Jl
MMCX-JP-HRASML  Res
100K |I:eND
21345
GND

J2

M|V|\C>(-J>P-H»?A-SM1lN2 R68
\/ 100K ||.GND
21345

13 GND

MNl\CX-J»P-H»?A-SMlle R70
b 100k ||.GND
21345

14 GND

M|V|\C>(-J>P-H»?A-SM1lN4 R72
b 100k ||.GND
21345

5 GND

M|V|\C>(-J>P-H»?A-SM1lN5 R74
\/ 100K ||.GND
21345

36 GND

M|V|\C>(-J>P-H»?A-SM1lN6 R76
/ 100k ||.GND
21345

GND

J7

M|V|\C>(-J>P-H»?A-SM1IN7 R78
\/ 100K ||.GND
21345

18 GND

MMCX-J-P-H-RA-SM1
1

e R8O
100K |I:eND

J9
MMCX-J-P-H-RA-SM1 R67
R 1 IN9
) 100K |I:eND
2|3|4|s
GND
J10
MI\/I\CX-J»P—H»?A-SM:Il.NlO RGO
> 100K |I:eND
2|3|4|s
1 GNP
MIVI\CX-J»P—H»?A-SM][NH R71
> 100K |I:eND
2|3|4|s
51, GND
MIVI\CX-J»P—H»?A-SM][N]-Z R73
> 100K |I:eND
2|3|4|s
13 GND
MIVI\CX-J»P—H»?A-SM][NB R75
> 100K |I:eND
2|3|4|s
sa GNP

MMCX-J-P-H-RA-SM1

1 N T
100K |I:eND

Ji5
MMCX-J-P-H-RA-SM1

R79
D 1 INI5  5ooe ||-GND

116 GND
MMCX-J-P-H-RA-SM1

R81
) 1 INI6  5oor ||-GND

IN1

IN2

IN3

IN4

INS

ING

IN7

IN8

CH1

IN OUTP
CHANNEL
CH2

IN OUTP
CHANNEL
CH3

IN OUTP
CHANNEL
CH4

IN OUTP
CHANNEL
CH5

IN OUTP
CHANNEL
CH6

IN OUTP
CHANNEL
CH7

IN OUTP
CHANNEL
CH8

IN OUTP
CHANNEL

OUTP1

OuTP2

OuUTP3

OuUTP4

OUTPS

OUTP6

OuUTP7

OouTP8

(@]

H9

IN9

N

IN  OUTP

IN10 IN  OUTP

(@) (@]
X I
s 2
z
m
g
X

CHANNEL

CH11

IN11 IN  OUTP

|

CHANNEL

CH12

IN12 IN OUTP >>

H

CHANNEL

CH13

IN13 IN OUTP >>

f

CHANNEL

CH14

IN1* BN ouTP >>

f

CHANNEL

CH15

IN1S IN OUTP >>

f

CHANNEL

(@]
T
=
o

IN16 IN OUTP >>

(@]
I
>
Z
P
m
L

OuTP9

OUTP10

OuUTP11

OUTP12

OUTP13

OuUTP14

OUTP15

OUTP16

0118 hxch

10075 bwh

0. 21875 inch

A0y -

IEEEE;;;:I&II!IJI

51 inch
{10 26

L1 ]

D Iz . 1
M 1] L] [ 1]
n ul » (1]
n ul . ol
n il . ]
n ull » i
n uk » (13
n u? » (1)
n ul » 1]
n ul » i
n wi » (311
n il » i
n wil » ik
n i} » L
n wlé » ik
. uib . v
[] whk -y

— e NN

a0z

L: )] - -

n [1] - i
n X - 3
n ul - -l
. ™1 | L] L] ]
n ull - b
n uk - bard
n u? - -3
n ull - -
. ul L] -
. ™1 ] L] =1
n M1 - -
n uil - b
n uid - bl
" nH - hr]
" wik - au
# 'l

— |

E

;EIQH-H-H.E

Gesellschatft fur Schwerionenforschung mbH

Planckstrasse 1

D-64291 Darmstadt
GERMANY
www.gsi.de

01_ERNI-Connector

Design: KAGSIJOB\COME_AND_KISS\PA

NDA-DIRC-WASA\PANDA-DIRC-WASA

P\

Modified: Wednesday, December 05, 2012 Size: A3

Designer: M.Traxler

1

Lavouter: S.Voltz |



TEST

TEST

TEST

TEST

TEST
TEST
TEST
TEST
TEST
TEST
TEST

TEST

TEST

TEST

TEST

TEST

frei

(in LVDS Paaren)

c6

T
F_JTAG_TCK A7
F_ITAG_TMS B8
SPARE_LINE4 c4
SPARE_LINES B85

UMACH1A

PWM7

UMACH1D

BANK3
LOWER LEFT

4

PL16A 3

PWM8 K4_| 3.

T
=
=
o
@
(3}

=0

|
T
=
=
o
o
(2}
[¢)

PWM6

X1 PL7A_3_PCLKT3_0_T

5]

PWM2

PL17B_3_|

-

CLKC3_0_C

PWM5

|
o404

PWM4

PWM3

PWM1 R1 o

BANKO
TOP
PT13C_0_TDO_T
PT13D_0_TDI_C

prisc o Tck T JTAG

PT15D_0_TMS_C

PT9A_0_T_TLVDS
PT9B_0_C_TLVDS

PT9C_0_T

PT10A_0_T_TLVDS

vertauschbar

PT10B_0_C_TLVDS
PT11A_0_T_TLVDS
PT11B_0_C_TLVDS

PT12A_0_T_TLVDS

PT12B_0_C_TLVDS

PT13A_0_T_TLVDS

PT13B_0_C_TLVDS

PT14A_0_T_TLVDS
PT14B_0_C_TLVDS
PT14C_0_T
PT14D_0_C
PT15A_0_T_TLVDS
PT15B_0_C_TLVDS

PT18A_0_PCLKTO_1_T_TLVDS

PT18B_0_PCLKCO_1_C_TLVDS
PT19A_0_T_TLVDS
PT19B_0_C_TLVDS

PT20A_0_T_TLVDS

PT20B_0_C_TLVDS
PT20C_0_SCL/PCLKTO0_0_T
PT20D_0_SDA/PCLKC0_0_C
PT21A_0_T_TLVDS

PT21B_0_C_TLVDS

PT22A_0_T_TLVDS

PT22B_0_C_TLVDS

PT23A_0_T_TLVDS

PT23B_0_C_TLVDS

PT23C_0_JTAGENB_T
PT23D_0_PROGRAMN_C

PT24A_0_T_TLVDS

PT24B_0_C_TLVDS
PT24C_0_T
PT24D_0_C

PT25A_0_T_TLVDS

PT25B_0_C_TLVDS

PT26A_0_T_TLVDS

PT26B.

PT27A_0_T_TLVDS

SPI_OUT_P

PT27B_0_C_TLVDS

SPI_OUT

PT28A_0_T_TLVDS

PT28B_0_C_TLVDS
PT28C_O_INITN_T

A

PT28D_0_DONE_C

!

LINEO

LINEL

LINE2
LINE3

LINE4
LINES
LINE6
LINE7
LINES
LINE9
LINE.

LINE.

LINE.

LINE.

LINE.

LINE.

NC1 [5—X
NC2

H—x
GND —_|2°
ZF5-20-01

LCMX02-4000HC-4FTG256C

D1

LCMX02-4000HC-4FTG256C

frei vertauschbar
(in LVDS Paaren)

LED GREEN

147k — RS
| S

147k — R7
| S

swEMigreen
|l

D3

SML-P11D
wratbrange
|l

LED ORANGE

D5
S Tred

LED RED

147k — R9
| S

D7
SML-P11YT

LED YELLOW

1.47k R12

[
L4l

PWM16

UMACH1F

BANKS5
UPPER LEFT

PWM15

0|0|0|w

PWM14

PWM12

i

PWM13

B

m|m|
N

mT

PL6A_5_PCLKT5_0_T
PL6B_5_PCLKC5_0_C

(2]

o)
o
2
@
O
o
-

T‘T
|
T
[y
o
O
o
(e}

PWM11

“T

|
-
I
Iy
>
o
4

T
().
T
-
S
‘O
@
-

PWM10

1

lola]ln)
|
|

1
-
2
@
@
o
(o]

ITT‘
1
-
I~
@
o,
o
4

PWM9

LCMX02-4000HC-4FTG256C

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

UMACHLC
OUTP is an input to the FPGA
outps P4
ouTP3 (K — &
OUTPT T
ouTP1 (K — :
OUTPZ R
ouTPa (K — R
oUTPZ T
ouTP2 (4 — :
oUTPS T
ouTPs (4 — I
7 X
oUTPE <K et 28 | PBOA 2 MCLKICCLK T
s A Ne| PB9B 2 SO/SPISO_C
& 2 i PBOC 2T
oUTP7 <K OUTP7 RT | SR 2T
— 2 peioB 2 C
OUTP10 < — T pB10C 2T
— L pe10D 2 C
3 2
oUTPY <K OUTED 5 pe12a 2T
REL L8 pg128 2 C
5 2
OUTP11 < 2ot i PBI3A 2 PCLKT2 0T
oo & s pa| PB138 2 PCLKCZ 0.C
e T8 | PBISE 2 C
OUTP13 < OUTP13 N8 p15C_2 T
REFI3 L
ouTPIS OUTP16 vg_| PB1SD_ 2 C
« REFI6 N9
3 2
oUTP14 (- 2ot 12| PB20A 2 PCLKT2 1 T
OUTP1S <& OUTP15 Ro | PR20B 2 PCLKC21.C
REFI5 Tio | PB2IA 2T
e PB21C 2T
*F1o-{ PB21D_
o PB23A 2T
*Rio- PB23B_2_C
*ie PB23C 2 T
¥ pB23D 2 C
*Hii PB24A 2T
*iis PB24B 2 C
*Mie PB24C 2T
SPARE_LINEO X Ri3| PB24D_2 C
SPARE LINEL T14 | PB26A 2 T
SPARE_LINEZ R1l | 5208 2.C
; PB27B_2_C
£ pe2oa 2T
- T PB29B 2 C
5 515 PB30A 2 SN_T
S s 1o PB30B_2_SISISPI_C
eI N——Ri] PB3OC 2T
= PB30D_

LCMX02-4000HC-4FTG256C

Nur besticken nach Rucksprache

mit Entwickler

OPT_JSPARE1
SPARE_LINEO 1 SPARE_LINE1
SPARE_LINE2 3 4 SPARE_LINE3
SPARE_LINE4 5 6 SPARE_LINES
5-826632-0

TEMPﬁLINE>

DAC1

Designer: M.T:

o

1

T

Vol

— DAC_OUT  PWM_IN —
PWM_DAC
UMACH1E bacz
— DAC_OUT  PWM_IN —
BANK4
PWM_DAC
LEFT CENTER -
o1 DAC3
X5 PLOA 4 T
% PL9B 4 C — DAC_OUT  PWM_IN —
»—357| PLOC °
X35 PL9D_4_C PWM_DAC
X—h1| PL10A 4T
X—37| PL10B 4 C DAC4
*—J5- PLLOC_4_PCLKT4 0_T
% PL10D_4_PCLKC4_0_C — DAC_OUT  PWM_IN —
| PLI3ATATT
5| PL13B 4 C PWM_DAC
X—3a PL13C 4T
DACS5
REFS DAC_OUT  PWM_IN RIS
PWM_DAC
DAC6
— DAC_OUT  PWM_IN —
PWM_DAC
DACT
— DAC_OUT  PWM_IN —
PWM_DAC
DACS
— DAC_OUT  PWM_IN —
PWM_DAC
UMACH1B DACS
— DAC_OUT  PWM_IN —
BANK1
PWM_DAC
RIGHT |
DAC10
TEST LINEO D14
PR2A 1 R_GPLLT FB_T_DQO -
—Eﬂ HNE; £ 1_R_GPLLC_FB_C_DQO REF10 DAC OUT  PWM_IN PWM10 ¢
— et 5 T
TEST LINES B < PUM_DAC
TEST LINE4 D
— ST NEE R_GPLLT_IN_T_DQO bACLL
—EeT LiNER G 7$7GPLLCJN7C7DQO
TEST LINE7 D < REF11 DACOUT  PWMLIN PWM11
TEST LINES E
TEST LINES F T_DQo oW oA
TEST LINE F $—DQ° _DAC
il
PROA_1T_DQO REF12 PWM12
TEST LINE LT
TESTLINE 15 PR6B_1_C_DQO DAC_OUT  PWM_IN
TEST LINE P DAC
DAC13
— DAC_OUT  PWM_IN —
PWM_DAC N
5 1 C DAC14
s PRI0A 1 PCLKTL 0_T_DQO
<H16 | bR10B_1-PCLKCI_0_C_DQO — DAC_OUT  PWM_IN —
>=§1{ PRIOC 1T
>=J7-{ PR10D 1 C PWM_DAC
*ie| PRI3A_1_T_DQs1
> H11] PR13B_1_C DQSIN DAC15
5| PRI3C_ 1T
>&lﬂ- PR13D_1 C — DAC_OUT  PWM_IN —
5| PRI4A_L T DQL
*J13| PR14B_1_ C_DQ1 PWM_DAC
*+{15| PRI4C_IT
Lo | PRID I C DAC16
74 PRISA"1 T DQ1L
>&'l;-— PR15B_1_C_DQ1 — DAC_OUT  PWM_IN —
> | PRISC_1_T_DQL
%16 PRISD_1_C_DQ1 PWM_DAC
*3ite| PRI6A_1 T DQL
Xi1| PR16B_1 C_DQ1 s
X137 PRI6C LT
X3ita| PRI6D_1_C
> ie| PRI8A 1T DQ1
PR18B_1_C_DQ1
PR18C 1 T
LED_GREEN PR18D_1 C
LED ORANGE PR19A_1_T_DO1 JouTL
PR19B_1_C_DQ1 5
LED RED P CONL 1 2 co
LED YELLOW R16 | PR20C 1T CON3 3 4 CON4
PR20D_1_C Cone = <o
LCMXO2-4000HC-4FTG256C CONY 7 €O
C 0 €O
C 2 €O
C 7 CON14
C 6 €O
C €O
CON19 9 0 CON2
CON21 1 2 CONZ2
CONZ3 23 7 CON24
CONZ5 25 — — 26 CON26 H
_CON25 25 26
_CON27T 27 o o 28 CON28
Vreg _CON29 29 3 CON30
CONa1 31 32 CON32
| —200n c1 | SPI_ OUT P 33 34__SPIOUT N
SPIIN P 3 o 36 _SPIINN
SPI CLK P 37— — 38 _SPICLK N
SPICS P 39 0 - 40 _SPICs N
R2 g TEMP_SENSORL -
47k 8930E-040-178-MS
VDD NC1
i NC2
TEMP_LINEY pQ NG3
NC4
GNDNC5
4  DS18B20U+
A
Vre
Place JTAG connector
JTAGL
close to the edge
L
FITAG_TMS 3 2 PIN
F_ITAG_TCK v 1 +3.3V . ! fir mbH
e o & 2 lraron L
- ’ 6. 3 TCK GERMANY
o OIS 1o s
47k .
6-8 GND 02_FPGA-Logic
= Design _K\GSHOBICOME_AND_KISS\PANDA DIRC-WASAPANDA DIRC-WASAZPADIW.
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5 4 3 2 1
JPOW1
37203-1AE0-003 PL F1 Vin
LY
S 2 — T
(-4 3 1
2A D2
Vvreg SMBJ5339-TP
D
8 9 10 (11 [c12 [c13 (14 [c15 [c16 (17 [C18 [C19 (€20 [c21 =
0on 0on 0on 0on 0on 0on 0on 0on 0on 0on 0on 0on 8n 8n
Vreg — =
22 [C23 [C24 [C25 [C26 [C27 [C28 [C29 [C30 [C31 [C32 [C33 [C34 |c35
E8n E8n E8n E8n E8n ESn ESn ESn ESn ESn ESn ESn 10n | 10n
1 ) u4 L1 Vreg
= Vin | T1965EDD "|'
—|_ TNt ouT1 FH—+ > * - G . -
- - 8 2 \ 7
v IN2 ouT2 Ria 2 |g7 BLM41PG471SN1L L c2 B
reg 6 6 | — 3 10k - * e C3 100u 00n
cs = SHDN ADJ 1—‘ Vout= 1.2*(1+R2/R1)+1.3E-6*R2 T 100U FO"
41 [C42 [C43 [C44 [C45 [C46  [C47 [C48 [C49 [C50 [C51 [C52 [C53  [c54 100u n.oon GNDL g = 3.3834 .
loon_hioon hoon hoon foon foon foon froon foon Foon Joon” Jroon Jesn _ Jeen [ (EP) gmgi 9 R15 Rl =
Vreg -
55 [C56 [C57 [C58 [C59 [C60 [C61 [C62 [C63 [C64 [C65 [C66 [C67 [C68
10on_hoon hoon hoon foon foon foon fioon Foon Foon Joon” Jroon Jesn _ Jeen =
_L_
Vreg - c
R15 und R16 Werte andern
209 (C210 [C211 [C212 (C213 [C214 [C215 [c216
iOOn iOOn iOOn iOOn iOOn iOOn iOOn iOOn
typically 2v
= Vterm
Vreg us
) | TC3025-1 L2
221 (C222 [C223 [C224 (C225 [C226 [C227 |c237 Vlrll_
L3 3 4 _ ;
ben Jken ken  ksn  ksn  ksn  ksn  len BLMI5HG102 VIN vout Do
—;— AOVD . 1y Bias . . BLM41PG471SN1L
) I 6, — ADJ 33k
Vreg SD
GND1 GND2
228 (C229 [C230 [C231 (C232 [C233 [C234 [c242 39 c40 5 7 36 c37
— — — — —— c38
ESn ESn ESn ESn ESn ESn ESn ESn [100n [100n [100n [100n 100u
L R17 R1 €36 4uF, 6.3V, X5R
Vreg = 10k
Ic235 IC236 Ic247 IC248 Ic249 Iczso Ic251 c252 -[
10n 10n 10n 10n 10n 10n 10n 10n * y
— Vreg B
UMACH1G =
M5 Al LTC3025: 300mA
s> | GND1 VCC1 215
Na | GND2 VCC2 57
N1z | GND3 VCC3 &1 / \
B3| GND4 VCC4 5 Vterm ouT VouT = 0.4V |1 + R2
514 GND5 VCC5 [1To ro \ Rl
R2 g“gg xggg T1 197 [C198 €199 [C200 (€201 [C202 (€203 [C204 (€205 €206 [£207 |C208
R15 T16 ADJ C
F6 g“gg vees 10on_Jtoon Jioon J68n _J68n _Jsn _B3n _B3n _B3n  lion Jlion _Jion ouT
F11 G8
5| GND10  VCCIO0_0 &g —;— R
Hg| GND11  VCCIOO_1 (515 - GND
75| GND12  VCCIO0_2 [p5 —
3o | GND13  VCCIO0_3 = 3025 2
6| GND14 E13
11| GND15  VCCIO1 0 [iig
55| GND16  VCCIO1_1 375
B15 | GND17  VCCIO1_2 1o
=5| GND18  VCCIO1_3
C14 | GND19 K9
54 GND20  VCCIO2 0 qg———————————¢
b1z | GND21  VCCIO2_1 ¢z
£z | GND22  VCCIO2 2 [N13
E15 | GND23  VCClO2_3
GND34 M4
vCClo3
77 A
VCCIO4 0 mp7 . Gesellschatft fur Schwerionenforschung mbH
VCCIO4_1 Planckstrasse 1
A2 E4 D-64291 Darmstadt
LCMXO02-4000HC-4FTG256C www.gsi.de
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Vreg
L4
100nF has to be directly at the power pin! BLM15HG102
* N ¢ |
—_— C69 —_— C70
100n 100n
U6 GND GND
Vce 1 C72
6 3
bu IN OUT I I [ >outp c
GND1 | ‘21 1n
c181 GND2_1 15 R18
1p GND2_2 51R  Termination Resistor is on FPGA
BGA2803
GND
several GND through vias
Vterm N

Gesellschaft fur Schwerionenforschung mbH
Planckstrasse 1

D-64291 Darmstadt
GERMANY A
www.gsi.de

Channel P
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Vreg
L5
100nF has to be directly at the power pin! BLM15HG102
* N ¢ |
—_— C73 —_— C74
100n 100n
u7 GND GND
Vce 1 C76
6 3
bu IN OUT I I [ >outp c
GND1 | ‘21 1n
c182 GND2_1 15 R19
1p GND2_2 51R  Termination Resistor is on FPGA
BGA2803
GND
several GND through vias
Vterm N

Gesellschaft fur Schwerionenforschung mbH
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D-64291 Darmstadt
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Vreg
L6
100nF has to be directly at the power pin! BLM15HG102
* N ¢ |
- C77 —_— C78
100n 100n
us GND GND
vee [ C80
6 3
bu IN OUT I I [ >outp c
GND1 | ‘21 1n
C183 GND2_1 15 R20
1p GND2_2 51R  Termination Resistor is on FPGA
BGA2803
GND
several GND through vias
Vterm N
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Vreg
L7
100nF has to be directly at the power pin! BLM15HG102
* N ¢ |
—_— ¢cs81 —_— (C82
100n 100n
U9 GND GND
Vce 1 C84
6 3
bu IN OUT I I [ >outp c
GND1 | ‘21 1n
C184 GND2_1 15 R21
1p GND2_2 51R  Termination Resistor is on FPGA
BGA2803
GND
several GND through vias
Vterm N
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Vreg
L8
100nF has to be directly at the power pin! BLM15HG102
* N ¢ |
—— C85 —— C86
100n 100n
u10 GND GND
vee [ ces
6 3
bu IN OUT I I [ >outp c
GND1 | ‘21 1n
C185 GND2_1 15 R22
1p GND2_2 51R  Termination Resistor is on FPGA
BGA2803
GND
several GND through vias
Vterm N
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Vreg
L9
100nF has to be directly at the power pin! BLM15HG102
* N ¢ |
—_— C89 —_— C90
100n 100n
u11 GND GND
vee co2
6 3
bu IN OUT I I [ >outp c
GND1 | ‘21 1n
C186 GND2_1 15 R23
1p GND2_2 51R  Termination Resistor is on FPGA
BGA2803
GND
several GND through vias
Vterm N
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Vreg
L10
100nF has to be directly at the power pin! BLM15HG102
* N ¢ |
—_— C93 —_— C9%4
100n 100n
U12 GND GND
vee [ C96
6 3
bu IN OUT I I [ >outp c
GND1 | ‘21 1n
c187 GND2_1 15 R24
1p GND2_2 51R  Termination Resistor is on FPGA
BGA2803
GND
several GND through vias
Vterm N
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LAGENAUFBAU (Impedanz)
8 - Lagen
Kern:  mmCu / pym
WE-Artikel Nr.: 8 - Lagen
KUNDE: GSI PADIWA2
BASIS- PREPREG KUNDEN-
LAGENBEZEICHNUNG AUFBAU Material cuU ANZAHL/TYP | ENDDICKE | FORDERUNG
KUNDE WE [um] [um]
1 TOPIS
| .
Folie 9 um |y 9
_______ 1x 2113 %4
2 2 18 pm 18
0,15 mm 150
3 3 18 pm 18
_————— 2x 2116 214
|
4 4 18 pm 18
C‘ 0'51 - =
5 5 ] 18 um 18
_————— 2x 2116 214
6 6 18 pm 18
0,15 mm 150
7 7 ] 18 um 18
_————— 1x 2113 94
Folie
8 BOT/RS 9 um 9
Imp _ [Imp.-Lage LBBR ISO ISO z. Masse
Zdiff |L3/L6 =100,10 Ohm 100um 120pm
Zdiffcopl|L3/L6 = 100,30 Ohm 100pm 130pm  150pm
Z0 VS/RS =49,30 Ohm 150 pm 1) Kupferenddicke AuRenlagen nach IPC (35um Forderung)
Zo copl |VS/RS =49,90 Ohm  130um 150um
Material TG 150 hf
Gesamtdicke Material: 1552
Anmerkung: Werte firr Prepreg sind Mittelwerte (der genaue Wert ist von den Leiterbildstrukturen
abhéangig)
MATERIALDICKE:| 1,53 | +- | 0,16 mm Index Datum: Bearbeiter:
DICKE iiber galv. Endoberflache| 1,60 +/- 0,17 mm A.Wodke
DICKE Uber LSM incl.galv.-Kupfer| 1,64 +/- 0,18 mm 05.12.2012
Kundenforderung: +/- mm  |Messstelle:
Erstellt Gepruft Freigegeben
am von am von am von Revision
28.09.2006|M.Kress 24.10.2006[S.Baumann 25.10.2006 |R.Tauras 00 | Seite: [1+




