A

Since the sensor uses about
60nMW it would be prudent to

-(-5/2.5)-(+3.3+2.5+1.8)/ 4 =Vout
2 - 0.825 - 0.625 - 0.450) = 0.100V
Lets just assune that if +5is
gone, we're dead. The 5V CPU
supervisory chip input will cause
reboot bel ow about 4. 750V.

Part values ending in "*" shoul d
not be nounted. These parts are
for diagnostics or inplementation
of alternate methodol ogi es.

4.25 nWx 4 + 7.5nW= 24.5 nW
plus 3.3mWwhen converting tenperature
+ 6nWx 10V/ conv_eff = 67 nW

disabl e power to it when not C75
needed. 1uF X7TR C82 TP60
5Vanalog
2-Pin Header
R338
BAROMETER
150K 1%
99949 o
MPXA4115A 100K 1%
o7
'_§N7002
L Vout =Vs( 0. 009* - 0. 095) +/ - Err or
BAROMETER_ENA > — P = 10. 55555556+( 111. 1111111*Vout / Vs)
5V and Baro are scal ed by the same
?6'271% factor, so are in the sane units.
The FET switch, Q7, may introduce a
Tl clains to have a | owner power part, little offset due toits on
but only accurate to 2 deg C (probably resistance of about 5 ohns.
within the -25C and above range)...
3.3V
R51
Uss o DS1631U 10K 1%
SC_SCLK ) 21 scL Zsoa L >>sc_ncs?
A0
Al G Tout i
A2 O
R36 100 Note that this FADC is differential input

FADC _0_Ref

' b

C385 C38i th
10uF 6.8V Tan 100nF R39

20 to

Amplifier and shaper stages are DC coupl ed. The

ottom of the span depends on the setting of
e ATWD pedestal voltage. |.e.,

( Vpedestal - (span/2) ) volts, or a fewmV/

| over
100 My
Uso
= o :
19 R438 100
FADC_In  ——AAA———— 10y D2 e FLASH_AD_D2
0 |21 —Ras FLASH_AD_D4
5 R LAD | ci21
e FLASH_AD D5 , 12
R44
D7 ] FLASH_AD_D7 33v
D8 A FLASH_AD_D8
c26 D9 FLASH_AD_D9
10UF 6,8V Tan o , Loz
CLK

100nF C12:
100nF

Juz8
Open

126

|

I
100nF

C125
C

Ckt

Pedestal for the
FADC = Pedestal for the ATVD. V+ in nust be set

Open Ckt Ju27

Ra*

Open Ckt

~
C29 cC127
100nF 100nF

Strap SENSE to Ghd for 2V Span.

Strap SENSE to VREF for 1V span.

Strap SENSE to Vol tage Divider for span
=1. 0( 1+Ra/ Rb)

K ncLkx2

LI0805D121R

100nF L8
OSCON_6SC6R8M 2232 B Conponent's whose
555% val ue ends in "*"
- are not to be
a9
E 28 g nount ed.
OUTA [ > FE_TEST_PULSE_AMPL
FBA R%2™ 10K 0.1%
outs £ » Clamp
FBB
R#3Y 10K 0.1%
P 1
or ccl 3 cL oute 57 WJ D FL_REF
R%4Y 10K 0.1%
= outp & »DAC_out_1
REFCD FBD W—]
6| Reras RY5 10K 0.1%
_l_ 11 DGND 5Vanalog
AGND VDD
c16
ToonF MAX5250BEAP T
10 bit DAC
C17 © 5
W000F 2 & § 3
9 5 s o
& 5 5 8
= - - -
e N 2
§ 588
ile Digital Optical Module AD/DA
ize Document Number ev
c <Doc> 11
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Place series resistors near

-quwm/j renote sources. Capacitors Ues 0-2.5V span
near ADC
33y <R3_100K 1% I A0 spa 0 {sc_ncss
Svanalog <t BAROMETER __R5 10K Aint 9
. Ain2 scL <sc_sclk
R6_10K !
R4 Imon+5V & R7 10 Ain3
100K 1% Imon+3.3V 22 RS Aind
Imon+2.5V &% R9 Ain5
= Imon+1.8V/ R10 Ainé
i monsY -OnesPE_RIL 16| e vdd
R12__10K
v R142 10K 1] Aino R367 20
2.5V <t iR 157 Ainto
3.3V <t A AN Ainll-Ref Gnd c14
4 4 4 RL MAXI139EEE Ci N 2.2UF 6.3V Tan
100nF
D D D U B W D ) B e =
R - (2.500/4096) X count
c10  c3 cs5 c7 c373  C435
100nF  100nF  100nF  100nF  100nF  100NF
c2 c4 c6 cs8 c434  CL
100nF  100nF  100nF  100nF  100nF  100nF
R309
R310 R313  R307 R314 100K 1%
100K 1% 100K 1% 100K 1% 100K 1% R308
100K 1%
Place series resistors near
renmote sources. Capacitors 1
near ADC
0-2.5V span
ug7
: R819 10K 1 i 10
DISCMUtiSPE Yerse 5 Rer ETISTAYVA > :::g SDA Ksc_ncse
SingleLED-BRIGHTNESS-CTL A AN 3 Ain2 scL Ksc_sck
DACO_A Ain3
DACO_B 5 Aina
DACO_C S 1 Ains
Analog_Ref Ain6é
ACT_ AN 8 Ain7
DAC2_B A AN 161 aing Vdd
DAC1_C ANAN Ain9
Pedestal A AN 14 Ain10 RE29. 20
FE_TEST_PULSE_AMPL Ainl1-Ref Gnd cas7
14 4 4 MAXI139EEE C436 «~ 2.2uF 6.3V Tan
100nF

SVanalog

D D A U A S O O S

TLE2425ID

C438  CA40  CA42  CA44  CA46  CAad8
100nF  100nF  100nF  100nF  100nF  100NF
€439 CA4l  CA43  CA45  CA47  Cad9
100nF  100nF  100nF  100nF  100nF  100nF
OUTA > DISC-MUltiSPE
FBA [ '\{v\—]
RIG"ToK 1%
outs > DISC-OneSPE
FBB 2 '\{v\—]
RY6™"ToK 1%
D oure |2 EADC 0 Ref
FBC RY6Y Tk 1% 5V out put
outp H& > SingleL ED-BRIGHTNESS-CTL
154 ReFcD Fep 2 '\{\/\—]
— = RI7"ToK 1%
5Vanalog
1 penp
AGND VDD
MAXG250BEAP T %%%
Cis




fov 25, 02 GIP R278 499
Nlafrg ch(ange to JH/V\(—zDSVanaJog
:almmnnacremﬂict C83 ( 2 ) Caution: The conparators are 5V
9 Vref C151 parts that cannot be operated from
Per criterion established July 2002 (gtp&drn) the design goal for the 10uF 6.8V Tan| 3.3V. Care nust be taken to protect
I ceCube DOMi's 200 PE = 1V into the ATVD dictated by PMF saturation 33pF NPO 4 y TP the driven 3.3V part. 5vanalog
behavior. Namely, the PMI NEVER delivers more than about 2V, and is . fgg"‘F 2-Pin Header U1
N ni
linear to about 1V into a 50 ohmload (100 ohm || back-termination). R35 2400 51
R40 : u2 MAX9013EUA 2
caos cvaral DISC-MultiSPE ) o . MSPE {)—_L
R390  10uF 6.8V Tan analog <t €323 R38 355 can MSPE_QBar 3 T | 4 RIZ A A 5L Sy vurispE-C
Svanalog <AAAA 10 10uF 6.8V Tan LW 2 L00nF 47pF NPO s o
’ f ( 2 Ppeft Kt L MSPE_Q
10 Vref 6 o R 1 "
ca1 I = - RZ2 ANBL muitispe
R75 L_I = C20 Q8 >
100 RAANL 10UF 6.8V Tan, 2N7002 SPE_QBar 1 [ 10 RIS A AL 3} onespE-C
Locate these anplifiers --> 100nE L R47 dq €25 L s L < MUItISPE-nL 15 {>__L
. B = 51 u43 100nF R32 499 N cal TP71
close to the PM signal Us6 F A2 > R349 u3 000F = l—sz.pin Header SPE Q 14l e L1a RIS A A 5Ly onespe
i nput . 3 A AA—2Transmssion |ine 2 SPE_Q R371 ne:
A | ) R355 = 10K 1% FSTD3125M
. 51 vref, | 1 2 3
R391 ADBO14RT 100nF =
ADBO14RT 205 c281 R41 1K 1%
R43 = R392 R44 2.2K =
499 1% MAX9013EUA
B c282 R48 =
ref 499 1% c3s8 100nF 499 1% ——c356
o0sco 6sceram DISC-OneSPE >>J oonE K OnesPE-nL
191,35 + 2¢1.3%5 + 6.8*10 + 2+1.15%10+2*1. 15+ c412 Vref
3%0.4+10=134 nW C411 100nF 0 R370
opanp conparator, 1135 8014 8014 8005 10uF 6.8V Tan = 10K 1%
B19 10uF 6.8V Tan
5Vanalog ‘4—-——(:312-'
LI0805Q121R R49
i i i €30
Cal i bration i nput Yoo = 2 AN~ svanalog
test-point. Drive 2 AAKL Analog_Ref .
wi th 5V square R57 100 (ciamp c31  100nF P67
X5.33 —< €33 10uF 6.8y Tan
wave to generate RS2 33 uas N9 6
i i 1 2 R53 u4g
fixed alnpl i tude AN ¥ 5 AANA2 3]} = R325 20 2-Pin Header
test pul ses. 21 . 1 1 2 .
P FFA113518 20 4] 2> ATWD_IN_0
B30 X 5.36 g R58 ADBO14RT
LI080SD1P1R <[ -5 X 3.0 optimzed for 200 Mz BW
FE_TEST_PULSE_AMPL ) <. 100 of c35 100nF Also try observing the svanal
FE_TEST_PULSE ) RS6 performance of this analog
. c34  100nF R62 10 stage with 499 and 249
c122 q c38  10ud6.8v Tan| ©hmfeedback divider.
1nF NPO z1 Lunped on-board del ay-1ine c408 499 See if it is still as = CRL
1 4 41.2 1% 100nF stable. It should have
\AAAAAAS =
frr our 8 C360 Ré1 = nore bandwi dt h. BAST70-04
1 2
§ c42 10uF 6.8V Tan N KT
omt ot wo et 100nF R60
2 Pin Header 50 ns Dealy Line é o~ 1 AN 2 285 10uF 6.8V Tan
1801%  optimized for 200 Me BW [LoonF c361
Vref
Sanfec SVM 102-01-S-D
Thru-Hol e 2x2 2nm socket
mates with Sanfec
TW02-01- S- D 120-080 2x2 2mm .
C265 break-anay header
RA408 oo W 2 Svanalog <t 1 ” 2
_82- in Header, [ OpenCkt C227 100nF
PNov 22, 2001 Thorsten o 60 ns coax del ay TP68 C228 10uF 6.8\ Tan
fproposes addi ng R4S2, Re1s 5pF NPO assenbl y d '_82-Pin Heafder %3 |
hangi ng val ue of . R273 [Z5% TP65
N 2.7K Dec 3, 2002 GIP Change connectors for delay |ine 1 2 R323 20 2-Pin Header
IR108 to neet design R324 + N N >
ldocurent requi rement . — 300 . 5 N 2% > ATWD_IN_1
= AAA p AD8014RT 5Vanalog
P 300 1% X4.33
4 8 35 o c220 100nF
> c341
1 ly Line In SMM-102-01-5-D SMM-102-01-S-D ly Line Out 2 of Vref 100nF = crs
- Vref w o~ v 230
J 1 €383 10uF 6.8V Tan E < BAST0-0
ey 9 5Vanalog <4
Coax_SMB_75_ohm g 4 c40 10UF 6.8V Tan —
1 R186
BAS70-04 Ju4o RS54 100nE.
CR8 =
Test pul se injecti L-. 63.4 1% TP72 1K 1%
P13 c36 (if it doesn't work, Open Ckt R30 us3 ] 2-Pin Header
renove transfor ner, 1 + R101 10
L00nF and use j unper.) 3161% ) > ATWD_IN_2
cat ADBO14RT
I'f the PMI delivers 3V into a 50 ohm | oad, then change
HEADER 2 B the divider resistors to R30=3L.6 and R54=63.4 Leave ¥ 5V
10uF 6.8V Thn the gain of the anplifier unchanged. The design goal n I
Ré4 — is to have the PMI saturation voltage within the span C3\/ C39
10K1% of the ATVD 10uH 6.8V Ta 100nF
0. 47uF Y5V e
Sansung CL31F474ZBNC =
(0.12) R34
1 2.4 1
33v
1K 1% R3L 1K 1%
cs8 _|__/|—\ cs4
100nF | Vref
~ ~ 10uF 6.8V Tan
Shoul d the ADC a5 10 €46 10uF 6.8V Tan C44  100nF C45  100nF
channel be DC svanalog < AAZ—] Svanalog <t svanalog <——
coupl ed? €43 100nF €47 10uF 6.8y Tan c48  10uF 6.8\ Tan
p : REO u._;l._l y .,_;L_I y .,_;L_IEL P66 The shaped signal path design was from
511 us4 u1s u16 2-Pin Header P
<- R69 As close to JP4 as possible --> 1 A2 <o Ut /s close to R69 as reasonable --> = R70505  R7l05 R73 205 R74 20 Harold Yaver of the Engineering Department.
+ 1 1 2 + 1 1 + 1 S>FADC In -Modifications added to insure stablg offset behavior,
44 44 44 - and to offset the output to match the input range of
SVanalog ADB00SRT ADB00SRT ADB00SRT the ADC
A -5 c52 c53 e
o ca9  100nF ° o cs0 1000k ° o cs1 1000k
MAXA166ESA ._1_| g g 4 Jan 19, 2003 Correct reversed pol ari zed
u74 Distribute capacitors around the island of Vref. R76 c24 & 5V <y cs6 c27 & 5V < capacitors on anal og stages. gtp
PEDESTAL ) R264 24.91% If some are not needed, they nay not be nounted. €23 100nF* 10 C55 100nF | J 100nF S| J cs7
6 1 2 4 Vref ; = =
~ = 10uF 6.8V Tan )
] c283 + + + + R79 10uF 6.8V Tan = |8 R81 1K 1% R82 = . R83 1K 1% R84 10uF 6.8V &N
>
8~ c28a ] viet_J g |( 2 1 2 1 2 1 2 S 2 1 2 -
2 ~ ~ ~ ~ ~ I\ %/D )\/\ﬁz 1% awrence Berkeley National Laboratory GTP/JL/DRN/HY
& Ca22 Ca28 OpenCkt  R80 2K 1% C60  56pF NPO c22 C61  56pF NPO itle . K
w C272 C420 C273 C419 C418 10uF 6.8V Tan  10uF 6.8V Tan cis c19 1|2 1]l 2 Digital Optical Module Analog Front End
S= 100nF 100nF 100nF 100nF 100nF 10UF 6.8V Tan 10UF 6.8V Tan I 10uF 6.8V Tan 11
C423 C421 ize Document Number ev
10uF 6.8V Tan  10uF 6.8V Tan c <Doc> 0
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Us25 R393 100 C413 22F NPO
COINC UP A | COINC UP_ABAR EB nCS0 R30M. 7K
10Bank 12 R395HTK
not inc | uding R3% 100 C414 22F NPO
i p urpose COINC_UP_B 1|} 2 ~Come e aar R39OB.TK
pins R39B1.7K
lko o
10-LVDSOUTOSN > FL_TRIGGER coimc pown A 10 B e O N ABAR 3.3V -
5] l ue2e Flash Chip Select r outed through ALD
10-*LVDSOUTO6p 7% COM_DB6 Us2H
10-+LVDSOUTON [--2——5 COM_DB7
! RA00 100 C416 22pF NPO 10Bank 8 10Bank 2 Bs
M COINC DOWN B 113 E8INC Down ssAR o 10Bank 6 ncso [P EB_NCS[0-3) SD CLK [B5—)SD_CLK 5p etk
10-LVDSOUTO7p com_DBs f xBankt £81_CS0 — SD_CLK N
10-+LvDSOUTO7n 42— CoM DBS FAI017] D)™ 40 AB26: 2 Sension EBI_CS1 o 'SD_CLKE [EL—%)SD_CLKE 5> 5D.CS M.
R NFAL AR2s | I0-*RXINCLK1p_LVDS 10-L21 [~pi EBI_CS2 SD CS N1 _CS_N[0..1]
10-*LVDSOUTO08p COM_DB10 I0-“RXINCLK1n_LVDS 10-M22 [~yo% Bus EBI_CS3 SD_CS_N1 —E7—Sp Cs,
10-+LVDSOUTO8N FR2—55 COM DB11 A2 10-M20 M2 —((rL ATV P> EBAD..24] Inter face SD_CS_NO
\EAS Y22 10-"LvDsiNoL 10-m21 2] FL_TCK EBI_OE_N S22 EB_nOE SD_RAS_N [F—ynRAS
10-+LVDSOUTO9p [H— g; CcoM_DB12 10-*LVDSINO1A 10-L20 [pAF FL_TDO EBLWEN 22150 EB wE SDCASTN e neas
10-+LvDSOUToen (12— com_DB13 ™ 10-M19 DI £8A0  WEN FAS—5
FL_Trigger_bar \EAS AAZi (0-+LVDSINO2p LS rTus EBAl E2 EBLAD E8I_BEO 222~ See HWFRe £ Mmal
(0-LvosouTiop -1 7 ” FAS AA25 | 5.4 vDsiNozn —EBAL_C2L | ey EBBEL K18 sp_DQso [-E12—SD nClK e
[l I\ £20
& 10-*LVDSOUT10n 2 COM_TX_SLEEP Us2A FA6 EBAS EBLA2 SD_DQS1 NC
o \FA7 W22 10-LVDSINO3p 10-N23 R23——5 FL Triggey, bar \EBAT ra] EBIAS EB1_DQO sp_DQs2
= 10-+LVDSOUTL1p ML FPGA_DO Le \EAT W25 1|6+ vDSIN3n 10-K24 NFOE e eeral EBIDOL SD_DOS3
& lo-+LvbsouTiin F2—S5 EpGA DL 1064 Rt FE-—A 8 10-.24 NFWE N EoAr ot EBIAS EBIDQ? > SD_DQM0..3]
| & 110 Bank 13 RL g3 ! \FAs vos | 317
o 10-€37R1 [E2 _DA N\FAG /22 10-*LVDSINO4p 10-K22 nFLB ERAT EBIAG EBI'DQ3
= 10-+LVDSOUTIZ2p [HL— FPGA_D2 not includng o 3y |E2 FPGACE 10-*LVDSINO4n 10-L23 nFUB N Tl EBIDQ4
10-+LVDSOUTL2n [~2—5 FPGA_D3 ul Li-p urpose 10 F4”R1 N 10-.22 nFCS3 —EbAs 220 EBIAS EBI_DQ5 > Al0..14]
X 3 X FALO o6 N_E8A9 10 D
pins 10-G3_R2 D_TXENA AT 228 10-+LvDsINOSp 10-K10 (19— nFCS2 EBATD EBIA9 EBI"DQ6
10-4LVDSOUT13p [~A——) FPGA_D4 10-G4 R2 S8 ess— a5 HVD RXENA N 251 0 vpsiNosn 10.K21 [K2L—o1 nFCS1 \—EBAIL Lai EBIAL0 EBIDQ7 A > Dj0..31]
10-+LVDSOUT13n 12— FPGA D5 10-H3_R2 [FH3R399 100 A A AL HvD Rx FAL2 10-K20 nFCS0 ot i EBlALL EBIDOS £ )
[ SingleLED-TRIGGER 10-H4_R2 COM_AD_OTR FATT 120 10-*LVDSINOGp \—EeATs o0 EBIAL2 EBIDQY A SD_DQI [
10-LVDSOUT14p 105 R1 L8 COM_AD_D9 =125 [0.+LVDSINOEn N—toAls 2ip | EBLA13 EBI_DQ10 yy sp_0Q2 X557
10-+LVDSOUT14n [FAAZ >> FPGA_D6 10-J3_R3 COM_AD_D8 FALL EBALS EBI_A14 EBI_DQ11 A SD_DQ3 ¢y
10-J4_R3 COM_AD_D7 FAT5 B28 10-+LVDSINO7p EoAle EBI_ALS EBIDQ12 A SD_DQ4
10-J5 R2 - COM_AD_D6 ——=B25 | 0.1 vpsiNo7n N\—EBALE GLT | e ase EBITDQ13 A so-ogs 21225 /1
10-+LvDsoUT1sn [FAC2— FpGA_D7 10-K3_R4 COM_AD_D5 FAL6 3av Al 2 EBITAL7 EBIDQLA A SD_DQ6 5155~
10-kaRs [ COM_AD_D4 \m‘;‘%} 10-*LVDSINOBp csssssss \—EBAIS 2ia| EBIA18 EBIDQ15 A SD_DQ7 12
10-+LVDSOUT16p [-ABL—— COINCIDENCE_OUT_UP 10-K5_ R4 COM_AD_D3 10-*LVDSINOgn EEEEEEEE] N\—Foaz 1iig| EBI ALY A SD_DQB ¢
10-+LvDSOUT16n [FABZ——55 COINCIDENCE_OUT DOWN 10-L37RS [ 5 COM_AD_D2 D0 15D FDO | 5 EXXXXXXX EBAZL £17 ] EBIA20 esl_cik 22150 e ok s SD_DQ9 ’1L2 D16,
10-L4"Ra COM_AD_D1 —FDT 22 10-+LVDSINOSp EEEEEREE N\—EpAss c1a| EBIA2L N Frin $D_DQ10 355117
10-L5 R4 12 COM_AD_DO L1251 |0 LvDSiNogn N—EpA2s 16| EBLA22 INT_EXT_PIN_N D INT_EXT_PIN_N AL SD_DQ11 17
EPXALF67212 10-R5Rs R D226 caarga \—EpA2s 17| EBIAZ K16 AL s0_0Q12 612513
10-R6_R6 FRE————— S FPGA RW 10-*LVDSIN10p gggggggg EBI_A24 See Err ata->EBI_ACK [ s D_A13 s po13 BB
K251 0.4 DSINLon SD_AL4 So-00ie ey
) DO1S 55 Di6
EPXALF67212 NFD2.26 |6 4 ypsintzp EPXALF67212 sp0016 AT
20251 0.4 VDSINLIn so-0017 TR0
FDG - [co D15 ]
- “FOTLE 10 SD_DQ19
DO N O AVE RN 125 |G VDS so-ogz0 [ELD20
ASS|GWENTS O F A, AT o8 g N Sh-boss K12 02
ADB, AE7.  These pin “FDY 38 I0-"LVDSINIZp sp_pQaz 2P
assi gnnents chosen to FD9625 | |2 VDaiNLan SD-DG23 |82 D23
optimze sp eed. gip D106 SD_DQa4 [RE—F22
ol11/02 NFoTEL| 10-+1vDsiNtap SD_DQ25 B8
10-+LVDSINL4n sp_0g26 4557}
FD1%56 SD_DQ27 [7egpog /]
N\ o] 10-+1vDsintsp SD_DQ28 %5
us2c 10-LVDSIN15n $o-00z rea 55
FDL | n7 D31/
ATWDVDD-SUP <& o-tvbainion so-pas
- - 1 - n G10
I the FE_TES TRUSE--> ATWOTrgger 0. <C 88 | 1 g g |OBaNK 1L nc-SD_DQ_ECCO
line injects SPE. CB | |5-ACE_C2 R369 10K 1 nc-SD_DQ_ECC1 AL
obj ecti onabl e noise into ATWDTrigger_1 E 10-AD7_C2 ATWDOVDD-SUP EPXA1F67212 nc-SD_DQ_ECC2
the front, 't hen perhaps Dg | 10-AE7_C3 UB2E IR368 10K 19 nc-SD_DQ_ECC3 o1
that coul d b e mtigated 281 I0-ADB Ca R2BUSO nc-SD_DQ_ECC4 18-
by making it drive 10-AC9_C4 10-AD22 nc-SD_DQ_ECCS
differentialy. 10-AES_C4 10-AC22 FE_TEST_PULSE nc-SD_DQ_ECCe -t
10-AALD_CS 10-AC25
10-AD9_C5 10-AC26 ne-SD_DQS_ecc [~E1d-
COINC_DOWN_BBA! 22881 10-AB9 C6 10-AB19 neSPEL  posusz nc-Sb_DOM_ECC 210~
INC_DOWN 10-AC10_C6 hoBank o 10-AB20 vy
COINC_UP ALATCH A28 10-AF0 €7 K ing  10-AB21 A2 ooR _vso 212
COINC_UP_A E10] 10-AB10_C7 ot includng 5 agz; [aB2s DDR_VS1
INC_UP ABAR 10-AE10_C8 il ti_pupose 10.aB23 -AB23 DboR_VS2 [~
COINC_UP_BLATCH AL 10-AA11C8 pins 10-AB24 320
INC_OP_BBAR —AEL0 0 AF1g Co 10-AA19
ING_UP_B S>—AD101 16 Ap10"co 10-AA20 0 RaBuSS EPXALF67212
FLASH_AD_00 >—ABLL 10.AB11 C10 10-AA21 623
FLASH_AD_D1 10-AC117C10 10-aA22 4422
FLASH_AD_D2 10-AD11_CLL 10-aA23 428
FLASH_AD_D3 10-AF117C11 10-a824 [ 442
FLASH_AD_D4 10-AA12_C12 10-Y19 30 RIBUSS
FLASH_AD_DS 10-AB127C12 10-Y20 2 RIBUSG
FLASH_AD_D6 10-AE11°C13 10-v21 2%
FLASH_AD_D7 10-AC12_C13 10-v22 V52
FLASH_AD_D8 10-AD12_CL4 10-Y23 58
FLASH_AD_D9 10-AC13_C14 10-Y24 50 = R2BUS[0..6]
FLASH_NCO 2o—4B14 10.AB14 C15 10-W20 usaL
3] - [wa1
10-AA13C15 10-W21
FLASH AD_STBY )AL 10.AB13 C16 10-W22 22 e A
10-w23 FE_PULSER0; Ag] GND Vveelnt a5 1.8V
10-w24 (W24 FE PULSEROp 258 Gnp Vesint 4244
EPXA1F67212 10-V19 14 GND Veelnt gg
10-v20 22 PLD_FPGA_nOE Ald Gnp Veeint [3051
10-v2L PLD_FPGA_NWE A Gnp Veeint [5194
10-v22 FE PULSERT PLD_FPGA BUSY &2 GNo Veeht [~k
10-v23 23-FE D SERTY PLD_FPGA[D..7] GND Veeint [5304 -t !
10-v24 424 FE PULSERL! veeln |31
10-U20 ceint -5
10-U21 Veelnt 52— o ~
10-U22 B pusen Veelnt FS4—4
10-U23 [—H23FE FULSERZ! veeln S co1
10-120 coint [~S224
10121 (42 porseRsp ‘ veeit 0289 gi?nos'i:fgﬁ& co2
10-122 (154 FE PULSER3N Veelnt Fpag OSCON 65C47!
10-T24 T veeln |77
10-R20 ceint [
Veelnt
Veent -4 1
EPXALF67212 Veeint 464 T T
ap Vecint N2 4 e
LBNL veelnt P co3 Cco4
91312002 veent a5 | 470pF NPO  470pF NPO
18
Veelnt
Veeint 524 1
Veeint [-B224 T
10K 1940K 1940K 190K 190K 190K 150K 1% veent Mri N
R207 R204 R201 R198 R195 R192 R189 Vel [Rua] cos clo1
10K 1940K 19G0K 1% 10K 190K 1% Connect al| the NOCOWECT pins Veeht 7115 100nF 100nE
R206 R203 R200 R194 R101 Lo an obstacle o na plane that Vel [Tz 327263 Open Ckt
10K 1940K 1% 10K 190K 190K 1940K 1% WLL NOT map to a gerber layer )
R R19 3 This insures tha t all the pins veent Mg 2.VR258  Open Clal O bank use d by S
are comnected t o pads, so are Veeint 2284 250 gumper POt OPtTon vol tages.
access abl e Vesint 4634 188
t
Veen [A8H | o 7S 5
NC Ve a2} Cca17 c3re  C380
[AD4] | 470pF NBWIF OSCON 65C47M
Veent
" Veeint 4023 0 S S L
-AALL TriggerComplete_0 Veeint 4023
il i _p urpose 'y | ML 1 99 97 . € e puLsERtp R18G1 R1994.9 o Vesint [an2g
pins 10-wis AL 55 CounterClock 0 - NC : Veeint AE24 o ~
Vi ATWD0 D g | [aga]
10-v15 5 R115 e N NC 1 onp Vecint A% Sus Chas
lo-ACia ATWD0 b1_72 ShiftClock 0 124 e | NG nNe g SO Vveelnt [7aFoq €315 100nF OSCON 6SC47M
10-v1s £ NC NC GND Veent
D: R21G1 R275 Fi 0 AF3 470pF NPO 3av
10-AD15 |75 ¢ “ATWDO b2 RampSet_0 EE_PULSERIp FE| NS NS o veent Capod
10-AC15
B1: Gy
10-AB15 » e 0 NC NC 71 GND 14 T
10-AFLE AFT ‘ATWD0 D2 © B0 R21GB1 R248 24.9 Hg | NG nNe g SO sorawt menury. veel0.2 347 C caa: 1812K121R Bead
10-AELS LA 5> Reaawite 0 EE PULSER2p HE| NS NS wio | SND Veelo_2 [470pF NPO100nF OSCON 6SC47M Vvddco 1 1av
$ eadWiite. o -t -t
10-AB16 45X ATWDO D5 » R18L Bl NC AC Gnp Veelo_3 BE 0 S S s S €T
10-AC16 [-ACL ». 0 | NC NC GND Veelo 3
1 ATWDO D6 gReset ( 2.4 3
10-AA16 R18%51 R255 R1824.9 8 3 NS NG GND Veelo 3 & ~
1016 i ATWDO D72 DigitalReset 0 EE_PULSER3p Mni-Q reits 3 e NC GND 6 &« & cas7 €369
10-W16 [y1g 4 K| NC NC GND | /obank usedby VCCIO6 Ca70 C299 C300 100nF €368 2.2uF 6.3V Tan B11
10-Y16 [y ATWDO D& Digitalset 0 K| NS NC GND g 46h menury. Veclo 6 470pF WB@IF OSCON 6SCATM 10uF 6.8V Tan 1812K121R Be:
10-aF17 [HETT N NC _ GND Veelo 6 . vddct
10-AELT I Apy ATWDO D9 RIBBL R254 Kk2g | NG nNe n oo 1 I  E——
10-AD17 401 FE PULSER3N 2 N NC h GND Veelo_7
10-ACLT TriggerComplete_1 Hne NC PEZ 1 GrND Veelo 7
$ ATWDO_D(0..9] NC NC PE2 GND VeeloZ7
10WLT | "ag1 - 01091 RS5 Mini-Circuits TCM1-1 t A & < Ry <
10-ABLT I pay ATWDL DO CounterClack_1 12.4 NS NG ara | SN €204 €207 C30T cao2 C304
10-AALT Py R1651 R252 Lig | NS NC AE14 | GND Veclo 8 717 470pF WB@IF OSCON 6SCATM 100nF €303  2.2uF 6.3V Tan B12
10-¥17 "aEY ATWDI DL hiftClock 1 EE_PULSER?0 Lig| NS NG F1a | SND Yveelo 8 10UF 6.8V Tan 1812K121R Be:
10-AF18 A58 T Ne NC i GND Veclo's 33v vodcz
A [an1a ATWOL bz RampSet 1 R163 L M NS NS GND Veelo_9 T T 1
- R1G 1
10-v18 [~ ATWOI 53— ChannelSelectMSB_L R1661 - 124 M e NC vecio 9 18 o = =
19-ADIS D) EE_PULSERIn mip | NG nNe Veelo_9 C213  C214  C305 = R <
10-AD19 75 & ATWOL 54— CHamnelSelectLSB_1 Mg | NG NG 470pF NPO  100nF OSCON 6SC47M cao7 309
10-AC20 7 R165 Ng | NS nNe Vveelo. 10 100nF €308  22uF6.3VTan B14
10-AD20 ATWOT D5 ReadWiite L 12.4 g NS Ne Veero 10 ES T e S S S 100F 6.8V Tan 1812K121R Be:
10-AC19 [74E RI661 R250 N NS nNe Vveelo_10 vddc3
1oACIS [aE ATWOL 55— Analog EE PULSERON NI NS NS Veeld_10 ] T 1 T
10-wis —HAE ATWOL b7 DigitalReset_1 N e NC Veelo_11 ~S Sio Shor=
10-AAL8 I Py NG nNe Veclo_11 C217 100nF OSCON 6SC47M | C224 100nF OSCON 6SC47M R <
10-AE23 75 po7- ATWDL D8 D) Digitalset_1 pi| NC NC Veclo_11 P 3470pE NPO 470pF NPO ca11 c298
10-AD21 [~ o ATWDL D9 P xg xg Veelo_11 100nF  C312  2.2uF 6.3V Tan
10-AE20 10UF 6.8V T: B17
10-AF20 [-AF20 S NC Veelo_12 Wa av u an 1K 121R Be:
10-ac21 [FAC2E —> ATWD1_D[0..9] e 1 NC Veclo 12 vadca N
2 e NC Veclo 13 L T
I NC NC Veelo 13 i e ~ €T L £
EPXAtFeT2iz Rig | NG nNe Veeld_13 237 C263  C2906
NC NC
T 470pF NPO100nF OSCON 6SC47M Ry R By ~
TN NS GND_CKLk4 Vee_CKika lvadco s C280  C286 c120
9 18 2.20F 6.3V T
TH N NC GND_CKLK2 Vee_CKLK2 vddel 0nFL00nE R Tar an
T2 e vagcz Y 28v
| E23 vddcz.
NC GND_CKLKG Vee_CKLK6 Jumper
| E22 vddcs.
GND_CKLKS Vee_CKLKS vddes e
8 B VddCa [T B ffitle
EPXALF67212 GND_CKOUT2 VecCKOUT2 470pF NPO100NF | C426 v <Title>
= EPXALF67212 OSCON 6SC47M  Open Ckt
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Mil tiplexed Calib ration Inputs:
Toyocom Gsc for capture rate calibra tion, and absol ute phase reference

P16 QK Gsc 40 M systeml
Flash current waveformfo 1 LED on DOMMin Board
1 ICE_LED_PULSER Flash current vaveform for LED daughter board
Local Coi ncidence Signa | fromupper nei ghbor
Coax_SMB Local Coi nci dence Signa | from! oer nei ghbor
Communi cat ons Signal for re lalive phase of time ticks
o Commini cat i ons Signal for re lalive phese of time ticks
FLRer RIS ca19 For best integrity of cal ibration, nou the tvo
o R177 o MAXA141 chips such that th e 20 olmresistor outputs
¢ 100nF ICE-LED-IN_ abut, and pin 11 to the 20 ohmresistor is the sane
[ ca20 00 length, and Ieads to inputs are kept short since they
Spenck T soanF are high freque ney carriers,
- ATWD_IN_2
PMT_LED_PULSER >1c317 ATWD_IN_2 svanalor ATWD_IN_1 Sygnalog
R123 ATWD_IN_1 N 9 Ro74 ATWD_IN_O
ATWD_IN.0
1000 PMT-LEDIN >IN 24.9K 1%
100 AnalogRefL
R168 318 nalogRef0 266
1K 1% 100nF co67 = T 1000F J I ] JJJ L s
= 50mw 8 100nF C63 C288 5Vanalog RA401 = o 100nF
o H R124 N 100nF [10uF 6.8V Tan 47K U 4
R33 £ 47K [Vik] A i A = = R 2
UmBe  T0¥0COM_05C)) 3] N A0 3 SSSEL AD I3 222eEy¥u203s3 6 ATWD A TC 54 ATWD B_TC vdd o== % B % - é % &8 vag 48 Ko 1100 8.8v Tan pretes
CLKx2. N2 A SEL AL vdd &= “ETeT 86 vaa <o o TriggerComplete_0 Trigger Complete £ OE
PMT-LED-IN 5 - ATWD A TC Fl 5 - S ATWD B CC 99 Pl £ % & 22E ATWD_BO
D! N3 EN MUX_ENO Trigger Complete g O Counter Clock D0
ICE-LED-N 7 ATWD_ACC £ %8 %<8 ATWD_Al ATWD_AD 53 ATWDO_DO ATWD B1
SR T e Counter Clock D0 ATWD & shiftClock_1 shift Clock & o1
pisedd our (L shiftClock shift Clock & o1 1 Ramp Reset 17 KAMAD D2 ATWD 52 ATWD B TC = TriggerComplete_1
Open Ckt Ao o R"C For KAMAND o A A: ATWD AL 52 ATWDO D1 o L Cﬁ"“PMSEESS = o2 ATWD_B3 99 plete ]
R327 Jumper e ! amp Reset = ATWD_A! = n " ATWD B4 ATWD BO 40 ATWDI DO
NnCLKx2 ) ~ B1 L X Chnl MSB 5 D3 N ATWD A2 51 ATWDO D2 cl B_1 Chnl £ D4 ATWD B5
Locate R at cag2 4] oot 12 €l B_( Chnl Ed D4 A ReadWrite_1 Read-Write %,E D5 ATWD1 D1
= 33 ATWD B6 ATWD B1 39
GND2  vee ReadWirite_ Read-Write ) D5 A ATWD A3 ATWDO D3 1 Analog Reset ag D6
farthest endof L 3888 50 253 ATWD_B7
Open Ckt GND3  VEE coa X Analog Reset LEL] D6 ry DigitalResel_X Digital ReSet ¢ 4% D7 AR ATWD. B2 27 ATWDL D2
transm ssion = DigitalReset_( Digital ReSet 823 D7 DigitalSet 1 Digital Set. i3 o8gd D8
line MAXALA1CSD 100nF gtaiRese! q 8529 A ATWD_A4 48 ATWDO_ D4 ATWD_B_TR a 2885 ATWD B9
RO57, G382 used 1o ce5 B2 — gitalSet ATWD A TR Dgialset @ 2888 o8 A Trigger Input_ §2E88S BE .\ [ ATWD_B3 36 ATWD1 D3
mtch UI7- 3 to nake 1oonE]_ Li0805D121R TnggerInput_ g2 2885 82,00 e ATWD AS 47 ATWDO_DS 3839338 ggz 5]
QLKx2 and nQLKx2 5299338, 298 Ll ATWD B4 as ATWD1 D4
symet e [l << svanalor ATWD A6 46 ATWDO D6 c268 ATWD Jd | - T
5V ATWD Td | - = 100nF B43 ATWD BS 34 ATWD1 D5
B850 R197 ATWD A7 45 ATWDO D7 = LI0805D121R 1 1 ‘ c208 c209
somw L10805D121R 1 1 ‘ 66 ce7 10K 1% 100nF 100nF ATWD 86 33 ATWD1 D6
- 100nF ATWD A8 44 ATWDO DB LB o<t
u1s C68 R208 ATWD_B7 32 ATWD1 D7
Ra35 c381  LOCAL_COINCIDENCE_Upper LN a0 H4—<Cse Ao 100nF — ATWD A TR 4% ATWDTrigger 0 L o1 10K 1% ATWD. B8 a1 ATWDL DB
1 LOCAL_COINCIDENCE Lower N2 AL SELUAL gasg cso - cr0 TP6L ATWD A9 ATWDO DS T Sour
COMIN AN PULSE sl BN MUK EN § 100nE 100nF 42 " AWD B TR
- PUSE 7| ! = =
249 INg umper ! — ! - > ATWDO_D[0..9] 3% ATWDTrigger_1
100nF our 56 P62 ATWD B9 29 ATWD1 DY
MAX4166ESA 2-Pin Header S
2| oot B3 LI0B0SDI2IR FSTD16211MD ) ATWOL D[0..9)
R260 ¥ 5
10019 Gnp2 - vee —>5vanalos  yygrie; 2-Pin Header
—cn Can use 2SB709 R330 R331 FSTD16211MTD
R256 300 = 1000F  as cur rent R332 %, REB R333 AnalogRef0 i i
B4 mtror to < 100K 100K 6 i
L10805D121R Teduce p ackage
ca77 -
100nF = =
lc74 4250w
4250w Q16 100nF
2N7002 ue3
20 R267 10K 1% — ATWD1VDD-SUP
— ATWDOVDD-SUP cs OUTA
cs ouTA +—> Analog_Ref SCLK FBA =
SCLK. FBA = DIN 4 l—<<DAC27B
5 DIN 4 =2  <bacos Y DOUT  OUTB [
pour  outs 75 vV 8o 88 A T Q4
1w B0 B8 R 10K 1% Q2 MAX4166ESA o 1 —Koacre !—K BCX70K
BDL N ——<Kpaco_c BOX70K. cL oute ¢
cL outc FBC
Vanalog L 16
u21 8C N
= outD PEDESTAL
3vee [LE2e28I0 s ourp [ 48 o) REFcD  FBD 2 POV
o o 6 ;EEEED FBD RO TR 1% REFAB svanalog
2 Svanalog 1
& T 1 peno
T T T T [—Hoew AGND VDD
B AGND Voo c218 MAXG25BEAP
c76 crr cr8 100nF
100nF 100nF 100nF MAXS2SBEAP
R269 10K 1% C219  R174 R17S R176
C79 Ro3 R94 R9S 100nF 10K 190K 1% 2K 1%
100nF 10K 190K 1% 2K 1%
u2s
VR2.5¢-
Jumper
If noise is being
coupl ed t hrough,
then put a rover B e Ria7
v
resistor o bead 50450 +1+51 451+ 425+425+ XAVDW
Could be a lower pove r part vith greater
delay, |ike mx998, if it is necessary
to save 6w
Svanalog 24.9K 1%
car7
Uz 100nF
CounterClock_0 < ~
Use a low voltage
driving stan dard. Wred
to a lowvo Itage 110
Lesy bank of 1 he FPGA
RA02
c130
10nF
A 511K 1%
c131
10nF RA03
10K 1% R2BUS[0-6] ) SWR2R102S014* =
SEM COWELL 29 64-2066 Seott
Bvd. Santa O ara, O\9S0GA
Tel : (408) 986-8026
Fax: (408)-85 0-1911, o
equivalent
ffitle
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Maybe this part should have 22.5nm LS if EF2225-ND

TP55 or 27.5mn LS i f E2225-ND (preferred)
L5
8 Cablet 1 vy 2 ] {bCiNt
2-Pin Header PM54-101K
B LI0805D121R
1 PN D3 |+ ca
=~ T~ 220uF/160V
P56 DL4004MS P4664- ND
L15 B6
Cable- L N2
8 l ¢80 L Koeme U9 Jus
2-Pin Header PM54-101K c89 470nF 250v 2
2.2UF 160V LI0805D121R svanalog <\l >s.3v 4
Open Ckt Jumper
5Vanalog RS-485 Driver (9nmA * Vdd)
TB4 B3
B9
LI0805D121R
COM+5
board_to_wire oard_to_wire HVD_Rx <<
cs4
P57 |
T1 I
1 100nF HVD_RXENA mﬂ. R140
TB2 TB1 IO 8 J HVD_TXENA Open Ckt
2-Pin Header ua7 97
33
8 LINE_A 61 s3 VDN [RJlg# Ckt ]
board_to_wi board_to_wire A LINE_B
LNE B 2|, ourss —u—l "
- 11
TP58 R215 RG- out SNBSHVDLL
348 OUT-REF [
4 i e
Pulse Eng B2105 3 Gai n=(1+(1. 4K/ Ry))
2-Pin Header
c86 ra10 | Rrace sron §8
470nF 250v COoM+5
MAX4145ESD Differential Iine receiver
P4664- ND Jumper  Open Ckt (110my Differential Iine receiver
) c235 (135my
Either an active f OM-5
solution or a = 100nF COM+5
i u96
transformer will 810 24
11 be used, but not LI0805D121R COM_ADC_REF LINEA 3 T v 3
il both. .. [INE B R119 R30L
c87 Jumper coM_IN cdm_cLk 2
470nF 250v 5V Ju2: i | 6 ANAA PLD_CLK)
P4664- ND COMM-REF 4 - 20 uso
H -J Open Ckt FIN1018K8X
Open Ckt ADB30
com-5
5Vanalog R110 R112 Jan 30, 2003
COMM-REF
B33 499 2K 1%
LI0805D121R €350
Line Receiver without any QR
4
(4 my Route QM IN for e
Ta mninal noi se
coupl ing from 100 mW
?é’*o P59 digital sources.
A A >>COM—IN This part is located very near the FPGA |If
1 [ _8 possibl e return the ground for this part to
R109 the cor ations input circuit!
T1-6KK81 1000F = 20 b-Pin Header RS P
v R346, 9 1 R426 COM AD Do
LI0805D121R 1K1% R342 100 1% VIN® R R427 A
5vanalog < con D1 g RaoH COM_AD_D1
c351 DHDH>33v commerer R361 1nF VIN- D2 [0 R429 COM_AD_D2
COMREF 2.5 ) 100nF 205 R343 = 100 1% By D3 o) R430 COM_AD_D3
= CR9 D4 5 Ra31 COM_AD_D4
R270 - 249 1% D5 22 Ra37 COM_AD_D5
urr 5, BAS70-04 D6 = COM_AD_D6
10K 0.1% mw b7 (28 R433 COM_AD_D7
MAX4166ESA 2 R434 -
D8 = COM_AD_D8
c104 Do |28 R435 COM AD D9
COMM-REF 10uF 6.8V Tan R311 COM AT OTR
R271 ~ c96 1 AP 2
15.0K 1% 10uF 6,8V Tan %TLE T COM_CLK
co8 14 U4
100nF co7 6 PDWN 7 R300 39K 25V
c99 100nF REFT MODE Jumper
R120 If RI25 is present then CL04 100nF < REFB ovad 24 U2 23v
6.04K and RI12 nust be there as Avdd i CXENE WY ’
well. If RI25 is not present, COM_ADC_REF At \rer ‘Avdd (12 | _]_ LI0805D121R g Open Ckt
C115 Jumper 23 C1
TuF XIR the: C‘mwal;: rﬁpl Iaged :M:’h JU3 I ﬂ SENSE 512"3 P 00nF Wth some switch fets and FPGA (or
available fromgarrett a shor should not be 99 o L 1 PLD) control lines, one could
present. JuL -—4 ~C28 cause the span to be control | ed
Ree 505="" Open Ckt AD9215BRU-65 100nF remotely. 1V span nay be good for
1.0V 1%+ - Voffset of NAX4166 00nF digitizing time ticks. If pins
»7 c292 = are lacking, then, perhaps 1V span
OCOMREE nust be used to derive SVvanalog 2 Pin Header 10uF 6.8V Tan shoul d be chosen to reduce
. P N Strap SENSE to Ghd for 2V Span. constraints on the input =
this ref because it is vital JPng " Pl
that this voltage track the Pin Header R97 R67 Strap SENSE to VREF for 1V span. anplifier.
o Open Ckt Rb* 3. 33Vgrap SENSE to Vol tage Divider for span
reference used by the N 5Vanalog
e Yo 5 =1. 0( 1+Ral Rb) .
communi cati ons discrininators
(w22) Al 2
o0 R87 200 B39 B16 up to 190 mwW
Repl ace OR7, CRB Open Ckt LI0805D121R LI0805D121R
wth 5V zener di odes s u27
LINE A 21
o 221 10UTA  DBO [A—
A 10UTB pB1 E—
Ra18 R816 C102 12
133 19pF NPO* ggg 11
= . LINE B R85 DB4 7y
2
- 2T N\ COMP2  DB5
TT1-6-KK81 o1 b Jumper 19 COMP1 DB6 8 COM_DB6
comliance 15 %2V 2528 clos 18l eopns  Dag B ng‘ggé
Nov 21, 2001 Added other ternination and resistors = = !
> Zowt/leg = 62.5 ZMM52278 [L00: ia REFIO DB9 : COM_DB9 i
ohms. So the i deal 4 REFLO  DB10 COM_DB10
load inpedance is 125 2 DB11 S COM_DB11
ohns = 250 || 250, 2 Avop DB12 [ COM_DB12
where one of those is DvDD DB13 COM_DB13
the reflected val ue - - = 28 COM_CLK Give ne a good reason to run this DAC from QLKx2...
fromthrough the 1 1 T2 A ok Instead, | think it should be run froma line fromthe
transforner. . — FPGA and the line should be nonitored by an input of the
Since f[}UOnSF ?&25% fgg:': f[}00n7F ClTOE AD9708AR atwd if tinming precision measurenments are desired.
z1/22=(nl/n2)"2, a 100nF
2:1 transformer
transforms a 200 ohm COM—TX—SLEEP> itle
0ad i mpedance to a Possi bl e upgrade (o ADHTSAAR Digital Optical Module Communication
140 ohm1i ne. o -
ize Document Number ev
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T GO
2 ak
3 ak
FL_ON_OFF 4 QD
v 9 5 FL_DD
C354 6 FL_DL
100nF LVDS to LVDS 175 o Qo 4 7 FL_D2
= s FL_CLK - 3 FL_n(g:LK 8 L8
FL 5 g FL
L s FL_CLK o 1o P Q0 FL D2 9 LD
CLK ) oo L —F57 10 FL_D6
aLk S | 2 7 FLnoK oo 10190 P QO Froe uooRm
M FIN1101M FL_noE 3 10 2 Qo KrLnwe 13 RO sy 1 5vanalog
R231 FLAO 20 FLAS 4 ey A
100 1% _ AZL_Al ;2 o 0 C\ o 2134 Fm_'-_“ 15 @D N
T 0 O QO 16 VR —>) AUX_CTL
FL_AS 22 2 =
FL 18V 25 5 OJz28 FL33V FL_AO
FL_5V 26 /O O\ 27 FL +5V FL_AL
240 o Q o2 - L2 DAC_Out_0,
N FL_Triggerg< 5lo o ol KFL_Trigger_bar FLAS DAC_Out_1.
FL_D[0..7] FL_UNDEFINE FL_ATIN FL_A
= - 34 Q 35 g - HEADER 7x2
FL_PRE_TRIG FLAS =
40 —PRE- ! =
Fr iHE'o? 210 P Q O3 %Et_mi ao Mount this connector anywhere that all
FL, = 4 ln o144 W vV &FF pover supply vol tages are availabl e.
FL | 42 /O O\ 4 1 1.8v
L T :2 o p C\ o :R 1 45V Can be used to power and control alternate PMI power supply
= 90V_Pos ) > 90V_Neg -5V
3.3v
a0
FLAL.5] )= 12 x 4 SamTec ESQT-112-02-L-Q-078 30 G
31 G
32 a0
Looki ng down on the component side of 33 Undef i ned
the DOM nmin PCB the pin pattern will 34 ao
look Iike the inage above 35 PRETH G
36 FL_ATTN
37 ™
38 ™
39 T
40 ™
41 a0
42 a0
43 a0
B48 B52 4 a0
1812K121R Bead 1812K121R Bead j: 990‘3 .
+5V unfiltered <} e FL 45V 18v <t L -2 FLL8Y pd gov_Neg
c255 c257 _|+ c2s4 c314 c264 _|+ ci123 48 QD
47UF/6.3V Tan 00n 47UF/6.3V Tan 5 a0

E 00nF IlOOnF j‘\

E 0nF IlOOnF j‘\

I'n the 4x10 arrangenent, this |ooks like the fol | owi ng:

B49 B51 [e%) LD FLD4 R FLA FLAM 18/ GD ldef TO @D QD
1812K121R Bead L sy 1812K121R Bead [eX3 FLDL F.D6 QD FLAL FLAS +5V TRG QD TO @D 90V Pos
v <t 1 .- 5 = 33v<t 1 .- = FL 3.3V oK  FLDR FDB GQD F A QD -5 TRG PRETRG T&K QD  90V.Neg
c161 100 |+ cazo cont t00nE |+ cazo GD FLD3 FLOD7 VR FLA3S ONCGFF 3.3V @D ATIN ™ @D aD
100nF 47uF/6.3V Tan 100nF 47uF/6.3V Tan
= = 1aD
2 SK - Serial clock
2/9/2003 gtp Voltage nets, NOT off page connectors. 3 SK
4 M8l -Serial datain
5 MOSI
6 MSO- Serial data out —c{ﬂ TP12  TESTPOINT ]
7 MSO
B44 B45 P8 8 @D SERA
1812K121R Beaf12K121R Bead ceb 20 2003 d: o b g:gé ;%L;I 9 00 (DAQ) - Chip sel ect for DAC A
+5V unfiltered))  Ema 2 e BASE_SCLK q 3 2 BASEMIRO 10 C0 —2Lne 29 999 NC F—
coa7 coa8 coa0 |+ cous gtp. Net name BASE_MOS! d s 6 11 CSL (ADO - Qhip select for ADC —3ne 66 666 NC H—
changes to match BASE_MISO q 7 8 TESTPOINT  TP13 CLK CLK TP14  TESTPOINT
100nF 100nF 100nF ~T~ 47uF/6.3V Tan BASE_nCs0 12 Cst
CPLD APt BASE_nCS( q 9 10 ; TESTPOINT ~ TP15 PIN PIN F——0 1 TP16  TESTPOINT
BASE nCS1 13 QV CFF - Pover supply enabl e/ di sabl e 9 10
BASE_nCS1, 911 12 BASE ONOFF el TESTPOINT ~ TP17 PIN PIN TP18  TESTPOINT
L o ca52 sz |e coso BASE+5y BASE_ON/OFF d13 14 SATES L TESTPOINT ~ TP19 p— e O PIN —2——q 1 TP20  TESTPOINT
= 100nF 100nF 100NF I~ 47UF/6.3V Tan q15 16 15 +5V - Min pover TESTPOINT ~ TP21 PIN PIN TP22  TESTPOINT
L ST 5 - BASESV d17 18 EASES 16 +5V TESTPOINT ~ TP23 p—5 e PIN ——0 4 TP24  TESTPOINT
-5V unfiltered ) . L 919 20 17 @D TESTPOINT  TP25 PIN O PIN TP26  TESTPOINT
B46 3M1120 2mm pitch 18 QD TESTPOINT ~ TP27 3—19—21 PIN PIN _20_022 Bl P28 TESTPOINT
EEU FCLEATO P Pover - Suppl v TESTPOINT  TP29 PIN PIN TP30  TESTPOINT
1812K121R Beaf12K121R Bead £ P pply 19 -5V - Main pover TESTPOINT  TP31 °_§I:“ PIN PIN _%_0 B P32 TESTPOINT
3VL120-ND f rom Di gi - Key, 20 -5v TESTPOINT  TP33 PIN PIN TP34 TESTPOINT
ival : to match the interface docunent, Jan TEST POINT TP35 3—%— PIN PIN —Zg—o 1 TP36 TESTPOINT
or equi val ent 02, '03 TESTPOINT ~ TP37 PIN O PIN TP38 TESTPOINT 2
TESTPOINT ~ TP39 p——3 PN PN 32— 4 TP40  TESTPOINT
TESTPOINT  TP4L PIN PIN TP42  TESTPOINT
TESTPOINT ~ TP43 p—351 pin PN -8—0q o TP44  TESTPOINT
TESTPOINT  TP45 PIN PIN TP46  TESTPOINT
MICTOR 38 connector
This connector is neant to be used during pre-production
debugging. The footpring should be nounted on a part of the board
that is later broken off and discarded. The test-points will be
used to tack down one of wires that bring signals out of the main
10K 19610K 10610K 19610K 1% board.
R220 R223 R226 R229
10K 19610K 1%10K 1% i i
K K oK o Conpati bl e with nodel P6434
3. 10K 19610K 19610K 19610K 1% pr obe for Tektronix | ogi c
R221 R224 R227 R230
anal yzer. L
—Li e 09 gagg NC 22—
—3 66 666 L4
NC 56 60606 NC
—3 cik CK [2— 1 FPGA_DO
EX_DCD PIN PIN [~ FPGA_DO FPGA_D1
EX_DSR PIN PIN 12 FPGA_D1 FPGA_D2
EX_RXD PIN O PIN FPGA_D2 FPGA_D3
EX_RTS PIN PIN ig FPGA_D3 FPGA_D4
EX_TXD PIN PIN 18 FPGA_D4 FPGA_D5
EX_CTS PIN O PIN [ FPGA_D5 FPGA_D6
EX_DTR PIN PIN 52 FPGA_D6 FPGA_D7
—2 PN PIN FPGA_D7 FPGA_RW
—281 by O PIN gg FPGA_CE L —>>FPGA_CE
—25piN PIN FPGA_DA LS FreaDA
—2 piN pIN 28 FPGA_RW
T fr O o B — - 1
—3 N PIN 32—
—3B 1N PIN 34—
—3B 1N pIN 36—
—3 iy pIN 38—
MICTOR 38 connector
Conpati bl e with nodel P6434
probe for Tektronix |ogic flle
anal yzer Off-Board Subsystems
ize Document Number ev
c | <poc> <Re\C
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C

C160

B20

LI0805D1P1R 100nF

Design for 1V output swing of driver=>0.5

port =>0.3535V at sumpor t.
0. 3535V from nei ghbor at sumport => 0.175
port B => 0.87V threshol

d.

Tune with resistor between bases of @1,

V at

V at

@2

PGA
| se.
| se.

Drive this node with Tri-State output of F
Apull-up will deliver a positive unit pu
A pull-down will deliver a negative unit pu

splitters.

1 2 3 R143
COINCIDENCE_OUT_UP > AAN o
R139 4
1.1K
Note to FPGA designe r: 499 ADSO005RT 75.0
" OO NG DENCE OUT N xX Bal anced output to nininse noise on the board during an e vent.
lines nust 'float' wh en N - 2.3V 5vanalog
not signaling (i e R372 R14% ) 5Vanalog
high-Z state o f 1 A Al A~z | B21 LI0805D121R u11 l
tri-state output) 2
Both positive an d 1K 1% >— | Rseo s1
. 0,
negative pulses a re 1K 1% R373 U6 g Tt | 4 AAA—>DCOINC_UP_ABAR
pernmitted by pu! ling up B36 C387 15.0K 1% 2 {>__|_ R359 51
or down on the inpu ts 1 > 5 e >>
to the driver op-anp s. 5Vanalog 4 A YA ) TPa9 75 N N\N—>>COINC_UP_A
LI0805D1P1R 100nF R145 2.2K ’_82—Pin Header [ R357 51
1 A 2 3 uso - RITS R375 Threshol ds should b e ‘ i E-leAAA—>coiNe_up_B
COINCIDENCE_OUT_DOWN AN 4 0.08V or S o == C163  47pF NPO {>—_|_ R358 51
0,
11K 377 IK1%  ahove and bel o w L COINC_UP_ALATCH 14 1 =T LI3AAA—DDCOINC_UP_BBAR
COINC REF anc e FSTD3125M
o 5Vanalog = —
R378 B7 LI0805D121R ) )
499
) 1K 1% u7
5Vanalog 9 2
R380 1K 1% 1 2
MAX4166ESA 1K 1% 3 AN 8 TP50
ue4 ° R381 R146 2.2K 2-Pin Header
COINC_REF 3 3
+ N 15.0K 1%
2 l R - C164 47pF NPO
A% LL =
cdy S . R382 R < COINC_UP_BLATCH
— T X 8.1K = 5Vanalog 5Vanalog
—= L R383 U10
i = 100 TP47 B37 LIOBO5D121R
~N 2-Pin Header
| good four quadrent |ow power 1.65V reverence coul d 2
be used in place of the MAX4166 and associ ated A +—>>LOCAL_COINCIDENCE_Upper {>__|_ R356 51
circuitry. Apotential problemfor this circu it is - - us 3 T 4 AAN—> COINC_DOWN_ABAR
the stability of the MAX4161 when either or bo  th of +——>> LOCAL_COINCIDENCE_Lower 2 = {>—_|_ R350 51
the opanps are driven. Varify with first proto type. a L8 TP48 3 1 2 5 — | 7 ’\/\/\—>>COINC DOWN A
3 2-Pin Header ) 12 - -
- R385 2.2K < TP51 [ R345 51
TB5 g Z1A PSC-2-2-75 ’_82—Pin Header 11 —— |
board_to_wire 1 2 T3 4 sum_up 1 5 — [ 1 = 10 AAA—> COINC_DOWN_B
1 SUM PORT GROUND 9 {>__|_ R347 51
31 GROUND  GROUND |2 ort 2u 391 1470F NPO
TB6 RS?M 5 PORT 1 PORT 2 S D 5 P 14 = 13 AAA—>>COINC_DOWN_BBAR
board to wire | | A GROUND  GROUND R384 < COINC_DOWN_ALATCH
— = 1 FSTD3125M
2 A1 i
T3-1T-K81 _ _ CAUTI QN Svanalog = =
A bal anced waveform like AM, is and of PSG-2-2 operate s B40 LI0805D121R
desirable for transmssion over t | hig § at pedestal potentia | 75.0
pat hway. S
= €62 100nfF =
TB7 ™ 8l Z2A  PSC-2-2-75 U9
i sum_down
board_to_wire = 3 4 é SUM PORT GROUND ‘21 2
GROUND GROUND
ort_2down
80 54 PORT1 PORT 2 |2 > 3 A2
B8 M 7 GROUND  GROUND & ] o2
board_to_wire 1 1 6 R386 2.2K 2-Pin Header
1 R387
1 T3-1T-K81 o Cqincidence-REF | 2 1 =
— It may be possible to repla ce VA b
the PSG2-2 with asinp le C392 47pF NPO
Nov 21{ 2001 Bob add ed transformer, but this requir es < COINC_DOWN_BLATCH
IMresistors t o taking into account inpedan ce
transformers . matching side-effects. Ina ny R137  150*
case, T2, T3 will have to be
Power = 4*1.3*5 + 2%0.4*5 + 1*1.3*5 = 36 nmw chosen to match the splitter to
the tvisted pair cable ort_2down ort_2u
pal Make sure that when the op-am ps Title
are driven, thereisn o sum_down ¢ 22B sumup o Z1B Digital Optical Module Local Coincidence
significant bounce ont he
' ?ound' ins of the pow er port_ldown T1-6-KK81* port 1up T1-6-KK81*[5i7¢ Document Number Rev
g p p ® ™ o B <Doc> 0

Date:

10 of

15

TLljesdav, March 11, 2003 [Sheet
E




cir2 Cl44 33V C145
g%rg: 100nF A 100nF
100nF Flash Chip Select routed through PLD
n P o EBD[0..15] Y=
25V FA[0..17] e =< FD[0..15]
us3 & —>18v 5
e EBAID.24] =R o - =
—ET 1 \c>>> >Vddg B2 c177 EBA2 24 F
—Hi e Vadg B L00nF EBA 2 > i 3.3V * 75mA for SELECTED chip
—HI N Vddg |52 €169 EBA: 22 Fl = 247.5 W
Vddq D9 100nF EBA! 21 F
K2 |\ Vddq E1 c132 N__EBA 20
K3 Ne Vddq 1 100nF EBA 19 42 EBDG
vddg M9 c133 EBA 18 44
= 4
SD_CLK;;j CLK Vddg NI - 100nF Egﬁ ; D D
SD_CLKE CKE vddq (22— = 0 :
A[0.14] Yy vddg 22— =< Dj0..31] EBA & o FD;
A a8 | o EBA 5 1 E
A DO EBA: 4 2 To provide the FD:
AL go |4 oo |-B8 29 EBDZ
A2 E7 | s 0% iz SO 2.5 = 150 W . EBA. 3 41 conpatibility with the FD:
A e 02 8 e Per ey i £on 2 (43 EBDLE AVD AT29DL322D
1 |45 =BO50
A G2 | A4 B3 [Mhe D, N_Esal7 nECso
A ca e V- EBAE— 17 9 R340 FLB
A b1 A g D8 [ EEALS 16 10K 3% 5 o NC <t nFUB
b2 | A7 P T N_Es. VNV s,
A D EBA2L —
5 Al 2 L2 2 ax Flash_nWP 99 WE L NFWE
ALL o | A10 D9 D10 Flash_nOE 3> 28 NRESET %6 oF nFOE
A 2 an D10 M2 Flash_nWE 92 1L
At 21 BRO 11 F2—7 Flash_nCSO
SD_CS_N[0..1] >>\ BAL gg o 5 R337
SDCSNO g8 e D13 TE28F320C3BC90 10K 106 -
cs D
WE Cl49 33V C148
»>—K8 e gig _Ea_RZ 4 Megabyte 33v 100nF 100nF
nmsggﬁ RAS D17 (2L % :':5"
nCAS CAS D18 5 nory
SD_DQM[0..3] SD DOMO p1o B2 D1 /] F
DOMO_k9 | pomo D20 [-SB 33V 33v o
SD_DQMI k1 A9 21 Fi
SD_DOM?2 g ggm Do e 22 usg Fi
SD_DQM3_Fp A8 23 EBA 25 EBDO FD!
DQM3 D23 24 N 2202 8§ D -2 —FeD1 E
25 EBA 23| 21 s gg; a3 EBD2 e
EBA: 22 EBD! Fi
27 EBA! 2143 b3 _35_&_%_._ 0B
28 EBA 20| A4 DQ4 Mg FD
29 EBA 19| A5 DO My, EBDE F
D30 EBA 1848 DQ6 7, EBD FD.
31 EBA a | A7 bQ7 EBDS8 E
EBA AB DQ8 EBDO =
EBA :io D%?g EBDI0 FD: 3
EBA S A1 po11 FE—=2 =
EBA: | 39 EBD FD:
EEA AL2 Q12 3 —FRp
Con 2 A3 DQ13 [~4=—FRD1s
EBAL Al4 DQL4 7/ o EBD KnFest
EoALT AL5 DQ15
AL6
1 [ E—
17 NC
BALO i
AL9
\_EBA2L 10 —
104 a2 we 4
11|58 RP
26 | WE
Flash_nCS1 ) CE Q o
Z ~ Q
& 8 S
TE28F320C3BCI0
Flash Menory Ju1s
c170 PP 1
100nF 33V M
C174 Wth the PLD using a driver, | don't Jumper
100nF think these pull-ups are needed. F
c175 FD;
100nF Flash_nCS0 R3284.7K Fi
N c168 : : Fi
Flash_nCS1 Fi
sb_ciK oK Vo ] 100nF ash_n R2UTK o o FD:
SD_CLKE CKE vddq 22— = :
ez | = FD
A fer Vddg F
A Ga | A9 RS Fi
A2 £7 | AL DO 7y D F
D
£3 | A2 D1 M pg g
A3 D2 5 33v <t =
2 Sl D3 B8 >
A G :g gg V8 Samsung 8 Megabyte 32 E
A AT g E Y, D bit vide memory for FD;
H2 { e o7 H& mobi | e computers = F
A 1 2 pgH2—2 (laptop) has
AL0 G ® M " €134 €135 C136 C137 C138 2
ALL M2 reasonabl e pover. 100nF 100nF 100nF 100nF 100nF KnFcs2
Al3 PL D: Several of their
Al4 N2 products have the sanme
R1 D: foot pri nt
SD_CS N1 N; K4S64323LF- §( D) ULS
nWE>>—KB— 2;2; (super | ow pover -250)
= K4S64323LF- §(D) P15
:&"ﬁg 08 ] (1 ow pover -400)
BO 9 2.5V core, 1.8V 1/Q
SD_DQM[0..3 "
-DQM(0..3] > gg C8 gg 1.8V I/Orequires
A9 ;
25 A 5 special register IP102 —qw
SD AR 23 set-up for CPU.
> 24 NC 89 999 NC
c 25 —3ne 56 660 NC [HA—
2 = 3 A ]
5 D28 FD: = N PIN 10—
D2 29 = FA: 13 ] PN O PIN 7 Fa
D 30 Fi E 15| PN PN 6 F,
2 Y o 5 PIN PIN 5
= A piy O pIN 8
FDf FA10 19 20 FAI1l
FD: FA12 21 | PN PIN [ FAI3
K4S64323LF-S(D)P-15 F FA14 PIN PIN F
2 24 A15
= FA16 o5 | PN PIN M6 FAI7
Qoss to Mcron FD: FDX 27 | PN PIN o8 FD
MI48VANB2LFFC- 10Ta. whi ch Fl El 29| PN O P [Fao—€D
v ) ED: FD4 ED
requires address line All = = Ll bin PIN i £D
E nECSO a5 | PN P [Fa6_necst
FD: FCS2 38 NFCS3
DEES2 a7 o)y PIN
<nFC53 MICTOR 38 connector
1
itle
Digital Optical Module Memory
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|
An address space of 16 registers
BASE_MISO )

u29

Require MUX_ENA | ow at power up. TP53 PLD_TP R63 MDE
N = . | 143 0000000 Feb 10, - .
[Requi re v pover supply control 2-Pin Header 8—-—2 scnos2 3 c B1(GTS?) A3(GSR) > BAROMETER_ENA e 2003 GIP - TEST_MIDE Junper
at power up, and through ! B2(GTS3) ﬁg 140 <§EEMA?)SI A_B L A>3V U826
el oadi ng the FPGA DSR Local 100 1% _R102 BS(GTS0)  vAl> 132 FL - 100K 1% o
[BOOT_FLASH 1 ne control Moni tor ADC (i2c) ADDA Page  SC_nCS6 100 1%R303 6 1 pioaTsy)  ALs (Ll FL, 33v X_CTS -
MUX_ENO <&rg——L B13 AL EL - EX_CTS —-AZLX TSR UART_CTS_N
Desi re: 9 1gn c1 438 . R811 R812 EX DSR SCEXRXD £y | UART_DSRN
SC_MISO B15 G 135 FL D4 10K 1% 10K 1% EX_RXD UART_RXD
ACC and DAC control not ATVDL DAC S Cer B @2 [z FL D5 2224 GART_DCD_N
dependi ng on FPGA | oad (avoi d MUX EN1 Lo 121 o~ o5 L FL D6 HEADER 2 X_TXD 1 UARTRIN
911 t ches) - PIDTP 3]t N o s FL D7 = Ex 10 KEXDO G2 e o
remenber source of pover failure Ok line for SPI/Mcrowire &l2c SC_SCLK}?—E— D4 X c1s i a<<sc_eL Feb 3, 2003 gtp é;—g_}rs X DTR 120 | UART_RTS_N
Fi ash Memory CSR remappi ng SELAL CSOFT RESET 15| 25 § K16 "2 FLAL Approved Feb 5 UART_DTR_N
128 FL_A2
ex o _"POR Liooer mmr 1 D12 Nk -5 FL A3 EPXALF67212
EBDO 19 GD1164 v EE 125 T AZ
EBD 20 < 124 L_A5 bas16-sot0 conp property 4
cu EBD 21| SISA KU 7151 "Ra4q 100 1% CTS_Local
1120
33V EBDA 21 G13 Pl —0 G Feb 20, 2003
100nF PLD_CLK <& EBD! G12 15 = FL_nWE atp
f the communi cations ADC and DAC do uTs ggm,—a- Gll , X h4 FL_ON_OFF Net Nanme u1s
B2 G6 C mHML— SSA RTS_Local
fot Toad the near by transl ator too 2613 13 Mg L_UNDEFINED Feb 6, 2003 gtp  Cnanges for TOToga 35| TUN  T10UT
heavily, and if the line to the CPLD LD INTDONE 28] F7) 6 [ TXD_Local R320 4.7K @Ln CTsin DTR Local 1o | 12N T20UT 10
s short, then U78 may be taken out 2 e 301 EgGeKo) oy M4 g AUX_CTL DSRin TN T30uT
pf the design, and the clock Iine nCLRY EXCTS E5 12 SC_nCS5 Moni tor ADC (i2c) AD DA Page PU_SER 232 | 4 19 RXD Local
outed to the GOLKO line of the FIN1018K8X A %1 pGekn) X 1L SC_NCS3 Ryp Local Per Lantronix [ 5 | RIN - RIOUT ™ SR Local
LD, nRESET K—gratos o *e2 (= ocal TP63 Server g | R2IN  R20UT CTS Local
= *F1 32 SC_nCS7Tenperature Sensor (i2c) ADDA 2-Pin Header docunent ati on CPU_SEROUT1_RS232 7| RN RIOUT Mo
ATVDD DAC SC_nCSO F2(CDRST) iy 07 A ¢ BASE_SCLK DTRout g Egm Eggm 15
FL D7 S(E:B_(%K F4(GCLK2) N *J4 H6  ZCBASE_ON/OFF PMI HV Subsystem RTSout | uT
/FL D6 _NCS4 »)—EBA0 F12(DGE) B XBASE nCS1  sPl/Mcrowre c262 ,_| 28 o1
|04 0000000 X -
| FL_ D5 —EFH F13 36 [ BASE_NCSO  porg b 3 2003 Digi {Key A9045-ND 100nF [ 1] 247 Cl+  RIOUTB [ —
S od —‘U—EBAZ F14 12 _— {BASE_MOS! eb 3, gtp RJ45 AMP 555764-1 c261_|| 1] ¢l R20UTB
PRS- — 102 EXRXD =
|/ FL_D3 EBA3 *F15 Jia SER PWR Approved Feb 5 ) 100nF [ > g§+ ||
D —fra—3 1 Fi6 a6 HA— SZ R Wred as DTE 21 &2 AX3241CWI
FL DL = w— [ — e 11 cable to 31V
FL H2 L11 -
[ FL D0 £8_n0E e o xUla Rt a0 ., EXOTR MDEM L o
FL_D[0..7] <K Ewl EB nWE - 42 s S 13 R126 100 1% EX_RTS R286 100K 1% EN
- C! 4 95
= EB_nCs2 H6 L14 5VAnalog ; Feb 3, 2003 gtp SHON
A o :_5.0_51 20 HMH L us 94 P64 Silk screen shows wong direction. %
L/ "FL A1 EB_NnCS0 H12 v 016 ‘HLE] ; Ds2
L FL_AC BOOT FLASH 53 | H13 7015 a8 Feb 3, 2003 gtp 2-Pin Header BRMMOTR// - y
FL A0.5] <<_/ Qutput used to unconfigure FFGA  nCONFIG Eig = ) gig (a7 nRESERK s2 Feb 3, 2003 gtp 3.3V <B R319 130" _EX XD “'gl—:h 3, 2003 gtp A
B 56 N
INT_EXT_PIN_N <& P13 —o12 88— X Approved Feb 5 ) 2 R31 130+ _EX RXD
EB_NCS[0.3] ==k £ ncss PLD_FPGA_nWE P12 o11 85— This forces the power ’ VN "
NEB nCs2. PLD_FPGA_nOE e x o2 supply to crash, DS3 SER_PWR R317, 1K 1%) R3Q6A 10K 1% 2 Pin Header
PLD_FPGA_BUSY )55 FPGAD o0 P6 ¢ §M14 182 initiating pover on reset BR1111C-TR
NEB_nCs1 FPGAL P5 C m13 FB— nPCR after a tine del ay. nconfi gured =
\EB_nCs0 FPGA2 2; N16 M12 [FBL—>> Flash_nwp B3FS-1002P (Omron) ) 27 R30 1K 19*NIT_DONE _
FPGAS N14 A M6 23> FLASH_nWE
PLD_FPGA[0..7] 66 | 1. vs 28— FLASH noE DS4
)| FPeAT n = = 3
PLD EPGAO IDErcas E84 N6 A £ M3 R FLASH nCS1 [BR1111C-TR é g § 8 % % g 38
(D FPGA 5 FFCAT o ne X g M2 FZ8—>> FLASH_nCS0 R37 10K 1%
g g N3 w1
L0 FPon [D_FPGAT 1N g EEEEEREER
D XXX XX XXXX
(D FPGA e EEEES5588
[D_FPGA5 R131 10K 1% PLD_TDI &
[D FPGA6 R130 10K 1% [D.TMS g5 | B15-TDI -
LD_FPGA RI20 10K 18 DTk 5 O S A e C276 C275 C274 el
o X .
K 1227 o . 10nF  100nF 100nF A TE
. vdd 1.8V ITAG
oD vad ﬁ—_} 1 1T T Sorts
GND vdd PROC_TMS E24
GND ROC_TDO T o] PROC_TMS
GND Vddi ~o EPC EPC ROC_TDI t23 | PROC_TDO
GND Vddl ROC_TCK £24 | PROC_TDI
P Vo Saav W deA eaFl asher Boar d BYPASS I NLI NE £24 proc_TcK
GND vddl I T 1T T T T T 1 L= ) P2 PROC_TRST
GND l l l l l l l l /l‘\ Verticle Entry Shrowded header D16 aal
GND Vdd2 - R d. R TDO2TDI B15 | TROT
EPCIDI
o vaaz €109C110C111C112C113C114C140C141  C142 —1tqs 4P ! e AELS ] 5
1= 100nF  100nF  100nF  10nF OSCON 6SCA7M TEADER 22 Tor ADLA 1o
= 100nF  100nF  100nF  10nF ITAG ROUTI NG B 1o
XC2C256_TQ144
£>NC ) EPXALF67212
us2J For bypassing the EPC2, junper center
c1a3 to bridging position, pin1to pin 2
22 To put EPC2 into circuit, junper pinl
NoL mgétg <OneSPE to pin3, and pin2to pin 4.
RIS ceo R29&,  470pF NPO
PG 100
nSTATUS ap1p | NCE o sa -
nCONFIG n ]
U39 BIK 20 ICONFIG PGMI3 K onespE-C ERE ge3 8
R295 CONF_DONEp;3 | DCLK CS-10
INIT_DONE a3 | CONFIG_DONE nCs-i0 2 Egmg Nl £88 EEEE]
Opeg.Ckt 10-INIT_DONE nws-io 2 K MultisPE $xx ool 2
i Cla 1 jseLecT RovoBSY 10 |42 R29%,  47pFNPO 23V gyt A
= Jumper L CLKUSR-10 [-5234 100 "
R78 EN_SELECT % U60 i
. NRESET B16 MUltiSPE-C If it isfound that the
3.3v <t lKM\/‘ NRESET Vee Vpp configuration is correct,
nPOR 2al oon Vppsel Vecsel JuLl, and JUL2 can be
R209 BOOT FLASH n installed during manufacture.
JUl6 10K 196 Cl6 4 BoOT FLASH FAST l01 4184 nCE = pull -dovn Ju32
Debu ! 'nWatchdo D14 FAST—IOZ neeo = open ckt JU = 2 TCK TDO 24 EPCTOD, . . 2 100
JUMPER3 JU3T DEBUG_EN FAST_I03 OneSPE TRST = pul | -up 33 ™S 25 | 1S
cis FAST |04 MUItiSPE ™ = pul-up TDO2TDI |-—EECTl 13 oF nSTATUS __Open Ckt
Jumper = PGM6 CNDSTOCELTEST oz pu-up Open Ckt NCASC [77¢ NCONFIG
- ya P = -
CPU-OK is a clock that HAS to be there at power up. PGM5 IO_DATA7 *LoCK1-10 [i24 :gm; e _pull w DCLK 2| beLk nINIT_(E)(iI;I_; 1 DATAQ
PoM5 _ wval S-pite LocK210 |28 T = pull-up CONF_DONE 0
FPGA- QLK nust be delivered to the FPGA after the FPGA PGM4 A18 | 1o " R24 GM9 NSTATUS = pul | -u ncs
is configured (a documented work-around) or a late PGM3  a20 ] 18_82¥ﬁ3 ::gg&i-lg AB4 PGMI0 OO\l G mi: = ulpl -u I
version of Quartus nust be used to conpile. Egmf 10 DATA3 8 nL'I)\FIa = pullpup ’ _I:LL one
Pomi_ gl = pull-
BGMO h20| 10_DATA2
DATAO _yy7 | |O-DATAL EPC2
C146 100nF 6 DATAO
33v ~21 10-DEV_CLRn
us4 _8 2-Pin Header 10-DEV_OE PLD TCK
2 CPU CLK
JP1
p
T N1018KEX 524 ¢ ReF PGMO L S b Pom1
—FovMz 9 PGM3
P20 PGM4 93 4p PGM5
= N2g | CHKIP PGM6 9s 6P PGM7
c374 10-CLK1n Wg 7 8 P——sGm
W6 d obal T PGMI10 9 10 L
P73 g | CLk2p Qock Thomiz__qit 12 Soar
= 100nF 2-Pin Header 10-CLK2n PoMid 913 14 BaM 1
Inputs q 15 16
823 ciksp
4 10-CLK3n
51 cricap 2mm pitch SMD HEADER 102
NC7S7126M5 10-CLK4n
osa Service Connector for
= 3_3\/<m/\/\/\—321— CLKLK_ENA the conveni ence of PROC TCK
- NS | sof tware programers. PROC _TDO
PGM12 g | CLKLK_FB2p Wilizes multifunction PROC_TMS
10-CLKLK_FB2n i itle
o pins.
ClKInpp; | CLKLK_OUT2p Digital Optical Module CPU
Mght vant to add sone of Ma_| /0-CLKLK_OUTIn AMP 2510-6002UB* i
these nets to the NC net. IO-CLKLK_OUTZn - e Eggﬁr:ent Number ov
EPXALF67212 DO not mount PRC_JT4& Connect or <ReyC
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Charge punp voltage doub ler driven by a TP11
buffer driven by a DAC output.
d P U69 0.6 mwW
B32 C239 1| 8 8
5Vanalog<} l— o 2.2uF 6.3V Tan FC v+ 2-Pin Header The resistors shoul d be placed
g | C291 2| caps+ Osc M - Cz240 radially at one e nd of the
LI0S05D121R T Loone | 1 _2.2uF 16V Tan charge storage cap acitor. The
N n 51 mW 3 GND LV & T i nduct ances shoul d
= ™ | 4 c N be kept as small a s possible.
- CAP- OUT —
SingleLED-BRIGHTNESS-CTL h R237 10 ~ 4 =
g _ ] 2 MAX660ESA | Resistor values sma Iler than 1
Driven by a 10 bit DAC 2 | — R235 ohmare availa ble in
u70 ES C242 c241 .
MAX4166ESA 10uF 6.8V Tan 100K 1% 22pF NPO the 1%set. Resis tors should
< R236 be chosen to pr oduce an
L = y I 2 o ' ac.cept able signal t o the ATVD
R-39 O Jumper — — — o\
A A AL | R238 R234
‘ |1|_— Q18 g K S 51
100 C244 2N7002 & N
e 100 — ] BpsBpalp,
1000F 1 || N N N _$—>)>PMT_LED_PULSER
i A _
= _| coa3 R243 =  DS1 |\ = = = 8 TP10
— 100nF N R244 UV LED [N 2-Pin Header
1K 1% Q69 4.7K g
A Q17
||‘|__} 2N7002
® G
3 MMBTH81m ® —
R2460 C245
L0y —_—
u42 S — R247 q
47K =
Z=50 oh i ssion |i g L
=50 ohmtransm ssion line
SingleLED-TRIGGER > 1 I N\ o=
C232
1nF NP NC7SZ14M5 =
VAN
R245 2 SN74AHCLGL 4DBVR
—
1K 1% =
Trigger on
R SING ed ge.
Pul se width
>20 ns.
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Over- Vol tage protecti
supply. | suppose,

on for the power
this could as

easily be bal anced, using just the N

and P FETs.
powver supply input

If it is deemed that the
vol tage range

(and tolerence) is great enough, the
protection circuit can be del eted

fromthe design.

At bob's suggestion, put the power pins in the yet bigger

flasher board int

>>90v_Pos

Qurrent contenters are:

Pol ytron LWA19-90-5 (a ten watt part)

Pover One 70 | MX4-0505-9 (a 4 watt part)

—<< 90V_Neg
c85 L13 lappr oved Feb 3, The winner may not be fromthis Iist. > +5V unfiltered
Digi -Key Panasoni ¢ PK1064- ND ELF- 15N002A BZX84C6\8DI CT- ND 2.2uF 160V 2.2mH API 2474 series 003 gtp B24 B25 5Vanalog
c178 B23 R285 1812K121R Bead 1812K121R Bead EEU- FCLE470
1812K121R Bead L10 470nF 250v 1812K121R Bead Ps1 5V 1 - 3 1 - 2 P10267-ND
1 2 1 2 ¢l 1~y 2 1 2 2 [ 14
DCiNL ) Tcaor L \_A_A_J L 23 | Vin+ +5V C180 c181 c182 + C234 4
TIOOnF . CR4 /l-\ - /]-\ T T Vint 0.100 Z—=100nF Z—=100nF 100n0F AT~ A7uF/6.3V Tan
1 2.3 4 O/ Y ) c2 1 2 1 2 16
DCINZ ) L CMHZ52638 I AAAS 3 L 40-120V com
B26 ELF-15N002A A 9 L1 C375 C179 Vin R151 C183 C184 C185 1+ c238 —
1812K121RBead | | i H 2.2mH API 2474 series 470nF 250v 470nF 250v i ——100nF 100nF 100nF 47uF/6.3V Tan
'l This part i ; rs1s cos 827 vin- W ey mm  gmcl
IS 8 OhrTS per b= CR5 oM 2.2uF 160V 1812K121R Bead 70 IMX 4-0505-9 EEU-FCIE470
I N Pover - Cne B28 B29 P10267-ND
eg . v CMHZ5263B NOvAcap 0.100 1812K121R Bead 1812K121R Bead -5v
18127474M251NX
250V 25U L= -5V unfiltered
P15 Ceram ¢
<0 <0 Capaci t or
R B b——c0
cl q é 2 cl
€2 ds g b €2
c3 d 7 sp c3 L
HEADER 4x2*
For devel opnent: A
daught er card pl ugged
into JP15 can be used to Q19 CR2
design an appropriate 2N7002 CMHZ52358
filter network.
PM54-100M 10uH
C187 4.7uH C186 B31
OSCON_6SC6R8M use L2 OSCON_6SC10M 1812K121R Bead C364
+3.3V_IN 15 | 14~~~ OuT: 2 A7uF/6,3V Tan U39
INP1 Lxt 1 Ea?zL- S £>3.3v
0.100 C19 ouT1 2 + + C196 -5V unfiltered 81N ouT 2 >>\mon-5v
100 C366 iOOnF 100nF 100nF -5V_supply 1 + 3
100nF = = T = N Assuming a 500 MW
25 = 4 load on -5V, a gain
INP2 — FIL
RIS7 = 6100 of 100 yields a 1V
33K 5 a signal to the ADC
+5V unfiltered COMP1 5Vanalog <t 1 +\>/Ss é input.
4 C193 -
NP3 ol Lueweo | T aoeoenr
= = o =
33pF NPO C118
100nF
OB CON_6SC6R8M
5V ad L3 PM54-100M 10uH B34 C402 C188 u49
Ve 4.7uH C194 1812K121R Bead C365 100nF 100nF
ON 6! 47uR6.3V T +5V unfiltered ls N
L R159 $ . = T 1.8V - a— ouTt > Imon+5v
23.7K 1% C36! 0191—]_ + -IN Assuning a 200 mMA
o8I FB2 woone L 200nE L T T T alo Ioad on +5V, a ]
= = = = G100 gain of 100 yields
— 5 a a 400nV signal to
= 5Vanalog <t VS Z the ADC input.
R152
18K Vs g
LBI
COMP2 _lex\/\/\]_ —L AD626AR
R158 C404 C201
Open Ckt E3pF NPQ 680pF NPO "
R153 R154 R155= PM54-100M 10uH B38 us0
en Ckt 100K 1% Open Ckt C396 1812K121R Bead C397 C200 C192
N_GSC10M 4 ATUF/63V Tan 1QOnF_1QpnF +5V unfiltered ls N
L €399 ‘C40 " cao 2.5V BN +IN out > Imon+3.3v
ouTs + + -IN Assuning a 500 mA
100nE :E 100nE 100nF :E 410 load on +3.3V, a
= - - —— G100 gain of 100 yields
LBO = a1'Vsignal to
R156 =)
A1 5vanalog <t S 4vs 2 the ADC input. 2
nPOR <&- RSO L Vs <
I compP3 —mj’\/\/\]_ T AD626AR
OUTOK 406 o
4 C199 1nF NPO C117
16| ON2 100nF
NURESET )
Aternet power down-reset option. us1
+5V unfiltered 8
25V 1IN 14N ouT Fi————————> Imon+2.5v
-IN Assuning a 200 A
o 4o load on +2.5V, a
The MQX‘HOZ‘ contains vpltage nonitoring circuitry, andv staged =  MAX1702BEGX G100 gain of 100 yields
start circuitry that mght nake the voltage nonitor chip, the a 400nV signal to
Q
LTC1727, unnecessary. 5Vanalog <t j & +VS 6 the ADC input.
Vs £
AD626AR u
OSCON_6SC6R8M OSCON_6SC6R8M OSCON_6SC6R8M OSCON_6SC6R8M OSCON_6SC6R8M
C321 c427 339 337
SVanalgg
+ w % + w % w § + w § + w § u4s
/~ _~ T~ 1~ /~
§ § § § § +5V unfiltered 8 5
F18V N 1 "‘:\']‘ out > Imon+1.8v
Ju7 4 L Assuning a one
w w w w & - 1 ‘ . 274100 Wétt load on +1.8V,
EN 8 1 8 4 g 4+ 8 1t g = a gain of 10 yields
; - - - - 5vanalog <t glumper & 2 200mV si gnal
5v analog +s 2 a signal to
Vs & the ADC i nput.
C329 c327 C325 AD626AR
OSCON_6SC6R8M OSCON_6SC6R8M OSCON_6SC6R8M OSCON_6SC6R8M OSCON_6SC6R8M o~
C120 =
100nF 1
Distribute widely around the PC board to
inprove noi se suppression. If noise
performance is good enough, sone of these
parts may be deleted fromthe final design.
The design night benefit by additional
bypassing on 3.3V.
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A B C E
B41 T-Section
- 5Vanalog Filter/ c395 TP54
100nE | npedance
n )
LI0B0SD121R Mt ching 8
R293 R334 2-Pin Header
3.3v 210 210 100nF
L7 1H L8 1uH
——>>TOYOCOM_OSC
C342 4 PM1008-1ROK PM1008-1R0OK >> - )
R232 R304
22pF NPQ AD8005RT C30 100
150 = 100pF NPO
= Do | need this sinusoid al
€343 = L7 and L8 nust not b e C313 (more-or-less) signal tofe ed
[ L0pF NPO end-to-end or parallel into the AMD input? My be
R183 Mut ual li t b IlOOnF . . )
ual coupling nus € — just square-wave is K S in
—e c344£w AAN avoi ded. - is easy to fit, thoug h.
R336 4.7K 4.7K
100nE I
C233 us8
C203
e 1, |
— 100nF 7 GNDOUT ! R138 3.3v
XLVEC +——\/\"—>5Vanalog A
= 100nF C202
20.000 MHz Toyocom Oscillator 20 o '_1_|
Since the production yield of C316 100nE
satisfactory oscillators is not 10 0% o = 3
but is very high, two oscilla tor R280 use
footprints will be put on the boa rd, R179 MAX90713EU/ 7\\\ >>CLK
but only one footprint popula ted ] AAN *
unless it is found that the fi rst 10K 1% 27K R272 > nCLK
oscillator is bad . Lateh \ cr0603 4.7K | FIN1017K8X
VR2.5) cro8os
10K 1% 100nF I o =
— There night be a Feb 3, 2003 gtp =
) . faster or lowe r
Locate oscillator in the general area of the ATVWD DAC pover conpar at or ~_ o
reference chip, so that the reference line for the but that would ad d
anplifier and conparator don't have to be very | ong. another part to th e
BV
2
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