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3 4
5Vanalog
5Vanalog B50
A T-Sect ion
EMI 0805-120% Filter/ TP38
€392 100nF 113 & L14 must not  Inpedence C453 AMP 648454-2
|| be parallel or Matching  100nF DIGI-KEY A139423-ND
I ue4 end to end 1 e}
0394 10anFs| | ADIZ3ER R4T R4TT L14 L13 fo
|| ey 1ol WUIS 210% 210% 5 3.9uHE20MNHz 3.9UHE20MHz =
11 7 Jumper 3 h 1 Deleven 1330-34K Deleven 1330-34K
L LYYV L YY)
ga N N 423 L 4 L 5> TOYOCOM_0SC
t— ] [ F———NCc1 ouTS 220F NPO* T~ 2 s c447 R496
= 4 5 — — I
= Junper GNDS TRIM|— If US4 (MAX6126/AD423BR) is c426 = T ADSOOSRT * 30pF NPO_L 100 17
= Loaded then do not Load R447 10pF NPOx i 0445
H including T teonF
n
R447 3.3V straysC20MHz L
€396 20%
oo cass L R484 R483 Rise 3.3V
100nF * K
L N n 4. 7K» 4.7K* »—’\/\/\J
20 MHz Toyocom Oscillator= gge‘ESth Bias adjustment
4
vee £
3 €404 R470 =
T NC 1 100nF* F 200 Amplitude adjustment
1 |l 0 R464
GND1 OUT 11 20+
5
GND2 — "N\ A———=> 5Vanalog 3.3V €400
8 408 100nF
GND3 100NF * umn }j
e DSIOLVOITATM —
- 3.3V pq3s —— R461 -
10K 17+ 100+ ) 1 3> CLK
R442 R468 » nCLK
10K 17% 4. 7K+
= c398 e =
MAXS013EUA =
C373 Y1 mmnni ’
100nF CORNING_2560 L
IH vdd 1 Square wave output
L 4 outT
' Bk 11/19/04
GND1  GND2
sbTs
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2 3 4
install wire jumpers pin 1-2 and pin 3-4 inplace of L12 > 90V_Neg > +5V_unf iltered 4
L << 30V_Pos b AI0E et 814 5Vanalog
w28 Panasonic e 524 To X 405058 TRaces | Moo 5y EML1812-120  ENI (812-120 9
11812-120 ELF-15NBB2A* Delevan SPO73-334 Deleven SMB2.5-1  yin+ Power -One % % TuF
IS 0 1 2 i 2 v ik o 50 Clog Lt EEU-FCIE4TOP1267-ND
Lt ANANS o i 3 EL L B éi 23] i 1%%%; T86nF T00nF T06nF
S 340 3 e tR20 wy == & Lo mon | 29 =0 o e | 1 L T n
DCINZ CMHZ5263B% Jimoer | &' MAGNETIC COPLING| S oL Tu 40-120V  com it
B29 < 1 P o128 3 °s °s Vin- L 0488 Lcm Lcm imos Jl
ENI 1812-120 SE 2 S 5 & Yin- B 1oon 100n 706n
- Vin 5y
L11 DEARBORN 825 Vin- %17%% 6.3V
P13 2 R134 Deleven SPO73-334 I polevan SHB2 51 EEL.FiEkmbRTozs7-ND
= Q6 DUAL FOOTPRINT OPTION
HEADER_4X2+ 28 anTooze {1 FOR SHIELDING T0L0AD P51 OR PS2
co T b2 <o @ D
cl 02 S S S| E
7 93 R Sy 5 o s R 14
3147 gpha o3 s | 3 c122 B52 " 1 |
x N S =Y CR11 ., 2.2uF 16V Tan EMI 0805-120 int Vint NG Voot
35| 823% | 3% -3.3V
R154 ] 3 |88 3 Vo2-
10K 7% 2 = 5 |1 & BAVIO3 477 474 INH 40-120V
S RI12 S S B Vol |- '
3 VF% = = Vin-  TRIM  Vol- ———> -5V_supply SV _unfiltered AD26AR
BAVIO2-T = 1] St out |2 5> Inon-5V
c121 ~— Ps1
2.20F 16V Tan cie 853 70 INX 7-05-05-8 _ 4l Assuming & 500 mH
RS 2.20F 16V Tan EMI 0805-120 Power-One 71 4160 (0ad on-5v" s agin
1 3 6.6Vanalog of 100 yields a
PROVIDE FOR SHIELD OVER DC-DC 5Vanalog 4V 2 S\gnsl to the ADC
BAV103-7 475 0476 CONVERTER ON TOP & BOTTOM LAYERS 054 -veg input
Trer T t6enr T +— 17
SR8, =
12
2.2uF 16V Ten | BAV103-7 ADB26AR
0104 ==
53 L8 L3 813 j5 SIN T o3> Tmon+5V
088 39y 1 N MAKITOZBECK Delevan $PD62-472 oum Deleven SPDS2-103  §/B2.5-1 . -IN
o A i 200 W
T NP1 X ] T 1 — T 5 1 3.3V 1] Elks Toad on +5V. @ foin
ce2 L o out 28 c76 ji 030N _esepaz c1o8 css 8| ye2 ot s
qu 0SCON_BSEP82M o | R I o IWGB"FI ImﬂnF SVanatog < w53 ot st 10 the
251 12 c70
= RSS = clog 100nF 12
30K 4TUF 6.3V Tan =
0.1 2.5V_IN comer T c80 ¥
+5V_unf iltered 2.5V 4
' i T INP3 T 33pF NPO T 3.3F NPO
+ = =
c62 C66
0SCON_6SEP82M e P nons3.3v
+5V_unf iLtered L7 L6 g7 Junper_Open Ckt Assuming a 500 i
R + vad . Delevan SPO62-472 Delevan SPDG2-103  EMI 1812-128 eS| toad on 43,31, o
— 94 RS1 LX2 2.5V L gain of 108 yields
= 1V si Lt
50 . USCUN—QSEPSZMI 316K . —Lcm st Lo L+ Lew |oess Evs"s“’fﬂ“ 3 The. ADE ot
100nF 0SCON_6SEP82M = DBI FB2 T80nF ™ | OSCON_6SEP82M IWW I‘UWI T 100nFTT 100nF ToonF
L R50 = = =
g 30K
R5T 4TuF- S 3V Tan
181 36K -
R4 comp2
5
100K 17 I33pF NPOI ok e > Inon+2.5
= 15 L3 B6
o Delevan SPS2-472 Delevan SPDS2-103 &MB2.5-1 . 7] bk fasnina o 200
Load or
Lx3 AL 5Vanal og [ I g:sm of mm gwelds
ouT? o1 c18 c25 + c19 36 o4t 32 a 408nV signal to
féone L IDSCDN ssepazy T 1000F 100 [T T soons T 1000F 1660F 3 the ANE input
R47 5V )
nPOR <& conp |30 30K ATuF - s 3v Tan '
II 57 Il ADE264R
33F NP0 JL.8nF o 48V unfiltered § (7 ou7 LS Inon+1.8V
NURESETS = 1 Fwem m—n »
At . Junper_Open Ckt e
ernate power 7 Assuni Vatt
down-reset opt ion. finl . G100 ekt
Distribute widely eround the PC board - SVanalog <——31 85 AR A
= to improve noise suppression SVanalog c24 = ADC input .
100nF Iz
The MAX1702 contains voltage monitor ing €92 c185 C212 c112 c407 Igv -
cireuitry, end staged start circuitry 0SCONZBSEPS2N  OSCON-GSEPS2M  OSCON.GSEPS2M  OSCON GSEPS2M  OSCON GSEPS2M =
Svanstog [, icss L imsg L ches L iow L L cas
T 17T 77T 1% T 7T TV 11/19/04
M
I
L . & B P
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1 2 3 4
L4
Delevan SPD62-103
YY)
Ju1g €29 j— C20
Open Ckt IuF 35V Tan ImnF
1 2 L L
“ 8\/ <}—D = ue =
TPS61045 c45 |
JJU%SQF an a8 10pF NPO R
AV
SVanalog ' 2 2lymn ool r“* BAV103-7 .
C42 L > CTRL  FB A 2-Pin Header*
100nF 6 1 ~ ~ R34 2
1| ow reopy =)oE 220K 17 “‘Hg
‘ = | = A e R3S
Single_LED_ENABLE ——— T N 1K 17 LED_HV DLy
: N 3URK45V ‘L cos I%SBF 250 1R85422K
SingleLED-BRIGHTNESS-CTL > Iu; 25V Tan L 470nF 250v :
R541 1 R136 147
WK 1k = 100K 17 RI37 logor NP
singleLED-HV >, Jumper i
Q5 I
WEW%E ZNmUZ’_D I R128 ¢ R129 ¢ R131 0 R147
R118 ' . K}_} 3 39 33 330 5
2 M 7z RIZS
s oSl (et = = = f——>> PMT_LED_PULSER
B26 c146 —— = UV LED|, s
B, 100nF
5Vanalog EMT 08057120 C143 ; %gm | 2-Pin Header+
100nF CR18 D Q4 o
BAS70-04 5 oN7002 0
2 QK}—} =
Q3 1
PLACE R121 CLOSE TO SOURCE (FPGA) MMBTHS s
[~ C145 —
R121
line 51 / 1500F NPO

. 7=50 ohm transmission
SingleLED-TRIGGER >

L

wgézwm/ 74LVC1G146Y
T ’ LVTTL Input
Trigger on RISING edge. 1 1 /1 9/04
Pulse width>20 ns.
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An address space of 16 registers 6
34
BASEMISO)) XC20384.T0144
CONF_DONE
DOM SERVICE MODE §0-nCs2 2
16752 A3 BAROMETER_ENA use
DSR_Local R184, 109 17 1-01e3 " ihd S0 MOST. EXCALIBUR_XA1G
A 3 se_ncssyy— RS SR 1.6780 »A12 n SR 10-Bank§
- ;w—w_‘ 176181 413 = EiLls ez weT cTa N
i E
P2t SC_MISO N gis 2 — 2-Pin Headere S22 UART DCD N
2 pin Hoader s : : : ; Bpe B D
- m SEX RIS tot| JART
T PLOTP 3 cid P - g‘[i‘DTQ_HZL UART RTS N
2 $C_SCLK cis — se.cL cise CEXDTR 28| (jART DTRN
=L [ Nt CR— 5 e s2 Junper T 10enFs =
- . Eﬂw E 3 He—=it B3FS-1062P (Omron)e = e
PO RS0 8 g Hee—Ha
2 5 = kieHE— {4 Soft _RESET
£802 15 K (121 RS 700 17 618 Locel 1
o \% z % % : FL:EEEUW R4S Arjmssm 1
= 0N - RIS Lacal ]
w9 PR = bre B sl T
20 1z 40 L ocal DeTocal 12 BN FE00T
ok 41 AXCTL SVansl. |
| 25 * o &> SVanalog ] E] S RYD_Local
EXCCTS 377 2 . SCncss @ Per Lantronix RIIN - RIOUT USR_Cocal
Aeekt TOT TR LoeaT < SC-nCs3 R36 cr2 ver RIN RO [T—CISTocat
RESETC: TSTATUS £e A AT 11 VN 1 i S 47K BAVIB3-Te 2> r8 docunentat ion c1ag —4{ R4 RaouT HE—
SC_nCS0; F2_CORST *J3 BASE_SCLK — opin Neaders foonF 2 RsIN  Rs0UT 12—
2 Pin Header E8-CLX. FLOCk2 ) BLSE-ONOFF 1 | Rioute (21—
SC_AGS4 T FIZDOGE 05 BASE _nCS1 ) } 2o
Place neer outside £8 E13 5 BASE_nCSO = R44 c138 || T| G- R2O0UTB
egde of board ERA7 Fia J12 > EX R <BASE-HOST N 5] 10K 17 rsamli &
£8AT Hes MH SERPUR - Wired as DTEUse 11 cable tolODEM n al
i tie i Hi————— &t B3FS-1002P (Onron)+ T cs3 B sy W o1
EEAD pt [98 _— _ RTSlocal = A70F-6.3V Tane = +
H2 Uy e URESET < UF-6.3V Tan 137 ci4a 23 HAX3241CHT
8 Add jumper to identify e s oz R BT AT " 16enF T 100nF_— Show
- o 1 oA — = = = )
6 Cid o
it am— g
card as TYPE B o iy bis 1 SacE_w_uisHaLE 084 ST AL P2
o — Single LED-EVIELE BRITTIC; TR+ 100nF % CRIT 3.3V
: 13 015 R205 10K 11 RSIS 130+ 2 Pin Header
B = Unterminated INT_EXT_PIVNY s Pib 011 3 N ELLO R 1
nl ;g g}g — 053 ¢ RSIS 130+ EX_RXD 3 1
3 A 2 e e 192 ot AV BRI1TIC-TRe
1 Eph SN 15 - N3 Unconf igured
e EH2 ERRRE b2y pn RS Ke i ooe
N 2 FLASH nWE — A
e FLASH nOE CEBDID: 151 BRITTIC-TR [T
NG FLASHnCS 1 RS1D 10K 17 sy
230 N4 FLASH nCSD
i A _LOA %
N H LE/}‘/;/—PGKV 2058
i o
R238 8 10K 17 3.3
8235 S 13 CEBALD:24] EXCALIBUR XATT
R24D A 3 C163 237 _Clag ExealTburTAGPort s
R175 Lo Pl 3 TonF TOBoF TOBE o
JR N S
! ITT e A R
i o o ci72 o EPCBYPASS  EPCINLINE jrzomnne — 123 bRoc-189
: e Gl e S g e
. 1100 2x2 SHOL| A
. ; 5 s S %0 22 SHo. i P i
8 G G i ore L e 1"
g 27 ADTS
s TOORF  706nF 10GnF  TonF X EPCAGT100 7 165
- EPXAIFET2L
€338
Ne 47pF NPO }:Hgiﬁ }7\4 k; ‘C&;SFAL L%dng For bypsssing the EPC2, jumper center
R119 & il nl Lo bridging eos tion, o1 1750 pin'2
K OneSPE To put_EPC2 into_circuit, junper pini
K 17 _S‘S‘B”E" 888888 3 to pin3, end pin2 to pin 4
B2 wseLo R322 N s S PORSEL 220202 B g
FHlem HeeLT 100 17 WP INIT_CONF |16 CONFTG
D51 feEG OneSPE-C L0 oy B4 —
asmius | FREp ne < Ones
33N pagy M8 REONETE w0 neTATHS e la
Rea1, open Ckt RAQ 804 nEONF IG . c31z e = g o -RY-BYE
‘f ‘002 CONE_TONE [ 10131 PELE 16 pone 3718 Tva 1 peema 47pF NPO STATS pah . . P
a23 ;! — 588 8228
INTEIONE ] 07 2BoNe LR f— Mt ispe OF# nn ees b33
i g
Eeiili INERNRI ROVABSY-10 R3p4 % oret DATAS HE— 3.3
= Wi | o2 CLKDSR-10 180 17 F-RPY oATAd [ 023
T Jumper EN_SELECT :%% C-NER DATAS rogr 18K 17 18K 17 | IF it is Found that the
s a B1§ HultisPE-C FouER DATAZ T3a— v conf igurat jon_is correct ,
NRESE nRESET 18] ey Pl oaTag VCsel veck® JU11, “and JU12 can be
Rr3zs 3 r3ss EB_nPOR 224 oog o G installed during menufacture.
1ok 1z 4 reK 1z EXTCLK
BOOT_FLASH
e Toplieren  BEEE gl e
Debug_nWat chdog D14 - OnesPE nCE = pull-down T3] A70eFiont Daiz Open Ckt| THS. 51 1
DEBUG_EN EaST-los ﬁ%5:§§ netieee nCE0 = open okt g Ba13 [T TOO2TDL iy 2| EPETDT T e o 1L nSTATUS 24
1 D_z] | cs] FAST-104 it pull-up g )8 DAt [ea— Qpén Okt
L£dJ [ ] OV eSTOCELTEST 1 £-AlE oatg 37 DeLK pINT GO [ COFIe
D =2 poe TH 10.0a1a7 sLock)-10 24— BGMT u F-AlS oas FB3— OO DO T oek oAt (2 DATAD
0 1 e e 2 e
E —a VY] Lack4-10 [AB1 ECHIT S 0g B oo
poKt i RN —H &o 004 -
15— ] 10-123 H& =k o0z [ Epezr
DETAT o~ Y24 paTAn 10-A8% AT —H ke ooz 8-
R264 10-P22 H A o1 HE3—
x4 [0-DEV_CLRn 10-A85 4B —H ks oug [BI—
Junper rveaiipnatied Sk 0 ZJPS ‘
sl i u 1 3 ,
=2, 0 [ § 3
H24 {1 k_ReF F-A8 crout 12 BLACK o gpS— PRI
et 2 oat 77 6-G002UB_BLK
Tp23 26| SHKIP, iy 2| oI Float |47 puace ceio aro cey | | A% 2T
LS. fo-cfiin &= ™ Float 91— e o
INIT_DONE 11 Reader LK, GlobalClackInputs oK 1R oal THE EOCE OF BOARD Jrg
=9 To-clken Lt ] It
H 6 5
R416 653, s ——
2 10-Clk3n GRAY % iBT oI
Y5
127 B 3Pran AMP Z5T6-6002U8
us1 R413 = #1
T4LVC1G1266V A e21 = Service Comnector for
3.9V a— AR el ENa the convenience of 20 2dz 1
softuare prog i3
PaMiz NE cLkLk FB2 Utitizes multifunction L 6 B
Fotie M) fo-CLRLK Faon ns. [
I IRE— TS B %
E M2 [0 CURLR OUTZn AMP 25TD-6002UB~ 1 1 / 1 9/04
- use
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3 4 5 6 7 8
JUZE
Ipen Tk,
1.8v [F—
+H{ c218.
MEMCORE D 1T OSCON_6SEPS2M
foen ikt 4y coma
2.3V [} 1 (OSCON_BSEP82M
ST i Flash Chip Select routed through PLD EROC0:151
i Mount resistor packs on back 3,3V 33V
u4q ureer NE) us7
MT48V4M32LFFC-8IT SD%%‘BESEN&M > TE28F 328038090 37 |47
0SCON_ 0:24] . o
AL0:141 —+H B384 cat EBAT LEat Mg g 2t o]
2 412 H == a1 = =} CH 1
= N Vada T SR 2 paz AR 2
Ne o ydda ER I 00 R
AN € ERAR i D05 <
€ = BB
Ra=Ct R 5 £ =
m s
e o Vada << 018:31] e ) oo [
oy g e Bt
T3] A2 o 60nA x 2.5V = 150 nW per memory chip \EN3:7NE E— D13 A1 EB0I3
3 b L1 B gt
A5 T D4 TERALL I
B 2D s ERATE M7 Ne From PLD
Mo8 0 S ue RIET 18K 17 o oy
AS @ D§ SERLDT 0 -wp Ha ash_nkP
h A 3 D9 m Flash_n0E o “kp [12 TResel 4
i Sndl < ue Flashonke O i | ——c
CWYE] BAT 012 Flash_nCS@; 'UE% I~ g R352 10K 17
iz SD_nCLK nust neke &
G0N __glcs i3
L f approx same length 96 |27 12
VENy—KEHE e e R0 6L R0 hateh tining \_M "
nRAS gﬁ RAS D17 See HW Ref Manual 4 Megabyteflash Henory
nCAS. -CAS Elg [U:0)
oava e 3.3V 3.3V
i n GO I
WEL nam2 D22 LT 022 37 41
D03 P21 pamg 823 1 e «_ERAL 0o = oo l2lmm o
[ TERLZ a e 8 gl
GNDq Do (£ P2 ST 2 = pop EERDZ %
Ree 0 i) ERA 43 003 2R
W is: L =
GNDg D29 el g 3 i £
24 0 e sEaae i & >
ERiin 7
LERan 9 qq [-22—Ea0d
0 Al0 nate 26 EBD| 7
BERAT M s
TIE w13 D13 I EBBIE
1sm A4 Da14 ¥
SEBAIR AlS Da1s
BT ] e
S— e
e 5 s )
wouee pLeres (g i e
18007 T -iE
VEMVID] L D m— 2 s
il C253
. (OSCON_BSEP82M 96 |27 12
NeBEET 303
n A2 NG =~ ="Vdda TlonF 3.3V
NG Velda e Flash Memary
MR E5 T98ne R398
ey Vada [£1 £252 s
NG Vada Looar Flash.nC50 €329 €342 C321 C360 C338
CLOCK, ck o Vedg Ta6nF Flash_nCS! sy sy 100nF 100nF 106nF 100nF 100nF
CKE CKE xggq 380
n 20 i § b T T T
AT ne im
A2 [} =
A3 D2
gl
= Micron 16 Megebyte 32
ook it wide memary for
] nobile conputers
- Mo 2 B
S
4 are EIE
CIN__glcs  pj4
VENy»——K& e i
nRASggj RAS D17
nCAS S g
ag K9 pgrg D28 R
T
;o a5
D23 [Hhe D21 ¢
ONDq D25 |3 025 ¢
6NDq D28 [ AT —Pob
GNDg D27 I8
GNbq D28 [BI—Do
GNDg D23 [AZ—23
@NDg D38 p3
BNDQ 031
S
BNDq BEs .
MT48V4M32LFFC-81T
rhm 9/24 changed to EXSDIO for fixed resistors
rev 05/3/84 rhn/ GTP
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817 e Design For 8.5V outpul suing of driver=>8.25V at
port =50.18V et sum port.
ENI 0805120 100nF 03535V fron neighbor et sun port => 0.125V et Drive this node with Tri-State output of FPGA
SVanalog < port B => 0,65V threshold. A pull-up will deliver a positive unit pulse
A pull-doun will deliver o negative unit pulse.

RT9
1K 17

5 © R
11.5 Balanced output to minimise noise on the board during an event.

COINCIDENCE_QUT_UP ) 020
EMI 0805-120 SVanal og

R543
K ?;32 3§4§5NPD 3.3v 5Vanalog f
Note to FPGA designer: T FOA-DO)) P €127 100nF 16
'COINCIOENCE_OUT_N:
Uines nust Floai" when RT3 gl 4 EPS
not, sianal o Cie 499 17 R164 TT > COINC_UP_ABAR
{rostate outpu). 24,9 17 2 Lgn! ;g
Both positive and T > COINC_UP_A
negst ive pulses are R101 2.2k TP14 <{>1 R113
pernitted by pulling up 2-Pin Headers N 51
or doun on the inputs 18 2 T >> COINC_UP_B
to the driver op-amps. 2105 L MAX90T3EUA }7410 b R107
R7 1K1z c134 1000F NP0 _[© S 13 8! > COINC_UP_BBAR
K 17 Thresholds should b N
COINC IDENCE _OUT_DOWN >} COINC_REF T8 or so . COTNG_UP_ALATCH B
above end below B2t R533 =
R544 COING. REF. EMI 0865-120 o 100 = CBT3125D
INA RI10 SVanalog Hmv
FPGA-DTD) K 17 €128 160nF Vo ocri3
. T BASTE-04
TP15
2-Pin Header*
SVanalog 2y
ug ¢ RIS 2.2 !
NAX4166ESA p3 R111 =
- 24,9 17 u1e
2 Pl”OHeede“ C483 —  MAX9013EUA
0 1 106nF €135 1080F NPO
L = = - (COINC_UP_BLATCH Svanal
= B2 R536 analog
> LOCAL_COINCIDENCE _Upper EMI 8885-120 o 180
SVanalog 3.3v
> LOCAL_COINCIDENCE Lower
Tpa vV cri4 o108
2-Pin Header ol BASTO-04 4 51
o} > COINC_DOMN_ABAR
ﬁo CAUTION: ElM
— Gnd of PSC-2-2-75 operates 1
= R ° > COINC_DOWN_A
LC DOWN a 301K at pedestal potential RI100 2.2K 16 15
A balanced waveforn, like AMI, is i et 51
; ; 3 2-Pin Header« 10 > COINC_DOWN_B
desirable Fi t issi bl - |
810 ! L607P03<<—1 Ehia palhuag, TS oven 5 72 pse-2-2-Ts 0178 = yaxoBdeun —L}—gfo Bles
Keustone Sibas-o0p i | 3 Horoer  wonn |2 | 10007 €136 180pF NPO _[© 13 5> COINC_DOWN.BBAR
eystone 23 5 14 21 GROUND GROUND F——y port _2up N
LCO_NEG < T3-17-K81+ = PORT_1 PORT_2 w23
TB3 1 —l } 1% s - GROUND GROUND [ B——f  p70 o o 223 catas
Keystone 9-1582-26P (! o PRl B na 1,81 EMI 005-120
= RE2
] 265 I 8% P10
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