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Ordering Information

1 Ordering Information

1.1  Orderable Parts
Figure 1 and Table 1 describe and list the orderable part numbers for the MPC5674F.

M PC5674F F 3 MVR 3 R

Quialification status —T
Core code

Note: Not all options are

available on all Device quber
devices. Refer to th? Revision ID
Table 1. Revision of Silicon

Temperature range
Package identifier

Operating frequency (MHz)

Tape and reel status

Temperature Range Package Identifier Operating Frequency Tape and Reel Status
M =-40 °C to 125 °C VZ = 324 BGA Pb-free 2 =200 MHz R = Tape and reel
VR = 416 BGA Pb-free 3 =264 MHz (blank) = Trays

VY =516 BGA Pb-free
VV =516 BGA SnPb

Qualification Status Revision of Silicon Fab Revision ID
P = Pre qualification 3=Rev3 F=ATMC

M = Fully spec. qualified, general market flow

S = Fully spec. qualified, automotive flow

Figure 1. MPC5674F Orderable Part Number Description

Table 1. Orderable Part Numbers

Speed (MHz)! Operating Temperature?
Freescale Part Number Package Description
Nominal Max3 (fyax) Min (T,) Max (T})
SPC5673FF3MVR3 416 PBGA, no EBI, Pb-free 264 270 —40 °C 125 °C
SPC5673FF3MVY3 516 PBGA, w/EBI, Pb-free 264 270 -40 °C 125 °C
SPC5673FF3MVV2 516 PBGA, w/EBI, SnPb 264 270 -40 °C 125 °C
SPC5674FF3MVR3 416 PBGA, no EBI, Pb-free 264 270 —40 °C 125 °C
SPC5673FF3MVY2 516 PBGA, w/EBI, Pb-free 200 200 -40 °C 125 °C
SPC5674FF3MVY3 516 PBGA, wW/EBI, Pb-free 264 270 -40 °C 125 °C
SPC5674FF3MVV3 516 PBGA, w/EBI, SnPb 264 270 —40 °C 125 °C
SPC5674FF3MVZ2 324 PBGA, no EBI, Pb-free 200 200 -40 °C 125 °C

1 For the operating mode frequency of various blocks on the device, see Table 27.
2 The lowest ambient operating temperature is referenced by T ; the highest ambient operating temperature is referenced by Ty

3 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.
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Ordering In

1.2

formation

MPC567xF Family Differences

Table 2 lists the differences between the MPC567xF devices. Refer to the MPC5674F Reference Manual for a full feature list
and comparison.

Table 2. MPC567xF Family Differences

Feature MPC5674F MPC5674F MPC5673F MPC5673F
Package 416 BGA 324 BGA 416 BGA 324 BGA
516 BGA 516 BGA
Flash 4 MB 4 MB 3 MB 3 MB
SRAM 256 KB 256 KB 192 KB 192 KB
External bus Yes No Yes No
(516 BGA only) (516 BGA only)
Serial 3 2 3 2
eSCI_A Yes Yes Yes Yes
eSCl_B Yes Yes Yes Yes
eSCl_C Yes No Yes No
SPI 4 3 4 3
DSPI_A Yes No Yes No
DSPI_B Yes Yes Yes Yes
DSPI_C Yes Yes Yes Yes
DSPI_D Yes Yes Yes Yes
eMIOS 32 channel 22 channel 32 channel 22 channel
eTPU2 64 channel 47 channel 64 channel 47 channel
eTPU_A Yes (32 ch) Yes (26 ch) Yes Yes (26 ch)
eTPU_B Yes (32 ch) Yes (21 ch, no Yes Yes (21 ch, no
TCRCLK) TCRCLK)
ADC 64 channel 48 channel 64 channel 48 channel
eQADC_A Yes (24 ch) Yes (24 ch)
coADC B | ros (64 ch)* Yes (24 ch) Yes (64 ch)" Yes (24 ch)

1 There are are two pairs of 24 channels plus 16 shared channels. This gives 64 channels total: 40 per
ADC (since 16 are shared).
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2

2.1

MPC5674F Blocks

Block Diagram

Figure 2 shows a top-level block diagram of the MPC5674F device.

MPC5674F Blocks

MPC5674F

Power™

e200z7 Core

16K
I-Cache D-Cache

!

SPE2
VLE
MMU

16K

!

-
-

7

Power

3

LEGEND
ADC — Analog to digital convertor eSCl — Enhanced serial communications interface
ADCi - ADC interface eTPU2 - Enhanced time processing unit 2
AMux - Analog multiplexer FlexCAN- Controller area network
DECFIL — Decimation filter MMU - Memory management unit
DSPI — Deserial/serial peripheral interface MPU — Memory protection unit
EBI — External bus interface S/B — Stand-by
ECSM - Error correction status module SIU — System integration unit
eDMA2 - Enhanced direct memory access SPE2 - Signal processing engine 2

eMIOS - Enhanced modular I/O system

eQADC - Enhanced queued A/D converter module

— General-purpose static RAM
VLE — Variable length instruction encoding

Figure 2. Block Diagram

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.
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Pin Assignments

3.1 324-ball TEPBGA Pin Assignments

Figure 3 shows the 324-ball TEPBGA pin assignments. The same information is shown in Figure 4 through Figure 5.

REF- REF-
BYPCB1 BYPCBI
. REF-  REF- 6
BYPCA BYPCB

E E
=

F... MPC5674F 324 TEPBGA .--.F
G .-. (as viewed from top through the package) ..-. G

—

=

=

o

el

—

. VDDREG
EMIOS8 EMIOS9 EMIOS18 EMIOS22 EMIOS27 EMIOS3L ....... W

EMIOS2 EMIOS5 EMIOS14 EMIOS15 EMIOS19 EMIOS23 EMIOS26 EMIOS30 VDDSYN Y

.... EMIOS0 EMIOS3 EMIOS10 EMIOS13 EMIOS17 EMIOS21 EMIOS25 EMIOS28 EMIOS29 .....

< [

=

—<

—

AA
AB EMIOS1 EMIOS4 EMIOS7 EMIOSIL EMIOS12 EMIOSL6 EMIOS20 EMIOSZ4...... AB
5 6 7
Figure 3. MPC5674F 324-ball TEPBGA (fuII diagram)
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Pin Assignments

UM TR EIPURS ST  \PCS674F 324 TEPBGA
G ---- (as viewed from top through the package)

EMIOS2 EMIOSS Y
EMIOSO EMIOS3 EMIOS10 AA

EMIOS1 EMIOS4 EMIOS7 AB

1 2 3 4 5 6 7 8 9 10 n

Figure 4. MPC5674F 324-ball TEPBGA (1 of 2)
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Pin Assignments

13 14 15 16 17 18 19 20 21 22

MPC5674F 324 TEPBGA ====F
(as viewed from top through the package) G

Y EMIOS14 EMIOS15 EMIOS19 EMIOS23 EMIOS26 EMIOS30 ---- VDDSYN Y

A EMIOS13 EMIOS17 EMIOS21 EMIOS25 EMIOS28 EMIOS29 ----- AA
17 18 19 20 2 22

12 13 14 15 16

Figure 5. MPC5674F 324-ball TEPBGA (2 of 2)

AB EMIOS11 EMIOS12 EMIOS16 EMIOS20 EMIO
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Pin Assignments

3.2 416-ball TEPBGA Pin Assignments

Figure 6 shows the 416-ball TEPBGA pin assignments in one figure. The same information is shown in Figure 7 through
Figure 10.

B o s s, ] 5, R e s o e s e
B VDDEHl. DD .. .VDDA_Al. o . ..VDDA_Bl. o .......TCRCLKCB
comsmeruJR] w0 wwc s e st s s W | o o e s ez s nes [ e e <
D EFPUA27EI'PUA28EI'PUA29. VDD ..................vnnsm ETPUC2 ETPUC3 D

E ETPUAZ3 ETPUA24 ETPUAZS ETPUA2S VDDEHT ETPUC4 ETPUCS ETPUCE E
F ETPUAL9 ETPUAZ0 ETPUA2L ETPUAZ2 ETPUCT ETPUCS ETPUCY ETPUCLO F
MPC5674F 416-ball TEPBGA
G ETPUAIS ETPUALS ETPUALT ETPUAIB ) ETPUCLL ETPUC12 ETPUCI3 ETPUCI4 G
(as viewed from top through the package)

H ETPUALL ETPUAL? ETPUAL4 ETPUAL ETPUCS ETPUCL6 ETPUCLT ETPUCIS H
J ETPUNT ETPUAS ETPUAQ ETPUALD ETPUC19 ETPUC20ETPUC2LETPUC22 J

K ETPUA3 ETPUA4 ETPUAS ETPUAG ETPUC23 ETPUC24ETPUC25ETPUC26 K

L TCRCLKA ETPUAO ETPUAL ETPUA2

v R s

ETPUC27ETPUC28ETPUC29ETPUC30 L

ETPUC3LETPUBISETPUB14 VDDEHT M

VDDEH6 ETPUBL1 ETPUBI2ETPUB13 N

ETPUB7 ETPUB8 ETPUBY ETPUB10 P

ETPUB3 ETPUB4 ETPUB5 ETPUB6 R

TCRCLKB ETPUB0 ETPUBL ETPUB2 T

ETPUB19 ETPUB18 ETPUBL7 ETPUBI6 U

ETPUB26 ETPUB22 ETPUB21 ETPUB20 v

. ETPUB25 ETPUB24 ETPUB23 W

ETPUB29 ETPUB28 ETPUB2T

VDD  VDDEH6 AC

VDD VDDSYN AD

AF .... VDDEH3 .... EMIOSL EMIOS4 EMIOST EMIOSLL EMIOSL2 EMIOS16 EMIOS20 EMIOS24 EMIOSZB... VDDEH4 .. VDDEH5 .
1 2 3 4 5 6 7 8 9 10 u 12

13 14 15 16 17 18 19 20 2 2 2 24 25 26
Figure 6. MPC5674F 416-ball TEPBGA (full diagram)
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Pin Assignments

A REFBYP . A

B REFBYPCA B

Tn

MPC5674F 416-ball TEPBGA

(as viewed from top through the package) G
(1 of 4)

@

T

—

K K
L L
M M
N N
4 5 6 7 8 9
Figure 7. MPC5674F 416-ball TEPBGA (1 of 4)
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Pin Assignments

REFBYP-
CB1

>

B
C C
D D
E E
F F

MPC5674F 416-ball TEPBGA
G (as viewed from top through the package) G
(2 of 4)

H H
J J
K K
L L
M M

=

14 15 16 17 18 19 20 21 22 23 24 25 26
Figure 8. MPC5674F 416-ball TEPBGA (2 of 4)
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Pin Assignments

1 2 3 4 5 6 7 8 9
MPC5674F 416-ball TEPBGA
Y (as viewed from top through the package) Y
(3 of 4)
AE .... EMIOSO EMIOS3 EMIOS6 EMIOS10 AE
AF .... EMIOS1 EMIOS4 EMIOS7 EMIOS11 AF
1 2 3 4 5 6 7 8 9 10 1 12 13

Figure 9. MPC5674F 416-ball TEPBGA (3 of 4)
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18 19 20 21 22 23 24

e

ETPUB7 ETPUBS8

o)

ETPUB3 ETPUB4

—

TCRCLKB ETPUBO

c

ETPUB19 ETPUB18

v ETPUB26 ETPUB22
W ETPUB25
MPC5674F 416-ball TEPBGA
Y (as viewed from top through the package) ETPUB29 ETPUB28
(4 of 4)
AA VDD33_3 ETPUB30
AB VDD  ETPUB31

ETPUBS

ETPUB1

Pin Assignments

25 26

ETPUB9 ETPUB10 P

ETPUB6 R

ETPUB2 T

ETPUB17 ETPUB16 U

ETPUB21 ETPUB20 V

ETPUB24 ETPUB23 W

ETPUB27 Y
. AA

AC EMIOS14 EMIOS18 EMIOS22 EMIOS27 EMIOS31 .. VDDEH5 .. VDD  VDDEH6 AC

AD EMIOS15 EMIOS19 EMIOS23 EMIOS26 EMIOS30

AE EMIOS13 EMIOS17 EMIOS21 EMIOS25 EMIOS29

AF EMIOS12 EMIOS16 EMIOS20 EMIOS24 EMIOS28 ... VDDEH4 .
19 20 21 22 23

14 15 16 17 18 24

Figure 10. MPC5674F 416-ball TEPBGA (4 of 4)
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Pin Assignments

3.3 516-ball TEPBGA Pin Assignments

Figure 11 shows the 516-ball TEPBGA pin assignments in one figure. The same information is shown split into four quadrants
in Figure 12 through Figure 15.

1 2 3 4 5 5 7 8 39 5 %
e, T, R e o e e e [

B VDDEHl. DD .. .VDDA_Al. o ..vom_m. o .....-.-
c Erpummum. ) .. .... ..........ETPUCO ETPUCL C
D ETPURT EI'PUAZBEI'PUAZQ. VDD .. .......vnnsm ETPUC? ETPUCS D
E ETPUAZ3 ETPUNM ETPUAZS EI'PUA26. VDD .-.-.- ........ VDDEHT ETPUCA ETPUCS ETPUCS E

F ETPUALY ETPUAZ) ETPUAZL EI'PUA22. VDDES VDDES VDDE§ VDDES .- VDDELO VDDELD VDDE0 VDDELO TCRCLKC ETPUCT ETPUCS ETPUCY ETPUC10 F

G ETPUALL ETPUAL3 ETPUALS ETPUALT ETPUALS MPC5674F 516-ball TEPBGA ETPUCLL ETPUC12 ETPUCI3 ETPUCI4 ETPUCIS G

H ETPUAS ETPUAT ETPUAS ETPUA3 ETPUAL4 ETPUAL ) ETPUCI9 ETPUC6 ETPUCLT ETPUCI8 ETPUC20 ETPUC2L H
(as viewed from top through the package)

J ETPUAL ETPUA2 ETPUA9 ETPUA4 ETPUAL2 ETPUC22 ETPUC23 ETPUC24 ETPUC2 ETPUC2T J

ETPUC25 ETPUC28 ETPUC29 ETPUC30 ETPUC3L

K ...TCRCLKA ETPUAG ETPUALD
-]
... VDDEH7 M
VDDE10 . VDDEHB ... N
VDDE10 ETPUBI3 ....

ETPUBY ETPUB12 ETPUBI4 ETPUB1S

ETPUBL7 ETPUB3 ETPUB7 ETPUBS ETPUB10 ETPUBLL T
ETPUB23 ETPUBL ETPUB2 ETPUB4 ETPUBS ETPUB6 U

ETPUB21 ETPUB22 ETPUB16 TCRCLKB ETPUBO V
ETPUB2 ETPUB29 . ETPUB20 ETPUB19 ETPUBI8 W

ETPUB31 ETPUB26 ETPUB27 ETPUB24 Y

et
M 3 . .VDD33_4 VDDE9 VDD33 4 EMIOS23 EMIOS31 . . VDDE10 VDD33 3 EI'PUBZS.. M
. ..... EMIOSI EMIOS11 EMIOS17 EMIOSI9EMIOS29 VDDE9 VDDE9 VDDE9  VDDE9 . VDD  ETPUB3) AB
..... VDDEH3 VDDEH4 VDD  EMIOSO EMIOS8 EMIOS13 EMIOS22 EMIOS24 EMIOSZB.. VDDEH5 VDD  VDDEHE
AD ... EMIOS2 EMIOS7 EMIOS12 EMIOS16 EMIOS18 EMIOSZ7...... VDD VDDSYN AD
AE VDD . .. EMIOS3 EMIOS6 EMIOS10 EMIOS15 EMIOS21 EMIOSZG....... DD AE

EMIOS4 EMIOS5 EMIOS9 EMIOS20 EMIOS14 EMIOS25 EMIOS30.. VDDEH4 .. VDDEH5 AF

AC

12 13 14 15 16 17 18 19 20 2 2 2 24 25 26
Figure 11. MPC5674F 516-ball TEPBGA (full diagram)
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Pin Assignments

-
S}
w
~
o
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~
oo
©
S
=
o

>

@

REFBYPCA

(@]

)

m

Tn

w
(@]

G MPC5674F 516-ball TEPBGA G
(as viewed from top through the package)
(1 of 4)
H H

(]
[

K K
L L
M VDD33 1 .. VSTBY M
1 2 3 4 5 6 7 8 9 10 1 12 13
Figure 12. MPC5674F 516-ball TEPBGA (1 of 4)
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=
ESN
=
ol
=
(o2}

17 18 19 20 21

REF-
BYPCB1

VDDE10 VDDE10 VDDE10 VDDE10

MPC5674F 516-ball TEPBGA

(as viewed from top through the package)
(2 of 4)

T

—

=

T

NS N
N N
N N
N N
N N
(2] ol

L VDD33_6 L
M M
N VDDE10 N
14 15 16 17 18 19 20 21 26
Figure 13. MPC5674F 516-ball TEPBGA (2 of 4)
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Pin Assignments

e

VDDEH1 VDD33_1

o)

c

MPC5674F 516-ball TEPBGA

(as viewed from top through the package)

w (30f4) w
Y Y
AA ... VDD33_1 VDDES VDD33 4 VDDE9  AA

o [l e o R
o o [l e e o
o [ = e = 5 R
e o e e = o o
e o o o
1 2 3 9 11

EMIOSO AC

VDDEH3

12 13
Figure 14. MPC5674F 516-ball TEPBGA (3 of 4)
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18 19 20 21

el

e

—

c

MPC5674F 516-ball TEPBGA

v (as viewed from top through the package) B R
(4 of 4)

W ETPUB25 ETPUB29

Y ETPUB31 ETPUB26

AA VDD33 4 EMIOS23 EMIOS31 . VDDE10 VDD33 3

AB EMIOSI1 EMIOS17 EMIOS19 EMIOS29 VDDE9

AC EMIOS8 EMIOS13 EMIOS22 EMIOS24 EMIOS28

AD EMIOS7 EMIOS12 EMIOS16 EMIOS18 EMIOS27

AE EMIOS6 EMIOS10 EMIOS15 EMIOS21 EMIOS26

AF EMIOS5 EMIOS9 EMIOS20 EMIOS14 EMIOS25 EMIOS30

14 15 16 17 18 19 20 21 22 23
Figure 15. MPC5674F 516-ball TEPBGA (4 of 4)
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ETPUB4 ETPUB5 ETPUB6 U

ETPUB16 TCRCLKB ETPUBO V

ETPUB20 ETPUB19 ETPUB18 W

ETPUB27 ETPUB24 Y
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Pin Assignments

3.4  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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Electrical Characteristics

4 Electrical Characteristics

This section contains detailed information on power considerations, DC/AC electrical characteristics, and AC timing
specifications for the MPC5674F.

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.

4.1 Maximum Ratings

Table 3. Absolute Maximum Ratings?

Spec Characteristic Symbol Min Max Unit
1 1.2 V Core Supply Voltage Vpp -0.3 2072 \Y,
2 SRAM Standby Voltage Vstey -0.3 6.4 34 v
3 Clock Synthesizer Voltage VbbsyN -0.3 5345 v
4 I/0 Supply Voltage (I/O buffers and predrivers) Vbpas -0.3 5345 Y
5 Analog Supply Voltage (reference to Vgsa®) Vppa’ -0.3 6.434 Y
6 I/O Supply Voltage (fast I/O pads) VppE -0.3 5345 Y,
7 1/0 Supply Voltage (medium I/O pads) VDDEH -0.3 6.434 Y,
8 Voltage Regulator Input Supply Voltage VDDREG -0.3 6.4 34 \Y
9 Analog Reference High Voltage (reference to Vg, ) Ve -0.3 6.4 34 Y
10 Vsg to Vsga® Differential Voltage Vgs — Vssa -0.1 0.1 \Y
11 | Vger Differential Voltage VRH — VRL -0.3 6.4 34 v
12 VgL to Vgga Differential Voltage VRL — Vssa -0.3 0.3 \Y
13 Vppa3 t0 Vppsyn Differential Voltage Vpp33 — VbpsyN -0.1 0.1 \Y
14 Vsssyn t0 Vgg Differential Voltage Vsssyn — Vss -0.1 0.1 \Y,
15 | Maximum Digital Input Current 1 (per pin, applies to all IMAXD 31 31 mA

digital pins)
16 | Maximum Analog Input Current 2 (per pin, applies to all IMAXA -37 3n1 mA
analog pins)
17 Maximum Operating Temperature Range 13 _ Die Junction T; -40.0 150.0 °c
Temperature
18 Storage Temperature Range Tstg -55.0 150.0 °c
19 | Maximum Solder Temperature 14 Todr °Cc
Pb-free package — 260.0
SnPb package — 245.0
20 | Moisture Sensitivity Level 1° MSL — 3 —
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Electrical Characteristics

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.

Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance.
5.3 V for 10 hours cumulative time, 3.3V +10% for time remaining.

MPC5674F has two analog power supply pins on the pinout: VDDA_A and VDDA_B.

MPC5674F has two analog ground supply pins on the pinout: VSSA_A and VSSA_B.

MPC5674F has two analog low reference voltage pins on the pinout: VRL_A and VRL_B.

MPC5674F has two analog high reference voltage pins on the pinout: VRH_A and VRH_B.

10 Total injection current for all pins must not exceed 25 mA at maximum operating voltage.
11 |njection 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 Vppgn supply when under
this stress condition.

12 Total injection current for all analog input pins must not exceed 15 mA.
13 Lifetime operation at these specification limits is not guaranteed.

14 solder profile per CDF-AEC-Q100.

15 Moisture sensitivity per JEDEC test method A112.

4.2 Thermal Characteristics

Table 4. Thermal Characteristics, 416-pin TEPBGA Package1

Characteristic Symbol Value Unit
Junction to Ambient 23 Natural Convection (Single layer board) Resa 24 °C/IW
Junction to Ambient 24 Natural Convection (Four layer board 2s2p) Roia 18 °C/IwW
Junction to Ambient (@200 ft./min., Single layer board) Roiva 19 °C/IW
Junction to Ambient (@200 ft./min., Four layer board 2s2p) Rgiva 14 °C/W
Junction to Board ° ReJs 9 °CIW
Junction to Case ° RoJc 6 °C/W
Junction to Package Top ’ Natural Convection Y1 2 °C/IW

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.

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.

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.

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

Table 5. Thermal Characteristics, 516-pin TEPBGA Package!

Characteristic Symbol Value Unit
Junction to Ambient 23 Natural Convection (Single layer board) Rosa 25 °C/IW
Junction to Ambient 2* Natural Convection (Four layer board 2s2p) Resa 18 °C/IW
Junction to Ambient (@200 ft./min., Single layer board) Roama 20 °C/IwW
Junction to Ambient (@200 ft./min., Four layer board 2s2p) Roima 15 °C/IwW
Junction to Board ° ReJs 10 °CIW
Junction to Case ° Reic 6 °CIW
Junction to Package Top ’ Natural Convection Y1 2 °C/wW

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.
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.

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.

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

Table 6. Thermal Characteristics, 324-pin Package®

MPC5674F Thermal Characteristic Symbol Value Unit
Junction to ambient 2 3, natural convection (one-layer board) Roia 29 °C/Iw
Junction to ambient 1 4, natural convection (four-layer board 2s2p) Rgia 19 °C/W
Junction to ambient (@200 ft./min., one-layer board) Roima 23 °CIW
Junction to ambient (@200 ft./min., four-layer board 2s2p) Roima 16 °C/Iw
Junction to board ® (four-layer board 2s2p) Rois 10 °C/W
Junction to case © ReJc 7 °C/W
Junction to package top , natural convection Y1 2 °C/W

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.

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.
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Electrical Characteristics

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.

4.2.1 General Notes for Specifications at Maximum Junction Temperature

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

where:
T = ambient temperature for the package (°C)
Rgja = 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 application 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 components 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:

Resa = Reac + Reca Eqn. 2

where:
Rgsa = junction to ambient thermal resistance (°C/W)
Rgyc = junction to case thermal resistance (°C/W)
Roca = case to ambient thermal resistance (°C/W)

Rg;c is device related and cannot be influenced by the user. The user controls the thermal environment to change the case to
ambient thermal resistance, Rgca. 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 (\W;1) 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:

TJ:TT+(\PJTX PD) Eqn3

where:
T = thermocouple temperature on top of the package (°C)
W1 = 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 positioned so that the thermocouple junction rests on the
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Electrical Characteristics

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.

References:

Semiconductor Equipment and Materials International
3081 Zanker Road

San Jose, CA 95134

(408) 943-6900

MIL-SPEC and EIA/JESD (JEDEC) specifications are available from Global Engineering Documents at 800-854-7179 or
303-397-7956.

JEDEC specifications are available on the WEB at http://www.jedec.org.

» C.E. Triplett and B. Joiner, “An Experimental Characterization of a 272 PBGA Within an Automotive Engine
Controller Module,” Proceedings of SemiTherm, San Diego, 1998, pp. 47-54.

e G. Kromann, S. Shidore, and S. Addison, “Thermal Modeling of a PBGA for Air-Cooled Applications,” Electronic
Packaging and Production, pp. 53-58, March 1998.

e B. Joiner and V. Adams, “Measurement and Simulation of Junction to Board Thermal Resistance and Its Application
in Thermal Modeling,” Proceedings of SemiTherm, San Diego, 1999, pp. 212-220.

4.3 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 7. EMC Radiated Emissions Operating Behaviors: 416 BGA

I - fosc Frequency Level .
Symbol Description Conditions fays band (MHz) (max.) Unit |Notes
VRE TEM Radiated emissions, Vpp=12V 40 MHz crystal 0.15-50 26 dBpVvV 1
- electric field and Vppe = 3.3V 264 MHz
magnetic field Vppep =5V (fEBl_CAL =66 50-150 30
Tp=25°C MHz) 150-500 34
416 BGA
EBI off 500-1000 30
CLKon IEC and SAE level 12 — | L3
FM off
VRE TEM Radiated emissions, Vpp=12V 40 MHz crystal 0.15-50 24 |dBuv| 1
- electric field and Vppe =3.3V 264 MHz
magnetic field VDDEH =5V (fEBl_CAL =66 20-150 25
Tp=25°C MHz) 150-500 25
416 BGA
EBI off 500-1000 21
CLK off IEC and SAE level | K® — | 8
FM on*

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 | =36 dBpV

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.
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Electrical Characteristics
4 “EM on” = FM depth of +2%
> K=30dBuv
Table 8. EMC Radiated Emissions Operating Behaviors: 516 BGA
Symbol Description Conditions fosc Frequency Level | ynit [Notes
y P foys band (MHz) (max.)
VRE TEM Radiated emissions, Vpp=12V 40 MHz crystal 0.15-50 40 |dBpv| 1
electric field and Vppe =3.3V 264 MHz
magnetic field VDDEH =5V (fEBl_CAL =66 50-150 48
Ta=25°C MHz) 150-500 48
516 BGA
EBI on 500-1000 47
CLKon IECand SAElevel | G2 | — | L3
FM off
VRE TEM Radiated emissions, Vpp=12V 40 MHz crystal 0.15-50 40 |dBpv| 1
electric field and Vppe = 3.3V 264 MHz
magnetic field VDDEH =5V (fEBl_CAL =66 50-150 44
Tpo=25°C MHz) 150-500 41
516 BGA
EBI on 500-1000 36
CLKon IEC and SAE level | G2 — | b3
FM on*

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=48dBpV
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 “FM on” = FM depth of +2%

4.4 ESD Characteristics
Table 9. ESD Ratings!?

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

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

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.

4.5 PMC/POR/LVI Electrical Specifications

Note: For ADC internal resource measurements, see Table 20 in Section 4.9.1, “ADC Internal Resource Measurements.”
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Electrical Characteristics

Table 10. PMC Operating conditions
Name Parameter Condition Min Typ Max Unit | Note
VDDREG Supply voltage VDDREG |LDO5V / SMPS5V mode 4.5 5 55 v |1
5V nominal
VDDREG Supply voltage VDDREG |LDO3V mode 3.0 3.3 3.6 v |1
3V nominal
Vpbp33 Supply voltage VDDSYN /| LDO3V mode 3.0 3.3 3.6 v |2
Vpp3z 3.3V nominal
Vpop Core supply voltage — 1.14 1.2 1.32 v |8

1 Voltage should be higher than maximum V| ypreg to avoid LVD event

2 Applies to both Vpp33 (flash supply) and VDDSYN (PLL supply) pads. Voltage should be higher than maximum V| yp33
to avoid LVD event

3 Voltage should be higher than maximum V| yp; to avoid LVD event

NOTE

Table 11. PMC Electrical Specifications

In the following table, "untrimmed” means “at reset" and "trimmed” means “after reset".

ID Name Parameter Min Typ Max Unit
1 |Vgg Nominal bandgap reference voltage 0.608 0.620 0.632 \Y,
la |— Untrimmed bandgap reference voltage Vpg — 5% Ve Vgg + 5% \Y
2 | VppizouT Nominal VRC regulated 1.2V output VDD — 1.27 — \Y,
2a |— Untrimmed VRC 1.2V output variation before band Vbb120UT — 14% Vpp12ouT | VbbizouT + 10% \%

gap trim (unloaded)
Note: Voltage should be higher than maximum
Vi vp12 to avoid LVD event
2b | — Trimmed VRC 1.2V output variation after band gap | Vppi2out — 10% | Vpp12ouT | Vbb1zouT + 5% \%
trim (REGCTL load max. 20mA, VDD load max.
1A)!
2c VSTEPV].Z Trlmmlng Step VDDlZOUT — 10 — mV
3 VPORC POR riSing VDD 1.2V — 0.7 — \Y
3a |— POR VDD 1.2V variation VPORC — 30% VPORC VPORC + 30%
3b |— POR 1.2V hysteresis — 75 — mV
4  \Viypi2 Nominal rising LVD 1.2V — 1.100 — \Y
Note: ~VDD120UT x 0.87
4a |— Untrimmed LVD 1.2V variation before band gap trim | V| yp12 — 6% V\ivp12 Vivp12 + 6% \Y
Note: Rising VDD
4b | — Trimmed LVD 1.2V variation after band gap trim Vivp12 — 3% V\vp12 Vivp1z + 3% \Y
Rising VDD
MPC5674F Microcontroller Data Sheet, Rev. 9
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Electrical Characteristics

Table 11. PMC Electrical Specifications (continued)

ID Name Parameter Min Typ Max Unit
4c |— LVD 1.2V Hysteresis 15 20 25 mV
4d VIVDSTEP12 Trimming step LVD 1.2V — 10 — mV
5 |lreceTL VRC DC current output on REGCTL — — 20 mA
6 |— Voltage regulator 1.2V current consumption — 3 — mA

VDDREG
7 VbDp33ouT Nominal VREG 3.3V output — 3.3 — \%
7a |— Untrimmed VREG 3.3V output variation before band Vpp330ouT — 6% Vpp3zouT | VbbpssouT + 10%
gap trim (unloaded)
Note: Rising VDDSYN
b | — Trimmed Vigg 3.3V output variation after band gap | Vppzzout — 5% | VppszouT | Vpopszout + 10% |V
trim (max. load 80mA)
7c | VsTEPV33 Trimming step VDDSYN — 30 — myv
8 |Vivps3 Nominal rising LVD 3.3V — 2.950 — \%
Note: ~VDD33OUT x 0.872
8a |— Untrimmed LVD 3.3V variation before band gap trim | V|yp33 — 5% VivD33 Vi vp3z + 5% \Y
Note: Rising VDDSYN
8b |— Trimmed LVD 3.3V variation after bad gap trim V| vp33 — 3% V\vD33 Vi vpa3 + 3% \Y
Note: Rising VDDSYN
8c |— LVD 3.3V Hysteresis — 30 — mV
8d VIVDSTEP33 Trimming step LVD 3.3V — 30 — mV
9 Ibp33 VREG = 4.5 V, max DC output current — — 80 mA
Vgec = 4.25 V, max DC output current, crank — — 40 mA
condition
Note: Max current supplied by VDDSYN that does
not cause it to drop below V|yp33
10 |— Voltage regulator 3.3V current consumption — 2 — mA
VDDREG
Note: Except Ippss
11 | VpoRrRrEG POR rising on VDDREG — 2.00 —
1la | — POR VDDREG variation VPORREG — 30% VPORREG VPORREG + 30%
11b | — POR VDDREG hysteresis — 250 — mV
12 | VivpRrEG Nominal rising LVD VDDREG — 2.950 — \Y
(LDO3V / LDO5V mode)
12a | — Untrimmed LVD VDDREG variation before band VLVDREG - 5% VLVDREG VLVDREG + 5% \Y
gap trim
Note: Rising VDDREG
12b | — Trimmed LVD VDDREG variation after band gap Vivoreg — 3% | Vivprec | Vivpbrec + 3% \%
trim
Note: Rising VDDREG
MPC5674F Microcontroller Data Sheet, Rev. 9
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Electrical Characteristics

Table 11. PMC Electrical Specifications (continued)

ID Name Parameter Min Typ Max Unit
12¢c | — LVD VDDREG Hysteresis — 30 — mV
(LDO3V / LDO5V mode)
12d VLVDSTEPREG Trimming step LVD VDDREG — 30 — mV
(LDO3V / LDO5V mode)
13 | VivpRrEG Nominal rising LVD VDDREG — 4.360 — \
(SMPS5V mode)
13a|— Untrimmed LVD VDDREG variation before band Vivpreg — 5% | Vivpreg | VivDREG t 5% \
gap trim
Note: Rising VDDREG
13b | — Trimmed LVD VDDREG variation after band gap VLVDREG - 3% VLVDREG VLVDREG + 3% \Y
trim
Note: Rising VDDREG
13c | — LVD VDDREG Hysteresis — 50 — mV
(SMPS5V mode)
13d | VovpsTtePREG | Trimming step LVD VDDREG — 50 — mvV
(SMPS5V mode)
14 | Viypa Nominal rising LVD VDDA — 4.60 — \Y
l4a | — Untrimmed LVD VDDA variation before band gap Vivba — 5% Vivba Vivpa + 5%
trim
14b | — Trimmed LVD VDDA variation after band gap trim Vivpa — 3% VivDA Vivpa + 3% \Y
l4c | — LVD VDDA Hysteresis — 150 — mV
14d |Viypastep | Trimming step LVD VDDA — 20 — mvV
15 |— SMPS regulator output resistance — 15 25 Ohm
Note: Pulup to VDDREG when high, pulldown to
VSSREG when low.
16 |— SMPS regulator clock frequency (after reset) 1.0 15 2.4 MHz
17 | — SMPS regulator overshoot at start-up? — 1.32 14 \%
18 |— SMPS maximum output current — 1.0 —
19 |— Voltage variation on current step? (20% to 80% of — — 0.1
maximum current with 4 usec constant time)

1 VRC linear regulator is capable of sourcing a current up to 20 mA and sinking a current up to 500 pA. When using the

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.

MPC5674F Microcontroller Data Sheet, Rev. 9

28

Downloaded from AFFOW.COmM.

Freescale Semiconductor



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Electrical Characteristics

4.6  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/Vppen first and then power up Vpp. For power down, drop Vpp to 0 V first, and then drop all Vppe/Vpper
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, excessive current spikes, etc.,
the state of the 1/O pins during power up/down varies according to Table 12 and Table 13.

Table 12. Power Sequence Pin States for MH and AE pads

VDD VDD33 VDDE MH Pad MH+LVDS Pads? AE/up-down Pads
High High High Normal operation Normal operation Normal operation
— Low High Pin is tri-stated (output buffer, Outputs disabled Pull-ups enabled,
input buffer, and weak pulls pull-downs disabled
disabled)
Low High Low Output low, Outputs disabled Output low,
pin unpowered pin unpowered
Low High High Pin is tri-stated (output buffer, Outputs disabled Pull-ups enabled,
input buffer, and weak pulls pull-downs disabled
disabled)

1 MH+LVDS pads are output-only.

Table 13. 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 low Normal operation - except no drive current

and input buffer output is unknown.t

high high high Normal Operation

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.

4.6.1 Power-Up

If Vppe/Vpopen IS powered up first, then a threshold detector tristates all drivers connected to Vppg/Vppgn- There is no limit
to how long after Vppe/Vppen Powers up before Vpp must power up. If there are multiple Vppe/Vppen supplies, they can
be powered up in any order. For each Vppe/Vppen Supply not powered up, the drivers in that Vppe/Vppen Segment exhibit
the characteristics described in the next paragraph.
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Electrical Characteristics

If Vpp is powered up first, then all pads are loaded through the drain diodes to Vppg/Vppgn. This presents a heavy load that
pulls the pad down to a diode above Vgg. Current injected by external devices connected to the pads must meet the current
injection specification. There is no limit to how long after Vpp powers up before Vppg/Vppgy must power up.

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

4.6.2 Power-Down

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

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

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

4.6.3 Power Sequencing and POR Dependent on Vppa

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

»  Triggers POR (ADC monitors on Vppgn1 Segment which powers the RESET pin) if the leakage current path created,
when Vppp is sufficiently low, causes sufficient voltage drop on Vppgn1 node monitored crosses low-voltage detect
level.

* If Vppa is between 0-2 V, powering all the other segments (especially Vppgn1) Will not be sufficient to get the part
out of reset.

»  Each Vppgn Will have a leakage current to Vppa of a magnitude of (Vppen — Vopa — 1 V(diode drop)/200 KOhms)
up to (VDDEH/2 = VDDA +1 V)

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

4.7  DC Electrical Specifications
Table 14. DC Electrical Specifications

Spec Characteristic Symbol Min Max Unit
1 Core Supply Voltage (External Regulation) Vpp 1.14 1.3212 \Y
la |Core Supply Voltage (Internal Regulation)3 Vpp 1.08 1.32 \%
2 |I/O Supply Voltage (fast I/O pads) VbbpE 3.0 3.614 Y
3 [I/O Supply Voltage (medium I/O pads) VbDEH 3.0 5.25%° Y
4 |3.3V /0 Buffer Voltage Vbp33 3.0 3.6%4 v
5 |Analog Supply Voltage Vbba 4.75 5.25%° Y,
6a |SRAM Standby Voltage VsTBY Low 0.95° 1.2 %
Keep-out Range: 1.2V-2V

6b |SRAM Standby Voltage VSTBY_HIGH 2 6 \%
Keep-out Range: 1.2V-2V

7  |Voltage Regulator Control Input Voltage’ VDDREG 2.78 5545 v
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Electrical Characteristics

Table 14. DC Electrical Specifications (continued)

Spec Characteristic Symbol Min Max Unit
8 |Clock Synthesizer Operating Voltage® VpDSyYN 3.0 3.6%4 %
9 Fast I/O Input High Voltage Vi E Vppe + 0.3 \Y

Hysteresis enabled N 0.65 x Vppe
Hysteresis disabled 0.55 x Vppge
10 |Fast /O Input Low Voltage VILE Vgs—0.3 \%
Hysteresis enabled 0.35 x Vppg
Hysteresis disabled 0.40 x Vppg
11 |Medium I/O Input High Voltage ViH_s Vppey + 0.3 \
Hysteresis enabled 0.65 x VppeH
Hysteresis disabled 0.55 X Vppen
12 |Medium I/O Input Low Voltage ViLs Vgs—0.3 \%
Hysteresis enabled 0.35 % VppeH
Hysteresis disabled 0.40 x Vppeny
13 |Fast /O Input Hysteresis Vhys_F 0.1 x Vppe — \
14  |Medium I/O Input Hysteresis Vhys s 0.1 X VppeH — \%
15 |Analog Input Voltage ViNDC Vgsa— 0.1 Vppa + 0.1 \%
16 |Fast I/O Output High Voltage® Von F 0.8 x Vppg — v
17 |Medium I/O Output High Voltage™* Vo s 0.8 x Vppen — v
18 |Fast I/O Output Low Voltage!® VoL F — 0.2 x Vppg Y
19  |Medium I/O Output Low Voltage™* VoL s — 0.2 X Vppen %
20 |Load Capacitance (Fast 1/0)1? CL
DSC(PCRI[8:9]) = 0b00 — 10 pF
DSC(PCRI[8:9]) = 0b01 — 20 pF
DSC(PCRI[8:9]) = 0b10 — 30 pF
DSC(PCRI[8:9]) = Ob11 — 50 pF
21 |Input Capacitance (Digital Pins) Cin — 7 pF
22 |Input Capacitance (Analog Pins) Cin A — 10 pF
24  |Operating Current 1.2 V Supplies @ fsys = 264 MHz
VDD @132 Vv lDD — 850 mA
VSTBY13 @12 V and 85°C lDDSTBY — 0.10 mA
VSTBY @60 V and 850C IDDSTBYG — 0.15 mA
25 |Operating Current 3.3 V Supplies @ fsys = 264 MHz
Vppss™* Ibp3s — note™* mA
VbpsyN IbpsyN — 7' mA
26  |Operating Current 5.0 V Supplies @ fsys = 264 MHz
VoA lobaA — 5016 mA
Analog Reference Supply Current (Transient) IREF — 1.0 mA
VDDREG IReG — 22 mA
MPC5674F Microcontroller Data Sheet, Rev. 9
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Electrical Characteristics

Table 14. DC Electrical Specifications (continued)

Spec Characteristic Symbol Min Max Unit
27 |Operating Current Vppe/Vppen!’ Supplies
VbDpE2 Ibp2 — mA
VbDEH1 Ipp1 — mA
VDDEH3 Ipp3 — mA
VDDEH4 Ippsg — note'’ mA
VDDEHS Ipps — mA
VDDEH6 Ibpe — mA
VDDEH? Ipp7 — mA
28 |Fast /0 Weak Pull Up/Down Current8
3.0V-3.6V lacT F 42 158 pA
29  |Medium I/O Weak Pull Up/Down Current®® lacT s
3.0V-3.6V 15 95 pA
45V-55V 35 200 pA
30 |I/O Input Leakage Current?° lINACT D 25 25 uA
31 |DC Injection Current (per pin) I -1.0 1.0 mA
32 |Analog Input Current, Channel Off?1, AN[0:7], AN38, lINACT A -250 250 nA
AN39
Analog Input Current, Channel Off, all other analog -150 150 nA
inputs AN[X]
33 |Vgg Differential Voltage Vss — Vssa -100 100 myv
34 |Analog Reference Low Voltage VgL Vssa Vgsa + 100 mvV
35 |Vg_ Differential Voltage VgL — Vssa -100 100 mV
36 |Analog Reference High Voltage VRH Vppa — 100 Vppa mV
37 |Vgge Differential Voltage VrH = VRL 4.75 5.25 \Y,
38 VSSSYN to VSS Differential VOItage VSSSYN - VSS -100 100 mV
39 |Operating Temperature Range—Ambient (Packaged) Ta(TLto Ty) -40.0 125.0 °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 RpUPDSK 1.4 7.5 kQ
44 |Pull-Up/Down Resistance Matching Ratios? RpuPDMTCH -25 +2.5 %
(100K/200K)
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 6.4 V for 10 hours cumulative time, 5.0 V +10% for time remaining.
6 Vgtpy below 0.95 V the RAM will not retain states, but will be operational. Vgtgy can be 0 V when bypass standby mode.
” Regulator is functional with derated performance, with supply voltage down to 4.0 V for system with Vppreg = 4.5 V (min).
8

should be either Vppregg = 3.0 V (min) or 4.5 V (min) depending on the user regulation voltage system selected.

9 Required to be supplied when 3.3 V regulator is disabled. See Section 4.5, “PMC/POR/LVI Electrical Specifications.”
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Electrical Characteristics

0101 F=1{16,32,47,77y mA and Io|_F = {24,48,71,115} mA for {00,01,10,11} drive mode with Vppg = 3.0 V. This spec is for
characterization only.

M 1on s ={11.6} mA and IOL_S = {17.7} mA for {medium} /O with Vppg = 4.5 V;
lon_s ={5.4} mA and IOL_S = {8.1} mA for {medium} I/O with Vppg = 3.0 V. These specs are for characterization only.

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

13 vgrgy current specified at 1.0 V at a junction temperature of 85 °C. Vgrgy current is 700 pA maximum at a junction
temperature of 150 °C.

14 power requirements for the Vpps3 supply depend on the frequency of operation and load of all I/O pins, and the voltages on
the 1/0 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 1/0
segment, and the voltage of the I/O segment. See Section 4.7.1, “I/O Pad Current Specifications,” for information on I/O pad
power. Also refer to Table 15 for values to calculate power dissipation for specific operation. The total power consumption of
an 1/0 segment is the sum of the individual power consumptions for each pin on the segment.

18 Absolute value of current, measured at V,,_and V.
19 Absolute value of current, measured at V,_and V.
20 Weak pull up/down inactive. Measured at Vppg = 3.6 V and Vppep = 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
8to 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 pyll-up and pull-down resistances are both enabled and settings are equal.

4.7.1 I/O Pad Current Specifications

The power consumption of an I/0 segment is dependent on the usage of the pins on a particular segment. The power
consumption is the sum of all output pin currents for a particular segment. The output pin current can be calculated from
Table 15 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 15.

The AC timing of these pads are described in the Section 4.11.2, “Pad AC Specifications.”
Table 15. Vppe/Vppey /0 Pad Average DC Current?!

Spec Pad Type Symbol Fr?&ll{lezr)lcy L&?gz Vo(li;a)ge F?er\it\(/aesellg\::vt Current (mA)
1 Medium IpRV_MH 50 50 5.25 11 16.0
2 20 50 5.25 01 6.3
3 3.0 50 5.25 00 1.1
4 2.0 200 5.25 00 2.4
5 Fast IbRv_FC 66 10 3.6 00 7.4
6 66 20 3.6 01 10.5
7 66 30 3.6 10 12.3
8 66 50 3.6 11 35.2
MPC5674F Microcontroller Data Sheet, Rev. 9
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Electrical Characteristics

Table 15. Vppe/Vppen /O Pad Average DC Current! (continued)

Spec | Pad Type Symbol Fr‘?mez’;cy "(‘l’o"’l‘:‘;z Vo('if;ge F[;:t‘éeéi'l‘;‘é"t Current (mA)
9 Fast w/ Slew IbRV_FSR 66 50 3.6 11 12.7
10 Control 50 50 36 10 6.7
1 33.33 50 36 01 42
12 20 50 36 00 26
13 20 200 36 00 9.1

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

4.7.2 LVDS Pad Specifications
LVDS pads are implemented to support the MSC (Microsecond Channel) protocol, which is an enhanced feature of the DSPI
module.
Table 16. DSPI LVDS pad specification
# Characteristic Symbol Condition V'\gilzé \;Zﬂ'e \'X,L?S'e Unit
Data Rate
1 |Data Frequency fvbscLx — — 50 ‘ — | MHz
Driver Specs
2 |Differential output voltage Vobp SRC=0b00 or Ob11 150 — 400 mV
SRC=0b01 90 — 320
SRC=0b10 160 — 480
3 |Common mode voltage (LVDS), Vos — 1.06 1.2 1.39 \%
VOS
4 |Rise/Fall time Tr/TE — — 2 — ns
5 |Propagation delay (Low to High) TpLH — — 4 — ns
6 |Propagation delay (High to Low) TeHL — — 4 — ns
7 |Delay (H/L), sync Mode tpDsYNC — — 4 — ns
8 |Delay, Z to Normal (High/Low) Tpz — — 500 — ns
9 |Diff Skew Itphla-tplhbl or Tskew — — — 0.5 ns
Itplhb-tphlal
Termination
10 |Trans. Line (differential Zo) — — 95 100 105 ohms
11 |Temperature — — -40 — 150 °C
4.8 Oscillator and FMPLL Electrical Characteristics
Table 17. FMPLL Electrical Specifications®
(Vopsyn =3.0V1t03.6V,Vgg=Vgggyn =0V, Tp =T to Ty)
Spec Characteristic Symbol Min Max Unit
1 PLL Reference Frequency Range2 (Normal Mode) MHz
Crystal Reference (PLLCFG2 = 0b0) fref_crystal 8 20
Crystal Reference (PLLCFG2 = Ob1) fref crystal 16 40°
External Reference (PLLCFG2 = 0b0) fref_ext 8 20
External Reference (PLLCFG2 = 0bl) fref_ext 16 40
2 |Loss of Reference Frequency* fLor 100 1000 kHz
3 |Self Clocked Mode Frequency® fsem 4 16 MHz
4 |PLL Lock Time® tipLL — <400 us
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Electrical Characteristics

Table 17. FMPLL Electrical Specifications® (continued)
(VDDSYN =3.0Vto 3.6 V, VSS = VSSSYN =0 V, TA = TL to TH)

Spec Characteristic Symbol Min Max Unit

5 Duty Cycle of Reference 7 toc 40 60 %

6 |Frequency un-LOCK Range fuL -4.0 4.0 % fsys

7  |Frequency LOCK Range fLck -2.0 2.0 % fsys

8 |D_CLKOUT Period Jitter® ® Measured at fgyg Max Cjiter -5 5 %f sout
Cycle-to-cycle Jitter

9  |Peak-to-Peak Frequency Modulation Range Limit 1011 Crmod 0 4 %ofsys
(fsys Max must not be exceeded)

10 |FM Depth Tolerance®? Crnod_err -0.25 0.25 Yofsys

11 |[VCO Frequency fvco 192 600 MHz

12 |Modulation Rate Limits'3 frod 0.400 1 MHz

13  |Predivider output frequency range'4 forediv 4 10 MHz

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

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.

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

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

Self clocked mode frequency is the frequency that the PLL operates at when the reference frequency falls below f, gg. 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

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.

For Flexray operation, duty cycle requirements are higher.

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgys.

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 Vppgyn and Vgssyn and variation in crystal oscillator frequency increase the Cijitter

percentage for a given interval. D_CLKOUT divider set to divide-by-2.

Values are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of Cjiyer + Ciyog-

10 Modulation depth selected must not result in foi value greater than the f,; 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 pepth 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.

9

MPC5674F Microcontroller Data Sheet, Rev. 9

36 Freescale Semiconductor

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Table 18. Oscillator Electrical Specifications

1

(VDDSYN =3.0Vto36V, Vss = Vsssyn = oV, Tpo=T_to TH)

Electrical Characteristics

Spec Characteristic Symbol Min Max Unit
1 |Crystal Mode Differential Amplitude? Verystal_diff_amp || Vextal = Vxtal | > 0.4V — \%
(Min differential voltage between EXTAL and XTAL)
2 Crystal Mode: Internal Differential Amplifier Noise Verystal_dift_amp_nr — | Vextal — Vytal | <0.2V |V
Rejection
3 EXTAL Input High Voltage VIHEXT ((VDD33/2) +0.4V) — \%
Bypass mode, External Reference
4  |EXTAL Input Low Voltage ViLEXT — (Vppss/2) -0.4V \Y
Bypass mode, External Reference
5 |XTAL Current® IyTAL 1 3 mA
6 |Total On-chip stray capacitance on XTAL Cs xTAL — 15 pF
7  |Total On-chip stray capacitance on EXTAL Cs_ExTAL — 15 pF
8 Crystal manufacturer’s recommended capacitive load CL See crystal spec See crystal spec pF
9 |Discrete load capacitance to be connected to EXTAL CL_ExTAL — (2xC_L—Cs gxtaL | PF
— Cpca_ExTAL)
10 |Discrete load capacitance to be connected to XTAL CL_xTAL — (2xCL-Cg x7aL pF
= Cpca xTAL)

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

N

In that case, Veytal — Vytal = 400 mV criterion has to be met for oscillator’s comparator to produce output clock.
3 Ixtal IS the oscillator bias current out of the XTAL pin with both EXTAL and XTAL pins grounded.
4 Cpce_ExTAL @nd Cpcp xaL are the measured PCB stray capacitances on EXTAL and XTAL, respectively.

This parameter is meant for those who do not use quartz crystals or resonators, but instead use CAN oscillators in crystal mode.

4.9 eQADC Electrical Characteristics
Table 19. eQADC Conversion Specifications (Operating)
Spec Characteristic Symbol Min Max Unit
1 |ADC Clock (ADCLK) Frequency faDCLK 2 16 MHz
2 Conversion Cycles CcC ADCLK cycles
Single Ended Conversion Cycles 12 bit resolution 2+14 128 + 14
Single Ended Conversion Cycles 10 bit resolution
Single Ended Conversion Cycles 8 bit resolution 2+12 128 + 12
Note: Differential conversion (min) is one clock
cycle less than the single-ended 2+10 128 + 10
conversion values listed here.
3 Stop Mode Recovery Timel Tsr 10 — us
4  |Resolution? — 1.25 — mv
5 |INL: 8 MHz ADC Clock® INL8 —44 44 LSB®
6 |INL: 16 MHz ADC Clock® INL16 -84 84 LSB
7 |DNL: 8 MHz ADC Clock® DNL8 34 34 LSB
8 |DNL: 16 MHz ADC Clock® DNL16 -34 34 LSB
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Electrical Characteristics

Table 19. eQADC Conversion Specifications (Operating) (continued)

Spec Characteristic Symbol Min Max Unit
9 |Offset Error without Calibration OFFNC 04 100% LSB
10 |Offset Error with Calibration OFFWC —44 4* LSB
11  |Full Scale Gain Error without Calibration GAINNC -120* 0% LSB
12 |Full Scale Gain Error with Calibration GAINWC 448 445 LSB
13 |Non-Disruptive Input Injection Current 7+ & 9. 10 ling -3 3 mA
14  |Incremental Error due to injection current!: 12 Eing 44 44 Counts
15 |TUE value at 8 MHz 13 1 (with calibration) TUES —44.6 446 Counts
16 |TUE value at 16 MHz 13 14 (with calibration) TUE16 -8 8 Counts

17 |Maximum differential voltage®
(DANXx+ - DANXx-) or (DANXx- - DANXx+)

PREGAIN set to 1X setting DIFFmax — (Vru— VRD/2 \Y

PREGAIN set to 2X setting DIFFmax2 — (Vru — VR4 \4

PREGAIN set to 4X setting DIFF maxa — (Vru - VRL)/8 \Y

18 |Differential input Common mode voltage™® DIFF¢my | (Vru — VrU)/2 (Vru — VRL)/2 \%
(DANXx- + DANXx+)/2 - 5% + 5%

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.

At Vg — VgL = 5.12 V, one count = 1.25 mV without using pregain.

3 INL and DNL are tested from Vg, + 50 LSB to Vg, — 50 LSB. The eQADC is guaranteed to be monotonic at 10 bit accuracy
(12 bit resolution selected).

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

5 AtVgy—Vg =5.12V, one LSB = 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 Vg, . Other channels are not affected by non-disruptive conditions.

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.

° Input must be current limited to the value specified. To determine the value of the required current-limiting resistor, calculate
resistance values using VpgscLamp = Vopa + 0.5 V and VyggcLamp = —0.3 V, then use the larger of the calculated values.

10 condition applies to two adjacent pins at injection limits.

11 performance expected with production silicon.

12 Al channels have same 10 kQ < Rs < 100 kQ Channel under test has Rs = 10 kQ, Ling=linamaxe INaMING

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.
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Electrical Characteristics

49.1 ADC Internal Resource Measurements
Table 20. Power Management Control (PMC) Specification
Spec Characteristic Symbol Min Typical Max Unit
PMC Normal Mode
1 Bandgap 0.62 V Vapci145 — 0.62 — \Y
ADCO channel 145
2 Bandgap 1.2 V Vapci46 — 1.22 — \Y
ADCO channel 146
3 Vreglp2 Feedback Vapc147 — Vb /2.045 — \
ADCO channel 147
4 LvD 1.2V Vapc180 — Vpp !/ 1.774 — Vv
ADCO channel 180
5 |Vreg3p3 Feedback Vapcisi — | Vreg3p3/5.460 — \Y
ADCO channel 181
6 LVD 3.3V Vapcis2 — Vreg3p3/4.758 — \
ADCO channel 182
7 LVD5.0V Vapcis3 — — Vv
ADCO channel 183
— LDO mode Vppreg / 4.758
— SMPS mode VDDREG/7'032
Table 21. Standby RAM Regulator Electrical Specifications
Spec Characteristic Symbol Min Typ Max Unit
Normal Mode
1 Standby Regulator Output Vapci194 — 1.2 — \
ADC1 channel 194
2 Standby Source Bias Vabci9s 150 — 360 mvV
150 mV to 360 mV (30mV Increment @
vref_sel)
ADC1 channel 195
Default Value 150 mV (@vref_sel=111)
3 Standby Brownout Reference Vapci9s 500 — 850 mV
ADC1 channel 195
MPC5674F Microcontroller Data Sheet, Rev. 9
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Electrical Characteristics

Table 22. ADC Band Gap Reference / LVI Electrical Specifications

Spec Characteristic Symbol Min Typ Max Unit
1 4.75 LVD (from VDDA) Vapc196 — 4.75 — \%
ADC1 channel 196
2 |ADC Bandgap Vapcas 1171 1.220 1.269 Y,
ADCO channel 45
ADC1 channel 45

Table 23. Temperature Sensor Electrical Specifications

Spec Characteristic Symbol Min Typ Max Unit

1 |Slope Vsapcizs — 5.8 — mvV/ °C
—-40°Cto 100 °C #1.0 °C
100 °C to 150 °C +1.6 °C
ADCO channel 128
ADC1 channel 128

2 Accuracy — — — °C
—40 °C to 150 °C +10.0
ADCO channel 128
ADC1 channel 128

1 Slope is the measured voltage change per °C.

4.10 C90 Flash Memory Electrical Characteristics

Table 24. Flash Program and Erase Specifications

Spec Characteristic Symbol Min Typ? I,Clz;azl Max® | Unit
1 Double Word (64 bits) Program Time* tawprogram — 38 — 500 us
2 |Page Program Time*® thprogram — 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 teakpperase — 800 1800 5000 ms
5 128 KB Block Pre-program and Erase Time t1o8Kkpperase — 1500 2600 7500 ms
6 256 KB Block Pre-program and Erase Time tos6kpperase — 3000 5200 | 15000 | ms

Typical program and erase times assume nominal supply values and operation at 25 °C.
Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage, 80 MHz minimum system frequency.

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 25. Flash EEPROM Module Life

Electrical Characteristics

Spec Characteristic Symbol Min Typical® Unit
1 Number of program/erase cycles per block for 16 KB and 64 P/IE 100,000 — cycles
KB blocks over the operating temperature range (T;)
2 Number of program/erase cycles per block for 128 KB and 256 P/E 1,000 100,000 cycles
KB blocks over the operating temperature range (T;)
3 Minimum Data Retention at 85 °C ambient temperature2 Retention years
Blocks with 0-1,000 P/E cycles 20 —
Blocks with 1,001-10,000 P/E cycles 10 —
Blocks with 10,001-100,000 P/E cycles 5 —

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 26 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 26. PFCPR1 Settings vs. Frequency of Operation®

Maximum Frequency?
(MHz) _
Spec (&'332 25\/%6 WwwscC | DPFENS | IPFEN® | PFLIM* | BFENS
Core Platform
fsys fplatf
1 Enhanced |264 MHZz® 132 MHz8 0b011 0b01 0b0 0b0 0b00 0b0
Obl Obl 0b01 Obl
Ob1x
2 Enhanced/ | 200 MHz 100 MHz 0b010 0b01 0b0 0bO0 0b00 0b0
Full Obl Obl 0b01 Ob1l
Ob1x
3 Legacy 132 MHz 132 MHz 0b100 0b01 0b0 0bO0 0b00 0b0
Obl Obl 0b01 Obl
Ob1x
Default setting after reset: | 0b111 Ob11 0b00 0b00 0b00 0b0

lllegal combinations exist. Use entries from the same row in this table.

This is the nominal maximum frequency of operation: platform runs at fg¢/2 in Enhanced Mode .
For maximum flash performance, set to Ob1.

For maximum flash performance, set to 0b10.

For maximum flash performance, set to Ob1.

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(fsys) + 2% FM
and 132 Mhz platform clock (fyja)+ 2% FM.

o o1~ W N P
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Electrical Characteristics

4.11 AC Specifications

4.11.1 Clocking

The Figure 16 shows the operating frequency domains of various blocks on MPC5674F.

PLLCFG[0:1]<

Y

EXTALX PLL

SIU_SYSDIV[SYSCLKDIV[0:1]]
X =

2,4,8,0r16

SIU_SYSDIV[BYPASS]

X=1

SIU_SYSDIV[IPCLKDIV[0:1]}—

Note: teycsys = 1/ fsys
teye =1 / fplatf
+ 2 = divide-by-2

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

CORE
SYSDIV fsys »|:2
X gl - PLATFORM /
- ib—:i
IPG DIV SEL| BLOCKS /
et fperiph FLASH
f
NDEDI
f .
DIV ebi_cal EBI
CAL BUS
SIU_ECCR[EBDF[0:1]}——
D_CLKOUT

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

Figure 16. MPC5674F Block Operating Frequency Domain Diagram

Table 27 shows the operating frequencies of various blocks depending on the device’s clocking mode configuration settings (see
Table 28 and Table 29 for descriptions of bit settings).

Table 27. MPC5674F Operating Frequencies® 2

f f
SIU_ECCR f platf etpu .
Mode SEr0-1113 SYS (platform and all blocks | (€TPU, eTPURAM, |  fepi ca®® | Unit
[EBDF[0:1]] (core) -
except eTPU) and NDEDI)

Enhanced 01 264 132 132 66 MHz
11 264 132 132 33

Full 01 200 100 200 50 MHz
11 200 100 200 25

Legacy 01 132 132 132 66 MHz
11 132 132 132 33

1 The values in the table are specified at:

Vpp =1.02V1t01.32V
VDDE =3.0Vto3.6V
VDDEH =45Vto55V

VDD33 and VDDSYN =3.0Vto3.6V

TA = TL to TH'

MPC5674F Microcontroller Data Sheet, Rev. 9

42

Downloaded from AFFOW.Com.

Freescale Semiconductor


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

2 Up to the maximum frequency rating of the device (refer to Table 1). The fsys speed is the nominal maximum frequency.

Electrical Characteristics

270 Mhz parts allow for 264 Mhz system clock + 2% FM.

See the MPC5674F Reference Manual for full description as not all bit combinations are valid.
EBI/Calibration bus is not available in all packages.
The EBI/Calibration Bus operating frequency, fepi o » depends on clock divider settings of block’s max allowed

frequency of operation. Normally fep; cal = foiarf /2, but can be limited to < f, 5 /2 in Full Mode.

Table 28. IPCLKDIV Settings

SIU_SYSDIV

[IPCLKDIV[0:1]] Mode Description
00 Enhanced CPU frequency is doubled (Max 264Mhz). Platform,
peripheral, and eTPU clocks are 1/2 of CPU frequency
01 Full CPU and eTPU frequency is doubled (Max 200Mhz).
Platform and peripheral clocks are 1/2 of CPU frequency.
10 — Reserved
11 Legacy CPU, eTPU, platform, and peripheral’s clocks all run at

same speed (Max 132Mhz).

Table 29. SYSCLKDIV Settings

SIU—SYSDN_ Description
[SYSCLKDIV[0:1]]
00 Divide by 2.
01 Divide by 4.
10 Divide by 8.
11 Divide by 16.
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Electrical Characteristics

4.11.2 Pad AC Specifications
Table 30. Pad AC Specifications (Vppgy = 5.0 V, Vppe = 3.3 V)*

Spec pad SRCIDSC |, 3u|-t|/|3e_|>a{2(’f]s) Rise(/rl]::l)ll3'4 Loa((z)lli))rive
1 Medium?® 00 152/165 70/74 50
2 205/220 96/96 200
3 01 28/34 12/15 50
4 52/59 28/31 200
5 11 12/12 5.3/5.9 50
6 32/32 22/22 200
7 Fast® 00 10
8 01 20

2.5 1.2
9 10 30
10 11 50
11 Fast with Slew Rate 00 40/40 16/16 50
12 50/50 21/21 200
13 01 13/13 5/5 50
14 19/19 8/8 200
15 10 8/8 2.4/2.4 50
16 12/12 5/5 200
17 11 5/5 1.1/1/1 50
18 8/8 2.6 2.6
19 Pull Up/Down (3.6 V max) — — 7500 50
20 Pull Up/Down (5.25 V max) — 6000 5000/5000 50

These are worst case values that are estimated from simulation and not tested. The values in the table are simulated at

VDD =1.02Vto1l.32V, VDDE =3.0Vto3.6V, VDDEH =4.75V1t05.25V, VDD33 and VDDSYN =3.0Vto 3.6V, TA = TL to TH'

g A W N

MPC5674F Microcontroller Data Sheet, Rev. 9

This parameter is supplied for reference and is not guaranteed by design and not tested.

This parameter is guaranteed by characterization before qualification rather than 100% tested.
Delay and rise/fall are measured to 20% or 80% of the respective signal.
Out delay is shown in Figure 17. Add a maximum of one system clock to the output delay for delay with respect to system clock.
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Electrical Characteristics

Table 31. Derated Pad AC Specifications (Vppgy = 3.3 V)*

Spec Pad SRC/DSC ) Su;“?(ia{z(is) Rise(/:s)ll“ Loa(?O'I:D)rive
1 Medium® 00 200/210 86/86 50
2 270/285 120/120 200
3 01 37/45 15.5/19 50
4 69/82 38/43 200
5 1 18/17 7.6/8.5 50
6 46/49 30/34 200

a b~ W N

4.12

4.12.1

Pad /

Data Input

AC Timing

Rising
Edge
Output
Delay

Pad
Output

/o \

Figure 17. Pad Output Delay

Generic Timing Diagrams

These are worst case values that are estimated from simulation and not tested. The values in the table are simulated at
VDD =1.08Vto1l.32V, VDDE =3.0Vto3.6V, VDDEH =3.0Vto3.6V, VDD33 and VDDSYN =3.0Vto3.6V, TA = TL to TH'

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 17. Add a maximum of one system clock to the output delay for delay with respect to system clock.

VoL

The generic timing diagrams in Figure 18 and Figure 19 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.
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Electrical Characteristics

D_CLKOUT -

/O Qutputs - — — — — — — —
A — Maximum Output Delay Time B — Minimum Output Hold Time
Figure 18. Generic Output Delay/Hold Timing
D_CLKOUT
I/0 Inputs - — ~ Vppen/2
VDDEHN
A — Minimum Input Setup Time B — Minimum Input Hold Time
Figure 19. Generic Input Setup/Hold Timing
4.12.2 Reset and Configuration Pin Timing
Table 32. Reset and Configuration Pin Timingl
Spec Characteristic Symbol Min Max Unit
1 |RESET Pulse Width trpw 10 — toyc?
2 |RESET Glitch Detect Pulse Width tepw 2 — toyc?
3 |PLLCFG, BOOTCFG, WKPCFG Setup Time to RSTOUT Valid tresu 10 — teyc?
4  |PLLCFG, BOOTCFG, WKPCFG Hold Time to RSTOUT Valid tren 0 — teyc?

! Reset timing specified at: Vppgy = 3.0 V10 5.25V, Vpp = 1.08 V10 1.32 V, Ty = T to Ty,
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2 See Notes on teyc ON Figure 16 and Table 27 in Section 4.11.1, “Clocking.”

\J

RESET

RSTOUT

PLLCFG
BOOTCFG

WKPCFG

/

_>

Figure 20. Reset and Configuration Pin Timing

4.12.3 |EEE 1149.1 Interface Timing

Table 33. JTAG Pin AC Electrical Characteristics®

Electrical Characteristics

XX
~®

Spec Characteristic Symbol Min Max Unit
1 |TCK Cycle Time tycye 100 — ns
2 |TCK Clock Pulse Width (Measured at Vppg / 2) tipc 40 60 ns
3 |TCKRise and Fall Times (40%—70%) tTCKRISE — 3 ns
4 TMS, TDI Data Setup Time trvss, trois 5 — ns
5 TMS, TDI Data Hold Time trmsH, troiH 25 — ns
6 |TCK Low to TDO Data Valid trpov — 10 ns
7 |TCK Low to TDO Data Invalid trpol 0 — ns
8 TCK Low to TDO High Impedance trDoHZ — 20 ns
9 |JCOMP Assertion Time tyemPPw 100 — ns
10 [JCOMP Setup Time to TCK Low ticmps 40 — ns
11 |TCK Falling Edge to Output Valid tespv — 50 ns
12 |TCK Falling Edge to Output Valid out of High Impedance tespvz — 50 ns
13 |TCK Falling Edge to Output High Impedance tBSDHZ — 50 ns
14 |Boundary Scan Input Valid to TCK Rising Edge tBsDST 50 — ns
15 |TCK Rising Edge to Boundary Scan Input Invalid tBSDHT 50 — ns
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Electrical Characteristics

1 JTAG tlmlng Specified at VDD =1.08Vto1l.32V, VDDE =3.0Vto 3.6V, VDD33 and VDDSYN =3.0Vto 3.6V, TA = TL to TH’ and
C_ = 30 pF with DSC = 0b10, SRC = 0b00. These specifications apply to JTAG boundary scan only. See Table 34 for
functional specifications.

o x/_ N :

() ()
(e

< @ - @—»4—

Figure 21. JTAG Test Clock Input Timing

/ N N
KX

7
:

TMS, TDI

%?3?

— —» (8)
N

TDO >7

Figure 22. JTAG Test Access Port Timing
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Electrical Characteristics

TCK
— =10
JCOMP
- (o) >
Figure 23. JTAG JCOMP Timing
TCK
~— @ -~ @]
Output
Signals |
Output
Signals \
< (14) >
Input

Signals

Figure 24. JTAG Boundary Scan Timing
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Electrical Characteristics

4.12.4 Nexus Timing

Table 34. Nexus Debug Port Timing?

Spec Characteristic Symbol Min Max Unit
1 |MCKO Cycle Time tueye 22 8 toye®
2 |MCKO Duty Cycle tvpc 40 60 %

3 |MCKO Low to MDO Data Valid* tMpov -0.1 0.2 tmeye
4 |MCKO Low to MSEO Data Valid* tmseov -0.1 0.2 tmeve
5 |MCKO Low to EVTO Data Valid* tevTov -0.1 0.2 tveye
6 |EVTI Pulse Width tevTIPW 4.0 — treye®
7 |EVTO Pulse Width tevtopw 1 — tveye
8 |TCK Cycle Time treye 45 — teye®
9 |TCK Duty Cycle troc 40 60 %
10 |TDI, TMS Data Setup Time tnToIs, INTMSS 8 — ns
11 |TDI, TMS Data Hold Time TNTDIH, INTMSH 5 — ns
12 |TCK Low to TDO Data Valid tNTDOV 0 10 ns
13 |RDY Valid to MCKO® — — — —

All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal. Nexus timing specified
at VDD =1.08 Vto 1.32 V, VDDE =3.0Vto 3.6 V, VDD33 and VDDSYN =3.0Vto 3.6 V, TA = TL to TH, and CL =30 pF with
DSC = 0b10.

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

See Notes on t.,. Table 27 in Section Section 4.11.1, Clocking.

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.

o 0o~ W
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Electrical Characteristics
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Figure 25. Nexus Timings
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Electrical Characteristics

N

/ \
TMS, TDI ><\ /><><><

— <—(12)

TDO

Figure 26. Nexus TCK, TDI, TMS, TDO Timing
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Electrical Characteristics

4.12.5 External Bus Interface (EBI) Timing
Table 35. Bus Operation Timing *
66 MHz (Ext. Bus Freq)2 8
Spec Characteristic Symbol Unit Notes
Min Max
1 |D_CLKOUT Period tc 15.2 — ns |Signals are measured at 50% Vppg.
2 |D_CLKOUT Duty Cycle tepe 45% 55% tc
3 |D_CLKOUT Rise Time terT — 4 ns
4 |D_CLKOUT Fall Time teeT — —4 ns
5 |D_CLKOUT Posedge to Output tcon 1.0/1.5 — ns |Hold time selectable via
Signal Invalid or High Z (Hold Time) SIU_ECCRI[EBTS] bit:
EBTS=0:1.0ns
D_ADD[9:30] EBTS=1:1.5ns
D_BDIP
D_CSJ0:3]
D_DAT[0:15]
D OE
D RD _WR
D_TA
D TS
D_WEJ[0:3)/D_BE[0:3]
6 |D_CLKOUT Posedge to Output tcov — 7.0/7.5 ns |Output valid time selectable via

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]

SIU_ECCRI[EBTS] bit:
EBTS=0:7.0ns
EBTS=1:7.5ns
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Electrical Characteristics

Table 35. Bus Operation Timing * (continued)

66 MHz (Ext. Bus Freq)? 3

Spec Characteristic Symbol Unit Notes
Min Max
7 |Input Signal Valid to D_CLKOUT tois 5.0/4.5 — ns |Input setup time selectable via
Posedge (Setup Time) SIU_ECCRI[EBTS] hit:
EBTS =0; 5.0ns
D_ADDJ[9:30] EBTS =1, 4.5ns
D_DAT[0:15]
D_RD_WR
D_TA
D_TS
8 |D_CLKOUT Posedge to Input toiH 1.0 — ns
Signal Invalid (Hold Time)
D_ADD[9:30]
D_DAT[0:15]
D_RD_WR
D_TA
D_TS
9 |D_ALE Pulse Width tapw 6.5 — ns |The timing is for Asynchronous
external memory system.
10 |D_ALE Negated to Address Invalid taAl 2.0/1.0° — ns |The timing is for Asynchronous

external memory system.
ALE is measured at 50% of VDDE.

1 EBI tlmlng Specified at VDD =1.08Vto1l.32V, VDDE =3.0Vto3.6V, VDD33 and VDDSYN =3.0Vto3.6V, TA = TL to TH' 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.

4 Refer to Fast pad timing in Table 30 and Table 31.

5 ALE hold time spec is temperature dependant. 1.0 ns spec applies for temperature range -40 to 0 °C. 2.0 ns spec applies to
temperatures > 0 °C. This spec has no dependency on SIU_ECCR[EBTS] bit.

Vou_F
V
D_CLKOUT OLF
: |
Figure 27. D_CLKOUT Timing
MPC5674F Microcontroller Data Sheet, Rev. 9
54 Freescale Semiconductor

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Electrical Characteristics
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D_CLKOUT
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Figure 28. Synchronous Output Timing

MPC5674F Microcontroller Data Sheet, Rev. 9

Freescale Semiconductor

Downloaded from AFFOW.Com.

55


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
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Figure 29. Synchronous Input Timing
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Figure 30. ALE Signal Timing
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External Interrupt Timing (IRQ Pin)

Electrical Characteristics

4.12.6
Table 36. External Interrupt Timing?!
Spec Characteristic Symbol Min Max Unit
1 |IRQ Pulse Width Low tipwL 3 — teye?
2 |IRQ Pulse Width High LipwH 3 — toye?
3 |IRQ Edge to Edge Time® ticve 6 — toye?

to TH'

2 See Notes on teyc On Figure 16 and Table 27 in Section 4.11.1, Clocking.
3 Applies when IRQ pins are configured for rising edge or falling edge events, but not both.

1 |RQ t|m|ng Specified at VDD =1.08VVto1.32 V, VDDEH =3.0Vto5.5 V, VDD33 and VDDSYN =3.0Vto 3.6 V, TA = TL

IRQ
(3)
- @ >
Figure 31. External Interrupt Timing
4.12.7 eTPU Timing
Table 37. eTPU Timing?

Spec Characteristic Symbol Min Max Unit

1 |eTPU Input Channel Pulse Width ticpw 4 — toyc?

2 |eTPU Output Channel Pulse Width tocpw 18 — toyc?

and C_ = 200 pF with SRC = 0b00.
2 See Notes on teyc On Figure 16 and Table 27 in Section 4.11.1, 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 configuration registers (PCR).

MPC5674F Microcontroller Data Sheet, Rev. 9
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Electrical Characteristics

eTPU Input
and TCRCLK
(1)
- \1j >
eTPU
Output
Figure 32. eTPU Timing
4.12.8 eMIOS Timing
Table 38. eMIOS Timing?
Spec Characteristic Symbol Min Max Unit
1 |eMIOS Input Pulse Width tviPw 4 — toyc?
2 |eMIOS Output Pulse Width tvoPw 13 — toyc?

1 eMIOS tlmlng Speciﬁed at VDD =1.08 Vto1.32V, VDDEH =3.0Vto55YV, VDD33 and VDDSYN =3.0Vto3.6V, TA = TL to TH,

and C_ = 50 pF with SRC = 0b00.

2 See Notes on teyc ON Figure 16 and Table 27 in Section 4.11.1, Clocking.

8 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 configuration registers (PCR).
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Electrical Characteristics

eMIOS Input
A\
(1)
- @ >
/
eMIOS
Output
N\

Figure 33. eMIOS Timing

4.12.9 DSPI Timing

Table 39. DSPI Timing! 2

Peripheral Bus Freq: 132 MHz
Spec Characteristic Symbol Unit
Min Max

1 DSPI CyC'e Time3' 4 tSCK tSYS *2 tsys*32768*7 ns
Master (MTFE = 0)
Slave (MTFE =0)
Master (MTFE = 1)
Slave (MTFE =1)

2 |PCS to SCK Delay® tcsc 12 — ns
3 |After SCK Delay® tase ns
Master mode tsys * 2 —
Slave mode tgysg *3 —
constraints ’
4 SCK Duty Cycle tspc 0.33* tsck 0.66 * tsck ns
5 |[Slave Access Time ta — 25 ns
(SS active to SOUT valid)
6 |Slave SOUT Disable Time tois — 25 ns
(SS inactive to SOUT High-Z or invalid)
7 PCSx to PCSS time tPCSC tSYS *2 tSYS *7 ns
8 PCSS to PCSx time tPASC tSYS *2 tSYS *7 ns
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Electrical Characteristics

Table 39. DSPI Timing? 2 (continued)

Peripheral Bus Freq: 132 MHz
Spec Characteristic Symbol Unit
Min Max
9 |Data Setup Time for Inputs tsu
Master (MTFE = 0) 20 — ns
Slave 4 — ns
Master (MTFE = 1, CPHA = 0)8 6 — ns
Master (MTFE = 1, CPHA = 1) 20 — ns
10 |Data Hold Time for Inputs th
Master (MTFE = 0) -3 — ns
Slave 7 — ns
Master (MTFE = 1, CPHA = 0)® 12 — ns
Master (MTFE = 1, CPHA = 1) -3 — ns
11 |Data Valid (after SCK edge) tsuo
Master (MTFE = 0) — 5 ns
Slave — 25 ns
Master (MTFE =1, CPHA =0) — 13 ns
Master (MTFE =1, CPHA =1) — 5 ns
12 |Data Hold Time for Outputs tho
Master (MTFE = 0) -5 — ns
Slave 25 — ns
Master (MTFE =1, CPHA =0) 3 — ns
Master (MTFE =1, CPHA =1) -5 — ns

1 DSPI tlmlng Specified at VDD =1.08Vto1l.32V, VDDEH =3.0Vto55YV, VDD33 and VDDSYN =3.0Vto3.6V, and TA = TL to TH

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

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.

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 bhitfield in DSPI_MCR is set to 0b10.

o N o g b

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 40. DSPI LVDS Timing? 2

Characteristic Symbol Min Max Unit
LVDS Clock to Data/Chip Select Outputs t . vDSDATA —0.25 x +0.25 x ns
tscve tscve

1 These are typical values that are estimated from simulation.
2 See DSPI LVDS Pad related data in Table 16.
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Electrical Characteristics
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Figure 34. DSPI Classic SPI Timing — Master, CPHA =0
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Figure 35. DSPI Classic SPI Timing — Master, CPHA =1
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Figure 36. DSPI Classic SPI Timing — Slave, CPHA =0
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Figure 37. DSPI Classic SPI Timing — Slave, CPHA =1
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Figure 38. DSPI Modified Transfer Format Timing — Master, CPHA =0
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Figure 39. DSPI Modified Transfer Format Timing — Master, CPHA =1
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Figure 40. DSPI Modified Transfer Format Timing — Slave, CPHA =0
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Figure 41. DSPI Modified Transfer Format Timing — Slave, CPHA =1
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Package Information

5 Package Information

The latest package outline drawings are available on the product summary pages on our website:
http://www.freescale.com/powerarchitecture. The following table lists the package case number. Use these numbers in the
webpage’s keyword search engine to find the latest package outline drawings.

Table 41. Package Information

Package Type Case Outline Number
324 TEPBGA 98ASS23840W
416 TEPBGA 98ARE10523D
516 TEPBGA 98ARS10503D
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51 324-Pin Package

The package drawings of the 324-pin TEPBGA package are shown in Figure 43 and Figure 44.
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Figure 43. 324 TEPBGA Package (1 of 2)
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Package Information

NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994,
A MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM A,

DATUM A, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE
SOLDER BALLS.

PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE

OF PACKAGE.
@ FREESCALE SEMICONDUCTOR, INC.
L oM T e MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: PBGA, 324 1/0, DOCUMENT NO: 98ASS23840W REV: D
23 X 23 PKG, CASE NUMBER: 1158-03 26 APR 2006
1 MM PITCH (OMPAC) STANDARD: JEDEC MS—034 AAJ—1
Figure 44. 324 TEPBGA Package (2 of 2)
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Package Information

5.2  416-Pin Package

The package drawings of the 416-pin TEPBGA package are shown in Figure 45 and Figure 46.

571 SEATING PLANE
Al INDEX\ 2Ii_|73 (] f N
4] 23:
[0 2[A]R[C
\ 4x[x]o.2] 416x[2]0.2]A] -—
|
\\ VARES .
|,
—
549
27 EFOREE
N /4
TOP VIEW
25X 1 12345678 010N1ZI31SIE1T1B00ANBHBE
r,.: S o ,:h'*|>>= e ,“IF
_l_ L3 i g f }l G s s o AE
JHSHSHSHSESSS IS SS 6 S 6 s i
— 4 T dddd |45
[IBss: | esedly
oL dodd |y
TIL] s 40404 resedi
TIIL O TITT !
TIT GGV TITT § -
r ey |
LLL L L e g 4444 [~
(25) TEL) 0SS S S seodl
-1 469 | H
T | rose gl 1.25__ !
TIEY 1000 4 1.05
L L : 1] 0.7 -
‘; ‘\_ ;f\ El\ b :t\ :f\.r\ \~E: ::l ti‘ 4 ; : . " :lh g 0.5
SAAAAASASEASSIlasE s ss s sl 0.6 _ -
| 216% o2-1 A -
[25X 1} ~——“'|I‘—- 0.5 2.55
7 0.25@[A]B]C 1.85
(25) ¢ @ 010D[A
SIDE VIEW
BOTTOM VIEW
@"REETL’,‘}ER,%H"‘T‘S':"‘R”EDS‘?RTV"ER&_ TNC, I MECHANICAL OUTLINE | PRINT VERSION NOT TO SCALE
27 X 27 PKG, CASE NUMBER: 1494-01 13 JUL 2005
1 MM PITCH (OMPAC) STANDARD: JEDEC MS-034 AAL-1
Figure 45. 416 TEPBGA Package (1 of 2)
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Package Information

NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—-1894.
A MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM A,

DATUM A, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE
SOLDER BALLS.

© FREESCALE SENICONDUCTOR, INC. MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: 416 |/O. PBGA DOCUMENT NO: 9BARE10523D REV: A
27 X 27 PKG, CASE NUMBER: 149401 13 JUL 2005
T MM PITCH (OMPAC) STANDARD: JEDEC MS-034 AAL-1
Figure 46. 416 TEPBGA Package (2 of 2)
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Package Information

5.3 516-Pin Package

The package drawings of the 516-pin TEPBGA package are shown in Figure 47 and Figure 48.
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Figure 47. 516 TEPBGA Package (1 of 2)
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Package Information

NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1294.
A MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM A.

A DATUM A, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE
SOLDER BALLS.

5. PACKAGE CODES: 5183 & 5198.

FREESCALE SEMICONDUCTOR, INC.
© ALl RIGHTS RESERVED. MECHANICAL OUTLINE PRINT VERSION NQOT TO SCALE
TITLE: MENT NO: 98AR REV:
TLE 516 1/0, PBGA DOCUMENT NO: 98ARS10503D EV: B
27 X 27 PKG, CASE NUMBER: 1164A-01 09 AUG 2005
I MM PITCH (OMPAC) STANDARD: JEDEC MS—034 AAL—1

Figure 48. 516 TEPBGA Package (2 of 2)
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]
Product Documentation

6 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).
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Appendix A Signal Properties and Muxing

The following table shows the signals properties for each pin on the MPC5674F. For each port pin that has an associated

Signal Properties and Muxing

SIU_PCRn register to control its pin properties, the supported functions column lists the functions associated with the
programming of the SIU_PCRn[PA] bit in the order: Primary function (P), Function 2 (F2), Function 3 (F3), and GPIO (G). See

Figure 49.
Table 2. Signal Properties Summary
P/
GPIO/ F/ Pad
_ _ PCR! Signal Name? G Function® Function Summary |1/O| Typé
Primary Functions
are listed First ——» | 113 TCRCLKA_IRQ7_GPIO113 |P | TCRCLKA eTPU A TCR clock | 5V N
Secondary Functions Al | IRQ7 External interrupt request | |
are alternate functions > 2
A 3
GPIO Functions are —» |G GPIO:Ib\ GPIO 110
listed Last \
Function not implemented on this device
Figure 49. Supported Functions Example
MPC5674F Microcontroller Data Sheet, Rev. 9
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Revision History

Appendix B Revision History

Table 46 describes the changes made to this document between revisions.

Table 46. Revision History

Revision
(Date)

Description of changes

2
(Sept 2008)

Initial release, NDA Required.

3
(Nov 2009)

Changes between Rev.2 and Rev. 3:

Added 516-pin package figures.

Signals table: Updates throughout entire table.

Updated Section 4.6, “Power Up/Down Sequencing”

Updated features list.
Updated flash PFCPR1 settings table.
Fixed JTAG Test Clock Input Timing figure so the spec #'s in table matched figure.

Updated Orderable Part numbers table.

Moved signals table to be an appendix.

Added 324-pin package thermals.
Updated part numbers in orderable parts table (missing F: MPC5674F).

FMPLL Electrical Spec table:

Spec #1 changed min values of 4 to 8

Removed last sentence of footnote 2

Added note "Upper tolerance of less than 1% is allowed on 40MHz crystal."

Oscillator Electrical Spec table:
Moved predivider op. frequency spec from this table to the FMPLL Electrical Spec table

Removed footnote #3 (since VDDE9 is an external supply and has no relation to the oscillator, PMC, or PLL).

Added maximum solder temperature to Absolute Max Ratings table.

PMC Operating Conditions table:

Removed JTemp row.

Changed VDDR to VDDREG (haming consistency)
Changed VDD12 to VDD (naming consistency)

PMC Electrical Spec table:
Added VDDREG to this parameter “Trimmed bandgap reference voltage / voltage dependence (Vppreg)”
Changed VDDSTEP to LVDSTEP12 (naming consistency)

Added two conditons to the opening statements of Section 4.6, “Power Up/Down Sequencing.”

DC Electrical Specifications table:

spec #9 (Fast I/O Input High Voltage)

spec #10 (Fast I/O Input Low Voltage)

spec #24 (Operating Current 1.2 V Supplies; IDD)

spec #25 (Operating Current 3.3 V Supplies; IDDSYN)
spec #32 (Analog Input Current, Channel Off; INACT_A)
footnote #12 ("IOH_S = {11.6} mA...")
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Revision History

Table 46. Revision History (continued)

Revision
(Date)

Description of changes

3
(cont.)

eQADC Conversion Specifications table:
Spec #7, 8: both +/-3, no dependency on frequency
Spec #15, 16: added "(with calibration)" to both

Flash Program and Erase Specifications table:
Added footnote 4 to spec #2.
Updated all initial max value times.

Updated entire AC Specifications: Clocking section.

Pad AC Specifications table: updated Medium pad specs
Derated Pad AC Specifications table: updated all specs

Updated entire Section 4.6, “Power Up/Down Sequencing.”

Updated Absolute Maximum Ratings (AMR) specs 1-11, 15, 16.

Changed name of IDDC to IREGCTL since it is the REGCTL max drive current.

Added two EMC Radiated Emissions Operating Behaviors tables and removed “EMI Testing Specifications
table.

PMC Electrical Specifications table:

1b: Changed 1% to 2%

1c: Changed 150 to 300 ppm/C

2b: added footnote

2c: Changed from "Trimming step VDD" to "Trimming step VDD120UT"

DC Electrical Specifications table:
6: Updated min value and added keep-out range

Standby RAM Regulator Electrical Specifications table:
Added brownout spec

PMC electrical spec table, added new specs: SMPS regulator output resistance, SPMS regulator clock
frequency, SMPS regulator overshoot at start-up, SMPS max output current, and voltage variation on current
step.

Added LVD VDDA specs to the PMC electrical spec table.

Removed specs for VDDF and VFLASH since those supplies are shorted with others in the package.

4
(Aug 2010)

Changes between Rev.3 and Rev.4:

Table “Derated Pad AC Specifications”, Spec #1: Changed 20ns to 200ns.

Added “324-ball TEPBGA Pin Assignments” section and mechanical drawings.

Appendix A (Signals):

Added “(the BAM uses this pin to select if auto baud rate is on or off)” to the EVTO pin description.

Added 324 pinout column.

Changed footnote from “NMI does not have a PCR PA configuration; it is enabled when NMI is enabled through
the SIU DIRER register.“ to “NMI does not have a PCR PA configuration; it is enabled when NMI is enabled
through the SIU_IREER and SIU_IFEER registers.”

Updated eQADC signals to show that eQADC A and B each have dedicated channels (ANx0-23) and shared
channels (AN24-39).
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Revision History

Table 46. Revision History (continued)

Revision N
(Date) Description of changes
4 “Temperature Sensor Electrical Specifications” table: Changed spec #2 to have one temperature range (-40 - 150
(cont) C) and changed spec value from +1.0 to +10.0 C.
“eQADC Conversion Specifications (Operating)” table: Changed spec #13 (non-disruptive injection current)
values from £1 to +3.
"IPCLKDIV Settings" table, removed footnote "eMIOS and DMA are not considered peripherals here."
5 Note 4 in Maximum Ratings updated from 2.0 V to 1.65 V.
(Feb-2011) | Changed I/0 Supply Voltage spec in DC Electrical specs, Spec 2, from 1.62 V min to 3.0 V min.
Changed the APC=RWSC value in line 1 of PFCPR1 Settings vs. Frequency of Operation table from Ob011 to
0b100
Changed note 1 for Pad AC Specifications table from Vdde = 1.62 Vto 1.98 V to read Vdde =3.0Vto 3.6 V
Changed note 6 for Signal Properties and Muxing Summary table by removing the voltage range 1.8 V - 3.3V
to have 3.3 V instead of the range.
Spec 2 in Table 9 “ESD Ratings" the spec for “ESD for Charged Device Model (CDM)” changed to 250 V (other)
from 500 V (other)
Removed voltage ranges 1.62-1.98 V and 2.25-2.75 V from spec 28 in Table 14
6 Same content as for Rev. 5
(Feb-2011)
7 Added entry for Rev. 6 and Rev. 7 to this table to fix a revision-numbering issue.
(Mar-2011)
8 Added the following footnotes to the “Signal Properties and Muxing Summary” table:

(Jun-2011) | « Footnote 10, for the ANA[0:7] signals, “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.”

» Footnote 15, for MDO[0:15] and MSEO[0:1] signals, “Do not connect pin directly to a power supply or ground.”

Changed min and max values of ID 1 “Nominal bandgap reference voltage" in Table 11 (PMC Electrical
Specifications) to 0.608 V min and 0.632 V max.

Changed min and max values of Spec 2 “ADC Bandgap” in Table 23 (ADC Band Gap Reference/LVI Electrical
Specifications) to 1.171 V min and 1.269 V max.

Changed Spec 3 of Table 26 (Flash EEPROM Module Life) from 'Minimum Data Retention at 25 °C ambient
temperature' to 'Minimum Data Retention at 85 °C ambient temperature’

Added Spec 41, 42, 43 and 44 to the “DC Electrical Specifications” table

Added Note 25 to the “DC Electrical Specifications” table for Spec 41, 42 and 43

Added Note 26 to the “DC Electrical Specifications” for Spec 44

Added Spec 17 to the “eQADC Conversion Specifications (Operating)” table.

Added Spec 18 to the “eQADC Conversion Specifications (Operating)” table.

Added Note 15 to the “eQADC Conversion Specifications (Operating)” table for Spec 17 and 18.

MPC5674F Microcontroller Data Sheet, Rev. 9

Freescale Semiconductor

Downloaded from AFFOW.Com.

129


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Revision History

Table 46. Revision History (continued)

RFS’;g” Description of changes
8 Removed spec 3 from Table 27 “PFCPR1 Settings vs Frequency of Operation”
(Jun-2011) | Updated spec 2a (Untrimmed VRC 1.2V) in Table 11 “PMC Electrical Specifications” to a max value of
VDD120UT + 17%.
Updated item 26 (Operating Current VDDA Supply) in table 14 “Electrical Specifications” from 30 mA to 40 mA.
Updated Note 11 for Table 14 (Electrical Specifications) to read IOH_F = {16,32,47,77} mA and
IOL_F = {24,48,71,115} mA for {00,01,10,11} drive mode with VDDE = 3.0 V.
Updated ID 9 in Table 11 (PMC Electrical Specifications) to
VReG = 4.5V, max DC output current with a max of 80 mA
VReG = 4.25 V, max DC output current, crank condition with a max of 40 mA
Updated Table 17 (DSPI LVDS Pad Specification) with the following:
*  Spec 1 typical value updated from 40 MHz to 50 MHz
*  Spec 2 added SRC conditions and associated values:
— SRC=0b00 or SRC=0b11 Min 150 mV Max 400 mV
— SRC=0b01 Min 90 mV Max 320 mV
— SRC=0b10 Min 160 mV Max 480 mV
e Spec3
- Min value from 1.075 V to 1.06 V
- Max value from 1.325V to 1.39 V
e Added Spec 5,6 and 7
Updated table 17 "DSPI LVDS pad specification" to include Temperature with a min value of -40 C and max of
150 C
Updated Spec 5 of Table 18, "FMPLL Electrical Specifications” to < 400 us as the Max vaule.
Added the sentence "Violating the VCO min/max range may prevent the system from exiting reset." to the end
of Footnote 16 of Table 18, "FMPLL Electrical Specifications"
Updated Spec 1 of Table 18, "FMPLL Electrical Specifications", Crystal Reference (PLLCFG2 = 0b1) minimum
value from 40 MHz to 16 MHz.
Updated Spec 1 of Table 18, "FMPLL Electrical Specifications", External Reference (PLLCFG2 = 0b1) minimum
value from 40 MHz to 16 MHz.
Removed Note 9, 'Duty cycle can be 20-80% when PLL is used with a pre-divider greater than 1', from Table 18,
"FMPLL Electrical Specifications".
Updated ID 16 in Table 11, “PMC Electrical Specifications”, SMPS regulator clock frequency (after reset) 2.4MHz
Max
Updated Table 16 “Flash EEPROM Module Life”, spec 3, ‘Blocks with 10,001-100,000 P/E cycles’ to 5 Years.
Added Typ column to Table 25, “Flash Program and Erase Specifications”
MPC5674F Microcontroller Data Sheet, Rev. 9
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Revision History

Table 46. Revision History (continued)

Revision

(Date) Description of changes

Updated Table 3, “Absolute Maximum Ratings” with the following:

- Spec 1, ‘1.2 V Core Supply Voltage’, to a Max of 2.0 V

- Spec 3, ‘Clock Synthesizer Voltage’, to a Max of 5.3 V

- Spec 4, ‘I/O Supply Voltage’ to a Max of 5.3 V

- Spec 5, ‘Analog Supply Voltage’ to a Max of 5.3 V

- Note 2 to read, “2.0 V for 10 hours cumulative time, 1.32 V +10% for time remaining.”
-Note 3,“...5.0V+10% .."t0"... 525V + 10 % ...”

-Note 5,“..3.3V+10% .."t0"...3.60V + 10 % ...”

Updated Spec 2 (ESD for Charged Device Model (CDM)) of Table 9, “ESD Ratings”, to 500 V
Updated Table 27, “PFCPR1 Settings vs. Frequency of Operation®, Spec 3, APC = RWSC column to 0b100.

Updated Spec 26, “Operating Current 5.0 V Supplies @ fsys = 264 MHz" for Ippa to 50 mA, in Table 14, “DC
electrical specifications”.
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Revision History

Table 46. Revision History (continued)

Revision
(Date)

Description of changes

9
(Oct-2012)

Updated Table 1 (Orderable Part Numbers) with actual available parts.Added new part number
SPC5673FF3MVY2 ,Package description 516 PBGA, w/EBI, Pb-free.Speed is 200Mhz nom and max.
—Removed note attached to “Orderable Part Numbers” and “Freescale Part Number”.

Updated footnotes of Table 3 (Absolute Maximum Ratings) to:

e 2.0V for 10 hours cumulative time, 1.2V +10% for time remaining.
e 6.4V for 10 hours cumulative time, 5.0V +10% for time remaining.
» 5.3V for 10 hours cumulative time, 3.3V +10% for time remaining.

Updated Table 6 (Thermal Characteristics, 324-pin Package) to show MPC5674F thermal characteristics.

In Table 10 (PMC Operating conditions) updated the parameter “Supply voltage VDD 1.2V nominal” to “Core
supply voltage".

In Table 11 (PMC Electrical Specifications) updated the following rows:

—Parameter “Nominal VRC regulated 1.2V output VDD” updated column “Typ” to 1.27 V.

—The minimum and maximum value of “Untrimmed VRC 1.2V output variation before band gap trim (unloaded)”
updated to “-14%" and “+10%" respectively.

—The minimum and maximum value of “Trimmed VRC 1.2V output variation after band gap trim (REGCTL load
max. 20mA, VDD load max 1A)” updated to “-10%”" and “+5%” respectively.

In Table 12 (Power Sequence Pin States for MH and AE pads) updated the row(VDD33 = low, VDDE = high),
parameter “MH+LVDS Pads” to “Outputs disabled”.

In Table 13 (Power Sequence Pin States for F and FS pads) updated the rows

(VDD = low, VDD33 = low, VDDE = high)

and

(VDD = high, VDD33 = low, VDDE = high) ,parameter “F and FS pad” to “Outputs disabled”.

In Table 14 (DC Electrical Specifications) updated the spec 24 “Operating Current 1.2 V Supplies @ fgyg = 264
MHz” with 'Vpp @ 1.32 V' Max value to 850 mA from 1.0 A, and deleted corresponding footnote stating that the
previous information was preliminary.

Updated current(mA) values in Table 15 (Vppg/Vppen /0 Pad Average DC Current) from Spec 5 to 13.
-Spec 5 Current (mA) from 6.5to 7.4

-Spec 6 Current (mA) from 9.4 to 10.5

-Spec 7 Current (mA) from 10.8 to 12.3

-Spec 8 Current (mA) from 33.3 to 35.2

-Spec 9 Current (mA) from 12.0 to 12.7

-Spec 10 Current (mA) from 6.2 to 6.7

-Spec 11 Current (mA) from 4.0 to 4.2

-Spec 12 Current (mA) from 2.4 to 2.6

-Spec 13 Current (mA) from8.9 to 9.1

In Table 34 (Nexus Debug Port Timing) updated the footnote of parameter “tcyc” to “See Notes on tcyc in
Table 27 “.Removed references to “Section 1/0 Pad VDD33 Current Specifications” .
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guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor assume any liability arising out of the application or use of any
product or circuit, and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. “Typical” parameters that may be
provided in Freescale Semiconductor data sheets and/or specifications can and do vary
in different applications and actual performance may vary over time. All operating
parameters, including “Typicals”, must be validated for each customer application by
customer’s technical experts. Freescale Semiconductor does not convey any license
under its patent rights nor the rights of others. Freescale Semiconductor products are
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surgical implant into the body, or other applications intended to support or sustain life,
or for any other application in which the failure of the Freescale Semiconductor product
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Freescale sales representative.

For information on Freescale’s Environmental Products program, go to
http://www.freescale.com/epp.
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