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DCS Board Requirements for ALICE TRD :

Clock distribution for MCM modules

Control of MCMs via LVDS connections

JTAG programming features for reconfiguration

JTAG master capability for adjacent neighborhood revitalisation

ADCs for voltage and temperature monitoring

Magneticless Ethernet for magnetic field applications

Control of 24 voltage regulators on Readout Boards

Clock recovery from optical link via TTCrx

Separat PLL design for FPGA independent clock availability while reboot
or reconfiguration

Common 1/Os for user specific configuration

256MBit min. SDRAM and 32MBit min. Flash EPROM

Maximum mechanical height : 16 mm incl. ROB
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DCS board C|0Ck Clock Distribution Scheme
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DCS board mechanical Page 6
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Fixed I/Os :

DCS Fixed liOs

—* 8 Analog Inputs 1 Ethernet ———
8 LVTTL I/O 1 two pin UART I
———
(1/0_Cn) 1 standart JTAG —i—
— 24 slow LVTTL 1 RS422 JTAG Out [—F—
signals DCS
Board 1 RS422 JTAG In ——
: Z 120MHz LVDS
Clock Out 1 Optocoupler In [ 4——
: 1 40MHz LVDS 2 LVTIL Aux /O ———
Clnc:: Out
1 Interrupt —
1 variable LVDS
. Clock Out

D.Gottschalk
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DCS board 1/0O Configuration Options. Page 9
Fixed 1/Os :

DCS optional l/Os

optional Function DCS Function

4¥ Auxiliary MCM
Connector LYTTL I¥0s

TTCrx= control lines

6 LVTTL I/0s
(1/0_An)

DCS
Board

8 SCSN LVDS Inputs  [——

32 LVTTL 1/0s and
8 SCSN LVYDS Outputs »

Auxiliary MCM 8 LVTTL 1/0s
Connector LVTTL {1/0_Bn) -

D.Gottschalk
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DCS board ethernet concept :
Contains Easynet FPGA design as MAC and a magneticless
solution with an opamp driver for magnetic field applications.
’_) % o ADD_en?
CRC check CRC_valid nibbles Address |
P PRE check[=-rre vaiid : f
r ADD_sel
—) 32bit  —Jp{  48bit ore.n 3> o
' PHY @@ ; *l
ADD_valid<ag| ADD check \ , data

data flow chart of the E;SYNET M, C receiver data flow chart of the E4SYNET M;C sender

Easynet design by Tobias Krawutschke
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Operating Conditions :

Input Voltage : 3,8 .. 4,2 V (tested down to 3,3V with Linux still responding.)
Temperature : +15 ... +25 °C

Current Consumption : ~ 900mA
Power Dissipation : ~ 3,6W at 4Volt
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Basic Functional Tests :

Voltages : okay

ARM and FPGA : okay

standart JTAG : okay

DCS special JTAG : tbd

Memory : up to 135MHz okay / 120MHz guaranteed

Flash EPROM : okay

Vreg Shutdown CPLD : tbd ( no problems expected / clock distribution CPLD
worked well )

ADC : okay

LVDS / SCSN : okay

Ethernet ( with and without transformer ) : 10MBIt okay, 100MBit okay but not

guaranteed

TTCrx : okay ( Configuration with FPGA tested by T. Alt at Bergen/Norway )

Optolink : okay

Optocouplers : okay
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Basic Electrical Tests :

Voltages : Noise/Ripple below 80mV with Linux booting, idle below 20mV
Linux still active down to 3.3 V power supply input.
( 3.0 V behind voltage regulator / measured statically )

LVTTL Signals on EPXA1 and CPLDs : okay but have over/undershot

Ethernet Link : no errors on link with 65m cable length (10MBit)
with magneticless ethernet.

ADC Noise, Distortion, Stability : tbd
LVDS signals : okay

DCS board runs up to 45MHz master clock. ( =135MHz memory clock )
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Jitter CPLD
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Jitter measurement
with one logic gate
in CPLD

Jitter : 840ps

V. Kiworra



Jitter measurement from TTCrx input to PLL output with ICS601
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green curve
ICS601-01
PLL output
Jitter = 840ps

blue curve
TTCrx input
Jitter = 360ps

red curve
TTCrx output
Jitter = 280ps

Triggered on
TTCrx output

V. Kiworra
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Jitter measurement with ICS601at 4,23 Volt J
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Assumption of total radiation dose for ALICE TPC

6 x 109 particles ( n,p,Pi,K) in 10 ALICE years per 1cm?2
with

6 x 108 protons

3,5 x 10? pions and kaons

1,9 x 10° neutrons

( Source : TPC meeting October 2003 )
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Device Type | Device Name Manufact. | Partikels Results by / at
FPGA EPXA1F484-C3 Altera Protons see plots below 1%)
ARM Core EPXA1F484-C3 Altera Protons see plots below 17%)
Flash EPROM MX29LV320BTC-70 | Macronix Protons see plots below 1)
SDRAM MT48LC16C16A2 Micron Protons see plots below 1%)
CPLDs LC4032ZC-75T48 Lattice Protons see results below 1%)
Ethernet Phy LXT971ALC Intel Protons see results below 1)
ADC AD7708BRU AD Protons see plots below 1%)
Optocouplers LTV357T Liteon Protons see results below 1)
Voltage Ref. AD1582ART AD tbd
Charge Pump REG711EA-5 BB/TI tbd
LVDS Driver SN75LVDT390PW TI Protons see results below 1%)
LVDS Receiv. SN75LVDS391PW TI Protons see results below 17%)

*1) D. Gottschalk/KIP, S. Martens/KIP, M. Stockmeier/PI, P. Struck/KIP, H. Tilsner/KIP at University of OSLO November 2003

*2) L. Musa / CERN made rad tests as well at CERN and University of OSLO.
*3) Links provide documents for details.
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Radiation Beamtest Results (2) : Page 21
Device Type Device Name Manufact. | Partikels Results *3) by / at
RS422 Driver AM26LV31C Ti tbd
RS422 Receiv. AM26LV32C Ti tbd
Watchdog TPS3306-18DGK Tl tbd
Voltage 3V3 MIC29301-3.3BU Micrel Protons see plots below / *2)
or LP3962ES-3.3 NS
Voltage 1V8 MIC39151-1.8BU Micrel Protons see plots below /*2)
or LP3962ES-1.8 NS
Optolink TRR-1B43 Truelight Protons, Gamma, Okay / doc.pdf Gastal / Moreira /
Neutrons CERN
Optolink HFBR-2316T Agilent Protons, Gamma, Okay / doc.pdf Gastal / Moreira/
Neutrons CERN
PLL
Clock Recovery | TTCrx 3.2 CERN ?? okay / CERN

*1) D. Gottschalk/KIP, S. Martens/KIP, M. Stockmeier/PI, P. Struck/KIP, H. Tilsner/KIP at University of OSLO November 2003
*2) L. Musa / CERN made rad tests at CERN and University of OSLO.
*3) Links provide documents for details.
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Radiation Beamtest Plots : 256Mb SDRAM Micron MT48LC16M16 Page 22
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Radiation Beamtest Plots :

Page 23

Hr. of word-errors
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T T T
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First error after
146 x 10 ALICE
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Test plots by
Stephan Martens
Diploma Thesis 2003
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Radiation Beamtest Plots : Altera EPXA1 FPGA Page 24
i o —— | Design :
R ,Coprozessor* with
=l 1 full FPGA usage.

2a -
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5+ : T =
M Test plots by
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Diploma Thesis 2003
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EPXA1 FPGA Beam Test Plot
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Radiation Beamtest Plots : Altera EPXA1 ARM core

Page 25
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Test plots by
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Diploma Thesis 2003



DCS Board Production Readiness Review

Radiation Beamtest Plots : Voltage regulators MIC29301
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Vreg MICREL 29301BV
| |

4

Lvoltage [V]

1.5 _ ............................................................ ................................. _

0.5 _ ............................................................ ................................. _

L~

10‘00 20‘00
samples [1.5samples/s]

Tests by M. Stockmeier and D. Gottschalk

*=>55x10
ALICE years
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Radiation Beamtest Plots : Voltage regulator LP3962 Page 27
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Tests by M. Stockmeier and D. Gottschalk
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Radiation Beamtest Plots : LP3962 recovery over night Page 28
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Tests by M. Stockmeier and D. Gottschalk
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Radiation Beamtest Plots : ADC AD7708BRU Page 29

ADC AD7708BRU

ST

voltage [a.u.]

O = N W & GO =2 MNDNWhLOO1IO
*

ARELRRLRRA TS E LA
30pA 7.5min, -

1000 2000
samples [ 4.4 samples/s]

Tests by M. Stockmeier and D. Gottschalk
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Radiation Beamtest : Others Page 30

CPLD Test : at 20pA in 2421s one error at 281s
at 50 pA in 1079s one error at 49s
at 100pA in 741s one error at 288s
device dead after 126 x 10 ALICE years

Tested with a twin shiftregister. Looking for nonequal values in both shifters and
life activity of design.

LVDS Receiver : at 20pA in 2021s no error
at 50pA in 2835s no error
LVDS Driver :  at 20pA in 1799s no error

equivalent to 37,5 x 10 ALICE years
Tested with SCSN design in FPGA. Looking for data packet consistency.

Tests by M. Stockmeier and D. Gottschalk
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Radiation Beamtest : Others Page 31

Optocoupler : 20pA 30min 2.5ms pulses no effect
S0pA after 9min 12.5ms pulses dead
100pA after 15min 12.5ms pulses dead

no pulse inversion occured
Tested with rectangular pulses looking for erroneous puls inversions or dead.

Ethernet Phy : 20pA >40min no errors
equivalent to 50 x 10 ALICE years

Tested with connection to a PC. Looking for lost or corrupted data packets.

Ethernet driver Opamp : 20pA >40 min no errors
equivalent to 50 x 10 ALICE years

Tested with connection to a PC. Looking for lost or corrupted data packets.

Tests by M. Stockmeier and D. Gottschalk
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Radiation Beamtest : Resulis Page 32

Results where quite encouraging.
We found no ,,No go*.
With some devices self-healing was observed.

Mean time to failure is : 21 days for one DCS board



DCS Board Production Readiness Review

Error Handling : Page 33

Adjacent neighbourhood revitalisation over RS422 JTAG is provided for
serious DCS board failure.

SCSN rings are redundant.

Monitoring of supply voltages and temperature is provided.

Voltage regulators can be disabled if unrecoverable short circuits occur.
Essential software could be stored multiple in Flash Memory

for detection of code consistency.
Flash can be reprogrammed by adjacent DCS board.

Periodic reboots may ensure clean work.
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Status :

Linux is running sufficiently.

Ethernet is running in all configurations ( with transformer and with
opamp driver. )

Production preparation is in progress. Industry contacts are made.

First production batch (50) expected in April/May 2004
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Known issues and changes for next revision

QPLL will be replaced because of high cost, unnecessary
high jitter performance and high input requirements.

DIMM connector will be replaced because of mechanical forces
in ROB and DCS board

1V8 Voltage regulator will be fed by 3V3 Regulator
minor errors fixed

Further radiation test are in progress
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[~ A n Lol 1
(o) i [} z
3V3
connected to
TTCrx pagsect LED6 3\(/_? P13
> * Debug_EN R76 Header_05x2x2mm
—> SDA green_0603 OR_Jmpr standart JTAG IF
MTD, . R121 R117 R22 Debug EN
N 18 4k7 SBridge
MTDIn Aodyn g 19119139 (0159 B2 150R debug_en must be high | cgo
ADin 0 IO:MS Ic1L IO:WSB to switch off internal R14 Nt ooo
ADMCLK éé il 10-145 10-156 P20 watchdog timer for - 3Vv3
connected to testing and debugging! 10n 10k mow~o T
connected to AP1 K15 | 15 140 10-157 |-N22 DIMM page 8 Q1 J<
— 115 | -
ADG page 10 ap2 1140 EPXAl-48a 202 ’\NA122 310G BC849C CON4
— 116 |
ARstn 10-144 10-155 C78 C77
— K17 |
ACSn 10-138 10-152 |20 MTDI Tek <&
10_C74- 18 10-147 10-150 19 gg 10_C6 I 470n | 100n
1o 10-149 10-153 -AZ 10_C3 | « TD_FC éé
10-141 10-151 TeK &7 ™S
0 { 10-146 Block 13 '/°5|o445 | 121 SHASc e
| - - - connected to n o 9
MTCK TTCrx page 4 TP3 RN4
Ka . e K6l
Douto & ein ESD'FX‘TBUSSY DEBUG-EN 4x10k
Init_Done R4 CONFIG PN Ic6 9
WDI 3v3 TP4 n Header_07x2x2mm
JSELECT
R97  100R O A2
o INA
nCfgNext R132 4k7 % MSELO IC1D » TCK 3louta WA
3 MSEL! o) [0 e 18 oute g 4
K . EPXA1-484 14 NE 15
TTCRstn <& INIT-DONE DO INB
3v3 V12 U1l ™S 5 JTAG Input
> init_done is foreseen as CONF-DONE ™S e oute 6
user 1/O in this design T . TRST MTDL 11 | oo NS CON5
C83 C82 nCEO Configuration pins and ports 7:_
R91 N%: neeo TP21 TP22 3V3 C230 4 a 10
4700 | 1000 001 <& pi7 | IS JTAG_Drvr_Dis 2]¢ z Ml 3 4
wr 04 pi | S0 PTCKG o PTDI > 7 s
| ShdwnNext M21 . R56
ocz & nws RN42  4x10k “ o9
| |[E MJTG connected to P18 G3 1 AAAS 3k3 differential JTAG
DIMM page 8 DATAO Proc-TCK G 2 interface receiver 1314
Proc-TDI n
Header_07x2x2mm ca 9 Dout1 ‘ K3 | haTAq* Proc-TDO G2 3 55
Dout2 11| paraz+ ProoTMS |-HE coz7 AM26LV32C_SO16
JTAG Master Output 1FlN5 4x2f]R 2 OUTA 8 INA 1 = (TD,CE :)oa;;r(jfrx Dout3 t: DATA3 * Proc-TRST G6
A 2 2 OoUTA = INB £ S Douts & L4 pATAs- N P25 <
INC Douts 5 DATAS *
3 6 6 | ouTB IND HE 1 MTDO “ 122 | DATAG * PTDOO O PTRST 10k 10n
: 4 2 o MI8 ] pATAT* Boot-Flash [~ ava
— 1065 & P24
12 124 outc BI6 poLk
ST L PTMS R73
3 4 rﬁ—/\/\/\—ﬁ—‘_u_ ouTC TTC_rdy ) CLKUSR * S £
56 1 ’\/\A—i—l * DEV-OE _Pause
o . B20 150R
[ RN6 _4x22R 13| SHR 2 VNV [ DEV-CLRn P 1000 rnested to Ré7, R77
H1 Ethernet page 9 10k 10k
1112 nPOR oc4
1814 ava AM26LV31C_SO16 EN_SELECT c190
Pins with an (*) are available as DEV-OE and DEV-CLRn 4 1
CON9 differential JTAG interface driver user /O, too. where expected not to be
R102 i - used as dedicated pins 10n
3 2 1
10k om< EN_SELECT is reserved for future use. Connect to GND.
S RO 2k2
VErrin IC16 LTV357T
R65
R81  100R NC7SZ86P5X o 150R
Boot_FI =e) R23 R21  100R
o > nCfgin
— AN OC5  LTV357T C109
A w
ShdwnNext OR_Jmpr C89 3v3 4
$BST_ s pso ocs CRsTI <& 1
C225 | G224 R83  100R n c26 4 10n
— — C95 T
— >> MRSTn 3 2
1n 1n n
1n R133 | 3
R104 connection on page 5
e avs OR_Jmpr VERR ) LTV357T 'voltage regulators' oc2 LTV357T cias Ri01
9 330R nShdwn 4 1
iy t50m
T 3 2
TP11 Table 49. Configuration Modes
Aux sense Rig V8 D IC8 R15, R24
3 ~ ], o dmpr o BOOT_FLASH | MSELT | MSELD Mode L= crao ot
R17 5 Serser vee |8 R19
Sense2  WDI D16 [ a 0 Passive serial or JTAG ; ]
3 1 pg PFO |6 -_—10n 150
4 | BeT -8 1 14 -
ot populated GND RST <1 [ 1 0 Passive parallel synchroncus
GND -Ll88 0 1 1 |Passive parallel asynchronous AN_GND ( adjacent
R1 . LTV357T neibourhood board ground
» o | TPS8006-18DGK Toon SARoA 1 [ 0__[Bootirom 16-bi fash AN_GND ground)
not populated power supply supervisor 1 0 1 Boot from 16-bit flash, 1.8
and timer If R19 is populated optional L TDOFn
AUX_Sense may 1 1 0 |Boot from 8-bit flash
\ generate a reset, 100. - TDOFp
1 1 1 Boot from 8-bit flash, 1.8 V
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5 4 ’7’7MHZ CC1F-T1A ??MHz 2 1

e IC26  LP3985IM5-2.5 HC49U4 |]
e package XTAL3 3V3
5 optional XTAL CC1F SMD package vy ci12 ct1o IC10  SN75LVDS391PW

Vin Vout Triggerip
I =X ent2 ~~ouap D—l-gJ_,— Triggerin
2 C256 c260 |C262 |C261 [Ci14 InA OutAn Trigger2p
EN 5 8P & R{ﬁ tq& ‘&1“‘ 318 ousp AT Srriggeren
1 1 41 vee oun ptE—1
2uF2 100n SgIR=Ly 100n 10n 100n 470n 470n 100n 10n 51 GND outCp L\_
£EXF=OQ £ nc ouicn Pii——] CMVartp
InD OutDp —m—l arin
C263 | Co259 | coss | C257 2 inL.vosn Fsell [40 1025 g 3{ SNESLVCP22PW ~8-ENs4  oubn PPy kVarzp
— t—2— inLVDSp 40MHzp ar2n
% — 3 incvos '©24 goutan [H2H L Sinop 82 ouop HE——NClockin ava 1o DIMM "
exiContr vee2 HEi mon S5 Outon (HE——5Clockip o connector
sl 5 | utoRest GND2 (24 to DIMM connector
scL <& E{RSTn gpy,  160MHzp 18 81 jn1p outtp —u—gzﬁCkmeﬂ
1 Fsela 160MHzn Inin Outtn HO——5Clock2p
to JTAG page 3 & SDA o R69 R71
SDA sg 22z 58 10k 10k
o~ N gum zz
RS
6859228 ] ook o ° Lockz
o 1
mcsi::lfff RN19 4x47Fl TP
1 R68 OR_Jmpr 1 Lock4
R62, R63 2 i
ANANA— TD_CC P10
22 22 100n [ 10n BN vee > TP 3 6 a
2 Gnp out [ ﬁng:%@f;sggk{ 4 5
% QPLL_Er K— V8 3v3
1QX0-71 oYNrocc-aYoe®
<<<<(quo\m\quooo% o _ R28 R33
X X
Fitia6 ~ a0k QPLL Lock <<—¢ TD_FC 1 oI %332 Rcce -8 ut 150R $ 160R
H 1 < 2778 0O (32 CLK-REF CLK1p ot
co3 C90 Cc92 3 5 1 2 | A0 D8 oo CLK2p =7
— Al D10 CLK3p
AANAE 33 —3- GND_BO D12 (32 ClLkap (B2 LEDT"] LED2
100n {4700 | 10uF 4700 f10n 100n 6 1vcco o €28 D15 (L (HE P % * g
ENE B15 VCCO_B1 | 8
A BT [Hg Re4 c 8
“mom |_gTP1 TTC_TOI 9 B2 Lcaosezc.7sTag  GND_BT 55 EPXA1-484 ut ] <
3588 TP5 TIC_TMS B10 c11 Lock2 2 S
z0>z - 10 1 gg c1o0 (& Lock4 X ° S
> 3v3 TP6 11 | = 51R 5
3 4 TTC_TDO TOK 3, TCK c< C8 o5 g |8
23%¢ 3 talh’ R |-LL s ] e i CLKLK-ENA B8
. TTC_TCK z ~ S -
om T : AP j_czo — 383883385838 § =1 v8
R29 9_.{ Clocks and PLLs
HFBR-2316T Ro7 for HFBR2316 g‘ R26 R25 RN29 TTC_TRST — EEEERE M& R 1-: -l-é CLKLK-outzp (1224
< 100R 100R 4x10k 100n | 10n [ 100n el I8 ik poop N2t R34
HFBR-2416 OR_Jmpr S P B OR_Jmpr
may fit, too. for HFBR2316 ci17 — !
Pulse width R30 o e oe A4 Kvs = 3
= 23999] 93 33355tauasaRsiRassnne " L ° e
worth than OR J C120 10n q‘( q‘@‘@‘( %‘ﬁ( = g
HFBR-2316T _Jmpr 1000 CNE Y ROENROON FNOXO  mNOYRON®ROrNOY0ON®oOo o AUX3 R60  OR_Jmpr I
[a)afajafajajafayapNal S50, 000000000 S EnnnnnnnnSNN 2
for TRR-1B43 [ajajafafafayayaya)al~ FFF'*'(B Z22222222z22900000000000 AUX1 w
I I e SEEECEEEE ghest 5
II_ I A n b o BEESY Clock40Des2 [~EL4 T
ctiollion — c11g Ml100n s ! Clock40Dest [-312 =
scL Clock40
R112 10k 5
o 221 DA LiAccept [~1& SHL1Accept
1 £ Promd
% L E8tpomck Douto [-B8—5240 1 8 K10 o
Cnt L Doutt "5 Doutz RN30 5 6 AxATR o0
BCNtod¢— 0_A2
BCnt1¢¢—Bant M 382:? Bgs:g cs  Doutd 4 5 Q10 A3 to DIMM connector page 8
>__BCnt: G D5 Dout4 1 8 %
AUX ; ESH:Z ot Ko | BCnt2 Doutd A —Bouts 10_A4
- = ____2 AN ¢
connector page BOntagy_BCNE g | BCMS Doutd a4 Doutb ENGIAAAT ST S
sonec] O — N Douty [-G4—0oUL AR
nte¢¢—=2me b | gt SubAddr0 [-E8—2
BOn7¢—a e 5] Bon7 7 Subadrt [-EI—prE7 outo
— e BCnt8—p<iie— M5 | genig SubAddr2 UbAGS o
BCnioc—2 <0 L5 | gopyg SubAddr3 [-AZ—2t out2
BCntStrb Brest6 Cnt10 L4 Cc9 ubAd4 to JTAG page 3
Bonee—ld {60 10-20 [FBL—SrSS BCnt1 BCnt10 out3
BCnt8 w3 |5 1021 |-BZ SinErr BCnt11 Cnti1 HB | peniiq A8 ubAd5 outd
EvCniLStr 15 g ¢ p2__BCni2 nt TTCrx D8 ubAd6 to AUX connector page 7
Brostsiz T4 | 102 10-22 =5 CKT 1Acc Fs__SUbAGY outs
BCnt9 va | 198 10-28 "G Brcsi3 EvCntHStr 7 SubAddr7 [~
10-4 10-24 EvCntHStr EvCntHStr DQO TTC_DQO outs
BCnt3 T6 IC1H N4  BrestStri EvCniLStr K8 Al
Bonid 10-5 10-25 - Brest2 EVCniLStr KEGASTD EvCniLStr DAt 2% TTC_DQ! out?
T 5106 10-26 [ 5—3 SUbAGT BCntStrb K202 L8 1 Benisi DQ2 [ TTC DQ2
BCnt0 3 :8'7 EPXA1-484 :8'27 SubAd0 BrostoccBrest2 D12 Das3 Trc_bas SubAdD
BCnil wi |08 -28 BEr Brestd Brest2 DoutStr DoutStr U to DIMM connector page 8
10-9 10-29 Brostadoreos D111 g —>> DOutStr SubAd1
EVCntRes T8 N1 ubAd1 Brest4 11 DIMM page 8
B5Gnii0 10-10 10-80 oS bAdZ Brostp st Brost4 SerBChan SubAd2
BCnifo 2 | Bresib 10 | ’ | ka SerBChan |
10-11 10-31 Brest5 Brests Serial_B_Channel —o> SerBChan SubAd3
BCnt5 2 Block 9 1/0s M4 SUbAJZ Brest6 K11 Fg _CIkL1Acc
Brests 1012 10-32 7)) ibAd6 Brest6SSRrest7 Brests ClockL1Accept SinErr g‘kIEJACC ~— AUX connector page 7 gugﬁgg
R3 K9 ! E9 =
10-13 10-33 Brest7 Brest7 SinErrStr " InErr ul
o ——lar o5t ] —— e
5 10-15 10-35 5 BrostStr BrestStri Reset_b TTCRstn u
Brostd bAd5 BrosiSt2 | —
S Az io-16 0% I tbn BrostSt §§ Leslol Broststi2 TTC_Ready [-R2—1C-RIY >> TTC_Rdy JTAG page 3
BCnti1 - -
EuCnTiSTha] 1018 10-33 [H-a—Douté EVCntRes KEXCMReS L9 | ¢ cipes JTAG page 3
10-19 B(\(‘:n\Fles
[aYa} g se]
e ——————— BCntRes < 28 289
DIMM connector page 8 << 000

R13  4R7
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(9]

IS

w
n

1,5A MIC39151-1.8BU
10k 100n PGND
R36 226 'C”‘”‘
' 9 9 ' ' ' 9 9 9 21vin - Dvout -4 +—>> 1v8
C146 | C143 |C68 C113 | ci108 |C107 |Ci132 |Cs84 C131—9Ci24 o C133 C134 c79
—sb 2 ERR[2 R37 S1R
G
22uF | 22uF | 22uF |22uF |22uF | 22uF |22uF | 22uF —4100n —$ 10N O e 10k 10n 100n
T0220/263 LED®
£
) - - ) ) ) - - green_0603
OR_Bridge < GND
BR1 D15 GND
nShdwn> 1
All capacitors are 16 Volt minimum ceramic types PGND K-| 3 >> VERR
R39 <
1ok 3A BAR43A
Ic12
+ * * + + + ® * 21vin  Qvout -4 * ——>> 3V3
F R125
c145 |C144 |cCi128 |cCi126 |ci25 |ci15 |C136 |C106—= c137 =9 C138 _ . R3s C139 C140 c81 150R
11S0 2 ERR 10k
I O
22uF | 22uF |22uF |22uF |22uF |22uF |22uF |22uF —4100n —& 10n 10n 100n 10uF
T0220/263 LED10
) - ) ) ) - - green_0603
MIC29301-3.3BU  BR2 OR_Bridge
3v3
© max. 5,5Volt Input GND
Fi1 Charge pump for the HFBR2316 optical link receiver
MVCC 0] R106 . o o
1 =2 { MvCC AR7 IC15 > 5V
RUE250 / 2,5A / 0,04R 8
Raychem/Tyco H E(l:\l \éopu; C219
c180 | C179 —j Vin  Cpn
—— ©220 GND PGND 220n Cz21 | C222 | C142
L ___| ———
100n | 470n
2uF2 REG711EA-5 100n | 470n | 10uF
‘ s e e : P GND
! >> PGND ”
N GND
PGND
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DQ[15:0]

ol|ailo|< ool oo 2= R [2 EBIAO : A[19:0]
olololo|olo|olo|c|c|ololololo|o see 3v3
[a)/a](a](a]/a]/a](a](a] ] [a](a] a][a] =] =] =]
Altera
R82 10k IRQFL
AN143 AM29LV640D-TSSOP48
8588388583252z, ° 163
Spaga i -l 5
0000000000808 80Q EBAFD 4 A0 o5 29 DQO 'l e v P
Onmoommomomom—+ -+ - - - EBI-A1 A Al A0 DQO DQ1 RSTn GND2
Uuuuuuuuuummmmmm gl D7 24 Al DQ1 131 DO 2 CEn IRQN 47
W A5 A2 A2 o3 33 DQ2 3 46 DQ15
EBI-A3 A3 A3 A2 DQ2 ) WER D15
E7 22 |35 DQ3 | 4 m 45 DQ14
EBI-A4 A A3 DQ3 OEn = D14
B6 4 A4 29 lag DQ4 A2 5 44 DQ13
EBI-A5 A4 DQ4 A2 D13
c7___A5 A5 oo 40 DQ5 A1l g © 43 DQ12
EBI-A6 A5 DQ5 Al & D12
A6 A6 A6 19 42 DQ6 A10 7 = 42 DQ11
EBI-A7 A6 DQ6 A10 D11
Fg A7 A7 18 44 DQ7 A9 g %) 41 DQ10
EBI-A8 A7 DQ7 A = D10
Bz A8 A8 g8 30 DQ8 A8 g o 40 DQ9
EBI-A9 A9 A9 A8 DQ8 ) A7 A8 D9 )
D8 7 Q9 10 £ 39 Q8
EBI-A10 A9 DQ9 A7 5 D8
cg A10 A10_ 6 DQ10 A6 11 =
EBI-A11 AT AT A10 DQ10 [ —F A6 T res2 28
EBI-A12 |8 5 A1 pai (38— 121 vce 2 veea 2
IC1C A7 Al2 A2 4 39 DQi2 13
= | 36
EBI-A13 A12 DQ12 GND GND3
EBI-A14 G9 A13 A13 3 A DA DQ13 A5 |14 A o D7 35 DQ7
EPXA1-484 - Bs A4 AT4 o | AI3 343 DQi4 A4 |15 | A5 = 34 DQ6
EBI-A15 A Al4 DQ14 A4 O D6
E9 5 A15 1 45 DQ15 A3 [16 c 33 DQ5
EBI-A16 AT6 ATE A15  DQ15/A-1 A A3 5§ D5 a4
EBI-A17 [-A8 481 Ao Uipo §  pDalR
Eg Al7 Al7 17 — |15 RDY_BSY Al |18 ] 31 DQ3
EBI-A18 AT A17 RY/BY At & D3
C9 8 A18 16 A0 |19 30 DQ2
EBI-A19 219 Ao ¢ | A18 1 20 ] A0 D2 [5g oai
EBI-A20 A A A19  WP/ACC BHEN D1
B9 0 20 10 21| 28 DQO0
EBI-A21 A20 resi DO
H10 13 3v3 22 27
EBI-A22 9 A21 >3 IF_cfg busyn
EBl-A23 A3 Rl OR_Jmp Lockn D1 (284
EBl-A24 |4 7 +24- Ipo GND4 .
Expansion Bus Interface (EBI) Block 6 28 BYTE N _ >> us
OE MD2811-Dxx-V3
G8 12 | Hor R5 R75
EBI-WEn RST
D2 11 10k 10k
EBI-OEn ] 8 WE N
EBI pins are not available as user I/Os EBI-BEO 9 CE
EBI-BE1 RN1  4x10k 37 GND1
co 5 VCC GND2 b
ACK is claimed to be Eg:ggg B3 6 VY 3
unreliable in Errata Sheet ver. EBl-Cs2 23 7 2 |
1.2 Febr. 2003 page2 !! So EBI-CS3 C4 8 W
ACK should not be used !
EBI-ACK
| c3 R111 OR_Jmpr 3V3
L EBI-CLK , R3_OR Jmpr
EBI_Clk TP16 1 N AN Rge; R95 K LookFL 6 o7
R113 OR_Jmpr 10k OR_Jmpr <KRSTn —
R2 OR_Jmpr L KIFcfgFL 10n 100n
Settings R1 | R2 | R3 | Ros < prog_Flash
3V3 connected to FPGA on DIMM page 8
AT49BV322AT X X T
AT49BV320AT X X 3V3> 1
Cc2 C4
Am29DL640D X X
10n 100n
Am29LV320D X X
TE28F320C3TC90 X X >>GND
M29W320DT90N1 X X
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3v3
(o]
33 )
Cc182
100n
CON6
—1 2 Brest7
SerBChan 3 4 Bresté
EVCntRes 5 6 Brest2
BrestStr2 7 8 Brost5
BrestStr1 9 10
1 11 12 Brest4
SubAd0 13 14 Brost3
SubAd1 15 16 Brest2
SubAd2 17 18 SinErr
SubAd3 19 20 —1
SubAd —1 21 22 EVCntLStr
ubAd4 23 24 EVCntHStr
SubAd5 25 26 BOniSirb to TTCrxpage 4
SubAd6 27 28 DOutstr
SubAd7 29 30 —4
—— 31 32 BCnt0
to TTCrx page 4 DbErr 33 34 BCnt1
CIkL1AG 35 36 BCnt2
BCnt11 37 38 BCnt3
BCnt10 39 40 —+4
—1 41 42 BCnt4
BCnt9 43 44 Dout7
BCnt8 45 46 Douté
BCnt7 47 48
BCnt6 49 50 —4
L+—51 52 10_B0
10_B7 53 54 10_B1
10_B6 55 56 10_B2
10_B5 57 58 10_B3
10_B4 59 60 —1—
Header_30x2
5GND
o« o« o« o« o« o«
Sardd  FanNdy §dNdg SaNdy SaNgy  §oNde o1 ——>> Extint
X % X % X % % 11—
< <+ < <+ < <+ TP14
o o < © © ~ INT_EXT_PIN (-B5—
EAdasd  Eodmd  FAocf EAdasd  EAdad  F oo INT
EPXA1-484
cccc cccc cT— = cEls =221 SNQS
k] TTTT Sccc cccc cccc cccc
BHH 5 BB 55 e 2ee? 2ppe? 228®
Sooo Do oo o0 B B 7R 7R 7X %) DD D D DDHDSD
ggee £gee £g8¢ 8888 g8 g888
=== === Z553 >>5> >>5> S>>
to DIMM_LVDS page 8
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3

3v3 l - T 77
to TCK w11 RY/: —( N =1 E—NTo -3
JTAG page 3 |HGHL § — Ti| 199 1062 pa 0| QPLL_Err <& v
—AB10 ___ AB10 | —_—— — —
LED7 0 86 10-41 10-64 [-A45 5 QPLL_Look&:
(10B6 T vig |
€3 10_B6LK- 10-42 10-65 SH0_BO
green_0603 AA10 AA10 10.43 10-66 Y7 D Y16 10-84 10-99 Y14
10 B7¢clo B7 wio | 1943 Pl T D SRSt 105 O Rz SRDIn LED8
10_B5¢210B5 10-45 10-68 (L& = AALZ |5 g6 10-101 green_0603
IFcfgFL U106 45 e 10-69 (L8 {TTC_DQ3 connected 15 1 0.7 10-102 SROER
R85 JR: R Y- N e 10-70 R4 X BCntRes 1o TTCrxon psto & ABIZ {5 gg 10-103 [AB1S
LockFL <& 0 1 048 10-71 [ X TTC_DQ2 page 4 L Uis fiogy IOV 10-104 [FAAL4
150R connected to RAY ang | 1948 EPxat-484 073 [ws X 1 oo CRSTI S vis |98 o108 [uta auxT R84
Flash page 6 R10 | 1< 72 Y5 T0_D1 § P! | AAte |19 EPXA1-484 O Y13 150R
prog_Flash<<: 507 10-50 10-73 [ Wis 1091 10-106 <773
T 1074 550 KTTC_Dat AUX3 <& 10-92 10-107 (412
'y¢ 1000
aBs | 1992 Block 1010s 1975 [ (TG D0 SRShCK Tia |99 Block 1110s 19108 5 SAMAR
10 B3 vo | 1958 10-76 "Ang - apig | 19 10-109 414
1083 Ang | 1054 1077 ~ppa aux2 uta | 1995 10-110 1o
10_Ba(—10-B4 age | (050 10,76 |[Ua 10 B2%s10 B2 pats | 5% o VT —ii
- L U9 1 10.57 10-80 [-AA2 N 10-98 10-113 P4
avs 1v8 10_D5 Ya | 1957 P (BUSYFL 3v3
7 10-59 10-82 [FE— - — = —
R78  OR_Jmpr 10 D6 wa | 1959 1082 e
1 10-61 3 c152 | ci53
AUX2 aux2 L < —
AUX1 aux ciss | C223 10n 100n N
- ol oz
100n | 100n — < <
VregShen 1 VregShdn 1 2lo o K 2 ays
" | VregShan2 SRDin Kl g g
VregShdn 2 VregShdn 3 SRShCIk 3v3 < 3 2 AA14
VregShdn 3 STV r6qShdn 4 SROEn
VregShdn 4 <K— BT
T ] |
e mu‘<rg1v—ccnw C150 | C151 gw:HN.-cml o 11T
EEEEEEEEEEER ololele EEREEREE © C154 | C155
| < |<T| o o ~H — o o [ ISt
TD CE <|<|<|<] “’l IC19 < “’l" '-I _—
TD_CC ) eIV EEINSERY ¢ CE »y1p cE 1on | 100n NCuOooYy
> <<<<gogecog 24 $ooooa<y < e od 8§ 23825652 el oy Joooomgy IC17 10n 100n
1 G XX G 36 2££zZz0E:s3 Z| w w = 2EEZOoEED T T
VregShdn oI oo Recz SRIO N TR o« 2 RN24 G674 = EEEEEE
SRR, TR ™ qE 7 o D 2 q 3 VTR e
Vregshdn RLeaShdn | 4 {4 D10 (3] VreaShdn 28y eq5han 20 cacacaco] § I | acocacac| @ 4xOR_Jmpr cacacacs] 8° RN43 NcyoooTy
L5 | 32] ] VregShdn X 21 S90Q8e<s| o e PN TESFQ2EE| 2 o 5668a8ss| 8 o >3592552| 3
5 | CND_BO Ic14 D12 =y gshdn 55555533| > | sss=ccs8)| RN27 55555533| = 7N HO00>06005 | & 9NYY
VregShdn 8 | 7| YGCO_BO o1s [ )| 4x0R_Jmpr| ] [2CCO0G0S| 3 N ! P 00000000 ] 7 RN25 5 3 RN44
VregShdn &Syieaancn s B15 veeo B A . 2 ANZ3 Ay gNg  F 4X0R_Jmpr 2 £ ) £
VregShdn 00y T o8 B2 LCa0642C-75T48 GND B[220 \oshan 22 SEEEEEEERE 3 44 e NECEREEE N 4x0R o g 4x0R
FegShdn 10 Q1egShdn 101 9 f 5/ €40642C-75T48 =701y [ 281 VregShdn22 sy oqshdn 22 < XOR_Jmpr o acocacac| 2 XOR_Jmpr
B8 c1o yregshdn 23 gShdn 23 4xOR_Jmpr E ER EEEE22ZE B Ao
TCK 058 10 [C26]VreqShdn 24 Sshan 24 ic18 S < >
1 5 [ 25] 3v3 @
1v8 VCC1- ] ™S ™S e él’m PR
2] L _\—<<TMS T
cvnoSiorate
W S T GBBJBOOSOGSS clalels
< o PN b 215|81S 5 5|
SESEEECE 7 g e Lo
. SRSIr sielele L g8l 28
\v4 o 22212 BIBIB(3 S Q2 10n 100n
o P26 isjis)elsl or | R
VregShdn 11 2 urml o o
VregShdn 11
VregShdn 12 =} clalclalc|alc
VregShdn 12 &~ et Ts TP12 EEEEEEEE
Jyregohdn13 |
VregShdn 13 S$~regShdn 14 Icia oo RN18  4x0R_Jmpr HEEEEEEHE
VregShdn 14 1 J ] 1 A8 SRDin__ RN18, R89 and R90 to JTAG page 3 e e i i i
VregShdn 15 2 A~ Z_SRSNCK may connect VRegShdn ~ Ja](a)la}lallala}(ala]
VregShdn 15 660 5hdn 16 3 3 A~ _SROEN_ pins 7 to 12 directly to 58833858 > GND ZEEEERRER
VregShdn 16 $Sy7reoShan 17 UART-CTSn Header_03x2 SRIO h g (e (]
VregShdn 17 D UART-DSRn |-G4 D 4 A~ 5SRO FPGAif the CPLD is not 00000000
>ViegShdn s | .
VregShdn 18 UART-RxD [-E2 R89 OR_Jmpr o .~ Populated
VregShdn 19 UART-DCDn e
Vregshdn 19 et | UART-RIn [—=2 TXD s aliol
UART-TXD | | PRt = o b
. g (=] (=) e T T
all VregShdn pins connected on AUX connector b’ﬁﬂéﬁﬁ: - ol | o a5y 8855 CRR .
page 7. May be configured as PCI pins. < L e Y <l sl n<'>.|<'.|m§.E u:ué EEEE dNGuadNday
° 2| 18g] [E5E5lE Slgl [glg| [slg| § 5| slg|  lelsl ElE SE[EIE 2Rl van S cons
~ I e I s e o s e = = R = = 2 22 22| (SIS s|S|sfs) <l
EPXA1-484 2| 0@ 22360 28| (2le [aal 2 9 ool ., (44 |83 @@l 29 B
2 S| BE| EEEEE| gg [glg [glg| £ g gg123  (ele BE| SEEE| SE M 2 DIMMi44 pinrow
o I I o e N S I N SN S > > >>z>/</\’/ Si= 212 S22E 215 {3 < o g oo AT
o
3vs e 9 2 SHPGND
V3 ) it 1 1 it dedddofvdadaddddosdaddald .
ERECEEEREEEEFEEEEFEEEEREEEE Addo ddoddddaiddd Y3 GYYNIIEIN EEEEERE PGND
BRERERNE RSN RIS R RS <<<<r$1mf§1 8 Jg38 EEREEEEREEEEEEER pai RS RURC RS R e B foe R I i
o VTeRoNYOORISRSNISBOVTILVIYIGES UISBRNN NI S8 888NI8Be YT ePRNILERNI889YY GND? -> Do not connect these GND
IC1F 1501 450 A ek ok ek ek ek ekl I nets directly to the plane but route
Y OO NG NSRS QRS RS R0 ® e - L b D R R B via the voltage regulators and main
FasT1 R6  OR_Jmpr OB CANANAOOBEOEIIIITOOOGD L L L L L L L sk skt b sk shah sl sk kst sh ksl sl sk sk s supply decoupling capacitors (10uF
E L AN~ SRMRn AN o] i o o ud N o] A edid id o ] ed 1 N o] o e i ] dddddddddddddlddddldddddd o dddddd A ]l 4 o and 22uF) !! Use plane keep out or
3 K5 hcbeisBiSESE N R E R el Eein R babe e b G N 4995359 95H9399593999NNqNIFTE9HI9Y
2 FAST2 A9 71771771 1 whatever ....
£ c157 c156
ol Vi1
g FasT RS7  OR_Jmpr 99999999 EERSS b 1 L I o T =|=
g FAST4 A2 VAN clslslslslsl 2lEl (i (5|S| [5)E sls| slsl slsl g5 slg| gls| s 1oon 100n
2 i\/\/—l 4x47R Blg[egI8ls| afal (g2 (|8 [5]8 212l 22l 22| (s8] S8 53 5SS
k=] MRSTn 721 109 15 1 Y1 5 ]I 5151 I 05 34 alal vlol ool Blh 3o D@ 3o
2 44 EEgEg skl el [elel ek S R S S I
o sEEEEE 22 2EA 22 BB B I I o I ! e | (e | e | M
bl e e RN RN | Rpp N
p——— ololojojelelele eges tovr |5E5s Q
’ T s RRRN g & 3 8 5583 3333|322z ®
45 2220 [SISEORS}
RN28 =) =) = =l COOO N _~ Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
4x10k 4x47R
- [Title
<Extint DCS DIMM and LVDS port
l connected to connecte7d ethernet _ 5 I
on page ize ocument Number
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3vs
R144 § 27 o
I Ri42 k2 CON2

3v3 51R 220n ]
PFON 32 Tx
red_0603 red 0603 red 0603 PFOP 5 6 Tx+
PFIN Rxi,
7 8 -
15 LED3 — 910 —
PwrDown R80 R86 c247 G248,
51R 51R 22uF 100n Header_05x2
R118 2k2
R147
1c22 R138 C244 100R
A\
RN8 v Riz7 c232 Pup~vocu (8 =
4x330R TPFON 1 3 mr“ ‘g‘u?’i 8 25R 33p
5 Ao 1 4], 7
OR J nlo  Outlo
I_ =P agp RGP2  GND R139 I|0245 A
C167 | G168
s s — -L J— Res c233 g AD8351ARM v | PP
2 KE Pause == == TPFOP R140 § R141
3 6 °
4 5 OR_Jmpr a3p 51R 51R
RN9  4x22R TP1s - TP20 R145 Co36
i duw Hdda ETMS ETDI 1
EEE RSN 2R I
ey TP17 T TP19 51R 220n
RN10 4x22R SR9RC0F2Q2 ETCK™| ETDO C246
1 8 [ ] 1535 33p
2 L4olpo oy >a
" 22 GND8 R51  OR_Jmpr
R SAV VN —814 veep
s — = Tl asig _153 Rx_Clk R50  OR_Jmpr
10-118 10-128 Rx_ER = .
[U5F:] IC1K AA20 54 Rx:
10-124 10-130 Tx_ER
W9 16419 10-133 [-AALS 551 1y ck 1ce
U20 10-117 56 T« EN c170 TR1
10123 |21 57 | 1xpo ;mg = Halo TG110-S050N2 nse
u21 Y20 58 |
o116 o154 [aa 59| 101 LXTO71ALC 270p " ) ot
- - xD2
Vi7 Y18 60 15 |
10-121 10-136 TXD3 1
VI8 10126 ¢ & GND9 14 3
N 2 10129 YL, ] & 621 coL c1eo Ml 270p Rxt
valon § 01 w2 Ve a2 [ "o
0122 % 10-120 P AN MDint X, oz - R40  8ROG % X T
WIZ {10431 & 10125 [P0 AR £ 0 3.5 o
W18 {10.135 5 0,-2855,-8 1 m R
|/0-135 Block 12 /Os RN11 4x22R Eoﬁ‘mxxzoooz 10 L
MDintn CXSTFF-O0>220 R41  8R06 % M8
1 v{vlm ENEEaS r oo
ERst R49 R52  OR_Jmpr, Tx
R45 * 3V3
R103 R46 il R44 R53  OR_Jmpr D7
o S 5 ST 1 e ' EEES
_E’\ - s Header_07x2x2mm
R_J
3v3 ) — < c158 | C160 OR_Jmpr ci172 ci77 c173 |ci174 |D8| D9
— = =
not used Ethernet Connector
166 L 164 10n 100n RS> 100R 1n/2kV [ 1n/2kV gmjg-ggﬁ
100 10 SMAJ5.0CA
" " R4 Ra8 SMAJ5.0CA
_ OR_Jmpr 1
5
_E,‘ Jumper R45...48 1]
will set slew rate. ci8t 100n
& <~ 77
av3 mvee <K
R58 XTAL1
ECIKExt 1 ||]| 2 PGND <& i
OR_Jmpr 25MHz PGND*
175 G176 10n 100n PGND* -> Do not connect these GND
s 18 nets directly to the plane but route
Slewrate Table P P KGND via the voltage regulators and main
Ras | Ras | R47 | Ras supply decoupling capacitors (10uF
and 22uF) !! Use plane keep out or
30ns | X X whatever ....
3.4ns X X
39ns | X X
4.,4ns X X
Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
[Title
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< AAin4

AAi
<AAing To DIMM connector page 8 C206 XTAL2 0207
< AAin2 2 »
< AAinT GND_ADC , 1 33p 3V3
il 7
A A R10 32kH
z c189 |cio2 |C193 |ci9s
ADMCLK
RN40 C194 |[C196 |[C208 |C209 OR_Jmpr Ton oon - Taron T HouF
RN39 X RN35  4xi10K 10n 10n 10n 10n I
19 p 1 AIN7 XTALn |28 ?&
! 8 3 4 2 1 AIN8  XTALout [F2Z
2 z 6 3 3 | 'AvDD bVDD |28 GND_ADC
3 6 7 2 4| GND1 DGND |25 RN33  4x47R
4 5 8 1 5 24 5 4
= Refinin DIN 52 A 5 < ADin
4x10k -] Refintp DOUT |55 5 5 ; ADout
CON11 RN36  4x10k T AINT RDY 22 I ; ARdyn
e 4 o AIN2 CS 55 <ACSn
—1 2 a a 7o | AIN3 SCLK g
3 4 AIN4 RST
7 2 11 18
58 8 1 12 | AINS P17 5 4
7 8 * 2| ANCOM  AGND2 [—~# . : ASclk
9 10 14 Refln2p P2 15 7 5 ARstn
1112 C210 | C211 C212 | C213 Refln2n AING o , AP1
— 1314 —— — —— — Cc214 c215 AD7708BRU AP2
—
1516 1on 1on 10n 10n —_— RN34  4x47R
100n | 2uF2
RN41 RN37  4x10k
1 8 5 4
2 Z 6 3
3 6 7 2 .
L4 AN W
Header_08x2x2mm __0215__0217 C218
4x10k —_—
10n 10n 10n
3v3
IC21 R94 10R C202 T
; : 7 : : <3v3
1 Vout | 3 |
5 | vin c197 c199 €200 C204 €201
GND —
——
AD1582ART TOn TOOn Tmn TOUF Ro3 100n -an
. ! ! : S>GND
t& C241 10R
GND_ADC
10n

Please connect these analog ground lines to one point near voltage reference !

Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
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&

<
s

1

6

1

2

1

13

1

2

21

| AA22 |

=

33 EEERMENERECEE MR SEEREE
1v8 ))-l 9494944 IIIIIIIIIIH @ SISt 1= 1=t b P RG Be b
NN YN ON PO NN T DO PP O NP ILON PP O~ N ™ 1 3v3
HI2 | yooinor 0000 00000000008000000000000000080004 T
CF1 CF2 CF3 C64 C17 C3 C1 H15 VCCint02 ZZZ2ZZ2ZZZ2ZZ2Z2ZZ2ZZ2ZZ2ZZ2ZZZ2ZZ2Z2ZZ2ZZZZZZZZZZZZZZZZZZ
— H8 VOGiN03 [CICXOROROROROROROGRCRCRCACRCACACICAOAOROOROROORGRGRGRGRG RO RO RO XOXOR O]
n n 10uF 100n 10n 1n ::l VCCinto4 VCCI02-01
1 voCinios VCCI02-02 c3 | ca7 c65
<ia] VCCintos VCCI02-03 —
c19 |c18 (5] VCCinto7 VCCI02-04
1o Vecintog VCCI02-05 3n3 33n 10uF
t9 veainioe VCCI02-06
33n 3n3 15 VeCint1o VCCI02-07
) VCCint11 VCCIO2-08 C39 Cc40 Cc41
T VCCint12 VCCIO2-09 J— J— J—
CF4 CF5 CF6 ce3  |c22 | c2t s ] VCCint13 VCCIO2-10 ; ™ o0
2| VCCinti4 VCCIO2-11 n n n
VCCint15 VCCIO2-12
in n n 100n 100 |1n N vecins VCCIO2-13
o] VCCint17 VCCIO2-14 ca2 | ca3
1o VCCint18 VCCIO2-15
C25 | C24 515 VCCint19 VCCIO2-16
515 VCCint20 VCCIO2-17 3n3 33n
28— vecintat VCCIO2-18
33n 3n3 i VCCini22 VCCIO2-19
Ho| VCCint23 VCCI02-20 C45s | C4s | C47
v VCCint24 Ki
VCCI03-01 g -F" To" -FOOH
VCCI03-02
3V3 ) AB20 { /60101201 IC1A
ceo |ces |cer VCCIO12-02 vceios 01 (AL
av3 VCCIO12-03 VCCI06-02 -3 cag | C49
“Toon " san 1n Metersradl W2
VCCIO13-01 VCCIO8-04
f:é% VCCI013-02 EPXA1-484 o 33 |3
VCCIO13-03 VCCI07-01 [
c31 | c30 VCCIO7-02
— M1 C51 cs52 | Cs3
VCC-CLK2 VCCI09-01
10uF 1on | 3n3 VCC-CLK4 vCCiog-02 [
4| VCCCLKS VCCI09-03 n 10n 100n
VCC-CLK6 ABLL
Tig VCCIO10-01 (A%
C60 |C35 |C34 [C33 VCC-CKout2 VCCIO10-02 [ cs4 | C55
VCCI010-03 [-£8f
VCCIO10-04 -l- T
2uF2 100n 10n n T17 | GND-CKout2 VCCIO10-05 :;15 3n3 33n
A1 VCCIO10-06
FPGA Clock Supply f19 GND-GLKa? veoio11-01 [FABLS
Nig | GND-CLK41 VCCIO11-02 J_cs7 J_css -Ezsg ce7
Da | GND-CLK42 VCCIO11-03 —
Do GND-CLKS1
GND-CLK52 1n 10n 100n 10uF
ES | GND-CLK61
4 O PP O N T RO PP O NN T N0 DO NN TV ON DD O
GND-CLKE2 R FITTITITTTTRRRRYRYRO0000000000Q0 QNN
[=]afajajalaYalajalafalajaYaYalajajajajajalafaajalafajajajaYajalalaYala]
ZZZZZ2ZZ2Z2ZZ2ZZZZZZZ2ZZZZZZZZZZZZZZZZZZZZZ2Z
[CICIORORORORORORORORORORONCACACACACRORORORORORORORORO RO ROROROROXOROROR O]
EEREREREENECERR R PSR b bpabepe s B py by b v
F3333 14Yd B T = B alalal ™o H> 3
3v3
PLL Supply >> GND
R120 10R
VCC PLLF A4
C74 c73  |c72  |cn c70 76 100n
470n 2uF2 100n 10n 1n R II 10R
GND_PLLF
Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
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ADC
Inputs

JTAG
connectors

Ethernet and
Power
Connector

SDRAM
ADC Flash
EPROM Page 2
Page 10 ECC optional
Page 6
JTAG /O
Page 3
Altera
Intel EPXA1F484C3
LXT971ALC FPGA

Ethernet Phy

Page 9

FPGA Decoupling on Page 1

4...6 Volt Main Power Supply

Power Regulators

CPLD serial sh
for slow 1/Os.

iftregisters
Page 8

+5 Volt
Page 5 charge
> pump
1,8 Volt 3,3 Volt
CMC Connector
Page 7
TTCrx and .
PLL Clock (L)i';'flica'
Recovery
Page 4 Page 4

I12C Bus

DIMM144 Connector
Page 8
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SDQ[15:0]

slalolBIsI5lS6(8 (86 I6I5el0]e
[a] (o] (a] @]« (@) (] (o] (@] @] ] @]« «) @) =)
[%2] (@1 (%] (%1 (7] (73] (73] (3] 73] @) (73] (5] )| )|
SERERERRER ANYYS
qug w (O x jgOndd Ic5
5588388583252 SD
5555558 B1 23 2 Q
00000000006889393  spao ore 0] A0 DQO 4 <50
spai (318 Al oqt (4 e
| SDA2 ITEig 26 | A2 baz SDQ
SDAS I"atg 29 |43 Das 7y SDQ
| SDA% "Eig 30| A4 R T SDQ
sDAs [E18 301 a5 bas (1 258
| spas 212 - ne bos H——=p5
spa7 (-ELZ 21 w7 a7 FE——=p5
spas (217 B ns D08 H2——=p5
SDA9 "R1g 22| A DA )50
SDA10 A10 DQ10
IC1B D18 35 4; SDQ
spai1 D18 B1a11 patt FAI—58
SDA12 Al2  DQi2
EPXA1F484C3 C19 20 | 50 SDQ
SDA13-BAO BAO  DQ13
SDA14-BA1 [-E18 21 {ga1  DQia -l—300
bais (53— S04
3v3 38 Lok
SDRAM Interface CLK |-G18
CLKn 18 ANZ0 11 s
SDRAM Interface pins are not AL RN21 15 | CKE
available as user 1/Os! CASn DOML
E15 4x330R 39
CLKE DQMH
] o4 4x330R 18 | pag
RAS |-G14 gg- C BP; 16 | WE
F14 19 | oF
DQM-ECC WEn | SDR_CKE ©s
DOS-ECC bavo |E21 2BEFAS 1 vop
DQ-ECCO These pins are reserved DQM? J20 | SD E 14 VDD;
DQ-ECCH for future functionallity | SDR_DQML VDD3
DQ-ECC2 and should be left cs-No (G158 SDR_DQMH 3 1 yppa1
DQ-ECC3 unconnected csN1 B8 [ SDR CS 2| voba2
DaEacs DQso (222 E EE 491 \006s NG |40
- RN38 6
DSt RNa2 & vssat
DRSO 46 ¥§§8§ SN® | MT48LC16M16_TSOPS4
ZzZZZ
DDR-VS1 330R Ax330R 52 VsS4 56 6
DDR-VS2 R7
L 3v3

3v3 3

10k 3V3

j_»ewo

Company : KIP Uni-Heidelberg / Lindenstruth

Editor : Dirk Gottschalk
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C A n n
J i 0 z
3V3
connected to 3\(/_?
TTCrx pagsect LED6 P13
> * Debug_EN R76 Header_05x2x2mm
—> SDA green_0603 OR_Jmpr standart JTAG IF
EPXAT1F484C3 I
MTDI o R121 R117 R115 R22 Debug EN
ARdyn S 18 [ 150R 10k OR_Jmpr 10k -
MTDn ADout 3 1211075 10-159 RS ic27 debug_en must be high | cgo
ADin 0 {10-143 Ic1L 10158 to switch off internal R14 Nt owo
ADMCLK éé 1 10-145 10-156 [-£20 out p -2 timer for - 3
d connected to ! B |2 l testing and debugging! | 10n 10k Cowro T
(— Ki5 | I —
Sonpected to AP1 10-140 10-157 (N2 DIMM page & 51 vee A X CON4
— 115 |
pag AP2 10-142 10-154 FME——rmei—) 10_C1 R116 OR_Jmpr %
— 116 |
ARstn 10-144 10-155 [~ E—rpT NG7SV86P5X c78 | c77
Acsn K———K17{ |0.138 10-152 TeK <&
10_C74- 17 1 10.147 10-150 |-M12 gg 10_C6 I 470n | 100n
18116-149 10-153 (HMIZ 10_c3 | « 0_FC éé
10-141 10-151 TCK ™S
0 { 10-146 Block 13 '/°5|o445 —%}ASCIK e
| - - = connected to " o “
MTCK TTCrx page 4 3 RN4
Douto &- K4 | ppynesy * DEBUG-EN K& 4x10k
nSTATUS
Init_Done R4 CONFIG PN Ic6 9
WDI 3v3 TP4 n JSELECT Header_07x2x2mm
R97  100R o Al
o aa)
nCfgNext R132 4k7 ?g MSELO IC1D » TCK 3louta S WA
3 MSEL! o) [0 e Bloure g (4
K . EPXAT1F484C3 14 NE |15
TTCRstn <& INIT-DONE DO INB
3v3 Vi2 U11 ™S 5 JTAG Input
2 init_done is foreseen as CONF-DONE ™S [ outc 5
user 1/O in this design T . TRST MTDL 11 | oo NS CON5
C83 C82 nCEO Configuration pins and ports 7:_
N%: rn‘CS' TP21 TP22 3V3 C230 4. o o o 3 a—1
It = r4 LS
470n - 1oon 10.c4 & Bl oS PTCKE 0 PTDI A D i 26 & moj® 56
T ShwnNext M1 | MRS R56 re
10.c2 & nws* RN42  4x10k b o9
connected to P18 G3 1 ANAAS 3k3 differential JTAG
. X DIMM page 8 DATAO P;?ggﬁ; Gl 2 1n interface receiver 1814
Header_07x2x2mm differential JTAG interface dfll&%f 9 Douti > K3 DATA1* Proc-TDO G2 3 55 AMZELVE2C. SO16
JTAG Master Output  RN5  4x22R 1 to TTC_rx D0U2 & ] pata2 Proc-TWS |- C227 -
| A ,—L OUTA 8 INA KTD_CE paged Do 2 4| DATA3* Proc-TRST [—2
,—3— OUTA > INB Doutd > DATA4* - -
z L INC Douts 16| DaTAg P23 P25 e
3 6 6 | oute NG 8 1__mtDo 122 phtae- PTDOO O PTRST 10k | 1on
[ 4 5 5 | a0 M18 N J5
ouTB R90 DATA7 Boot-Flash ava
] 3K3 D19 10.cs &— P24
12 1 outc — BI6 | pok
Sore L PTMS R73
3 4 rﬁ—/\/\/\—ﬁ—‘_u_ ouTC . TTC_rdy ) CLKUSR * S £
. UL -
5 6 1 ’\/\A—i—l G DEV-OE _Pause
a 212 | I . R20 150R
78 RN6__4x22R 13| UL = G » N 4| DEV-CLAn P 1000 rnested to R67, R77
9 10 outd & R 11 | "RESET Ethernet page 9 10k 10k
1112 BAR43A nPOR oc4
1814 ava AM26LV31C_SO16 ] 47k EN_SELECT c190
Pins with an (*) are available as DEV-OE and DEV-CLRn 1
CON9 p! user 1/0, too. where expected not to be
R102 i - used as dedicated pins 10n
N R88 3] 2
10k om< OR_Jmpr EN_SELECT is reserved for future use. Connect to GND.
KcRsTO R9S  2k2
VErrin 116 LTV357T
R65
R81  100R NC7SV86P5X o connected on 150R
Boot_FI a g R23 R21  100R ROB connection
AN nCigln page8 0Cs LTVBS7T 00
N C89
ShdwnNext OR_Jmpr o . 3v3 ocs CRsTI & 4 1
C225 | C224 Rgg  100R | > " T co26 4 =
— 895 MRST! 3 2 T
1n 1n — » " n q_
1n 1 3
/ R104 connection on page 5
LTV357T "voltage regulators”
v 3va VERR 3 0C2 LTV3STT 148 R101
330R nShdwn << 4 1
iy t50m
- 3 2
TP11 Table 49. Configuration Modes
Aux sense Rig V8 D IC8 R15, R24
3 4 3 BOOT_FLASH | MSELT | MSELD Mode et crao ot
R Sensel VCC 8 gFLJmpr 3k3 4
7 2{ Sense2  WDI |- . D16 0 0 0 Passive serial or JTAG ]
3 PFI PFO (£ 10n 150
4 | 5 1 14 -
ot populated GND RST <1 Y 1 0 |Passive parallel synchroncus =
GND -_it® -Ll88 0 1 1 |Passive parallel asynchronous AN_GND ( adjacent
R1 - LTV357T neibourhood board ground
> TPS3306-18DGK 1 0 0 [Boot from 16-bit flash AN_GND ¢ )
100n N 100n BAR43A
not populated power supply supervisor 1 0 1 Boot from 16-bit flash, 1.8
and imer If R19 is populated optional . TDOFn
AUX_Sense may 1 1 0 |Boot from 8-bit flash
:; generate a reset, too. - TDOFp
1 1 1 Boot from 8-bit flash, 1.8 V
Shaded area shows
devices not used for Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
KIP/DCS [Title
DCS JTAG Interface
ize Document Number ev
A3 | 03 150
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5 4 3 2 1

Kee” <omm 3\’3 110 SN75LVDS391PW
PLL frequency is defined by resistors
R123 IC28  LP39B5AIMSX-3.3 R68, R99, R100, R105 and R107 to vy cp2 oo 1 [ e~ g |16 gg:gma;}’;
MVCC o Vin Vout R110. If the voltage regulator shutdown 2 {0A ou‘Ap bl15
. feature is not needed the CPLD can 114 3 IzB O:(B"
=) 1C29 is a for delay configure the PLL via RN48 which 41 vee Ot
. EN & BP cancelation of |C24. otherwise is not populated. 51 GND OutCp
Please see grounding scheme ‘Use iamlecgjwcz 470n | 100n | 10n 161 c outen 31.1_\_ IkVarip
e for an Z
for PLL layout on page 12. C125 c124 | C116 1 D Outbp |47 kvarin
Y/ pag 1C29 | s L& ]ENss  oupn PR
100n 2uF2 100n 10n NPO 4uF7 IC25
< Triggertp ava
C261 c75 |ces EN12 ouap |8 Triggerin
connect capacitors C44, b5 Trigger2p
3Vv3 Voltage regulator C50 and C56 as close as 3 I B gutén 14 Trigger2n
Q only used if low possible to PLL IC23! 4| (e SR
supply noise for 5 Voo OutBn
R11  4R7 PLL required. GND QutCp R69 R71
R122 OR Jmpr_|C56 | C50 | Ca4 InG OutCn lock1p R135 10k 10k
1o JTAG page 3 — mo ., Sube ockon 51R R0 R72
soL (—SCL . populate R122 if 470n | 100n | 10n utbn [> lock2n 10k 10k
<on Vreg not used VCC_PLL SN75LVDS391PW
SDA K—————— c188 ci86 Bridge &
el osC1 GND _PLL ! | | © place bridge
3v3 . _— L —T1T = R126 near
EN vee N svs Keep these signals~™ _—— R126 o Ic23
as short as possible! ————
| P —
GND Out F—AANA— T '\{‘“ “’1" "{(\I( — R
R62, R63 Rz S1R C66 Ic23 - .S i
ez R IQX0-71 40MHz c62 c85 1c29 Z5508885
2 — 583658283 | Icse70M01 : ut 150R $ 150R
Ton | fogogssce CLK-REF CLKip [t
1 £
100n 2{eno vee ﬁj_‘ q CLKZp vy
] 10 out |4 x 883 gtﬁig P21 LEDT™] LED2
- zzz [}
1000 470n | 10uF TP1 TTC_TDI 1 6 03353555 IC1E g =+ o
RN —a - Il S I NC7SV157P6X 2-in Mux S 2
2 5 ] < 8
3538 | TP5 TTC_TMS EN S PLL ICLK “19— EEEREE EPXAtF484C3 | | ug 8 g
Z0 z Y: =
s 3v3 1_TPe Ri14 1Coa 1c26 R79 Lockd 5
~_Qa TTC_TDO 10k | & GND_PLL | 5 | 999
5398 Lo TP7 NC7SVT57P6X 2-in Mux A vee 51R R64 R6 . 1v8
232 76 TCK s CLKLK-ENA
OR1 "l“ ] vl - C126g g 100 oND 4 . ’
P8 I é Clocks and PLLs 1ve
HFBR-2316T Ro6 R25 *| NC7xx86 EXOR
or TRR-1B43 o : PLL_GND CLKLK-outzp [-422- oR
100R 100R = clock line separation buffer CLKLK-FB2p R34
7] R124 4R7 OR_Jmpr
c117 i Clock40Des1 R136 RN19 _
HFBF}—2416 o o oo O Clock40Des2 51R  4x47R R20 3
may fit, too. a9y ZNRT T T s e e 0 S DO o OR_Jmpr 2
Pulse width c1zo0 010 10n 7 43 F q‘(%@‘@‘@‘( FXe R68 R107 OR Jmpr - g
distortion is OR_Jmpr 100n fanYweNOROn FOOXA NN TNONRDOCANNTNONDDO R99 R108 0H7Jmpr =
worth than for TRR-1B43 88888888852 FzLePr 29829229955055005000888 R100 e ]
HFBR-2316T F1 >>>>>5>55>0 9} @ zzzzzzzzzzzzzZ R105 R109 OR_Jmpr !
1 1 In IS, I00ox R110 OR_Jmpr =]
I Gi |, ©ocococococoool) EZZEH Clocka0Des2 |-E12 = a
ciiollion — cr1gMl100n - "EESg lock40Des2 75451 OR_Jmpr 1 . N |
H3 3 *| . . Clock40Des1 O0R J S VregShdn 1 =
soL E | keep this GND connection 11 _Jmpr 2 VregShdn 2
R112 10k 12 5 Clock40 77 +Accept  OR_Jmpr 3 6 Y
T near/between TTCrx and 1C24 ! L1Acoept DL 1ACCERt R mpr 4 5 S Vreoonin g
| D3 promReset Place 1C26 near this RN48 OR_Jmpr ;
PromCk ; Douto [BE—D0ul0
connection , too. ngﬂ Ce __ Doutd
Ct I Dout2
BCntodd— BS oul
BCnt1{—! gn: M gg::? Bgs:g Cc5 —ouS to ROB connector page 8
BCnt2dd—o=M G7 | gcni2 Douta |-R5—Doul
AUX connector page 7 BCnt3—: g:: h‘;: BCnt3 Dorte [A4—D ou:g
BONC—p gnie BCnt4 Dout6 g: Do
b BCnt5 Dout7
,__BCnt6 6
BCnt o BCnt6 SubAddr0 [HEB—ZU0A%0
BCnt70—erii—d5 BCnt7 c7 SubAddr1 AT
- — - — BCnia—p<iie— M5 | gopyg SubAddr2 [B2—24 outo
BCniods_BON 5 n ubAddr2 =105 bAd3
BCnStb  ya Ri  Brests Cnito 4| BOMO SubAddr3 =05 pAds out’
BCnis 10-0 10-20 57— SinErr o OBt g | BOM10 AR SUDAJS oue
EvCnirst 15197 921 o5 BCniz n BCntt1 TTCrx3.2 D& SUbAdS outs
Brostsiz T4 | 10" -22 [5Gk 1Acc UbAd7 outd
10-3 10-23 SubAddr7 |-EB outs
BCnt9 va N5__Bresi3 EvCntHStr 7 ORI 7
10-4 10-24 EvCntHStr EvCntHStr DQO TTC_DQO outs
BCnt3 T6 IC1H N4  BrestStri EvCniLStr K8 Al
10-5 10-25 [ EvCntLStr EVCntLStr DQ1 TTC_DQt out?
BCnt4 W2 N6 Brost2 BCntStrb 8 C7.
SerBChan 17| 106 10-26 |-\ A—SibAdT BCntStrb BCniStrb DQ2 [ TTC DQ2 o
BCnt0 3107 EPXA1F48acs 1927 SUbAO Brost2 D12 Da3 TTC.DAS 1§ SubAdo
BCAH 10-8 10-28 BErr Brost2ddarens Brest2 DoutStr —Aﬁ-l DoutStr ROB page8 T 'SubAd1 I DN I I PN
Bontl W1 5 10-29 Brestaorests D11 f g ha —>> DOutstr < K SubAd2
EVCntRes 71§ N1 ubAd1 B Brostd. 11 = ) RN51 RN52
om0 yp | 010 10-80 " oS bAd oSt Brosts 10| Brost4 ) Ka__SerBChan SerBGh 3 S
BCnts | 011 Block 9 /0s 1931 "y SubAda Brost5S Brests K11 | Brostd Serial B_Channel |2 ™G [TAcc i A AUX connector SouoAdd 10k 10k 33
Brosts 10-12 10-32 [~ —S bAdG Brest6<S R ooty Brest6 ClockL1Accept ShErT —>p2 ClkL1Acc 7 KSubAd5
o — ] 10-33 2 Brost7<&r 2 ——K9 grgi7 singnstr [-E3—Sp e — 2DbE"— SinErr ——>Page SubAdG ERGSRR &
BCnt7 4 :8'14 10-34 = Boutstr /BrestStri_pig | DbErStr 755 DbErr KSubAd7
e -15 10-35 BrestStr BrostStri Reset_b TTCRstn
B |
Ta:g::; :; o8 106 | MZ :ﬂ\;s e §§Brcs|8|r2 o) T7C. ooncly [D2_TTC_Ray >> TTC Rdy JTAG page 3 to ROB page 8
1017 10-37 I DN 1% I NP
BCnti 1
FuChiST—oa] 1018 10-gg [L3—DouE EVCniRes ELEMAL 191 £ cripes 588 D_VDD_Ct JTAG page3 o NSO <~
10-19 l%(‘:n\Fles SNREREN83A D\Q\Q\D VDD_C2
5 - D_VDD_C3
e ——— BCntRes << S8 2885355555655 S388NERERNBR8RER85383655 10 10k 3V3  RN49,50,51 and 52 are TTCrx
ROB connector page 8 << CO0Cooooooooand ZZZZZZZZZZZZZZZZZZZZZZD‘D‘D‘ 1 start up configuration resistors
o of oo o o 51 ol 19 g o  od i
R13  4R7 B e 18 1= 1 B by G B= KO Il [t SSs193
C105 ~
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Shaded area shows S g1oo 1on | 100n | 470n 100n
devices not used for 1000 4700 | 100n | 10n GND Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk

ize Document Number ev
A3 04 1

Date: Thursday 2004.01.29 12:00 Bheet 4 of 12
P




All capacitors are 10 Volt minimum.

Kelvin connections to caps preferred!

SOT223-5

LP3962EMP-1.8

For the National semiconductor
|* voltage regulators the output
- capacitor ESR must be between

<10mm !!
VReg top layer to 1V8/1.5A 0.2R and 5R !! See datasheet !
Vreg GND 330uF/10V 8/1,5 Ic1
connection - ° ° ° ° 2 | vin Vout 3 ° . ° . S>> 1v8
R36 | c226
GND layer trace s GND layer 3 |Reo + | C1 C84 C131 1155 2 EmR 4 R37 +|C79 C134
to power input VIAs trace to board g % 10k 1* C133
connectors ground plane 5 22uF 100n 10k | 10n H 100n 10n
o
interrupt GND plane - 9
here. Route to top S [o2rAw N 47uF/10V_Tant
layer. Connect all %
VReg capacitors to = ° ND
this vias. Do not < G
connect caps 1 GND
directly to plane. 2
nShdwn > ] 2
D18 7 ] _ D15
BAT54C c8 LP3963ES-3.3 BAR43A
R39,
<10mm !! >> VERR
10k 10n D N
1C12 /—
1 » » ¥ 2 Vin 'g_:]VOUI 4 » +——> 3V3
— R125
; 7 e Lsz kﬂ)s L:137 L SD 2 ERR 2 R3s8 i %140 & 150R
RUE2507/ 2,541 0,04R —— —— Z ok === C81 C139
Z ; 22uF 100n '* 100n 10n
Raychem/Tyco 330uF/10V  [330uF/10V 3V3/3A o4 TO263-5 - LED10
47uF/10V_Tant *
green_0603
C180 100n :
I I i&GND
PGND* CONSB Charge pump for the HFBR2316 optical link receiver
IC15 e e * > 5V
GND << 1 2 < MVGCC ava max. 5,5Volt Input
3 4 R106 Hne vout -8 c219
5 6 EN Cpp
7 8 Vin Cpn C221 C222 C142
9 10 C220 GND PGND 220n
4R7
Header_05x2 REG711EA-5

Main Power Input 3.8 ... 4.3 Volt

PGND* -> Do not connect these GND
nets directly to the plane but route
via the voltage regulators and main
supply decoupling capacitors (10uF
and 22uF) !! Use plane keep out or

2uF2

—

100n 470n 10uF
] ] %> GND

@)
z
lw]

Shaded area shows

v
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DQ[15:0]

of—|afe|< |0 EBIAO : A[19:0]
of—|a|o|<|v|o|~|o|o|= == ===
olololo|olo|olo|c|c|ololololo|o see 3v3
=] (=] (=] ] =] =] =] (=] =] =] =] /=] |=] =] ] =]
Altera
R82 10k IRQFL
AN143 AM29LV640D-TSSOP48
8588388583252z, ° ic
PEERIER 5
200000000020 2808 EBHA KD 4 A0 25 29 DQO Higprener prerg
Onmoommomomom—+ -+ - - - EBI-A1 A0 DQO RS GNDZ
LUl nOnmooon D7 Al Al 24 31 DQI s 47
| DRODEE esrA2 [R—; AT 5| AT DQt a2 ~cen IRan o DQ15
B ez As A3 22 | A2 D92 735 Das 7 WI'_ZE” Z, 312 45 DQi4
| A TRg A4 Al 1 | A3 Q3 o Das Ao s |/ 9E1 = g7 bQis
EBI-A5 [—o0—z A5 50| A4 DQ4 5Q5 A e DaTs
| EBI-A6 A5 A6 g ] A5 DQ5 (40— ——— B0 AN o 2 DT
EBI-A7 A6 DQ6 o0z A10 DA
Fg A7 A7 18 44 DQ7 A9 /& (%) A DQ10
| EBI-A8 253 A8 A7 DQ7 BIeE K| BY 2 s BIOT
EBIA9 g Ao 5| A8 DQ8 a0 —FEe——— TR 58
EBIAI0 "o A0 AT0 g | A9 DAY 17 5Q10 o 38
EBAT1 FEB—7 ATT o] A10 DQ10 Dot Tne = res2 )38
136 DWIT o)
1c16 EBIA12 [ 2—775 AT o] Al DQ11 DaT2 Taplec 2 aeca
1 39 DWls
EBI-A13 A12 DQ12 i GND /2 GND3 |-284
EBIA G9 A13 A13 3 A D DQ13 A5 V14 A oy o7 35 DQ7
EPXA1F484C3 A4 e AT4 AT4 o | AI3 Q13 7o DQi4 AT A5 z oLl aa DQ6
EBIAIS "Fg ATS A5 1 | A4 DQ14 7, - Dais R e N2 533 DQ5
EBI-A16 =276 Ae 2g | A15  DQI5/A- RTINS S P e a4
2 Q
EBI-A17 Moo At7 AT7 17 | A16 — | 15 RDY_BSY T A D7 DQ3
EBIA18 G778 ATs 15 ] A17 RY/BY ARG A s a2
EBIA19 [-2i—717g ATg g A8 1 o A0 D2y 5a
EBI-A20 [—ol—755 A2o 1o ] A19 WP/ACC BHER DYel BIeN)
EBI-A21 (T2 104 A20 V3 P res po/t22
EBI-A22 9 A21 >3 B cty busyn
EBl-A23 A3 Rl OR_Jmpr 2 ockn D1 1284
EBl-A24 8 7 241 GNDY —?5- .
Expansion Bus Interface (EBI) Block 6 28 BYTE MDA DN I "‘_>> us
G8 12| O R5 » R75 .
EBI-WEn [7 11 | BST 10k > 10k l
EBI-OEn ] 8 WE T X7
EBI pins are not available as user I/Os Eg:gg? 9 CE GND1
RN1  4x10k 37 et GND2 4
c2 5 A4
ACK is claimed to be Eg:ggg B3 6 3
unreliable in Errata Sheet ver. EBl-Cs2 23 7 2 |
1.2 Febr. 2003 page2 !! So EBI-CS3 C4 8 W
ACK should not be used !
| EBI-ACK |2 V3
EBI-CLK R OR dfpr R3_OR Jmpr
L _ _ ol LT
EBI_Clk TP16_1 Y _J R%g R95 L KlockFL 6 c7
BI13 6R it 10k OR it KRS —
R20R dmpr L KIFcfgFL 10n 100n
Settings R1 | R2 | R3 | Ros < prog_Flash
3V3 connected to FPGA on DIMM page 8
AT49BV322AT X X T
AT49BV320AT X X 3V3> co 1 ca
Am29DL640D | x " J_ _L Sha_ded area shows
1on | 100n devices not used for
Am29LV320D X X KIP/DCS
TE28F320C3TC90 X X >>GND
M29W320DT90N1 X X
Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
MBM29DL164TD X X
There are two types of Flash Eproms. [Title
MBM29DL32xTE X X Pins 9, 13, 14 and 15 are connected Expansion Bus Interface (EBI)
disparately. Especialy adress pins 19
and 21 are exchanged. Size Document Number Rev
A4 | 06 1.15
Date: Tuesday 2003.07.22 15:15 [Sheet 6 of 12

3

2




3v3
o
3v3
c182
100n
/ Brest7
SerBChan Brest6
EVCntRes, Brest2
Brests
BrestStr1 7;/
- Brest4
SubAd0 Brest3
SubAd1 Brest2
SubAd2 SinErr
SubAd3
oo - EVCnILStr
ubAd4 EVCntHStr
SubAd5 BCnitStrb to TTCrx page 4
SubAd6 DOutStr
SubAd7 /
to TTCrx page 4 DbErr /4 f’f Sg;:?
CIKL1AG BCni2
BCnt11 7 BCnt3
BCnt10 ;;‘ﬁ
BCnt4
BCntg 43 / Dout?
BCnt8 Dout6
BCnt7
BCnt6 / ,;ﬁ
(51 10_BO
10_B7 10_B1
10_B6 10_B2
10_B5 10_83
10_B4 -
7 i,
HGND
REs é§}¢ cim > Extint
5 P14
% INT_EXT_PIN [-B5—d
' INT
47"‘ é}’)’ /""< b EPXATF484C3
cecce cccc = Sababal babababad —=r-o NN
655 §565% Scce cccc cccc cccc
bhhs  Ghhh  HLLE gsgs  g8ss 8988
D20 D> [o ke e ke [= 1RO [2R%R7K7) [ R7X7) (XA %X7)
2222 2222 288% 2888 8888 8888
==== ==== - S55> S>> S>3
to DIMM_LVDS page 8
Shaded area shows
devices not used for
KIP/DCS Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
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5 4 3 2 1

3v3 l = = T 7]
TCK 10 B1 auxs
STAG pago 3 1K W 10-39 o — -
page 3 |RQFL ) 10-40 10-63 AUX4
LED7 —AB  ABIO 54 10-64 [-AA5 . — = — =
10 B6 V10 v
green_0603 = 108646 AA10 AA1Q 10-42 10-65 7 D 080 Y16 Y14
- 10 B7 wig | 1943 10-66 SRSt 10-84 10-99 SRDIn LEDS8
w D r 100 |-B13— SRDin
10_B7. 10-44 10-67 10-85 10-100 £3
10 B5Q1O_B5 Y10 Y6 oD AA1 ‘wia 000000000 green_0603
| 191 1045 \c11 10-68 (72 , Al 10-88 10-101 SAOER
R85 IFcfgFL AED 10-46 10-69 (3 < TTC_DQ3 Bo] 1087 10-102 [—H&—SEEE
P L o7 i Socn, | omames oo [ i on oy oo P
150R connected to oc AR AA9 | |0 a8 EPXA1F484C3 W5 X L1AGcent o TTCrxon  GRST| VT e 1O-105 |U18 —auxi Re4
10-49 10-72 557 $ P age 4 AA16 EPXA1F484C3 Y13 150R
Flash page 6 R10 Yys 10 D1 pags
prog_Flash<<- 057 10-50 10-73 [ AUX3 Wis 1091 10-106 <773
——=—————— 051 1074 550 KTTe_pat 10-92 10-107 AL
[ya 10 DO Y15 {5 .
1052 grock 10y0s 1075 [ <716 bao SRShCIk Tia | |92 Block 1110s 9108 [T1 SRMAR
10 B3 vo | 1958 10-76 "Ang - AB16 AB14
10_B3KK 2ag | 10-54 10-77 [~ ppa aux2 Uid :g'gg :g'”? AA12
10-55 1078 - - Sitle)
[ule  SRIO
ays 18 10_Ba¢—12. BAI a86-| 16,50 1079 LA 2 10 B2%s10 B2 AALS | |5 97 10-112 [~
91 1057 10-80 10-98 10-113
3v3
/ 0.5 Y81 |0.58 10-81 [ KBUSYFL
0 D6 —BAZ 559 10-82 [FE— _ -
W8 1 10.60 10-83 [,
10-61 ci52 | C153
2 gl | 1o e =
5 Co23 LeDs 10n 100n
= €3 4 o
:- --100 rot_0603 2 ;é
el n
VregShdn 1 VregShdn 1 2 8 R137 3v3 ] 22 o < 3y3
VregShdn 2 El SRDin Q 1 &l | 3
VregShdn2 - S6—T—r65Shdn 3 SRShCK < —
VregShdn 3 K———vreeandn 4 SROEN C150 | G151 T
VregShdn 4 <{K———292ndn 4 AB1A
150R 10n 1 —
EEEEEFREEEER 0 CE wloleol 2o 1010 HH cise [ciss
—STD_CE 3322 o q:v{qm - ‘”’H"N"I Ic17 —
T FC | oYNrocc-Nwom
Yo R =P o RN22 3eg9gesy = 222882z, = fon Jtoon T
1 D1 9339 Rrccz |28 06> @l = g 0> TE|F @ d9dd-d | Ic20
VregShdn oo o6 |35 SRIO z 15 a ¢ ,,5131??
vregShdn 68 VreqShdn g [ 5 4% < '8 29 [as . C = 3 C 2
Viegshan ReLreaShan 1 La | 45 Do [-a] T Vreashdn 26y, 5 cacacacs] B g cssssgs s 8 HadA A vzygonsz| o
5 2D 8o D19 [Pz vreaShan 260y £ Soggsdsg| ¢ 2 22998815 S L 90 §05°6333 | & (4449
L 161vccoBo O™ D15 [k 1] 33533333 2 } 2 5356353533 g
VregShdn 8 - 30 4 © o Ao N 2 S S 2
Yregshdn 86y caShans |5 B1 VCCO_B1 - pon ToT B z & o7 19 2 % bor 5
-vregShdn |-294 E S K
|Vregshdn 966w = Shan 10 | o | B12 LC40642C-75T4g GND_B1 7550 vregshdn 22 P HHA98] @ E 9999494 [ acacacac| = pr
egShdn 10 {-eg=ndn B10 ct1 gShdn 19 2E8SE869S| @
0] s VreqShdn 23 < 123 tESSR2EE| B A é;
TCK_[ 111 B8 6] VregShdn 24 g % [[o3T: T A I A N I 9 A O (5 I A N I NS I I I I N (0 2<% 2 5 7 % B Mttt >
TCK cc C8 gShdn 3v3 @
aux6 2] 12K, =3 e |25 EAA él’m A
e 2 ce LIMS ¢¢mus
z ~
e >>ﬁ_— 83883385838 e
o/l alclalc RN18, R89 may connect < |c < <
toon ﬂiﬁf—#ﬂﬁ" & alalala gg%% VRegShdn pins 7 to 11 ‘2 'é : ‘2 0178__0184
| SRStr SIS g 4 HEEH directly to FPGA if the CPLD a| |@ a| @
N4 E o] e = 5 5] 2] is not populated. gl g gl 2 10n 100n
3 UDCD  URI a| @ glglg gl 3 F a3
VregShdn 11 TP12 TP26 gl 9 i GND
yregShan 11 KVregshdn 12 IC1G o o 2| 2 RN18  4xOR_Jmpr > slelelglelals
gShdn 12 i3 ] 3V3  UART EEEREEE
VregShdn 13 S~yreashan 13 11 °% HEEEEEEH
)Yregohdn1d |
VregShdn 14 E1 o o o i i 1 P 21 2] 3
VregShdn 15 UART-CTSN 1] El SigeRieee
VregShdn 15 Syt g e UART-DSRn -2 Bl e o e e
VregShdn 16 Sy reaapgir——————————— UART-RXxD s B — AUX4
VregShdn 17608t b UART-DCDn (—E&- 2l 4
VregShdn 18 K~—e=nen s — | UART-RIn [-£2 Header_03x2 RN47 3 3
UART-TXD
4x47R to JTAG page 3
VregShdn 19 <(~L2aShdn 19 UART-RTSn [-E2— * pag
UART-DTRn [-EE—r 8388
all VregShdn pins connected on AUX connector _— o'dod Shaded area shows
gShdn pins c J 0000
page 7. May be configured as PCI pins. p——— MAAAY 4x47R devices not used for
ag oo 2 8lal<lo] 8] |9 R 5 I e 1 B = = S~ S RN2 KIP/DCS
R6  ORY ag 5% 5% |o 25(8lzlslsls| SIE[SE sisls| sisls| 21z8lzlslsls| S15(8lzlsls]s| & 3 &
_Jmpr -q RS 3|2|3) 3|8]3 EEEE o
Sewn 33 88 =2 e o e o o o 2 e o O 523 PGND
22 FF OF clelelg)8l8]8| clelelg g31gl gele 2clelei|glel lclelellgls] € Y AR
K W WA ddddddd ZERREEE| 2BEE SEE SR ZREREREl ZREREFEl ©1dd«<
"
PEND* PGND' > Do not connect these GND
I nets directly to the plane but route
?, via the voltage regulators and main
IC1F MRsTi———— B | A aveoronrer ey eEsNI889YIoSou3883388R NFTOERONTERRIILEBIIILEIYTLLIIBZRBIBIBEABR gg:;::sm supply decoupling capacitors (10uF
o) o) = and 22uF) !! Use plane keep out or
; Bl O -ronnar2ereggenansss8s29525885852858 ronne TR RRNRERESBT095 25885352858 whatever ....
» FAST1 E- l | l l l
5
3 K5
£ FAST2 3v3 l l l !
K] Vi1 (=) o g [l I | oo oy c1s7 C156
K FAST3 a3 = < |5 sl = Sl [8lelel~ <l |S[2[S|R] « =
o W12 | <[El=|E2I212] <[El<|E] slslslslzlelz] cEls|Slslsls| &
£ FAST4 HEEEE e R EEE 2lz(28l315I5]5| 'al3|8l32I2[2 100n 100n
3 38|39 318|319 >l3[318 =1y 1 §=1 o1 75] ] 77}
© o) 51 5 3] 01 ) I o 51 21 1) 92 ] U2 ) o R 103 N
8 Ao <[{f<l SIEEEEEE SEEIS Ra oRJmpr  QIGICISIS)S) SISISISISISISl B | oo
a AN i ] = o e ) ] ) i = 1 o e | g g g AN W N
R N AR < 2 2z b4
o2
cg £§ TR AUX3 | AAAAN ® 3% g
EPXA1F484C3 g TS SIX ———INYY> =
4] 38 &% =3 v 9999, =
oo 22 OoF [e)ee)e] . i-Hei itor - Di
FE ==== Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
to JTAG page 3
[Title
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VregShdn 2 4x47R
ize Document Number
VregShdn 4 A |8
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R144 II C237 N
3v3 51R L
3v3 PFON Tx
red_0603 R142  374R PFOP. T
red 0603 red 0603 red ( T PrOF D
PFIP Rx
P15 LED3 | LED4 7| LEDS % D
PwrDown = s R80 R86 C247 C248
51R » 51R 22uF 100n C249
R118 2k2 _ R143
100n
1c22 590R
A\
Ane 3v3 c232 PwUp " VOCM 10
RGP1 VPOS —— 1
4x330R TPFON 3 )
3 AR e
T inLo utLo
RGP2  GND ?1138 ?1139
C167 | G168
s s -L J— c233 e AD8351ARM
2 KE_Pause 'F on 'F oon TPFOP 1 co45 C246
3 6 . I ——
4 5 33p
é TP18  TP20
RN9  4x22R R145 33p 33p
i duw Hddaridd oo ETMS  ETDI e
! . EEE RSN SRS R
place resistors RN9..11 near output pins 17 P TP19 i 0
- NOPMOORNE—am©n o
RN10 4x22R 9999%08%955’5’5’%% E ETCK™| ETDO R140
1 8 TEEET=S585000008
§ Rx_DV Ztgey Sleep 757 R51  OR_Jmpr 100R
29 GND8 TRST 30 £ 7oK -
—4 AANASE —151 f Veop ToK (LT C
e — .1 asig —153 Rx_Clk TMS [-35E 10O R50 OR_Jmpr N
Uia] 10118 gy 10-128 22| RXER DO = TD1 Rx
10-124 10-130 Tx_ER DI =
U19 AA19 55 | 1Cc9 =26
e ] 10119 10-133 221 Tx_Ck SD/TP
10-117 o1 26 TEN GND4 FA—t oy H /.4/2
10-123 TXDO TPFIN
u21 Y20 58 | 23 TPFIP R54
10-116 10-127 |48 29| o1 LXTO71ALC TPFIP 53 4 100R
Vi 10115 @ 10-134 o0 102 VCCA2 |22 1 7
vig ] 10121 Q  10-136 TxD3 VCCAT
3 161 | 0 1
10126 ¥ 4 s GND9 TPFON 22 Rxe
vis L 0129 UL 2 cou TPFOP 12 ;
w0132 % 0114 szw EEAAA 831crs _ GND3 b
w2012 & lo-120 HA2L P AN MDint X, - o e RBIAS [ = T
0431 YW 0125 AR x o 22 .0 oRrifs 5 %
W18 10.135 O or2l56-n8G66648 2 1
Block 12 I/Os RN11 4x22R Eoﬁ‘mxxzoooZooomo I 1 Z.
— - MDintn CXICFFO>SZZO0I<I<II< e % g,
g
_M{VIN EERNREEE s b16
ERst R49 2 /,J/(upr Txe
2 L.
% g
R103 I r D7
w S / z 7 i $¥%% con?
Q8
12
3vs 3 ciss | c % %/ % D8 | DS 34
—
Ised
c166 | Cles - - //v SMAJS.0CA Bevrritl Ethernet Connector
—_— R59 OR SMAJ5.0CA - B
SMAJ5.0CA
R4’ R48 SMAJ5.0CA
OR_Jmpr /W
g
Jumper R45...48
_— 5 u %
keep signals short! will set slew rate.
S g <~ 72 77
place jumper
close to crystal. 3v3
XTAL1
ECIKExt 1 ||]| 2
25MHz
ci75 G176 o Tooon Shaded area shows
— — devices not used for
18p  18p < GND KIP/DCS
Slewrate Table
R45 | Ra6 [R47 |R48
3,0ns X X
3.4ns X X A
39ns [ X X
4.4ns X X Company : KIP Uni-Heidelberg / Lindenstruth Editor : Dirk Gottschalk
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shield signals AAin1 .. 4 with GND traces

Shaded area shows
devices not used for
KIP/DCS

/

Please connect these analog ground to one point
near voltage reference ! Do only connect to GND
plane here with multiple vias!

< AAin4
< AAIn3 To ROB " 8 C206
" (o] connector page XTAL2 €207
< AAin2 5 ) "
AAin1 . 33p
< Place jumper R10 nearto  33p 4 LH- T
keep all analog signals as short as possible crystal. Keep trace short. — : 7 7
. . . R10 32kH
z c189 |cio2 |C193 |ci9s
ADMCLK >
RN40 C194 |C196 |[C208 | C209 OR_Jmpr Keep this 10n 100n | 470n | 10uF
— — — — 1c13 signals short!
RN39 4x10K ANss  axiox| 100 100 [1om - Tdon - _ _ _
Aeo{ e X L AIN7 XTALin (28 i&
! 8 3 4 2 1 AIN8  XTALout [F2Z
2 7 6 3 3| Avob BVDD |28 GND_ADC
3 6 7 2 4 25 RN33  4x47R
I - s T = AGNDf DGND 5= 5 "
= Refinin DIN 52 A 5 < ADin
4x10k -] Refintp DOUT |55 5 5 ; ADout
CON11 RN36  4x10k 2| AIN1 RDY |5 I ; ARdyn
e 4 o AIN2 CS 55 <ACSn
12 6 3 1] AIN3 SCLK [
3 4 AIN4 RST
7 2 11 18
58 8 1 o] AINS P1 = . .
7 8 \ 15| AINCOM  AGND2 [—£ . : ASclk
9 10 14 Refln2p P2 15 7 5 ARstn
1112 c210 | c211 C212 | C213 Refln2n AING o , AP1
—| 1314 —— —— —— — Cc214 c215 AD7708BRU AP2
D
1516 1on 1on 10n 10n —_— RN34  4x47R
100n | 2uF2
RN41 RN37  4x10k
1 8 5 4
2 Z 6 3
3 6 7 2 .
—a4ANAE B L lcete |c217 |cets
Header_08x2x2mm ~— Keep this
4x10k —_— = — line Zhort'
10n 10n 10n ’
3v3
IC21 R94 10R C202 T
] ; ; 7 : : <3v3
Vout 3
5 | vin c197 C199 €200 C204 €201
GND —
——
AD1582ART 10n 100n 470n 10uF Ro3 100n 470n
. ; ) ) SYGND
t& G241 10R
GND_ADC
10n
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Shaded area shows
devices not used for

KIP/DCS
1v8 J N
EEEAE o
499999999 Ydadany I EEEREREEREEE
1v8 >>—| 3 (((((””%((((mcﬂ [E1E L& [ fa TPt h (O B B
< AN YN OOt NONNO O NN YT DONQDO =N 3V3
H1 PIIIPIYYYPTUALT NI T L R AUANUQNANYUYPN D QR QDD o]
C64 c17 c3 (3] VCCintd1 000000000 00000000000000000000000000
H15 VCCint02 Z2Z2222Z22Z22Z222222Z22ZZ2ZZ22Z222Z22Z22Z22Z22Z
— HE | oo 5000555000 0005555000005555005085880
10uF | 100n | 10n | 1n 11 vecinios VCCI02-01
1 voCinios VCCI02-02 cs | cs7 | cto8 c65
<ia] VCCintos VCCI02-03
c99 |ct9 |ci8 1o | VCCinto7 VCCI02-04 —
1o Vecintog VCCI02-05 n 10n 100n 10uF
t9 veainioe VCCI02-06
100n | 10n n 15 VeCint1o VCCI02-07
1o VCCint11 VCCI02-08 C39 |C40 | cCat
mig] VCCinti2 VCCI02-09
C23  |C22 |c21 Mo | VCCint13 VCCIO2-10
2| VCCinti4 VCCIO2-11 n 10n 100n
N1 VCCint1s VCCIO2-12
/ 100n | 10n n iz ] VCCint16 VCCIO2-13
o] VCCint17 VCCIO2-14 c42  |cas  |cin
/ 1o VCCint18 VCCIO2-15
J_cma J_czs J_024 B1o | VCCint19 VCCIO2-16
515 VCCint20 VCCIO2-17 n 10n 100n
o] VCCint21 VCCIO2-18
100n | 10n n i VCCini22 VCCIO2-19
Ho| VCCint23 VCCI02-20 C45 | C46 | Ca7
A4 VCCint24 Ki
(C1A veaioa oy [ n 1on | 100n
3v3 AB20 1 \/cci012-01 Aa
c29 |c28 |c27 VCCIO12-02 VCCIOB-01 Ao
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T oon on 1n Metersradl W2
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! f:ui% VCEI013.02 EPXA1F484C3 N n fon | 100n
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10uF 100n 10n n VCC-CLK4 VvCeiog-02 ¥
4| VCCCLKS VCCI09-03 n 10n 100n
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Tig VCCIO10-01 (A%
C60 |C35 |C34 [C33 VCC-CKout2 VCCIO10-02 [ J_c54 J_css J_cw 15
VCCI010-03 [-£8f
VCCIO10-04 -l- T T
2uF2 100n 10n n T17 | GND-CKout2 VCCIO10-05 :;15 n 10n 100n
A1 VCCIO10-06
B19] GND Ghigs veoio11-01 [FABLS
FPGA Clock Supply mg GND-CLK41 VCCIO11-02 57 |css | cse ce7
Da | GND-CLK42 VCCIO11-03 —
GND-CLK51
. D5 { GND-CLK52 n 10n 100n 10uF
Keep this traces as short as: E5 | GND-CLK61
] 4 O RO O N TN OR OO - AN NON DI = AN T VGOSN DO =
possible short! Q GND-CLKE2 R RXXFYITITITITITYRRRWWOVOOWOOOOOQOOO QNN
\\ [=]afajajalaYalajalafalajaYaYalajajajajajalafaajalafajajajaYajalalaYala]
— ZZZZZ2ZZ2Z2ZZ2ZZZZZZZ2ZZZZZZZZZZZZZZZZZZZZZ2Z
- [SlelorcterolotoofofotetofelotototorofofeotofooforcloRofototofolootc)
(=S ez pvfes e R N O S S e 02 5 IS o B e e g 2 P oy v B v
3599194 Y pa B B alalal™ o N9g33
3v3
PLL Supply >> GND
R120 10R
VCC PLLF AV
C76 100n
C74 c73  |c72  |cn C70 —"7
—
470 2uF2 | 100 10 1
] Tu T ] . T" . -
_GND PLLF |
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Routing Hints for the DCS Board

Place 10nF and 100nF capacitors as close as possible
to the devices. Place power vias as close as possible to
the related decoupling capacitors not to the related
device. This may not allways work with BGAs but should
work with all non BGA packages. See picture.

fv(l)a;
T,

wrong "

device

okay

*via to supply or GND planes

Grounding scheme for PLL, TTCrx and 120MHz LVDS driver

PLL 3V3
Vreg
QOsc
40MHz
MUX1 PLL LVDS
driver .
PLL_GND L
IN
J
R124 PLL_GND
= |
Board_GND
Optical Link
TTCrx Receiver NF
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Editor : Dirk Gottschalk

[Title
DCS Board Routing Hints
Size Document Number Rev
Ad 12 1.19
Date: 12 of 12

2

Wednesday 2003.12|.17 13:30 [Sheet




Overview for the DCS board Revised: Monday, September 01, 2003

01

Revision: 1.16

Company : KIP Uni-Heidelberg / Lindenstruth

Bill Of Materials

Item

Quantity

September 01,2003  11:28:20 Page1

Reference Part

NO O WN =

—_ ek () b ek ek -k

CON1 Header_03x2

CON2 Header_05x2

CON3 DIMM144_pinrow

CON4 Header_05x2x2mm
CON5,CON7,CON9 Header_07x2x2mm
CON6 Header_30x2

CON11 Header_08x2x2mm

10

23

61

BR1,BR2 OR_Bridge
CF1,C1,CF2,CF3,CF4,CF5, 1n
CF6,C9,C12,C21,C26,C27,
C33,C39,C45,C51,C57,C70,
C89,C95,C224,C225,C230

C2,C3,C6,C10,C13,C22,C31, 10n
C34,C40,C46,C52,C58,C71,
C80,C90,C100,C101,C109,
C110,C119,C120,C121,C124,
C129,C133,C138,C139,C148,
C149,C150,C152,C154,C158,
C161,C164,C167,C171,C172,
C178,C186,C189,C190,C194,
C196,C197,C208,C209,C210,
C211,C212,C213,C216,C217,
C218,C227,C241,C250,C251,

11

12

13

14

15

16

17

18

19

20

65

10

17

14

C257,C260,C263

C4,Cc7,C15,C16,C17,C20,
C23,C29,C35,C41,C47,C53,
C59,C61,C72,C76,C77,C82,
C86,C88,C92,C96,C98,C103,
C105,C112,C117,C118,C122,
C130,C131,C134,C137,C140,
C151,C153,C155,C156,C157,
C160,C162,C166,C168,C180,
C181,C182,C184,C185,C188,
C192,C199,C201,C214,C221,
C223,C226,C248,C249,C252,
C253,C255,C256,C258,C262,
C264

C18,C24,C30,C36,C42,C48,
C54

C19,C25,C28,C37,C43,C49,
C55

C60,C73,C215,C220,C259,
C265

C63,C64,C65,C67,C79,C81,
C127,C142,C195,C204

C68,C84,C106,C107,C108,
C113,C115,C125,C126,C128,
C132,C136,C143,C144,C145,
C146,C247
C74,C78,C83,C93,C97,C102,
C114,C123,C179,C193,C200,
C202,C222,C261

C170,C169 270p
C173,C174 1n/2kV

C175,C176 18p

100n

3n3

33n

2uF2

10uF

470n

22uF



21 1 C177 not used

22 3 C219,C236,C237 220n

23 7 C206,C207,C232,C233,C244,
C245,C246

25 4 D7,D08,09,D10 SMAJ5.0CA

26 2 D15,D16 BAR43A

27 1 F1 RUE250/2,5A / 0,04R

28 1 IC1 EPXA1-484

29 1 IC2 AM29LV640D-TSSOP48

30 1 IC3 MD2811-Dxx-V3

31 1 IC4 AM26LV31C_SO16

32 1 IC5 MT48LC16M16_TSOP54

33 1 IC6 AM26LV32C_SO16

34 1 IC7 TTCrx

35 1 IC8 TPS3306-18DGK

36 1 IC9 LXT971ALC

37 3 IC10,IC17,IC18 SN75LVDS391PW

38 1 IC11 MIC39151-1.8BU

39 1 IC12 MIC29301-3.3BU

40 1 IC13  AD7708BRU

41 1 IC14 LC4064ZC-75T48

42 1 IC15 REG711EA-5

43 1 IC16 NC7SZ86P5X

44 2 1C19,IC20 SN75LVDT390PW

45 1 IC21 AD1582ART

46 1 IC22 AD8351ARM

47 1 IC23 LC4032ZC-75T48

48 1 IC24 QPLL

49 1 IC25 SN65LVCP22PW

50 1 IC26 LP3985IM5-2.5

51 7 LED1,LED2,LED6,LED7,LEDS,
LED9,LED10

52 3 LED3,LED4,LED5 red 0603

53 5 0C1,0C2,0C3,0C4,0C5LTV357T

54 1 OR1 HFBR-2316T

55 1 OSC1 1QXO-71

33p

green_0603

56

Q1 BC849C

57

58

59

60

61

62

63

64

65

66

67

68

12

15

38

20

RN1,RN4,RN29,RN35,RN36, 4x10k
RN37,RN39,RN40,RN41,RN42,

RN45,RN46

RNS5,RN6,RN9,RN10,RN11 4x22R
RN8,RN20,RN21,RN32,RN38 4x330R

RN2,RN3,RN7,RN12,RN13,RN14,4x47R
RN15,RN16,RN17,RN19,RN28,
RN30,RN31,RN33,RN34

RN18,RN22,RN23,RN24,RN25, 4x0R_Jmpr
RN26,RN27,RN43,RN44

R1,R2,R3,R6,R10,R19,R20, OR_Jmpr
R23,R27,R29,R30,R34,R35,
R44,R45,R46,R47,R48,R50,
R51,R52,R53,R57,R58,R60,
R66,R68,R74,R76,R78,R79,
R88,R89,R95,R111,R113,

R133,R137

R5,R7,R8,R14,R36,R37,R38, 10k
R39,R55,R67,R69,R70,R71,
R72,R75,R77,R82,R96,R102,

R112

R9,R93,R94,R119,R120, 10R
R146

R11,R12,R13,R31,R32,R106 4R7
R15,R18,R24,R56,R103 3k3
R16,R17 not populated

R21,R25,R26,R54,R59,R81, 100R



R83,R97,R147

69 1 R22 SBridge

70 10 R28,R33,R61,R65,R73,R84, 150R
R85,R101,R121,R125

71 2 R41,R40

72 12 R42,R43,R64,R80,R86,R124, 51R
R140,R141,R144,R145,R148,
R149

73 1 R49 22k1_1%

74 6 R62,R63,R98,R118,R142, 2k2
R143

75 4 R91,R117,R126,R132  4k7

76 1 R104 330R

77 2 R138,R139 25R

78 1 TR1  Halo TG110-S050N2

79 1 XTAL1 25MHz

80 1 XTAL2 32kHz

81 1 XTAL3 CC1F-T1A 22MHz

82 1 XTAL4 ??MHz

8R06





