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Requested By Eric Warmbier Date 4/03/08 3005
Drawing # |T3-2070,2072 thru 2076 Revised From |B To C
Drawing Title TCS3 Safety Board
Next Assembly # NA Telescope

Next Assembly Title | Telescope

Reason For Change | Some components were missing in design. Component values needed to be
changed based on testing. Minor text and comments were changed in document.
Added mods to fix issues.

Description of Change (From — To). Include marked up prints, etc. where required:

FROM: (PG1, not present)

TO:
NOTES:

1. TUnless otherwise stated:
Resistors have umts of oluns, are 1/4 Watt, 1% tolerance
Capacitors are S0V, 5 % or 10% tolerance

A Green wire modification. Part does not physically have pads on PCB.
Artwork does not contam traces or reference desienators.

3. There are multiple desien modifications that should be unplemented
A if a new layout 1s ever created. Refer to T3-2079 Safety Board
HDD (Hardware Description Document).

FROM: (PG1, not present)

TO:

REV DESCRIPTION DATE BY
- to Released board for manufacturne, 2006 F. KESKE
C Modified board for use m TCS3. 4-02-08 EAW

Last Saved: 4/17/2008

Filename: Y:\public_html\tcs3\Design\T3-3005_EC_Safety Board_Rev_C.vsd Page 1 Of 10




 Universiy of Hawai T3-
;InshTu?e for Astronomy ENGINEERING CHANGE | 3005

Description of Change (From — To). Include marked up prints, etc. where required (Continued):

FROM: (all pages)

Engincer Fred Keske | UH -1
640 N.
S3-T3 | Revision: - Hilo, H

49 PM | Sheetl of 6 o
atics, PL.CCA\Safetv Board Protel\Safety B«

TO:

Engineer Fred Keske | UH - Institute for Astonomy
640 N Aohoku Flace
'83-T3 | Rewision: C Hilo, HT 96720

[46PM | Sheall of © e

natics, PL, CCA\Safety Board Protel\Safety Board Rev Ch3afetyis

FROM: (PG2) Reason

Lower values due to high
impedance causing
loading issues (reference
value not accurate).
Lower reference value

15V

C86 :;RISI

0.1ul §7.50k

50 V) 1/AWUL Ul4
2 1 2

L1 1SS

A

$30.1 S s
ey i J< Pw vy o chose_n to be within new
M336BZ2.5 LM336B 7 negative 0.7V supply on
<R143 <2R153
220k 220k comparators.
/4w 1/4W

N

TO:

— 90
0.1uF

U1z Ul4
ILM336BZ2.5 LM336BZ21p

IR E

(7

044V

Entire +1V and -1V nets changed to 0.44V and -0.44V nets.
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Description of Change (From — To). Include marked up prints, etc. where required (Continued):
FROM: (PG2)
HA Feedback

Reason
Lower values due to high impedance
causing loading issues. Trip points were
not symmetrical for negative and positive
polarity.

TO:

| HA Feedback
FROM: (PG2)
Dec Feedback
Reason
Lower values due to high impedance
causing loading issues. Trip points were
not symmetrical for negative and positive
polarity.
TO: | Dec Feedback
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Description of Change (From — To). Include marked up prints, etc. where required (Continued):

FROM: (PG4, not present)
TO:

~Mtr Cntr Eir
{TCS Lockout
Brake En In
Watchdog In
Reset

Mtr Cntr Err
TCS Lockout
Brake En In
Watchdog In

Reset

2100k  $100k  S100k S100k 100k

|
|
|
|
|
|
|
|
|
I SRI61  SRI62  SRI63  SR164  SRIGS
|
|
|
|
|
|
|

Reason
Some of these pins are used in a safety critical way. In the event of a poor
connection, they should have a defined, safe state.
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FROM: (PG 4) - .
BE3 BB B3
PR ST T4
paw  paw faw :
Harizan_Stap orizon_Stop
Reason _ _ z z z Pl LY l
Some of these pins are used in g HA s W Gl = E
- 2 Dac gy — HAEmeE —
a safety critical way. In the ¢ DS — D=l i
event of a poor connection, they Do BiEail i 2%
. Spare? e g [ 52
should have a defined, safe S Spu2 1 3 2
H'Y pates are: ’_". 4 'fw'.-
state. In addition, they are T = o o Bl
_ : puce g % B=
connected to mechanical 1L ,
. CE3 CE3 CE7 :
switches and should therefore, =~ =] uzronsTone
at a minimum, have some = = = <
filtering. . v
Dec_Stop_N Laich Tel Enghle é %g%{g{% ::
Dec_Emerg S Lawh — | roMCl3 3
TOE_TCS_Emavle —— | voMcI4 g 51
TO Domel_OC_Laich Wﬁ‘ Iig%{g{g =1
]
A\
|
R166 ¢R167 $R168  ¢R169 RIT0  RIT1 — |
ik Tk 1k {1k 1k 1k = |
i iﬂzsogpsﬁ Honzon Stop
[ A Siop & > S
| HA Emerg W HA E 4 W
. K& Emerg E ——MEtE
1 HA Emerg E
Dec Stop N Dee Ston M
| Pec Stop & EC_20P
Dec_Stop S
| ec_Emerg N
e T 3 Dec_Emerg N
! e:re lmerg_ Dec_Emerg S
i ‘p Sparel
pare’
| = Spare2
Foared Spare3
" Foares Spared
1 5 Spared
i e Spare6
BP Stop o — I
1 Emerg_gtop S HEZStop i_é
Lyor Bt e RE L %?gﬁiﬁi'icnﬂ Software I.§
TOP Tel Enable Switch = e
- . TOP Tel Enable Swatch |2
TOP L Overmnde Swatch TOP Lm Overnde Switch O
=
Top DomeCntl Handpaddle 7 Top._ DomeCnil_Handpaddle |3
e
C95 C96 C97 C98 99 C100
F 0220F| 0220F] 022F] 022F| 0220F| o2oF | fDecStop N Latch hd VOMC1-1 ¢
Tel Enable 1 v
= VOMC1-2
—_— = —— —_— = = | | Dec_Emerz S Latch - vomC1-3 ¢
—————————————————— == TOP_TCS_Enable JOMC1-4 ¢
¥ ThawaaT T T akal L 2 TH WA £ =
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Description of Change (From — To). Include marked up prints, etc. where required (Continued):

. |7 spareo sttt (M Spare Latch Out 5
FROM: (PG 1) Seurs_Luteh Spue LahOu ¢
- North Tach Out

TOP DomeCntl Hane
TOF TCS Enable
TOP Brake Enable C

TOP_DomeCnfl_ Handpaddle < |
TOP_TCS_Enable [
vCC TOP_Brake Enable Out [

vce +15V 15V
*cis Yoz
33F 220F 2':223]__
v BV "! P Tale Safety Top Engineer  Frec
= Size: B ‘Numbar TCS3 - T3 | Rewsionn
Date._2/2/2008 Tume. 240.26 FM__ | Sheet | of 6

File: ZATCS\Safety Board Schematics, PL,CCA\Safety Board Prc

TO:
TOP Brake Enable Out I_/| ———
r| _______________________ R
| D28 :
I 507V |
| IN4005 I
| 600V | A
| . 172
| <; C101 580 |
+|( . l
+15V -151 : 22uF |
i | 25V |
= + ~ e
15 Cl8 e»\-_____ -5V _J|
SuF 22uF T 220F \_
0V 25V '2; v TitleS({f ety Top Engineer Fred
: Size: B Number: TCS3-2070 | Revision: C
Date: 4/3/2008 Tine: 8:55:33 AM | Sheet1 of 6
File: Z\TCS\Safetv Board Schematics,PL.CCA'\Safety Board ]
Reason

A slightly negative supply needed to be created for only the comparators connected to the CPLD.

Comparator negative voltage is now -0.7V. It needed to meet the following:

1) Be very simple to add as green wire modification.

2) Have a voltage magnitude around -0.5V or so (CPLD min input). Diode is approximately -0.65V.
(the saturation output voltage of the comparator is 100 mV+, -0.65+100mV=-0.55V.

See T3-2079, Safety Board Hardware Description Document for more details.
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Description of Change (From — To). Include marked up prints, etc. where required (Continued):

FROM: (PG 1,4)

The following signhal names changed on sheets 1 and 4:

FROM TO

Sparel Watchdog In Mod

Spare2 Tel_Enable

Spare3 Redundant_Series_Tel Enable
Sparel Latch Clocking_Error_Latch

Tel Enable Tel _Enable_OIld_Unused
Reason

Spare components and traces were used to make a redundant telescope
enable signal driving an in series transistor for increased safety.

FROM' (PG 4) TO' (PG 4)
————————— =
= 2l [ |
= RED \Rs3 f i
{lk Ik 1k §R? {1k 9| sRE0  gRal SR8z | oF
| I 21k DNI Tlk 1k | 1
N
LA AR
; |
|
|
| J
| |
* | !
| I
L] | | +
| I
| |
| |
| I
| |
| |
| A A RI73 |
| { B =—=cs9 ==cC60 10k —=
—Cp —C% ——C080 —C&k =G : LF 0.220F | 0.220F I
oF | QfxF | Q2uF | O2nF | 022uF | Q | | pwr_| pur_|
. J | I
L (R173 used original C62 pads) |
k2 itk i i o s it J
FROM: (PG 4) TO: (PG 4)
- )L_K_H_ﬁi L/CL_QLUp_ 2
l i—- ;:';S\' T I DEC AL Dec_Emerg N
= TaTa T e Frnere
i Sparel ,EK ?mg— j '{-V?tcl'lE:;bgl,ln Mog Watchdog_[n_Mod
Spare) ‘,‘)—-EI'E T IS - T lEe o Tel Enable
:Fﬂ?ﬂ:‘ >_51;!;“1 coup a.nii. CSI;Zf'eile A ™ Redundant_Senes_Tel Enab]
F £ 4
= e B — T = |
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Description of Change (From — To). Include marked up prints, etc. where required (Continued):

FROM: (PG4) &2 = i} ¥y ow e v

ol .

L)

TOMC3-17 fao

(Eomg Seplmb  }——=of [OMCLIS

10MC3-16
TOMC3-15

[(WemoC > LOMCIL-17
LOMCEIE
En ok LOMCH
EEM— LOMCH2

Spanes & ronces

CoSmSIat s ug o0 1OMEH
Bk EiE S

1OMCa17

Dang Enshle

Top DameCnd_Han dpaddle

Nanh OC_Luch

Dame3 OC

TO: (PG 4)

S .
{ Tep DoweCrtl Randpaddle 1) 530, Cral_ Hardpaddle % = !_ H“ Hlﬁl |

| |

1 J—::sts 99 €100 [ "7 Dec_Stop N Latch P, ; l
Z:F | 02XF| 0.220F| 0. MC1-1 5830
il <aeg
B

5

foe-d-rdd N
~ XC9572-15PCRAC
Tel_Enabla_Old_Usnsedl | £ogoaanoan ;E;QQ
[Cuttm:e)mn-—-gﬂ C1-2 S NNNSSNN 66588
e — et 1/0/MC1-3 % [SRaYag-ar=:
TOP_TCS Enble 1+ HOMCL4 = % E%gm L
. T
Domel_OC_Latch TR DOMCL-5 = je=1 <} 3
Dretop 2ol 1omicls 8 2] LORC2 8 (o2 FA_05_Lateh x
< Dome2_OC_Lateh LOMCL-T g - LOGTSIMC2-T | 7 Somth_OC
HA_0s 31 [OMICL-E LOMC2E [ H; “St ‘i: i
5 OMC2-5 SASOPS
Clk In {50 VOKCKIMCL-9 HOMIC24 [ Ha_Esmerg_W_Latch ,
7 Dome3_OC_Latch 2 [OMCL-10 LOMC2-3 3
poe st
ltr_Cntr Exe { LOMGCK2/ME1-11 LOMIC2-2 _TOP_Tel_Enable_Switch
[ Demel OC LOMCL-12 LIOMC2-1 — | HA Fmerg E Latch >
< East_OC_Latch | == [O/MCL-13 | |
ettt Il (osconici e voncs17 o [Hertaw
TOP_Lm_Overmnde_swnich Se pOMCL1S
 Ewazg_Stop_Lutch } Sl Homcl-18 VORMC3-16 (oS- —{ Spus Luch .
5 OMMC3-15 (< R
West_OC .—pr [OMCL-17 [OVMIC3-14 "3 { Spared Latch >
-7 TOF_Brake_Enable_Cnt LOMCI-18 TOMC3-13 a Dome2_0OC
48 312 I e g W et Latch :
East_OC 220 lomca.1 HOMC3-11 (o=t
7 Dec_Emerg_ N _Latch Ty 5| OMCa-2 TFOMMC3-10 o Fome L SpanZ Latch ,
2 S| HOMCa-3 LOMC3-9 S MEE
‘@W {%g‘;
o "
Dee_OS_Lateh TS T8 P gromg:g
<_Honzen_Step_Latel 4 [1OMCe-8
O A O P S S (e
AR XY EERTTYTEY (3
= [~ [T Ealtal ] o=d el s=1 =1 O O e ey — [
—— o f
- ©
2 Ell. E
B = &
ElE e v i
o) = =] '§ o A | |
El ol e E b4 7]
s FIlF al & K
g N
=} g
Al b 15 = g
5l |z = ElR
" E sEIRCHE
El» RS : =i
o 2 Aol Bl
: RECEE |E
= [ Ehiz| kP
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FROM: (PG 4)

= pIAY |
I—o/3 (o4 BrlkeEmble

VCC

RELAY-SPST
D27

IN3817

- Tel Amp Ret |

2 oM T Ay >

ENGINEERING CHANGE

3005

2 [ Tel Enable

[
tam

D26

IN3817

TO: (PG 4)

24V
rm |
L2 ’:ﬁii Brake Enable 2

Description of Change (From — To). Include marked up prints, etc. where required (Continued):

M Cor B G B

Bk o b e

Watchbeln < Watchdog In
sHeE Peset

Reset

=100k

I
| LR16

Watchdog In

VCC

Mir_ Cntr_Err

Mtr Cntr Exr TCS Lockout

TCS_Lockout

Brake En In
Brake _En_In
— T D Watchdog In
Watchdog In H—_H_Resel

Reset

I
I
I
I
I 181
I
I
I
|

=~ Dome Amp Ret 1

vee
- 5
100k
RELAY-SPST
027
1N5817 _é’;_________
'«
,T'ﬁm Rat r._____________
8 14
’r;—l Tel Amp » Q E174 '
s |- 2H4401BU Redundant_Series_Tel Enshle
':'_2 5 | ‘l’I 2k 111 o) A 3
RELAY-SPST AA | Wat i
sl I- Tel_Enable |
e St sl o =
e
1N5817 l
CE6
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Description of Change (From — To). Include marked up prints, etc. where required (Continued):
FROM: (PG 1)
PP — e =" Watchdog Timer Latch s
Sparel_Latch —— 41 )
= = Spase-latel-Odi= -
s Spare Latch Out 3 -
Spare3_Latch Scare Latch O 43
Spared Latch pare Latch Out 4 a4
™ i Snare T ateh Ont 8
TO: (PG 1)
. ) VY QUL LU L ULIGL Ll Ll =
= i l_}- B =
a . = Clocking Error Latch 41 )
Spare2_Latch [ gpare Latch Out ; i
Snared Latch [ L : 43
FROM: (PG 1)
el o ST
HP St
:: Spare?:)l 1
4-6 Spare In 2
a7 Spare In 3
o Spare In 4
Spare Il 5
23 Spare In 6
HEADER 25x2
TO: (PG 1)
" TOP Lm Overnide Switch
43 LI
7 ===
45 Watchdog In Mod
46 Tel Enahle
- Redundant Senes Tel Enable
Spare In 4
48 Spare In 5
- apare In 6
50
HEADER 25x2
FROM: (PG 1) TO: (PG 1)
» TOP_Tel Enable Switch - —
> TOP_Lm_Override_Switch I > TOP_Lm_C
_\ HE_Ston |
:> Watchdag_In Mod
"] Tel_Enable W
__] Redundant_Series_Tel_Enable
apared
Spare5
Spared




