M26

v lieE] [ e [

VSS

A1 A26 B2 B25 C3 C24 | D4 D23 | K10 | K11 K12 | K13 | K14 | K15 | K16 | K17 | L10 | L1
L12 | L13 L14 L15 | L16 | L17 | M10 | M11 | M12 | M13 | M14 | M15 | M16 | M17 | N11 | N12 | N13 | N14
N15 | N16 | N17 | P12 | P13 | P14 | P15 | P16 | P17 | R12 | R13 | R14 | R15 | R16 | R17 | T13 | T14 | T15
T16 | T17 | U13 | U14 | U15 | U16 | U17 | AC4 | AC23 | AD3 | AD24 | AE2 | AE25 | AF1 | AF26
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Table 5-3 lists the pin locations of the power and ground signals on the 516 TEPBGA package.
516-pin Power Supply Locations

Table 5-3.
VDD

‘ A2 ‘ B3 ‘ c4 ‘ D5 ‘ E6 ‘ N4 ‘AB4 ‘ABZ3‘ AC3 ‘AC12‘A024‘ AD2 ‘ADZS‘ AE1 ‘AE26‘

VDD33

‘ M1 ‘ P6 ‘L21 ‘AA4‘AA11 ‘AA14‘AA23‘

VDDE2

VDDE10

‘ F16 ‘ F17 ‘ F19 ‘ F21 ‘ N21 ‘ P21 ‘AAZZ‘

‘N10‘ P10 ‘P11‘R10‘ R11 ‘ T1 ‘T1O ‘ T ‘ T12 ‘ u10 ‘ U1 ‘ u12 ‘ W4 ‘AC1 ‘ACS ‘ AF2‘

VDDES8

’FG‘ F8 ‘F10‘F11‘ N6 ‘AA5‘

VDDEH1

VDDEH6

VDDEH3

VDDEH7

‘ D24 ‘ E23 ‘ M26 ‘

VDDE9

’AA13‘ AB6 ‘ AB7 ‘AB18‘AB19‘ABZO‘ABZ1 ‘

VDDEH4

VDDEHS5

VSSs

A25| B2 |B25|B26| C3 | C24 | D4 | D23 | E5 E7 E8 E9 | E10 | E11 | E12 | E13 | E14 | E15
E16| E17 |E18 |E19| E21 | E22 | F5 | F13 | F14 | K10 | K11 | K12 | K13 | K14 | K15 | K16 | K17 | L10
L11| L12 [ L13 | L14 | L1565 | L16 | L17 | M10 | M11 | M12 | M13 | M14 | M15 | M16 | M17 | N11 | N12 | N13
N14 | N15 | N16 |[N17 | P12 | P13 | P14 | P15 | P16 | P17 | R12 | R13 | R14 | R15 | R16 | R17 | T13 | T14
T15| T16 | T17 |U13| U14 | U15 | U16 | U17 | AA6 | AA21 | AB5 | AB22 | AC4 | AC23 | AD3 | AD24 | AE2 | AE25
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6. DEFINITIONS

6.1 Life Support Applications
These products are not designed for use in life support appliances, devices or systems where malfunc-
tion of these products can reasonably be expected to result in personal injury. Teledyne e2v customers
using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Teledyne e2v for any damages resulting from such improper use or sale.

6.2 Ordering Information
Contact your local Teledyne e2v sales office or regional marketing team for ordering information.

PC5674F

Table 6-1. Part Numbering Nomenclature

Product Device Fab Revision Operating

Code!" Number | Revision of Silicon | Temperature Range | Package Identifier”” | Frequency (MHz)(")

F = ATMC 3=Rev3 ZP: 516 PBGA SnPb 2 =200 MHz
) = _hK5° o

PC) S674F K=TSMC14 | 4=Rev4 M=-55°C 10 125°C ZPY: 516 PBGA Pb-free 3 =264 MHz

Notes: 1. For availability of the different versions, contact your local Teledyne e2v sales office.
2. The letter X in the part number designates a "Prototype" product that has not been qualified by Teledyne e2v. Reliability of a

PCX part-number is not guaranteed and such part-number shall not be used in Flight Hardware. Product changes may still

occur while shipping prototypes.

7. REVISION HISTORY

This table provides revision history for this document.

Table 7-1. Revision History
Rev. No Date Substantive Change(s)
1113C 04/2019 Transfer wafer manufacturing site from ATMC (Fab = Rev F) to TSMC14 (Fab = Rev K)
1113B 11/2017 Name change from e2v to Teledyne e2v
1113A 06/2016 Initial revision
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