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Renove J3 J4 connectors
Remove 3.3V regul at or
Remove osci | | ator

Added Freedom boar d 5/21/ 14 P CALMES

1 - Serigraphy: all the test point nanes must be replaced by their corresponding signal nane. (e.g. TPl becomes +3.3V)
2 - Serigraphy: the injector and fuel punps names nust be placed close to their connectors. (e.g. INJECTOR 1 to be placed close to J8)
3 - The conponent placenment instructions in the schematic nust be taken into account for the |ayout
4 - The VSENSENx and VSENSEPx tracks nust have the same | ength per pairs (anal og pairs)
5 - Routing tracks under the inductors nust be limted as possible. Routing tracks under the boost inductor L2 is forbidden
6 - The boost load cacacitors C21 and C22 nust be routed between the diode D9 and the injector boost transistor drains Q4 and Q6.
7 - The S_HSx signals nust be connected as close as possible to their respective transistor sources. (Y connection)
8 - The D_HSx signals nust be connected as close as possible to their respective transistor drains. (Y connection)
9 - The sense resistors R12, R21, R22 and R26 nust be placed as close as possible to their respective |ow side transistor source pins
10 - U4 nust be placed in diagonal
11 - Serigraphy: all the LEDs nanes nust be replaced by their corresponding signal nanme. (e.g. D5 FLAQD)
12 - Serigraphy: all the connector names nust be placed close to its corresponding connector. (e.g. VSUPP close to J1)
13 - Placement proposal
J1 Suppl i es J3, J4 J8
Copyright 2013, by Freescale.
I'njector Bank 1
J9 The enclosed files are for reference purposes only and are not warranted as
to suitability for any other purposes.
Pl Filter M33816 Copyright Freescale, 1999-2013 ALL RIGHTS RESERVED
J10
Injector Bank 2
You are hereby granted a copyright license to use, modify the enclosed
a1 PCB layout and/or Schematics files, soley in conjunction with the
development and marketing of your products whitch use and incorporate
O ock microprocessors whitch implement the PowerPC(TM) architecture
manufactured by Freescale.
Boost DCDC
Converter Ji2
Fuel Purp No licenses are granted by implication, estoppels or otherwise under any
patents or trademarks of Freescale.
Ji3
These files are provided on an "AS IS" basis and without warranty. To the
maximum extent permitted by applicable law, FREESCALE DISCLAIMS
ALL WARRANTIES WHETHER EXPRESS OR IMPLIED, INCLUDING
IMPLIED WARRANTIES OF MECHANTABILTY OR FITNESS FOR A
PARTICULAR PURPOSE AND ANY WARRANTY AGAINST
INFRINGEMENT WITH REGARD TO THE DESIGN FILES (INCLUDING ANY
ANY MODIFIED VERSIONS THEREOF) AND ANY ACCOMPANYING
WRITTEN MATERIALS.
To the maximum extent permitted by applicable law, IN NO EVENT SHALL
FREESCALE BE LIABLE FOR ANY DAMAGES WHATSOEVER
(INCLUDING WITHOUT LIMITATION, DAMAGES FOR LOSS OF
BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF
BUSINESS INFORMATION, OR OTHER PECUNIARY LOSS)
ARISING OF THE USE OR INABILITY TO USE THESE DESIGN FILES.
Freescale assumes no responsibility for the maintenance and
support of the PCB design files.
:_,‘ Analog Sensor Product Group
= “freescale 6501 William Cannon Drive West
Austin, TX 78735-8598
[Tis document contains information proprietary to Freescale_and shall not be used for engineering design,
procurement or manufacture in whole or in part without the express written permission of Freescale.
ICAP CJ ECP: EIVO; PUBL
Designer: Drawing Title:
Phanne, Calmed KIT33816FRDMEVM
'Drawn by: Page Title:
Piata. Calmas Title Page
“Approved: Size 'Document Number’ Rev.
<Approver> c SCH-28476 A
: Date;  Wednesday, June 25,2014 [ Sheet 1 of 3




VBAT_SELECT
14 +5Y ™2
N 32 IRQE 2 15
g HDR_1X3 DBG 3 oA L 2 1
@ VBAT_EXT NT_CIK 3 FLAGO DA 7
TIAG T 8 3
Q FIA 10 X700
AOD4185 21 1 12 X 918%T1w0 veep  TP3
X3 9%a Xa9%Te
VBAT " 45V Zas 93 e *° 1
VBAT T . . 3 1 . . . T 5-146257-8 SL4625T6
ol VIN-vouT 6 vecio  TPa
MMSZ52458 -l a1 .
D2 uf c4 C5 C6 c7 DRVEN
0AUF TouF TuF O.UF | RESET ST
SMBJ40 MC7BLOSACHX T X cse
03 S MOST 33 VBAT PS5
GREEN ° MISO 2,
= = = = = = = | o SCLK. DGND 1
DGND, PGND and AGND PGND PGND PGND PGND PGND PGND PGND W b4 DGND DGND
ol g g| nust be connected all 1 5o VBOOST o7
&l together in star. 17
8 2 2 9 starTe 1919 O] 51462578
1
? R
6-146257-0
o6ND AND 6 o Freedom Board Interface -
—] Li near Regul ation L L
PGND
PGND
peND  TP4T
; 1
VBAT |nput Protection Nl
DGND
0AL C'—@/\Tlok OAL on2 10k, OA2
R_OAL C_OA1L R_OA2 C_OA2
i w5y - - - I - Supplies TP
DGND DGND AGND 45V A 1000pF 1000pF
3 FLAGD
2.2, 7 e L 1
To-To T s : ks —
u .
8 PGND PO
a0 GREEN Anal og Cut put
VOOl O_SELECT cK D—l[]
%
HDR_1X3 TP49 ULN2003ADR TP10
sy vecio DGND PGND PGND veep 3 e Rs FLAGL RESETB D—l[]
= 9 com D§
218 2 15 c "X CLK_SELECT
INT_CLK -
v c1 % c12 L c13 FLAG_L = s P11
0.1UF 4.7uF 0.1UF 8 PGND 470 GREEN 1 .
5 DRVEN D—D
Lk 2
12
ULN20038DR
TPso HDR_1X3 N
EXT_CLK
= uac 6 FLAG R IRQB D—D
[~ S~ -] 9 COoM RK D7
Us FLAG.2 3 14 c P13
0 v w o
2 28
8§88 ¢ 8 srufg—anm END. 4o GREEN CLOCK wso > ]
> 9 G_HS1 g5 G HS1
1 S_Hs1 Kslhs1 P14
CLK
RESETB o ReseT B HS2 oo ; B_HS2 ULN2003ADR u Mos! 1
DBG Roe RQ GHS? oS veAT 1 2 vPwR ——]
> SELECT Shsz H2 {sHs2
J7
HDR_1X3 MISO ] mso b_Ls1 55 Ko_tst USB_PVYR L cu ou e s ™15
’;‘g&‘ 1 g‘gﬁ(‘ G_LS1 > G_LS1 UsB PWR AR c ~T~ 1000uF (NRND) ~T~ 1000uF (NRND) SCLK. |:: 1
CSB 1834%s D_LS2 i; {p_Ls2 N GREEN
ol G_LS2 DG Ls2 R7 e
DBe_EXT2 49 5 hss a0 c16 c17
DBG LN g:gg B e 0.22uF 0.220F css D—l[]
Shss 2L < sHss = T T
STARTL & starT1 D_LS5 3‘; KD_Lss peNe Pan Pan w
START2 START2 G_LS5 D> G_LSs sTaRTI [ >—L
START3 START3
DBG_EXTL START4 START4 D_LS6 HD LS6
STARTS STARTS G_LS6 [ »GLS6 P18
STARTE STARTE i
VBOOST VSENSEP1 gg VSENSEP1 Fl ags LED Pl Filter 1
VSENSENT VSENSENL starr2 [>—1] |
8y veoosT on1fE—Tf > om P19
VBATT VSENSEP3 gg:s\/SENSEPS N
'VSENSEN3 VSENSEN3 START3
B HS3 |28 HS3
.| 56 BHeY 20
G_HS3 757 stiss C25 nust be placed as close as possible
SHS3 s VPWR to @ and RI12 such as to create a STARTAD—l[]
B_HS4 257; B HS4 S re w small current |oop.
[ — ;G,Hsa °
STHsa 22 {sTHss 22 10UH § P21
36 FFD10UP20S S 1
D_LS3 HD Ls3 a5 STARTS
GLS3 o)) GLS3 ) 3 BN VBOOST 2z
b Lsa k35 (D 1sa L4l T 7 P22
LS4 g RY 1 23
GlLs4 )G Ls4 PGND 5.1 +
E- START6
41 G_LS7 D9 2 R10 ©
10 G.Ls7 51 of+ c21 of+ c2 wo
FLAG O 11 FLAGO 28 T~ 390uF I~ 390uF =5
FLAG 1 FLAGL VSENSEP2 ﬁ VSENSEP2 RIL e G
FLAG 2 12 27 éVSENSENZ fe Q2 & 5
¥ FLAG2 VSENSEN2 G_Ls7 1, 1M BUK9230-1008 330PF 5 Digital TP
c24 c
oRVEN [>———24 prven oAz > om oL s T Soee e
32 VSENSEP4 10 470 PF = = c25 c27 ec
S 9 9 VSENSEPM a7 VSENSEN4 PGND PGND 0.220F 0.220F -8
% 5 & VSENSEN4 %&
32 & 4 - Dess, 2
= o dedignen: Plenne Calwmed
MC33816 o 2 5 24 'f ’ =
vsENSEPa g° ~ Treescaie
o K VSENSEP4 = 88micondUSIDr  Copyright © 2013 Freescale
3 0 shz0 22
3| 22
3 R12 &=
c28 0.010 P25 TP46 TP24 o | ICAP Classification: ECP; EIVO: X PUBL;
330pF e - Drawing Title:
1 L 1 VSENSEN4 1
vsensens u s 0 0 0 43 KIT33816FRDMEVM
1 gf Page Tile:
C28 nust be placed close to Ul < PGND © MC33816 SEVB Supplies Controls
MC33816AE DC- DC Boost Converter ST Do N o
c SCH-28476 A
TSheet 2 o 3




~ ca4
2.2uF 2.2u0F -l
PGND PGND 330pF 2=
R13 Q3 R4 ‘E} Q4 RIS Qs e ‘E} Q6
1 1 BUK9230-1008 1 1 BUK9230-1008
G.Hst BUK9230-1008 CGHs2 — C_HS3 BUK9230-1008 C_Hs4 —
SH1 c35 sH2 c36 SH3 ca7 SHa ca8
o 10 1000pF | o 10 1000pF o 10 1000PF | o 10 1000pF
S_HS1<K . [1:PenD . s [1PenD s 5
L c39 o L ca0 =y L
0.33UF 0.33UF 0.33UF caz
B HSLY SBR10200CTL B HS2 ) PRIy — SBR10200CTL B HS4 >>Jf 0.33UF
ca3 Caa Ca5 C46
. INJ1 . INI2 . INI3 . I1Ng4
PGND \‘H e PGND \‘Hr—‘ 1 PGND \‘Hr—‘ N PGND \‘H i
C43 and CA7 nust be 47000F 1 C44 and CA8 nust be 4700pF 1 C45 and CA9 nust be 4700pF 1 C46 and C50 nust be 4700pF 1
placed close to J8 P 2 VBQOST placed close to J9 P 2 VBQOST placed close to J10 P 2 VBQOST placed close to J1l P 2 VBQOST
o 0STTG0251008 o8 0STTG0251008 o0 0STTG0251008 o0 0STTG0251008
PGND\\‘H PGND\\‘H PGND\\‘H PGND‘\‘H
STPS2H100UY STPS2H100UY STPS2H100UY STPS2H100UY
4700pF 4700pF 4700pF 4700pF
D_LS1<4 D_LS2 D_L: D_Ls4
NP N N
CoT
cs2 cs3
53007 330pF =%, N 330pF 2= N :
R = oF =
H} o7 F18 ‘E} o8 F ‘i} @ R0 ‘i} o1
o Lt 1 8UK9230-1008 G.1s2 1, 1M BUK9230-1008 6L 1, 177 BUK9230-1008 G.Ls4 1, 1M BUK9230-1008
SHE SH7 Cs6 SH8 cs7 SH9 C58
o o 10 1000pF | o 10 1000pF | o 10 1000pF
VSENSEP1 < VSENSEP2
0 sH17 o S
R21 R22
cs9 0015 c60 0015
330pF 330pF
VSENSEN1 < 1 VSENSEN2 1
C59 nust be placed close to UL 0 sH12 = 060 nust be placed close to Ul SH13 =
PGND PGND
Injectors Bank 1 Injectors Bank 2
VBAT c61 TP26 TP27 TP28
1o/
1| G_Hs1 1[] G_HS3 1[] G HS5 1[]
c62 < bl 3 H 2
330pF =2 . 2.20F e G . ™ g ™ g
[ F o a2 a2 £
o hss 1, 1 G Hs2 1 5 G_Hs4 1 5 G Lss 1 5
| BUK9230-1008 2= gz gz
SHs ces 2 2 2
° 10 1000PF PR 58 PR 52 TP 5D
1 G Ls1 1 g G Ls3 1 ey G Ls6 1 gy
SH « g » g » g
=) =3 =3
= C64 TP35 59 P36 5® P37 5®
B Hs: 0380F G Ls2 1 g G Ls4 1 =2 VSENSEP3 1 =2
R — i1 i3] ire-1
28 28 28
TP38 a TP39 [=% TP40 Q.
33 23 23
o5 poes VBAT VSENSEP1 1 % 2 VSENSEP? 1 % ° VSENSEN3 1 e
VBAT 5 5 % 5
. FPL T . FP2 8 3 ]
peno | 12 = o16 <l POND || tPar @ Pz L tPaz L
1 1 nt et et
085 and 067 nust be  4700PF 2 < A o6 and o8 nust be  “TOF 2 < MD 22 MD 22 '_1[] 22
placed close to J12 c67 0 !_!/ STPS2H100UY placed close to J13 (g 0 !_!, s T I T
SH15 TPSMBI15ATG TPSMBI15ATG =) =] = o
0STTG0251008 < ostrGozstoos | a £2 s f2 PGND &2
PGND || PGND |
° ° i 24 i 29 29
7000F D17 4700pF D18 '—‘ i s '—‘ gs @3
A B C A _NrC = ° = >0 >3
D7L55< Ll D_L L PGND PGND
NP STPS2H100UY NP STPS2H100UY
e Bank 1 TP Bank 2 TP Fuel Punp TP
<| <|
330pF
Rad ‘ i} Q12 R25 ‘ i} Q13
c1ss I o 8UK9230-1008 186 I o B8UK9230-1008
SH10 Cc71 ol SH11 Cc72 ol
o 10 1000PF 10 1000PF
p Too Designen: Pienne Calwed
VSENSEP3 - ==
o = “freescale
R26 88micondUSIDr  Copyright © 2013 Freescale
— C73 0.015
330pF
|_ICAP Classification; ECP. EIUO: X PUBL
VSENSEN3 < § 4 Drawing Title:
C73 nust be placed close to UL SH14 = KIT33816FRDMEVM
PGND Page Title:
Fuel Punp MC33816 SEVB Power
Size | Document Number Rev
c SCH-28476 A
[ Sheet 3 o 3




