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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.

Notes:
- All components and board processes are to be ROHS compliant

- All small capacitors are 0402 unless otherwise stated

- All resistors are 0603 5% 0.1w unless otherwise stated. All zero ohm links are 0603

- All connectors and headers are denoted Px and are 2.54mm pitch unless otherwise stated
- All jumpers are denoted Jx. Jumpers are 2mm pitch

2 Pin jumpers generally have the *source™ on pin 1.

- All switches are denoted SWx

- All test points are denoted TPx

- Test point Vias are denoted TPVx

User notes are given throughtout the schematics.
Specific PCB LAYOUT notes are detailed in ITALICS

Revision Information

Calypso Customer EVB 324 BGA Daughter Card (X-MPC574XG-324DS)

Rev| Date Designer Comments

X1 | 28 Feb 2013 | Alasdair Robertson | Initial release sent for review

X2 | 11 Mar 2013 | Alasdair Robertson | Final Review

X3 | 13 Mar 2013 | Alasdair Robertson | Version sent to Pre Layout, incorporating fixes from review
X4 | 15Mar 2013 | Alasdair Robertson | Component consolodation, Few minor changes. Sent to Layout
X5 | 29 Mar 2013 | Alasdair Robertson | Changes made during layout to Daughtercard Connectors

X6 | 15 Apr2013 | Alasdair Robertson | CIS CAD Database update & SCH Back-Annotate

A 15 Apr 2015 | Alasdair Robertson | Post Layout (Back Annotated). Matches PCB RevA

3 Different test points used in design:

@ TPV?
TPVx - Through Hole Pad small
TPHx - Through Hile Pad Large (for standard 0.1" header). 1 [ . .TF'H5
TPX - Surface Mount Wire Loop )
1| |tee

Jumper default positions are shown in the schematics. For 3 way jumpers, default is always posn 1-2.
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5 | 4 3 2 1
yp Caution: ~ ~
Default Configuraiton:
- I VDD_HV_A is driven from 5V, the VDD_HV_FLA pin - ALL MCU supply voltages are set to 3.3V (ADCO, ADC1, VDD_HV_A,
must not be supplied from 3.3V (remove the HVA_FLA VDD_HV_B, VDD_HV_C, VBallast) B } B
Jumper) - VDD_HV_FLA = External 3.3V supplied (Jumper fitted)
- VDD_LV Supplied from ballast transistor
- Don"t attempt to over drive an analogue pad to 5V oL ~ .
when the digital VDD_HV_x supply is set to 3.3V. This This is not necessarily the same as the default shown in the RM. All
D will trigger the ESD protectrion on that pad. For VDD_HV_x domains have at least one peripheral that only functions at _ b
example if VDD_HV_A is set to 3.3V and the analogue 3.3V. Therefore the default is to run these from 3.3V. The analogue pins
supplies are set to 5V, you cannot drive 5V into a can only be driven to the same voltage as the VDD_HV_x domain they are
From MU pad in the VDD_HV_A domain situated in (ie max 3.3V) so makes sense for the analogue supply and
supply reference to be 3.3V
Jumpers on
main board
8 MCU_1v25 | )+MCU 1V25 L
8 MCU_5V0_S Dy+MCUSVOS
8 MCU_3V3_s Yy MCU3V3S a
O
MCU 5v0 L |
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VoL ) % TPH3
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Calypso MCU Decouplling and bulk storage

Capacitor Types:

ADC Eiash 470pF - Ceramic COG, 50v 5% 0402
1000pF - Ceramic COG, 50V 5% 0402
ADCO_CAP c49 ADC1_CAP car ADC1REF_CAP HVFLA_CAP 4700pF - Ceramic X7R, 50V 10% 0402
1000pF 1000pF
0.01uF - Ceramic X7R, 50V 10% 0402
0.1uF Ceramic X7R, 16V 10% 0402
o 0.68uF X7R 16V 10% 0805 (Murata GCM219R71C684KA37 ) o
C48 C58 C36 C34 1.0uF c X7R, 10V 10% 0603 (Taiyo Yuden LMK107B7105KA-T)
1.0 UF 2.2UF 2.2uF c X7R, 10V, 10%, 0603 (Taiyo Yuden LMK107B7225KA-TR)
1000pF 1000pF LMK107B7225KA-T
(low ESR) 4.7uF - TANT, 12.5V 20% ESR=0.08R 7343
10uF - TANT, 35V 10% ESR=0.125R CC7343-31
= C57 = C56 = 4.7uF Alternative (150-78844)- Polymer ALU, 16V 20% ESR=0.08R
ADCO_GND 0.1UF ADC1_GND 0.1UF ADCL_GND GND 7343-18
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB VDD_HVC
HVA_CAP ca7 c22 cs5 c28 c37 HVB_CAP c40 c33 HVC_CAP

CS: Ca2
470pF 1000pF 470pF 1000pF 470pF 1000pF 470pF 1000pF 1000pF

RO R F c

T ™ T T

C26 C53 c23 C54 C30 C38 C41 C35 C44
GND 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF GND 0.1UF 0.1UF GND 0.1UF

Place 10uF cap to west side of package
Place small caps close to each MCU pin

N
VDD_LV Ballast Transistor LP Internal Reg Cap
LV_CAP coa cso cs51 c46
0.1UF 0.1UF gﬁgF %#F‘JF B_CAP E_CAP E_CAP LV_CAP LVDEC_CAP

AL AL l l AL AL l l 8 4700pF
Cc9 C10 Cc29 Cé1 C31 C20 C43
B Place 2.2UF 2.2UF ——0.68uF ——0.68uF ——0.68uF 0.68uF 1uF B
close to DNP DNP (low (low (low DNP LMK107B7105KA-T
(low (low ESR) ESR) ESR) (low (low ESR)
y y y y X y X y ES
32

a5 oo p transistor ESR) ESR) R)
o chF 0123193J . 0.1UF 0.1UF 0.1UF J; (Murata GCM219R71C684KA37)
: - DNP DNP DNP GND GND oND
VDD_LV (1.25V) Decoupling. Place one of the non DNP caps each side of the device 2_.2uF caps Place one 0.68uF cap footprint
as close as possible to pin. Distribute other (DNP) caps around rest of pins are DNP. each side of package
Place close
B See caps below for Bypass Transistor bulk storage (some on VDD1V2 rail) to emitter One of these is DNP. May replace 2 caps with

0.47uF to keep overall capacitance within |
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Calypso GPIO 1 of 2I

** PAl is also NMI. Routed

(WKPU2 / NM10)
to 1/0 Matrix (WKPU3)

Key to text colours:

Purple - Comms Physical Interfaces
Orange - Other Peripherals and 1/0

Blue - Debug (JTAG & Nexus)

Black - Clock, Reset and Control

RED - 1/0 Matrix and other functions (eg LED)
Green - 1/0 Matrix (dedicated)
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s TR_DBGO) FC D6 | PC1L PG11 "5 PG WTT_TXDZ2Y
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PC13 TR DBG2) 5C B2 | PC13 PG13 [Fi5 pg (SEIMI)
PC14 FR_DBG3) PC c3 | PCl4 PG14 ~E76pG15 USBL_D1)
PC15 = PC15 PG15 [— =
HEX1 & GPIO)  PDO  R12 L17_PH RMI1_TXD1)
ggg AEXZ 2 GP10Y  PD1_ Ti3 | PO PHO 38 PH RWTT TXDO)
oos HEXS & GPI0) __pD2 _ T14 | PP PHL 318 FH RWTT_TXEN)
os > (HEX4 & GPI0) __PD3___Ri3 | PD2 PH2 7517 PH
GPI0 PD4___P11 | PD3 PH3 710 pH
it PO BB 15| PD4 PH4 19 FH
oo (a0 Pbe Uiz ] PDS PH5 (o —pr]
= GPI0 Pb7 Riz | PD6 PH6 [F5o—PH
= (G210 Pbs Pz ] PD7 PH7 251}
PO S = PD8 PH8 E5—pr]
£o10 CPI0 PD10__P15 | D9 PHY "F10 PH10
oo (Sall0) =) PD10 PH10 [-614 P
o1 GFI0 PDi2__Ni6 | PD11 PH11 515 P
o1 CPI0 & WB_ST) pbis_ Ni4 | PP12 PH12 I"e3™pp
o 70B_DPY pb14__T17 | PD13 PH13 "5 —pp
B SP 7 DAT) _PD 517 PD14 PH14 87 pn]
PD15 PD15 PH15
MCU-RSTX (K- RS ReSET
PORSTX ) PORST
MCU-XTAL V6
MCUXTAL (& MCU-EXTAL __v7,| XTAL
MCU-EXTAL ) EXTAL
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Calypso GPIO 2 of é

Key to text colours:

Purple - Comms Physical Interfaces
Orange - Other Peripherals and 1/0

Blue - Debug (JTAG & Nexus)

Black - Clock, Reset and Control

RED - 1/0 Matrix and other functions (eg LED)
Green - 1/0 Matrix (dedicated)
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GPT0) PIL0__U PI9 PM9 7512 5 WDOT5
ENET_RSTY P PI10 PM10 F575F GPI0
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Clocks

Oscrillators and External Clock
EXT-CLK 3 EXT-CLK (From SMA connector on main board)
. c63 | 12PF
PB9 K—Exra2y ? ql‘ —
o 5 3
2 R33 Y20
1.0M 32.768KHZ
DNP C7  12PF
1 EXTAL 1
1
=| c62 | 12PF
PB8 il
B8 P> (XTA32y y 32 & R8 i
1.0M 40.0MHZ
FC-255 32.7680K-A3 GND DNP
(Load Capacitance 7pF) n
MCU-EXTAL
MCU-EXTAL 1 XTAL 0 T
i 0
MCU-XTAL
MCU-XTAL )
ols R34 GND

GND

NX8045GB-40.000M-STD-CSJ-1 XTAL
(Optimised for Automotive, 8pF Load capacitance)
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4 3 2 1

High Speea Signal Términation

D D
Ethernet Termination
4 PG13 ng 0 gg 2 PG13-R 8
4 PG12  Jo—pay 0 20 = PG12-R 8
4 PHO > PHL 0 %0 BHLR PHO-R 8
4 PH1 P 2 20 PIoR PH1-R 8
4 PH2 > < PH2-R 8
4 PGO » PGO R1 o 50__PGO-R > PGOR 8
Place resistors as close as possible to MCU
MLB Termination
mtg g{g MLB_DAT 8
ML CLK MLB_SIG 8
c | T MLB_CLK 8 c
R20 R25 R29
100 100 100
DNP 4 DNP DNP ¢
4 PB14 ) PB14 R23 o 0___MLB SN % > MLB_SN 8
4 pp1s D PD15 R21 o 0__MLB SP MV i (PD[15] Shared with MLB_DAT for 3-pin mode) S MLB_SP 8
> 4 PB13 ) PB13 R30 o 0__MLB DN % 5> MLB_DN 8
4 ppua HHPDI4 R32 0__MLB DP MV S MLB DP 8
P - g
4 PBI5S PB15 RZG_WU MLB CN - (PB[15] Shared with MLB_SIG for 3-pin mode) 5> MLB_CN 8
5 s S PI8 R28 0 MLB CP L ANV (P1[8] Shared with MLB_CLK for 3-pin mode) > MLB_CP 8
Place resistors as close as possible to MCU
From MCU Layout Note - Place resistors as shown with To Daughtercard
B shared pad (as close to MCU as possible) B
Fpinsgral Remove R1 and
g fit R2 to |
A2 enable 3-pin
‘ggp signals
MCUPIR | LVDS Signal MCU P
R1 O =
R1 Fitted by default
for LVDS 6-pin signals

- Automotive Microcontroller
- Applications
- ~ | East Kilbride, Scotland
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Daughter Card Connectors (Plugs)

Notes: Connectors on Main board (Shown for reference)
- there was no neat way to fit these connectors onto a B sized sheet so unfortunately the sheet size
has been increased to C so will need to be printed on larger paper. SH2
- The Crystal Signals are NOT routed via the daughtercard connectors ” §§ : i
- _The Specific MCU power pins are not routed via the daughter card however the jumpered MCU supply e << - by >
nes are brought up from the main board (see the top pins of the connector on the left) e 1 §§ T §
M TT TZ
<% 16 <5 >
The connector schematic symbols have been horizontally mirrored so they match the main EVB connector. P P L :; 5
This has no bearing on the PCB placement or footprint. Pinl on the recepticle mates with pin 1 on the bS8 e <& T b =TT i
plug.
21 20
(6ND) SH2 [~ SH1 (GND) (6\D) sH2 [F—] sH1 (D)
EXT-CLK_ | (6ND) MLl 1
6 EXT-CLK >>—( —— b 5 PM11 5 PCL 4
P +— Bt PH7 4 2 pH10 PO £3 = M
4 PB2 [ED) PE3 PHE 4 4 PH4 e e PH5 4
P11 Em— He PB3 4 4 PES5 W12 Q: PCO 4
5 ppil o e PH8 4 5 pum12 = 2 PQ3 5
4 PEG 5 Ei) PP8 5 5  PI5 PG = PC3 4
5 PI3 P10 1 PP3 5 PQO 55 i PE4 4
5 PPI0 5 PE7 PP3 5 4 PCS E) 5 PHY 4
5 PP5 T B PE7 4 be1r o—7 | i PL10 5
5 PIL 3 Dy PK9 5 4 PG14 PHLZ 7RST PE15 4
5 P2 = 52—t pcws 4 PHI2 Bea o PORSTX 4
5 PPy ) v PC12 4 4 pca 0y o PE2 4
4 PC13 PK11 5 — PL4 5
5 PO o [26 ] @D - 5 plo 2 — PG1L 4
5 PK10 5 5 4 PC2 = G%Eﬁ POL 5
4 PC8 K3 5 4 PA6 o 32 9 o0
5 PK13 GNDY 5 5 PL3 BRLT 502 PG10 4
P2 31 4 4 PH11 A 518 PQ2 5
5 PP2 K15 I 5 4 PA5 E1d P06 PL8 5
5 PK15 It > 4 PE14 o (CID) PQ6 5
a PC15 57 o 5 5 PQ4. Sais Fa—t s
5 PP7 oDy R r— 4 PGS FeE BPL PP13 5
Br6 2 | 4 5 PQ5 o> i PP12 5
5 PP6 1G] -2 5 5 PQ7 = 0 ShTi Pi4 5
—— =—9 5 PP15 D &) PP14 5
5 pow o = H el % s o
5 po7 i b & 5 5 pL2 — = I, PL2 5
> Pow 04 57 58 . o 57 58 [ENE] oL H
5 pos (o8 1 P4 4 5 L6 PL13 5
5 POY 09 59 60 5 5 PL7 L7 59 60 PMO PMO 5
GNDY SHa SHE GNDY SHa SHE (G
(GND) SH SH5 (GND) SH6 SH5 (GND)
4 pes o & 5 5 s LS 1 2 o PLIA 5
5 PO14 00 o6 4 5 PM1L T 3 66 T PM9 5
5 Poo 7 68 4 5w PE12 7 68 ALD P B
5 PI7 = o 4 4 PE12 PALL 7 A9 PA10 4
5 PPO 5 4 PA11 PA9 4
ooy g T Z 4 Gy w— z — PAB 4
4 pEL — = 4 a4 ear — = — PF14 4
5 PI6 o5 7 5 4 PE13 PELS 7 i oR PGO-R 7
5 POS EiL 50— 4 PF15 PG1 = 80 TNDY PH2-R 7
4 PE11 1 8 4 4 PG1 T
pEs 85 o Z 4 1 PHoR 3 86 (O3 Pe1ER 7
4 PEe Dy 87 88 cURST Q0 DAL 4 e DY [ee 1 (D)
S R 90 PNIS MOURSTx 2 pvs 69| I )
PGY A0 o1 5 5 PN15 5 5 PME i 5 it PM10 5
4 pao [CD) 93 94 GNDY o3 ° P M3 94 pLL s H
A - I ER Mo % (DY PLL °
5 e Ge 57 98 PCIL bee 4 R PM13 o8 1 pws
4 pes C10 99 100 P02 peit N 5 pwis PM14 100 13 PMS H
4 PC10 o051 PO2 5 5 PM14 PI13 5
GND) 101 102 (GNDY GND) 101 102 12 PBi2 2
oo 08 Bt Peo ‘ 4 e o os | 105 % s
& el PR2 107 PF1Z PR A 4 P12 PILL 107 108 B7 iz A
5 PK2 G\ 109 GND) PF12 4 A ot PD10 109 115 e N
4 . F13 1 GND) GND) GNDY
P i : 0o 1 meow it o Moo »maon 1
5 PK6 KS 7 K5 PK3 5 7 MLB_SIG MLE CLK (GNDY MLB_CP 7
g PKg N1Z 5] PFIL PKS H 7 MLBCLK NDY (GND)
PN14 GNDY SH8 HZ | G PF11 (GND) (GND)
(GND) SH10 SH9 (GND) (GND) SH: SH9 (GND)
¢ It IR : T wmasy —— 21 Mep guweon 7
4 PAl4 PC6 4 7 MLB_SP MLBDP 7
PN13 125 126 PF8 T (eNDy 125 | 126 (GNDY
5 PN13 PF8 4 — T —
(GND) 127 128 G0y (GND) 127 | 128 (GND)
5 PNI1L N1l 129 130 PCT7 pc7 4 4 PD7 PD7. 130 114 P14 5
J11 131 PN12 PJ5 ).
5 PJ11 310 133 FI12 §§ PN12 5 5 PJ5 B30 D11 PJ7 5
5 PJ10 PJ12 5 5 PJO PD11 4
I — i et O (S e B |1 = S
5 PJ9 G—E)i» PJ15 5 4 PD5 T PD6 4
5 PNO o it 14 (Drys 4 e o a1 5 PD2 4
PJ13 rf* 31 BF10 PN8 5 4 PB11 PD1 2l PD3 4
5 PJ13 PAd I PNT PF10 4 4 PD1 51 CNDY PJ8 5
4 PA4 PN7 5 5 PJ1
(GSD) { 147] JNIDA) PJ14 5 Ggg) f 147 | LB pes 4
5 Mo ALS 151 PN4 4 P08 EE) 151 PIL0 Do N
PA15 N3 153 BALS ;; PN4 5 5 PIg PES 153 @y 7~ P10 5
oo NG 155 —@ny 2 PAB 4 4 B4 155 PD4
5 PNe GNDY 157 NS aoores 2 157 PF6 Pba 4
NO 159 PALZ IS, A o P2 33 159 P pre 4
5 PNO B10 161 BN2 PA12 4 5 PJ3 GNDY 161 R L) R— PN1 5
PB10 GND) T63 PFL PN2 5 GND) 163 PE4
GND) 165 PFO i 4 PF2 165 PE7 s 4
GND) 167 GNDY RO 4 P PMIS To7 PES Per 4
oND)  § 169 ] (GND) 5 P T69 T Pr3 4
B MCU 50 S MCU 5v0 S 7 MCU 3v3 § MoU 3VES 2 (GND) 17| 172 (GND)
- t - TPVL DC 5V0 S .7 DC 3V3 S TPV4
7!
MCU_1V25 L MCU 3V3 L DC P12V 7. DC 3v3 L
2 MCU_1v25_L. MCU3V3 L 2 TPV3 TPVS
MCU 5V0 L MCUsVO L 2 TPV2 DC 1V25 L 7 180 DC 5V0 L TPVE
(GND) SH: (GNDY SH1: SH11
LUG 18
Plug
GND GND
GND GND
- AuEnoe WGoEonToler
- Application:
- | Eastki de Scotland
| East Kiloride, Scotand _|
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