
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IN1

IN2

IN4

IN3

IN6

IN5

IN8

IN7

IN9

IN10

IN11

IN12

IN13

IN14

IN15

IN16

IN1

IN2 IN10

IN3 IN11

IN4 IN12

IN5 IN13

IN6 IN14

IN7 IN15

IN8 IN16

IN9

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GND GND

GND

GND

OUTP1

OUTP2

OUTP3

OUTP4

OUTP5

OUTP6

OUTP7

OUTP8

OUTP9

OUTP10

OUTP11

OUTP12

OUTP13

OUTP14

OUTP15

OUTP16
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CH2

CHANNEL

IN OUTP

CH14

CHANNEL

IN OUTP

J10
MMCX-J-P-H-RA-SM1

1

2 3 4 5

R81
100k

J13
MMCX-J-P-H-RA-SM1

1

2 3 4 5

CH16

CHANNEL

IN OUTP

CH6

CHANNEL

IN OUTP

CH1

CHANNEL

IN OUTP

CH15

CHANNEL

IN OUTP

J15
MMCX-J-P-H-RA-SM1

1

2 3 4 5

CH8

CHANNEL

IN OUTP

CH3

CHANNEL

IN OUTP

R68
100k

R78
100k

J9
MMCX-J-P-H-RA-SM1

1

2 3 4 5

R79
100k

J4
MMCX-J-P-H-RA-SM1

1

2 3 4 5

R72
100k

R75
100k

J8
MMCX-J-P-H-RA-SM1

1

2 3 4 5

CH10

CHANNEL

IN OUTP

R80
100k

CH7

CHANNEL

IN OUTP

CH12

CHANNEL

IN OUTP

CH5

CHANNEL

IN OUTP

J6
MMCX-J-P-H-RA-SM1

1

2 3 4 5

R73
100k

R74
100k

R70
100k

R71
100k

J3
MMCX-J-P-H-RA-SM1

1

2 3 4 5

J12
MMCX-J-P-H-RA-SM1

1

2 3 4 5

J2
MMCX-J-P-H-RA-SM1

1

2 3 4 5

CH13

CHANNEL

IN OUTP

R76
100k

J16
MMCX-J-P-H-RA-SM1

1

2 3 4 5

CH4

CHANNEL

IN OUTP

J1
MMCX-J-P-H-RA-SM1

1

2 3 4 5

J5
MMCX-J-P-H-RA-SM1

1

2 3 4 5

J14
MMCX-J-P-H-RA-SM1

1

2 3 4 5

R77
100k

CH9

CHANNEL

IN OUTP

J7
MMCX-J-P-H-RA-SM1

1

2 3 4 5

R69
100k

R67
100k

R66
100k

CH11

CHANNEL

IN OUTP

J11
MMCX-J-P-H-RA-SM1

1

2 3 4 5
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1

D D

C C

B B

A A

green

red

orange

yellow

PIN
1  +3.3V
2  TMS
3  TCK
4  TDO
5  TDI
6-8 GND

Place JTAG connector
close to the edge

OUTP is an input to the FPGA

frei vertauschbar
(in LVDS Paaren)

Bottom side: All LVDS receiver can have a termination resistors.

frei vertauschbar
(in LVDS Paaren)

Nur bestücken nach Rücksprache
mit Entwickler

LED_GREEN

LED_RED

LED_ORANGE

LED_YELLOW

TEST_LINE8
TEST_LINE9

TEST_LINE10
TEST_LINE11
TEST_LINE12
TEST_LINE13
TEST_LINE14
TEST_LINE15

TEST_LINE0
TEST_LINE1
TEST_LINE2
TEST_LINE3
TEST_LINE4
TEST_LINE5
TEST_LINE6
TEST_LINE7

PWM1

PWM2

PWM3

PWM4

PWM5

PWM6

PWM7

PWM8

REF1

REF2

REF3

REF4

REF5

REF6

REF7

REF8

CON1
CON2
CON3
CON4
CON5
CON6
CON7
CON8
CON9
CON10

CON11
CON12
CON13
CON14
CON15
CON16

SPI_OUT_P

SPI_CLK_P
SPI_CS_P

SPI_OUT_N

SPI_CLK_N
SPI_CS_N

TEST_LINE1
TEST_LINE2
TEST_LINE3
TEST_LINE4
TEST_LINE5
TEST_LINE6
TEST_LINE7
TEST_LINE8
TEST_LINE9
TEST_LINE10
TEST_LINE11
TEST_LINE12
TEST_LINE13
TEST_LINE14
TEST_LINE15

PWM9REF9

PWM10REF10

PWM11REF11

PWM12REF12

PWM13REF13

PWM14REF14

PWM15REF15

PWM16REF16

CON1 CON2
CON3 CON4
CON5 CON6
CON7 CON8
CON9 CON10
CON11 CON12
CON13 CON14
CON15 CON16
CON17 CON18
CON19 CON20
CON21 CON22
CON23 CON24
CON25 CON26
CON27 CON28
CON29 CON30
CON31 CON32

SPI_IN_P SPI_IN_N

TEST_LINE0

SPARE_LINE0
SPARE_LINE2
SPARE_LINE4

SPARE_LINE1
SPARE_LINE3
SPARE_LINE5

CON17
CON18

CON19
CON20
CON21
CON22
CON23
CON24

CON25
CON26

CON27
CON28
CON29
CON30
CON31
CON32

SPI_OUT_P
SPI_OUT_N LED_ORANGE

LED_GREEN

LED_RED
LED_YELLOW

SPARE_LINE4
SPARE_LINE5

SPARE_LINE0
SPARE_LINE1
SPARE_LINE2
SPARE_LINE3

REF1
OUTP1

REF2
OUTP2

REF3
OUTP3

OUTP6
REF6

OUTP7
REF8
OUTP8

OUTP4
REF4

REF5
OUTP5

OUTP11

OUTP10
REF10

REF11
OUTP12
REF12
OUTP13
REF13

REF7

OUTP9
REF9

OUTP14
REF14
OUTP15
REF15

OUTP16
REF16

PWM1

PWM2

PWM7

PWM8

PWM3

PWM4

PWM6

PWM5

PWM16

PWM9

PWM10

PWM11

PWM12

PWM13

PWM14

PWM15

SPI_CS_P
SPI_CS_N

SPI_CLK_P
SPI_CLK_N

SPI_IN_P
SPI_IN_N

Vreg

Vreg

Vreg

F_JTAG_TMS
F_JTAG_TCK

F_JTAG_TDI
F_JTAG_TDO

TEMP_LINE

F_JTAG_TDI
F_JTAG_TDO

F_JTAG_TCK
F_JTAG_TMS

TEMP_LINE

OUTP1

OUTP2

OUTP3

OUTP6

OUTP8

OUTP7

OUTP4

OUTP5

OUTP10

OUTP11

OUTP12

OUTP13

OUTP9

OUTP14

OUTP15

OUTP16
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D1
SML-P11MT

BOTTOM
BANK2

UMACH1C

LCMXO2-4000HC-4FTG256C

PB3A_2_T
P4

PB3B_2_C
T4

PB3C_2_T
T2

PB3D_2_C
R3

PB4A_2_CSSPIN_T
R5

PB4B_2_C
P5

PB6A_2_T
T3

PB6B_2_C
R4

PB7A_2_T
T5

PB7B_2_C
R6

PB9A_2_MCLK/CCLK_T
P6

PB9B_2_SO/SPISO_C
T6

PB9C_2_T
N6

PB9D_2_C
L7

PB10A_2_T
R7

PB10B_2_C
P7

PB10C_2_T
M7

PB10D_2_C
N7

PB12A_2_T
M6

PB12B_2_C
L8

PB13A_2_PCLKT2_0_T
T7

PB13B_2_PCLKC2_0_C
R8

PB15A_2_T
P8

PB15B_2_C
T8

PB15C_2_T
N8

PB15D_2_C
L9

PB18A_2_T
M8

PB18B_2_C
N9

PB20A_2_PCLKT2_1_T
T9

PB20B_2_PCLKC2_1_C
P9

PB21A_2_T
R9

PB21B_2_C
T10

PB21C_2_T
M9

PB21D_2_C
L10

PB23A_2_T
P10

PB23B_2_C
R10

PB23C_2_T
N10

PB23D_2_C
M11

PB24A_2_T
T11

PB24B_2_C
P11

PB24C_2_T
M10

PB24D_2_C
N11

PB26A_2_T
R13

PB26B_2_C
T14

PB27A_2_T
R11

PB27B_2_C
T12

PB29A_2_T
P12

PB29B_2_C
T13

PB30A_2_SN_T
R12

PB30B_2_SI/SISPI_C
P13

PB30C_2_T
T15

PB30D_2_C
R14

D3
SML-P11DT

DAC3

PWM_DAC

PWM_INDAC_OUT

OPT_JSPARE1

5-826632-0

2
4
6

1
3
5

DAC15

PWM_DAC

PWM_INDAC_OUT

DAC6

PWM_DAC

PWM_INDAC_OUT

JTAG1
1
2
3
4
5
6
7
8

DAC12

PWM_DAC

PWM_INDAC_OUT

DAC1

PWM_DAC

PWM_INDAC_OUT

DAC9

PWM_DAC

PWM_INDAC_OUT

DAC2

PWM_DAC

PWM_INDAC_OUTBANK5
UPPER LEFT

UMACH1F

LCMXO2-4000HC-4FTG256C

PL2C_5_T
B1

PL2D_5_C
C2

PL3A_5_L_GPLLT_FB_T
D3

PL3B_5_L_GPLLC_FB_C
D1

PL4A_5_L_GPLLT_IN_T
E2

PL4B_5_L_GPLLC_IN_C
E3

PL4C_5_T
C1

PL4D_5_C
D2

PL6A_5_PCLKT5_0_T
E1

PL6B_5_PCLKC5_0_C
F2

PL6C_5_T
F4

PL6D_5_C
G6

PL7A_5_T
F3

PL7B_5_C
F1

PL7C_5_T
G5

PL7D_5_C
G4

PL8A_5_T
G2

PL8B_5_C
G3

PL8C_5_T
F5

PL8D_5_C
H6

TEMP_SENSOR1

DS18B20U+

DQ
1

VDD

8

GND

4

NC1
2

NC2
3

NC3
5

NC4
6

NC5
7

JOUT1

8930E-040-178-MS

2
4
6
8
10

1
3
5
7
9

11
13
15

12
14
16

17
19

18
20

21
23
25
27
29
31
33
35
37
39

22
24
26
28
30
32
34
36
38
40

H
P

LA

HPLA1

ZF5-20-01

CK
3

CH0
19

CH1
18

CH2
17

CH3
16

CH4
15

CH5
14

CH6
13

CH7
12

CH8
11

CH9
10

CH10
9

CH11
8

CH12
7

CH13
6

CH14
5

CH15
4

GND
20

NC2
2NC1
1

R11
4.7k

DAC5

PWM_DAC

PWM_INDAC_OUT

DAC14

PWM_DAC

PWM_INDAC_OUT

DAC8

PWM_DAC

PWM_INDAC_OUT

DAC11

PWM_DAC

PWM_INDAC_OUT

TOP
BANK0

JTAG

UMACH1A

LCMXO2-4000HC-4FTG256C

PT9A_0_T_TLVDS
C4

PT9B_0_C_TLVDS
B5

PT9C_0_T
B3

PT10A_0_T_TLVDS
A4

PT10B_0_C_TLVDS
C5

PT11A_0_T_TLVDS
A5

PT11B_0_C_TLVDS
B6

PT12A_0_T_TLVDS
A3

PT12B_0_C_TLVDS
B4

PT13A_0_T_TLVDS
D6

PT13B_0_C_TLVDS
E7

PT14A_0_T_TLVDS
B7

PT14B_0_C_TLVDS
C7

PT14C_0_T
E6

PT14D_0_C
D7

PT15A_0_T_TLVDS
F7

PT15B_0_C_TLVDS
E8

PT18A_0_PCLKT0_1_T_TLVDS
C8

PT18B_0_PCLKC0_1_C_TLVDS
A8

PT19A_0_T_TLVDS
D8

PT19B_0_C_TLVDS
E9

PT20A_0_T_TLVDS
F8

PT20B_0_C_TLVDS
D9

PT20C_0_SCL/PCLKT0_0_T
A9

PT20D_0_SDA/PCLKC0_0_C
C9

PT21A_0_T_TLVDS
B9

PT21B_0_C_TLVDS
A10

PT22A_0_T_TLVDS
F9

PT22B_0_C_TLVDS
E11

PT23A_0_T_TLVDS
D10

PT23B_0_C_TLVDS
E10

PT23C_0_JTAGENB_T
C10

PT23D_0_PROGRAMN_C
B10

PT24A_0_T_TLVDS
A11

PT24B_0_C_TLVDS
C11

PT24C_0_T
F10

PT24D_0_C
D11

PT25A_0_T_TLVDS
B11

PT25B_0_C_TLVDS
A12

PT26A_0_T_TLVDS
B13

PT26B_0_C_TLVDS
A14

PT27A_0_T_TLVDS
C12

PT27B_0_C_TLVDS
B12

PT28A_0_T_TLVDS
B14

PT28B_0_C_TLVDS
A15

PT28C_0_INITN_T
A13

PT28D_0_DONE_C
C13

PT13D_0_TDI_C
A6

PT15D_0_TMS_C
B8 PT15C_0_TCK_T
A7

PT13C_0_TDO_T
C6

R121.47k

R2
4.7k

BANK4
LEFT CENTER

UMACH1E

LCMXO2-4000HC-4FTG256C

PL9A_4_T
G1

PL9B_4_C
H2

PL9C_4_T
H4

PL9D_4_C
J6

PL10A_4_T
H3

PL10B_4_C
H1

PL10C_4_PCLKT4_0_T
J1

PL10D_4_PCLKC4_0_C
J3

PL13A_4_T
J2

PL13B_4_C
K1

PL13C_4_T
H5

PL13D_4_C
J4

PL14A_4_T
K3

PL14B_4_C
K2

PL14C_4_T
J5

PL14D_4_C
K6

R91.47k

DAC4

PWM_DAC

PWM_INDAC_OUT

R71.47k

DAC16

PWM_DAC

PWM_INDAC_OUT

R51.47k

C1100n

DAC7

PWM_DAC

PWM_INDAC_OUT

LOWER LEFT
BANK3

UMACH1D

LCMXO2-4000HC-4FTG256C

PL16A_3_T
L1

PL16B_3_C
L3

PL16C_3_T
K4

PL16D_3_C
L5

PL17A_3_PCLKT3_0_T
L2

PL17B_3_PCLKC3_0_C
M1

PL17C_3_T
K5

PL17D_3_C
L4

PL18C_3_T
N2

PL18D_3_C
P1

PL19A_3_T
M3

PL19B_3_C
N1

PL20A_3_T
M2

PL20B_3_C
N3

PL20C_3_T
R1

PL20D_3_C
P2

BANK1
RIGHT

UMACH1B

LCMXO2-4000HC-4FTG256C

PR2A_1_R_GPLLT_FB_T_DQ0
D14

PR2B_1_R_GPLLC_FB_C_DQ0
E15

PR2C_1_T
C15

PR2D_1_C
B16

PR3A_1_R_GPLLT_IN_T_DQ0
D16

PR3B_1_R_GPLLC_IN_C_DQ0
E14

PR4C_1_T
C16

PR4D_1_C
D15

PR5A_1_T_DQ0
E16

PR5B_1_C_DQ0
F15

PR5C_1_T
F13

PR5D_1_C
G12

PR6A_1_T_DQ0
F14

PR6B_1_C_DQ0
F16

PR6C_1_T
F12

PR6D_1_C
G13

PR8A_1_T_DQ0
G15

PR8B_1_C_DQ0
G14

PR8C_1_T
G11

PR8D_1_C
H12

PR9A_1_T_DQS0
G16

PR9B_1_C_DQS0N
H15

PR9C_1_T
H13

PR9D_1_C
J12

PR10A_1_PCLKT1_0_T_DQ0
H14

PR10B_1_PCLKC1_0_C_DQ0
H16

PR10C_1_T
J16

PR10D_1_C
J14

PR13A_1_T_DQS1
J15

PR13B_1_C_DQS1N
K16

PR13C_1_T
H11

PR13D_1_C
J13

PR14A_1_T_DQ1
K14

PR14B_1_C_DQ1
K15

PR14C_1_T
J11

PR14D_1_C
L12

PR15A_1_T_DQ1
L16

PR15B_1_C_DQ1
L14

PR15C_1_T_DQ1
K13

PR15D_1_C_DQ1
K12

PR16A_1_T_DQ1
L15

PR16B_1_C_DQ1
M16

PR16C_1_T
K11

PR16D_1_C
L13

PR18A_1_T_DQ1
M14

PR18B_1_C_DQ1
M15

PR18C_1_T
N15

PR18D_1_C
P16

PR19A_1_T_DQ1
N16

PR19B_1_C_DQ1
N14

PR20C_1_T
P15

PR20D_1_C
R16

DAC13

PWM_DAC

PWM_INDAC_OUT

D7
SML-P11YT

D5
SML-P11UT

DAC10

PWM_DAC

PWM_INDAC_OUT
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

R2

Vout= 1.2*(1+R2/R1)+1.3E-6*R2

= 3.3834

R1

LTC3025: 300mA

R1

typically 2V

R15 und R16 Werte ändern

C36 4uF, 6.3V, X5R

Vreg

Vreg

Vreg

Vreg

Vin

Vin

Vterm

Vreg

Vreg

Vreg

Vterm

Vreg

Vreg

Vreg

Vin
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C38
100u

L3
BLM15HG102

C45

100n

R17
10k

C235

10n

C10

100n

C65

100n

C36

100n

C211

100n

C242

33n

C40

100n

C227

68n

C20

68n

C23

68n

C2
100u

C63

100n

C14

100n

C216

100n

C22

68n

C215

100n

C66

100n

C24

68n

C32

33n

C207

10n

C68

68n

C41

100n

C233

33n

C206

10n

C34

10n

C29

33n

C234

33n

C57

100n

C67

68n

C230

33n

L1

BLM41PG471SN1L

C33

33n

R14
10k

C26

68n

C4

100n

C28

33n

C64

100n

C44

100n

C200

68n

C16

100n

C3
100u

C214

100n

C37

100n

C62

100n
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100nF has to be directly at the power pin!

several GND through vias
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100nF has to be directly at the power pin!

several GND through vias
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several GND through vias

Termination Resistor is on FPGA

IN OUTP

GND

GND GND

Vreg

Vterm
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

Channel_P

15 35A4
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\PA

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

Channel_P

15 35A4
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\PA

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

Channel_P

15 35A4
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\PA

R29
51R

C113
100n

U17

BGA2803

OUT
3

Vcc
1

GND1
4

IN
6

GND2_1
2

GND2_2
5

C115

1n
C192
1p

L15
BLM15HG102

C116

1n

C114
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100nF has to be directly at the power pin!

several GND through vias
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close to LVDS receiver

wire around FPGA, from output side to input side
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close to LVDS receiver

wire around FPGA, from output side to input side
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close to LVDS receiver

wire around FPGA, from output side to input side
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very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side
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close to LVDS receiver

wire around FPGA, from output side to input side
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very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side
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very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side
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very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side
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close to LVDS receiver

wire around FPGA, from output side to input side
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close to LVDS receiver

wire around FPGA, from output side to input side

PWM_IN DAC_OUT

GND
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

29 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

29 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

29 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

C161
100n

R5210k

C160
1u

R5310k

C162
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side

PWM_IN DAC_OUT

GND
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

30 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

30 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

30 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

C164
100n

R5410k

C163
1u

R5510k

C165
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side

PWM_IN DAC_OUT

GND
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

31 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

31 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

31 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

C167
100n

R5610k

C166
1u

R5710k

C168
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side

PWM_IN DAC_OUT

GND
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

32 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

32 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

32 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

C170
100n

R5810k

C169
1u

R5910k

C171
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side

PWM_IN DAC_OUT

GND
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

33 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

33 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

33 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

C173
100n

R6010k

C172
1u

R6110k

C174
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side

PWM_IN DAC_OUT

GND
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

34 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

34 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

34 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

C176
100n

R6210k

C175
1u

R6310k

C177
100n



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

very close to FPGA-pin!

close to LVDS receiver

wire around FPGA, from output side to input side

PWM_IN DAC_OUT

GND
GND

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

35 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

35 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

GSI
Design:
Modified: Size: /Page:
Designer: Layouter:

Gesellschaft für Schwerionenforschung mbH
Planckstrasse 1
D-64291 Darmstadt
GERMANY
www.gsi.de

DAC

35 35A3
M.Traxler S.Voltz
Wednesday, December 05, 2012
K:\GSIJOB\COME_AND_KISS\PANDA-DIRC-WASA\PANDA-DIRC-WASA2\P

C179
100n

R6410k

C178
1u

R6510k

C180
100n































WE-Artikel Nr.:

KUNDE:

ENDDICKE

KUNDEN-

FORDERUNG

KUNDE WE [µm] [µm]

94

0,15 mm

214

0,51 mm

214

0,15 mm

94

Imp Imp.-Lage LBBR ISO ISO z. Masse

Zdiff L3/L6 = 100,10 Ohm 100µm 120µm

Zdiffcopl L3/L6 = 100,30 Ohm 100µm 130µm 150µm

Zo VS/RS =49,30 Ohm 150 µm

Zo copl VS/RS =49,90 Ohm 130µm 150µm

Material TG 150 hf

1552

1,53 +/- 0,16

1,60 +/- 0,17

1,64 +/- 0,18

+/-

Erstellt Geprüft
am von am von

28.09.2006 M.Kress 00 Seite: 1+24.10.2006

Anmerkung: Werte für Prepreg sind Mittelwerte (der genaue Wert ist von den Leiterbildstrukturen

abhängig)

Datum:

25.10.2006
am
Freigegeben

Revision

Bearbeiter:

R.Tauras

Messstelle:

von

05.12.2012

A.Wodke

S.Baumann

150

18 µm

99 µm

18

1x 2113

1) Kupferenddicke Außenlagen nach IPC (35µm Forderung)

mm

mm

mm

Indexmm

18

3 3

Folie

Kundenforderung:

8 BOT/RS

4

DICKE über galv. Endoberfläche

MATERIALDICKE:

DICKE über LSM incl.galv.-Kupfer

5 5

66

LAGENBEZEICHNUNG

LAGENAUFBAU (Impedanz)

8 - Lagen

7 7

GSI PADIWA2

4

2 2

1

8 - Lagen
Kern: mm Cu / µm

AUFBAU

TOP/VS

PREPREG

ANZAHL/TYP

1x 2113

BASIS-

Material CU

1)9

150

18 µm

µm

18 µm

9

18

18

2x 2116

Folie

Gesamtdicke Material:

18

18

510

18 µm

18µm

2x 2116

18 µm


