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Notes:

1. Analog input is daisy chained from filter
card outputs using ribbon cable.

2. Active filter card is selected at filter
card using jumper.

3. Filter card output connector J2-33 and
J2-34 are no connection.
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TELEROBOTICS Analog Input
FIDO Rover
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J2

OUT 0 WhI Drv Current 1
1 OUT 1 WHhI Drv Current 2 Bd1_J1-1
2 oUT 2 WA Drv Current 3 Bd1_J1-4
3 OUT 3 WhI Drv Current 4 Bd1_J1-7
4 ouUT4 WHT Drv Current 5 Bd1_J1-10
5 OUT5 WH Drv Current 6 Bd1_J1-13
6 OUT6 St Drv Current 1 Bd1_J1-16
7 OouT 7 Str Drv Current 2 Bd2_J1-1
8| Gnd W Drv Ref Bd2_J1-4
9 Gnd St Drv Ref ggsm_u-za
10 OUT 8 Str Drv Current3 22802 J1-26
" oUT9 St Drv Current 4 Bd2_J1-7
12 OuUT 10 Str Drv Current 5 Bd2 J1-10
13 OUT 11 Str Drv Current 6 Bd2_J1-13
:]14 OUT 12 Bd2_J1-16
12 OUT 13
17 OuT 14
18 OuUT 15
19 Gnd
20 Gnd
21 OUT 16
29 OuT 17
23 OUT 18
24 OUT 19
25 OUT 20
OUT 21
2 OUT 22
OUT 23
28 ™ 5ng
29 ™ Gng
30 OUT 24
gz OUT 25
OUT 26
2 OUT 27
gs OUT 28
36 OUT 29
37 OUT 30
OUT 31
38 ™ 5nd
39 ™ Gng
40
MSI-P460
Analog Output Card is MSI P460
Microcomputer Systems, Inc. .
http://www.rouge.net/users/microcom/index.htm NASA / Jet Propulsion Laboratory
Pasadena, CA
i TELEROBOTICS Analog Output
Corer = Driver Board 5 6 FIDO Rover
Arm = Driver Board 4 5 : )
] 4 Engineer Schematic Name
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J2 Wheel Disable 6 Bd1 J1-18
Bd2 J1-18 Steering Disable 6 Wheel Disable 5 Bd1_J1-15
de—J1'15 Steering Disable 5 Bd1 J1-25 GND GND Us PC7 T95 Wheel Direction 1 Bd1 J1-2 Wheel Disable 4 Bd1_J1-12
ST Steering Disable 4 ST e Wheel Direction 2~ 194 ~U8 PC6 | | 2 [—Us PC5_ T93 — Wheel Direction 3 EI Wheel Disable 3 B 1o
ST Steering Disable 3 Bl J111 Wheel Direction 4 _ 192 U8 PC4 | 3 4 —Us PCc3_ T91 —Wheel Direction 5 B )4 Wheel Disable 2 B e
e Steering Disable 2 I Wheel Direction 6 190 U8 PC2 | 2 6 usPc1_ T8 _J1- Wheel Disable T s
de_J1-3 Steering Disable T -~ T88 —Us Pco |/ 8 [UsPB7_ T8/ -
— T86 —Us PB6 | 2 10Tgs PB5_ TB5
T84 —Us PB4 | ] 121 gs PR3 T3
T82 —Us pB2 | 13 14 ~Ug pB1_ T8I
T80 —Us PBO | /5 16 g PA7_ T79 Steering Direction 1 B2 412
Ba2 15 Steering Direction 2 T78 _Us PA6 | 1/ 18 [[UsPAS_ T77 _Steering Direction 3_¢¢ 53-8
B2 Jiad Steering Direction 4 176 _Us PA4 | 19 20 [[usPA3_ T75 _Steering Direction 5_<Q 26312,
Bd2 1117 Steering Direction 6 174 __U8 _PA2 U8 PA1_ T73 —
1 T72 ~Us_PAO | 23 24 g7 pc7_ TTH
T70 —U7 PC6 g; 56 U7 PC5_ T89
T68 U7 PC4 2 8 g7 pca_ T67
T66 —U7 PC2 ? 32 U7 PC1_ 165
T64 —U7_PCO | 3 3 2[Urper_ T3
T62 ~U7 PB6 | 33 34 ™57 pB5_ TBH
T60 —U7 PB4 | 35 36 07 PB3_ TH9
T58 —U7 P2 | 37 38 U7 PB1~ T57 Wheel Safety Set 81 J119
Ba1 J1-20(¢—Wheel Safety Clock _ T56 U7 PBO | 39 49 [[UT_PAT_ T35 _Steering Safely_Set ;;B e
Bd2 1 2&2 Steering Safety Clock 154 __U7_PA6 U7 _PA5_ T53 —
_J1- T52 ~U7 PA4 23 24 U7 PA3_ T51
go U7 _PA2 45 42 U7 _PAT_ T49
8 ~U7 PAO | GND
T4 _U7 PAC |7 o [[CND
CONB50A
DIO Board is MSI P560
Microcomputer Systems, Inc.
http://www.rouge.net/users/microcom/index.htm
NASA / Jet Propulsion Laboratory
Pasadena, CA
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Twist 3 wires

DMU1
TxD 1 (.\
Pitch Rate 5 [©
RxD 215°
Yaw Rate 10 o
VCC 31
Timing pulse 11 o)
Gnd s 415
Joe 121 "o
X-axis Accel 51o
X11 Y-axis Accel < 6o o
RxD X—; gj Z-axis Accel HA; _Oo
e ] 3 8 j Roll Rate >%15_3 _Oo
Rtn g 18 L ——
CONNECTOR DB15
CoMm1

Note:

This is the actual pin
configuration for the
CPU board connector X11

+12V DMU Pwr

Gnd

Twist 2 wires

NASA / Jet Propulsion Laboratory
Pasadena, CA

TELEROBOTICS DMU Cable
FIDO Rover
Engineer Schematic Name
M. S. Garrett .
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Input Connector

Connector
J1 J2 J1
Ch 8- 1 2 Ch 8+ Ch7- 1 1 Ch7-
Ch 9- 1 Ch 9+ Ch 7+ 2 2 Ch 7+
Ch 10- g . Ch 10+ Che-_| 2 2 Ch 6
Ch 11- 7 Ch 11+ Ch 6+ 4 4 Ch 6+
Ch12- 18 Ch 12+ Chb Chb
chis-] 9, 19 [—chis+ chor |2 5 Ch 5+
ch1a-| | 2 Ch 14+ Ch4- g g Ch4-
chis-| 13 ) Ch 15+ Cha+ Cha+
cho-| 15 12 Cho+ Steering Pot 1 G L7 Ch3a- g g Ch3a-
Ch 1- 19 20 Ch 1+ Steering Pot 2 Gray L20 Ch 3+ 10 10 Ch 3+
Ch2- |, 5 Ch 2+ Steering Pot 3 Bl o5 Ch 2- 1 1 Ch 2-
Ch 3- 23 24 Ch 3+ Steering Pot 4 O R23 Ch 2+ 12 12 Ch 2+
Ch 4- 25 % Ch 4+ Steering Pot 5 Vio R20 Ch 1- 13 13 Ch 1-
Ch 5- Ch 5+ Steering Pot 6 Ch 1+ Ch 1+
—Fne | 27 28 Blue R17 14 14
Ch 6- 29 30 Ch 6+ Ch 0- 15 15 Ch 0-
Ch7- 1 2 Ch 7+ Ch 0+ 1 1 Ch 0+
Common 3 34 Common Ch 15- 1673 1673 Ch 15-
®___ 3 Chisr | ! J14 —
Filter Card 1 MSI-J477 Ch 14- 18 18 [ cnta
Ch 14+ 2 2 Ch 14+
chis-_| 20 2 Ch 13-
J3 Ch 13+ 22 22 Ch 13+
1 2 GND chiz 123 23—
3 4 Chit-_| 24 24 Ch i1
ok 6= Chit+ | 25 25 Ch i1+
7 8 > 45y Chio-_| 26 26 Ch10-
e 0 Chior |27 2 Ch 10+
> 1 12 =< Cho- 28 28 —Ccho-
e . . > 13 14 =< 29 299 ——Fro
Note specific to this design only: Ch 9+ Ch 9+
- ; Filter Card 1 Chs._| 30 30 chs:
Only one filter board is used, so Ches 31 31 ——Cnhs+
there is no filter interface board. ] gg gg [
Therefore enable at all times by < 34 34 =<
using no jumpers on JP1
MSI-J477 MSI-P415
Reference
Analog Filter / Multiplexer Card is MSI-J477
Microcomputer Systems, Inc.
http://www.rouge.net/users/microcom/index.htm
NASA / Jet Propulsion Laboratory
Notes:
Enable at all times - no jumper on JP1 Pasadena, CA
Disable as default - jumper JP1-7 at all times TELEROBOTICS Filter Card 1, 25 Hz
Control board - Select Board number using JP1 FIDO Rover
Signal +/- wires are to be twisted pair Engineer Schematic Name
M. S. Garrett . .
mgarrett@jpl.nasa.gov FIDO Interconnection Diagram
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A Friday, August 30, 2002 |- Sheet 6 of 10

Output

D |




Wheel Enc A1 FREQ1 1 REF1 Wheel Enc B1
Wheel Enc A2 FREQ2 i REF2 Wheel Enc B2
Wheel Enc A3 FREQ3 3 REF3 Wheel Enc B3
Wheel Enc Ad FREQ4 ? 6 REF4 Wheel Enc B4
GND : 18 FREQ5 Wheel Enc Ab
Wheel Enc B5 REF5 " 12 FREQ6 Wheel Enc A6
Wheel Enc B6 REF6 1 14 FREQ7
REF7 13 ) FREQS
REF8 1? 16 GND
Steering Enc A1 FREQD | |7 28 REF9 Steering Enc B1
Steering Enc A2 FREQ10 21 22 REF10 Steering Enc B2
Steering Enc A3 FREQ11 5 %4 REF11 Steering Enc B3
Steering Enc A4 FREQ12 22 5 REF12 Steering Enc B4
GND > 22 FREQ13 Steering Enc Ab
Steering Enc B5 REF13 5 FREQ14 Steering Enc A6
Steering Enc B6 REF14 3? gg FREQT5
REF1
S 33 34 GND
Decoder Board 0
MSI-P400
NASA / Jet Propulsion Laboratory
Pasadena, CA
. TELEROBOTICS Motor Decoder Board
Quadrature Decoder / Counter Card is MSI-P400 FIDO Rover
Microcomputer Systems, Inc. . . Engineer Schematic Name
http://www.rouge.net/users/microcom/index.htm M. S. Garrett . .
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J1 Power Input Cable J4
A_Current1 JP1
1 A _Direction1 +5V Red ; ; +5V Motor Post ",
2 A Disabled | ; T2V Motor NegT 1
3 2 -T2V Motor Pos2
A _Current2 ol 3 3
4 i i 3 Motor Neg2 A
A _Direction2 i el 4 4
5 A _Disable2 +15V Violet : +15V Motor Pos3 1 ¢
6 5 Motor Neg3 A
A Current3 P [ 6 6
7 A _Direction3 15V RTN Black 1 15VRIN Motor Post _ 9
8 A Disable3 5V RTN Black 7 7 5V RTN Motor Negz ] 7
9 A Current4 | g g 12V RTN Motor Pos5 4 3
10 A _Directiond =3 0 12V RTN } Motor Neg5 _ 9,
" i 0 Motor_Pos6
A Disable4 11
12 A _Current5 Motor Negb6 A 12
13 A _Direction5 Molex ~ CON10
14 A _Disableb 12 HEADER
15 A _Current6
16 A_Direction6
]7 A _Disable6
18 Safety Set
9 Safety Clock
g? Panic_Button R35 Changed from pull-up to pull down oy
22 < R35 1Meg by cutting trace on PC board
23 X<
24 =<
25 + A%
26 R36 10k
CON26 u7c
Computer UT1A U11B 9 _U7D
Safety_Set 2 5 12 9 10
D ¥ a D ¥ a
Safety_Clock 3 11 74HCO00
2 CLK CLK 74HCO00
Manual_Current =4 =16 = =18
1 Panic_Button Haywire o Q o Q
2 I Haywired +6V7 T 74HCT4 S 74HCT4
3 rech - o +5V
M_Direction1 o
4 M_Disable1 Hold_Off_n
5 [ M Direction2 R41 10k
6 M Disable2 . AAA
7 M_Direction3 Panic_Button AAA
8 M Disable3 1
9 ™M Directiond c17 R42 20k
10 ™M Disabled 1.0uF
" M_Directions
12 M _Disable5
13 M_Direction6
]‘5‘ M_Disable6
16 | JP4
Board_Select1 N
17 q 1 2
Board _Select2 -
18 d 3 4
19 Board_Select3 ds 6 b -
20 Board Select4 d7 s b Select Board number NASA / Jet Propulsion Laboratory
Board_Select5 = . .
21 Board Selectt 9 10 > with jumper on JP4 Pasadena, CA
22 Haywired +5V7 qn 12
23 17 Haywired +5V7 HEADER 6X2 TELEROBOTICS Motor Driver 6 Board Connectors
24 > FIDO Rover
25
26 Engineer Schematic Name
M. S. Garrett . .
CON26 7 mgarrett@jpl.nasa.gov FIDO Interconnection Diagram
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Pancam1 right Rtn Gnd YO0 Pancam1 right
RCF2'1497 HazcamT right Rtn Gnd 1 2 Y1 HazcamT front right I;Cf-ﬁ
RCZCZ; NavcamT right Rtn Gnd g g Y2 NavcamT right R%Z_g
Video Mux, EC13-10 Video Mux Rin e —17 8 —o Video Mux Video Mux, EC13-9
—Gnd |9 0Or—cr——
—Gnd__| 2—cy———
—Gnd |13 4r—c3
—Gnd | 1° 16 —Triggero
—_Twvond |17 18 —+T2VDCOou_
19 20
Frame Grabber 1
P 0 left Rt Gnd - YO0 P 0 left
ancamo left Rtn n ancamo lef
RCF2'1484 Hazcam0 Teft Rin Gnd 1 2 Y1 HazcamO front Teft EC§'5
a 0202 5 Navcam0 Teft Rin Gnd g ‘é & Navcamo left Rgzhs;
Video Mux, EC14-10 Video Mux Rin gzg 7 8 \ég Video Mux Video Mux, EC14-9
Gnd 9 10 T
—Gnd__| ! 2—cy———
—Gnd |13 4r—c3
—Gnd | 1° 16 —Triggero
—_Twvond |17 18 —¥T2VDCOou_
—_— 1 19 20
Frame Grabber 2
J10 J10
Gnd Trigger 0 Gnd Trigger 0
Gnd 1 2 rigger 1 Gnd 1 2 rigger
Gnd 3 4 rigger 2 Gnd 3 4 rigger 2
Gnd 5 6 rigger 3 Gnd 5 6 rigger 3
Gnd 7 8 trobe Gnd 7 8 trobe
Gnd 9 10 Strobe 1 Gnd 9 10 Strobe 1
Gnd 1 12 Strobe 2 Gnd " 12 Strobe 2
Gnd 13 14 Strobe 3 Gnd 13 14 Strobe 3
Gnd 15 16 Horiz Sync Dr Gnd 15 16 Horiz Sync Dr
Gnd 17 18 Horiz Sync Dr Gnd 17 18 Horiz Sync Dr
Gnd 19 20 Reserved Gnd 19 20 Reserved
Gnd 21 22 Reserved Gnd 21 22 Reserved
— 23 24— — 23 2%
Frame Grabber 1 Frame Grabber 2 NASA / Jet Propulsion Laboratory
Pasadena, CA
TELEROBOTICS Video Frame Grabbers
FIDO Rover
Note: Video Frame Grabber Card is PCX200 e -
Left side is O, Imagenation Corp nMglgeeGrarrett Schematic Name
Right side is 1. http://www.imagenation.com/ mgarrett@jpl.nasa.gov FIDO Interconnection Diagram
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1. The Panic Button MUST be connected for the actuator driver
boards to operate under computer control. They will not enable
without it, and no attempt should be made to bypass or disable this
function.

2. To enable the actuator driver boards: Connect Panic Button; Set
"Safety Set" bit, Jl1 pin 19, to high; Provide 2 or more rising
edges to "Safety Clock" bit, Jl pin 20.

3. The actuator driver boards may be disabled manually by pressing
or disconnecting the Panic Button. The computer may disable them by
reversing step 2: Clear "Safety Set" bit, J1 pin 19, to Low;
Provide 2 or more rising edges to "Safety Clock" bit, J1 pin 20.

Panic Button Box

Pull up signal to 5V >>To+5V
R1 750

Panic Button
——O O 9 Bd1 J1-21
oo =

NASA / Jet Propulsion Laboratory

| Bd2 J1-21
_—
5 o— | Pasadena, CA

TELEROBOTICS z Notes

FIDO Rover
GND
>>To Gnd Engineer Schematic Name

M. S. Garrett .
mgarret%?}pmasa'gov FIDO Interconnection Diagram
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