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- Simulations run to verify reverse engineering. 6/08 EAW
BACKGROUND
The platform controller boards for the IRTF were built in the 1970s. There are no replacements available and the IRTF has no spares.
Therefore, it was decided to reverse engineer the boards and do a modern component layout. To ensure that the reverse engineered
schematic operates correctly, PSPICE simulations were run. This document presents the simulation results. A
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Four inputs = four simulation cases.

These ramp rates should be
verified in the simulations.
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| / Around 1V/s and 20V/s
should be observed in
subsequent simulations.

HOOK UP NOTES:

RAMP RATE ADJUST

10 turn pot
FULL CCW =1 VOLT / SEC
% CW rotation increases ramp rate
M to 20 VOLTS / SEC maximum,

Description: The VEC-10 controls the rate which
output voltage to the valve, is inecreased or
decreased, thus changing sudden voltage inputs
(switch signals) to a smooth controlled change.
The ramp rate is adlusteble from 1 volt/sec. to
20 volts/sec, [I
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Al £
Output: Proportional tc command pot rotation and D,L—:IA_J,L_@
Variable between 0O and + or - 4 VDC,
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-

Approximate behavior.
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EAST “SLOW” CMD Input to Both Circuits (1&2).

Max pot setting and min pot setting compared.

Platform Controller

7000 bridge_black_1
bridge_black_2
Measurement Cursors E‘!ggﬁ'—reg-;
rICIcye e
Wwave Mame = Y s-.r«'rtgcz-ﬁ h
A bndge_red 1 10590 B.6151 Pot R14=0.99 CW switch2
B biidge_red_1 190.32m 4.7979 (min CCW) s000
Meazurement # Y -
B -4 84.425m B817.21m =-9.68 V/s
BRIDGE RED 1
— — 5.000
Measurement Cursars =~-19 V/s
Wave Name X Y (differential)
& bndge_black_1 105.90m 56875
B bridge_black_1 190.32m 6.4609 Referenced a0
Measurement = ' ~9.96 V/ to Black.
B -4 84.425m 781.36m =J. S
BRIDGE_BLACK 1
= 3000
MEESU[E"IEFII EU[SIIS
Wave Name = g
A  brdge_red_2 185.23m B.E1E9
B bridge_red_2 13311 48350 Pot R36=0.01 CW 2000
Measurement Y Y (fu” CCW)
B-A4 1.1459 -781.90m B
=0.65Vis SWITCH ON
BRIDGE_RED 2 1 000
Measurement Cursars =~-1.3 V/s
Wave Name X Y (differential)
& bndge_black_2 185.23m 5639
B biidge_black_2 1.3311 £.4355 Referenced 0.000
Measurement = b to Black.
B-A 11459 746.38m =0.69 Vis SWITEH OFF
BRIDGE_BLACK 2
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SIM_R6 Yiv p1
450 450 = 60 7
divider? divider] S 9 7 1.8V Differentially
& 10080 60 40 20 0 j/J (1.8V/4V = 45%)
= EAST SLOW E [~ 20l_20 0 60 g0 100
o 40
= 1/ 0
SIM._R? LM R2 BLACK LEADT] 80
50 2950 i L oo
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WEST “SLOW” CMDInput to Both Circuits (1&2). Max pot setting and min pot setting compared.
Platform Controller
7.000 bridge_black_1
bridge_black_2
Measurement Cursars bridge_red_1
Wave Name b4 N Zﬂfﬂ?ﬁ'“‘g
& bndge_red_1 105.17m 5.74456 Pot R14=0.99 CW ,f switch2
B bridge_red_1 159.75m 6.2112 (min CCW) 6.000 /
Measurement b4 b
B-A 54.585m 466, 60m =8.53V/s
BRIDGE_RED 1 o0
Measurement Cursors =~+18 V/s
Wave Name X Y (differential)
A bndoe_black_1 105.17m h.5736
B bidge black_1 159, 75m 50765 Referenced vooo
Measurement = Y —.9.07 V/s to Black.
B-A 54.585m -495.08m '
BRIDGE_BLACK 1
3.000
Measurement Cursors
Wave Name “ Y
A bridge_red_2 161.34m 5.7332 Pot R36=0.01 CW 2000
B bridge_red_2 1.1154 6.2597 (full CCW)
Measurement = Y
. 4 _
B-A 953.42m 526.56m =0.55 V/s SWITCH ON
BRIDGE_RED_2 e
Measurement Cursors =~+1.1V/s
Wave Name X Y (differential)
A bridge_black_2 161.94m 55819
B bridge_black_2 1.1154 5.0240 Ref?rerilced 0.000
to Black.
Measurement b4 Y =059 V/s
B-A 953.42m -557.88m SWITCH OFF
BRIDGE_BLACK 2
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BO"aLAacK LEAD
SIM_R6 SIM_R1 80
950 950 = / . .
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L0080 60 a0 20 | “| 7] (1.8V/4V = 45%)
= WEST SLOW u o %0 40 80 & 100
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EAST “FAST” CMD Input to Both Circuits (1&2). Max pot setting and min pot setting compared.

Platfarm Cortroller

bridge_black_1
Meazurement Cursors :J]:lll[::gf_:alajei:j
Wave Mame 4 Y bridge_red_2
A bridge_red_1 108.44m 55731 Pot R14=0.99 CW ) "
B bridge_red_1 243.8m 3.9480 (min CCW)
Meazurement = Y
B-A 135.37m 1.6251 =-12 VIs 000
BRIDGE_RED 1
Measurement Cursors =~-23 V/s
Wave Name % Y (differential) 6.000 \
A bridge_black_1 108, 44m 57337 \ —
B bridge_black_1 243.81m 7.2838 Referenced /
Measurement b Y —11.45 V/s to Black. 5,000
B-A 135.37m 1.5501 i
BRIDGE_BLACK 1
4 000
Measurement Cursors
Wave Name A b'd o
B, bridoe_red_2 290, 35m 55136 Pot R36=0.01 CW
Measurement - g
B-A 1.9170 1.5730 =-0.82 V/s 2000 SWITCH ON
BRIDGE_RED_2
Measurement Cursors =~-1.6 V/s 1,000
Wave Name X Y (differential)
A bridge_black_2 290,39m 5,7971
B bidge_black 2 22074 7.2998 Referenced oo
Measurement = Y _ to Black.
=0.78 VIs
B-A 1.9170 1.5027 SWITCH OEE
BRIDGE_BLACK 2 4000 L : :
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100 SIM_Rs > /! _ _
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S0 foem oA 8o 90
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WEST “FAST” CMD Input to Both Circuits (1&2). Max pot setting and min pot setting compared.
Platform Condroller
9,000 bridie_black 1
bridge_black_2
Measuremnent Cursors nridg:_redj
Wave MName * Y :::::ieh_; ed_2
4 biidge_red_1 115.72m 5.8915 Pot R14=0.99 CW 8000 switch?
B bridge_red 1 236.54m 7.1790 (min CéW)
Measurement = Y
E-A 120.82m 1.2875 =10.66 V/s 7.000
BRIDGE_RED 1
Measurement Cursors =~22 VI/s < 000
Wave Name x Y (differential)
A bridge_black_1 115.72m 54277
B bridge_black_1 236 54m 4.0644 Ref?rerilced
to Black.
Measurement - Y _ ] 5.000
B-A 120.82m 1.3632 =-11.28 Vi
BRIDGE_BLACK 1
4.000
Measurement Cursors
Wave Name p 4 Y e
&  bndge_red 2 328.24m 58832 Pot R36=0.01 CW
B bidge_red 2 2.2904 7.2777 (full CCW)
Measurement “ b
; . 1. _ 2.000
B-& 1.9622 3895 =0.71 V/s SWITCH ON
BRIDGE_RED_2
Measurement Cursors =~1.5VI/s 1,000
Wave Name X Y (differential)
B, bridoe_black_2 328.24m 54273
B bridge black_2 22904 3959 Ee;?;iﬂced -
Measurement - g —.0.75 V/s ’
B-A 1.9622 -1.4677 SWITCH OFF
BRIDGE_BLACK 2
: m%.uﬁ ' 1.000 2000 4.000 5,000 7.000 8000
CMD Resistor TOP_ WHT 1 CMD_Resistor TOP_WHT 2
S pi SSIM_RS 0T
$1300 1300 BO[ e Ak CEho
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