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Caution:

These schematics are provided for reference purposes only. As such,
Freescale does not make any warranty, implied or otherwise, as to the
suitability of circuit design or component selection (type or value) used in
these schematics for hardware design using the Freescale Calypso family
of Microprocessors. Customers using any part of these schematics as a
basis for hardware design, do so at their own risk and Freescale does not
assume any liability for such a hardware design.

Not es:

- All components and board processes are to be ROHS
- All small capacitors are 0402 unless otherwise st
- All resistors are 0603 5% 0.1w unless otherwise s
- All connectors and headers are denoted Px and are
- All jumpers are denoted Jx. Jumpers are 2mm pitch
- Jumper default positions are shown in the schemat
2 Pin jumpers generally have the "source" on pin
- All switches are denoted SWx
- All test points (SMT wire loop style) are denoted
- Test point Vias (just through hole pads) are deno

Signals (ports) have not been routed via busses as

User notes are given throughtout the schematics.

compliant

ated

tated. All zero ohm links are 0603
2.54mm pitch unless otherwise stated

ics. For 3 way jumpers, default is always posn 1-2.
1.

TPx
ted TPVxX

this makes it harder to determine where each signal

Speci fic PCB LAYOUT notes are detailed in | TALICS

Revision Information

Rev| Date Designer Comments

0.1 | 01 Feb2012 | Alasdair Robertson | Start of capture, Working version

X1 | 19Feb2012 | Alasdair Robertson Ist release for internal review (Complete Board)

X2 | 28 Feb 2012 Alasdair Robertson 2nd release for internal review (split into main board and DC)
X3 | 11 Mar 2013 | Alasdair Robertson Final review (including new USB transceiver)

X4 | 13Mar 2013 | Alasdair Robertson | Version sent to Pre Layout, incorporating fixes from review
X5 | 14Mar 2013 | Alasdair Robertson | Component consolodation, Few minor changes. Sent to Layout
X6 | 29 Mar 2013 | Alasdair Robertson | Changes made during layout to Daughtercard Connectors

X7 | 02 Apr2013 | Alasdair Robertson | LAY RefDes Resequence and SCH BackAnnotate

A 17 Apr 2013 Alasdair Robertson Post Layout (Back Annotated). Matches PCB RevA

AX1| 24 Jun 2013 Alasdair Robertson | Fixes and changes to RevA Prototype design

AX2| 10July 2013 | Alasdair Robertson Added CAN Term (DNP)

AX3| 12 July 2013 | Alasdair Robertson | Corrected ground on ADC Pot

B 12 July 2013 | Alasdair Robertson | Production Release

BX1| 20 Aug 2013 | Alasdair Robertson | Change to Ethernet 5S0MHz clock control

C 20 Aug 2013 | Alasdair Robertson | Production Release

CX1| 18 Dec 2013 Alasdair Robertson CAN transceivers -> MC33901, ENET clock in RMII mode
CX2| 05May 2014 | Alasdair Robertson | Added comment about LM1117 VREG output

CX3| 25 June 2014 | Alasdair Robertson PH3..5 now GPIO matrix (was SAI), PM4, PD13, PM3 to SAI
CX4| 26 June 2014 | Alasdair Robertson | Minor changes made during layout (no component changes)
CX5| 26 June 2014 | Alasdair Robertson | Part Manager Tidy up

CX6| 18 Aug 2014 | Alasdair Robertson | Added additional connector with DSPI Signals for AVB

CX7| 03 Sept 2014 | Alasdair Robertson | Added additional TWRPI header (Sheet 12)

D 24 Sept 2014 | Alasdair Robertson Released to Production (RevD PCB)

3 Different test points used in design:

TPVx - Through Hole Pad small

TPHx - Through Hile Pad Large (for standard 0.1" he

Also used on 10 Matrix (IOMx)
TPX - Surface Mount Wire Loop

goes.

—@ TPV?

1«@ TPHS
Eﬂ ™?
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5 | 4
Power Input and Linear Voltage Regulators

Input 12V DC nominal (range 10v - 14v)
See note on schematic sheet 3 regarding 3.3V regula

tor when running at < 11V)

Power Supply Input and Filter Test and reference points N
SW5 _(Power Switch)
1 i3 GND1 GND2 GND3 GND4 GND5 GND6 GND7 GND8 GND9 GND1O
2.1mm Barrel i L5 P12v
p21 Connector i F1 27uH  (3A) Main EVB
1 12V-IN 1 2 52 Power In
% 10v-14v) o
Fuse Holder G\D Test Points, Top Side GND
— =2—=C269 D202 C33 1000UF -
P23 0.1UF 1000pF B340A 68UF (c200 rad
° 1 (0603 (0402 50V) < @A (CC7343-43 pol 50v)
A 50v) 25V) GND15 GND16 GND17 GND18
oB 2
2 Screw m " " " GND
Connector) \Y;
GND GND GN\D Test Points for underside of board
¥ N [
5.0V Linear Regulator (800mA Max **) 3.3V Linear Regulator (800mA Max **)
P12V uis 5V0_LR P12V ute 3V3_LR
SN TAB_VOUT 7 T SN TAB_VOUT g ) 7
vout _ vout 1% resitors -
o+ C27 o+ C30 TP16 o]+ C28 3 o|+ C31 P17
10UF 10UF 10UF 1 i R74 100 10UF o
(35v ADJ (35V TANT) (35 ADJ (35V TANT)
TANT)  [MTT17MPX-ADJ TANT)  [MTT17MPX-ADJ 2 R273
270
Voul 1 25(1 + (R2/R1)) Vout = 1.25(1 + (R2/R1))
=3.295V
: (9] : (9]
$ "4 é "%
LED GREEN LED GREEN
GND GND Could also use 2x82 Ohm resistors for RFB2 but not in agile...
B
1.25V Linear Regulator (800mA Max ** .
¢ ( ) a ** Notes on Linear Regulator LM1117
P12V BSH103
R283 1.8K The LM1117 linear regulators provide a maximum outp ut
2 current of 800mA in ideal conditions. The current
J23 requirement for each regulator is in the region of 10's
1 U4 GND  1V25 LR of mA (significantly under the maximum rating) so
P12Vo—H these regulators will run cool on the EVB. —
2 SN TAB_VOUT
VouT
5v0_sRo—=31 0O -
o|+ C26 b1 TP15
10UF 1 iR o]+ C29
(35 ADJ 10UF 2 R305
TANT)  [MTT17MPX-ADJ 35V TANT) 1K
- Automotive Microcontroller
Vout = 1.25(1 + (R2/R1)) rleglg?;dlo > Applications
out = 1. + - | East Kilbride, Scotland
=125V ensure proper ast Kilbride, Scotlar
rfg;{?‘yl\ﬁg LII fr eesca’e Freescale General Business Use
jumper removed Drawing Title:
GND MPC574XG-MB
Page Title:
1.25V for External core supply. Simpler to use line ar rather than switcher so can safely i
power from 5V switcher (slight ripple not an issue) for reduced heat dissipation Power Input and Linear Voltage Heg"“ators
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Switching Vcs)ltage Regulatlors and SuppIS/ Jumpers

5.0v Switching Regulator

(All Resistors 1% 0603_CC)

Vout = 1.21(1 + Rfb2/Rfb1) = 4.98V

Caution

The 3.3v regulator design is optimised for an inpu
the input voltage drops below approx 11V, the 3.3v
ripple may increase. This can be reduced by increas
capacitor if required.

iRibi™R295 1.0k Rogs Ty
1 - % % J]
iRz R296 1.47K R298 1.65K GND
P12V
U17__ LM2676S-ADJ C265  10nF
2y INPUT C_BOOST [
6 (0603 50v) 5V0_SR
FEEDBACK 16 27uM
4 st o
ca4 C267 ON/OFF SW_ouT VYN
ol el « o . . -
5 Design requires
1ouF T~ TTo1uF *—> NC %g B220A-13-F o|+ C36 |J__|TP19
(1210 (0603 O~ D5 diode. Use3A 150uF
25V) 50V) B340A veésmn to y o
< |co reduce no of
Jo7 <| Components APXE100ARAISIMF80G > R300
DNP 560
” I c
I . —~ 7
a¥p (12v input, 2.0A Output, 89% Efficient, 11.24w) LED GREEN
3.3v Switching Regulator Vout = 1.21(1 + Rib2/Rfb1) = 3.3V
(All Resistors 1% 0603_CC)
IRl R292" "1 ok R291 g
l - % A \g
: A A
iRib2  R293 1.47K R297 261.0 GND
P12V
U18  LM2676S-ADJ G264 10nF
2y INPUT C_BOOST [
8, FeeoBACK (0603 50v) 3V3_SR
cas 266 y onioFF sw_our - ‘

N N s o o -
10uF | JOAUF ¥—|Nc Za o]+ Ca7 P20
(1210 ,(5%@0)3 or D6 150uF
25v) 128 <o B340A R299

P < APXEL00ARAISIMFBOG 570
z DS10
‘ c
. . . {(
YA (12v input, 2A Output, 83% Efficient) LED GREEN

t voltage of 12V. If
output voltage
ing the bulk storage

Global MCU Daughtercard
Supply Jumpers and DC power

P12V
R268 0 DC_P12V
DNP
5V0_SR
J19
1 2 MCU_5V0_S
R266 0 DC_5V0_S
M DNP
3V3_SR

2 MCU_3v3_S

DC_3V3_S

1 2 MCU_5V0_L
R264 0 DC_5V0_L
DNP
3V3_LR
J20
1 2 MCU_3v3 L
R265 0 DC_3V3_L
M DNP

1V25_LR

2 MCU_1va25_L

DC_1v25_L

To Daughtercard
Connectors

—>>DC_P12V 4

—>>MCU_5V0_S 4
=—>>DC_5V0_S 4

——>>MCU_3V3_S 4
—>>DC_3V3_S 4

—>>MCU_5V0_L 4

~—>>DC_5V0_L 4
“—>>MCU_3V3 L 4
—>>DC_3V3_L 4

—>>MCU_1V25_L 4
=—>>DC_1V25_L 4

Using Adjustable version of LM2676 rather than fixe
5V regulators to reduce number of components in BOM

Where possible, components have been shared accross
regulator designs to further reduce component count

d3.3v/

the

Peripheral Power Control

3V3_SR
0

J2s

These jumpers control the voltage of the
peripherals connected to MCU pads in the

VDD_HV_A / HV_B domains and are required

so the respective jumpers at the MCU can
be used for MCU current measurement.

The settings on these jumpers must
mirror the setting of the respective
MCU VDD_HV_A/HB_V jumpers

PER_HVB
o)

- Automotive Microcontroller
- Applications
- ~ | East Kilbride, Scotland
- fre esca’e Freescale General Business Use
Drawing Title:
MPC574XG-MB
Page Title: .
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5 T
Daughter Card Connectors (Sockets)

Notes:
- there was no neat way to fit these connectors ont 0 a B sized sheet so unfortunately the sheet size h as been
increased to C so will need to be printed on larger paper.
- The MCU Clock circuitry (apart from external cloc k) is local to the daughtercard so not pinned out o n the
connectors ) ) ) ) )
- Power is supplied to the daughtercard via MCU spe cific jumpered supplies (left connector) or direct supplies
from the regulators (right connector)
12
(GND) SH1 H2 (GND)
EXT-CLK 1 2 (GND)
5 EXT-CLK ) oND) 3 a— H7 o .
7 B2 e 5 il PH6 13
TGND) 7 B3 e J
16 PPI1 — 9 — PHg 14
14 PE6 3 3 &N} PP8 16
14 PR 0 5 I PPSJ
16 PPI0 = > e PP3 16
16 PP5 i g K9 PE7 14
14 pit PK9 16
14 P2 B i [22 [ N
16 PP9 ?3 g gﬁ:% PC12 1"
1 pcis > N} PK11 16
14 PO 0 28 ¢
16 PKio — o — PP4 16
8 PC8 13 3 12 PK14 16
16 PK13 PK12 16
ND) 351 2 PCY 8
16 PP2 £e2 7 — PLO 16
o P were i Fe—1 G
b g PP 3 I TGN PRI 1
GNDY 5] PC14 PC14 "
PP6 7 PJ4
16 PP6 TGND) 19| I TGND) PJ4 16
16 POI2 — - — POT1 16
16 PO7 PO8 16
4 610 5 56 TGND)
16 pos — - — PH14 16
16 PO9 07 e o A PO13 16
(GND) SH5 HE (GND)
G5 1 1
12,15,16 PG5 PO1 12,16
16 POt4 — 2 He PH13 16
12,16 POO 7 7 Hi5 PG4 12,15,16
9 PI7 ) 3 i PH15 16
16 PPO PO15 16
(GND) 1 7 E10 PE10 12
13 PEI — 2 z — PEQ 13
9 PI6 o5 77 - &) POS 16
16 PO5 [ a—
12 PEI r = & PG2 12,15,16
12,1516 PG3 3 2 PA2 15,
(GND) 33| E9 PEg 1
PES 85 AT
12 8 | (I 16
PES E—enpy 7| ICURSTY RSt %
13 PGy L 2 LL PN15 16
14 PAO 5] = &) PO3 16
16 PG7 g ’;gf‘ PG6 16
16 PGs 3 o0 562 PC11 7
7 PC10 P02 16
101 102 (GND)
103 104 PBO PBO 7
7 PBI e e —m 12,16
12,16 PK2 — 709 | 110 [ ©ND) PF12 16
16 PF13 1 112 (GND)
1216 ki 3 14 (GND)
16 PK6 g ::g ;;g PK3 12,16
16 PK8 £l 120 PEIT PK5 16
16 PN14 SHT SHE (GND) PF11 15,16
SH9 SH10 (GND)
15,16 PFg }g; :§§ géé PK7 16
1216 PA14 = e e PC6 7
6 PNI3 51 PF8 16
127 128 (GND)
16 PNIT = = — PC7 7
16 PJ11 133 134 2] PN12 16
PJ10 135 136 TGND) PJ12 16
12,16 PKO 13 38 PJ;
PJ9 T — PJ15 16
16 PN9 140 ] (PNB
BFT0 PN8 16
16 P13 o PF10 16
16 PA4 BJi4 PN7 16
750 | GND) PJ14 16
PN10 —25—e
1216 Ppals o ot BATT P4 19
PN3 T35 55 () PA13 12,16
16 PN i 128 4
157 158 N5 PN5 1
18 PNO i e PAT2 1216
2 eeio 163 T64 | PFI b2 !
765 166 Fo s I
167 168 GND)
(GND) 169 770 ]  (GND)
3 Mo svo_s py— IS % 7 MCUSV3S ( Mcuavas 3
T 75 7
3 Mou_tvas - MOUIVEL, b 7 MOUSVSL ¢ mcuaval 3
- . 79 180 MCU_SVO_T MOU BVO L 3
(GND) SHIT SHi12 (GND) e
ON SKT 180
Socket
GND GND

Not routed through the connectors:
- Crystal signals

- Specific MCU power pins (Power supplies are howev

ertaken to daughtercard)

3

voovoogon 0

cooo

16
16

12,13,16
16

10
16

13

13
13

13
13

12,16
16

12

wo

PA7
PE13
PF15
PG1
PH1-R
PHO-R
PA3

PM8
PH3
PM3
PM6
PM13
PMi4

PD13

MLB_DAT
MLB_SIG
MLB_CLK

PF2
PM15
DC_5V0_S

DC_P12V
DC_1V25_L

13
(GND) SH1 H2 (GND)
M1 1
H10 3 E:
Ha 5
E5 7
M12 9 Q
B 1
Q0 3 E:
C5 5 H
GND) 7 0
PG14 19 | 5
PHI2 ST
PC4. E:
GND) 5]
L9 11
C2 Ql
AG [ D)
L3 PG10
Hi1 PQ2
5 PL8
E14 9 PQ6
Z T a TGNDY
15 13 PP13
)5 5 PP12
7 7 PId
15 9 PP14
0) 1] I TGND)
PL12 PL2
PL1T PLE
PLE PL13
PL7 PMO
TGND) S| I3 TGND)
(GND) SH He. (GND)
L15 L14
M1 M9
Mz M7
E12 A10
ATT A9
GND) 7. A8
7 73 7 Fi4
ET3 75 7 GOR
F15 77 H2-R
1 79 80 ND)
HiR 1 > 1 PGi2R
HO-R 3 PG13-R
3 5 {GND)
) [ 68 (GND)
M8 9 PM10
H3 1 PM4.
M3 3 PL1
itz 7 St G
TjE3 9 100 15
GND) 101 102 12
13 103 104 9
12 105 106 12
11 107 108 7
10 109 15
1B AT 115 2
WCE SIG 15
WMCB_CLK 17
TGND) 19
(GND) H7.
(GND) @
MLB SN
TCE_SP
TGND)
(GND)
PD7.
PJ5
PJO
TGND)
D5
BE
Bi1
D1 Ji
J1 (GND)
GND) T
D8 750 P00
19 PO
F5 TGND]
B4 P04
J2 PF6
J3 PNT
GND) GND)
(GND) PF4
PF2 32
PM15 PF3
TGND) I TGND)
(GND) (GND)
DC_5V0_S DC_3v3_s
T
DC_P12v 7 DC_3v3 L
DC_TV25_ T 180 DC_5VO_T
SH12
ON SKT 180
Socket
GND GND

DC_3V3_S

DC_3V3 L
DC_5VO_L

= B

Corsnoon0ona0

cooo vooo

oo
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5 [
Reset and External Clock In

Reset is in the

VDD_HVA domain.

6

JTAG-RSTx )

Reset Input / Output
PORST PER_HVA
PER_HVA Connect an external LVI to pad
when supplying external 1.25V so
that PORST is asserted until Z Rst
va SR exterbal 1.25V supply is at 10.0K
V8 threshold and stable
TPH1
R217
C220 (0603 1 PORSTx
C224 (0603 270 0.1UF 50V) E 3> PORSTX 4
0.1UF 50V) |
< TARGET
PR16 R4 DS1 RESET GND
10.0K 10.0K GND YELLOW LED LED YR4
Reset from © ™ us 10.0K Bi Directional reset
Debugger U4A ] 49 line to/from MCU
JTAG-RSTx 1 CC\ o VCe
7 SYSTEM-RSTx 3 sea== |2 RST-INx 1T e 12 MCU-RSTx
RST-SWITCHx 2 MR RESET >>MCU-RSTx 4.6
ND Tri-State Buffered
Reset Switch SN74LVC2G08DCT GND RESET signal to
(1.65 to 5.5v operation) | reset the MCU
1 ™ =» Buffered RESET-out
SW1  B3WN-6002 GND ADM6315-26D2ARTZR7 Active reset drive (high / low)
GND (2.5 to 5v operation) for any periperhals that need to
be reset when MCU is in reset
e '”:(06—03 —@ TPV 3v3_SR
0.1UF 50V D1
) Note: R214 270 A A c
GND M
The Reset pad on Calypso is in the VDD_HV_A domain which can be run from either 3.3V or 5V LED RED
(selected by the VDD_HV_A and PER_HVA jumpers) (MCU RESET)
To maintian brightness on the LED's irrespective of the voltage setting, the LED's are u4B
powered from constant 3.3V, grounded via the reset ine. 5 ~
s 3 RST-OUTX S>RST-0UTx 10,12
SN74LVC2G08DCT
External Clock In (SMA)
EXT-CLK 3> EXT-CLK 4
© R216
100
-|P7
5 2
) 4 3
CON 1 SMA
SMA style
Connector GND
- Automotive Microcontroller
- Applications
- f ’ ~ | E: ilbri
- ast Kilbride, Scotland
- reesca e Freescale General Business Use
Drawing Title:
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Debug Connectors (JTAGIand NEXUS) 4

ENENENFN

45

EN N N N Y N N N S N T

INEN

INEN

PCO
PC1
PH9
PL8

JTAG-RSTx << T

MCU-RSTx << @

PH10

PL12

PL9
PL11

PL2
PL3

PL4
PL5

PL10
PL6

PL7
PL13

PL14
PL15

PMO
PM1

PM2
PM7

PM10

PM9
PM8

JTAG Standard 14-pin Connector

(All JTAG reset pullups are on Reset Page)

Voltage Domains:

All of the signals used for JTAG (with the
exception of EVTI, see note) are powered from
the VDD_HV_A domain. All of the additional
signals used for Nexus are powered from
VDD_HV_B.

If you are using Nexus, you need to ensure that

the VDD_HV_A and VDD_HV_B domains are at the
same voltage as well as ensuring that the

peripheral supplies PER_HVA and PER_HVB match
VDD_HV_A/B. See the MCU power page for
configuration jumpers.

PER_HVA
Note on EVTI:
»R44 PR41  PRI5 EVTl is an optional
10.0K  >10.0K  »10.0K ONCE Connector signal. Although it is
supported on the JTAG
P8 connector, tools vendors
& PCO DI TDI) 1 2 (GND) do not normally use EVTI
3 PC1 TDO TDO) 3 4 (GND) on non trace hardware.
PH9 __ TCIK CLK) 5 6 (GND)
2 PL8 EVTI EVTI EVTI) 7 o 8 (NIC) EVTI is powered from
R19 0 DNp; DBUGRSTX ( 9 10| (TMS)  PHI0 VDD_HV_B whereas the
[\ i1 12 (GND) rest of the JTAG signals
JTAG-RSTx (RDY) 13 14 (JCOMP) JCOMP are from VDD_HV_A. In
buffered R3 Y0 1 * © order to use EVTI on the
reset TO MCU) c17 C20 CON_2x7 JTAG, connector,
R30 ¢ 47PF 47PF = oR1 VDD_HV_A and HV_B should
R
MCU-RSTx 2 9 10.0K 10.0K be set to the same
idirectional “BNP DNP DNP  Place One CAP voltage. Rather than
MCU reset) X next to each impose this limitation
Optional connector for all customers, a
Config ° ° zero ohm link has been
added to allow EVTI to
GND be enabled on the JTAG
& PH10  TMS connector if required.
NEXUS 50-pin Connector
PL12
P
PER_HVB
P10 PER_HVB
Ve ) (GND)
PL9 (MSEO_0) 1 2 REF) R245 PL12
g PLTT X 3 4 TCK) PHY [TR235 7 PL
(GND) 5 6 PH10 [TR225 1 PLiT
PL2 (MDOO0) 7 DI) PCO | : R236 PL:
e (VDO1) g o[ (To0) o I Roze S C
EGND) ) 1 12 (JCOMP) __JCOMP [T R237 : L.
PL4 MDO2, 13 14 (RDY) R227 PL
e ooy s 0 Hae | @ e I Rass 0 PL10
(GND) 17 18 (EVTO) PL12 [ R228 PL
PL10 (MCKO) 19 20 T) UG-RSTx [ TR239 L
g PL6 (MDO4) 21 0 22 RST OUT) CU-RSTx | R229 2 L13
(GND) 24 g2 A PL14
PL7 (MDO5) 25 26 ]_(CLKOUT) ° PL15
— TPV11 ®
g ERE (VDO a7 |0 o Pl
{GND) 29 = I ~ | (GND) i o PM1
PL14 (MDO7) 1 32 (DAIL) [ M2
g PL15 [( 3 5 D “ | (oA € PN
(GND) 5 38 * | (GND) PMT0
PMO (MDOY) 71 %8 (ARBREQ) i__PM9
g PM1 (MDO10) | 39 o240 (ARBGRT) .__PM8
(GND) 41 72 | (GND)
PM2 (MDO11) 43 44 (MDO13)  PM8 Neus
g PM7 (MDO12) 45 46 (MDO14) PM9 gpﬁclflc |
(GND) 47 48 (GND) 13Ku(')]650a3
PM10 (MDO15) 49 50 (NIC)
> sz | (en)
CON 2X25
\ Y
GND Nexus GND
PM9
g PM8

Z “ freescale
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CAN & LIN Physical

4

All CAN and LIN signals are

in power domain VDD_HV_A.

All interfaces will work at
3.3V or 5.0V (PER_HVA
jumper)

ENEN

ENEN

ENEN

PB1

PC10
PC11

PB3
PB2

PC7
PC6

CANO Physical Interface

5V0 SR PER_HVA
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V)
VI/O - determines the signal level on MCU TX and RX pins G255 G254
and can range from 2.8 t0 5.5V CZ}ZO_.]_ _.I_O 1UF _.L?f? _..!_0-1 UF
i 0603 (0603
STB - High for Standby mode, pulled low for normal mode. ( R R R
0% S0) CAN ternination resistor
footprint. Place on b
GND vz @ @ GND under si de of PCB
J15 a o
> PBO (CANO_TX) 1 " 2 CANO_TX 1 a = 120
PBT (CANORX) 3 | =2 |4 ™o > 3 pis
e CANO_RX -
| )_| 4 RXD CANH 7 __CANO-CANH ; HDR 1X
R5‘ 4,J0K__CANO-S 8 STB CANL 6 CANO-CANL g
TPV16
z
(O]
GND MC33901WEF GND —
GND
CANL1 Physical Interface svo SR PER_HVA
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V) C256 CAN ternination resistor
ca73 c287 ca72 | gqUF f i Pl
VI/O - determines the signal level on MCU TX and RX pins ToF AUF ToF : ootprint. Place on
and can range from 2.8 to 5.5V (0603 (0603 under si de of PCB
[
STB - High for Standby mode, pulled low for normal mode. 50v) 50V)
GND VLRI Wil GND
J14 a o
3 PC10 (CANLTX) 1 [ ——o |2 CAN1_TX 1 a = R3Q6 A 120
PC11 [CANILRX) 3 | o ™ > SN b4
e CAN1_RX ~
| 4 RXD CANH 7 _CAN1-CANH
1 HDR_1X3
R5‘ 4,J0K_CAN1-S 8 STB . CANL 6 CAN1-CANL g
TPV15 % e
GND MC33901WEF GND
GND
LlNO Physical Intel’face Master Mode Pullup Enable MC33662LEF LIN transceiver is newer version of 33661 offering:
- Full LIN compliance (33661 no longer compliant)
- Improved ESD protection on LIN pin up to 15KV
PER HVA J11 AD200 GF1A R25 20K P9 - Improved ESD on Wake and VSUP Pins
J10 S Us c - Other EMC and performance improvements B
PB3 (LINO_RX) 1 2 LINO-RX 1 | | € © See freescale.com for more details
S—pez ONO_TX) 3 | =14 (Enable) E?\‘(D Vs"dg 7 LINO-VSUP
e ake, LINO-LIN
i LINO-TX WAKE LIN 3
TXD GND 1 oot coa Bt '|;10ta| c'I]Jrrer!( V_ CONPLUG 4
| 0.1UF attery through resistors GND
Ry 1000pF  Reverse (LIN Bus at GND)
aND L MCS3BRABUS GND s el o A e LIN Molex
EN = PER_HVA enables Transceiver and sets I/O for VDD_HV_A 50V) gruolf:clion Each resistor spec Connector
WAKE = GND ensures no spurious wakeups =0.1W (0.2W total) L
GND
LIN1 PhySICaI Interface Master Mode Pullup Enable
J13 D201 GF1A | R24§ 2.0K
PER_HVA U10 A C P11
J12 Automotive Microcontroller
F -
PC7 (LIN1_RX) 1 " 2 LINT-RX Applications
PC6 (ONITX) 3 | == (Enable) 2 | RXD nH 2 LIN1-VSUP : ppicat
> = (b)) = EN VSUP TINTLIN freesca’e* East Kilbride, Scotland
LINT-TX WAKE LIN Freescale General Business Use
TXD GND Coas oo '|;10ta| c'I]Jrrer!( YV CONPLUG 4 Drawing Title:
Battel through resistors GND _
GND (MC33ERABAGT GNp  =LO1UF 10000F Reverse (LIN Bus at GND) MPC574XG-MB
(0603 (ov) polarity & =12mA (0.144W) LIN Molex Page Title:
EN = PER_HVA enables Transceiver and sets /O for VDD_HV_A 50V) S fe i Each resistor spec Connector CAN and LIN
WAKE = GND ensures no spurious wakeups rotection
.1W (0.2W total)
Size Document Number Rev
GND B SCH-27897  PDF: SPF-27897 D

Date: Tuesday, September 30, 2014 |
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USB RS232 5(seria|) Interfa<|:e

All Signals are in
power domain
VDD_HV_A

FTDI interface will
work at 3.3V or 5.0V
(PER_HVA jumper)

FTDI USB <-> Serial Interface

- Self Powered mode. No power is taken from USB
- Device efaults to Dual serial (RS232) mode ie RS2
- Configurable I/O voltage on CHA / CHB via VDDIOA/

5V0_SR

D4
—| BGX50A

|

4

GND

GND

R69 27

32 on both Aand B
B 5v0_SR

C258 (0603

P
50 R25
0.1UF 50V) 470

C261
0.033UF

u13

46
3

PER_HVA

C263
0.1UF

(0603
50V)

42

o
AVCC

3V30UT

USBDM

= ool
IS

c

@

@

z

O
R68 27

T ¢
® 50

St

C23 |C24
USB_TYPE_B —_— =
7PF U7PF
NP DNP

L7 UsBDP

RSTOUT#

GND

RESET#

XTIN

5V0_SR

XTOUT

EECS
—5 EESK

e
R252 10.0K

EEDATA

47

TEST

AGND

VCC1

ADBUSO (53
ADBUST (53
ADBUS? |57
ADBUS3 (55

VvCec2
VCCIOA
VCCIOB

ADBUS4
ADBUSS [2—EUS®
ADBUS6 _l—x

ADBUS7 [——x
ACBUSO [Ha—x
ACBUST [Ha—x
ACBUS2 [—=5—X
ACBUSS [—g—~

€259 €260
0.1UF 0.1UF
el* c22

0603 0603
10UF 50v) 50v)

GND

Generic
Pin
name

232
UART
Mode

Pin#

ol
c|
2|

onf o=

Send Immediate / Wakeup
Disabled for CHA

PER_HVA
R254 10.0K T
&

SIWUA
BDBUSO 39

40 FTDI_TXD 1

40 BDBUSO | TXD

39 BDBUS1 | RXD

FTDI Pin 40 (TXD)

is Output from

FTDI Device,
connect to MCU RXD

FTDI Pin 39 (RXD)
is Input to FTDI
device, connect to

BDBUST 35
BDBUS2 (37—
BDBUS3 |55
BDBUS4 [—55—
BDBUSS |53
BDBUSS |35
BDBUS7 [—=—x

BCBUSO [—g—<
BCBUST 55—
BCBUS2 [55—X
BCBUS3 55X

Send Immediate / Wakeup
Disabled for CHB

PER_HVA 5v0_SR

R253 10.0K
&

SwuB

e

PWREN#

GND1
GND2
GND3
GND4

45

9
18
25

FT2232D

34

GND

R250 10.0K Disable Receiver when
DNP in USB suspend mode

MCU TXD
2 (MCU_LIN2RX) PC9
r T ey b9 .
- Automotive Microcontroller
- Applications
- f ’ ~ | E: ilbri
- ast Kilbride, Scotland
- reesca e Freescale General Business Use
Drawing Title:
MPC574XG-MB
Page Title:
USB RS232 Interface
Size Document Number Rev
B SCH-27897  PDF: SPF-27897 D
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USB Signals
are in

power
domain
VDD_HV_A

°| The USB
interface
only supports
3.3V

operation.
Alll/O

signals must

be 3.3V. If
VDD_HVA is
setto 5V,

USB MCU pads
must be left

as tri-state

with no

pullups.

USB (Type A Host and TypeI AB OTG)

3v3_SR 5V0_SR . .
General Layout Note. Recommendation is to keep all
: tracks between MCU and USB PH |ess than 3" See Adobe Acrobat
€239 C236 €230 iti i i i Document
Coomle |2 o2 W53 addi tional SMSC Layout guidelines PDF to the right
35V
(Layout Note: Place Series  TANT) (0603 (0603 @35v. USB Host, Type A
Term nation resistor close 50v) -~ 50V) TANT) ) - 1YP
to USB IO u7 Vs SR (Available on all packages)
> _
GND g i, Q GND
PG14 USBl DO) 3 =] = 8 (Layout Note: Route DP and DM with USB_TYPE_A_FEMALE
i gg}g PG5 Bﬂﬁ? > é EEEEEH? 11 (S‘ﬁalez%%MTTg[)KOUT 90 OhmDifferential Pair. Keep
P 1 [)2 5 wil z i
4 PE14 S E}g ) DATA2 REFSEL2 14 tracks as short as possible) P5
i orar S ) DATAL '
—F UsB A EN mE A
j PG11 > :,C_ . 18 DATA5 cpen 7 e Sil s2
PHI1 P 1 D7 13 | DATAG 22 USB_A_VBUS R36 20K (20K for HOS L4 260HM  C214
4 PHI2 H D7) S | paTa7 VBUS == oW oS ¢ D 100UF 7 OUF 1 el 2, 10000F  usg A sy A —1
4 poa (O3 (USB1_DIR) 31 19 USB_A DM Toa02 USB A DM A
4 Pl P14 {USBL_STP) 39 | DR DM g USB_A_DP TANT) TANT) 500) A A
Y pis D PI " (USBL_NXT) 2 STP DP 53 =GND for mode) ot o+ C216 o+ A =
4 PC2 2 PC2__ R49 &30 USBT CIK 1 | NXT © C10 10UF
CLKOUT 20 USB_A_VDD3.3 1000pF @35V
PRI PI7__ (USBL_RST Active Low) 27 VDD3V3_20 TANT) GND
RESET 28 GND BV
33PF Y3 R33 VDD1V8 28 ["35—1USB_A VDD1.8 0402)
SoH 10 VDD1V8_30 GND GND
fao « Ao RBIAS [24
10.0K < cl4 % ]
SPK_R | 12 © R38 C238 ci9 Layout Note:
3v3_SR SPK L 2 NC ——x 806K —1uF =2=1uF P|ace caps &
Crystals are o 1% (1ov A0V resjstor as
33PF FOXSDLF/240F-20 USB8334 0603 0603
(20pF Load 2 low ow Close to
R Capacitance) v ESR) v ESR) device as
c13 1.0M GND GND GND GND possi bl e
GND
USB OTG Micro AB
3V3_SR 5VO_SR . SVOSR : (Only available on BGA packages)
. .
H U9 .
: USB A EN 1 — FLg A TPVI2(2
G245 C235 G244 . ENA FLGA .
Gt . USB_B_EN 4 3 FLgB TPVI3|:
(13%13/& + 0.1UF 0.1UF o]+ 10UF : B | ENB s | P
: .
(Layout Note: Place Series  TANT) (0603 (0603 35V H 7 8 USB APWR |o P1
Termi nation resistor close 50v) o - 50v) TANT) . IN OUTA H 7
USB | s @ & : 6 5 USB.BPWR -+ SHELL2 ~ SHELL3
to 9 : GND  ouTB — :
o z Vg SR H e H 6 ISHELLY  sHELLe |2
GND 3 B 9 GND ¢ GND 1C2026-TYM :
PP USBO_DO 3 a E . i B
4 PPI5 = £ Sloatno S % rerseo b5 : USB Power Switch GND :
1 PP14 07 5 DATAT £ REFSEL1 [z I . a )
4 EEB < gﬁ$ﬁ§ REFSEL2 (Layout Note: Route DP and DM with ZAt 2
4 par & PQ _D4) DATA USB B EN 90 OhmDifferential Pair. Keep 0=co>
¢ P r
: PQS S Dgg )| 18 DATAS CPEN 17 B | tracks as short as possible) USB AB 5 <|oo]ou
PQ5 = DATA6 B B VB R37 1.0K  (1KforOTG
4 P4 Q4 _D7) 13 pATA7 vaus |-22 USB_B_VBUS , ( )
4 PQ2 PQ2 (USBO_DIR) 31 19 USB_B_DM (L/10W 0603)
< PQO ) _STP) 29 | DIR DM g USB_B_DP D
+  PO3 D PQ3 (USBO_NXT) —5 | STP DP 23 USB B D 1 | UsB B ID
4 Pt g Q1 __Ra8 ' 30 USBOCIK 71 | NXT 1D [ USBBDP
CLKOUT Vooavs 20 |22 USB_B_VDD3.3 [USEB DM
i [ = —USB BG5SV
4 Pl 3 PI6 (USBO_RST Active Low) 27 RESET 28 o
VDD1V8 28 L3 260HM
Y4 R32 _28 730 ]USB_B_VDD1.8 c212 C5
3 akz 10 VDD1V8 30 100UF 1.0UF
X0 ’ T
R47 24 (16V_ |(16V_ |(0402 Automotive Microcontroller
10.0K cig & REFCLK/XI o RBIAS [F———— TANT) |TANT) [500) o1 Y Applcations
z o|+ o+ 0205 of+ 1000pF - East Kilbride, Scotland
3V3_SR SPKR | 12 ? R39 c237 c18 : c4 f ’ | East Kilbride, Scotlan
> SPK_L 2 NC ——X 806K —1uF =2—1uF Iﬁ?gggt Cglstse;& 1000pF (35\/ (50v - reesca e Freescale General Business Use
R e a0r-20 - 1% S0 S5 resistor as TANT) 402 Drawing Tile:
- USB8334 -
33PF (20pF Load o low low close to MPC574XG-MB
Capacitance) y B0 ¢ ESR) device as GND GND Page Title:
ci5 1.0M GND GND GND GND possi bl e USB Type A/ Type AB
GND
Size Document Number Rev
B SCH-27897 ~ PDF: SPF-27897 D
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Ethernet

All Ethernet Signals
are in power domain
VDD_HV_B

The Ethernet
interface only
supports 3.3V
operation. All /O
signals must be 3.3V.
If VDD_HVA is set to

5V, Ethernet MCU pads

must be left as
tri-state  with no
pullups.

ENFNENFNNES

NN N N N NN

INFS

5,12

4

50MHz Osc for RMII and 25MHz XTAL for Ml 3V3_SR | 200 3V3_SR
G200 (0603 1200HM
RMII_50MHZ 0.1UF ||50V) 1 2
Layout Note - Place Caps
aMD and Resistors close to PHI
cik| 3 PHY_50MHz C241 o[+ G227 R29 ® & R21 C232 C223
0.1UF _ol 0.1UF | 0.1UF
out 10UF 2.2K> »2.2K B
D c211 (TANT) (0603 5% 5% (0603 (0603 ® R224 3V3_SR
o] BSOMHZ b PHY_25MHz 1 50V) 50V) 50V) 49.9
i (MIT Clock) 1%
38PF V| vy J7 ol ale| ol
GND = GND us™| ¥ I 10/100 single ph
25MHZ 6 y 4
33P @ o o GND Cozs
GND R215 1 S oe 27 01UF 3V3_SR Pulse J1011F21PNL
(RMII) CLKIN X1 34 X1 g 88 oo R233 o (Inclufdes built in
c210 (*MI X2 3%, = 289 a6 49.9 g%evo)a transformer)
33 25 Y ¢ 1% P6 RJ45-8
PG13-R PG13-R (Termination on DC) (+MIN) (TXD3) 6 Q0 25MHZ_OUT TPV10
paish PGI2-R {Termnation on DC) VI (TX02) TXD3_SNIMODE 17 ToP GND 1D+ cGt
PS F} PHO-R (Termination on DC) RMII (TXDT) 2 TXD2 TOP 46TDN [ TD- GND1
PH?’R Hi-| (Termination on DC) R TXD1 TDN CT 3
PH2.R H2- {Termination on DC) RMIT (TXEN) 2% TXDO 5 GND_4
hos PG1 45 50 RMIT TXCLK TXEN 14 __RDP GND_5
*See Layout Note TReo 50 _DNP TXCLK dp83s4se RDP {3—RDN 1 CT 6 cGz2
PE13 (bottom right) R43 50 MIT) RXD3 46 RDN ® R234 3V3 SR g | BD+ GND2
PEIS AT Ra2 /50 M) RXD2 45| RXD3_PHYAD3 49.9 RD-
AT A Ra0 50 RMIT RXD1 44| RXD2_PHYAD2 28 LEDY 1% <o o«
PA8 PA R35 0 50 RMIT RXDO 73 | RXD1_PHYAD1LEDACTCOL_ANEN |—5& X i >> (00 \v/
PA9 FFI5 STERAA] RMVIT RXDY 39| RXDO_PHYAD1 LEDLINK_ANO = GND GND
PFis — 5 2 M2 39 | RXDVMIMODE LEDSPEED AN [% - o5 P e olo| o
0 ™ RXER_MDIXEN
pA10 A . N 45 COL_PHYADO prBOUT [-224PFEOUT Roas 0.1UF L 01UF [ 0.1UF
Pe12 Ea = 5 G} EXCIK 38| CRS_LEDCFG 18 49.9 (0603 (0603 Ro223 R222
0 RXCLK PFBIN1 37 2 19 50V) 50V) 70 270
PGO-R PGO-R (Termination on DC) (RMII (MDC) 31 PFBIN2
= g PFi14 (RMIT 30| MDC) GND 3V3 SR 3V3 SR
MCU Output PH Qut put GND
Resistors Next Pl ace Next to 29 | e
to MCU on PHI 7| RESET 24__RBIAS Pace Caps close
daughtercard ~ PWR?\‘NJN-TN RBIAS
- [y}
. . . . 'noo —N®W
Series Ternination Resistors: g98z2 29899 R18 ¥
50 Chns as per Tl spec. Place cG588 DODDD 4.87K
resistors as close to driving <<0=x= Coocrco
source as possible. Ternination
recormended for ALL M1 signals 22BB3F "’I(”Li.-.-
C240 Layout Note:
Jg GND AE%ZLJQF_‘_OC‘%ZUSF KIS _‘_:):.21%JSF Place 0.1uF cap close
RST-OUTx ) RST-OUTx 1 = = S, = to each pin. 10uF
% GND (0603 | (0603 119}\J,§T (0803 TANT as close to pin
2 50V) | 50v) (TANT) | 50v) 23 as possi bl e
PI1 3 Reset Control :
PI11 > - Reset from MCU Reset Qut (will reset with MU) PFBIN1  PFBIN2 PFBOUT
- Reset fromGPIQ Allows MU to reset PHY as well as hold PHY in reset GND
while reset config data can be driven onto pins to change node etc.
3V3_SR
YR218
10.0K
Boot Configuration (using PHY internal Pulls) 3V3_SR R308 ,0 RMII_50MHZ ** Layout Note - Place
resistors as shown PHY_50MHz
- Auto Negotiation Enable (Al speeds / duplex supported) 1 with shared pad on PGl
(AN_EN, ANO and ANl al | Internal PullUP) side of resistors
- Operating Mbde (M| or RMI) 29K 5% For RMII mode,
(SNl _Mode Internal Pul | Down, M| _Mde control via junper) 3 remove resistor
Posn 1-2 for MIl (default) between PG1 and
- LED Configuraiton (Mdel) Posn 2-3 for RMII g;ﬁ';*;nag%g':%% PG1 TXCLK
(LED_CFG I'nternal PullUp) GND PHY_50MHz
- MDI X Enabl e (Auto MDI X Enabl ed) 3V3_SR MDIO Pullup
(MDIX_EN Internal PullUP) 5 « - ‘Automotive Microcontroller
2. 1.5 PF14 - Applications
- Physical Address (set to 0b00001) - - E::t Kilbride. Scotland
PHYAD[ O] Internal PullUp, PHYAD[1..4] Internal Pull Down f ’
( ADL 0] w ADl 1 ) - reesca e Freescale General Business Use
Layout Note: Drawing Title:
MPC574XG-MB
M1 Mde resistor (MI / RM1 node) and the MDIP ullup resistor should be placed as close as
possible to the PF15 / PF14 tracks to reduce the effect of a stub on the transnission line. Page Title:
Ethernet
Size Document Number Rev
B SCH-27897  PDF: SPF-27897 D
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FlexRAY Ph;s/sical InterfaceI

All Signals are in Decoupling Caps for BOTH IC's. Place next to power pins.
power domain VDD_HV_A.
; h P12V 5V0_SR PER_HVA
FlexRAY interface will lElebeAY
work at 3.3V or 5.0V connctor
(PER_HVA jumper) P4 : :
PC12 _ (FR_DBGO) 1 2 (FR_DBGL
PP g i (FR_DWTETW .| £209 | p221 .| £222 | p217 Say | oA Sas | oA
4 Pol4 e 0.1UF | 0.1UF 0.1UF o[ 0.1UF
PER_HVA 50 SR P12V 10UF ~ | 10UF 10UF ~ | ToUF (0603 " | (0603 (0603 " | (0603
. eors PCI5 o 50v) | 50v) 50v) | 50v)
4 Pmag Peis ‘ ‘ ‘ ‘ ‘ ‘ ‘
VBAT VBUF vee vio %
GND.
J3 ool
4 Pcs PCS5 (FRA_TX) 2 FRAJTXD vz <N ‘
PR g PED (FR_A_TX_EN 7 FRA-JTXEN coukr
4 PEs Y PE3 (FRARX) 6 FRA-JRXD GND 203<
Soad
11| avn EE AR FRA-INH2 @100 C204
10 0 2 FRAINHT 10PF
PER_HVA HDR 2X3 TRXD1 INH1 TPV7 by
%0 op |18 FRA-BP 1 L2 2 FRADATAA 1
2 17 IANS 2
SZOO S ALY ; i ESQS%EN g’é’é’“ BM 5 FRA-BM 4 &o~~ 3 FRADATAB
203 10. - DLW43SH
R205 O A10.0K 5 )): 6 | [ FRAEN STEN RXD =73 FRA-ERRN g 1o €203 GND | Crimped lead - 279-9522
R212 Y N10. 7 o :— EN EQE: 12 FRARXEN @ 10V 10PF Receptacle housing - 279-9156
0 FRA-WAKE 15
WAKE =4 (0603)
GND ©
o TIATOBOTS/IN ’
- Bus voltage +/- 12V (VBAT = 12v)
Components spec'd for 12V operation
FlexRAY A b
FlexRAY B PER_HVA 50 SR P12V
Ja Jelgle
4 PEa PE4 (FR_B_TX) 2 FRB-JTXD A i i
4 bos g PC4 (FR_B_TX EN) 4 FRBJTXEN COLE
4 pEs L PES (FRBRX) 6 FRB-JRXD GND S03%
11 >2g 1 FRB-INH2 R208 C202
DR 2x3 10| TAXDo INH2 |5 FRE-INAT : e 47.0 10PF
1 1 1% G207 P2
PER_HVA ™0 ap |18 FRB-BP 1 U 2 FRB-DATA-A 4700PF (0603) 1
1 17 D | (50V 0805) 2
R201 0. 1 2 FRB-BGE gé’g\‘ BM —]_FRB-BM 4 &<~~~ 3 FRBDATAB y
R204 0. 3 7 FRB-STBN 7
R206 % 0. 5 D15 [ _FRBEN STEN RXD =3 FRB-ERRN DLW4SSH C201 GND | Crimped lead - 279-9522
R211 o 0. 7 o EN ERRN I3 FRB-RXEN x Tova 10PF Receptacle housing - 279-9156
® D] FREWAKE 15[\ o o RN 3
g (0603)
GND ©
o TIATOBOTS/IN :
- Bus voltage +/- 12V (VBAT = 12v)
Components spec'd for 12V operation
GND
MODE EN_ STBN
Normal T 1
[ Rec Only 0 T Automotive Microcontroller
Go 10 Sleep 1 0 * - Applications
Slecp U - fre esca’e East Kilbride, Scotland
- Freescale General Business Use
Drawing Title:
MPC574XG-MB
Page Title: N
FlexRAY Physical Interface
Size Document Number Rev
B SCH-27897 ~ PDF: SPF-27897 D
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SAT Audio, AVB & TWRPI Connectors

General Purpose TWRPI
3V3_SR 5V0_SR 3v3_SR 3V3_LR 3V3_SR
) o
P26 3V3_SR P27 3V3_SR
PR316 —
R315 9 ool 2 10.0K K ool 2 R318 0K
10.0K 23 314 o0 POO 12C0_SCL g S 12C0_SDA POI (¢ poi 416
00 TWRPI-ADCO PD5 712°
DB TWRPI-ADC 0015 PA12 _ (DSPIO_SIN) Q010 (DSPIO_SOUT) ___ PA13
416  PD6 & (ADCI_PTI0]) gg 2 TWRPI-ADC2 PD4 PAT5 (DSPI0_SS0) gg ? (DSPI0_SCK) PAT4
4 4
gg PK3 (EIRQ31)  (GPIOO/IRQ) 5 gg (GPIO1) PKO o 46
PR «—EDr TWRPI-IDO o9 TWRPLID1 PD8 PKT (GPIO2) 7159 (GPIO3) PK2 gg By e Note: Ports
g (ADCI_P[11]) 9 00 RESET RST-OUTx PK4 (GPIO4) 9 00 0 ! PKJ[0..5] are
shared with the
Note: Ports v W \ \V GPIO Matrix
PD[4..8] are GND CON_2X10  GND GND CON_2X10  GND
shared with the
GPIO Matrix 510 RST-OUTx ) RST-OUTX EE: PK4 i’lg
PK1 )
ADCL_P[12
416  PD8 %EWD PK3 PK3 416
4,16 PD4 _(Wﬁm
416 PDs DS - PO« Poo 416
SAI Audio and AVB
P25
002 Pins used on this header are also at GPIO Matrix
416 A2 PA12 DSPI0_SIN) S oT
418 N A DSPI0_SOUT) os PA12 - DSPIO_SIN (Also shared with TWRPI)
e N PA14 DSPI0_SCK) os PA13 - DSPIO_SOUT (Also shared with TWRPI)
416 PA{ PA DSPI0_SS0) 0 PA14 - DSPIO_SCK (Also shared with TWRPI)
g 5 PG DSPI3_SOUT) O O3 PAL5 - DSPI0_SSO (Also shared with TWRPI)
41516 PG2 = 0 O
j’}gqg Egi 7 {DSPT3_5CK) g g PG2 - DSPI3_SOUT (Also shared with User LED)
41516 P PG (DSPT3_SIN) 00 PG3-DSPI3_SS3 (Also shared with User LED)
1 G5 g PG4 - DSPI3_SCLK (Also shared with User LED)
00 PG5 - DSPI3_SIN  (Also shared with User LED)
\Y
HDR_toX2 V-
DNP
3v3 SR
P24
2
4 PF2 PF2 SAI0_DATA3) g g 4 Differences to RevC
4 PF3 F SAI0_DATAZ, 06 Pin 17 was PH5, now PD13** (PH5 now routed to GPIO Matrix)
4 PE4 PF4 SAI0_DATAT, 06 Pin 27 was PH4, now PM4  (PH4 now routed to GPIO Matrix)
4 PF PF! SAI0_DATAOC; 0 Pin 45 was PH3, now PM3  (PH3 now routed to GPIO Matrix)
4 P PES 'SA0_BCLK) 0 O1;
M PBIO 10 (SAT0_SYNC) g g y ** Note PD13 is also routed to MLB header via DNP link
4 PF FO (SAT0_MCLK)
t1a1e 0 PD13 {ENETO_TMRO) 00
s §2}$ PETI (12C_SCL3) 5 9% Black - SAI Channels
4 FEl PETO (2C_SDA3) T 9% T2z Green - 12C Channels
4 PEI0 2 {SATL_DATAD) 53 9055 1 Orange - ENET TMRx channels
M b 3 {SATT_BCIK) 25 1292
3 I ENETT TMRD) 5719055
“e P4 PF (SAILSYNG) 29 19930
6 PF7 (SATL_MCLK) 31 (90 T3 1
4 PE7 E9 TC_5C12) B[990 3
4 PE9 e -0 O——2——1 —
4 PES E8 2C_SDAZ, B 156138 - Automotive Microcontroller
4 P4 P14 SATZ_ DATAD) 3750138 | - Applications
4 PJ1 zjé gﬁ:g*ﬁ;h‘g) i? O O 23 - fre esca’ew East Kilbride, Scotland
: PJo 5 {SATZ_MCIK) 3190224 - Freescale General Business Use
it Eug 3 {ENETO TVRD) 45 _8 &_‘46 Drawing Tile:
' PA5 {GPTO Contral 47 48
4 pas ool MPC574XG-MB
5v0_SRO—I 00 Fage Tiie:
- HDR_2X25 ‘,\{D SAl Audio, AVB & TWRPI Headers
Size Document Number Rev
B SCH-27897 ~ PDF: SPF-27897 D
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5 | 4 | 3 | 2 I 1
Layout Note: MB track |engths should be < 80nm 3"363“
(from MU t hrough daughter card to connector) 3V3 LR Pi2v o
44 ——1 43
All MLB Signals are in 12v) 40 39 (3.3v) g ﬁ)ng
power domain VDD_HV_C. (3.3v Linear 38 [ 37 [€XD) '
S0
36 35 (SDA) 12C1_SDA) PE1
The MLB interface only 4 PGO (—Peo CARD INTERRUPTING MCU (WKPU21) 34 ] 33 (SCIK) 12C1_SCL) 1 PEO g EE(‘) i
supports 3.3V operation. 5 GBI
All I/O signals must be 25 < | (Tckpscl) Debug - Not RQD
3.3V. If VDD_HVC is set - S—————
to 5V, MLB MCU pads must TPV17 MLB_MCKIN | _% ?E%% Ty Giitfols odeé mg PAG 4
be left as tri-state TPV14 — PH6 4
with no pullups. PH7 (MLB_PWROFF) (PWROFF) 24 23 (STATUS) MLB_STATUS _ Re2 0 DNP__PD13
4 PH7 = > T — e PD13 4,12,16
i BT g PI13 F60 o0 DNP_MIE_PST ) 227 21 2 VLB SO Re1 %0 DNPPIT2 é PO e
(RSVD) 20 19 (MLBCP) MLB_CP
(SR0) <18 1] 17 (MLBCN) MLB_CN
(RMCK) 16 15 (RSVD)
(SX0) 15 F13 | (RsvD)
P
(ID2) 12 11 (MLBDP) MLB_DP
4 MLB_DAT Yy MLBDAT MLB_DAT _:(MLBDAT) | ™10 7 3 (MLBDN) TIE DN
(ID1) 8 7 (ID3)
e P
4 LB SIG S MLB_SIG MLB_SIG _: (MLBSIG) 6 5 | (o9
(ID0) 4 3 (MLBSP) MLB_SP
4 MLB_CLK Yy——MLBCLK . MLB CLK | (MLBCLK) | 27 7 {MIBSN) TCE_SN
B Series 47 Ohm series 4 “ Parallel 100 ohm LVDS
termination termination L termination and Pullups
on MCU RS0 already on ! PuIIFop\gns (D’\?lfs'd)
daught d b2 ° b4 b2 SMSC are already on
el or Sk SRR Koo daughtercard QSH-020-01-L-D-DP-A Gaughtercara.
DNP
c21 Place resistors as
| ble t
—l—ewF 3V8_SR ¢l gop a0 possible 0 oo
DNP T m nimse stub | engths
GND Zrst  ZRss
10K C1.0K
4 MLB_SN MLB_SN
4 MLB SP > MLB_SP (PD[15] Shared with MLB_DAT for 3-pin mode)
4 MLB DN 3 MLB_DN
4 MLEDP 3 MLB_DP
4 MLB CN 3 MLB_CN (PBI[15] Shared with MLB_SIG for 3-pin mode)
4 MLB CP > MLB_CP (PI[8] Shared with MLB_CLK for 3-pin mode)
- Parallel
termination
on MCU PR53  PRS7
daughtercard 619.0 619.0
1% 1%
I [ Power Surmy
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& - mot
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SD Connector
Caution
The SD card specification details an operating volt age of
between 2.7 and 3.6V. If using the SD card, it can ONLY be
used when VDD_HV_A (and PER_HVA) jumpers are set to 3.3V. 3V3_SR
Inserting an SD card with VDD_HV_A / PER_HVA set to 5V will
result in card damage.
g, et
. HOUF
(0603
PR9  ¥R8 PRi2 PRIl PR6 PR7  PRI0 TANT) 50v)
10.0K 10.0K 10.0K 10.0K 10.0K 10.0K 10.0K
DNP - SDNP - SDNP SDNP DNP
GND
P SDHC_DATAO; 4 Fec
j PI3 Dg SDHC_DATAT ’ 3| DATO 9
PI2 PIT SDHC_DATAZ 75| DAT1 VCC/VDD
4 pn Pl0_ (SDHC_DATA3 14| DAT2
Pl 13| DAT3
*—7- DAT4
*—— DAT5 10
%—5 DAT6 VSSi |5
%—>-DAT7  GNDNSS2
4 PHB o (SBC O WRPUTT s\ -SD Dt {WPSW  GNDI -
PR g PEY SDHC:CLI)<) R14 ‘/\/‘2?5DH081 X 8 50 W anb2 7s3
5 cl
4 PEG g E6 SDHC_CMD) 270 Gnpa -4
PR13 MMC SD_CARD Wi
10.0K GND
DNP Amphenol 101-00565-64 SD
1 MMC socket with card
detection switch.
GND
CARD DETECT | WRITE CARD DETECT| WRITE CARD DETECT
ROTECT INDICTION FRCTECT INDICTION PROTECT INDICTION
o =] o A= o A= i = o =] i <
e———e GROUND GROUND GROUND
CARD INSERTED CARD INSERTED
WITHOUT CARD WRITE PROTECT: LOCK WRITE PROTECT: UNLOCK
Card Detect:  Grounded when Card Inserted, Pulled high when card removed
Write Protect: Grounded when NOT protected, Pulled high when protected (or card removed)
- Automotive Microcontroller
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od | East Kilbride, Scotland
freescale e v
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Page Title:
SD Card
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5 | 4
User Peripherals, Audio Controls and GPIO

Switches are hard wired to 3.3V rather than 5V so i
Similarly, the LED's are active low with 3.3v suppl
The ADC input is limited to 3.3V, again to prevent

t's not possible to drive 5V into a 3.3V pad (which
y so can be safely coupled to pads on either 3.3V o
driving 5V into a 3.3V pad which would cause damage

would cause damage)

r 5V domains

User LED's (Active Low) ADC Input Pot and Test Point
PG[2..5] Shar-e eMIOS1 DS: SVS(_)SR 3V3_LR (Note - This is run from linear 3.3v regulator to
UC[1114] with PWM c u\u\z A R257 270 > provide a stable input voltage) '
functionality o 1 RV1 2K
DS3 3
41246 _PG2 R258 0 USR_LED1 c K A R259 270
i21e bas S 3 R2608 A A0 USR_LEDZ ° i o 0
L PG4 R262, 0 USR_TED3 DS7 GND
412,16 PG4 R261 270
41216 pas &_PG5 R270 0 USR_LED4 c '\'2‘ A | _ "7
Ds8 R269 270 2 @‘_{W& pRe 4
Note that LED2 and LED4 (PG3 c RR|g A A = >
and PG5) can be controlled in — . €25 |p O1UF
LPU_RUN mode (and also have pad HDR 1x4 LED's are SMD (1206) Yellow DNP
keepers in LPU_STANDBY) DNP (060350V)  GND
Hex Encoded Switch (Active High)
3v3_SR sw2
J26 R286
1 HEX_SW1 PDO
%
K F L2 HEX_SW2 R277, 0 PDI s ppi 416
100 8 0|4 HEX_SW3 R280, 0 PD2
, ) ) = 2805 AN PD2 416
The LED's, Hex switches and push-button switches ar e 7 ! HEX Swa »
connected to MCU pads wvia zero ohm links. If desir ed 5 8 R282, A0 PDS % pp3 416
these can be removed and direct connection made to the DRS4016 I
LED or switch. All of the ports used for LED's / Since the Hex switch always Y
Switches are also bonded out to the GPIO matrix has an active output, the.
jumper is to allow the switch P20
to be powered off HDR 1X4
DNP
User Pushbutton Switches (Active High)
Note - PA1 is also the NMI pin!
3v3_SR Swa
A
4 2 PB_SW1 _ (eMIOS H/X) R289, 0 PA1
e L RS T i
el R302 0 9 )
PB_SW4(eMIOS G) ’ R304 0 PFIT ﬁE% 1112
swe ]
., R303 |
5 o L $
swz T P2z
1 ﬁ 2 HDR 1X4
DNP
OMRON B3WN-6002 Pushbutton Switch GND
- Automotive Microcontroller
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- ~ | East Kilbride, Scotland
- freesca’e Freescale General Business Use
Drawing Title:
MPC574XG-MB
Page Title: N .
User Peripherals, Audio Controls and GPIO
Size Document Number Rev
B SCH-27897  PDF: SPF-27897 D
Date: Tuesday, September 30, 2014 [ Sheet 15 of 16
5 | 4 | 3 | 2 1




7

3

GPIO Pin Matrix

PA[1,2] shared with j’lg
user switches ’
PA[12..15] shared with e
SAl Audio and TWRPI .
4,12
4,12
4
4
4
4
4
PDI0..3] shared with ilg
Hex Switch 415
4,15
PD[4.8] shared with e
TWRPI connector with .
pullup on PD[7], PD[8] 4,12
4,12
4,12
4
4
4
. 4
PDJ[13] shared with
SAL b and LB 41213
headers
4
4
PI[12,13] shared with 413
MLB header 413
4
4
4
4
4
4
4
4
4
4
4
4
4,12
PK]O. 4] shared with ilg PK1
TWRPI header : PK2
4,12 PK3
4,12 PK4
4 PK5
4 PK6
4 PK7
4 PK8
4 PK9
4 PK10
4 PK11
4 PK12
4 PK13
4 PK14
4 PK15
T L
4 PL1

Busses are not used
on ports as it makes
it harder to see

which pins are shared
with other functions

All pads are DNP (Do Not Populate) 0.1" pitch heade

rs placed on a 0.1" grid

4
PORTA PORTB PORTC PORTD PORTE PORTE PORTG PORT 4 oo sareswn
415 user switches
PDO 1 : i
TONTT
PAT_ 1 PDT 1
on7 [ ons [ PR PG 5] shared wit
PA2 1 2 1 PG2 1 [ ] 12 user LED's, SAI an
oM [ ° ToNTS -~ LS -~ e 41512 TWRPIheaders
ovzT [ © ovzz | © oMz | .
PA4 4 1] PG4 1 [ PHA 1
—EIOMZB onzs | ono [ ToMTaT [ ¢
PD5 1 P51 PHS 1
oM3s | omM3s | ToMT30 [ .
D6 1 PG 1
oma7 | iomas | .
7 PG7 1
ovss [ ° ovs7 2 .
8 5 1 PG 1
oMes | O 1oMes | O 1oMes O iz PM[3..4] shared with
9 1 9 1 : SAI Audio header
oM |2 oMz [ ° i
D101 PF10 1
oM7s |2 oMg0 | .
PDI1 1 PRIl 1
oves | O oMes | .
PAI2 1 2 1 PFi2_ 1
ToMes | © owss [ © Tows, © .
PAI3 1 PDI3 1 PF13 PH13
1oMi06 | © fomto7 [ © Totios 10 IOM109 © .
PA14 1 PH14
—TomiTe [ ° T ) .
PA15 1 No spare pins No spare pins PHi5 1
—omizz [ © on Porte on Porte —omiza [ ° j
4
4
- 4
PORTI PORTJ PORTK PORTL PORTM PORTN PORTO PORTP 4
4
_ I I — 4
PKO 1 PLO 1 o 1 0 1 0 1
oMz [ oM 2 oM [© o5 [ © oMe |2 .
PKI 1 PLI 1 PNT 1 POI 1 PP1 1
oM | © oMo [ onT [© oz [ © G .
PK2 1 N2 1 02 1 P2 1
o7 [© onis [ oM [ ToNZo | ¢
K3 1 3 1 3 3 1 PO[0..1] shared with
—iovzz [ © ovzs [ ovzs [ © oMz [ 2 N TWRP header
41 41 VR 4 4 1 :
om3T [ © 1omMsz [ © oMz | © iom35 | © 1oM36 | © .
5 1 5 1 5 1 5 1 5 1
om0 | omaT [ © oMas [ © omas | © oMa5 | O .
PUs 1 PK6 1 PN6__1 PO6 1 PP6 1
oMas | © oMo [ _© oz [_© o3[O onsd | O j
g7 1 K71 N7 1 07 1 P71
ToMBs | O 1oMss | oMeo | oveT | oMez | O .
8 1 5 1 8 5 1
ToMBs | oMe7 [ oMes [ oMEs | ToM70 | .
1 9 1 9 1 9 1 9 1
om7a | © 1omM75 | © 1omM7s | © iom77 [ © om7s | © .
PJI0_ 1 101 10 1 101 101
ToMEz | O omes [ © oves [ © oMes | O ToMBE | .
Pl2_ 1 U1 1 PKI1_ 1 PM11_ 1 PNTT 1 POT1_ 1 PPIT_ 1
TOMT00 | TOM80 | omeT [ oMoz | oMes [ © iomes | ToMes [ .
PH3 1 PJI2 1 PKi2_ 1 PMi2 1 PNI2 1 PO12 1
oMTTo [0 TomToT | oMtz | TonTos | [ ToMT05 | .
PUI3 1 PKI3_ 1 PMI3 1 PNIZ 1 PO13_ 1
TOMTTT |2 oMz [© TOMTT3 |2 oMTTa [ TOMTT5 | PORTQ .
PJ14 1 PK14 1 PM14 1 PN14 1 PO14 1 No spare pins
IowTT8 _O ToMTTe | O ToMT20 | ToMT21 | O ioMizz | O on PortQ .
PUI5 1 [ PKi5_ 1 [ PMi5_ 1 PNI5_ 1 [ PO5 1 [
iowzs 0 1oMT26 [ ToMT27 |2 oMT28 [ ToMT20 [ © .
4
4
TPH2  TPH3 TPH4 TPHS TPHS TPH7 TPHS TPH9 TPHIO TPHI1 TPHI2 TPHI3 TPH14 TPH15 4
14 GND Pads - Automotive Microcontroller
(one at icati
o e of : Applications
5 - f ’ ~ | East Kilbride, Scotland
each CO|Um) - reesca e Freescale General Business Use
Drawing Title:
MPC574XG-MB
Layout Notes: =TT
Pads nust be placed in a 13 x 16 matrix pattern, 2.54 nm pitch age Title: GPIO Pin Matrix
- 13 wide (one columm for each port EXCLUDI NG those with no available pads ie C, E, H Q
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	J9.1 (J9.1)
	U3.R\E\S\E\T\ (U3.2)

	RST-OUTX
	U4B.2Y (U4B.3)
	D1.CATHODE (D1.C)
	J8.1 (J8.1)
	P26.B10 (P26.20)

	RST-SWITCHX
	R24.2 (R24.2)
	SW1.S2 (SW1.2)
	C3.1 (C3.1)
	U4A.1B (U4A.2)
	TPV5.Pin1 (TPV5.1)

	RXCLK
	U5.RXCLK (U5.38)
	R5.2 (R5.2)

	RXD0
	U5.RXD0_PHYAD1 (U5.43)
	R35.2 (R35.2)

	RXD1
	U5.RXD1_PHYAD1 (U5.44)
	R40.2 (R40.2)

	RXD2
	U5.RXD2_PHYAD2 (U5.45)
	R42.2 (R42.2)

	RXD3
	U5.RXD3_PHYAD3 (U5.46)
	R43.2 (R43.2)

	RXDV
	U5.RXDV_MIIMODE (U5.39)
	R17.2 (R17.2)

	RXER
	U5.RXER_MDIXEN (U5.41)
	R28.2 (R28.2)

	SDHC1_CLK
	P200.CLK (P200.8)
	R14.2 (R14.2)

	SD_DETECT
	R7.2 (R7.2)
	P200.CD_SW (P200.2)
	R23.2 (R23.2)

	SD_WP
	R6.2 (R6.2)
	R22.2 (R22.2)
	P200.WP_SW (P200.1)

	SYSTEM-RSTX
	U4A.1Y (U4A.7)
	U3.M\R\ (U3.3)
	DS1.CATHODE (DS1.C)

	TDN
	R233.1 (R233.1)
	U5.TDN (U5.16)
	P6.TD- (P6.2)

	TDP
	U5.TDP (U5.17)
	R224.1 (R224.1)
	P6.TD+ (P6.1)

	TXCLK
	U5.TXCLK (U5.1)
	R45.2 (R45.2)

	USB0_CLK
	U8.CLKOUT (U8.1)
	R48.1 (R48.1)

	USB1_CLK
	U7.CLKOUT (U7.1)
	R49.1 (R49.1)

	USB_A_5V
	C214.1 (C214.1)
	P5.VCC (P5.A1)
	L4.2 (L4.2)
	C216.1 (C216.1)

	USB_A_DM
	P5.DATA+ (P5.A2)
	U7.DM (U7.19)

	USB_A_DP
	P5.DATA- (P5.A3)
	U7.DP (U7.18)

	USB_A_EN
	U7.CPEN (U7.17)
	U9.ENA (U9.1)

	USB_A_PWR
	R36.1 (R36.1)
	C10.1 (C10.1)
	C9.1 (C9.1)
	L4.1 (L4.1)
	U9.OUTA (U9.8)
	C8.1 (C8.1)

	USB_A_VBUS
	R36.2 (R36.2)
	U7.VBUS (U7.22)

	USB_A_VDD1.8
	U7.VDD1V8_28 (U7.28)
	U7.VDD1V8_30 (U7.30)
	C238.1 (C238.1)

	USB_A_VDD3.3
	C19.1 (C19.1)
	U7.VDD3V3_20 (U7.20)

	USB_B_5V
	L3.2 (L3.2)
	C205.1 (C205.1)
	P1.VBUS (P1.1)
	C1.1 (C1.1)

	USB_B_DM
	U8.DM (U8.19)
	P1.D- (P1.2)

	USB_B_DP
	U8.DP (U8.18)
	P1.D+ (P1.3)

	USB_B_EN
	U8.CPEN (U8.17)
	U9.ENB (U9.4)

	USB_B_ID
	U8.ID (U8.23)
	P1.ID (P1.4)

	USB_B_PWR
	C5.1 (C5.1)
	C212.1 (C212.1)
	L3.1 (L3.1)
	C4.1 (C4.1)
	U9.OUTB (U9.5)
	R37.1 (R37.1)

	USB_B_VBUS
	U8.VBUS (U8.22)
	R37.2 (R37.2)

	USB_B_VDD1.8
	U8.VDD1V8_28 (U8.28)
	U8.VDD1V8_30 (U8.30)
	C237.1 (C237.1)

	USB_B_VDD3.3
	U8.VDD3V3_20 (U8.20)
	C18.1 (C18.1)

	USB_N
	P17.-DATA (P17.2)
	R69.1 (R69.1)
	C24.2 (C24.2)
	D4.4 (D4.4)

	USB_P
	P17.+DATA (P17.3)
	C23.2 (C23.2)
	R68.1 (R68.1)
	D4.2 (D4.2)

	USB_RN
	R69.2 (R69.2)
	U13.USBDM (U13.8)

	USB_RP
	R68.2 (R68.2)
	R67.1 (R67.1)
	U13.USBDP (U13.7)

	USR_LED1
	R258.2 (R258.2)
	DS2.CATHODE (DS2.C)
	P19.1 (P19.1)

	USR_LED2
	DS3.CATHODE (DS3.C)
	R260.2 (R260.2)
	P19.2 (P19.2)

	USR_LED3
	R262.2 (R262.2)
	DS7.CATHODE (DS7.C)
	P19.3 (P19.3)

	USR_LED4
	DS8.CATHODE (DS8.C)
	P19.4 (P19.4)
	R270.2 (R270.2)

	VFUSED
	L5.1 (L5.1)
	F1.2 (F1.2)
	C33.1 (C33.1)
	D202.C (D202.C)

	VSWITCHED
	C268.1 (C268.1)
	F1.1 (F1.1)
	C269.1 (C269.1)
	SW5.3 (SW5.3)
	SW5.2 (SW5.2)

	X2
	U5.X2 (U5.33)
	J6.2 (J6.2)



