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Signals (ports) have not been
routed via busses as this makes
it harder to determine where each
signal goes.

User notes are given throughtout the schematics.

Specific PCB LAYOUT notes are detailed in ITALICS

Revisions

Rev | Description Designer Date
AX1 Initial Draft A070 Release Carlos Aceff 04/23/14
B Prototype Release Carlos Aceff 05/05/14
C,D| Prototype Release Carlos Aceff 10/07/14
E Fixes and Components J.Sanchez

consolidation 11/26/14

CAUTION

This schematic is 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 HALO 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:

3

used in design:

Different test points
@ TPV?

TPVx - Through Hole Pad
small jA{EéJTPHS

TPHx - Through Hile Pad

Large (for standard 0.1" TP?
header). Also used on IO

Matrix (IOMx)

TPX - Surface Mount Wire
Loop

— All components and board processes are to be ROHS compliant
- All connectors and headers are denoted Jx/Px and are 2.54mm pitch unless otherwise stated

— All jumpers are denoted Jx.

Jumpers are 2mm pitch

— Jumper default positions are shown in the schematics.

posn 1-2.

2 Pin jumpers generally have the "source" on pin 1.

- All switches are denoted SWx

— All test points (SMT wire loop style) are denoted TPx
- Test point Vias (just through hole pads) are denoted TPVx

For 3 way jumpers, default is always

> freescale‘

Automotive Product Group

6501 William Cannon Drive West
Austin, TX 78735-8598

[This

contains il to Freescale and shall not be used for engineering design,
procurement or manufacture in whole or in pan without the express written permission of Freescale.

ICAP Classification: FCP:

FIUO: X PUBI:

Designer: Drawing Title:
rl ff
s Ace TRK-S12ZVL
Drawn by: Page Title:
Velmurugan TITLE PAGE
Approved: Size Document Number Rev
Carlos Aceff B SCH-28001: SPF-28001 E

[ Sheet 1 of 5
1

Date: Thursday, November 27, 2014




5 T ) T 3 T 7 7

1. Unless Otherwise Specified:
Al resistors are in ohms, 5%, 1/8 Watt
All capacitors are in uF, 20%, 50V
All voltages are DC

All polarized capacitors are aluminum electrolytic VBAT 12v Main Supply input or supply from LIN Connector.

2. Interrupted lines coded with the same letter or letter VSUP 12v Jumpered output of VBAT
combinations are electrically connected.

3. Device type number is for reference only. The number
varies with the manufacturer.

4. Special signal usage: VDDA 5V MCU's analog voltage reference input

_B Denotes - Active-Low Signal

<> or [] Denotes - Vectored Signals VDDX 5V Output of Internal Volatge Regulator.
5. Interpret diagram in accordance with American
National Standards Institute specifications, current VDD_3V3 3.3V 3.3V to TWRPI
revision, with the exception of logic block symbology.
+5VU 5V 5V Input from USB Type-B Connector.

+5V_SW 5V Controlled ouput 5V from USB.

GND ov Digital Ground
B LO C K D I AG RA M VSSA oV Analog Ground(Connected to Ground through

Zero Ohm Cut trace)

12V Power Plug 12V to 3.3V Voltage Ballast Transistor c
(VIN) Regulator(VDD_3V3) (VDDX)

RGB LED

VLIN GPIO

LIN& LIN_OUT
Connector

lel
12C.ADC.GPIO General Purpose Tower Plug-in
KNOX MCU S12ZVL32 (TWRPI)
5V PC912Z2VL32F0OVLF
SSBVERS OSBDM SWITCH PANEL
MC9S08JM60CLD RESET 8
— GFIO
OS_DEBUG
HDR ®
Buzzer
Reset Button _—
BDM I/F
o © HDR .
Freescale Device External Connectors Interface Circuits Power
i
Z “freescale”
ICAP Classification: FCP: FIUO: X PUBI:
Drawing Tile:
TRK-S12ZVL
Fage Tile:
NOTES/BLOCK DIAGRAM
Sze | Document Number Tov
c SCH-28001: SPF-28001 €

Dale.__Th Noverber 27,2014 [ Shet 2 _of 5
T




TRK-S12ZVL - MCU Interface

e PS8 VsuP
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VSSA 14_| VDDA VSUP I4g ND X
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L pag3s) RESET B = 36 1 RESET skapmone [2—BKED —(ryekaD pagts)
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pag(s) AN3 PAD3/KWAD3/AN :
pag(6) AN4 :sg PAD4/KWAD4/ANS PSOKWSOMISOOPWMA/RXDOIOCO 2 oo ’n;‘oiog Eg? (PO External PNP Ballast Transistor - VDDX/VDDA
pag(6) ANS AN PADS/KWADS/ETRIGO/ANS PS1/KWS1/MOSIO/PWM6/TXDOLPDCO/IOCO 3 [—33—gcks sz Q0 PS!
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pag45.7) PTO &K PT0/0C0_0/SDAO/RXD1/PWM2/LPTXDO 7 & PP2 pag(7) 5
PP1/KWP1/PWMI/IOC1 1 1 pag(6)
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V_D|pA

VDDX
Header Ring for KNOX MCU T
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4 { A TP61 TP60 J37 = DNP R22
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RESET B =
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o5 (3.
ANT M o PP Caa Place close to MCU
ANG < k| PT. 680.0PF
ANS ! PSO
AN T 5 = - 2 i
ANG 1 = = ez sKaD =
ANZ 1 LGND
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T
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MCU will be placed on the center and all the signals
will be routed through the header pins.
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TRK—-S12ZVL - Power Supply and LIN Switch Interface
Power Supply Input and Filter 0
Power LEDs
P12 TP7
1 1
;1 ; VDDA VDDX VSUP
J:D P11 [ TP15 TP67 GND Test points T
J7_12v —  VBAT ’ J8 D1 B340A ? |;| VSUP
1 T 1 @LH; c VSUP T TP36 TP6  TP2  TP35  TP84  TP85 R27
° 1.8K
ad ND "I_ Co —f — —f — | — m
01uF o]+ C74 css | cs7 | cse
CONPWR 3 330UF 10UF=2=0.1uR2=0.1uF
T c1o D5
"D = 0.1uF Default: 1-2 shunt
(Enable VSUP2 power) ND2  TP44  TP45  TP46  TP47 8
2
LIN Power Selector 1 - - T 2
Default: 1-2 shunt =
LIN Power -
VLIN Selector
J9 [ Shunt VLIN |
1 | 1-2 Shunt Supply power VSUP2 from board to LIN connectors. |
| 2-3"shunt Power the devices from LIN Connectors. |
LIN Switch Interface P81 D16  B340A TP80 VLN T,IN Connector
A ? PLUG 2x2 RA
4
Js:
Master DNI
Mode
Pullup
Enable
TP26 TP4g I
? a TP49 TP31 VLIN
pag(d) LINKC, = ‘ L
LGND
pag(3) LGND), NUP1105L cs2 ~f  BSSi3s
1 Q2 cs7 LIN_OUT connector
2 Rss 200PF 0.1uF
0 i
= TP50 TP28 = PLUG 2x2 RA
2 ) ’ LINOUT 4
= = b c4
P29 100F I
.
P32 P30 : e -
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+5VU
Board Rev Board ID
IDO ID1
BOARD ID RESISTANCE OSBDM_REV L5
SELECTION TABLE 50T T 0 8 A76 S fr2
10K S 10K
# Pull-Up | Pull-Dow 12
QR75 2 R4 2 R67 +5VSW_EN 1 — |2 +5VSW_FAULT
0 10K 0 QR54  PR51 P R5e 10K 10K 10K ENA FLGA
10K 10K 10K +VTRG_ENB EX . fes -2 +VTRG_FAULT
DNP +5V_SW
1 10K 1.3K DNP o0 R0 100 B B o ) v
2 3.3K N OuTA
10K N 01 BRD_ID1 5| ono outs |-
ADC DP5_28
3 10K 5.6 MIC2026-1YM c42 - G50
4 10K 10K E0AUF  TI0UF
e RO DNP KNOX MCU-OSBDM VOLTAGE
5 10K 18K REV2 BAD_RE! = TRANSLATORS
6 10K 30K +5V_SW +5V_SW  VDD_OSBD!
2 R50 R4g R57 R66 >
7 10K 62K 10K 10K 10K 10K
DNP 5 1
3
8 10K e VoD VDD _0SBOM .
= = = 7t U_TXD af, 4 OSBOM RXD [ S0 pasan
VB 2 21 N PT4 pag(36)
Don't populate R65.
Provision for future use. 74LVC1T45
R42 0
DNP
+5VU
+5VU D10 +5V_SW  VDD_OSBD!
POWER LED c3s | c47 =] C36
4 I3 A2 C LEDPWR  Res 1K_TPWR 0.1UF2=0.1uF—T~10UF
5 1
DR VCCA HDR2X3  smmimmmismismrmmis s
STATUS LED e one ( ) 6
! AR G LED STATUS meg 1K__TSTATUS noth SEAD, ) ; veeB 5 T 6 s i (¢ pey pagar)
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o PT5 pag(3.6)
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RG_ENB <VTRG EN = « 4570 N0
—mrrr e R 4 PTBIMOSIZIADP1 =) PTEV/RD1 g Ras, 0 Bt 0
5| PTB2ISPSCK2/ADP2 3 PTE2TPMICHO [7—X DNP
BRD_ID1 %—57- PTB3/SS2/ADP3 S PTESTPMICHT [—7—X
DP5 28 8 PTE4/MISO1 [—y5—X
= PT DP5 PTESIMOSIT [—3—X
PTEGSPSOKT w +5V_SW  VDD_OSBD!
BRD_REVO 4 PTE7/SST [ 5 |
BAD_REVT 21 PTCO/SCL DIR VCCA [
BRD_RE 22| PTC1/SDA 4 vees Jaa
— PTC2 PTFOTPMICH2 5—X TBGND IN =
RIQ A o470 TRESET OUT 23 prcamoz PTFITPMICHS [2 ~TEGND-OUT i K 3 A g (4—TEGND S et >> BKGD pag(3)
24| PTC4 PTF4TPM2CHO [— TEGNDEN B o L) /1
% PTC5/RxD2 PTF5TPM2CH1
74LVC1T45
o +5VSW_FAULT
o= TS o PTDOADPE/ACHP+ PTGOKBIPO |-23—
us TRESETIN 33| PTD1/ADPI/ACP- PTG1/KBIPT (54
) PTD2/KBIP2Z/ACMPO PTG2/KBIPG 35—
- GBIy a7 X XTAL CPU . KNOX_MCU SCI Source Selector
EXTAL CPU
VDD_OSBDM IRQTPMCLK PTGS/EXTAL 22 Shunt. KNOX MCU SCI SOURCE
RESET o o al
o s - BKGD/MS g Vussas |20 ® Re0 v2 1-2 shunt|knox MCU SCT TXDO(PS1) & RXDO (PSO)
° £ USBDN (12 oM AMHz -4 shunt [knox Moy ) & RXDL(E
m 3 9 Ussop 2 o|-c4 C40 ’ bl : B c
g e 322 10UF==0-10F L_cay S 5-6 Shunt [Knox MCU SCI TXDI(PTS) & RKDI(PT4)
239 = pi
222 -
> s MC9S0BIMEOCLD  glnay -
z 10K
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43 - -
1 2
pag(3) RESET B < 1C ) TRESET_IN +5VU
Default: No shunt
b Bootloader Enable ms OS_DEBUG
T 10K WU P RS3 OSBDM_USB DN Rsg 33 USB_DN
u1o DNP J34 10K OSBDM_USB_DP___Reét 33 USB_DF
® HDR 2X3 V0 i
' 2 ‘u@ 2 USB_VBUS
2 ] o
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TRK-S12ZVL - User Peripherals
I ———

Switch Panel

Lst
vsuP
Buzzer T 1
a5 ™5 .
’J—‘ C49 C85
) PT1 1 2 10UF==0.1uf_| D12
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J3§
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pag(3) PPO D)
I Tsws A 1 sws Q4
[ 855138
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P
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pagis) FTS 28 PT6 5| 6
pag(3.7) .
HDR 2X3 High Voltage Input (HVI)
R1 R2 R3
c2 ca
OO1uF o1uF 5K 56K 56K
VBAT
TP14
VSUP 11
TP10 TP13
Re 10K

JL PLONS BLO pag(3)

c7

i 6800pF

HDR 2X3

RGB LED bl
R332 R34 R35
110 180 110
TP22TP24TP23
HDR 2X3 L4
ANS 5 6 RE3 0
pag(3) AN3 ANd 3 4 R84 0 1
pag(3) AN4 | 2 RE5 S0
pag(3) ANS &
J25 © ol
g g g ADC Potentiometer
D8
GREEN RED BLUE vVyvvw
S N S VDDA
20mA  20mA  20mA N N ~
8 g 9 41
TP19 TP20 TP21
HDR 2X3 L4
pag(e) PP D—C2 g\ \3 1
pag(3) PP1 | =2 Default:No shunt || P52 TP72
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Default: No shunt
TP77 (Disable 3V3 Reg)
VDDX. VDDX_TWR VDDX. TP38 TP39 Tpst  VDD_3V3pgq
Ji5 ? u3 ? 220
TWR 5V Selector 1 ome 12 Sl vour]2
TWR 5V Selector /1 vout £
o5 c1 [Shunt VDX TWR | c73 cs1 c20 cr2 D15
1UF 2=0.1uF |2 Shunt | Supply from MCU PP7 pin | = 10UF=2=0.1uF 10UF  2=0.1uF
P76 [ Sron | Supply powsr VDDY_EN from board to TWR board. | Ma17A 240
pag(3) PP7 D B 23200
Default: 1-2 shunt =
3.3V Regulator for TWR
TWRPI Connector
VDD _3v3 VDDX_TWR VDD _3v3 VDD_3v3
s2 o 93
— T 2 —
R12 1
fo oft-2 10K 5 [o% 5
10K 0 o1 pag(7) Pt 3va (KH>-20-SCLO VS S too 20 SDAD V3 <<% puo_3va pag(7)
AN1 7
0 D> AN1 pag(3) ) 3v: [ 510 3V
pag3) AN2 ANZ o AW pag(7) PSO 3V3 ((—MISO0 33 o Lot PS1.3V3 pag(7)
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0 o
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V —
CON_2X10 CON_2X10
ol
HDR_1X8 P73 VDDX
Daughter Card Interface Header [g [ ? ot 5 s VDDX
SPI/I2C @ 5V ? P79 1
8(7(6(5[4(3|2[1 ce2 | css
0.1uf 10UF
= [q ols
VDDX MOSI0 SCLO =
MISO0 SDAQ
of
53 3v3
o e VDRX a8 one, I
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_ 10K S 10K TP69  TP70
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8 GREF  SREF 1
C68 7 2 12C_SDAQ 3V3
al DREF St TR > PJ0_3V3 pag(7)
=2=0.1F pagis) B0 K 126 500 o B 22 112G SCLo 3v3 L85 Pt ava pagt?)
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ci1 0.10F GTL20020C =
= 0.1ul
3 MISO0 3V3
pag(35) PSO D1 st 2 PSO_3V3  pag(7)
pag(35) PS1 D2 s2 4 MOS0 PS1.3V3 pag(7) 5V TO 3.3V Voltage
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pag(®) PS3 D4 safS PS33V3 pag(7) traslator for GPIO/SPI
pag(3) PP2 = D5 S5 PTO3VT PP2_3V3 pag(7)
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