8

WGA122PRISY -DS4

BP_+33V.

i 122 5,1
BP_+5V.

i 121 5,1

i —

120 16,11

— BP_+12V. >
& 119 51+

— BP_-12V. >
& 118 5,1+

n

L a—,

BP_ADRI1]
o AL
R 115

BP_ADRIZ]
o AR
R 114

BP_ADRI[3]
o =L
x 113

BP_ADR[4]
Cog AL
x 112

BP_ADRIS!
g SR-ADREL
& T

BP_ADRI6!
gy R-AORIEL
& 0

AGND

BP_ADRI25:1]

CEG

BP_ADRIT)
R

qu)s
qu)7
qu)s
Jl@)ﬁ
Jl:%a
qu)a
qu)z
qu)i
qu)o
e
1D,

P a— )

BP_ADRI20]
gy DEANREOL
i CT3

BP_ADRI21]
o FARL
i CH

BP_ADRI22]
o SRR
x 9L

BP_ADRI23]
gy PRANEL
i CE]

BP_ADRI24]
g SRR
i 57

BP_ADRI25!
o PR
i 3T

1< )j%
'DGND

BP_DATAILS]
Cog A AL
n 55

BP_DATAI14]
Cog AL
n 55

BP_DATAI13]
Cogr AL
1 57

BP_DATAILZ]
Coge AL
1 5

BP_DATAI11]
o trATALL
n 55

BP_DATALL0]
o ATAL
x 8L

BP_DATAI9]
o DAL
n 55

BP_ADRI25:1] :

BP_DATAI15:01

S

BP_DATAIBI
1< >—/82

B33V 433V w2 433V IEEY 33V
[TV o == = > n 71 5y
o1 530 T vea
18 133V
" BP_45V veez R3 R4 RS
1 BP5V D) o T L vees ul
50 30 SPI_ADDR_REGI20] [7] s I BP_IRO_I0_L oo , - 10Kohms > 10Kohms > 10Kohms
1 -5v SPI_ADDR_REGIZ! oyl 8 ADRIT) MODE Veeat »
=1 39 5y OCLK 175 25
1 7 T - 9 ADRIG] MUK I/0 VeeA2 _p .
- w22 sor 135 28
SPI_ADDR_REGI0! W ovslL BP_SPLCLK S01_1/0 VeeA3 e 3
1 BR-+12V DATALO] 31 yo Veeas (6B For the FPGA, use the socket layour.
e BPri2Y D % T IROIO_L Al vell2 ADRIS) ; Sl or the FPGA, use the socket layou 01 2
. Bl BP_ADRI2S4] Ll a2 BP_SPI_MOSI - Vo2 VeeAs Soo s
o 12v N BP_-12v s N 2N S, 7 ADRI4] :7 /03 Veehs ﬁ:
it =2 = 37 50 BARE | oy ayalté SPLMISO S Veea |8 4-PIN_SNGL_ROW_HOR
SPLCLK 38 203 A 17 ADRI3] 97 1/05 VccAB o
1 2_{ e Veelt
1 7 —% AGND BPADRIS) | F70op  4yif L2 ALRLZ) 10 i/m v(Esz 32
— o | s
AGND Blomr 2|20 ADRIL] ADRIZS I " "
N UNREG- SPI_MOSI Bloa y3l22 U os Veeld
- 21y Vet (112
UNREG- BP_ADRI4] | 35 23 cc
i E'YIATA
ONE_DATAIN_H 1 140
BP_SPLMISO EE] v 1/010 Veels
ONE_DATAOUT_H 15 | yon Vet |70 PRB 1 .
n UNREG+ N UNREG+ BPADR) | 32050 g2 1 el < >
jam— T > EA T R1 = 16 V012 pRAI/D |52 PRA =
el SE a3 17 160 PRB PRA 3
Oohms AR | Bl oo 1/013 PRB_1/O 3
1 BP_SPLMISO N5 19 /014 /073 92 ADC_BUSYA_L +33V 67997116
oy BESPLMISO f BPARL | 290, s ! ! ADC_CONVERTA L o 5
Rz00 7 21 yois vors (23 8 - s
BP_LMIO_5V AGND ——4A3  GND6 2 94 ADC_DISABLEA_H El 67997116
BP_SPLMOSI N2 )00 o7 2 yoe 075 . . =
R O 4.02Kohns 1 2 % 7
2% 2 o vore 2 3
ool 0 O % 1 o8 vor 2 6799T-416
ne—>= Stuffed as_shown v 5
1 - BP_SPI (LK 5 on sheer #1 T 21 yoge vors (21 = >
o 21 yo vors |28 ADC-OCLKS o 7
BP_IROOC_10.L 1Dy, 20 02 /080 |2 ADC_DATAINS H - St i 3 3 12 R2
R < ssion Li 3 100 ADC_BUSYB L 61997516 STIITL 16
70 W Transmission Line . " EI Vot _BUSYB | - J—
B " 2 | yon o2 |12 ADC_CONVERTB L il DL 1:7 > ¢ 1164
PP — la—e 7 lver oyl 2 Svsoo S ADRL25.1) | o Vo 103 ADC_DISABLEB_H - O So7ea - o
Blyeez  1v2) 2 ADRLZS] DISC_OUTISH B 1y /ogs |04 SO L 1 3 16
LR a— Alvees 1v3p3 ADRIZ4) Chr— R estams % | g, voss [958 §TIITITE STIITL16
B s = 2 6 (S0 Noisc_outris 77 107 The pin assignment for this header was taken
VeCh vk <> 1oz 17086 from the dafasheet for the Silicon Explorer I
. BP_ADRIZS1] BPSYSCIK 4701 oyi| B ADRIZ3) DISC_OUTEA3] 3 | oo g7 |08 TCLK fool from cter
N BP_IRO_I0_L C ja— ) BP_ADRI25] 46192 2l 8 ADRI22] NOISC_0uTI12] 4 /029 vogs |14 ONE_ENPOWER_H -
BP_ ADRIZ4] shlias gy3lit ADRI21) oISC_0uTOl A S Vogs |15 RESET.L il
ne—> BPCSOL  43|1a,  gys|i2 BSL DISC_OUTIL0) 82 | oy Loso L7 ADRILI ABRIZS 1)
S % T Y R E| ADRI20 DISC.OUTIS) ER Vot |18 ADRIZ! "2
1
fem— BP_ADRIZ3] “lon 32t WEO_L \oIsC_ouTis! w | 0m Vg2 |19 ADRE3I TTmos 53
qus BP_ADR(Z2] 40 242 I3 16 WEL L ™S L6 1/034 1/093 120 SPI_MISO
BP_SPI ADDR_REGI4 0] BP_ADRIZLI 8|03 3yalll RO_L IV g voos |12 ADRI4) Tw,ws -
B N — BP.BS.L | 37|,p,  gyq|i9  BP.SPLSS.L DISC_INISI 8 | s voss 1123 SPLMOSI
—u e, wlome  ol20 ROWR_H 5p. 5P ADDR_REGLL) [O-Uskusol DISC.INIL4) PER [yt Vose |12 ADRIS] TTMOE
B BP_ADRI20] |30 4y3| 22 BP_SPLADDAREGIL) j_<> DISC.INI3! R s Los7 |125 SPLCLK
1 g BP-SPLAWRLREG) la—s BPWEOL | 35|5,,  ,y.|23 BP_SPLADDR_REGI3I DISC_INI12I R s Voss 1122 ADRIg!
BPWELL | 3|35 gumlt DISC_INI1L] 53| 0 Voss | 128 ADRIT!
BP_SPIAIDR_REGI2) N, BPROL L 323a oDz JISC.INIL0)] 5h 1 o4t vowo (2 B0 10.L
NG Slme o3 DISC_INI9) T Vot 130 SPLADDRREGI0] SPLADOR_REGIL 01
SPLSSL | M0|in  gnos DISC.INIB) E Votoz |13 SPI_ADDR_REGLLI
1
N P-SPLATRREGE), (! BPROWRH | 290,07  gups Notsc_outin 8| 100 oto3 132 SPI_ADDR_REGIZ]
SPLADDRMEGIA] 2104a3  GND6 DISC_0UTI6! 9 | s Vatos |34 SPLADDR-REGI3] A TOTT4LVCOTADC
TPS
SPI_ADDR_REGL3! % Norsc SPI_ADDR_REGIA]
j1¢——BP_SPLADDR.REGIL] ) 1, LALGNDT DS QUG 801 1/046 votes |38
& { ZJ70E onos OSCOUTE) 61§ pgu7 votos (137 POWR_H Tw,ws 160
n—DPROWRH DGND'V/ IDT74LVCHL62244APF V OGND pee s penm Bk vouwy |12 S
1 = BP_SPLSS.L I NS vl 63 | o9 votos |13 RD_L
o AT DISC_0UTIL 6| 105 otos | 141 WELL L
Y 1 L O—— s 433V LISCOUTIO] & 1 o5t /0110
fam—e ADRIZS1
8 BP.DATAUS 2 |yg;  vectl T 1/052 Vot
1200 R6
. BRVELL & BPOATAL 3 |jy  yoeo |28 1/053 Vo112 v
n 17 /05 /0113
fa— BPDATAUY 5 |igs  yeeg)3L DATALSD! 1/054 L AORIZLI ONE_PWR A ERJGENFL992V > 1.9 9Kohms
— BPOATAISL 6 |ig,  yees |42 — 1/055 voue (247 pre T Us
1O BP_DATALL) 8 w DATAIS 1/056 vois 2 1 ONE_DATAQUT_H
S a3 1 85 1Al 057 Jotte | 149 ADRIZ3) R9 10T74LVEOTADC
BP.DATAIS 9 gy qag]46 DATA(T) ! ! 150 so.L ERJGENFLS01V ]
- BPBSL c BP_DATAUZ] 11|y, 1a3[44 DATA[14] 1/058 vou7 = pr 1.5Kohms OGND
" = N SPOATAGI 1211ag  gaufsd A1 ADC_SELMUXAIO] Vo vous E ADRIZS] DATALLS0] " 1 oneoatan
BPDATAUL 13[5n1  qas |4l DATAL3] - 1/060 Vo119 - -
1 ADC_SELMUXA(L) 157 DATAILS! 433V
n BP_LMID_33V fa—p BP_DATAL) 14|50, 16140 DATAIS] 1/061 /0120
ST T ADC.SELMUXA(Z] 062 otz | 159 DATAIT) e us
BP.DATALLOL 16|y3 17|38 DATAILZI ADC_SELMUXBIZO] L L
BP_DATAI2l 17 37 DATAIL] ALC.SE L XBIO) 1/063 vowzz (6L JATALL) 3 -
R s = B 1A8 DATAI6] [T74LVCO7ADC
S et s BP_DATAI! 191555 qppp| L 1/064, /0123 (162
BP_DATAMI 20 TOERL8 1/065 o124 163 DATAU3I
N BP_CSO.L 86 ADC_SELINBIO! /066 /0125|164 DATAIS! END
" oSO NBPDATAB) 22|50, 5|36 DATANLL] ! v
= ADC_SELINALLO) ADC. SELINBI1] 85 166 DATAIZ!
BP_DATAOl 23 3 DATAI3) < = 1/067 Vo126
288 2A2 ADC_SELINALO 86 167 DATAIL]
N BP_ONEDATAH P DATAIO! 1/068 Vo127 o A3V
T S00 87 168 DATAILL] +
S il 10 3 DATAZ) 1/069 /0128
GND2 244 L anc_seLmam 88 169 DATAG)
15 30 DATAID) /070 Vo129
N BP_SYS_CLK GND3  2AS ADC_DCLKA 90 P o130 |17 DATAIL0]
AL R Y Eiaos 262 21D “ ADC_DATAINA_H 0 || ‘ 172 DATAIZ! Re
50 ] Bl oar2? DATAIE] = - - 1von2 V0131 6 ERJGENF1501V 49.9Kohms
SYS_CLK 154 173 DATAI9) 15Kohms
N %lowms  2asl2 DATAID) CLKAI/D - /013 P_105 ERJEENF 4992V
Jl:)ﬁnw K %”EN“ BP_DATAI15:01 Flanr 2Rl e LA vou (I o - BP_ONEDATA_H
= P 1 176 DATAIE] ]
— 45 2 GNDL /0134 433V
1 BP_DATAL7] GNB - Z0F) 18 | onpo w1 |8 DATALO!
% O— 4
] Vv IOTTALVOHIE2255ARF B | 3 Nz B 5 - ONE_DATAIN_H
n BP_DATAI6] 0GND “3 onos nes 32 [DT74LVCO7ADC
e SLSIAL LY
LDy 7 71 Gnos N 22
821 onos nes 12 oo
B 11 o BRDATAS ENDATXCVR.L N 106 | gy e 10
“e (o p u3g 109 1 GnpecLp) N7 (2L
- . BPDATAL] 3 ve oo (b BROEATAR g; GND9 NCB ﬁ SPACE DYNAMICS LABORATORY
JID—D E 1 A GND1O Neo 145
® B e o 156 | onpis w0 L6 UTAH STATE UNIVERSITY RESEARCH FOUNDATION
BP_DATA( 24N Ny L
NCoS———
HC g, B 5o Nes |8 v ALZMXT6 OFPLTE] North Logan, Utah 84341
DGND
N BP_DATA(ZI US168202 e
e SSIALAY
et ’ OGN USUSAT / ION-F I/O Board BP Connector and FPGA Interface
iC
n HCM SCHEMATIC NAME INSTANCE NAME DRAWING NUMBER REV
7
30-0028A 30-0028 30-0028A A
N BP_DATAIO!
——1 SCHEMATIC INSTANCE SCH-INST SHEET
1 OF 1 o 1 01 o 06

Form No. QF0412 Rev -

8




+33V 45V
Us
1| yeen gt |2 DISCOUTHS)
23| e g |20 DISC.OUTHA)
24| yeegy g3 |19 DISCLOUTII
TCOISCOUTHS) 3 | 5 g, |18 DISC.OUTILZ)
TC_DISC_OUTI14] 4 Az BS 17 DISC_OUTILL)
TCOISCOUTHL 5 |, g |16 DISCOUTILO)
TCOISCOUTU2 6 |, gy |15 DISC.OUTIO) ]
TCOSCOUTIH 7 | pe g |14 DISCOUTIE) ]
TCDISCOUTILOL B | 4
TC_DISC_OUTIS! 9 AT
TCUISCOUTIBL 10 | po ooy AL
21 om ez 2
24 ;F a3 B
IDT74LVC4245APG
+33V 45V
DGND u DGND
1| yeen 1 2L DISCLOUTITI
23| yepr gy |20 DISE-0UTIE)
24 VceB2 B3 19 DISC_OUTISI A
TCUSCOUT 3 | g, |18 OISC.ouT
TCOSCOUTEl 4 | ., g |17 DISCOUTIS
TCOSCOUTISL 5 | a3 g |16 DISC.OUTIZ)
TODSCOUTL g | ,, gy |15 DISCOUTI
Each of the lines in TCOISC.OUT3I 7 | g gg | L4 DISCOUTIO]/
TC DI SC[ 15: 0] can TCOISCOUTZL 8 |,
be either an input or TC_DISC_0UTIL) 9 | a7
an output. To configure (—JCDISCOUTIL 10 | pg  gupy AL
a particular line as an 2 | o oz 112
out put, the cor respondi ng 2 & oo |2
0-Ohmresi stor (R10-R25)
shoul d be stuffed. If a IDT74LVC4245APG
resistor is not stuffed,
then the correspondi ng DGND DGND
line will act as an input.
R25 R24 R23 R22 R21 R20 R19 R18 R17 R16 R15 R14 R13 R12 R11 R10
9ohms > Qohms > Oohms > Oohms > dohms > Ochms > Oohms > Oohms > Oohms > Oohms > Oohms > Oohms > Oohms > Oohms > Oohms > Oohms
TP38 TP37 TP36 TP35 TP3L TP33 P32 TP31 TP30 TP29 P28 P27 P26 P25 TP24 P23 33v 5y
+33V +
1] yeea 1 |21 DISCNILS)
O TC_DISCI150] 23 20 DISC.INILL) A
B % zi; E; 19 DISC.INI31
TC_DISCUS] 3 | 4 gy |18 DISCNO2
TC_DISCI14] 4 | n; gy |17 DISCNUL
TC_DISCH3) 5 | A3 g |16 DISC.NUOI
TC_DISCH2] 6 | o, gy |15 DISCINIO)
TC_DISCI1] 7 | a5 g |th DISC.INIBI
TC_DISCI10] 8 | a6
TC_DISCIS) 9 | a7
TC_DISCIBI 10| 45 guor AL
21 om 62 [H2
24 oE a3 B
433V IDT74LVCL245APG
DGND DGND
+33V 45V us
1| yeea g1 2L DISCNIT
23| yeept gy |20 DISCAINIGI
2| yepy gy |19 DISCNISI
TC_DISCI7) 3 | n gy |18 DISCINILIA
TC_DISCI] 4| g |7 DISCNB
TC_DISCIS] 5 | a3 g L6 DISCNI
TC_DISCI4] 6 | ay gy |15 DISCINI
TC_DISCE) 7| a5 g |4 DISCNIOI
TC_DISCI2] 8 | ag
TC_DISCI 9 | a7
TC_DISCL0] 10| 45 guor AL
21 om 62 [H2
24 E a3 2

+33v IDTT4LVCL245APG
DGND

OGND

DISC_OUTI150]

DISC_IN[15:0]

Gy <

[y >

SPACE DYNAMICS LABORATORY
UTAH STATE UNIVERSITY RESEARCH FOUNDATION

North Logan, Utah 84341

TITLE

USUSAT / ION-F I/O Board - Discrete I/O

SCHEMATIC NAME INSTANCE NAME DRAWING NUMBER SCH REV
30-0028A 30-0028 30-0028 A
SCHEMATIC INSTANCE SCH-INST SHEET
1 OF 1 1 OF 1 02 oF 06

Form No. QF0412 Rev B

8

2




> ADC_CHI4T-0]

TPLO
sv
b U10 +12v ADLAZ
ADC_CHIO1 4 Inl Vi 13
ADC_CHILI 5
wo |
ADC_CHI2! P I -
ADC_CHE3! 7 R
ADC_CHIL) 12| st ADC_BANK1A ADLA3
ADC_CHIS] 1 n6
ADC_CHi6 10 oy
ADC_CHIT 9 | g
BADC_SELMUXAIO] 1
BADC_SELMUXAILI 1
oD SELMUA) Al % Each Channel Can Be Independently
BADC_SELMUXA[24] . 15 a2 Configured Between Two Ranges
{2 1 en G [ P41 (0 fo 5 Volts ) and ( -10 o +10 Volts )
MPC508AU AN Example
Installed Jumpers |  A/D Voltage
u11 +12v AD2A2 JMP1 IMP2 | Range
ADC_CHIB] 4 13
v
prv 5 i”i + (2,3) (1,2) | +/-10V
- n s a2 23 0 fo 5V
ADC_CHI10) I ) ) | *
ADC_CHIL] L2 ) R
ADC_CHIL2) 12 s our |8 ADC_BANK2A AD2A3
ADC_CHIL3) 1] e
ADC_CHILA] 20| 19
ADC_CHILS) 9 | g
BADC_SELMUXAIO] 1]
BADC_SELMUXAIL 16 |
BADC_SELMUXAIZ] 15 40
L2 1 Een e e P43
MPC508AU
AGND
u12 +12v AD3A2
ADC_CHIL6) S U Bt
ADC_CHILT) 5 |y e
ADC_CHIL8) 6 | 3
ADC_CHIL) L Rt
ADC_CHI201 12 s our |8 ADC_BANK3A AD3A3
ADC_CHIZ1) 1 e
ADC_CHI22) 20| 1y
ADC_CHI23) 5 | g
BADC_SELMUXAIO] 1 e
BADC_SELMUXAIL 16| o
BADC_SELMUXAIZ] 15| 4y v
i) j“ TPLS =
MPC508AU 51 via vena |-
AGND 2| g Vaig |L
U3 2y AD4AZ 271 yon
ADC_CHI241 S R B 281 vz
ADE_CHIZ5] 5 | o 5 Z_{ v3a
V-
ADC_CHI26] 6 |13 3 vi oara 1z BE_ADCDATANAH [
ADC_CHI2TI I v LS RV¥ [
ADC_CHIZ8] 2] e our L8 ADC_BANK4A AD4A3 51 V4B DATACLK & R
ADC_CHI29 1] e BIP-A & 1 ep  Ex/RT 3
ADC_CHI30] 10 | 1o ADC_SELINA(L0]
e ] D_.m—tmsmwm 2
ADC_SELINALLI 2
BADC_SELMUXAI0) L " Al BF,ADE,BUSYA,LA
a BUS e R
BADC_SELMUXAILI 16| 15 Re is
BADC_SELMUXAIZ] 15| a0 1 2z R L2 220
33V 45V + ADA2 *| (1
Z1en e e i b uts } ADAL LB | per cap L }%
VPCS08AU 1] veen st ADC_SELMUXAIO] [-ALINERTAL 10 ] pr gt L
AGND 23| yegy g |20 ADC_SELMUXAUT t 2y s ez 2
2| ey p3 |19 ADC.SELMUXAI2) [ ALsAREA 127 pyro oonn |k
BADC_SELMUXAIO] 3 1 e B
BADC_SELMUXAIL 4 | g LI v v AD9T4BRS v v
BADC_SELMUXAIZ] 5 | a3 pe |6 | ADCSELMUXBIO) AGND AGND AGND AGND
2 6 | oy |45 | AbcsEMuxen
7| as g |4 | ADCSELMUXBIZ)
BADC_SELMUXBIO] 8 | ,.
BADCSELMUXBII 5 | ,,
BADC.SELMUXBIZL 10 | .5 grpy |4
21 or G0z 2
FZZ 0E oho3 [
v

OGN

0 IDT74LVC4L245APE

OGND

SPACE DYNAMICS LABORATORY
UTAH STATE UNIVERSITY RESEARCH FOUNDATION
North Logan, Utah 84341

TITLE

USUSAT / ION-F I/O Board - A/D Interface Bank A

SCHEMATIC NAME

30-0028A

INSTANCE NAME

30-0028

DRAWING NUMBER

30-0028

SCH REV

A

SCHEMATIC

1

OF

1

INSTANCE

1 1

OF

'SCH-INST SHEET

03 orF 06

Form No. QF0412 Rev B

8

2




BADC_SELMUXBI2:0]
> -]

2 AD1B2

2 AD1B3

2 ADZBZ

2 ADZB3

LTL464LCS8
A

v
-12v
AGND

% Each Channel Can Be Independentfly
Configured Befween Two Ranges
(0 fo 5 Volts ) and ( -10 fo +10 Volts )

TPLT
ADC_CHILT01
D
5y
Channel RS0 OBOSRESNA oo RL3  oonms p U22 +12v
ERJGGEYORDOV ADC_CHI32) Elm v |z 1
AGND
8 Uls ADC_CHI33) 5 | nE
NEG. RAS 3T4kohms  gpy 1 BUNREG+ ADC_CHI34) ¢ | s T
4 8 B ERJEENF3742V LTHh62LS8 ACL-CHIS) T v
¥ ADC_CHIZ6) 2] e our L8 ADC_BANK1B
RLL  124Kohms - ADC_CHI3T) 4 e
ERISENFIZ 2V ADC_CHIE) SR
AGND ADC_CHI39) 5 | s
R4, QBORESNA oP3 RA46  bonns BADC_SELMUXBIO] 1]
47 o g ESCEYOROOY BADC_SELMUXELL] 1]
5V AGND
: R48  0oh B+5V. BADC_SELMUXBI2! 15| a2
L9 AP, 5 LTL462CSB 2 e o PLY
ERJAGE YOROOV 4 P
MPC508AU
R4S OBOIRES_NA -12v AGND
uz23 +12v
AGND
ADC_CHI40) o I
RS2 0BOSRESNA oo RG4 dohms ADC_CHI41) 51 3
47 ADC_CHI42) 6 1w
ERJSGEYOROOV
AGND 8 U19 ADC_CHI43) 11 ing -12v
sv RS3 Qohms  gpg 3 B-5V ADC_CHI44] 12| s our L8 ADC_BANKZB
50 >3 Lriseacss ADC-CHI4S] 1 e
ERJSGE YOROOV ADC CHe) o]
R51 , OBOSRES-NA -2V ADC_CHI4T) 5 | e
AGND BADC_SELMUXBIO! 1| e
BADC_SELMUXBIL) 16 | ap
R57 , GBOORESNA  gpy RSB . 0onms BADC_SELMUXBI2] 5],
47 ERJEGEYORDOV | 2 | 14
412V AGND 8 U9 oo TPSL
51 1 RS5 . 165Konms gpg o 1 B+12v ¢ MPC508AU
LT1462CS8 AGND
ERJGENF1652V 4 U2 2y
RS6  33.2Kohms e P P 7
ERJGENF3322V 5 |2 5
AGND L v-
n3
R61 GBOSRESNA oo R62 . Qohms T4 g -12v
12 8 ADC_BANKIB
J v, ERJGEYORDOV In5 ot
-12V AGND 8 U20 1] 0
57 1 RS9 165Konms gp 1 B12v 10| 7
LT1462C58 9 | g
ERJCENFL652V 4
R60  332K0Mms e BADC_SELMUXEI0] 1]
A BADC_SELMUXBILI 16] o
AGND BADC_SELMUXBIZI 15 | 4y
2 14
R66 OBOSRESNA (o R65  oonms Op Amp Gain EN o
47 RISLEYORIOV Gain G | Resistor Values MPC508AU
33V AGND o U0 G<1 G=R /| (RI+R2 o
53 R63 , fohms  ppyy 5 bl l\ RS = NS ( )
LT1462058 -
ERJ6GEYOROOV 4 R4 =0
RéL  0B0SRES_NA o G=1 | R, R3 =NS ADC_SELINBILO]
| R1, R4 = 0 Ohms
3 il
G>1 | G=1+ R4/R3
R67 OBOSRESNA (o R70 _ 0ohms | RL =0 Ohne
| R2 = NS
AGND 8 U21 ERJEGEYOR0OV NS = Not Stuffed B3V
B410V
5@ > oy RE9 LesKoms gpry 3 Tiueacss Resistors for different Gain val ues: N u2s
@ ERJGENFL652V 5 G=.25(/4) Rl =37.2K R2=12.4K
- - - 1 21 ADC_DLLKA
G = .66(/1.5) Rl = 16.5K R2 = 33.2K VecA  BL it
Res 33 2Kohms -L2v 23| yeept g |20 ADCDATAINA_H
11F
ERJGENF3322V 2 vy g3 12 AICESYAL
AGND BF_ADC_DCLKA A By |18
D
R73  OBOSRES_NA - R4 oot B ADCOATANA.H a2 B |17 ADCDLLKE .
BF_ADC_BUSYA.L 43 po |16 ADCDATAING H
ERJGEYOROOV 5 oy
AGND 1 8 U21 A ey |15 AOCESYBL
ey RTL Tioms gorpe B428Y BF_ADC_DCLKB [
55 D [T1462058 BF_ADC_DATAINB_H %
ERJGENF3T42V 4 o ADC BUSYB L ’
R72 _ 124fohms -2y
101 48 cnot (L
. ERJGENF1242V 2 1 or a0z 2
224 E oGN3 (2
DTT6LVC6245APE
0GND DGND

Example
Installed Jumpers | A/D Voltage
MP9 JMP10 | Range
(2.3) 1,2) | +/-10V
1.2) 2.3 | 0 fo 5V
AD3B2
A3
5V
u28
L2 via  vana (24
2 | yip vaig L
20 vaa
51 va8
2
V3A
IMP15 3
VB aqa |17 BFADCOATAMNBH
;0 o2 AD4B1 o yin T (AL BLARIARREE >
5 | g patacik |26 BF_ADC_DCLKB O
AGND BP8 16 lep ex/mr 2
ADC_SELINBI0) 5
ADC_SELINBIL] 2
AL BF_ADC_BUSYB_L
BUSY { SPAKBSRL O
s a
t 15
. 2 {18 wrz s (2 a2,
+ +
H‘ }7’*”51—5 REF Cap |1 {ADE2 }%‘
[ oL 10| e acwr L
o
29 s AsND2 |2
ADC_DISABLEB_H 1 14
D PWAD  DGND |-Liq
v v AD9TLBRS v v
AGND AGND AGND AGND

SPACE DYNAMICS LABORATORY
UTAH STATE UNIVERSITY RESEARCH FOUNDATION
North Logan, Utah 84341

TITLE

USUSAT / ION-F I/O Board - A/D Interface Bank B

SCHEMATIC NAME

30-0028A

INSTANCE NAME DRAWING NUMBER

30-0028

30-0028

SCH REV

A

SCHEMATIC

1

OF

INSTANCE

1 1

'SCH-INST SHEET

1

OF

04 or 06

Form No. QF0412 Rev B

8 7

2




+5V

% Board was originally wired with
these components in backwards

(5 >

P57

+12v
w5

(8 |+ 19
2 ZUF/E 01uF

AGND AGND
TPS8

-12v
i

20 d= 19
220F |t 0AF

AGND AGND

SiLse20Y 6 EXC-ML16AZ70U P56
3 k1 o~ (\o’m — TPJOST ONE_PWR D
B e
R101 o]+ c6
49.9Kohms 220 |~ 0uF
ERJBENFLI92V
433V
DGND DGND
R102
LD S — R88 Kohms sy3  RB9  B06Kohms Vs R9L oohms 8P LMIO. 5V
SiL56207 47—/\/VV
NE_ENPOWER_H 5 CRCW0B0SZK ERJBENFB061V ERJ6GEYOROOV
S DGND
£33V
Sit465DY o6 WS A R90
U3z
8 —
US}O 7 v vee (L 49.9Konms NR
: ! 5o mT ot -2 }—ﬁ‘lﬁ Si34460V
svi 8 6 sv4 3
RS+ COUT
BP_+5V 1 % t 5 [RI00,  1Zshms sv2 7 ’ A
S RS- GND
Iil ERJITROJLR2U R 4
- = T v
R93 EXC-ML16A270U DEND 55 +5V DGND
499Kohms ~ - TP_105 T +33V
ERJGENF 4992V m SV Supply for entire board
(o |+ 7+ ols
1ouF [~ e | = 220 |7 oaF R92
sev u u i u
1256
AGND AGND AGND AGND OB0SRES-NA
BP_IRGOC_IO_L
U3t r D
R
N
[ el 3 mx e
BP.PUR.I0. RIS 2Kahms 33v3 R94 . 80eKonms BP0 33
oy
4 CRCWO0B0S2K ERJGENFBO061V 33V
DZND *x DGND t]z]s]e
Sik465DY G e -
u3ag
8 —_
U3z v vee 41/‘\ 49.9Kohms
3 7 5 2 R siguaeov
> - t—5Q ’RST out A
33v1 8 | psy couT b 33v4 3
D BP_+33V 1 5 R99 L.20hms 33v2 7 1 Rs- oo %
G0 l i L - 4
ERJITROJLR2U
VAXGITITEUA v
R97 DGND PS4 DGND
49.9Kohms 4 EXC-ML16A270U 33w
ERJGENF 4992V N B - m?
soav 5 TvY 33V Supply for enfire board
e |+ 1« 03 |+ 080 |+ 12 EXCML16AZTOU
L]z]5]s e 112
100f [~ 10 |- 220F |- 22 | o > n
e Uéjl
P
N DGND DGND DGND DEND DGND 100 |~
3
AGND
4
v EXC-MLL6A270U
DGND 433V —
[ty ™ (o~
r
34 P53 L [lej;
O T Ve L ]
L1 Pl RST pL - RESELL 10 |+
s ¢ | wor wm bt To FPGA
omFI 3 1 G PFO p2 R98 AGND
v MAXBISTESA L00KONMS > e 1eENF1003v
DGND D6ND
DGND

SPACE DYNAMICS LABORATORY
UTAH STATE UNIVERSITY RESEARCH FOUNDATION
North Logan, Utah 84341

TITLE

USUSAT / ION-F I/O Board - Power

SCHEMATIC NAME

30-0028A

INSTANCE NAME

30-0028

DRAWING NUMBER

30-0028

SCH REV

A

SCHEMATIC

1

OF

1

INSTANCE

1 1

OF

SCH-INST SHEET

05 or 06

Form No. QF0412 Rev B

8

2




ADC_CHIAT:01 —l > Loy a3y
’ (55 22
) ADC_CHIO! A [ a— ADC_CHILI o1uF o.uf
RM452-110-322-9300 i :29 ADC_CHIZ] RM452-110-322-9300 i :ﬂb TP43
AM452-110-322-9300 AM452-110-322-9300
m ADC_CHE3! J—% ADC_CHI4] s 56 23
RM452-110-322-9300 n 0 ADC_CHIS] RMLS2-110-322-9300 h—S ] 0.4uF OidF
P - AM452-110-322-9300 W 5 D AM452-110-322-9300 P62
RML52-110-322-9300 e, :31 ADC_CHIB] A RML52-110-322-9300 i :&6 0105 0[157F otlﬂﬁ
i 4
P - AM452-110-322-9300 W s ADCCHIO AM452-110-322-9300
RMA52-110-322-9300 Y3 ADCCHILL RMU52-110-322-9300 J—=1 TPé1
AM452-110-322-9300 AM452-110-322-9300 o105 58 25
3 ADC_CHIL2] J 40 ACCHIZ) bR Sit
RM452-110-322-9300 4 :33 ADC_CHI14] RM45Z-110-322-9300 i :§ﬁ P60
P ADC_CHiLS] AMA452-110-322-9300 W L Ao cHie AM452-110-322-9300
RM452-110-322-9300 Jy—3 A CHIT) RM452-110-322-9300 J—=2 -1 0[15& otlzuég
AMAS52-110-322-9300 AMA452-110-322-9300
— ADC_CHIL8! %2 ADCCHI9) P59
RML52-110-322-9300 Jy—35 ADC.CHI20] RML52-110-322-9300 J—3 %o o7
105
P ADC_CHi21! AMAS52-110-322-9300 W 3 AoccHon AMA452-110-322-9300 byt ofuF
AM452-110-322-9300 J—36  ADCCHR3) RM452-110-322-9300 P—
AMAS52-110-322-9300 AMA52-110-322-9300
e ADC_CHI2L) J—§4__ ADL.CHZS) ABND o]
AM452-110-322-9300 J 3 ADCCHE) RMA452-110-322-9300 L—3 TP68 )
RMLS52-110-322-9300 AML52-110-322-9300 ’—{
o — ADC_CHIZTI 45 ADC.CHZE) Pats
AM452-110-322-9300 J 3 ADCCHRY) RM452-110-322-9300 3 @
.
P . ADC_CHI3O! AMA52-110-322-9300 W P AMA52-110-322-9300 P67
AM452-110-322-9300 J 30 ADCCHE) RM452-110-322-9300 P a— rP,losl
m 7 ADC_CH33! RM452-110-322-9300 m 7 ADC_CHI34] RM452-110-322-9300 ()[13qu
— — TP66
AMA452-110-322-9300 m 0 ADC_CHI3SI RM452-110-322-9300 h—s
P 5 ADC_CHI36) AMA52-110-322-9300 W 5 ADC.CHAM AMA52-110-322-9300 Po10s
AM452-110-322-9300 1 ADC.CHI38I RM452-110-322-9300 6 s
J4 J4 TPES
AMA52-110-322-9300 AMA52-110-322-9300
e ADC_CHI39! J—
RAM452-110-322-9300 Jl 42 ADC.CHILO) RM&52-110-322-9300 3 P15
AMA52-110-322-9300 AMA52-110-322-9300 TPer! ook
— ADC_CHI41] J—
AM452-110-322-9300 J 83 ADLCHILY) RM452-110-322-9300 —3$ 105
P . AOC_CHT) AMA52-110-322-9300 P . AMA52-110-322-9300 o3
AM452-110-322-9300 m L ADC_CHILAI RM452-110-322-9300 hwe— | oo
P ; ADC_CHAS) AMA52-110-322-9300 P ) AMA52-110-322-9300
AM452-110-322-9300 J 45 ADLCHILE) RM452-110-322-9300 T o
"
P . ADC_CHAT) AMA52-110-322-9300 W 3 AMA52-110-322-9300
AM452-110-322-9300 m 6 RM4S2-110-322-9300 7 agnp T —
AMA52-110-322-9300 37 AMA52-110-322-9300 75
M 5 AGND n % V AGND §a
AMA52-110-322-9300 L e RMA52-110-322-9300 P —
P . - AMA52-110-322-9300 W . AMA52-110-322-9300
AMA52-110-322-9300 J 48 TCnsun RM452-110-322-9300 T — S
P . — AML52-110-322-9300 W . AMA52-110-322-9300
AMA52-110-322-9300 S 4 TCDIstel RMA452-110-322-9300 I a—r
AMA52-110-322-9300 AMA52-110-322-9300 SiE
[ — TC_DISCIS) —Y
AMA52-110-322-9300 % TC_DISCI6] RML52-110-322-9300 K5
P ; o AML52-110-322-9300 W . AM452-110-322-9300 8
RAM452-110-322-9300 J Sk TC_DISCIB] A RM452-110-322-9300 IR — 9LuF
P . — AM452-110-322-9300 W 5 AM452-110-322-9300
AMA52-110-322-9300 S TCstol RML52-110-322-9300 1 —T 79
OLuF
P . [— AM452-110-322-9300 W . AM452-110-322-9300
AML52-110-322-9300 3 TCDIsta RMA52-110-322-9300 ¢ papp R
T110-322- 110-322- V 0GND
P . F AMAS52-110-322-9300 W . oy RMA4S2-110-322-9300 ¢ ying
AMA52-110-322-9300 J S TC OISt RML52-110-322-9300 w 09 +10_RTAN
P ; o — AM4S52-110-322-9300 W ) 28V AM452-110-322-9300
AMA52-110-322-9300 S ONERWR L] RMISZTI0-322-9300 “ 0 +28_RTRN
RM4S52-110-322-9300 AM452-110-322-9300
9 TC_ONEDATA_H 3 R104
e e mum B s R103
AMA52-110-322-9300 RML52-110-322-9300 6ND
same Oohms
onm ERJ6GE YOROOV
TC_0ISCUS0)

ERJ6GEYOROD AGND

AGND

0.10F

=n
=0
=

S

uf

35
0.1uF

=
=
=3

B

uf

37
0.1uF

=
=
=3

B

uf

=M
=
N}

B

Ui

CL0
Q1uF

(41
0.10F

en
e
o

S

U

(43
0.1uF

=
Eov
=5

S

uf

C71
0.1uF

C70
0.1uF

=
E
~

S

uf

V AGND

+12v

-12v

Chg
0.1uF

=N
2R
&

It

CLe
0.1uF

=n
o
=

Ul

C48
0.1uF

=n
o
o

uf

=
=0
=

uf

(51
01uF

52
0.1uF

e
=i
)

it

054
[

=
Soy
ol

uf

C67
0.1uF

Cé66
0.1uF

o)
soy
5

uf

V AGND

SPACE DYNAMICS LABORATORY
UTAH STATE UNIVERSITY RESEARCH FOUNDATION
North Logan, Utah 84341

TITLE

USUSAT / ION-F I/O Board - Top Connector Interface

SCHEMATIC NAME

30-0028A

INSTANCE NAME

30-0028

DRAWING NUMBER

30-0028

SCH REV

A

SCHEMATIC

1OF

1

INSTANCE

1 1

OF

'SCH-INST SHEET

06 orF 06

Form No. QF0412 Rev B

8 7 6 5 4

2




