LED_[6..0] [ mmm—

vee vee
R12 R13
100 100
D4 bottom one is hardwired for "+3.3V power good"
top_anode —all the rest are user programmable.
LED 6 21 100, cath
bot cath
Tumex_SSF-LXH2103GGD/4
vee vee
R14 R15
100 100
D5
top_anode
bm,zmme)
LED 5
top_cath
LD 4 bot cath
Tomex_SSF-LXH2103GGD/4
vee vee
R16 RI7
100 100
6
top_anode|
bm,anoae)
LED 3
2 top_cath
1202 4 bot cath
Tomex_SSF-LXH2103GGD/4
vee vee
R18 R19
100 100
D7
top_anode
LED 1
top_cath
Lo 4 bot cath
Tomex_SSF-LXH2103GGD/4
J9C
JsC
cas (G28 c
c24 [ & c25 £28
c23 (& coa (-C2¢
c22 522 c23 &
= Gfe
cla c20
c19 c20
S frcie o [cia
1 Cia
ci7 ci8
cie [F£18 c17 St
S [reis e cis
c1a 1
Ci4 cis
ci3 &1 C1q [C14
1 c1a
c12 c13
ci1 [FEit C12 St
cio S0 c11 Sl
Ccoa cin
c09 cio
Cos |coe. Coo [ coa
o Coa
co7 cos
Cop [-C08 Co7 S0
o [cos Coo |08
Ccoa ca
Coa cos
co3 |- Cos [-C04
co coa
coz [-502 co3 S
Cot coz [-502
co1
AMP_1-352272-1
AMP_1-352272-1

< |RAW_LVDS0_[9..0]

< JRAW_LVDS1_[9.0]
JBA 88 8D J8E
A2 825 D25 E:
e [Ca2a RAW LVDSO 7 528 [eoa RAW_LVDS0 6 2% oas RAW _LVDS0 5 20 [eaa RAW _LVDS0 4
24 Caza RAW LVDS0 8 b2 [z RAW LVDS0 9 D24 [oaa RAW LVDS0 1 E s RAW LVDS0 0
2 B: D: RAW LVDS0 3 E: RAW LVDS0 2
A22 822 D22 £22
A21 B21 D21 E£21
A21 821 D21 £21
A20 A2 820 [-B20 D20 020 £20 [HE20
220 [Cate RAW LVDS1 7 520 [t RAW LVDS1 6 D20 'pig RAW LVDS1 5 20 Fro RAW LVDS1 4
Ao Cata RAW LVDS1 8 o Fae RAW LVDS1 9 018 Foia RAW LVDST 1 B = RAW LVDS1 0
1z B1 D1 RAW LVDS1 3 18 (e RAW LVDS1 2
A7 B17 D17 E17
AlG B16 D1g E16
A6 816 D16 E16
At5 [-A1 B15 218 D15 [F218 E1s [-EL
N RAW LVDS2 7 B RAW LVDS2 6 D1 pia RAW LVDS2 5 S = RAW LVDS2 4
A4 Cata RAW LVDS2 8 o Fat RAW LVDS2 9 014 Foia RAW LVDS2 1 e RAW LVDS2 0
12 B1 D1 RAW LVDS2 3 1% (et RAW LVDS2 2
A12 B12 D12 E12
All Bi1 D11 E11
A1 B11 D11 E11
o a1 a1 810 B1o |10 £10 £
oo [Face RAW LVDS4 7 519 [eoe RAW LVDS4 6 D0 nos RAW LVDS4 5 S = RAW LVDS4 4
A [aca RAW LVDS4 8 B0° Faos RAW LVDS4 9 508 [noa RAW LVDS4 1 o Meas RAW LVDS4 0
07 B0 D0 RAW LVDS4 3 £0; RAW LVDS4 2
A7 807 D07 £07
AQH 506 Dos £06
A6 806 D06 £06
AQ5 AL 805 (208 Dos 205 €05 £
e [Caga RAW_LVDS3 7 50° [eos RAW _LVDS3 6 o ooa RAW LVDS3 5 0 s RAW _LVDS3 4
A% Caga RAW LVDS3 8 B0 Fans RAW LVDS3 9 504 Cooa RAW LVDS3 1 e = RAW LVDS3 0
02 BO: n0: RAW LVDS3 3 £0; RAW LVDS3 2
A%2 Pat 802 "ot D002 I"po1 02 "ot
A0t 801 D01 £01
AMP_1-352272-1 AMP_1-352272-1 AMP_1-352272-1 AMP_1-352272-1
< JRAW_LVDS2_[9.0]
< JRAW_LVDS4_[9.0]
< |RAW_LVDS3_[9.0]
< JRAW_LVDS5_[9.0]
< JRAW_LVDS7_[9.0]
J9A 498 J9D J9E
5 B D25 £25
szs Az s Lyoss 7 sas 228 s s 6 oas | 028 s Lvoss 5 e 2 s Lvoss ¢
24 Caza RAW LVDS5 8 b2t [ea RAW LVDS5 9 D2t o RAW LVDS5 1 2t Ceaa RAW LVDS5 0
B22 D: RAW LVDS5 3 E. RAW LVDS5 2
A22 822 D22 £22
1 21 D21 E21
A21 B21 D21 £21
A2 [-A20 820 [-B20 N D20 22 E20 [-£20
420 Cata RAW LVDS? 7 520 [ata RAW LVDST7 6 520 g RAW LVDS? 5 E20 [t RAW LVDST? 4
N RAW LVDS7 8 HH RAW LVDS7 9 ot ot RAW LVDS7 1 BHa RAW LVDS7 0
1 B1 D1 RAW LVDS7 3 1 RAW LVDS7 2
A7 B17 D17 E17
16 16 D16 E16
A16 B16 D16 E16
Ats [-AL8 N 815 (-B1 . D15 (D18 . E1s [E18 .
M Fa RAW LVDS6 7 51 ot RAW LVDS6 6 b1 [ow RAW LVDS6 5 Ere e RAW LVDS6 4
e Casa RAW LVDS6 8 B Caia RAW LVDS6 9 ot ot RAW LVDS6 1 e Cena RAW LVDS6 0
1 B12 D1 RAW LVDS6 3 Et RAW LVDS6 2
A12 B12 D12 E12
11 Bi1 D11 E11
A1 B11 D11 E1t
Ato [FAL0 B10 210 N D10 210 E10 [-E10
og [a0s RAW LVDSE 7 509 [08 RAW LVDS8 6 559 [Fooe RAW LVDS8 5 £09 [E0n RAW LVDSG 4
00 Caca RAW LVDSB 8 509 [eoa RAW LVDSB 9 Doe Moo RAW LVDSB 1 £00 [eaa RAW LVDSB 0
Q BO D0; RAW _LVDSB 3 E0; RAW LVDS8 2
A07 807 D07 £07
06 BOG D0A E06
A06 806 D06 £06
AQs [0S B05 (B Dos 203 E05 [-E08
0% Fao RAW LVDSO 7 o0; [eos RAW LVDS9 6 553 [Foos RAW LVDS9 5 £0% s RAW LVDSO 4
04 Caoa RAW LVDS9 8 504 Ceoa RAW LVDS9 0 Doe Moo RAW LVDS9 1 £0e [eaa RAW LVDS9 0
Q B02 D0: RAW LVDS9 3 E0; RAW LVDS9 2
Aoz [-402 802 |-B02 Doz (002 €02 [-EQ2
A0t 801 D01 £01
AMP_1-352272-1 AMP_1-352272-1 AMP_1-352272-1 AMP_1-352272-1

< JRAW_LVDS6_[9..0]

< JRAW_LVDS8_[9.0]

<___|RAW_LVDS9_[9.0]

Fermi National Accelerator Laboratory
PPD/E&TT / DZERO upgrade

|de by
'esIgNBY: Jamieson Olsen <jamieson@fnal.gov>

[drawn by:
Jamieson Olsen <jamieson@fnal gov>

(drawing number 3531 40-ED-330247

name of board

DIGITAL FRONT END MOTHERBOARD

size

page name revision

FRONT PANEL

ate

Thursday, April 20, 2000 Theet 1 of 1




LVDS0_Q[27..0]
LVDSO0_CLK

LVDS1_Q[27.0]
LVDST_CLK

LVDS2_Q[27.0]
LVDS2_CLK

vee
vee vee
us3 74L.CX16244MTD
8 8 8 8 74LCX16244MTD
S58% U3
et B it 9888 3888
N_Lvos2 o | |1 o N__Lvbs2 @22 o6 11 === === !
\_LVDS2 Q 30 12 012 19 \. LVDS2 Q23 27 10 N\ LVDS0 Q11 26 N\ LVDS0 Q22 26 s 015
\_LVDS2 "1 o011 1 N\ LVDS2 Q24 29 VDS1_Q22 26 15 N\ LVDS0 Q10 N\ LVDS0 Q23 2, 1a o14
\_LVDS2 3 110 010 16 Y LVDS2 Q25 3 Q23 14 A\ LVDS0 Q N\ LVDS0 Q24 9 13 013 0.
\_LVDS2 Q: 5 9 09 14 \. LVDS2 Q26 32 Q24 29 |‘13 N\ LVDSO0 Qi N\ LVDS0 Q25 3 12 012 19
LVDS2. 36 1 LVDS2 Q27 Q25 3 LVDSO LVDS0 Q26 1
18 o8 12 o1
\_LVDS2 Q 3 7 o7 1 \. LVDS2 Q21 35 Q28 32 "1 N\ LVDS0 Qf N\ LVDS0 Q27 a3 1o 010 16
\_LVDS2 8 16 06 11 \. LVDS2 Q20 36 Q27 33 110 \. LVDS0 Q21 35 09 14
N_LVDS2 Q 40 9 Y LVDS2 O Q21 35 Q N\ LVDS0 Q20 36 13 0
a1 Ple TINKZ STATT N__Lbs2 0 8 Q20 i Q N__Lvbso 7 e 9
LVDS2 CLK 4 3 03 LINK2 CLK N\ LVDS2 Q 40 9 3 7 \Y LVDSO 06 11 8
5 L2 CLK LVDS2 Q 41 LK 8 38 Q 9 7
2 02 16 05
LVDS2 Q0 L2 0 LVDS2 Q 43 0 Q17 40 Cl LVDSO 8
R a1 o1 H—— s 15 o4
2 LINK2 STATO Y LVDS2 O 44 41 Q A\ LVDSO 6
0 o0 N—owos2a 46 oy a3} N__Lvbso B s
1, OE1 N\ LVDS2 Q 4 LVDS2 Q2 INK2 STAT2 44 2 A LVDSO o
f S— = 6|2 N\__LVDSO o
) S—> S Q a7 ||
OE3
— 24, & 48
OE4 a8 OE1
¢ OE1 OE2
— 24, & 48
22229292 255 OE2 OE3
[CRCRCRCRURTRORT) 1 2 OE3 OE4
* OE4
Jdddddd coooooog
BEE: EE 222222929
88858550 20000000 I
Jd ool ddJddd
BEEEE BEEREEEL
p
LVDS2 Q2
L0_[27..0]
LO_CLK
L1_[27.0]
L1ZGLK
L2_[27..0]
<: L2 CLK
LINK2 STAT1
bt LINK2_STAT[2..0]
LINK2 STAT2 i
< LINK2_CLK
LVDS3_Q[27..0]
LVDS3_CLK
LVDS4_Q[27..0] ;
LVDS4_CLK
vce
vee vee
RESTRICTION!!! ot
cee
ua1 74LCX16244MTD
8888
L - S$88% FrR]
Backend logic is clocked by the clock originating at LVDS o £L8¢
receiver number 2. Additonally, LVDS link number 2 o S4 Q15 6 o1s
3 N__LvDsa at6 27
MUST carry status bits such as SYNC_GAP, 8:; 2 N—rvbsaair £ gl;
L1_ACCEPT, TEST_MODE, FIRST_XING, etc. on BITS o1 [HZ Y 22 glg o012 K
= I < ) i NV 3
0Oand 1. (This is in addition to the FRAMING bit, which is O Fa S4°020 33 o
PR Y 35
present on ALL LVDS LINKS in bit position 27.) F, = 82; - 7
\ LVDS4 Q26 3z
N—Lvossazs T
S4_Q24 40
[\__LVDS4 Q23 L3123
\__LVDS4 022 43
44
46
4
— 1
) S—r
—— 25¢
) S—y
coooooog
222222299
56555666
8339
ddJdddl Jddd
BEEEREEE REEE
L3T_[27.0]
L3T_CLK
L4T_[27.0]
L4T_CLK
LVDS5_Q[27..0] ;
LVDS5_CLK
LVDS6_Q[27..0]
LVDS6_CLK
vee
vCce vce
74LCX16244MTD
u4s 74LCX16244MTD 74LCX16244MTD
8888
=== 8888 8888
o o N £888 £88¢
LK LVDS6 Q15 LVDS5 Q0 3. 0 5
o1 55 N—w e — 1 i o X o 3
o e LVDS6 Q17 i S o 7
Q o11 1 \. LVDS6 Q18 3 P< LVDS5 2 012 19 o012 8
Q 010 16 A\ LVDS6 Q19 32 \ LVDS5 11 o011 1 o1 9
09 14 N\ LVDS6_Q20 33 N\ LVDS5 10 010 16 010 0
08 1 A\ LVDS6 Q21 35 N\ LVDS5 o 09 14 1
%8 N"_Lvose a7 a6 N LVDS5 Q 8 os 12
5 o [t N e — N—nbeo [ o
9 11
S N o m—" Nt £ &
6 12 8
Nl N\__LVDS6 Q22 43 N LVDS5 Q P s
44 \. LVDS5 Q
% 46 N LVDS5 O 2 e
4 N LVDS5 @ i
0 00
— 1
OE1
) S—r
OE2
—— 25¢
OE3
82202200 -
3%%3%%33 coooooog coooooog __
566666606 56666666 Fermi National Accelerator Laboratory
J8339 A o T4 PPD / E&TT / DZERO upgrade
EEEEEEE REEEE
[design by:

LST_[27.0]
LST_CLK

L6T_[27.0]

L6T_CLK

Jamieson Olsen <jamieson@inal gov>

[drawn by:
Jamieson Olsen <jamieson@fnal gov>

(drawing number 3531 40-ED-330247

name of board

DIGITAL FRONT END MOTHERBOARD

size |page name revision

TOP BUFFERS

ate: Thursday, April 20, 2000 Theet 1 of 1
€




LVDS7_Q[27..0]
LVDS7_CLK
LVDSB_Q[27..0]
LVDSB_CLK
LVDS9_Q[27..0]
LVDS9_CLK
vee
vee vee
vee vee
vee
us 74LCX16244MTD
G000 us 74LCX16244MTD us 74LCX16244MTD
8888 ue 74LCX16244MTD ur 74LCX16244MTD
=== OO0 OO0 us 74LCX16244MTD
oot o o 5322 5322 9888 8888
2 114 ot4 » ; 8888 SS88 S888
N_Lvoso q 0 N Lvoso a2z o6 3 N__Lvoss o116 11 8833
N_Lvosoa a0 |12 o2 Mha N—wsoazs o7 (12 o N__Lvbss ato e o 10 >=>>> \__Lvos7 ai1 26| s o5 -2 7 11 [\ LvosT oz 61 . ors 7
LVDS9 1 LVDS9 Q24 0 V0S8 Q 7 0 LvDS8 Q22 3 LVDS7 Q10 2 2 710 LVDS7 023 7
i ot 113 o013 113 o013 115 ot5 114 o 14 ot4
N—Lvoso ] |10 o0 s N"Cvosoazs 5 |13 o3 Fre N—Lvoss o a0 |13 o Fre N_voss a2 — 57 1S o N—vosr o o |14 o 22 7 N_vosraze 5114 o4 IFn 7
K—voso a 5 10 710 N__Lvosoaze 3,112 o N_Lvoss o 2 QI N__Lvbseaze a1 |14 ot [0 N__LvosT o 0113 S e 7 NA—"T RS 7
N—Lvoso 360 B N_vosoaor | 1} o0 s N__Lvoss Eu B o0 s N—e—— o3 Fre N__Lvosr a2 | |12 o2 T N—_vosr oz 31|12 ok 2
N_Lvoso o az | A it N__Lvbsoazr a5 ! s [Faa 1 N_Lvoss o a5 09 [F1a N__Lvbseaze 31|12 e N_LvosT o Eu S [s 7 N—Lvosrazr a1} R 7
= e = e ==l an S Bl e = = ===l era—
40 ) I 1 Q E; 0 14 0 36 13 0 1a
LVDSO CLK 41 2 Ple K N__ovoso @ i i N__rvoss @ " o N_—_Lvose o206 |19 S 0 N—Lwos7a a7 |18 % 7 N—covos7a Al %G 7
i L —— =2 o g N EE . e o g : N S Nty qH—x
41 8 41 P 11 40 40 a
rrafid 92 e N_—Lvbso o |l e VOS8 Q0 a3 |14 % Is 0 N__Lwss o a0 2 Sl 7 5 98 [a Tz sTATT N_Lvos7a 4] e 7
4 > N—vosoo 44 44 5 N—voss o 41 8 LVDS7 CLK 41 6 17 CLK N—vosro 43 6 7
0 0 N__Lvoso o rral 2 rraf 2 N__ovoss @ 4| fh Sile H O3 sk ik N__wvos7a 4| B s 7
| — e 42110 o0 LyDS7 02 47110 o0 N—-n 44 o2 i L 01 P—iel \—bron sy, o1 L
p ) N__Lvoss o 46 2 LINK7 STATO) N\__Lvbs7 0 ; 7
OE2 Has yea i o1 10 00 10 00
) S—> — | S N\
OE3 OE1 10 00
OE4 OFE2 OE1 OE1
+——25q o3 2 —iq oet +—289 o2 +—28q oe2
29929599 OE4 OE2 OE3 OE3
555566600 CabO6000 +——25q oEs  — RS +——24d o4
+——24q o4
22222222
BEEREEEE 00000000 cocoooon 229922992 22292292
20000000 5555566606 565556606
BEEREEEE 565655566
dddd4d JdJdddl
TJd3d4d REEREEEE REEEEEER
BEENEEEE
L7_[27.0]
L7-GLK
18 [27.0]
L8_CLK
19_[27.0)
L9 GLK
LINK?_STAT2
LINK7 STAT1
[T LINK7_STATO
LVDS3_CLK
LVDS4_Q[27..0] < JLINK7_STAT[2.0)
LvDS4_CLK é
vee < JLINK7_CLK
vee vee vee
uo 74LCX16244MTD
uto 74LCX16244MTD ut1 74LCX16244MTD Utz 74LCX16244MTD
TR FrR]
3888 3888
1 S888 S888
10 3 N LvDS3 Q11 26 2 N LvDS3 Q22 2 3 38
0. P\wggg Q10 27 115 o9 3 s o15
LT 0 g 20
! 1o N LS 20113 fo4Eg r—
16 1 N 1VDS3 3 17
i 2 Rt =
14 T N LV0S3 0 35| |4 28 s
1 1 N T 36 13
2 1 5 N /oS0 a7 | jg Erm—
) 11 8 N 1VDS3 a8 11
P K ) 7 N LVDS3 Q a0 Pl
6 4B 0 8 5 1 L] LVDS3 CLK 4] lS e 3
5 _ LVDS3Q0 43|
s VOS5 Q0 ra S ls
12 o2 H—x e 12 o2 :
i : =l B T sE—o
10 00 [2—x 10 00
) S ST
OE1 oet
+—289 o2 +—289 o2
) EE— | E—>
OE3 OE3
+—24q oea +—24q oea
coooooog coooooog
22222299 222222299
56555666 56555666
ddJddd JdJddl JdJddl
BEEREEEE BEEREEEE BEEREEEE
L38_[27.0)
L3B_CLK
L4B_[27.0]
L4B_CLK
LVDS5_Q[27..0]
LVDS5_CLK
LVDS6_Q[27..0]
LVDSE_CLK
vee
vee vee vee
uts 74LCX16244MTD
uta 74LCX16244MTD uts 74LCX16244MTD ute 74LCX16244MTD
8888
gcgg 0000 0000 0000
8888 3888 3888
I\__LvDs6 Q11 6 |, o15 |23 LB 11 ===>= ===> ===>=
N"Lvose ato ne E3 Er— N Lvoss 022 2] o1s 68 N LVDS5 Q11 6 | s ons |23 L5B 11 N__Lossaz 261, ors |23 58 22
N—Lvose o |14 f3eq wrm— N 1VDS6 023 e e 68 N LVDS5 Q10 e e 56 10 N—Lubssazs 27118 e 5825 N\
LVDS6 Q a0 1968 LVDS6 024 20 q 65 VOS5 g 0 (589 LVDS5 Q24 0 5524 N
112 o12 113 o13 113 o013 113 o013
LVDS6 Q 17 Lee LVDS6 025 30 T} 68 LVDS5 Q 30 19 188 LVDS5 Q25 19 5525
i ot 112 o12 112 o2 112 o2
N—Lvose o ] |10 Y ra—r N Tvos6 026 32| |12 S 66 N N (V0S5 Q ]| e 56 7 N—Lvossaz 31| S 5526 N
LVDS6 Q 5 14 LeB LVDS6 Q27 16 68 N LVDS5 3 || EET 56 LVDS5 Qa7 " IR 58 27 N
19 o 110 o010 110 o010 110 o010
[VDS6 36 13 L6e [VDS6 021 35 14 68 21 (VbS5 3 14156 LVDS5 Q21 14 5621 N
18 08 19 09 19 09 19 09
K_Lvose o az | o Er— N LVOS6 020 36| 19 o8 [fa 68 20 N LVDS5 261 o T a— N__Lvbssazo 3619 S8 [z 5520
N__Lvose " O ETa— N LVDS6 Q19 H R 66 10 N VOS5 a7 |3 & 58 N_—wossato 5715 g 5519
N—Lvose a0 | foef ma— N VD6 G188 ] 17 o CERERN N (VDS s | |l Jf4 r— N_—vDssate——3a |7 oAt 5515 N
LVDS6 CLK 41| % 168 CLK N vDs6 Q1740 |1 X le CERTANEN N VOS5 a0 12 Pl 58 N_vwossair a0 |19 Sl 5517 N
LVDS6 Q0 a3 4 % 1680 N LVDS6. 4] %I 68 (VOS5 LK 4|l e 58 CLK N—Lvoss rrm] S ls 56 16N
5 % s N LVDS6 0 all ol 68 V0S5 Q0 4]} s 58 0 N_Lvoss 4]} Sls 5515\
6] |2 = N LVDS6 0 a| s 68 14 4|3 g e N__Lvoss o 4|3 & 5614 N
ria i = N (VDS6 0 ag] 2 I 68 13 N rraky e N—osso ag | 2 e CEREIN
\ LVDS6 0 ra s % 65 N ral Sz N__LVDS5 Al & 5512 N
| SE— N
OE1
) S—r — 1 ) S ST
OE2 OE1 OE1 OE1
OE3 OE2 OE2 OE2
OE4 OE3 OE3 OE3
+——24q o4 +——249 oe4 +—249 oe4
coocooogg
55656555 EEEEEEEH EEEEEEEH EEEEEEEH
506060060 50606060 50606060 Fermi National Accelerator Laboratory
<9978339 PPD/E&TT/ DZERO upgrade
ddJd4d JdJddl JdJd <ol
BEEREEEE BEEREEEE BEEREEEE
[designby: . ieson Olsen <jamieson@fal.gov>
[drawn b
¥ Jamieson Olsen <jamieson@fnal gov>
(drawing number 3531 40-ED-330247
158_[27.0] name of board
§L5E70LK DIGITAL FRONT END MOTHERBOARD
L6B_[27.0) size [page name revision
e E” D BOTTOM BUFFERS
ot Thursday. Apr 20, 2000 Bhest 1T o — 1
= T 5 T < T 5 T 3




FOR THESE JUST USE 0805 .1 uF CAPS,

NPO, X7R, ETC.

vee

c122
0.1uF

T

c12:
0.1u

T

vee

vee

vee

0.1uF 0.1uF 0.1uF 0.1u

0.1u

vee

0.1u

vee

vee

vee

0.1uF 0.1uF 0.1u

DEVICES HERE. FOOTPRINT IS STANDARD

USE PANASONIC ECS-TOJY106R SMT
3216 STYLE. (DIGIKEY)

vee

vee

vee

220uF
c12
220uF

vee

vee

c82

vee

220uF
[
220uF
c81

USE PANASONIC VOGA221P SMALL CAN SMT
vee

DEVICES HERE (DIGIKEY)

vee

vee

cr8

vee

crr

vee
cr4 c75 c76
vee vee vee

vee
vee

co8 c99 €100 c101 c102 c103 c104 c105 c106 clo7 c108 c109 c110 ci11 c112 c113 c114 c115 c116 c117 ci1g c119 [SSF

0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1u

c73

I3
s
s

c147

c.|A
gl
> e

c14

I3
s

c145

Q
B

c144

I3
s
s

c143

c.|A
ol
>y

ci4

B

c141

Q
B

c140

I3
s
s

c139

Q
B

c138

Q
B

c137

I3
s
s

c136

Q
s
B

c135

I3
s
s

c134

Q
B

c133

Q
B

c132

I3
s
s

c131

I3
s
s

c130

Q
B

c129

Q
B

c128

I3
s
s

c127

Q
B

c126

I3
s
s

ci2s

Q
B

c124

0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1ul

Q
B

c123

revision

3823-140-ED-330247

Jamieson Olsen <jamieson@inal gov>
Theet

Jamieson Olsen <jamieson@fnal gov>

Fermi National Accelerator Laboratory
BYPASS CAPS

PPD/E&TT / DZERO upgrade
[drawing number

[design by:
[drawn by:

DIGITAL FRONT END MOTHERBOARD

Thursday, April 20, 2000

page name
€

size
D
ate

name of board

vee
c222
0.1uF

vee
c221
0.1uF

vee vee vee vee
Gl
i[

0.4uF 0.1uF 0.1uF 0.1u

vee

0.1u
0.1u

vee

vee

vee

0.4uF 0.1uF 0.1u

0.1u

vee

vee

vee

vee

0.1uF

vee vee vee vee vee vee vee vee vee

vee

c198 c199 €200 c201 c202 ©203 c204 c205 c206 c207 c208 c209 c210 c211 c212 c213 c214 c215 c216 c217 c218 c219 c2

0.1uF 0.4uF 0.1uF 0.1uF 0.1uF 0.1uF 0.4uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1u




88888888

1 swsosose & > st oo
LvDS i
CHANNEL 4
LINK o
RECV 8

88888888

Lvbs
CHANNEL
LINK
RECV

worlm—— Suessax

worlma e

88888888

s ]

Lvbs
CHANNEL
LINK
RECV

Fomi Natonal Accoloator Laboratory.
PO ERTT/BZERO upirade

DIGITAL FRONT END MOTHERBOARD




TOP_MUON_[27..0] [ e

BOT_MUON_[27..0] [ w——

TOP_L1L2_[27..0] [

BOT_L1L2_[27..0] [ e

JIE J2F
E1 M1 E1
F1MT1 F1
B2 F2 T2 [FMIZX E21 F2
Fa .
F3 F3
E4 gy E4 | gy
E5 | fe E5 | fe
E6 £6.
£ Fo EiFe
£ /7 £ F7
F8 F8
£ | fo £a | fo
E10 | 1o E101 £1o
EU g EL Fqq
E12 1 F12 E121 F12
E13 ¢35 E131 pq3
Eld 1 pqy Eld gy
E15 | p1g E18 1 Fi5
E16 1 46 E181 Fip
ElT ] Fa7 El{ F17
E18 1 ¢4g E181 Fig
E19 1 49 E19 {19
F20 20
£201 F20 £201 F20
21 F21 21 F21
F22 F22
£231 F23 231 F23
24 E24
£281F2e 24 F2e
F25 F25
FARTING_17_21_110_2102 FARDING_17_22_125_2102

HE
1,
TOP_MUON 21 E2| £}
TOP MUON 18 £3 | F
TOP MUON 13 E4
B s
TOP MUON & £6 | £
TOP_MUON 3 E;
£7
£8
€8
Eo | o
P_ISO TRK Ei0 | |
IS0 TRK® 11 £19
EN
Et
TOP Lil2 21 E16 | E1°
TOP Lil2 18 E17 | 15
TOP L1213 E£18
E18
10 £15
TOP L1126 £20 | £30
TOP L1123 E21
211 £21
€22
cLock o] £23
cLock > E24 1 £24
€25
FARTING_17_21_110_2102
p2E
VME SYSCLK 1]
VME WRITE* 2| £}
—
VME AM4 E4
E4
el
VME A2 £6
£6
£l g7
£8
€8
£o | o
BASE ADDR3 £ £y
e _pracks [>—/ME DTACK Et e
E12
STAT_DAT[ > STAT DAT EL3 Er3
E14
El8 1 g5
BOT MUON 21 E16 | £10
BOT MUON 18 E17 | 19
BOT MUON 13 E£18
E18
10 £1°
BOT MUON 6 20| £39
BOT MUON 3 £21 | £27
BOT Lil2 2 E;
£22
£231 653
BOT LiL2 19 E24 | £27
BOT L1L2 16 E25 | op
FARDING_17_22_125_2102
J4E
E1
BOT Lil2 11 B
BOT L1120 £3 | F
BOT L1126 E4
E4
£ g5
£ | Eo
B1SO TRK E7 | 5
150 TRK" £8
€8
Eo | o
. E101 €10
ResET > RESET" E11] £

F10
F

ML yrq
M2 2

1

HARTING_17_23_055_2102

HARTING_17_23_055_2102

BOT_ISO_TRK[__>

BOT_ISO_CLUST[_>

vee vee
41D e
TOP MUON 26 1o, c1l e,
TOP_MUON 22 D; TOP_MUON 23 I
na] D2 TOP MUON 19 ca|S?
TOP MUON 14 pa | D% TOP _MUON 15 ca] S
TOP MUON 11 s | D4 cs | St
TOP MUON 7 D6 | 52 TOP MUON 8 ca |3
D7 TOP _MUON 4 c7
& 07 TOP_MUON 0 ca| Sl
P ISO CLUST na | B8 ca S8
PISO_CLUST" D107 53y 1150 CLUST cio] &)
010 TISO CLUST a1 &9
0P L112 26 D1 c1
ToP LiL2 22 pis | 012 TOP L112 23 cis| 812
D17 | 015 TOP LiL2 19 ciz | &18
TOP Lil2 14 D8 TOP L1l2 15 cia
TOP LiL2 11 pia | D18 cia | S18
TOP L1127 20 519 TP L1128 ca0 | 318
D20 c20
21| D29 ToP Lil2 4 co1 | 329
VME DATAD D22 | 2] TOP L1120 c22 | &2
VME DATAT D23 | D22 c23 | 622
24 | D22 VME DATA4 coa | 322
D25 | D28 VIE DATAS s | 022
FARTING_17_21_110_2102 FARTING_17_21_110_2102
420 520
VME DATA? D1 c1
VME LWORD" 2| B! VME DSO* c2 &}
b2 VME_AMO | 3] <2
VME AM3 VME AMZ ca |
VME A7 Cs
VME A5 VME A13 ca |32
VME ATl cr |8
VME A9 VNE A2 ca| ST
VME A8 Do |58 ca |38
BASE ADDRZ D0 BASE ADDR1 cio
i1 D19 BASE ADDRE c11] S19
D11 i1
D121 p1p €121 c1p
STAT clK Dia STAT RST c1a
D13 c13
Y7H B cia| 13
BOT MUON 26 D1 1
BOT MUON 22 nig | D12 BOT MUON 23 cia] S18
piz | 918 BOT_MUON 19 ciz | S18
BOT MUON 14 nia ] D17 BOT_MUON 15 cia] S17
BOT MUON 11 pia 01° e
BOT MUON 7 20 B39 BOT MUON 8 G20 | 30
D21 | 520 BOT MUON 4 ca1] &2
BOT LiL2 27 D: BOT MUON 0 c:
BOT Lil2 24 n23 | 02 23| S22
BOT L1L2 20 24 | 028 BOT LiL2 21 coa | $2
D25 | D24 BOT L1L2 17 cos | 2%
D25 c25
FARDING_17_22_125_2102 FARDING 17_22_125_2102
J14D Jtac
D1 c1
BOT LiL2 12 o1 BOT Lil2 13 ot
goritziz D2 c2
D3| D3 cal 3l
BOT L1127 D4 ca
s B¢ BOT L1123 cs] G4
D5 c5
D6 | pe ca e
7| 5% cr] &8
Da N SO CLUST ca
B 1SO CLUST Do | B8 N1SO CLUST* ca S8
B1SO_CLUST" 1o 59, cin] &5,
D101 g 10 ¢1o
D11 ci1
HARTING_17_23_055_2102 HARTING_17_23_055_2102

< INEXT_ISO_TRK

vee
u2
vee
4 14 B SO TRK
1DE 1y -
M3 BISOTRK™
15 10 v B IS0 TRK’
NEXT 1S0 TRK
— 1®R
100
N ISO TRK" 1 10 B SO CLUST
2DE 2y -
11 BISO CLUST™
928 P 150 CLUST
NEXT IS0 CLUST
N 1SO CLUST A 2R
RS
100 GND
N SO CLUST*
SNeSLVDS51D

< INEXT_ISO_CLUST

JA
L
A a1
TOP MUON 27 a1, TOP MUON 25 2| h)
TOP_MUON 24 B2 | B TOP_MUON 20 A3 |32
B3| o2 TOP MUON 17 rvm by
TOP MUON 16 B4 | b7 s
TOP MUON 12 85| o TOP_MUON 10 26| 2
TOP MUON © B6 | oo TOP MUON & yva bl
B7 | o5 TOP_MUON 2 v e
TOP MUON 1 B8 AQ
88 A9
B9 o M0 Atp
1150 TRK 810 | B% reem b
T IS0 TRK- A1
B11
M5 At5
TOP Lil2 27 815 | o, TOP L2 25 ats | A1
TOP Lil2 24 816 | o1 TOP LiL2 20 a1z | 718
B17 | 515 ToP LiL2 17 18 | A1l
TOP Lil2 16 818 | p17 rE N
TOP Lil2 12 810 510 TOP LiL2 10 pe
TOP L1129 820 | 270 ToP Lil25 221 729
ToP Lil22 22
TOP L1121 X oo = a23 | 22
823 | o2 VME DATA2 rors s
VME DATA3 520 | 535 prend
825
FARTING_17_21_110_2102
FARTING_17_21_110_2102
128 527
VME_DATA6 B, AL,
VME _SYSRST* 82 | B VME DS1* I
T B3| 52 VME AVE ren et
VME AS® B4 o3 VME_AM1 Vel e
VME A15 B5 | po A5 A5
VME A6 Ty VME A14 AG
6 VME Ad N
B g7 A7
VME A0 B8 | Bl YME A3 ag | 50
VME A1 89 | oo A9 a9
BASE ADDRO B0 59 YME A0 a10] 250
A1 BASE ADDRA Al1
B11 A1t
e geR: e e o reeaiag
VME_BERR* > 13 513 VME_IACK* > AL3ar3
BOT MUON 27 815 | Bl a1a | A8
BOT MUON 24 B16 | gig BOT MUON 25 IXTH e
817|515 BOT MUON 20 1z ] A1
BOT MUON 16 818 | pi7 BOT MUON 17 T
BOT MUON 12 10 510 ate | 718
BOT MUON © 820 30 BOT_MUON 10 a20 | 770
821 | o0 BOT MUON & 221 720
BOT MUON 1 822 | 52} BOT MUON 2 a2
BOT L1l2 25 823 | P22 23| 722
BOT 112 22 824 | og BOT L1l2 23 24| 23
B25 | 528 BOT L1L2 18 n25 | p2¢
FARDING_17_22_125_2102 FARDING_17_22_125_2102
Jag J1an
a1, At
BOT Lil2 14 B2 | 5 BOT L1L2 15 2| A1
BOT L1L2 10 B3| 5 reu e
B4 57 BOT L1128 ~
BOT L1124 85| 5 BOT L1265 roa by
BOT L1122 86 | oo ag | 12
BOT L1120 B BOT L1L2 1 A
87 A7
B8 AR
88 A8
B9 o A1 A9
NISO TRK 810 | A% a10] 2%
NSO TRK 11| oo a11] 719
FARTING_17_23_055_2102 HARTING_17_23_055_2102
U1
veg (18
4 14 T 150 TRK
1DE 1y 1
TOP_ISO_TRK[ > 151 1p 1z T 150 TRK
P ISO TRK
<__JPREV_ISO_TRK
n 1®R /150
P 1SO TRK®
RZ 100
1 10 T 150 CLUST
2DE 2y X
TOP_ISO_CLUSTL_> 9% PN T IS0 CLUST
P_ISO_CLUST -H P, R < JPREV_ISO_CLUST
P_ISO CLUST* 28
RA 100
GND

SNB5LVDS51D

HORIZONTAL TERMINAL
BLOCK FOR BENCH
TESTING. POSITION NEAR
THE BACK OF THE BOARD,
POINTING TOWARDS THE

PANASONIC
METAL CAN CAP,
AVAILABLE FROM
DIGIKEY. 220uF

EDGE OF THE BOARD. NOTE CASE
ON-SHORE TECH MODEL OUTLINEIS ExT1
ED1865. REQUIRES A LARGER THAN e
SECOND PIECE, MODEL FOOTPRINT. extrs
EDI773.
OST_ED1773
J3  OST_ED1865
SPLIT PLANE OR
____COPPERPOUR __ __
|
! HERE. ‘
|
| 1
| vce |
|
|
|
|
| .
| |
I ot D1 !
| OMuF |
| VISHAY_5MBJS.0CA :
|
| |
= = R1 | = =
! 100
| |
o _________1 _
D2 backplane power
1 P indic‘;lor B
TRANSORB IS SMT,
SMT_LED

AVAILABLE FROM
DIGIKEY.

STAT_CLK
STAT_RST

VME_AW[5..0]
VME_AS®

VME_WRITE*
VME_LWORD*
VME_DS0*
VME_SYSRST*
VME_DS1*

VME_SYSCLK
VME_DATA[7..0]

BASE_ADDRJ5..0]

VME_A[15..0]

Fermi National Accelerator Laboratory
PPD/E&TT / DZERO upgrade

|de by
'esIgNBY: Jamieson Olsen <jamieson@fnal.gov>

[drawn by:
Jamieson Olsen <jamieson@fnal gov>

(drawing number 3531 40-ED-330247

name of board

DIGITAL FRONT END MOTHERBOARD

size |page name

revision
c

BACKPLANE CONNECTION

ate: Thursday, April 20, 2000 Theet 1 of 1
€




12 [27.0)

L2_CLK

L1_127.0]

L1_CLK

L0_[27.0]

L0_CLK

I |

TWEST"

J12

b fo b

[ L

R3[|

—

— LK

—

[— L

pin100

samtec_OPC-150-G-D-M-LC

DI _>

L6_[27.0] [ mm—

"SOUTH"

J10

fo ko

b

10

11

13

14

16

18

19

54

BB

B

9
a0

31

33

34

36

a8

9
40

L6_CLK >

41

43

L5_[27.0) [ mm—

44

46

48

49

43y

Re

B

2

60

61

62

64

B

66

68

69

a4}

NS

N

B

L5_CLK >

INTER_CARD[15.0]

TER CARD

TER_CARD

!

TER CARD

TER CARD

TER_CARD

TER _CARD

TER_CARD

!

TER CARD

TER CARD

TER CARD

TER CARD

TER _CARD

!

TER CARD

TER CARD

TER_CARD

FO DEPTH

FO DEPTH1

FO DEPTHZ

FIFO_DEPTHI2..0] O—K

L1_ACCEPT_A

L1_ACCEPT_B
EO

EOF B

TEST_MODE_A

TEST_MODE_B
SYNC_GAP A

SYNC_GAP_B

FIRST_XING_A

FIRST_XING_B

CLOCK B

CLOCK C

pin149
pin150

samtec_OPC-175-G-D-M-LC

JPa
HEADER 2

SHORT IF CARD IS
NOT PRESENT -

L4_[27.0)

L4_CLK

L3_[27.0)

L3_CLK

—

o—

"NORTH"

J11

RERB[

o—

—

a0

pin150

samtec_OPC-175-G-D-M-LC

<__]t0

WEST

NORTH

TOP VIEW, LOOKING DOWN
ON "COMPONENT" SIDE OF
MOTHER BOARD.

SOUTH

"EAST"
J13

EAST

TRK_FROM_PREV
CLUST_FROM_PREV

TRK_FROM_NEXT
CLUST_FROM_NEXT

RESET* -

pintoo 00

98

96

95

<___JMUON_[27..0]

tolo
8

a1

90

89

88

86

85

84

83

a1

80

BR

3
3
BREB

BR

89

68

66

65

64

62

&1

ISO_TRK
IS0_CLUST

60

BB

TRK_FROM PREV.

~<___|REG_ERROR

&
BREBZ

BR

49

48

46

45

44

43

[ L1L2_[27.0]

I

41

40

ag

a8

a6

35

34

33

a1

30

BiB

2
3
N
BREE

BR

19

18

16

15

14

TR CONFIG4..0]

13

NFIGT

ONFIGZ

11

ONFIG3

10

NFIGA

STATUS[3.0]

ATUSO

b fo

ATUS1

TATUSZ

b

TATUS3

Lk

samtec_OPC-150-G-D-M-LC

Fermi National Accelerator Laboratory
PPD/E&TT / DZERO upgrade

|de by
'esIgNBY: Jamieson Olsen <jamieson@fnal.gov>

[drawn by:
Jamieson Olsen <jamieson@fnal gov>

(drawing number 3531 40-ED-330247

name of board

DIGITAL FRONT END MOTHERBOARD

size |page name revision

TOP DAUGHTERBOARD CONNECTION

ate: Thursday, April 20, 2000 Theet 1 of 1
€




RESET*[_>
CLK_CONFIG >

CLOCK IS 53 MHz GENERATED FROM THE
LVDS RECEIVER. CLK_CONFIG IS A FREE

VME SLAVE IS TYPE A16 D08(O) THAT
RESPONDS TO BYTE(1) AND BYTE(3) READ AND
WRITE CYCLES ONLY. ADDRESS MODIFIERS=

RUNNING CLOCK USED FOR SERIAL vee
CONFIGURATION. (THIS WAY. THE FPGAS 0x29 AND 0x2D. NO DMA. NO INTERRUPTS. NO.
CAN BE DOWNLOADED EVEN IF THE LVDS
CABLES ARE NOT CONNECTED.) cLock [
sYNC_eap > var R8O
TEST_MODE[ > o < LMC555CM 100
FIRST_XING[ > § &
L1_ACCEPT[ >
AC DSCHG
p - out
étgl;d];lyerl ég:; R81 LMCS555 generates slow
CLOCK PINS *—5 Aoy THRESH 470k (~15Hz) clock for driving
vee one shots that drive the front
R82 R83 panel LEDs.
50 50 TRG
u4g 74LCX245M
Q o
g 2 1
= c229 c230 © c231
VME DATA( 18] g a0 Vi 100pF 100pF O 1uF
VME DATA 1 ]
VIE DATAZ 16 B Ml Y, vee vee
i il ] —
Vi ATA: 14 8 RV
VME DATA! 13 ot s VI
L 121 52 Aol =
VME_DATA: 114 87 A7 2 v
ME D701 q N
VME_DATA[7..0] udg il b
. 000000 [Eyur 7 user programmable front
TR H L 3988388 3855 < JLED_6.0] panel leds. (active low)
5E pie DRIVE VME" z==>>> £888
2
5 - T p
When RECV_VME is low the slave is listening to J— » io/6TS3 2 ggm:g‘: TOP_CONFIG[4..0] FPGA SERIAL CONFIGURATION BUSSES:
the VME bus. When RECV_VME is high the slave Hg"GSR‘ ‘/O/GT‘% 4 OP_CONFIGZ
is talking to the bus master. When DRIVE_VME* a0 1S ot CONFic3 BIT 0= CCLK
is high both A and B ports are HIGH Z> 5 138 1o vorGTSz £ 5P FFO BEPTID 0P FIFO_DEPTHE.O) BIT 1 =DIN
g I I »_FIFO_ -
5 17|19 10 a ToPTIFO bEPTHL N BIT 2 = PROG (ACTIVE LOW)
) 15810 10 s FrROR BIT 3 = DONE (ACTIVE HIGH)
vee 134 19 oG TEMP DATA BIT 4 = INIT (ACTIVE LOW, BIDIRECTIONAL OPEN DRAIN)
D1 EECH 19 10 [Aa__TEMP CLK
o 1321 10 10 H4—x
x13L 10 H5—X
Tandio o 8% FIFO DEPTH SERIAL BUS:
Us0 74LCX16244MTD joxrru 4 e el
EPEPIOn joxrrl 0 OP STATO TOP STAT(3.0) BIT 0= CLOCK
8888 10 o |24 ]  STAT[3.0]
gesge 1250 I OF STATT BIT 1 =DATA
*1241 0 110 _
VME A14 6 ADDR14 3 OP STAT3 BIT 2 =RESET
VME_A[15.0] > VME & 115 o015 ADDRT DRIVE vMEr X2 1o 1o 153 Vi GAp
VNE ATS o | 114 o n ADDR15 RECV VME™ 119 19 o EST MODE
VME_AM4 0 ST Aia VI 118 | 10 26 IRST_XING
VIVE AMS 2|12 o127 AVG Vi 11710 <+ o L1 ACCEPT.
W 0 ] g ; e i
VME AS* — VME AS® a5 ] g 09 Fa AS* VME D3 Fer i <t ool [ CLK_CONFIG
N x ﬁm 3615 08 :3 : L‘] g :: 10 - 21 EELgciLK FORCE_RESET IS ACTIVE LOW AND MUST
WWE_AMS.0] VME AM5 ru i or A v 1119 (e} 10/6OLK2 g freE RUN BE ASSERTED FOR ABOUT 2 SECONDS TO
VME-WRIE: VME WRITE® 012 e WRIE v Fern 18 [Fas gc‘@a RESET THE ENTIRE BOARD. THIS OUTPUT
VME_LWORD* YHE Lol k] o4 & o IT o (2 FORCE_RESET SHOULD BE OPEN DRAIN. (THE PULLUP IS
VHEoveRsT VME SYSRST” a3 %Ls YSRST <) LOCATED NEAR THE PUSHBUTTON)
_SYSR 1 46 3 -
bt 1" o1 .
VME_SYSCLK b SYSCK 47110 00 LK L ST 1071 0 N uoiGeLks (-3 SOk
Dao- 106110 1 o = AT BOT_STAT[3.0]
—= R LWORD® 104 | 19 =l 10 [a1 OT_STATZ
1 26 OF2 WRITE® 1037 1S > 16 [Pz ATS voo
+——249 oea o 102 1o %) 1o 44 Lo BOT_FIFO_DEPTHI2..0]
I I a st
AN 100 46 T FIFO DEPTHZ %
vee 855580555 = a1 X 10 [aa
g e o e gaucs sor_conricie.o )
FEEEEEEE e 20110 0 10 -2 NFiGZ SDA
ADDRTS o » o NFIGS scL
ADDRY a0 O 1o 5 " Conrics os |4
%o — a1 o P 1o s TAT RST < ]STAT_DAT o
o 330 //: ; 15 3 gn 1o o -5 gg RCEG ERROR slow monitoring information transmitted over 814 a1 4
245 N ADDR1Z 86 Ug ”g 50 ASE_ADDRO this serial bus to the hardware contained in the A0 GND
ADDRL T 1o e ASE ADDRT POWER INTERRUPTOR CARD located
ADDR3 52110 uo o ASE ADDRS between the backplane and the VME processor LM7SCIM3
ADDR10 8110 10 |86 ASE_ADDR4 located in slot 1 of the subrack.
s LD 2110 o [ BASE ADDRS
© 470 ADDR1 a9 0 70 DTACK"
vee ADDRE o oz TACK™
ADDRO o 5}
10
! " = 151 110
= e ]
95288XL L Us2 74LCX16244MTD o L83
9909 67
3838 1 TCK g
888 0 ™S
g 6 23 o
115 o1s
e o014 22—
£ VME A 0] |13 o Fre ADDRO coocooooogogo
244 g VME A 1 ADDRS. 2822222522552
g VME A N o0 s ADDR1 OBOBOEOOE00L0
8 VME_A a5 14 ADDRY El
2 VME A: 6] 1o = ADDR2 3 EEEREEERE]
= SHE——
g VME A1T a0 )8 % [a ADDR11
g = VME A yra ] % s ADDRS
VME_A12 s e s ADDR12 vee
VME A aa |l 03 ADDR5 -l
18 VME_A13 462 % ADDR13 R86 10k
ME_A 4 1o 00 ARDRS <00
L | SR
) S— 5 RE7 10k
) ST Pee=
) S—
cocogooo R8BS 10k
22222222
566656666
74LCX3M 9
PEEREERE | Us3
o
s
BERR- —+ ] 00 < JVME_BERR*
DTACK" 4 6 .
A1 o1 <___JVME_DTACK
| S
P progammingoes TS %
o 134 2 02 pit < JVME_IACK*
T2
101 a3 03 pi—
BASE_ADDR(5.0] > 2 B3
the base address is set by 6 pins in the backplane, which are
pulled up to +3.3V or tied to GND (THROUGH RESISTORS, S
NOT A DIRECT CONNECTION TO +3.3V OR GROUND!) ©

STAT_CLK

STAT_RSTI|

SLOW MONITORING BUS INPUTS.

TOP_REG_ERROR ;
BOT_REG_ERROR!

THESE INPUTS ARE ASSERTED IF THE
DAUGHTERCARD LINEAR REGULATORS FAIL.

PPD/E&TT / DZERO upgrade

Fermi National Accelerator Laboratory

[design by:

Jamieson Olsen <jamieson@fnal.gov>

[drawn by:

Jamieson Olsen <jamieson@fnal.gov>

[drawing number

3823-140-ED-330247

name of board

DIGITAL FRONT END MOTHERBOARD

size |page name

BACKPLANE BUS SLAVE INTERFACE

revision
c

Theet 1 of 1

ate: Thursday, April 20, 2000
€




NORTH
TOP VIEW, LOOKING DOWN g
= " "
2 ON "COMPONENT" SIDE OF @
o
E MOTHER BOARD.
"SOUTH" "NORTH"
w
55
1 1
int
Pin2 12 SOUTH
pin3
41 ping. L
pin5
81 bin6 ;
H pin7 -
21 ping o
21 ping L
104 pinto o
16.27.0] [ 1 Gt I
12 pin12
pin13
141 pinta
pint5
16
pint6
114 pin17 TRK_FROM_PREV
181 pints CLUST_FROM_PREV
pint9
21 pin20 TRK_FROM_NEXT
" w pin21 CLUST_FROM_NEXT| ;—
WEST pin22
] pin23 RESET* I
pin24
5% 51 pin2s
pin26
pin27
; pin28
Pl 30| P2
pin pin WEAST"
pin2 3 pin31 EAS
pin3 pin3z a7
L9.127.0] [ e 4] fing 32 P
54 pins 241 pinga
o pin6 351 pings 100
16 ok R - pin7 pin36 pint00 |40
X > £ pins 3] pin37 pingg |22
e kL Ep
pin pin pin
11 Lok [ K 40 6
- pml; N 42 pmig "'"3? 95 e |MUON_[27..0]
12 pin pin pings |28 Ll
1] pin13 60 Xya| ez pinod -2
14 pin1s 43 pina3 ping3 -2 ,
pint5 pind4 ping2
[T | E— T —
pin16 pinds pind1
o rakivd oned
pin pin pin
'g pin19 :g pin48 pings :5 o
01 pin2o 91 pindg ping7 [ o
pin21 501 pinso pings |28
pin22 1] pinst pings B3
e prse poet -
5 pin2s B4 Dinsa 21 pins3 ping2 (82 o
2 e A o
£ pin2s 21 pins7 6| pins6 pin7s -2 o
7 il i e i
A pin31 01 pin60 21 pins pin76 [0 5
324 Jingo L5_[27.0] [y 811 pinGt 80 5in60 pin75 L3
22 pin33 92 pine2 L4.27.0] [ 81| pin1 pin74 L4 o
L8_[27.0] > 5] Pin34 64 | PIN63 63 | Pin62 pin73
ix a8 prie s pres sl Prs o |2t u
L8_CLK > 7 pmg; 5 pmg_ﬁ, 7 pmgg pm;g )
pin pin pin pin
ET) 68 & 68 U
s ; i ree i ey prcs 2
PER s 2 o] firo : ce ] Pineg Pincs |56 o
424 singo 3 11 pin71 g 0 5in70 pin65 (63 0
431 pinda3 2 pin72 B 1 pin71 pino4 (-84 1SO_TRK
pind4 pin73 pin72 pin63 - 1SO_CLUST
45| Pt g | 7 7 3| e 3 e RESET'
a5 | Pio pin 4| 7S pinc2 761 CLUST FROM NEXT
a7 | e 78 [ 5 | e oot o TRK_FROM NEXT
bt 48 | P pn 6 | PN pin CLUST FROM_PREV.
T ;mg 7 s::% z::;g TRK_FROM _PREV.
20 pins0 284 pin79 2| pin78 < JREG_ERROR
511 pins1 £0-1 pingo 22 pin79
52 pins2 811 pingt 801 pingo
831 pins3 821 pins2 £1 ping1
s 241 pinsa B3 ping3 B2+ ping2
£ 51 pin5s 841 pinga B3 ping3
561 pinss 851 pings B4 pins4
52| pins7 H6-1 pings 851 pings
B pinse 871 pins7 86 pings
1 s oo = 21 hreo ] ee
& ot L5_CLK > a1 pnoo L4 ok e an] Prss
pin pin X > pin
31 pine3 ToIC_> f 2 pino2 o 21 ping1 —__]L1L2.[27.0]
41 pinca 50 21 ping3 =221 ping2 .
851 pines 21 pinga 23 pinga
B £6-1 pincs 251 pings 24 pinoa
B 521 pin67 281 pingg 51 pings
3 £81 pines I pine7 21 pinge
; Al e iy
1 100 )
pin71 pin100 ping9
pin72 13‘ pin101 }g? pin100
i b 103 pis 2] Sy
L7_[27.0] > a7 Pin75 105 Pin104 104 ] Pin103
70 onrs INTER_CARD[15.0] 106 P102 205 | 10!
7 CIK ) . TER CARD 10 106
RA  — 7 o | 7S TER CARD i L 107 | P00
7 80 | P70 TER_CARD 109| PIN1O% 108 P07
7 81| Pn% TER CARD 110 P08 100 | PITO%
. 82 | e, TER CARD 111 g 1507 P19
z 83| P63 LE2 ol 1121 Bittio L327.0] [ 11| By
7 s | Pn%3 TER CARD T3] P2 - 112 hivtly
7 85 | Pindt TER_CARD 14| S EEEN L
7 T TER CARD 115 | Pt 114 | POS
Z az | e TER CARD 116 | P18 FeT i
7 s | Pindl TER CARD 117 | P2 16| Pirtie
7 ag | P89 TER CARD 1] P17 11z bt
- ag | Pne9 TER CARD EETH 11| BTE
7 a1 pinse TERGARD 1a] oo i La] 1o
3 92| B0y TER CARS 121 B0 120| B00 CONFIG[4..0]
é 7 9 Sm% TER_CARD 1 gmzz 121 ;wmzw NFIGO
7 a4 1FQ_DEPTH: 123 1 ONFIGT
o] oot FIFO_DEPTH[2..0] e fa pnizd | pntzz Nrics
o] poe FIFODEPTH frra st iz NEGS
22| pino7 ToKA 1261 pin126 1281 pin12s i STATUS[3.0]
100 | P v 129 | PN 128 | PInt2? TATUS?
pin100 St 1291 pin129 1281 pin128 LA
L1_ACCEPT_A 130 pin130 1281 in129
L1_ACCEPT B 34 pin131 1301 pinta0
samtec_OPC-T50-GD-M-LC ESE-4 133 | Pte? £ )
TEST_MODE_A 1341 pintaa 188 pin1aa
TEST_MODE_B 1351 pin13s 1341 pin134
SYNC_GAP A 1361 pin136 12381 pintas
SYNC_GAP B 1821 pin137 1361 pin1as
FIRSTXING A 1381 pin138 131 pinta7
FIRST_XING_B pin139 pin138
oo 140 139
SHoSA 141 P14 Lok > Iy 120 | 130 samtec_OPC-150-G-D-M-LC
cLock ¢ 142 pinta s 41 pinat
1| PR ren e
145} D5 244 By
146 1 in1ap JP1 1451 Jin1as
47§ jin1a7 HEADER 2 146 | pin146
1481 pin14g - 1421 pinta7
149 | jin1ag SHORT IF CARD IS 148 | pin14g
150 pintso NOT PRESENT o 1821 pintao
pin150 o
Fermi National Accelerator Laboratory
samtec_OPC-175-G-D-M-LC e OPOAT5.GDMLC PPD / E&TT / DZERO upgrade
[design by
Jamieson Olsen <jamieson@fnal.gov>

<__]t00

[drawn by:
Jamieson Olsen <jamieson@fnal gov>

(drawing number 3531 40-ED-330247

name of board

DIGITAL FRONT END MOTHERBOARD

size |page name revision

BOTTOM DAUGHTERBOARD CONNECTION

ate: Thursday, April 20, 2000 Theet 1 of 1
€




vee
v § «S9 " " .
zero delay" low skew clock buffer.
R6 47k s SS853
2
PIGC2510A
Y0
Y1
1v2
1v3
e ] 1v4
1v5
1Y6 p
Y7
i i et TEST PROBE HOOKUP.
BOARD CLOCK 4 bk e Q2 :
HEADER 2
s G-} FBOUT
o
vee vee 2 2099
Tl NOTE:
t '
18
- . All of these output nets are HIGH
zZ z 335 PLL CLK FB
g5 88 .
s gg =< SPEED and MUST be routed without
LAST device in
- TMAGehan — "T JUNCTIONS" and BRANCHES.
o 21 Minimize STUB length and AC
i o | 1S mnimize ength an
=l e TERMINATE the end of the trace.
out /O/GCLK1
LINK2_CLK T 18 orgetke vee
LINK7_CLK ; IO/GCLK3
DIShBLE R7 Re 641 0/GSR 1o 83—
TL GND 10 Hi2—x
50 *—31 yoiGTS1 10 [Hit—x
1 ECS-3953C-500-8 * joreTs2 ieg ol 74LCX16244MTD
= Vo e
o 1o FALx
10 38—
FREE_RUN 1o 3 10 F32—x
CLK_SEL 410 © 110 015 FIRST_XING_
INK2_STA Vo g o X 014 FIRST_XING_0
LINK2_STATI2..0] NRoo1h 10 > 10 48— 013 SYNC GAP_1
INK2_STA] ’3 o e o12 SYNC_GAP_0
INK7 STA 10]'0 A\ 011 [ TEST_MODE _1
LINK7_STAT[2..0] 10 - 010 TEST_MODE_0
INK7_STA 1] 1S < o |4 EOF %0 :'
K7 STA 24110 N 10 HI— o8 F 0
I L1 ACCEPT i
>34 0 N~ 10 [48 o7 L1_ACCEPT_1
5 = & L
%18 O 43 o TMS_0
FREE RUN CLK_SEL OPERATION el M 1o [ FIRST XING o T
*—201 0 10 (40— 02 TCK 0
22 o [Fae UNBUFFERED RESET % RESET*
1 X board runs off of XTAL 2315 ey -y LAST TDO 00 F2——
0 0 board runs off of link 2 x—241 0 o (38
0 1 board runs off of link 7 = o It [T
FYm I CLK CONFIG
x—82 0
s o o o cooooooo
z2 2 2 2 22222222
5 & & & 56666666
3 g 3 3
vee
RO D 100
JTAG ISP CONNECTOR
vee
use with Xilinx Parallel Cable 111 o
or Altera ByteBlaster. Access to vee 03 Lights during hard RESET.
ALL CPLDs and FPGAs on the A 4
board. I ISP software cannot - 3 SV
vee detect JTAG chain, verify that ToK 1sp 74LCX16244MTD
daughterboard jumpers are set 2 3 TDO ISP 0000 o
correctly. Use right angle 5x2 %—d 6 5 — £eee
header and position it so that it *—qs8 7Tp—X TDI ISP A
v22 LTC1326CS protrudes through front panel 09 7] 1% o5 <o
R0 S a7k 3M_2510-5002U8 T_ZEL 113 o13 A& FIRST_XING._:
12 o12 H2 FIRST_XING 2
= i e S
TEST MODE ‘QU 03 14 TEST_MODE 3
- vees SRST pl—x ;&3 i8 v 08 TEST_MODE 2
R g A UNBUFFERED RESET i o0 it Eor s
vees RsT pb - s 05 L1_ACCEPT 3
B yeabd o4 L1_ACCEPT 2
1 FORCE RESET 8 FER ls ral] 03 s s
Press and hold for ~2 seconds to NS PR RST 46 E 83 TCK 3
generate a 200ms wide RESET 474 1o 0 TCK 2
pulse. a s
SNo |4 —=dce
] +—259 oe3
OMRON_B3F-3122 © 1 OE4
FORCE_RESET > o g%g%%g%g
THE VME SLAVE CPLD CAN 49998459
HOLD THIS LOW FOR A FEW
SECONDS AND EFFECTIVELY VCCINT?2 is the copper pour area underneath the Fermi National Accelerator Laboratory
GENERATE A RESET. two Virtex FPGAs located on the motherboard. PPD/E&TT / DZERO upgrade
This reset monitor does not check the VCCINT2 I I "
voltage generated on the daughtercards. (But the BUFFERED COPY OF THE 53MHz XTAL 4esIaNBY: jomieson Olsen <jamieson@inal.gov>
regulators themselves set a bit if an out of CLOCK. USE[_) TO RU_N THE FPG/_\ . ) [drawn by:
regulation condition exists.) DOWNLOADER CONTAINED IN THE VME Jamieson Olsen <jamieson@fnal.gov>
SLAVE CPLD. ALWAYS RUNS. Graving "% 3339 120 -2m330047
< JGLK_CONFIG name of board
- DIGITAL FRONT END MOTHERBOARD
Size |page name revision
TIMING and CONTROL SIGNAL FANOUT c
e Thursay_ Aprl 20,2000 Bheet 1 o 7
= T 5 T < T o T 3




DIGITAL FRONT END MOTHERBOARD TOP LEVEL

LER 16,0

LED_[6..0]

RAW_LVDSO0_[9..0]

RAW_LVDS1_[9.0]

RAW_LVDS2_[9.0]

RAW_LVDS3_[9.

RAW_LVDS4_[9..0] I

b Bk E
FEEE

RAW_LVDSS_[9..0]

ko
s

RAW_LVDS6_[9..0]

RAW_LVDS7_[9..0]

RAW_LVDS7_[9..0]

RAW_LVDS8_[9.

RAW_LVDSS_[9..0}

= =N =]
E B E

RAW_LVDS9_[9.

front_panel

RAW_LVDS9_[9..0]

LVDS0_Q[27..0]
LVDS0_CLK
LVDS1_Q[27.0]
LVDS1_CLK
LVDS2_Q[27.0]
' CLK
RAW_LVDS0_[9.0] LVDS3_Q[27.0]
_CLK

RAW_LVDS1_[9.0]
RAW_LVDS2_[9.0] LVDS4_Q[27.0]
| CLK

RAW_LVDS3_[9.0]
RAW_LVDS4_[9.0] LVDS5_Q[27.0)
LVDS5_CLK

RAW_LVDSS5_[9.0]
RAW_LVDS6_[9.0] LVDS6_Q[27.0]
LVDS6_CLK

Ivds_receivers

LVDS7_Q[27.0]
_CLK

LVDS8_Q[27.0]
_CLK

LVDS9_Q[27.0]
_CLK

LVDST CLK

L1L2_(27..0 M

1P L1l2 27,01

IOP MUON [27.0]

TOP_L1L2_[27.0]

MUON_[27..0]

TOP_MUON_[27..0]

LVD: gl
L\/DW K

LDSE Q27,01
LVDS8 CLK

s

bypass

JTAG

JTAG CONNECTOR IS CONTAINED IN THE
FANOUT BLOCK. THE DEVICE CHAIN IS AS
FOLLOWS:

1. VME CLPD XC95288XL-10TC144C
2. BOTTOM DAUGHTERCARD*

3. TOP DAUGHTERCARD*

4. TIMING CPLD XC9572XL-10VQ64C

* DAUGHTERCARDS CAN BE BYPASSED WITH
A JUMPER ON THE MOTHERBOARD. UP TO 8
JTAG DEVICES ARE SUPPORTED ON EACH OF
THE DAUGHTERCARDS.

CLUST_FROM_NEXT
TRK_FROM_PREV

CLUST_FROM_PREV

oI
ISOJ)LUST‘ [OP 150 CLUST ~ TS0 TR TOP_ISO_CLUST
1SO_TRK TOP_ISO_TRK
TRK_FROM_NEXT
CLUST_FROM_NEXT
10 27,01
L0_27..0] — L0_127.01 PREV SO TRK
[0_CLK Lo_CLK TRK_FROM_PREV BREV 1o CLUST PREV_ISO_TRK
CLUST_FROM_PREV PREV_ISO_CLUST
L1 [27.0] — L1.[27.0]
[1_CLK L1-CLK t d ht
(o] au er
LVDS0_Q[27.0] 20270 P 9
LVDS0_CLK L2 [27.0] — L2.[27.0]
2_ClK L2_CLK
LVDS1_Q[27..0]
LVDS1_CLK L3T_[27.0] — L3 [27.0]
L3T_CLK L3 CLK R Top STATIZ 01 N
STATUS[3..0] TOP_STATI3..0]
LVDS2_Q[27..0] [ o QNFIGI4 Q)
LVDS2_CLK dh.) L4T [27.0] — L4_[27.0] CONFIG[4..0] — TOP_CONFIGH..0]
L4T_CLK L4 CLK
B = ® 1P FIFQ DEPTHIZ.Q
= = FIFO_DEPTH[2.0] #® TOP_FIFO_DEPTH[2.0]
LVDS3_Q[27..0] - e
LVDS3_CLK 3 L5T_[27.0] — L5_[27.0] k) <0 <o <@ <@ REG_ERROR Lok REG ERROR TOP_REG_ERROR
e LST CLK L5_CLK 5 S Sl
| £ <00 hh %% 22 83
LVDS4_Q[27.0] o 16T 27,01 | <m ¥¥¥ <o 88 99 XX 33 o
LVDS4_CLK o L6T [27.0] T 16_[27.0] o« <@ L B85 <2 98 Jo L EEE
- L6T_CLK L6_CLK i 2o ¥x% 999 &5 X% 22 22 bE @ ]
S £ PP 000 Www IS5 2o gp EE 2 =
LVDS5_Q[27..0] 4 LeD_(6.0]
LVDS5_CLK &
g
L
LVDS6_Q[27..0] 2 SYNC_GAP
LVDS6_CLK TEST MODE
o|- = FIRST_XING
N == L1_ACCEPT
IR = £or
Sl SIS
oy PR T8 B8 = P TCK
TATR O o 2T 2 o O 9T 9 ok =] CLOCK 6 S k CLOCK VME_DATA[7..0] 4 —_— @ VME_DATA[7.0]
LINK2_STAT[2..0] ‘ﬁ einze LINK2_STAT[2..0] 22 3% 9§ 56 BE £% Q9 wuw 4 = CLK_CONFIG CLK_CONFIG ME AMIS 01 .
LINK2_CLK LINK2_CLK FF FF O Uo uw o0 5 é 86 w FREE RUN VME_AM[5..0] VME_AM[5..0]
5] 88 Jd 23 © FREE_RUN FREE_RUN ME A5 Q1
% 22 b6 i CLK SEL VME_A[15.0] VME_A(15.0] c
55 0o ZZ 88 CLK_SEL CLK_SEL VME SYSCLK c
e FORCE RESET VME_SYSCLK VME_SYSCLK °
FORCE_RESET FORCE_RESET VME AS* b
VME_AS* VME_AS* |
fanout VME_WRITE* YME WRITE VME_WRITE* [
N e N ao D0 100 GABLE oI VME_LWORD* VME_LWORD VME_LWORD* g
INCEADKIOKIIN . °
Eh %% 29 ug’ § I VME_DS0* — VME_DS0* ry
ww 00 %% .
LINK7_STAT[2..0] 88 dJdd L 23 vme_slave VME_DS1* e VME_DS1* %
LINK7_CLK S5 £ 22 o6 VME SYSRST*
55 00 fp W CLOCK_7 VME_SYSRST* VME_SYSRST* g
VME_IACK* YME_IACK VME_IACK*
29 a8 VME DTACK"
28 oo VME_DTACK* VME_DTACK*
INTER CARDIIS O] == 29 a i
2o ol VME_BERR* YME_BERR VME_BERR*
ot
e BASE_ADDR[5..0] — @l BASE_ADDR[5..0]
4 W
: 5 \ \ <, :@ &
& Qg wu Y
= £Z oo U TDO VME
> 2 |oXX =3 © DI DO
E e e
3 g, | 22 Lk
i e BE STAT DAT
100 BOT £ STAT_DAT STAT_DAT
00 = STAT CIK
STAT_CLK STAT_CLK
STAT_RST STAT RST STAT_RST
LINK7_STATI2..0]
LINK7_CLK
. o REG_ERROR Dy Heo ERRCH BOT_REG_ERROR
LVDS3_Q[27..0] L38_[27.0] — L3.[27.0] sdT dong
LVDS3_CLK L3B_CLK L3_CLK CONFIG[4..0] QL BOT_CONFIGI.0)
L4 [27.01 STATUS3.0] L SALUSL D 50T _STATIS.0)
LVDS4_Q[27..0] L4B_[27.0] — L4_[27.0] BbT
LVDS4_CLK L4B_CLK L4 CLK FIFO_DEPTHI2..0] HEQ DEPTHC.U ¢ 50T _FIFO_DEPTH(2.0]
LVDS5_Q[27..0] [ L5B_[27.0] —— L5 [27.0]
LVDS5_CLK 3 L5B_CLK L5 CLK
LVDS6_Q[27..0] a:=, L6B_[27.0] —_ L6_[27.0]
LVDS6_CLK L6B_CLK L6_CLK
.QI
L2270
LVDS7_Q[27..0] - L7_[27.0] L7_[27.0]
LVDS7_CLK _g 7_cik i L7_CLK BOT_DAUGHTER 1SO_TRK BOT 150, TRK BOT_ISO_TRK
60 1SO_CLUST B sG L U8l BOT_ISO_CLUST
WBZS’?W o “cézlf& L8 CLK tg’[czZKD] L1L2_[27..0] —_— BOT_L1L2_[27..0]
Lo [27.01 MUON_[27..0] —_— BOT_MUON_[27..0]
LVDS9_Q[27..0] L9_[27.0] — L9_[27.0]
LVDS9_CLK [9_CLK L9 CLK
- - - TRK_FROM_NEXT NEXT 1SO TRK NEXT_ISO_TRK
NEXT ISO_CLUST

CLOCK 7

NEXT_ISO_CLUST

CLOCK

RESET*

Fermi National Accelerator Laboratory
PPD/E&TT / DZERO upgrade

|de by
'esIgNBY: Jamieson Olsen <jamieson@fnal.gov>

[drawn by:
Jamieson Olsen <jamieson@fnal gov>

(drawing number 3531 40-ED-330247

name of board

DIGITAL FRONT END MOTHERBOARD

size |page name revision

TOP LEVEL

ate Tuesday, December 04, 2001 Theet 1 of 1
€




