GENERAL NOTES UNLESS OTHERWISE SPECIFIED:

1) All screw holes shall be plated through holes with copper lands tied to Chassis_Ground.

DNP = Do Not Populate component in this location

PROJECT CREATED:

Monday, August 25, 2003

PROJECT LAST MODIFIED

Friday, November 19, 2010

SCHEMATIC PAGE LAST MODIFIED
Tuesday, November 16, 2010

University of Colorado

| ' I- \‘x W LASP Engineering Division
! . i 1234 Innovation Drive

Boulder, CO 80303

USE (CHECK ONE)----------- >
'X' denotes req'd signature

CONTRACT NO=<Contract Number> | SCALE:None | SHEET 1

of 27 | SizE: B

ASSEMBLY: EFW DFB

CHECKED SUBSYSTEM: . -
NAME | DATE [l NN oss Schematic Diagram
Assembly X X PART NO-
Engineer XX |[X[X 110947
ME X TITLE
EE X[X] [X EFW Digital Fields Board
Thermal X PROJECT: REV.
System X| |X
QAT CM XIXT X EFW DFB D
FILE NAME:C:\LASP SVN\PROJECTS\FIELDS\TRUNK\EFVV\DFB\P\INA\FM\PCB\SCH\LASP110947 EFW DFB SCHEMATIC REVD.DSN




V1 and V2 DC-Coupled Lowpass Filters

P10VA N10VA P10OVA N10VA P10VA N10VA
RP6
100-267T
Cc232 c215 — C260 c248 Fifth Order B | Filter c282 C270
900k 90k 9k 900 100 0.1uF 0.1uF 0.1uF 0.1uF th Order Bessel Filte 0.1uF 0.1uF TP18 TP67
o i Fc = 6.5kHz R597 Place 0.1" apart
o < 10.0k N
AGND AGND AGND AGND  C52 C100 AGND AGND Wy
4700pF 6800pF C513
N1OVA 47pF AGND
4 BRI I | P
AGND U10A N10VA L
J715 AD648SQ/883B U21A P2.5VA
O-L R77 R92 AD648SQ/883B N1OVA N5VA
2.15k 16.2k U33A
Gain = 0.01 1 , R124 R138 AD6485SQ/883B D31 U44A
MWV Wy 2.05k 20.5k 1N5711 S| op262Gs R192
1 AN AN : R168 2 N3 49.9
. 11.0 o ] o} 1 A —v1_be 17
R9 1500pF MN r P
0.0 c78 N
og
PIOVA 680pF D51 c142
c112 1N5711 1 1500pF
R405 AGND PIOVA 1500pF PSVA
CHASSIS AGND 10.0k 4
R438 AGND PIOVA 1 P5VA N5VA
VVv 20.5k NZ.5VA AGND
R465 AGND
MV 20.5k
C306 C295
3 E1 DCLL MV 0.1uF 0.1uF
AGND AGND
RP4
100-267T
Fifth Order Bessel Filter
0k TP5 TP68
P Fc = 6.5kHz R190 O Place 0.1" apart
o 10.0k
c38 css Wy
4700pF 6800pF C156
N10VA 47pF AGND
4 EF24&; 1 I ﬁ’,
AGND u10B N10VA I
J716 AD648SQ/883B U21B P2.5VA
O-L R49 R76 AD6485SQ/883B N10VA N5VA
2.15k 16.2k u33B
Gain = 0.01 7 ) R108 R144 AD648SQ/883B D18 U448
MV Wy 2.05k 20.5k 1N5711 S op262Gs R189
Z AN AN _ R163 6 = 49.9
. . 11.0k J ) o} z AN ——>V2 DC 17
(F;% 1500pF MV N T2
\ C57 o
PiOVA 680pF D50 c141
c111 1IN5711 1 1500pF
R404 AGND PIOVA 1500pF P5VA
CHASSIS AGND 10.0k i
MN R429 AGND PI0OVA 1
20.5k NZ2.5VA AGND
R461 AGND
MWV 20.5k
3 E2_DCLS AN
ITitle
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E12 DC-Coupled Lowpass Filter

P10VA N1OVA
I P10VA N1OVA
c231 c214
0.1uF 0.1uF
P10VA N10OVA
C257 C247
0.1uF 0.1uF
AGND AGND
Fifth Order Bessel Filter C281 €269
RP7 0.1uF 0.1uF TP17 TP69
Y1691V0010TT AGND AGND Fc = 6.5kHz R187 Place 0.1" apart
) 10.0k
3 10k 20k 1 —
2 E2.DC), VWA c51 C95 AGND AGND VW
4700pF 6800pF C157
RP8 11 11 47pF AGND
Y1691V0010TT Il Il [
Loc ok N1OVA I
2 E1 DCYH>—3 1ok v U20A P2.5VA
- R65 R84 AD648SQ/883B N1OVA N5VA
, 2.15k 16.2k U32A
1 ) R123 R137 AD648SQ/883B D30 U43A
AGND YW\ Wy 2.05k 20.5k 1N5711 \“ OP262GS R188
1 X R162 2 = 49.9
U9A Wy Wy 11.0k o T oup—L AN S>E12 DC 17
AD648SQ/883B c27 1 A ] al, > —
1500pF N | 12
C68 o
NIOVA 680pF D49 C140
C110 1N5711 1 1500pF
AGND PIOVA 1500pF P5VA
Gain =2 4
CMRR = 80 dB RA437 AGND PIiOVA 1 P5VA N5VA
20.5k N2.5VA AGND
R464 AGND
MW 20.5k
€305 C294
MWV 0.1uF 0.1uF
P10VA N1OVA AGND AGND
I C345 C367
0.1uF 0.1uF
+/-2.5V Reference Voltages
AGND AGND
R600 R601
49.9k P5VA 49.9k N5VA
AN AN
R473  TP28 P2.5VA R229  TP30 N2.5VA
P10VA cs521 2.05k P10OVA C522 2.05k
100pF 100pF
P5VA 11 N5VA 11
1 1
2 R233 > 6 R234 b
R245 . 2.05k » R246 - 2.05k P
100k 1 Q1 100k 7 1 Q2
oy Wy N JANTXV2N2907AUB oY Wy N JANTXV2N2222AUB UB Package
3|, ; U55A 51, ; U55B (Bottom View)
AD648SQ/883B B AD648SQ/883B B
R241 N R253 N
c224 100k AGND C523 100k AGND
0.1uF NIOVA 0.1uF NIOVA
[Title
AGND AGND EFW Digital Fields Board
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2 EF1)

2 EF2)

V1 and V2 AC-Coupled Bandpass Filter
for Solitary Wave Detector

P10VA N10VA P10VA N10VA P10VA N1OVA
:|: Place 0.1" apart
C230 c212 C259 C246 Fifth Order B | Filter €280 C268
0.1uF 0.1uF 0.1uF 0.1uF fth Order Besse te 0.1uF 0.1uF TP4 TP31
Fc = 6.5kHz R211
10.0k ]
First-Order HP Filter P10VA AN
Fc=10Hz AGND AGND AGND AGND C50 C99 AGND AGND
Gain=1/5 4700pF 6800pF C524
N10VA 11 11 47pF AGND
ca D60 ;i L
0.032 1N3595 I
.032uF  RBA R6B R26A R26B UBA N10VA
soov 100k 100k 100k 100k AD6488Q/883?Q75 R82 gé%ﬁss /883B N10VA PAVA N5VA
s m onVo/" 0"1"0/" onVo/V M 2.15k 16.2k ? U31A T
1% 1% 1% 1% 1 ) R122 R135  AD648SQ/883B D29 U42A
sV sV sV sV oy Wy Wy 2.05k 20.5k 1N5711 S op262Gs R212
D61 R167 N 49.9
1N3595 B AN ANN—— 2 N\ .
R55 11.0k 4 1 )
ou MV S>V1_AC 18
100k C26 1 AN —— al, =2
1 1500pF o P gfs
NIOVA c77 o
P10VA 680pF D47 Cc138
c123 1N5711 1 1500pF
AGND R410 AGND PI0OVA 1500pF P5VA
100k
AN R436 AGND P10VA 1 P5VA N5VA
20.5k N2.5VA AGND
R459 AGND
MV 20.5k
C304 Cc293
5 ELACK Wy 0.1uF 0.1uF
AGND AGND
Place 0.1" apart
i i TP15 TP72
Fifth Order Bessel Filter Riss O
Fc = 6.5kHz 10.0k
First-Order HP Filter P10VA A ]
Fc=10Hz C49 Cc94
Gain=1/5 4700pF 6800pF C525
co13 t D62 N10VA I I I I 47pF AGND
IN3595 {}
0.032uF  R54A R54B R409A R409B usB N10VA
S0 100k 100k 100k 100k ADMBSQ/BB?’??M R81 Xé%ﬁsso/ssas N1OVA PaVA N5VA
|1 AL
1l m Q/I//V m Q/I//V 2.15k 16.2k u31B
1% .1% 1% .1% 7 , R107 R134  AD648SQ/883B D16 u42B
sV 75V sV 75V D63 Wy Wy 2.05k 20.5k 1IN5711 S op262Gs R183
g A s W——wn— e s
§ ' ] oy~ AN —>V2_AC 18
100k C25 7 AN . 5 1
1 1500pF R L >12
NIOVA c76 o
P1I0VA 680pF D46 C137
NV Cc122 1N5711 1 1500pF
AGND R401 AGND P10VA 1500pF P5VA
100k i
R427 AGND P10OVA L
Wy 20.5k N2.5VA AGND
R458 AGND
MWV 20.5k
5 E2_ACLK AN
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4 E2_AC)

4 E1_AC)

E12 AC-Coupled Bandpass Filter

Fifth Order Bessel Filter

TP16 TP75
R402 Fc = 6.5kHz R186 Place 0.1" apart
100k ' 10.0k ]
M\ c37 csa MN
4700pF 6800pF ci161
P10VA I I I I 47pF AGND
|1
R35 N10OVA I
200k uU20B P2.5VA
AN 6 R64 R83 AD648SQ/883B N10OVA N5VA
B 2.15k 16.2k U32B
7 , R104 R136 AD648SQ/883B D17 U43B
oy MWy MWV 2.05k 20.5k IN5711 N op262Gs R185
: R149 . 49.9
MV b MV AMNV— K
9B 11.0k ﬁ ouD>—L AN ——>>E12_AC 17
R34 AD648SQ/883B C15 AN X 5 —
200k 1500pF R T2
R7 C56 o
100k N10OVA 680pF D48 C139
C109 1IN5711 1 1500pF
AGND P10VA 1500pF P5VA
Gain=0.5 H
VZ CMRR =60 dB R428 AGND P10VA 1
AGND 20.5k N2.5VA AGND
R460 AGND
Wy 20.5k
M\
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V3 and V4 DC-Coupled Lowpass Filters

P10VA N10VA P10VA N10VA P10VA N10VA
RP3
100-267T
C233 c211 C256 c245 Fifth Order B | Filter C286 c273
900k 90k 9k 900 100 0.1uF 0.1uF 0.1uF 0.1uF th Order Bessel Filte 0.1uF 0.1uF TP14 TP37
o i Fc = 6.5kHz R209 Place 0.1" apart
o < 10.0k N
AGND AGND AGND AGND c48 c93 AGND AGND Wy
4700pF 6800pF C526
N1OVA 47pF AGND
8 EF3KK = | Pt
AGND U7A N10VA L
J717 AD648SQ/883B U18A P2.5VA
O-L R53 R73 AD648SQ/883B N10VA N5VA
2.15k 16.2k U30A
Gain = 0.01 1 ) R121 R133 AD6485SQ/883B D28 U41A
MV Wy 2.05k 20.5k 1N5711 \" OP262GS R210
i R160 2 < 49.9
AN M 11.0k i . 1 , V3_DC 17
c19 _ .| ©ou AN >>V3_DC
R3 1500pF MN P
0.0 c75 N
PIOVA 680pF D45 4 C136
c121 1N5711 1 1500pF
R408 AGND PI0VA 1500pF PSVA
CHASSIS AGND 10.0k B
A R435 AGND P10VA 1 P5VA N5VA
20.5k NZ.5VA AGND
R457 AGND
MWV 20.5k
C303 Cc292
7 E3.DCK MWV 0.1uF 0.1uF
AGND AGND
RP2
100-267T
Fifth Order Bessel Filter
0k TP13 TP73
P Fc = 6.5kHz R182 O Place 0.1" apart
o 10.0k
c36 c92 Wy
4700pF 6800pF C163
N10VA 47pF AGND
8 EF4L<; 1 I ﬁ’,
AGND u7B N1OVA I
J718 AD648SQ/883B u1sB P2.5VA
O-L R32 R63 AD6485SQ/883B N10VA N5VA
2.15k 16.2k u30B
Gain = 0.01 7 ) R103 R106 AD648SQ/883B D15 U41B
MV Wy 2.05k 20.5k 1N5711 S op262Gs R181
i R159 6 < 49.9
MV AN 11.0k i - . . .
c1a . A . < | ou AMN >>V4_DC 17
g% 1500pF N T2
N C67 o
PiOVA 680pF D44 C135
C120 1IN5711 1 1500pF
R400 AGND PIOVA 1500pF P5VA
CHASSIS AGND 10.0k i
MN R426 AGND PI0OVA 1
20.5k NZ2.5VA AGND
R456 AGND
MWV 20.5k
7 E4_DCLS AN
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E34 DC-Coupled Lowpass Filter

P10VA N10VA
P10VA N10VA
Cc258 C244
0.1uF 0.1uF
P10VA N10VA
Cc229 c210
0.1uF 0.1uF
AGND AGND
Fifth Order Bessel Filter €279 c212
RP9 0.1uF 0.1uF TP12 TP74
Y1691V0010TT AGND AGND Ec = 6.5kHz R207 Place 0.1" apart
) 10.0k
3 10k 20k 1 —
6 E4_DC), VWA ca7 co1 AGND AGND W
4700pF 6800pF C527
RP10 1 I 47pF AGND
Y1691V0010TT I " 1k
10k 20k NIOVA !
6 £3.DCD) 3 AAA U17A P2.5VA
— R62 R80 AD648SQ/883B N10VA N5VA
, 2.15k 16.2k U29A
1 ] R120 R132 AD648SQ/883B D27 U40A
AGND MWV MWy 2.05k 20.5k 1N5711 M op262Gs R208
i R158 2 < 49.9
U6A Wy Wy 11.0k . oup—1L AN —>>E34 DC 17
AD648SQ/883B c18 1 A ) 3 —
1500pF R LT3
C74 o
NIOVA 680pF D43 C153
C119 f 1N5711 1 1500pF
AGND P10VA 1500pF P5VA
Gain=2
CMRR =80 dB R434 AGND PI0OVA 1 P5VA N5VA
20.5k N2.5VA AGND
R455 AGND
MWV 20.5k
C302 Cc291
MWV 0.1uF 0.1uF
AGND AGND
ITitle
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6 EF3)

6 EF4)

V3 and V4 AC-Coupled Bandpass Filter
for Solitary Wave Detector

P10VA N10VA P10VA N10VA P10VA N10VA
:|: Place 0.1" apart
c228 €209 C255 c243 Fifth Order B | Filter c278 c267
0.1uF 0.1uF 0.1uF 0.1uF fth Order Besse te 0.1uF 0.1uF TP10 TP70
- R177
Fc = 6.5kHz 10.0k 3
First-Order HP Filter P10VA AN
Fc =10 Hz AGND AGND AGND AGND ca1 C89 AGND AGND
Gain=1/5 4700pF 6800pF C514
D64 N10VA I 1 47pF AGND
c3 1N3595 " " 1
0.032uF  R17A R17B R23A R23B USA N1OVA "
500V 100k 100k 100k 100k AD648SQ/883B U16A P2.5VA
0" : R60 R72 AD648SQ/883B N10VA N5VA
r m onVo/" 0"1"0/" onVo/V * 2.15k 16.2k U28A
1% .1% 1% .1% 1 , R102 R118  AD648SQ/883B D26 U39A
sV sV sV sV D65 oy Wy Wy 2.05k 20.5k 1IN5711 S| op262Gs R178
Ras IN3595 - M A— R156 AW 499
§ ‘ T ou MV —>>V3_AC 18
100k C17 1 AN . 3
1 1500pF o LT3
NiIOVA c65 o
PiOVA 680pF D41 C133
c117 1N5711 1 1500pF
AGND R398 AGND PI0OVA 1500pF P5VA
100k
AN R433 AGND P10VA 1 P5VA N5VA
20.5k N2.5VA AGND
R453 AGND
MV 20.5k
C301 €290
9 B3 ACK Wy 0.1uF 0.1uF
AGND AGND
Place 0.1" apart
i i TP23 TP71
Fifth Order Bessel Filter R176 O
Fc = 6.5kHz 10.0k
First-Order HP Filter P10VA A ]
Fc =10 Hz c35 css
Gain=1/5 4700pF 6800pF C515
N10VA 11 11 47pF AGND
c2 t?SSSQS " " I|
0.032uF  R387A R387B R13A R13B usB N10OVA "
500V 100k 100k 100k 100k AD648SQ/883B ul6B P2.5VA
" R52 R90 AD6485SQ/883B N10VA N5VA
1l m Q/Y/V m Q/Y/V 2.15k 16.2k u28B
1% .1% 1% .1% 7 , R101 R117  AD648SQ/883B D13 U398
sV 75V sV 75V D67 Wy Wy 2.05k 20.5k 1IN5711 S op262Gs R175
o & Aiveses W——w— ¥ s
§ : - oup—L AMN —>V4_AC 18
100k C12 7 AN . 5 .
1 1500pF R 12
N1OVA cé4 o
PiOVA 680pF D40 C132
N C108 1N5711 1 1500pF
AGND R397 AGND P10VA 1500pF P5VA
100k i
R424 AGND P10OVA L
Wy 20.5k N2.5VA AGND
R452 AGND
MWV 20.5k
9 E4_ACLK AN
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E34 AC-Coupled Bandpass Filter

Fifth Order Bessel Filter

TP11 TP52
R399 — R180 Place 0.1" apart
0K Fc = 6.5kHz 00k ]
MN ca2 c90 AN
4700pF 6800pF C531
P10VA I I I I 47pF AGND
|1
R46 N1OVA Il
200k u17B P2.5VA
6 R61 R91 AD648SQ/883B U29B N10VA N5VA
8 B4 ACH Wy - 2.15k 16.2k AD648SQ/883B
7 ) R119 R131 D14 U40B
oy Wy Wy 2.05k 20.5k IN5711 1 or262Gs R179
. R157 : 49.9
8 E3_AC), AMN = UGB MNA MN ; 11.0k X .
R18 AD648SQ/883B c13 A ] oy MWy D)E34_AC 17
200k 1500pF R B gfs
R24 C66 o
100k  NIOVA 680pF D42 C134
c118 1N5711 1 1500pF
AGND PIOVA 1500pF P5VA
Gain=0.5 o
N4 CMRR = 60 dB R425 AGND PIOVA 1
AGND 20.5k N2.5VA AGND
R454 AGND
Wy 20.5k
MN
ITitle
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Size Document Number Rev
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V5 and V6 DC-Coupled Lowpass Filters

P10VA N10VA P1OVA N10VA P10VA N10VA
RP5
100-267T
C227 C208 = C254 C242 Fifth Order B | Filter c277 C266
900k 90k _ 9k 900 100 0.1uF 0.1uF 0.1uF 0.1uF th Order Bessel Filte 0.1uF 0.1uF TP22 TP53
o i Fc = 6.5kHz R205 Place 0.1" apart
o o 100k ]
AGND AGND AGND AGND  C46 co8 AGND AGND Wy
4700pF 6800pF C516
N10VA 47pF AGND
12 EF5K I [ P
AGND U4A N10VA I
J719 AD648SQ/883B U15A P2.5VA
O-1 R71 R89 AD648SQ/883B N10VA N5VA
2.15k 16.2k U27A
Gain = 0.01 1 _ R129 R130 AD648SQ/883B D25 U38A
MWV Wy 2.05k 20.5k IN5711 S| op262Gs R206
1 AN AN _ R166 2 | = 49.9
» 11.0k o ] o} 1 A —V5_DC 17
R4 1500pF MN ; 12
0.0 c73 N
og
piovA 680pF D39 c131
C129 1N5711 1 1500pF
R396 AGND PIOVA 1500pF P5VA
CHASSIS AGND 10.0k i
R432 AGND PIOVA 1 P5VA N5VA
VVv 20.5k NZ.5VA AGND
R448 AGND
MN 20.5k
C300 C289
11 B5 DCK MWV 0.1uF 0.1uF
AGND AGND
RP1
100-267T
Fifth Order Bessel Filter
0k TP3 TP54
P Fc = 6.5kHz R174 O Place 0.1" apart
o 10.0k
c31 cs7 Wy
4700pF 6800pF C517
N10VA 47pF AGND
12 EF6¢K | ] P
AGND u4B N10VA ir
J720 AD648SQ/883B u1sB P2.5VA
O-1 R51 R70 AD648SQ/883B N10VA N5VA
2.15k 16.2k u27B
Gain = 0.01 7 ) R100 R116 AD648SQ/883B D12 u3sB
MWV Wy 2.05k 20.5k IN5711 S| op262Gs R173
Z AN AN _ R154 6 = 49.9
. . 11.0k J ) o} z AN ——>V6_DC 17
g% 1500pF MV N T2
- c62 o
piOVA 680pF D36 C130
C116 IN5711 1 1500pF
R395 AGND piovA 1500pF P5VA
CHASSIS AGND 10.0k i
MN R423 AGND PI0OVA 1
20.5k NZ.5VA AGND
R451 AGND
MWy 20.5k
11 E6_DCLK AN
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E56 DC-Coupled Lowpass Filter
D
P10VA N10VA
P10VA N10VA
C226 €206
0.1uF 0.1uF
P10VA N10VA
C253 Cc241
0.1uF 0.1uF
AGND AGND
Fifth Order Bessel Filter c276 €265
RP11 0.1uF 0.1uF TP25 TP55
Y1691V0010TT AGND AGND Fc = 6.5kHz R217 O Place 0.1" apart
) 10.0k
3 10k 20k 1 —
10 E6_DC VW] c45 C86 AGND AGND W
4700pF 6800pF Cc171
RP12 I I 47pF AGND
Y1691V0010TT I I L
10k 20k NIOVA !
10 E5 DC3—3 W UL4A P2.5VA
— R59 R79 AD648SQ/883B N1OVA N5VA
, 2.15k 16.2k U26A
1 i R115 R128 AD648SQ/883B D35 U48A
AGND VW MWy 2.05k 20.5k 1N5711 S| op2e2Gs R218
1 R169 2 < 49.9
U3A Wy Wy 11.0k o T oup—L AN —S>E56 DC 17
AD648SQ/883B c23 1 A ) 3 —
1500pF N Pt
C63 o
NIOVA 680pF D59 C152
c128 f 1N5711 1 1500pF
AGND P10VA 1500pF PSVA
Gain =2 4
CMRR =80 dB R431 AGND PI0OVA 1 P5VA N5VA
20.5k N2.5VA AGND
R447 AGND
MWV 20.5k
C299 C288
MW 0.1uF 0.1uF
AGND AGND
A
[Title
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V5 and V6 AC-Coupled Bandpass Filter
for Solitary Wave Detector

P10VA N10VA P10VA N10VA P10VA N1OVA
:|: Place 0.1" apart
Cc225 C205 C252 C240 Fifth Order B | Filter C285 C264
0.1uF 0.1uF 0.1uF 0.1uF fth Order Besse te 0.1uF 0.1uF TP8 TP56
Fc = 6.5kHz R172
_ _ 10.0k ]
First-Order HP Filter P10VA AN
Fc =10 Hz AGND AGND AGND AGND Ca4 co7 AGND AGND
Gain=1/5 4700pF 6800pF c172
N10VA 11 11 47pF AGND
D68 L L
c207 1N3595 I}
0.032uF  R1A R1B R392A R392B U2A N1OVA "
500V 100Kk 100k 100k 100k AD648SQ/883B U13A P2.5VA
10 EFSY 1t A A A AAA A A > , ?.?.%k izggk AD648SQ/883B Uz N10VA N5VA
0.1% 0.1% 0.1% 0.1% R114 R126  AD648SQ/883B D23 U37A
1 .
sV sV sV sV D69 oy Wy Wy 2.05k 20.5k 1IN5711 S| op262Gs R216
R42 IN3595 : 1 Wy MWNV— ?11?)5k K 499
§ ' a oup—1 AN —>V5_AC 18
100k c22 1 AN —— 3 !
1 1500pF o LT3
NIOVA c72 o
P10VA 680pF D56 C150
c107 1N5711 1 1500pF
AGND R391 AGND PI0OVA 1500pF P5VA
100k
AN R430 AGND P10VA 1 P5VA N5VA
20.5k N2.5VA AGND
R450 AGND
MV 20.5k
c311 C309
13 B5 ACK Wy 0.1uF 0.1uF
AGND AGND
Place 0.1" apart
Fifth Order Bessel Filter P26 TP5T
Fc = 6.5kHz R17L - O
. ' 10.0k 4
First-Order HP Filter P10VA AN
Fc =10 Hz C30 c82
Gain=1/5 4700pF 6800pF C173
D70 N10VA I I I I 47pF AGND
cl Ao Il
0.032uF  R388A R388B R10A R10B uz2B N10VA
500V 100k 100k 100k 100k AD648SQ/883B Ul3B P2.5VA
I R31 R57 AD648SQ/883B N1OVA N5VA
10 EF6), 1 m m m m 2.15k 16.2k U258
1% .1% 1% .1% 7 , R99 R125  AD648SQ/883B D34 u37B
sV 75V sV 75V D71 Wy Wy 2.05k 20.5k 1IN5711 S op262Gs R215
R389 A 1305 g Wy MWV— ok o B 199
§ ' ] oy~ AN —>V6_AC 18
100k Cc9 i AN . 51, -
1 1500pF R 12
NIOVA C60 o
P1I0VA 680pF D58 C149
NV C106 1N5711 1 1500pF
AGND R390 AGND P10VA 1500pF P5VA
100k i
R421 AGND P10OVA L
Wy 20.5k N2.5VA AGND
R445 AGND
MWV 20.5k
13 E6_AC K AN
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12 E6_AC )

12 E5_AC)

E56 AC-Coupled Bandpass Filter

Fifth Order Bessel Filter

TP9 TP58
R394 = R204 Place 0.1" apart
100k Fc = 6.5kHz 10.0k ]
M\ c3a cs3 MN
4700pF 6800pF C174
P10VA I I I I 47pF AGND
|1
R43 N10OVA I
200k uUl4B P2.5VA
AN 6 R58 R88 AD648SQ/883B uU26B N10OVA N5VA
B 2.15k 16.2k AD648SQ/883B
7 , R105 R127 D24 uU48B
oy MWy MWV 2.05k 20.5k IN5711 N op262Gs R203
: R148 . 49.9
MV b MV AMNV— K
U3B 11.0k ﬁ ouD>—L AN —>>E56_AC 17
R11 AD648SQ/883B C10 AN X 5 -
200k 1500pF R T2
R393 ce1 o
100k N10OVA 680pF D57 C151
C127 1IN5711 1 1500pF
AGND P10VA 1500pF P5VA
Gain=0.5 H
VZ CMRR =60 dB R422 AGND P10VA 1
AGND 20.5k N2.5VA AGND
R446 AGND
Wy 20.5k
M\
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P1OVA N1OVA SCM1 SCM2 Lowpass Filters
P10OVA N10VA
C235 C234
0.1uF 0.1uF
P10OVA N10VA
c262 C250
D 0.1uF 0.1uF
AGND AGND
Fifth Order B | Filter €284 c271
fth Order Bessel Filte 0.1uF 0.1uF TP24 TP59
R30 AGND AGND Ec = 6.5kHz R201 Place 0.1" apart
100k ) 10.0k ]
MWV C55 C105 AGND AGND W
4700pF 6800pF C518
P10VA I I I I 47pF AGND
]
R16 N10VA I
200k U24A P2.5VA
AN 2 R68 R94 AD648SQ/883B N10VA N5VA
- 2.15k 16.2k U36A
1 ) R143 R146 AD648SQ/883B D33 U47A
oy MWV MWV 2.05k 20.5k IN5711 OP262GS R202
. R164 . 49.9
AN 3. U1A 1 ANV AN ' 11.0k 24 R
- . ogp—1L AN —>>SCL 18
R29 AD648SQ/883B C33 1 AN ) 3
200k 1500pF N 1L
§ R15 cs1
100k  NIOVA 680pF D38 c148
C126 f AN5711 1500pF
AGND PiOVA 1500pF P5VA
Gain=0.5 o
R444 AGND PiOVA 1L P5VA N5VA
J703A AGND 20.5k N2.5VA AGND
- R468 AGND
1 SCM1 P Wy 20.5k
> SCML N C310 €298
3 MWy 0.1uF 0.1uF
4 SCM2 P
5 SCM2_N
6
7z SCM3 P AGND AGND
8 SCM3 N
9
T
Ao Fifth Order Bessel Filter Tg)ﬂ P60
R413 Fc = kHz R200 Place 0.1" apart
100k €=6.5 10.0k H
J703B Wy c54 C104 Wy
1 4700pF GBOODF C519
10 P1OVA I I 47pF AGND
11 LI ] I
12 R93 N10VA I
13 200k U24B P2.5VA
14 AV 6 R98 R97 AD648SQ/883B N10VA N5VA
15 - 2.15k 16.2k U36B
16 ) R113 R142 AD6485SQ/883B D22 u47B
17 oy VVv VVv 2.05k 20.5k IN5711 OP262GS R199
. R153 . 49.9
T AN 514 ULB Z MV 4%\'A% 7 11.0k i 61 L . A  Sysc2 18
R28 AD648SQ/883B c32 7 A _ 51, oY
AGND 200k 1500pF R S
R67 c71
100k  NIOVA 680pF D37 c147
C115 f 1N5711 1500pF
AGND Pi0VA 1500pF P5VA
Gain=0.5 o
R441 AGND P10OVA A1
AGND 20.5k N2.5VA AGND
R449
AN gy AGND
>>SCM3_P 15 :
MV
>>SCM3_N 15
A
ITitle
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SCM3 MAG1 Lowpass Filters

P1OVA N1OVA
C239 c238
0.1uF 0.1uF
AGND AGND
R412
100k
—\W
P1OVA
R38
200k
2 R87
14 SCM3_N) AN - 2 15K
oup—1 MN
3 d
14 SCM3_P) AN + UL2A
R39 AD648SQ/883B
200k
R56
100k  NIOVA
Gain=0.5
AGND
R416
100k
MV
J703C P1OVA
i
18 R40
19 MAG1 P 196k
20 MAGL N 6 R420
21 Wy 2.15k
22 MAG2_P AAA
23 MAG2_N
24 5
25 MAG3 P Wy U128
26 MAG3 N R41 AD648SQ/883B
196k
T R415
\ 100k  NIOVA
AGND
Gain=0.5
AGND
L > MAG2_P 16

S>MAG2_N 16

S>MAG3_P 16

>>MAG3_N 16

P1OVA N1OVA
I P1OVA N1OVA
c261 c251
0.1uF 0.1uF
Fifth Order Bessel Filter gzlii gﬁi P20 TPEL
AGND AGND Fc = 6.5kHz R197 Place 0.1" apart
100k ]
C59 C103 AGND AGND Wy
4700pF 6800pF C177
I I 47pF AGND
]
N1OVA i
U23A P2.5VA
R96 AD6485Q/883B N1OVA N5VA
16.2k U35A
AN —— R112 R145 AD648SQ/883B D32 U46A
2.05k 20.5k IN5711 OP262GS R198
1 AN A , R152 2 N 49.9
o . 11.0k H . oup—L AN\ ——>>SC3 18
1500pF Wy [ N 1L l
C80
680pF D55 C146
C125 f AN5711 1500pF
AGND PIOVA 1500pF P5VA
R443 AGND PIOVA 1 P5VA N5VA
20.5k N2.5VA AGND
R467 AGND
MV
20.5k
€308 C297
Wv 0.1uF 0.1uF
AGND AGND
Fifth Order Bessel Filter
TP7 TP62
= R196 Place 0.1" apart
Fc = 6.5kHz 00k ]
c53 C102 Wv
4700pF 6800pF ci181
I I 47pF AGND
]
N1OVA i
u23B P2.5VA
R419  AD6485SQ/883B N1OVA N5VA
16.2k u3sB
AN—— R111 R141 AD6485Q/883B D21 U46B
2.05k 20.5k IN5711 OP262GS R195
Z ANN AN _ R151 6 = 49.9
11.0k . oL A S>FML 18
Cc29 7 AN . 5, A
1500pF N <
C70
680pF D54 C145
c114 f IN5711 1500pF
AGND PIOVA 1500pF P5VA
R440 AGND PIOVA 1
20.5k N2.5VA AGND
R463 AGND
Wv 20.5k
MV
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MAG2 MAG3 Lowpass Filters

P10OVA N10VA
P10OVA N10VA
c237 C236
0.1uF 0.1uF
P10OVA N10VA
C263 C249
0.1uF 0.1uF
AGND AGND
Fifth Order B | Filter €287 C274
fth Order Bessel Filte 0.1uF 0.1uF TP6 TP63
R411 AGND AGND Fc = 6.5kHz R193 Place 0.1" apart
100k ) 10.0k ]
VVVv c58 C96 AGND AGND WWv
4700pF 6800pF C528
P10VA I I I I 47pF AGND
]
R36 N10VA I
196k U22A P2.5VA
2 R86 R95 AD648SQ/883B N1OVA N5VA
15 MAG2 N, Wy - 2.15k 16.2k U34A
1 ) R110 R140 AD648SQ/883B D20 U45A
oy MWV MWV 2.05k 20.5k 1N5711 OP262GS R194
. R150 . 49.9
15 MAG2_P), A = UL1A 1 MWV Wy 1 11.0k A
. H )
R37 AD648SQ/883B c39 1 A _ .| ou Wy D) FM2 18
196k 1500pF N 1L
§ R66 C69
100k  NIOVA 680pF D53 cl44
C124 f AN5711 1500pF
AGND PIOVA 1500pF P5VA
Gain=0.5 o
R442 AGND PIOVA il P5VA N5VA
AGND 20.5k N2.5VA AGND
R466 AGND
Wy 20.5k
C307 C296
MWy 0.1uF 0.1uF
AGND AGND
Fifth Order Bessel Filter
TP19 TP64
R414 Fc = 6.5kHz R214 Place 0.1" apart
100k ) 10.0k ]
Wy c43 c1o1 Wy
4700pF 6800pF c185
P10VA I I I I 47pF AGND
]
R50 N10VA I
196k U228 P2.5VA
6 R418 R417  AD648SQ/883B N10VA N5VA
15 MAG3_N, Wy 2.15k 16.2k U348
] R109 R139 AD648SQ/883B D19 U45B
VVVv MV 2.05k 20.5k 1N5711 OP262GS R213
5 7 ) R170 6 = 49.9
15 MAG3_P AV U11B AV ANV 11.0k ] TS A  SSeva s
R20 AD648SQ/883B c20 7 A ) 510,
196k 1500pF R S
R85 c79
100k  NIOVA 680pF D52 C143
c113 f AN5711 1500pF
AGND PIOVA 1500pF P5VA
Gain=0.5 o
R439 AGND PIOVA 1
AGND 20.5k N2.5VA AGND
R462 AGND
VVv 20.5k
4A%\%
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Analog Multiplexer 1
U60 P10VA N10VA
HS-303
€]
2 13
3 [ L 12
4 11 ]
b us2 P10VA N1OVA s 1] [L] 10
HS-303 s b 1o
8
>)2L; 13 us9 P1OVA N10VA
N A ET HS-303 TP34
4 11 ] AGND 1]
13 E56_AC 5 11 [ 10 2 13
- [l I 3 L] Lal a2 >>MUX1_OUT 19
| 7 | 8 4 11| -
s 1] [[L]10
\ 6 k] 1409
AGND 8
&L Channel  MUX1_SEL(3:0)
9 E34_AC
5 E12:AC§< AGND V1l DC 1000
us3 P10VA N10VA v2_DC 1001
)LHS'3°3 V3 DC 1011
10 V6_DC > g \J L,( g HS-303 Truth Table V4_DC 1010
4 11| Pin 6 = 5V, Pin 4 connected to Pin 5
3 E12.DC ) 5 irl HL 10 Pin 6 = 0V, Pin 2 connected to Pin 3 V5_DC 1110
- 6 9
8 Pin 9 = 5V, Pin 10 connected to Pin 11 VG—DC 0100
Pin 9 = 0V, Pin 12 connected to Pin 13 E12 DC 0101
AGND Switches are shown in their logic HIGH position E34 DC 0111
E56 DC 0110
7 E34_DC
11 E56_DC §< E12_AC 0010
Us0 P10VA NI1OVA
us4 P1OVA N10OVA HS-303 T E34_AC 0011
HS-303 L E56_AC 0001
L 2 13 —
2 viDC) 2 13 HIN g PART: AGND 0000
- N PAET; 4 1
4 11 | s ] [ 10
2 v2 ey 5 11 o 6 ] 9
- 6 h1 149 8 Note: Channels are ordered so that the addresses
g g are grey-coded binary. This minimizes the number
AGND of analog switches that switch at one time in order
AGND to reduce the settling time of the multiplexer
6 V3_DC X
6 V4_DC 2
10 V5_DC
26 MUX1_SELO))—————
26 MUX1_SEL1)Y
26 MUX1_SEL2)
26 MUX1_SEL3)
P1OVA N1OVA
A
—— C332 —— C330 —_— C328 —_— C326 —_— C372 —— C324 —— C333 —_— C331 —_— C329 —_— C327 —— C381 —— C325
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
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Analog Multiplexer 2
u61 P10VA N10VA
HS-303 —LA"_I'
€]
2 13
3 [ L 12
4 11 ]
b u63 P1OVA N10OVA s | 1] [L] 10
HS-303 6 r _[ 9
8
%L 13 us8 P1OVA N10VA
N PAET HS-303 TP33
4 11 | AGND 1]
15 SC3) 5 1] [l 10 2 13
s pl 4o <HINI PAEY: S>MUX2_OUT 19
| 7 | 8 4 11| -
s 1] [[L]10
%7 6 bl 1409
AGND 8
&L Channel  MUX2_SEL(3:0)
14 SC2
14 sc1§< AGND V1_AC 1000
u62 P10VA N10VA V2_AC 1001
%HS'3°3 V3_AC 1011
12 V6_AC> g \J L,( g HS-303 Truth Table V4_AC 1010
4 11| Pin 6 = 5V, Pin 4 connected to Pin 5
15 FM1D 5 irl HL 10 Pin 6 = 0V, Pin 2 connected to Pin 3 V5_AC 1110
6 9
8 Pin 9 = 5V, Pin 10 connected to Pin 11 VG—AC 0100
i;; Pin 9 = 0V, Pin 12 connected to Pin 13 FM1 0101
AGND Switches are shown in their logic HIGH position FM2 0111
FM3 0110
16 FM2
16 FM3§< sc1 0010
u49 P10OVA NI10VA
us1 P1OVA NI1OVA HS-303 —LA"_I' T SC2 0011
HE-303 L SC3 0001
L 2 13
4 VI_AC) 2 13 cHINI g DAY AGND 0000
= N PAET; 4 11
4 11 ] s L] Ll 10
4 v2 ACD 5 11 o 6 ] 9
- 6 ] L4a 8 Note: Channels are ordered so that the addresses
8 g are grey-coded binary. This minimizes the number
AGND of analog switches that switch at one time in order
AGND to reduce the settling time of the multiplexer
8 V3_AC X
8 V4_AC 2
12 V5 _AC
26 MUX2_SELO))——
26 MUX2_SEL1)
26 MUX2_SEL2)
26 MUX2_SEL3)
P1OVA N1OVA
A
—_— C334 —_— C377 —— C376 —_— C375 —_— C374 —_— C373 —_— C335 —— C386 —— C385 —_— C384 —_— C383 —— C382
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
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ADC 1

P5VA N5VA
P5VA
c167 c164
0.1uF 0.1uF
P5VA
1
P1OVA N10VA C159 |+ C158
AGND AGND R305 == 0.luF -~~~ 10uF
10.0k § R283 2 15V
10.0
C409 C410 Wy
0.1uF 0.1uF c191
47pF N
|1
" 1 AGND
AGND AGND _ [+ ca19 C162
N5VA ~T~ 10uF == 0.1uF
2 15V N5VA
u66 P1OVA N1OVA J U70A TP38 TP65
HS-303 OP262GS R308 Place 0.1" apart
1 R297 2 N2 49.9 ]
2 13 10.0k - 1
17 MUX1_OUT) 13 Clo ADCL IN MA al, o MV ~ C160 2| c415
4 | BB AGND = 01uF L 10uF
18 MUX2 OUTY 5 i‘l I‘L 10 o 166 AGND ; 15v
26 X2_SEL 6 g 1500pF
PSVA
Input capacitance: u69
AGND 5-43 pF LTC1604AIG
AGND ; AIN+ AVDD gg AGND
< AIN- AVDD [—2=
26 X1_SEL) i o] vref VSS oo
1 7 = | REFCOMP  SHDN/ [ =25 <CADCL SHDN_ n 26
ADC2_IN 20 ADC1_CS n 26
2 N c168 + C170 1 8 ﬁgmg coﬁ\s;; 31 2 ADCL CONV n 26 P3.3vD
0.1uF 2.2uF C433 + C456 P5VA 7| 'AGND RD/ |20 2 ADCIRD n 26
2 10V 0.1uF 47uF 3 29 — -
Truth Table 2 10V 9 | AGND 8(\3/00 o
10 | PVDD ND 75 R274 100 1
L 10 beND BUSY/ £ MV > ADC1_BSY_n 26 C165 + C430
X2_SEL  X1_SEL  ADC2  ADC1 AGND AGND C169 + C454 1> | D15(MSB) Do 22 DNP = 01uF 1~ 10uF
———————————— -—— —-—— AGND AGND 0.1uF T~ 10uF 13 Big B; 24 | | R275 AN —L00 ADC1 DO 2 15v
0 0 MUX1 MUX1 2 15V 141 015 D3 23 | R276 AN, 100 ADC1 D1
O e i o S s
1 0 MUX2  MUX1 V4 181 p1o D5 41 ANV
1 1 MUX2  MUX2 AGND AGND 18 | Do el BT R208 np\ 100 ADC1 D4 =
R292 100 ADCL D5 DGND
stsm 100 ADCL D6
R281 ppA— 100 ADC1 D7
R306 100 ADC1 D8
R302 m 100 ADCL_D9
R319 pAA,— 100 ADC1_D10
R318 ppA,—100 ADC1 D11l
R317 ppA,—L00 ADC1 D12
R316 _ppA,— 100 ADC1_D13
R315 zaA 100 ADC1 D14
R314 ynA_100 ADC1_D15
The ADC Data lines are pulled down by the FPGA. Place near ADC
PSVA me{ > ADC1_D[15:0] 26
o U70B
OP262GS Place near ADC 1
.
+
. O}J; Unused Op-amp R330
R296 T o
10.0k < DNP
NBVA DGND AGND
AGND
MV
R304 [Title
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ADC 2

P5VA N5VA
P5VA
C196 c182
0.1uF 0.1uF
P5VA
1
Cc175 |+ C495
AGND AGND R369 —— 0.luF T~ 10uF
10.0k § R355 2 15V
10.0
AN
C520
47pF
|1 :;
" 1 AGND
_|+ cao1 C180
N5VA ~T~ 10uF == 0.1uF
2 15V N5VA
dJ U77A TP47 TP66
OP262GS R370 Place 0.1" apart
R364 2 N2 49.9 ]
10.0k " ogp-1 AV
ADC2_IN 3 N C176 2| cars
10 ADC2_IN D, Wy s AGND = 01uF L~ 10uF
o AGND +[ 15V
C190 1
1 1500pF
P5VA
Input capacitance: u75
5-43 pF LTC1604AIG
AGND ; AN+ AVDD gg AGND
< AIN- AVDD [—2=
1 2 Vref VSS 23
1 ' = | REFCOMP  SHDN/ [ =25 <CADC2_SHDN n 26
c193 + C198 1 & | AGND CS/ 37 $GADC2_CS_n 26 P3.3VD
AGND CONV/ ADC2_CONV_n 26 -2
0.1uF 2.2uF C501 + C507 P5VA 20 >
- AGND RD/ ADC2_RD_n 26
2 10V 0.1uF 47uF 8 29 P
AGND 0VDD
2 10V 9 28
5| DVDD OGND =5 R34S 100 1
1 DGND BUSY/ MW >>ADC2_BSY_n 26
11 p15(MSB) Do |28 DNP C183  _ |+ C497
AGND AGND Clo7  _ |+ CS09 12 25 | == 0.luF 1~ 10uF
AGND AGND 0.1UF T~ 10uF 13 Dlg Dé 24 R346 ppp 100 ADC2_DO 2 15V
2 15V 14 | Pt b2 . | R347_An 100 ADC2 D1
15 Bﬁ Bi 55 | R348\ 100 ADC2 D2
< AGND 16 D10 o ;1) R349 snA_100 ADC2 D3
AGND AGND 18| P2 D6 ™o R350 ppp 100 ADC2 D4 =
D8 b7 R360_nn/ 100 ADC2 Db DGND
R358 100 ADC2 D6
R356 100 ADC2_D7
NN
R366 100 ADC2 D8
R365 m 100 ADC2_D9
R378  ppA— 100 ADC2 D10
R377 100 ADC2 D11
NNV
R376 pp\,—L00 ADC2_D12
R375_pAA— 100 ADC2 D13
R374 \p\, 100 ADC2 D14
R373 100 ADC2_D15
NN
The ADC Data lines are pulled down by the FPGA. Place near ADC
PSVA el > ADC2_D[15:0] 26
o U778
OP262GS Place near ADC 2
.
+
. O}J; Unused Op-amp R629
R363 T 0.0
10.0k o oD
NBVA DGND AGND
AGND
AN
R368 Title
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FPGA Voltage Regulators

TP51
P1.8VD T P5VD ues R602
3304 MSK5822-1.5KRHD 0.0 P1.5VD
Y 11 viN vour 3 NNV
1 1
_ |+ c3o7 C396 > veias  GND [ _|+ ciss
47uF == 0.1uF 1 220uF
T2 Tov o |+ cann C404 LATCH  CASE T 10?/u
~T~ 10uF - 0.1uF
L 2 15V R474 -1
—_ 1.00k —
DGND = CHASSIS DGND
DGND =
DGND
TP46
P3.6VD L2 P5VD u7L R604
3.304 MSK5822-3.3KRHD 0.0 P3.3VD
MY 11 viN vouT 3 NNV
1 1
_ |+ cas? C436 > veias  GND [ _|+ c179
4TUF == 0.UF 1 220uF
T2 Tov o _ |+ caa9 C465 LATCH  CASE an 10?/u
10uF — 0.1uF
- 2 15V R475 1
—_ 1.00k —
DGND CHASSIS DGND
DGND =
DGND
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RTAX2000S-CQ352

VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA
VCCA

VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA
VCCDA

VPUMP
TDO
PRA
PRB

PRC
PRD

P1.5VD

P3.3VD

267

347

R21

FPGA Power and JTAG

_l+ cao2

~ 10uF
2 15V

|+ Ca44
~ 10uF
2 15V

_l+ cao1

~ 10uF
2 15V

|+ C414
~ 10uF
2 15V

_|+ ca9e

~ 10uF
2 15V

|+ C378
r~ 10uF
2 15V

T™MS

w

J1

JTAG CONNECTOR

TDI 1 5 Do not populate
TCK 2 5 for Flight

312

R25

311

135

R27

134

P3.3VD  P3.3VD  P3.3VD
R490 R334 R342
0.0 0.0 0.0 us7I
AN 348 1 p
DNP
AN 349 5K
DNP
AN 222 ™S
TRST
1
R487 9 | GND
00 2 GND
154 GND
274 GND
— 21 GND
- GND
DGND 39
391 6N
254 GND
21 GND
51 GND
834 GND
894 GND
254 GND
A1 GND
881 GND
891 6ND
GND
103 | 2o
109 | SNp
115 GND
121 GND
133 | SNp
145 GND
151 GND
157 | SNo
163 | SND
169 GND
176 | Sp
177 GND
186 GND
192 GND
198 | SN
204 GND
210 GND
216
GND
222
GND
228 GND
234
GND
240
GND
246 GND
252 | oD
258
GND
264 GND
265 | oD
274
GND
280
GND
286 GND
292
GND
208
GND
310 GND
322 GND
330
GND
334 GND
340 GND
345
2451 e
GND
DGND

§ R511
0.0

P1.5VD
C39%4 C358 C355 C406
—_— 0.1uF — 0.1uF — 0.1uF — 0.1uF
DGND
P1.5VD
C455 C359 c357 C356
—— 0.01uF = 0.01uF = 0.01uF = 0.01uF
DGND
P1.5VD
C369 C400 C420 ca43
—— 0.01uF = 0.01uF = 0.01uF = 0.01uF
DGND
P3.3VD
C323 C318 C316 ca87
—— 0.1uF — 0.1uF — 0.1uF — 0.1uF
DGND
P3.3VD
c413 C337 C349 C343
—= 0.01uF — 0.01uF — 0.01uF — 0.01uF
DGND
P3.3VD
c341 C340 C339
—= 0.01uF — 0.01uF — 0.01uF
DGND

[Sheet
1

P1.5VD
C460 C435 c461 C459 C429 C391
— 0.1uF = O0.1uF == 0.1uF — 0.1uF — 0.1uF — 0.1uF
DGND
P1.5VD
C354 C446 c423 C403 C379 C360
= 0.0luF == 0.0luF == 0.0luF — 0.01uF — 0.01uF = 0.01uF
DGND
P1.5VD
C353 C452 C462 C463 C458 C457
= 0.0luF == 0.0luF == 0.01uF — 0.01uF — 0.01uF = 0.01uF
DGND
P3.3VD
C395 C468 C485 C352
== 0.1uUF == O.luF = 0.1uF = 0.1uF
DGND
P3.3VD
C464 C473 C467 C416
== 0.0luF == 0.01uF — 0.01uF — 0.01uF
DGND
P3.3VD
C470 C472 C469
== 0.0luF == 0.01uF — 0.01uF
DGND
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FPGA Backplane Interface

P3.3VD Place near FPGA
u73D
R483 UT54ACS14E R310
1 100 49.9
_ |+ cars 9 8
= 2ouF U73E MN /e AN > DFB_TLMO 27
R333 2 10V R34l UT54ACS14E
475 475
11 10 RESET n
AN MN U73C
R485 UTS4ACS14E R351 U67H P3.3VD
D10 § R340 100 49.9 RTAX2000S-CQ352
1N5711 100k The po_wer—oln reset lasts AN 5 _”— 6 AN >>DFBiTLM1 27 43 |0300PB7F28 VCCIB? g
approximately 200 ms. %—42 1 |0300NB7F28  vcCIB7 22
<411 0303PB7F28  VCCIB7 gg
%—40 1 |0303NB7F28  VCCIB?
= »—35 1 10310PB7F29
DGND UG7A P3.3VD > IO310NB7F29
y e <321 |0311PB7F29
RTAX2000S-CQ352 26
u7sk 342 1 \001pBOFO vCCIBO [F32L 29 :821%5533
UTS4ACSI4E ?5‘34 gjé IOOINBOFO  VCCIBO gii %—28 1 |0312NB7F29
- 3231 1002PBOFO  VCCIBO %311 |0315PB7F29
27 DFB_CMD AN 2381 1004PBOFO »—301 |0315NB7F29
I004NBOFO %—23 1 |0316PB7F29
<336 1 |505PBOFO %—221 |0316NB7F29
R309 %335 1 1505NBOFO %—25 1 |0317PB7F29
%3321 |008PBOFO %—24 1 |0317NB7F29
10.0k
<3311 |008NBOFO »—19 1 |0318PB7F29
SRAML A16  R603 22_1%325—?2,; |037PBOF3 %181 |0318NB7F29
SRAML Ala RB37T W55 IO37NBOF3 %17 |0320PB7F29
1 304
= P3.3VD SRAML ATZ Reas VW57 I038PBOF3 <—16 1 |0320NB7F29
DGND e AMN—===—323 | |038NBOF3 %11 |0334PB7F31
320 541 PBOF3/HCLKAP 13 :8222%3231
< u73A SRAML A7 ___R578 221219
= AN I041NBOF3/HCLKAN »—12 1 |0335NB7F31
UTS4ACS14E R491 SRAML A6 RST7_Ap,—221 314 §5,5pB0Fa/HCLKEP %—L |0338PB7F31
100 SRAML AS __RS76_ApN—22:1 313 §545NB0F3/HCLKEN %—B81 10338NB7F31
27 DFB_1HZ _ﬂ'>c 2 AN »—5- 10341PB7F31
%—4 1 |0341NB7F31
R336 "
10.0K e >> SRAM1_A5 25
DGND >>SRAM1_A6 25
— >> SRAM1_A7 25 P3.3vD
DGND >>SRAM1_A12 25
u73B ca41 c448 c431
UTS4ACS14E  R486 D> SRAML_Al4 25 — 01uUF == 00lUF == 0.0lUF
100 >>SRAM1_A16 25
27 DFB_CLK Y 4 AN
DGND
R489 P3.3VD
10.0k
P3.3VD
1
C453 _ |+ cas0 c484 c476 car1 c486 ca88
= 0.1uF ~T~ 10uF —— 0.1uF —— 0.1uF —— 0.01uF —= 0.01uF —= 0.01uF
DGND 2 15V
DGND =
DGND
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Do not populate

J8 for Flight
Tek Probe 34
TESTO
TESTL bo G TEST2
b1 D2 TEST3
TEST4 G D3
TESTS b4 G TEST6
D5 D6 TEST/
TEST CLK1 G D7
CKl+ G TESTS
CK1- D8 TESTO
TEST10 G D91 7%ig
TESTLL D10 G =77 TEST12
D11 D12 =75 TEST13
TEST14 G D13 s
TEST15 D14 G427 TEST16
D15 D16 [ TESTL?
TEST18 G D17 [poe
TEST19 D18 G =75 TEST20
D19 D20 o700 TEST2L
TEST22 G D21 ooy
TEST23 D22 G5,
D23 CK2- =257 TEST CLK2
TEST24 G CK2+ o5
TEST25 D24 G o0 TEST26
D25 D26 o5 TEST27
TEST28 G D27 o0
TEST29 ng DSGO B2G TEST30
P D31 B27 TEST31
DGND DGND

FPGA Test Probe and LEDs

UGTE P3.3VD
RTAX2000S-CQ352
Egg |0181PB4F17 VCCIB4 ﬁé
et I0181NB4F17 vCCIB4 125
TEeT3 I0182PB4F17 VCCIB4
TEeTa I0182NB4F17
TEeTE I0183PB4F17
TEeTe I0183NB4F17
TEeTy |0184PB4F17
TEeT KD I0184NB4F17
TEeTE I0185PB4F17
TEeTo I0185NB4F17
TEeTi0 I0190PB4F17
TEeTIL IO190NB4F17
et I0191PB4F17
TEeT1s I0191NB4F17
TEeTI I0192PB4F17
TEeTIE I0192NB4F17
TEeT1n I0207PB4F19
I0207NB4F19
Egi; 10212PB4F19/CLKEP
TEeT1o 10212NB4F19/CLKEN
TEeT30 10213PB4F19/CLKFP
10213NB4F19/CLKFN
P3.3VD
c321 c317 C338 C347 C342
—— 0.1uF — 0.1uF —— 0.01uF —— 0.01uF —— 0.01uF
DGND

P3.3VD P3.3VD
R221 R220
475 475
— —
D2 D1
N APT1608MGC N APT1608MGC
Do not populate Do not populate
«  for Flight «  for Flight
UBTF P3.3VD
RTAX2000S-CQ352
Egg; 129$10214PB5F20/CLKGP  VCCIBS ?gs
TESTS 1285 10214NB5F20/CLKGN  VCCIB5 [0
TEST GIKT vs PI0215PB5F20/CLKHP  VCCIBS
I0215NB5F20/CLKHN
TEST24
TEgTzs ﬁg 10217PB5F20
TEeTor 1181 10217NB5F20
TEaToy 10236PB5F22
110
I0236NB5F22
TEST28 113
10237PB5F22
TEST29 112
I0237NB5F22
TEST30 105
10238PB5F22
TEST3L 104
|0238NB5F22
<107 1 16239PB5F22
LEDL <106 1 |5239NB5F22
101
|0240PB5F22
LED2 100
I0240NB5F22
%951 |0242PB5F22
<—94 1 |0242NB5F22
%—929 1 |0243PB5F22
<—98 | |5043NB5F22
<—93 1 |0244PB5F22
%—921 |0244NB5F22
P3.3VD
1
_ |+ c313 C336 c315 c319 C320
~T~ 10uF — 0.1uF —— 0.1uF —— 0.01uF 0.01uF =
2 15V T
DGND

[Title

EFW Digital Fields Board

Size

Document Number
110947

Rev

Date:

Wednesday, November 17, 2010 [Sheet 24
| 1




us7
HLX6228TSR
SRAMO_AO 12 13 SRAMO_DO
SRAMO AL 11| A9 DQO =% SRAMO D1
SRAMO_A2 10 | AL bQl ¢ SRAMO_D2
SRAMO A3 9 | A2 DQ2 =~ SRAMO D3
SRAMO A4 a | A3 DQ3 =4 SRAMO D4
SRAMO_AB - | A4 DQ4 =9 SRAMO D5
SRAMO_A6 6 | Ao DQ5 5, SRAMO_D6
SRAMO A7 = | A6 DQ6 =57 SRAMO D7
SRAMO A8 57 | A7 DQ7
SRAMO_A9 o5 | A8
SRAMO A0 o3 | A9
SRAMO ALl e | A10 P3.3VD
SRAMO_A12 4 | AL
SRAMO A13___ o8 ﬁg e
SRAMO Al4 13 CE I, SRAMO _CS n
SRAMO A15___a31 | A1 CS 759 SRAMO WE n
SRAMO_A16 > ﬁg ‘gLE o SRAMO_OE n
P3.3VD . e
VDD  VSS
C366 €380 =
= 00lUF = 0.1uF DGND
DGND
Place near FPGA U67G P3.3VD
RTAX2000S-CO352
SRAMO A16 RS00 azn, 221 86 | \oo57pperoa veciBs |22
SRAMO Ald R290 zAA—221 85 1 qocepperos  veciBs |62
SRAMO Al2 R278 zAA—221 84 1 ~ocenmeros  veCiRe |88
SRAMO A7 R262 Apn—221 83 | \0ocipRer24a  vCCIB6 |82
SRAMO A6 R260 s\ 221 gp | O20FBOF2Y
SRAMO A5 R257 s\ 221 7q | O TNBEEM
SRAMO Ad___R255 s\ 221 75 | O207FROES
SRAMO A3 R2a4 221 77 | |O20ZNEOE
SRAMO A2 R240 s 221 7 | |9205FB0F2
SRAMO AL R237 sah 221 73 | OF0NERE
SRAMO_A0 R232 AN 221 72 |0279NBEE26
SRAMO DO R610 s 221 71 | OZ7TONEOES
SRAMO D1 REI12 s 221 70 | O289FR0E20
SRAMO D2 R614 s 221 g7 | OP8ONBRES
SRAMO D3 R6I5 s\ 221 g | O55TPBOF20
SRAMO D4 R616 s\ 221 a5 | |09 NB0E20
SRAMO D5 REI8 M\ 221 g4 | O282FHOF20
SRAMO D6 R619 s 221 g1 | O282NB0E2
SRAMO D7 R620 s 221 g0 | 9524750720
SRAMO CS n__R249 221 59 ||, 0o0aNEoro
SRAMO AL0 _ R271 ’\N\,VW 221 g ||, 05050 5070
SRAMO OF n_R282 s 221 g5 | O28ONB0ES
SRAMO ALL _R272 s 221 &4 | O280FHOE20
SRAMO_A9 R268 AN 221 53 |0287PB6F26
SRAMO AB __R265 s\ 221 5 | O287FBOFC0
SRAMO A3 R286 s\ 221 49 | ,O78INBOE20
SRAMO WE n_R252 s 22.1 g | OZ9RB0E)
SRAMO A15 R294 s 221 47 | OZ9NEOES
%481 |0206NB6F27
P3.3VD
1
_ |+ car? c392 C363 c424 C399 C393 c362
T~ 10uF == 0.1uF == 0.1uF == 0.0luF == 0.0luF == 0.0luF == 0.0luF
2 15V
DGND

FPGA SRAM

U100
HLX6228TSR
SRAML A0 12 13 SRAMI DO
SRAML AL 17 | 40 DR 74 SRAML DI
SRAM1_A2 10 |55 DQ2 15 SRAM1_D2
SRAML A3 9 Q2 77 SRAM1 D3
SRAMIL_Ad B 882 18 SRAMI D4
23 SRAM1_AS 3> ggﬁm ﬁg g A5 DO5 ;8 ggﬁm gg
23 SRAM1_A6 So—=p o A6 DO6 SRAML DS
23 SRAMI1_A7 517 007 21
= SRAM1 A8 27 Q
SRAML_A9 o5 | A8
SRAML AL0___ o3 | A9
SRAML A1l 25 ﬁﬂ P3.3VD
SRAMI_A12 4
23 SRAML_A12p>—2p me—ses ” ﬁii .
% SRS Al | Al 68 B S
A15 WE
23 SRAML_AL6 )—SRAMLALS 2 156 OF |-24___SRAM1 OE n
P3.3VD . c
VDD  VSS
C344 €350 =
—— 0.01uF —= 0.1uF DGND
DGND
Place near FPGA U67B P3.3VD
RTAX2000S-CQ352
RAM1_A4 .
2 RSS_AM\—22:1 306 }i043pB1FaHCLKCP  veciBl (213
SRAML A3 R501 " 221 305 e
SRAML A2 RS89 55T a0p [ /043NBIFA/HCLKCN  VCCIBL 522
SRAML AL Rogs VW55 5aq | 1044PB1F4/HCLKDP VCCIB1
MN—== IO44NB1F4/HCLKDN
SRAML AQ  RSB7 aan 221 206 |\ ono: o,
SRAM1_DO R605 22.1 295
SRAMI D5 R606 VW 521 oy | /048NBIF4
SRAML D6___R607 WV 2.1 a3 | 'O65PBLFG
SRAML DI R608 VW55 T 5o | |085NBI1F6
SRAMI D2 R606 VW—557 Saq | 1066PB1F6
SRAMI D3___R611 VW 53T 5gan | |OB6NBIF6
SRAML D4 R613 VW55 T 5o | 1068PBLF6
SRAMI ALL_ R585 VW 557 Hop | IOBBNBLFG
SRAMI A9 R581 VW 521 57c | |O69PBLFG
SRAML D7___R617 VWV 551 5a5 | |O69NBIF6
SRAMI CS 11 R502 VW55 1 5, | I070PBIF6
SRAML A0 _R584 VW 53T 575 | |O7ONBIF6
SRAML OE 1 _R562 VWV 2.1 577 | 'O71PBLF6
SRAML WE n_R596 VWV 231 570 :031’;‘356
SRAML A15___R541_ VWV 221 ogg | |O73PBIF6
SRAMI A8 ___R580 22.1 7o | IO73NB1F6
SRAMI A13_R545 VW 53T 577 | |074PB1F6
MN IO74NB1F6
P3.3VD
C529 ca82 c483 ca79 cas1
T 0luF == 01uF == 0.01uF == 0.0luF == 0.0luF
DGND
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Place near FPGA

P3.3VD
1
_ |+ C434 C439 C427
~T~ 10uF —— 0.1uF — O0.1uF
2 15V
DGND
P3.3VD
C451 C428 C440 C418
== 0.0luF == 0.01uF == 0.0luF == 0.0luF
DGND
P3.3VD
C390 C346
—— 0.1uF —= 0.1uF
DGND
P3.3VvD
C405 C398 C387 C365
== 0.0luF == 0.01uF == 0.0luF == 0.01luF
DGND

. us7C P3.3VD
20 ADC2_D[15:0] [ e RTAX2000S-CQ352
ADC2 D15 262 | |ng7pR2F8  VCCIB2 [F22L
ADCZ D14 261 1 |0g7NB2F8  vcCiB2 (232
ADC2 D13 256 245
IO88PB2F8  VCCIB2
ADC2 D12 235 1 |0ggNB2F8  VCCIB2 231
ADC2 D11
260 | |~gopR2Fs
ADC2_D10 239 1| 0g9NB2F8
ADC2 D9 254 1 |091pB2FS
ADC2 D8 253 1 |091NB2F8
ADC2 D7 250 {'1599PB2F9
ADCZ_D6 249 1 599NB2F9
ﬁggg Bi gjg I0100PB2F9
e T3 24/ 10100NB2F9
TR 2441 10107PB2F10
ST T 243 10107NB2F10
A5CS50 242 |0110PB2F10
20 ADC2_BSY_n | 2411 10110NB2F10
20 ADC2_RD n | =303 90 2.2 I0111PB2F10
20 ;(;3027CONV7n | R299 AN 100 5ag | |0111NB2F10
ADC2_CS_n | P TERAAAGEET) San | 10112PB2F10
%0 ApeE SRR R2BO v 100 pp | |O1IANE2EE0
19 ADCI_D[15:0] [ %2311 |0113NB2F10
ﬁggi Big ;gg I0115PB2F10
TR TF 225+ I0115NB2F10
ST R TE) 2241 10117PB2F10
IO117NB2F10
U67D P3.3vD
RTAX2000S-CQ352
ﬁggi Béo ;ig I0129PB3F12  VCCIB3 ig-;’
IO129NB3F12  VCCIB3
ADC1 D8 218 203
I0132PB3F12  VCCIB3
ADC1 D7 217 215
ST 2111 |0132NB3F12  VCCIB3
AOCT e 2141 10137PB3F12
ST} 2131 10137NB3F12
ST RE 212+ |0139PB3F13
A5CT s 211+ 10139NB3F13
A5G 208 10141PB3F13
ST 2051 10141NB3F13
I0142PB3F13
19 ADC1_BSY_n > =I5 100 383 I0142NB3F13
19 ADC1 _RD n rRoer ~YW—55 Too | |0145PB3F13
10 oGt conv Sl
19 ADC1_SHDN n RAT® AN—190 201 | \5746NB3FI3
<194 1 |5147PB3F13
%193 1 |5147NB3F13
<196 1 |5148PB3F13
<195 1 |0148NB3F13
X1 SEL 3V R264 100
X2 SEL 3V R261 m 100 123 10149PB3F13
MUX1 SELO 3V_R251 zn_ 100 a4 :gigi’ggggg
MUX1 SELL 3V_R248 s 100 183 | |O101PB3F1S
MUX1 SEL2 3V_R250 sV 100 1am || O7osNoor >
MUX1 SELS 3V_R254 s 100 187 | |O1050B5°13
MUX2 SELO 3V_R243 s 100 1gp | |9703NB3F15
MUX2 SELL 3V_R230 a0\ 100 1g1 || O105085E1
MUX2 SEL2 3V_R236 mw_ 100 180 |\ O70onaras
MUX2 SEL3 3V_R281 sn_ 100 179 | |O1°7PBSF1

P3.3VD P5VD
1 1
|+ c314 C364 c351 C389 _ |+ ca3s8 c361 C368 C348
~T~ 10uF — 0.1uF —— 0.01uF —— 0.01uF ~T~ 10uF —— 0.1uF —— 0.01uF —— 0.01uF
2 15V 2 15V
DGND DGND
Us6
UT54ACS164245SE|
P3.3VD P5VD
fé vce? vcel
VCC2 vCcCl
42 10E
1DIR
MUX2 SEL3 3V 47 | 5o 80 12 R228 ,p, 100 MUX2_SEL3 18
MUX2_SEL2 3V 46 2 R219 100
Al B1 AN MUX2_SEL2 18
MUX2_SELL 3V 24 5 R230 100
A2 B2 AN MUX2_SEL1 18
MUX2_SELO 3V 43 6 R235 100
A3 B3 AN MUX2_SELO 18
MUXL _SEL3 3V 41 P R238 100
Ad B4 AN MUX1_SEL3 17
MUX1 _SEL2 3V 40 9 R242 100
A5 B5 AN MUX1_SEL2 17
MUX1 SEL1 3V 38 11 R247 100
MUX1 SELO 3V 27 | A6 B6 15 R250 VWm0 MUX1_SEL1 17
A7 B7 AN MUX1_SELO 17
25 | ==
20E
24 1 5pIR
X2 SEL 3V 36 | g 5g 113 R256 saA 100 X2 SEL 10
X1 _SEL 3V 35 14 R258 100
R621 10.0k 22 | A9 B9 g Wy X1_SEL 19
R622 AAAG 10.0k 32 A10 B10 Place near level shifter
AN All B11 [L—x
R623 10.0k 20
RE24 VW50 5o ] AL2 B12 F&—
R625 YW\ —I50k o AL3 B13 M2
RE26 YW\ —I50k e | Al B14 [F22—x
AMN—= Al5 B15 23—
=i 4 28
GND GND
DGND ig GND GND gg
2| GND GND (=2
GND GND
DGND DGND

Place near this UT54ACS164245 transceiver

R627
0.0
DNP
DGND AGND
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o
IS
w
N
-

Backplane Connector
J9-1 J9-2 J9-3
KA98/127 KA98/127 KAQ8/127
23 DFB_CMD {(—2FE CMD 11, 23 DFB_CLK DFB CLK 21, 23 DFB_TLMO DFB_TLMO 313
| E— 23 DFB_1HZ DFB 1HZ 5 23 DFB_TLM1 $S—DFB TEML 6
b DFB_CLK 714 — I 5 |° _ 6
23 DFB_CLK << 7 8 919
<101 19 1l 1215
w16 | 12 17 | 1471 w18 | 1553 Jackscrew Block Mounting Holes
<191 19 %201 50 21159
P5VD o522 o2 o7 % MH11 MH12
g | 22 P3.6VD 29 | 26 P1.8VD 20 | 27
PovVD 31 :Z)j 32 %g 33 | gg
34 34 P3.6VD 35 35 P1.8VD 26 36
DGND a7 |5, DGND | 38 | 59 Cut pins 35 and 41 and DGND | 39 | 59 Cut pins 36 and 42 and
40 10 41 n install inductor L2. 12 install inductor L1.
PSVA PLOVA — 43 NSVA NIOVA — 44 = AGND 45
DGND 22 DGND 2‘7‘ DGND [ _AGND 48 3553
P1OVA 29| 59 N10VA 50 | op T ey CHASSIS  CHASSIS
P5VA 52 N5VA 53
52 53 AGND 54 5y
%55 55 Ls6]cq <2l 57
<—=81 59 %—29 | 59 <80 1 g MH13 MH14
<611 g1 <821 5> 63 | g3
B4 | g <85 1 g5 <861 66
<871 57 <68 1 g8 <89 | gq
<101 79 Ll 71 121 75
13 1 73 T4t 74 L2 75
16 1 76 L 77 ~—18 | 75
<191 79 <—80 1 g1 8l g
85 gé 86 gg 87 2‘7‘ CHASSIS  CHASSIS
<—88 1 gg <—89 | g9 <0 | o
<911 91 ®—221 95 <93 | g3
94 oy %95 1 o5 <96 g5
<971 97 <98 | g9
99
100
CHASSIS
P5VA N5VA EMI Shield Mounting Holes
1 1 1 2 2 2 MH1 MH2 MH3 MH4 MH5 MH6 MH7 MHS MH9 MH10
|+ ca92 |+ ca98 |+ c510 ~- c503 ~L- cs06 ~L- cs12
~T~ 10uF -~~~ 10uF -7~ 10uF + 10uF + 10uF + 10uF
2 15V 2 15V 2 15V 1l 1sv 1| 153v 1| 15V
AGND AGND
CHASSIS  CHASSIS  CHASSIS  CHASSIS  CHASSIS  CHASSIS  CHASSIS CHASSIS  CHASSIS
PLOVA N1OVA
1 1 1 2 2 2 Wedgelock Mounting Holes
_ |+ ca93 |+ cs11 [+ c499 ~~ c505 ~L- cs04 ~L- cs02
T~ 33uF 1~ 33uF 1~ 33uF +[ 33uF +| 33uF +] 33uF
2 25V 2 25V 2 25V 1| 2sv 1| 2sv 1| 25V MTG1 MTG3 MTG5 MTG2 MTG4 MTG6
AGND AGND E 7: ; 7: E 7: E 7:
Place near backplane connector CHASSIS CHASSIS CHASSIS CHASSIS CHASSIS CHASSIS
TP50 TP36 TP29 TP27 TP39 TP1 P2 TP35
R628
0.0
A
DGND AGND ' ' L
DGND AGND Title
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