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GND_PWR
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10%
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1

2

LL-CAN also used for SMG and CAN-driven SLV

Do not place any jumper under the connector!!!

for test of SI-Resistors
place one R on top, the
other on bottom.

Place all TPSxxx-named testpoints on
corresponding X0001-connectorpins!!!

37                C2-Muster angelegt                  01.08.2003   Wi

Power supply-testpoints for voltages 5V_ANA, 2V55, 3V3, 5V_IO, 1V8, A_U_HFM, can be reduced to 2 TPs per voltage

Power supply-testpoints for voltage M_xxx can be reduced to 20 testpoints altogehter

BMWxxxx testpoints can be placed on either side. If they are not layoutable they can be removed on demand
(please contact ECU-designer). MS_S65_C3

30A!

Place these capacitors
close to the connector

38                uT/RXD_BSD_IGN in INJ umbenannt     19.08.2003   Wi
39                VDK-Vorhalt geloescht -> E_A_DKGIx  10.09.2003   Wi

40                EMV-C’s fuer DMTLH, V, P verlegen   22.09.2003   Wi

for ICT

41                Test-Widerstaende fuer SI           15.10.2003   Wi

42                C0001 geaendert in A2C00001919      29.01.2004   Wi
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Ersetzt durch:Ersatz fur:

  Bl.

Blatt 1

BMW AG
E-Power: EE-223, 80788 Munchen

Datum Name

Norm.

Gepr.

Bearb.
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Zust. Aenderung Datum Name
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P
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P
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P
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N_PORESET_3V3
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0.063W

1 2

GND_SNT2_ANA

R1214
0402
15K
0.063W

1

2

R1212
0402
15K
0.063W

1

2

GND_SNT2_ANA

R1213

0402

15K
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Place these components close to V1100

1

\
separate
components
locally
/

connect traces for
Op-Amp. direct to
solder joints of shunt(2A)

needed to filter supply noise

Resolve these ground-stars
with net-connectors!!!

place these components
close to the V1300 and SNT1, SNT2

keep sense-lines as short as possible!!!

only needed for
PLL-min-consumption
for Oaks
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Place these
caps close
to the
connector
X0001

MS_S65_C3

60               C2-Muster angelegt                 01.08.2003    Wi

30A!

Place these
caps close
to the
connector
X0001

30A!

screwholes for housing

61               C1331 geloescht                    19.08.2003    Wi

62               R1348 auf 6.8K geaendert           19.08.2003    Wi

resolve the starpoints with a net-connectors

place C1120 and C1121 to the
corresponding coil

63               L1102 angepasst ohne GND           19.08.2003    Wi
64               R1347 und C1324 geaedert           19.08.2003    Wi

65               R1353, auf 0402 geaedert           19.08.2003    Wi
66               C1308 geaendert auf A2C00020874    08.09.2003    Wi
67               L1101 geaendert auf A2C00031889    08.09.2003    Wi

68               T1100 geaendert auf BCR22PN        15.10.2003    Wi

71               R1211 hinzugefuegt fuer RUN_SOFT_START2_LTC     26.01.2004 Wi
72               Bauteile fuer E_A_SERVO bestuecken              26.01.2004 Wi
73               C1300 geaendert in A2C00001919                  29.01.2004 Wi
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E5

E7

F6

F7

G7

G5

G6

H8

H6

H7

H5

J8

J1

J2

H1

H2

H3

G3

G4

G2

F2

F3

F4

E2

D1

E3

E4

D2

F5

J7

K3

BMW2115

1

uTXD_DIAG_EWS4_INJ

uRXD_DIAG_EWS4_INJ

uRXD_EWS3_INJ

TP2413

R2049

0402

10K

1 2

R2407

0402

10K

1

2

R2110

0402

10K

1

2

R2012

0402

10K

1

2

R2103

0402

10K

1

2

R2107

0402

10K

1

2

R2002

0402
10K

1

2

R2042

0402

10K

1

2

R2101

0402

10K

1

2

R2137

0402
10K

1

2

R2005

0402

10K

1

2

R2019

0402

10K

1

2

R2031

0402

10K

1

2

R2117

0402

10K

1

2

R2008

0402

10K

1

2

R2036

0402
10K

1

2
R2032

0402

10K

1

2

R2124

0402
10K

1

2

R2047

0402

10K

1

2

R2041

0402

10K

1

2

R2018

0402

10K

1

2

R2116

0402

10K

1

2

R2113

0402

10K

1 2

R2203

0402

10K

12

R2403

0402

10K

1 2

R2211

0402

10K

12

R2404

0402

10K

1 2

R2201

0402

10K

12

R2401

0402

10K

1 2

R2402

0402

10K

1 2

R2212

0402

10K

12

R2300

0402

10K

12

R2210

0402

10K

12

R2216

0402

10K

12

R2206

0402

10K

12

R2017

0402

10K

1 2

R2200

0402

10K

12

C2402

10%
100nF

50V

1

2

C2406

10%
100nF

50V

1

2

C2403

10%
100nF

50V

1

2

C2215

10%
100nF

50V

1

2

C2203

10%
100nF

50V

1

2

C2213

10%
100nF

50V

1

2

C2210

10%
100nF

50V

1

2

C2202

10%
100nF

50V

1

2

C2212

10%
100nF

50V

1

2

C2200

10%
100nF

50V

1

2

C2211

10%
100nF

50V

1

2

C2201

10%
100nF

50V

1

2

C2412

10%
100nF

50V

1

2

C2407

10%
100nF

50V

1

2

C2418

10%
100nF

50V

1

2

C2417

10%
100nF

50V

1

2

C2204

10%
100nF

50V

1

2

C2214

10%
100nF

50V

1

2

C2413

10%
100nF

50V

1

2

C2414

10%
100nF

50V

1

2

C2205

10%
100nF

50V

1

2

TP2109

TP2024

TP2116

TP2025

TP2118

BMW2002

1

D2003

SOD323_RGB
BAT165

1

2

BMW2017

1 BMW2116

1

BMW2117

1

uSF_SPI_HBRIDGE1_IGN

uSF_SPI_HBRIDGE2_IGN

R2114

0402

4.7K 5%

12

R2015

0402

4.7K 5%

12

Y2001
1 2

Y2101

12

R2001

0402

47

1 2
R2102

0402
47

1 2

V2400

FBGA256

XC2S50-5-FG256Q

-40 - +85

P15

N3

P2

R3

R14

A7

D8

A6

B7

C8

D7

E7

C7

B6

A5

C6

B5

D6

A4

B4

E6

D5

A3

C5

B3

B13

C13

C12

A14

D12

B12

C11

A13

D11

A12

E11

B11

A11

C10

B10

D10

A10

B9

E10

A9

D9

A8

H16

H14

H15

J13

G16

H13

G14

G15

G12

F16

G13

F15

E16

F14

D16

F12

E15

F13

E14

C16

E13

B16

D14

C15

N15

N14

T15

M13

R16

M14

L14

M15

L12

P16

L13

N16

M16

K14

L16

K13

L15

K12

K16

J16

J14

K15

J15

P4

R4

C3

C14

D4

D13

E5

E12

M5

M12

N4

N13

P3

P14

E8

F8

E9

F9

H11

H12

J11

J12

L9

M9

L8

M8

J5

J6

H5

H6 T16

T1

R15

R2

L11

L10

L7

L6

K11

K10

K9

K8

K7

K6

J10

J9

J8

J7

H10

H9

H8

H7

G11

G10

G9

G8

G7

G6

F11

F10

F7

F6

B15

B2

A16

A1

G1

H4

G5

H2

G4

H3

G2

F5

F4

F1

G3

F2

E1

D1

E4

E2

F3

C1

D2

E3

B1

A2

C2

M3

R1

M4

N2

L5

P1

N1

L3

M2

L4

M1

K4

L2

L1

K3

K1

K2

K5

J3

J1

J4

H1

J2

T8

T7

R7

P8

P7

T6

N7

M7

R6

P6

R5

N6

T5

M6

T4

T3

P5

T2

N5

T14

P13

P12

R13

N12

T13

T12

P11

R12

N11

T11

M11

R11

T10

P10

R10

M10

P9

T9

N10

R9

N9

D3

B14

A15

C4

B8

C9

R8

N8

D15

TDI_LOG

TMS_LOG

TCK_LOG

TDO_LOG

TCK_LOG

TDI_LOG

TDO_LOG

TMS_LOG

Q2000
CP12A

CP12A / 4MHz

1 2 3 4

Q2100
CP12A

CP12A / 4MHz

1 2 3 4

uKWG_EVAL

uKWG_EVAL

uKWG_EVAL

uKWG_EVAL
uKWG_EVAL

uKWG_EVAL

uKWG_EVAL

N_PROGRAM_R_LOG

N_PROGRAM_R_LOG

GND_DIG

GND_DIG

R2023

0402

47

1 2

R2024

0402

47

1 2

R2120

0402

47

1 2

R2123

0402

47

1 2

GND_DIG

GND_DIG

R2003

0402

47

1 2

R2050

0402

47

1 2

R2004

0402

47

1 2

R2021

0402

47

1 2
R2130

0402

47

1 2

R2105

0402

47

1 2

R2100

0402

47

1 2

R2126

0402

47

1 2

V2300

TBGA-48
K6R4016V1D

-40 - +85

B5

A2

G5

B2

A1

A3

A4

A5

B3

B4

C3

C4

D4

H2

H3

H4

H5

G3

G4

F3

F4

E4

D3

A6

H1

G2

H6

E3

D6

E1E6

D1

G6

F6

F5

E5

D5

C5

C6

B6

G1

F1

F2

E2

D2

C2

C1

B1
V2310

TBGA-48
K6R4016V1D

-40 - +85
B5

A2

G5

B2

A1

A3

A4

A5

B3

B4

C3

C4

D4

H2

H3

H4

H5

G3

G4

F3

F4

E4

D3

A6

H1

G2

H6

E3

D6

E1E6

D1

G6

F6

F5

E5

D5

C5

C6

B6

G1

F1

F2

E2

D2

C2

C1

B1

C2301

10%
100nF

50V

1

2

C2300

10%
100nF

50V

1

2

C2311

10%
100nF

50V

1

2

C2310

10%
100nF

50V

1

2

R2007

0603

120
0.063W

1 2

R2106
0603
680

0.063W

1

2

R2414

0603
120

1

2

3V3

3V3
3V3

2V55

2V55

2V55

2V55

2V55

2V552V55

3V3

3V3

3V3

3V3

PCB      at51ad

NOTE:
crystal oscillator layout according
to Motorola guidelines

Note 3

Note 3

Note 3

Note 3

remove in order to boot
from external SRAM

disables nBR, nBB, nBG
enables nSTS, nIWP[2:3], nLWP1

Place Caps close to FPGA
keep the following connection order:
FPGA-pin to star-point to CAP to plane!!!
GND-pins are connected to the plane directly
according to SV-BMW-GCD-Schweizer-meeting 05-22-2002

Place LEDs close to corresponding
BDM-connector

Place LEDs close to corresponding
BDM-connector

Place LEDs close
to FPGA

Place LED close
to PPC

\Place LED close
 to MPC

see table 8-1

Keep these nets as short
as possible
Place the components close
to the FPGA!!!

2a

IGN INJ

remove in order to boot
from external SRAM

ST:3.3V
AMD: 2.55V

ST:only

NOTE:
crystal oscillator layout according
to Motorola guidelines

PCB      at51ad

Place these resistors close to V2000

Place these resistors close to V2100

JTAG: Ready, Vpp_E, 5V_JTAG only available on adapter

disables nBR, nBB, nBG
enables nSTS, nIWP[2:3], nLWP1

JTAG: Ready, Vpp_E, 5V_JTAG only available on adapter

 relocation of exception table

enables preconfiguration
resistors

enables slave parallel
configuration mode

see table 8-1

MODCK[1:3] have internal PU
during RESET

MODCK[1:3] have internal PU
during RESET

ST:only

cannot be used when short circuit to ETRIG7 enabled!

internally shorted to B_TPUCH15

internally shorted to A_TPUCH0

optional

Place this TP at the end of the net

Place this TP at the end of the net

this testpoint can be placed anywhere

these testpoints can be placed anywhere

ST:only

ST:3.3V
AMD: 2.55V

use same pads for both variations (dual_footprint=1)

shortneeded for
KWG-basckup only

58                C2-Muster angelegt                  01.08.2003  Wi

MS_S65_C3

59                TPU-in auf 5V_IO Pull-Up            19.08.2003  Wi
60                uKWG_EVAL verbunden ohne Jumper     21.08.2003  Wi

61                N_PROGRAM_R_LOG auf Debug-Stecker   19.08.2003  Wi

63                Ports uVDK auf Masse                10.09.2003  Wi
62                MPIO32B13_IGN wird SGPIOC6_IGN      10.09.2003  Wi

64                AD_DSP-Bus entfaellt                22.09.2003  Wi
65                SI-Widerstaende fuer TS, TA         22.09.2003  Wi
66                SI-R’s fuer OE, WEx, CS_FLASH       24.09.2003  Wi

68                R2048 wird nicht bestueckt          29.01.2004  Wi
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NVDDL3

NVDDL2

NVDDL1

QVDDL15

QVDDL14
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VSS96
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VSS32

VSS31
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VSS28

VSS27

VSS26

VSS25

VSS24

VSS23

VSS22

VSS21

VSS20

VSS19

VSS18

VSS17

VSS16

VSS15

VSS14

VSS13

VSS12

VSS11

VSS10

VSS9
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VSS5

VSS4

VSS3

VSS2
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Ersetzt durch:Ersatz fur:

  Bl.

Blatt 1

BMW AG
E-Power: EE-223, 80788 Munchen

Datum Name

Norm.

Gepr.

Bearb.

0

Zust. Aenderung Datum Name

VSS_SYN_IGN

GND_DIG

uEPEE

KAPWR_IGN

VDDSRAM_IGN

VDDSYN_IGN

uB0EPEE
uB0EPEE

uEPEE

VSS_SYN_INJ

VDDSRAM_INJ

KAPWR_INJ

GND_DIG

VDDSYN_INJ

VRH_IGN
VRH_INJ

VDDA_IGN
VDDA_INJ

R2060

0603

10
0.063W

1 2

R2151

0603

180
0.063W

1 2

R2067

0603

10
0.063W

1 2

R2064

0603

180
0.063W

1 2

R2068

0603

10
0.063W

1 2

R2152

0603

10
0.063W

1 2

R2142

0603

10
0.063W

1 2

R2144

0603

10
0.063W

1 2

R2063

0603

47
0.063W

1 2

V2100

PBGA388
MPC563

-40 - +125

D10

A10

C10

B10

W26

M3

Y26

F4

AA4

AB3

AC2

AD1

AD6

AE6

B26

C25

D24

E23

AB23

AC24

AD25

AE26

C9

D9

AC4

AD3

AE2

AF1

AC10

AC15

AC19

Y23

E1

AF5

C19

D19

AF21

C22

F23

T25

A1

B2

C3

D4

D22

C23

B24

A25

V23

AC22

AD23

AE24

AF25

T23

T24

U24

U25

U26

T16

T15

T14

T13

T12

T11

R16

R15

R14

R13

R12

R11

P16

P15

P14

P13

P12

P11

N16

N15

N14

N13

N12

N11

M16

M15

M14

M13

M12

M11

L16

L15

L14

L13

L12

L11

AF6

AE5

AD5

AC5

AF4

AE4

AD4

AF3

AE3

AF2

AB4

AC3

AD2

AE1

AA3

AB2

AA2

AC1

AB1

AA1

AF24

AF23

AE23

AF22

AE22

AD22

AC21

AF26

AE25

AD24

AC23

AC25

AB25

AA25

AB24

AA24

AA23

V25

E26

D26

C26

E25

D25

E24

A26

B25

C24

D23

A24

B23

A23

B19

A19

D5

C4

B4

A4

B3

A3

A2

E4

E3

D3

E2

D2

C2

D1

C1

B1

AB26

B9

A9

R2150

0603

47
0.063W

1 2

V2000

PBGA388
MPC563

-40 - +125

D10

A10

C10

B10

W26

M3

Y26

F4

AA4

AB3

AC2

AD1

AD6

AE6

B26

C25

D24

E23

AB23

AC24

AD25

AE26

C9

D9

AC4

AD3

AE2

AF1

AC10

AC15

AC19

Y23

E1

AF5

C19

D19

AF21

C22

F23

T25

A1

B2

C3

D4

D22

C23

B24

A25

V23

AC22

AD23

AE24

AF25

T23

T24

U24

U25

U26

T16

T15

T14

T13

T12

T11

R16

R15

R14

R13

R12

R11

P16

P15

P14

P13

P12

P11

N16

N15

N14

N13

N12

N11

M16

M15

M14

M13

M12

M11

L16

L15

L14

L13

L12

L11

AF6

AE5

AD5

AC5

AF4

AE4

AD4

AF3

AE3

AF2

AB4

AC3

AD2

AE1

AA3

AB2

AA2

AC1

AB1

AA1

AF24

AF23

AE23

AF22

AE22

AD22

AC21

AF26

AE25

AD24

AC23

AC25

AB25

AA25

AB24

AA24

AA23

V25

E26

D26

C26

E25

D25

E24

A26

B25

C24

D23

A24

B23

A23

B19

A19

D5

C4

B4

A4

B3

A3

A2

E4

E3

D3

E2

D2

C2

D1

C1

B1

AB26

B9

A9

GND_DIG

GND_DIG

VSS_SYN_IGN

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG GND_DIG

GND_DIG
GND_DIG

GND_DIG

GND_DIG

GND_DIG

VSS_SYN_IGN

VSS_SYN_INJ

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG
GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

VSS_SYN_INJ

GND_DIG

GND_DIG

GND_DIGGND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG
GND_DIG

GND_DIG

GND_DIG

GND_DIG

5V_IO

5V_IO
5V_IO

5V_IO

C2012

0402

10%

10nF

16V

1

2

C2023

0402

10%

10nF

16V

1

2

C2016

0402

10%

10nF

16V

1

2

C2037

0402

10%

10nF

16V

1

2

C2027

0402

10%

10nF

16V

1

2

C2112

0402

10%

10nF

16V

1

2

C2123

0402

10%

10nF

16V

1

2

C2116

0402

10%

10nF

16V

1

2

C2127

0402

10%

10nF

16V

1

2

C2137

0402

10%

10nF

16V

1

2

2V55
2V55

2V55

2V552V55

2V55

2V55

2V55

2V55

2V55

2V55

uB0EPEE

uEPEE

TP2187

1

TP2186

1TP2089

1

TP2088

1

TP2087

1
TP2185

1

TP2084

1

TP2082

1
TP2083

1

TP2080

1 TP2081

1

TP2085

1
TP2086

1

TP2184

1

TP2183

1

TP2182

1

TP2181

1

TP2180

1

TP2061

1

TP2062

1

TP2060

1

TP2063

1
TP2163

1

TP2160

1

TP2162

1

TP2161

1

5V_ANA
5V_ANA

VDDSYN_IGN
VDDSYN_INJ

uEPEE

uB0EPEE
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C2135

10%
100nF

50V

1

2

C2140

10%
100nF

50V

1

2

C2025

10%
100nF

50V

1

2

C2113

10%
100nF

50V

1

2

C2026

10%
100nF

50V

1

2

C2111

10%
100nF

50V

1

2

C2118

10%
100nF

50V

1

2

C2036

10%
100nF

50V

1

2

C2009

10%
100nF

50V

1

2

C2125

10%
100nF

50V

1

2

C2109

10%
100nF

50V

1

2

C2115

10%
100nF

50V

1

2

C2108

10%
100nF

50V

1

2

C2120

10%
100nF

50V

1

2

C2030

10%
100nF

50V

1

2

C2017

10%
100nF

50V

1

2

C2035

10%
100nF

50V

1

2

C2131

10%
100nF

50V

1

2

C2105

10%
100nF

50V

1

2

C2119

10%
100nF

50V

1

2

C2034

10%
100nF

50V

1

2

C2011

10%
100nF

50V

1

2

C2132

10%
100nF

50V

1

2

C2015

10%
100nF

50V

1

2

C2134

10%
100nF

50V

1

2

C2141

10%
100nF

50V

1

2

C2033

10%
100nF

50V

1

2

C2018

10%
100nF

50V

1

2

C2004

10%
100nF

50V

1

2

C2008

10%
100nF

50V

1

2

C2032

10%
100nF

50V

1

2

C2007

10%
100nF

50V

1

2

C2040

10%
100nF

50V

1

2

C2039

10%
100nF

50V

1

2

C2041

10%
100nF

50V

1

2

C2122

10%
100nF

50V

1

2

C2031

10%
100nF

50V

1

2

C2114

10%
100nF

50V

1

2

C2103

10%
100nF

50V

1

2

C2117

10%
100nF

50V

1

2

C2020

10%
100nF

50V

1

2

C2021

10%
100nF

50V

1

2

C2104

10%
100nF

50V

1

2

C2130

10%
100nF

50V

1

2

C2136

10%
100nF

50V

1

2

C2022

10%
100nF

50V

1

2

C2106

10%
100nF

50V

1

2

C2005

10%
100nF

50V

1

2

C2107

10%
100nF

50V

1

2

C2139

10%
100nF

50V

1

2

C2019

10%
100nF

50V

1

2

C2003

10%
100nF

50V

1

2

C2121

10%
100nF

50V

1

2

C2013

10%
100nF

50V

1

2

C2006

10%
100nF

50V

1

2

C2133

10%
100nF

50V

1

2

C2014

10%
100nF

50V

1

2

C2126

10%
100nF

50V

1

2

R2066

0402
10K

1

2

R2061

0402
10K

1

2

R2065

0402
10K

1

2

R2062

0402
10K

1

2

TP2092

1

TP2091

1

TP2188

1

TP2190

1

TP2189

1

TP2090

1

GND_DIG
GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

C2110

10%
1uF

25V

1

2

C2128

10%
1uF

25V

1

2

C2028

10%
1uF

25V

1

2

C2010

10%
1uF

25V

1

2

Place all components close to MPC!
Keep the following connection order:
MPC-pin to star-point to CAP to plane!!!
GND-pins are directly connected to the plane.

2b

Place all components close to MPC!
Keep the following connection order:
MPC-pin to star-point to CAP to plane!!!
GND-pins are directly connected to the plane.
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INH

BAT

NSLP

NWAKE

TXDRXD

LIN

GND

GND

RM/V3.3

CANL

CANH

VCC

INH

RXD

TXD

GND

RM/V3.3

CANL

CANH

VCC

INH

RXD

TXD

GND

RM/V3.3

CANL

CANH

VCC

INH

RXD

TXD

GND

RM/V3.3

CANL

CANH

VCC

INH

RXD

TXD

MODE

BUS

GND

VCC

VBAT

RXD

TXD

SEN/STA

OUT

VCC

INPLUS

INMINUS

GND

GND

RM/V3.3

CANL

CANH

VCC

INH

RXD

TXD

Zust. Aenderung Datum Name

0

Bearb.

Gepr.

Norm.

Datum Name

E-Power: EE-223, 80788 Munchen

BMW AG

Blatt 1

3 Bl.

Ersatz fur: Ersetzt durch:

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

A

B

C

D

E

F

G

H

A

B

C

D

E

F

G

H

uCAN_TXD_DK_IGN

uCAN_TXD_LL_IGN

uTXD_LINBUS_IGN

uCAN_RXD_DK_IGN

uCAN_RXD_LL_IGN

L_CANH_DK

L_CANL_DK

D_DKCANL

DK_CANVM

D_DKCANH

D_LLCANH

LL_CANVM L_CANH_LL

D_LLCANL

L_CANL_LL

D_MESSCANH_INJ

MESS_CANVM2 L_CANH_MESS2

D_MESSCANL_INJ

L_CANL_MESS2

ENABLE_LINBUSDRIVER_IGN

L_CANH_FZG1

L_CANL_FZG1

FZG_CANVM

MESS_CANVM1 L_CANH_MESS1

D_MESSCANL_IGN

L_CANL_MESS1

D_MESSCANH_IGN

uCAN_TXD_MESS_IGN

uCAN_RXD_MESS_IGN

uCAN_TXD_MESS_INJ

uCAN_RXD_MESS_INJ

D
_
L
I
N
B
U
S
_
R
D

D_CANL

D_CANH

uCAN_TXD_FZG_INJ

uCAN_RXD_FZG_INJ

WAKEUP_LIN

SLOPECTRL4

SLOPECTRL6

SLOPECTRL1

SLOPECTRL2

SLOPECTRL3

SENSE_KLINE

KMODE_KLINE

U87_PU_KLINE

U
3
0
D
_
T
J
A
1
0
2
0

GND_PWR

D_EWS3

U87_INT_KLINE

D_EWS3_R

1V5_EWS3

GND_PWR

uRXD_DIAG_EWS4_INJ

uTXD_DIAG_EWS4_INJD_TXD2_EWS4

D
I
A
G
_
P
U

D_LINBUS LIN_L

uRXD_EWS3_INJ

uRXD_LINBUS_IGN

R3111

M_MELF

60.4
1%

12

R3120

M_MELF

60.4
1%

12

R3141

M_MELF

60.4
1%

@noMou12
R3140

M_MELF

60.4
1%

@noMou12

R3121

M_MELF

60.4
1%

12

R3110

M_MELF

60.4
1%

12

R3130

M_MELF

60.4
1%

12
R3131

M_MELF

60.4
1%

12

R3100

M_MELF

60.4
1%

12
R3101

M_MELF

60.4
1%

12

D_EWS3

uCAN_TXD_DK_IGN

uCAN_TXD_LL_IGN

uTXD_LINBUS_IGN

uCAN_TXD_MESS_IGN

uCAN_TXD_MESS_INJ

uCAN_TXD_FZG_INJ

ENABLE_LINBUSDRIVER_IGN

D_LLCANL

D_LLCANH

D_DKCANL

D_DKCANH

D_LINBUS

D_MESSCANH_INJ

D_MESSCANL_INJ

D_MESSCANH_IGN

D_MESSCANL_IGN

D_CANH

D_CANL

C3201

0603

47NF
50V

12

C3111

0603

47NF

50V

1

2

C3003

0603

470pF

100V

1

2

C3301

0603

100pF

50V

1

2

C3121

0603

47NF

50V

1

2

C3141

0603

47NF

50V

@noMou
1

2

C3131

0603

47NF

50V

1

2

C3101

0603

47NF

50V

1

2

5V_PWR

5V_PWR

5V_PWR

5V_PWR

5V_PWR

TP3141

TP3120

TP3110

TP3130

TP3100

TP3001

TP3000
TP3300

TP3301

TP3131

TP3121

TP3111

TP3302

TP3112

TP3304

U_30

uCAN_RXD_DK_IGN

uCAN_RXD_LL_IGN

uRXD_LINBUS_IGN

WAKEUP_LIN

uCAN_RXD_MESS_IGN

uCAN_RXD_MESS_INJ

uCAN_RXD_FZG_INJ

U_87

D
3
3
0
0

S
O
T
1
4
3

B
A
V
2
3 4

1

3
2

V3300

SO-8

TJA1020T
4

2

3

5

8

6

1

7
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TP3200

V3140

SO-08

TLE6250G
@noMou1

4

8

32

5

6

7

V3130

SO-08

TLE6250G
1

4

8

32

5

6

7

V3120

SO-08

TLE6250G
1

4

8

32

5

6

7

V3100

SO-08

TLE6250G
1

4

8

32

5

6

7

R3122

0805

0
0.2W

12

R3142

0805

0
0.2W

@noMou12

R3102

0805

0
0.2W

12

R3132

0805

0
0.2W

12

TP3201

TP3202

V3200

@Manuf
SO-8

100.42
1

2

3

4 5

6

7

8

U_87

D3200

SOT-323

BAW56W

1 2

3

TP3303

C3120

0603

10%
100nF

50V

1

2

C3100

0603

10%
100nF

50V

1

2

C3140

0603

10%
100nF

50V

@noMou

1

2

C3000

0603

10%
100nF

50V

1

2

R3002
0603
24.9K
0.063W

1

2

R3004
0603
12.4K
0.063W

1

2

R3005

0402

100K
0.063W

1 2

TP3002

R3003

0402

470K
0.063W

1 2

C3004

0402

+-0.5pF
10pF

50V

1 2

C3203

0402

5%
82pF

50V

1

2

TP3203

TP3204

V3000

SOT23-5

TS391
4

3

5 2

1
uRXD_EWS3_INJ

uRXD_DIAG_EWS4_INJ

uTXD_DIAG_EWS4_INJ

R3300

M_MELF
1K

1

2

C3300

10%
100nF

50V

1

2C3202

10%
100nF

50V

12

L3200

SIMID02
10%33uH

1 2

TP3132

TP3113

TP3122

R3001

0805

4.7K

1

2

R3301

0603
470K

1

2

R3000

0603

100K

1 2

C3110

10%
100nF

50V

1

2

R3112

0805

0

12

V3110

SO-08

TLE6250G
1

4

8

32

5

6

7

C3130

10%
100nF

50V

1

2

C3303

0402

5%
82pF

50V

1

2

L3300

SIMID02

10%33uH

1 2

GND_PWRGND_PWR
GND_PWR

GND_PWRGND_PWR

GND_PWR

GND_PWR GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR
GND_PWR

GND_PWR GND_PWR
L3110

10%
1K/200R/10MHZ

1 4

2 3

L3100

10%
1K/200R/10MHZ

1 4

2 3

L3120

10%
1K/200R/10MHZ

1 4

2 3

L3130

10%
1K/200R/10MHZ

1 4

2 3

L3140

10%
1K/200R/10MHZ

@noMou

1 4

2 3

R3201

0603

100K

1

2

R3200

0603

0

1 2

R3303

0603

0

1 2

R3006

0603

22K

1 2

C3200

0603

470pF

100V

1

2

C3302

0603

470pF

100V

1

2

R3302
0402
2.2K
0.063W

1

2

5V_PWR

R3304

0603

2.2K

1

2

5V_PWR5V_PWR

5V_PWR

C3002

0603

10%
470pF

100V

1

2

C3005

0603

10%
470pF

100V

1

2

to be placed very close to connector

3

to be placed very close to connector

to be placed very close to connector

to be placed very close to connector

to be placed very close to connector

17          C2-Muster angelegt   01.08.2003  Wi

place this capacitor
close to the connector

MS_S65_C3

18          Pull-Up fuer EWS3    29.09.2003  Wi

21          Pull-Up fuer LINBUS  27.01.2004  Wi

22          R3130, R3131 und     29.01.2004  Wi
            C3130 nicht bestuecken
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LMPD_RI

ILIMIT

PDREF1

PDREF2

GNDA

GNDP

RCD

VRC

NCS

CLK

SDI

SDO

NRST

VDDA

VDD

RCM

VIP

VG

VN

RIREF

RIAC

ICPREF

VGINT

ACSOURCE1

ACSOURCE2

GNDD

OSCREF

LMPD_IP

LMPD_RI

ILIMIT

PDREF1

PDREF2

GNDA

GNDP

RCD

VRC

NCS

CLK

SDI

SDO

NRST

VDDA

VDD

RCM

VIP

VG

VN

RIREF

RIAC

ICPREF

VGINT

ACSOURCE1

ACSOURCE2

GNDD

V
P

VOUT VS

NC1

NC2

NC3

GND

NC4

NC5

16151413121110987654321

16151413121110987654321
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Ersetzt durch:Ersatz fur:

  Bl.

Blatt 1

BMW AG
E-Power: EE-223, 80788 Munchen

Datum Name

Norm.

Gepr.

Bearb.

0

Zust. Aenderung Datum Name

AD_EXT_BUS_IGN

A
D
_
E
X
T
_
B
U
S
_
I
G
N

AD_EXT_BUS_INJ

A
D
_
E
X
T
_
B
U
S
_
I
N
J

A
D
_
E
X
T
_
B
U
S
_
I
N
J

A
D
_
I
N
T
_
B
U
S
_
I
G
N

5V_IOV_OUT_PUMG

E_A_LSN1

5
V
_
I
O

TABG1_PU
uHFM1_INJ

uT_ABG1_IGN

5V_IO

5
V
_
I
O

uT_ABG2_IGN

5V_IO

5
V
_
I
OTABG2_PU

5
V
_
I
O

uT_AN1_IGNE_A_TAN1

uT_AN2_IGN

5
V
_
I
O

E_A_TAN2

uT_MOT_IGN

5
V
_
I
O

E_A_TMOT

5
V
_
I
O

uT_KA_IGNE_A_TKA

uT_DME_IGN

E_A_DKG2

uDKG1_IGN

uDKG2_IGN

E_A_FWG2

E_A_FWG1 uPWG1_IGN

uPWG2_IGN

E_A_DKG1

uU_15_IGN

uU_87_IGN

uU_50_IGNE_U_50

E_U_15_WAKEUP

uU_DKG_IGN

uU_HFM_IGN

uU_3V3_IGN

uU_2V55_IGN

uDKG2_INJ

uPWG1_INJ

uHFM2_INJ

uHFM_SLP_INJE_A_HFMSLP

E_S_GETR

GETR_PD

E_S_SPORT

uS_GETRIEBE_INJ

uS_SPORT_INJ

uP_UMG_INJ

E_A_PKS

5
V
_
I
O

5
V
_
I
O

uP_KS_INJ

uP_OEL_INJ

5
V
_
I
O

E_A_LSN2

uLSN1_INJ

uLSN2_INJ

A_S_DMTLP_KWG

TRACKER1_DKG

TRACKER1_DKG uU_DKG_INJ

E_A_HFM1

uU_1V8_IGN

uKWG_DIAG_IGNKWG_DIAG

E_A_HFM2

ASOURCE21_ATIC42

ASOURCE11_ATIC42OSCREF1_ATIC42

ICPREF1_ATIC42

uMOSI_EMI_INJ

SDO1_ATIC42 SDO_EMI_ATIC42

VGINT1_ATIC42

LMBD_IP1_ATIC42

LMBD_RI1_ATIC42

LMBD_IP1_ATIC42_RC

ILIMIT1_ATIC42

uSPI_CKL_INJ

NuCS_LAMBDA_INJ

NuCS_LAMBDA_INJ

SDO2_ATIC42

SDO_EMI_ATIC42

uSPI_CKL_INJ

uMISO_INJ

uI_DMTL_INJ

uDKG1_INJ
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47K

1 2

R4413

0402

47K

1 2

R4507

0805

15K
1%

12

R4573

0805

15K
1%

12

R4506

0805

15K
1%

12

R4508

0805

15K
1%

12

R4200

M_MELF

511K
1%

1

2

R4210

M_MELF

511K
1%

1

2

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_DIG

GND_DIG

GND_DIGGND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIGGND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_PWR

GND_PWR

GND_DIG

GND_DIGGND_DIG

GND_DIGGND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

5V_IO

5V_IO

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_PWR
GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWRGND_PWR GND_PWRGND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

C4510

0603

10%
6.8NF

100V

1

2

C4525

0402

10nF

16V

1

2

E_A_RESERVE1

GND_PWR

TP4507R4528

0402

47K

1 2

GND_DIG

5V_IO

GND_PWR

GND_PWR

GND_DIG GND_DIG

GND_DIG

GND_DIG

GND_DIGGND_DIG

GND_PWR

R4009
M_MELF

1%

300

1

2

R4020
M_MELF

1%

300

1

2

R4011

0603

49.9K

0.063W

1 2

R4036

0603

49.9K

0.063W

1 2

R4038

0603

82.5K

0.063W

1 2

R4014

0603

82.5K

0.063W

1 2

C4564

0603

10%
6.8NF

100V

1

2

GND_PWR

C4565

0603

10%
6.8NF

100V

1

2

GND_PWR

C4519

10%

330nF

50V
0805

1

2

C4512

10%

330nF

50V
0805

1

2

R4513
0805
47K
0.2W

1

2

Don’t place these components
under connector

thermo via

thermo via

thermo via

thermo via

thermo via

thermo via

place NTC close
to left-side power

don’t place these
components under
the connector

all Rs with
thermo via

not used
don’t place these
components under
the connector

all Rs with
thermo via

place these Cs
close to IGN-uC

place these Cs
close to INJ-uC

place these Cs
close to IGN-uC

place these Cs
close to IV-uC

place these Cs
close to INJ-uC

4

place these Cs
close to connector

place these Cs
close to connector

place these Cs
close to connector

place these Cs
close to connector

place these Cs
close to INJ-uC

thermo via

this component must be placed
on the same side as the
connector (opposite side of
testpoints)

donot place
R4508/R4536
under connctor!!!

35               C2-Muster angelegt                   01.08.2003   Wi

use same footprint
dual_footprint = 1

use same footprint
dual_footprint = 1

use same footprint
dual_footprint = 1

use same footprint
dual_footprint = 1

use same footprint
dual_footprint = 1

use same footprint
dual_footprint = 1

MS_S65_C3

37               Pulldowns R4411, R4412 entfernen     11.09.2003   Wi
36               VDK-Vorhalt loeschen                 10.09.2003   Wi
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Simul.

NameMit VISULA erstellt

Schutzvermerke nach DIN 34 beachten

Kurzz.

Projekt

Blatt   von

Benennung

FormatBMW Teile Nr.

Erstverwendung Typ

Bayerische Motoren Werke AG

Datum

Bearb.

Gepr.

Norm

NameDatumZust. Aenderung

A3

E_S_BLTS

P
U
1
_
K
U
P
P
L

uS_BLS_IGN

E_S_KUPPL

uV_FZG_IGNE_F_VFZ

P
U
2
_
K
U
P
P
L

uN_GETRIEBE_IGNE_P_NGETRIEBE

E_P_NWGE1 uNWG_E1_INJ

uNWG_E2_INJE_P_NWGE2

uNWG_A1_INJ

E_P_NWGA2

E_P_NWGA1

uNWG_A2_INJ

NWG_VCAG_BUS

NW_VCA_IN_BUS

uS_KUPPLUNG_INJ

uS_BLTS_IGN

P
U
1
_
B
L
S

E_S_BLS

uS_BLS_INJ

P
U
_
V
F
Z

R5000

0805

2.49K
1%

1 2

R5020

0805

2.49K
1%

1 2

R5102

0603

10K
5%

1

2

R5110

0402

100K
1%

1 2

R5011

0805

2.49K
1%

1 2

R5080

0805

2.49K
1%

1 2

R5031

0805

2.49K
1%

1 2

R5105

0603

10K
5%

1

2

R5109

0402

100K
1%

1 2

R5113

0402

100K
1%

1 2

R5104
1206
750
0.4W

1

2

R5103
1206
750
0.4W

1

2

E_F_VFZ

E_S_BLS

E_S_KUPPL

E_P_NGETRIEBE

E_S_BLTS

E_P_NWGA1,E_P_NWGA2,E_P_NWGE1,E_P_NWGE2

uN_GETRIEBE_IGN

uV_FZG_IGN

uS_BLTS_IGN

uS_BLS_IGN

uS_KUPPLUNG_INJ

uNWG_A1_INJ,uNWG_A2_INJ,uNWG_E1_INJ,uNWG_E2_INJ

C5081

0402

100pF

50V

C5031

0402

100pF

50V

C5021

0402

100pF

50V

C5107

0402

100pF

50V

C5011

0402

100pF

50V

C5001

0402

100pF

50V

5V_IO

5V_IO

5V_IO

5V_IO

5V_IO

C5102

0603

6.8NF

50V

C5000

0603

6.8NF

50V

C5100

0603

1nF

100V

C5020

0603

6.8NF

50V

C5106

0402

100pF

50V

C5108

0402

100pF

50V

C5101

0603

6.8NF

50V

C5103

0603

6.8NF

50V

C5030

0603

6.8NF

50V

C5109

0402

100pF

50V

C5010

0603

6.8NF

50V

C5080

0603

6.8NF

50V

U_87

TP5103

TP5104

TP5102

TP5101

TP5004

TP5003

TP5002

TP5001

TP5000

R5101
0603
10K
0.063W

1

2

C5110

0402

100pF

50V

R5100

0402

100K
1%

1 2
uS_BLS_INJ

TP5105

D5100

SOT-323

BAW56W

1 2

3

D5101

SOT-323

BAW56W

1 2

3

GND_DIGGND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIG

GND_DIGGND_DIG GND_DIG

R5021

0805

15K

1 2

R5081

0805

15K

1 2

R5001

0805

15K

1 2

R5030

0805

15K

1 2

R5010

0805

15K

1 2

R5112

0402

100K

1 2

TP5106 TP5107

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR GND_PWR

GND_PWR

5

11         C2-Muster erstellt  01.08.2003 Wi

place these Cs
close to INJ-uC

place this C
close to IGN-uC

place these Cs
close to connector X0001

MS_S65_C3
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VCC

VPS_8

VPS_7

VPS_6
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CLK
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nNDIS
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INPUT2

SENSE2

OUTPUT1A

OUTPUT1B

OUTPUT2A

OUTPUT2B

GND

SCK/SF

SI

SS

DI

EN

DMS

IN1

IN2

VBAT

VBAT

VBAT

COOL

OUT1

OUT1

OUT2

OUT2

SO

GND

GND

GND

GND

SCK/SF

SI

SS

DI

EN

DMS

IN1

IN2

VBAT
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VBAT

COOL

OUT1

OUT1

OUT2

OUT2

SO

GND

GND

GND

GND

Zust. Aenderung Datum Name

0

Bearb.

Gepr.

Norm.

Datum Name

E-Power: EE-223, 80788 Munchen

BMW AG

Blatt 1

3 Bl.

Ersatz fur: Ersetzt durch:

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

A

B

C

D

E

F

G

H

A

B

C

D

E

F

G

H

NW_OUT_BUS

NDIS_ATIC35_1

MISO_HS_INJ1R

uNWA1_INJ

uNWE1_INJ

NDIS_ATIC35_2

uSPI_CLK_INJ

MISO_HS_INJ1

NuRES_DRIVER_INJ

uNWE2_INJ

uNWA2_INJ

NuCS_SPI_DRIVER_INJ

NuCS_SPI_DRIVER_INJ

NuRES_DRIVER_INJ

uSPI_CLK_INJ

A_T_MDK11_A_S_KGE1

MISO_HS_INJ1

MISO_HS_INJ2R

uOELP1_PWM_IGN

uOELP2_PWM_IGN A_P_OELP2

A_P_OELP1

uMOSI_EMI_INJ

uMISO_INJHIGHSIDE

uDK_DISABLE1_IGN

uOELP2_CUR_SENSE_IGN

uOELP1_CUR_SENSE_IGN

uVANOSDSV_PWM_INJ

U87_FILT_HBRIDGE

VND600_CURSENSE1

A_T_MDK21

A_T_MDK22uDK_ENABLE2_INJ

U87_FILT_HBRIDGE2

uDK1_IN1_PWM_IGN

uDK1_IN2_DIR_IGN

uDK_DISABLE2_IGN

uDK2_IN1_PWM_IGN

uDK2_IN2_DIR_IGN

VND600_CURSENSE2

A_T_MDK12_A_S_KGE2uDK_ENABLE2_INJ

A_T_NWE1

A_T_NWA1

A_S_KGE1

A_P_VANOSDSV

A_T_NWE2

A_T_NWA2

A_P_SERVO

uKGE2_PWM_IGN

uSERVO_PWM_IGN

uKGE1_PWM_IGN

A_S_KGE2

uSF_SPI_HBRIDGE2_IGN

uSF_SPI_HBRIDGE1_IGN

U87_FILT1_DK1

U87_FILT1_DK2

V6000

IC

655567.20.59

POWER-SOP36_1

VISULA-MENTOR

ATIC35

ATIC35

5

6

7

24
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31

25

23

12

8
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28

29

30

14 36
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COOL
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15

16
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33
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3

4

13 R6001

0402

100
0.063W

1 2

V6010

IC

655567.20.59

POWER-SOP36_1

VISULA-MENTOR

ATIC35

ATIC35

5

6

7

24
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23
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14 36
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COOL

26
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17

20
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33

2

3

4

13 R6011

0402

100
0.063W

1 2

R6224

2512

1%0.05

1 2
R6225

2512

1%0.05

1 2

R6227

2512

1%0.05

1 2
R6226

2512

1%0.05

1 2

V6100

POWER-SO10
VND600

8

9

7

10

6

5

4

2

1

COOL

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWRGND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

MISO_HS_INJ1

A_T_NWE2

A_T_NWA2

A_P_VANOSDSV

A_T_NWE1

A_T_NWA1

A_P_SERVO

A_P_OELP2

A_P_OELP1

uMISO_INJHIGHSIDE

uOELP1_CUR_SENSE_IGN

uOELP2_CUR_SENSE_IGN

A_T_MDK21

A_T_MDK22

C6101

0603

10%

47NF

50V

C6104

0402

10%

10nF

16V

C6105

0402

10%

10nF

16V

C6211

1812

-10+20

10UF

16v

1

2

C6209

1812

-10+20

10UF

16v

1

2

C6213

1812

-10+20

10UF

16v

1

2

C6207

1812

-10+20

10UF

16v

1

2

5V_PWR

5V_PWR

5V_PWR

5V_PWR

5V_PWR

5V_PWR

5V_PWR

5V_PWR

C6001

0603

47NF

50V

C6011

0603

47NF

50V

uOELP1_PWM_IGN

uOELP2_PWM_IGN

uMOSI_EMI_INJ

NuCS_SPI_DRIVER_INJ

uSPI_CLK_INJ

uNWA1_INJ,uNWA2_INJ,uNWE1_INJ,uNWE2_INJ

uVANOSDSV_PWM_INJ

uDK1_IN1_PWM_IGN

uDK1_IN2_DIR_IGN

uDK2_IN1_PWM_IGN

uDK2_IN2_DIR_IGN

NuRES_DRIVER_INJ

NuRES_DRIVER_INJ

D6200

DO-214AA_1
SM6T36A

1

2

NuCS_SPI_DRIVER_INJ

NuRES_DRIVER_INJ

uSPI_CLK_INJ

uDK_ENABLE2_INJ

D6012

DO-214AA
ES2D

1

2

D6003

DO-214AA
ES2D

1

2

D6002

DO-214AA
ES2D

1

2

D6000

DO-214AA
ES2D

1

2

D6013

DO-214AA
ES2D

1

2

D6001

DO-214AB
ES3D

1

2

U_87

U_87

U_87

U_87

U_87

NuRES_DRIVER_INJ

uSPI_CLK_INJ

NuCS_SPI_DRIVER_INJ

MISO_HS_INJ1

uDK_ENABLE2_INJ

C6200

ECR8H6
20%

47uF
35V

1

2

C6216

ECR8H6
20%

47uF
35V

1

2

C6201

ECR8H6
20%

47uF
35V

1

2

C6214

ECR8H6
20%

47uF
35V

1

2

TP6202

TP6102

TP6101 TP6103

TP6104

TP6003

TP6001

TP6004

TP6002

TP6000

TP6005

TP6011

TP6010

TP6212

TP6213

TP6210

TP6211

TP6205

TP6200

TP6201

TP6012

TP6006

TP6206

TP6216

D6010

DO-214AA
ES2D

1

2

D6011

DO-214AA
ES2D1

2

04/08/27
17:34:33

q203640 output_high.cir/001.s

C6000

1812

-10+20
10UF

16v

1

2

C6010

1812

-10+20
10UF

16v

1

2

uKGE2_PWM_IGN

uSERVO_PWM_IGN

uDK_DISABLE1_IGN

uDK_ENABLE2_INJ

uDK_DISABLE2_IGN

A_S_KGE1

uKGE1_PWM_IGN

A_S_KGE2

A_T_MDK11_A_S_KGE1

A_T_MDK12_A_S_KGE2

C6203

0603

10%
100nF

50V

1

2

C6217

0603

10%
100nF

50V

1

2

TP6203

TP6214

R6206

0402

10K

1

2

R6215

0402

10K

1

2

R6212

0402

10K

1

2

R6205

0402

10K

1

2

R6100

0402
1K

5%

1

2

R6102

0402
1K

5%

1

2

R6101

0402

47K

12

R6103

0402

47K

12

C6219

10%
6.8NF

100V

1

2

C6012

10%
6.8NF

100V

1

2

C6015

10%
6.8NF

100V

1

2

C6005

10%
6.8NF

100V

1

2

C6103

10%
6.8NF

100V

1

2

C6102

10%
6.8NF

100V

1

2

C6003

10%
6.8NF

100V

1

2

C6218

10%
6.8NF

100V

1

2

C6014

10%
6.8NF

100V

1

2

C6004

10%
6.8NF

100V

1

2

C6100

20%

22uF
35V

1

2

V6210

@Bezei

@Manuf
POWER-SO20

L9230

L9230

-40 - +150

12

9

18

13

3

19

17

4

5

16

COOL 20

11

10

1

8

15

14

6

7

2

V6200

@Bezei

@Manuf
POWER-SO20

L9230

L9230

-40 - +150

12

9

18

13

3

19

17

4

5

16

COOL 20

11

10

1

8

15

14

6

7

2

GND_PWR

GND_PWR

GND_PWR

R6216

0603

22K

1

2

C6210

10%47nF
50V

notUsed
1

2

GND_PWR

R6207

0603

22K

1

2

C6208

10%47nF
50V

1

2

uSF_SPI_HBRIDGE1_IGN

uSF_SPI_HBRIDGE2_IG

GND_PWR

GND_PWR

TP6207

TP6208

R6000

0402

10K

1 2

R6010

0402

10K

1 2

TP6217

TP6215

Pay attention to that:  thermal vias over the whole heatslug area. see application hints.
                        all copper layers must have least the same size like heatslug
                        no other tracks below.
                        very short and thick connect between the VPS PIN’s because they
                        are on both sides of the package.

Pay attention to that:  thermal vias over the whole heatslug area. see application hints.
                        all copper layers must have least the same size like heatslug
                        no other tracks below.
                        very short and thick connect between the VPS PIN’s because they
                        are on both sides of the package.

Place close to h-bridges

Place capacitors close to the connector

Place these components close to the connector

6

ATIC35 should not be used without freewheeling diodes!!!

ATIC35 should not be used without freewheeling diodes!!!
Place these components
close to the connector

Place close to h-bridges.
This filter can be ommitted if both h-bridges are close to each other.

place these
resistors
close to 
ATIC35

use thermo vias if possible

use thermo vias if possible

22               C2-Muster angelegt                  01.08.2003  Wi

Place capacitors close to the connector

Place capacitors close
to the controller

MS_S65_C3

23               Filter gedreht fuer H-Bruecken      19.08.2003  Wi
24               Pullups an NDIS auf 10k             19.08.2003  Wi

25               Weitere TP                          15.10.2003  Wi
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reset: wenn nres=low. dann sind die lowsider ein und die highsider aus. 
       achtung immer interner pull down.

close to ATIC39 /

7
A2-sample

close to ATIC39 /

close to ATIC39 /

15 Ohms are only needed for Schaffner-
pulses below 0V to protect driver

reset: wenn nres=low. dann sind die lowsider ein und die highsider aus. 
       achtung immer interner pull down.

OUT[1-2] 0R3 (current feedback)
OUT[3-8] 0R4
OUT[9-10] 1R5 (curent limited)
OUT[11-16] 1R5

NRES resets outputs [1-8], [11-16]
NRES1 resets outputs [9-10]
NDIS1 disables outputs [1-4]
NDIS2 disables outputs [5-8]
NDIS3 disables outputs [11-12]
NDIS4 disables output 16

minimum filter times are dependent on output channel!!!

do not drive relays with this driver!!!

OUT[1-2] 0R3 (current feedback)
OUT[3-8] 0R4
OUT[9-10] 1R5 (curent limited)
OUT[11-16] 1R5

NRES resets outputs [1-8], [11-16]
NRES1 resets outputs [9-10]
NDIS1 disables outputs [1-4]
NDIS2 disables outputs [5-8]
NDIS3 disables outputs [11-12]
NDIS4 disables output 16

minimum filter times are dependent on output channel!!!

OUT[1-2] 0R3 (current feedback)
OUT[3-8] 0R4
OUT[9-10] 1R5 (curent limited)
OUT[11-16] 1R5

NRES resets outputs [1-8], [11-16]
NRES1 resets outputs [9-10]
NDIS1 disables outputs [1-4]
NDIS2 disables outputs [5-8]
NDIS3 disables outputs [11-12]
NDIS4 disables output 16

minimum filter times are dependent on output channel!!!

Place these capacitors
close to the connector

Place these capacitors
close to the connector

Place these capacitors
close to the connector

RL_U87 is controlled via SPI

Place these capacitors
close to the connector

Place these capacitors
close to the connector

Place C7217-C7221 on corresponding pads of C7208/10/12/14/16
"dual_footprint=1"

Place C7312/14/16/18/19 on corresponding pads of C7307/09/11/13/15
"dual_footprint=1"

32               C2-Muster angelegt                   01.08.2003   Wi

15 Ohms are only needed for Schaffner-
pulses below 0V to protect driver

Place these capacitors
close to the INJ-Controller

MS_S65_C3

33               R7400, R7401 zusammengefasst         19.08.2003   Wi
34               neue Pull-Ups an V7100               21.08.2003   Wi

35               Bestuecken der Reserve-Ausgaenge     27.01.2004   Wi
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1nF

50V

1 2

R8012

M_MELF

24.3
0.25W

1 2

R8327

0603

7.15K
0.063W

1 2

TP8021

uKWG

BMW8113

R8019

0805

75
0.2W

1 2

TP8309

AGND_ETH

R8115

0603

680

0.063W

12

R8332

M_MELF

82

0.25W

1

2

C8305

10%
100nF

50V

1

2

V
C
C
_
I
O
N

TP8129

GND_PWR

TP8130

TP8028

R8132

0402

4.7K
0.063W

12

R8006

0603

750

0.063W

1 2

R8108
0402
0
0.063W

notUsed

1

2

TP8105

R8316
0805
0
0.2W

1

2

R8141

0402

10K

1 2

V8300

SO-14
TLC2274MD

9

10

8

R8312

0603

7.15K
0.063W

1 2

V8200

FBGA-90

K4S283233F-M
J1

J2

J8

J9

K7

K8

K9

K1

F8

F2

G8

G9

F7

F3

G1

G2

G3

H1

H2

J3

G7

H9

J7

H8

E3

E7

H3

H7

K2

K3

B2

B7

C9

D9

E1

L1

M9

N9

P2

P7

A7

F9

L7

R7 R3

L3

F1

A3

P8

P3

N1

M1

L9

E9

D1

C1

B8

B3

E2

D3

D2

B1

C2

A1

C3

A2

A8

C7

A9

C8

B9

D8

D7

E8

R2

N3

R1

N2

P1

M2

M3

L2

L8

M7

M8

P9

N8

R9

N7

R8

GND_ANAPLL_DSP

GND_DIG

C8302

0603

5%

100pF

50V

1

2

GND_PWR

NuLINKLED_ETH_LOG

R8511

0603

47

0.063W

1 2

TP8022

V8600

SO-14
TLC2274MD

2

3

1

TP8121

C8012

0603

10%
100nF

50V

1

2

C8202

10%
100nF

50V

1 2

TP8012

GND_DIG

BMW8110

R8313

0603

7.15K
0.063W

1 2

C8015

5%
10nF

50V

1 2

BMW8101

TP8117

uFLAG_DSP[10]

BMW8121

TP8302

GND_DIG

C8111

0402

10%

10nF

16V

1

2

TP8124

R8111
0402
0
0.063W

1

2

TP8322

R8530

0603

330
0.063W

1 2

R8127

0402

180
0.063W

1 2

BMW8126

LOOPBACK_ETH

R8309

0603

100K
0.063W

1 2

D_ETHRXDL

V8600

SO-14
TLC2274MD

11 4

TP8123

TP8009

C8309

0603

5%
100pF

50V

1

2

R8329

0603

56.2K
0.063W

1 2

CLK_DSP,LOOPBACK_ETH,N_GPCNTRL_ETH,NuIRQ_IGN_LOG_DSP,NuRESET_DSP,NuRESET_OUT_DSP,NuSPIDS_DSP,uCYLNUM1_DSP_LOG[0-2],uCYLNUM2_DSP_LOG[0-2],uDEBUG_FLAG7_DSP,uDEBUG_FLAG8_DSP,uIRQ0_DSP_LOG,uKNOCK_MISFIRE_WINDOW1_DSP_LOG,uKNOCK_MISFIRE_WINDOW2_DSP_LOG,uMISO_DSP,uMOSI_DSP,uSPICLK_DSP

NuCS_AD3_DSP

V8320

SO-14
TLC2274MD

11 4

R8007

0603

680

1 2

TP8314

R8606

0603

5.1K
0.063W

1 2

uCYLNUM1_DSP_LOG[0]

TP8125TP8520

TP8521

TP8127

TP8150

TP8136

R8119

0603
27K

1

2

R8125

0603
27K

1

2

C8328

0402

10%
1nF

50V

1 2

C8327

0402

10%
1nF

50V

1 2

C8521

10%
100nF

50V

1

2

C8531

10%
100nF

50V

1

2

C8600

10%
100nF

50V

1 2

R8146

0402

180
0.063W

1 2

R8145

0402

180
0.063W

1 2

R8323

0402
10K

1

2

R8322

0402
10K

1

2

D8320

SOT-323

BAV70W

1 2

3

3V3

1V8

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

1V8
3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

3V3

V8500

SOT-363

AD7476

3

4

6

1 2

5

V8510

SOT-363

AD7476

3

4

6

1 2

5

V8520

SOT-363

AD7476

notUsed

3

4

6

1 2

5

V8530

SOT-363

AD7476

notUsed

3

4

6

1 2

5

8
to be changed:
remove unneeded jumpers and pull-ups/downs
change quartz to A2C00010842
better use 25MHz-quartz for DSP and ethernet
check flag priority (0-3 core flags)
check JTAG-names
check all voltages!!!
crosscheck ADSP errata sheet!!!
R8330, R8331 have to be changed to 0R in satellite variation

CLK_CFG1 CLK_CFG0 CLKINT  CLKOUT  quartz
   0        0     100MHz  50MHz    25MHz
   0        1     100MHz  32MHz    16MHz
   1        0     100MHz  25MHz  12.5MHz

In order to activate these functions, jumpers jave to be changed on the top level!

24               C2-Muster angelegt             01.08.2003       Wi

MS_S65_C3

25               V7300 mit VCC_ION versorgen    10.09.2003       Wi

NuBMS     uLBOOT
0         1        SPI-booting
1         0        host-booting

Keep these tracks as short as possible and close to DSP-pins!!!

/ should be 634R, 0402

green /

/ should be 634R, 0402

supparot /

/ should be 634R, 0402

Place the transformer close to the connector

/ should be 634R, 0402

100pF => 110k @ 14kHz

100pF => 110k @ 14kHz

all passive components should be 0402.
CAPs should have 5% tolerance

check CAP-values!!!

a different TPU-code is needed to get
60-2 TDC (top dead centre) crankshaft-signal on the  TD-signal

Place caps as close
as possible to AD-
converter

green /

/ should be 5k11

/ should be 5k11

/ should be 5k11

o
n
l
y
 
u
s
e
d
 
f
o
r
 
e
x
t
e
r
n
a
l
 
P
H
Y

only used for
synchronous accesses

Place caps close
to connector

o
n
l
y
 
u
s
e
d
 
f
o
r

E
E
P
R
O
M
 
w
h
i
c
h

i
s
 
d
i
s
a
b
l
e
d

b
y
 
E
N
E
E
P

Place caps close
to connector

enables asynchronous AEN-controlled accesses

keep this line as short
as possible (100MHz)!!!

these testpoints can be
placed on the top-side
of the PCB

26               R8500, R8510 auf 820R          10.09.2003       Wi

27               AD_ION-Bus entfaellt           22.09.2003       Wi
28               weitere TP                     15.10.2003       Wi


