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NOTES: REVISION BLOCK
. Sheet_Symbol_HA_Tach REV DESCRIPTION DATE INCORP. BY
1. Unless otherwise stated: SB_PG5.SCHDOC
Resistors are 250 mW, 1% tolerance. East Tach+ East Vel out
i 0 = _Vel_
Capacitors are 50V, 10% tolerance. East Tach-  West Vel Out
2. Portand Net Name scopes for this project are: wgg—ggr ngi—ggﬂ—gz‘tt
NOT Global (connected via Sheet SymHbolp East Vol In MA Lab Sslect
Net Name  Local (connected on same page only) Wesi Vel HA_ Vel Feedback [ —— A
A Do not install (DNI). South_Tach+ South_Vel_Out
South_Tach- North_Vel_Out
Tailored value. Nominal value shown. P
South Vel InDec Lab Select Sheet_Symbol_CPLD Sheet_Symbol_Relays
J1 AGND T — Sheet_Symbol_Overspeed SB_PG6.SCHDOC SB_PG8.SCHDOC
= g North_Vel Dec_Vel Feedback [
East Drive+ SB_PG13.SCHDOC
1 EastDrive- Sheet Symbol Dec Tach = Tel_Amp_Enable_&_ Therm_Stat | Tel_Amp_Enable_& Therm_Stat
2 SB PG 4ys CHDOC HA_Vel_Feedback Tel_Brake_Release_& Amp_Enable_N Tel_Brake_Release_&_ Amp_Enable_N
3 WesiDIver - Dec_Vel_Feedback Red_Tel_Brake_Release_&_Amp_Enable Red_Tel_Brake_Release_& Amp_Enafle
4 : Emerg_Stop_N
5 DS NN e HA_Overspeed_N 1 > HA_Overspee®die_Amp_Enable_& Therm_Stat {_| Dome_Amp_Enable_& Therm_Stat »
g South Driver Dec_Overspeed_N I > Dec_Overspeed_N Dome_Amp_Enable_N Dome_Amp_Enable_N 22y ny; —l
8 Sl DR > Lab_Select Brake_Release_Rela: R SEEERE
9 - — — y East Tach Out 3
North Drive+ Sheet_Symbol_Overcurrent Tel Amp
10 N - Tel_Amp_En_N 4
n orth Drive- SB_PG11.SCHDOC; SB_PG12.SCHDOC; SB_PG14,SCHDOC; SB_PG15.SCHDOC Tel AmpLRin Eel AmAp Ret | o
12 1 > West_Current West_Overcurrent_N [ 1 > West_Overcurrent_N Dome_Amp_En_N OME AMP_| g
East Vel In Dome Amp Ret
13 i > East_Current East_Overcurrent N [ i > East_Overcurrent N Dome_Amp_Rtn 7
West Vel In West Tach Out
14 1 > North_Current North_Overcurrent N [ 1 > North_Overcurrent. NC 8
South Vel In South Tach O
15 North Vel Tn > South_Current South_Overcurrent_N 1> South_Overcurrent_N EastVel O 9
16 i > Domel_Current Domel_Overcurrent N [ > i > Domel_Overcurrent_N 10
HA Vel Feedback B
17 > Dome2_Current Dome2_Overcurrent N [ > > Dome2_Overcurrent_N 11
Dec Vel Feedback West Vel Out
18 1> Dome3_Current Dome3_Overcurrent N [ > 1 > Dome3_Overcurrent_N 12
19 Mtr Cntr Err AGND 13
20 TCS Lockout South Vel Out 14
2 Brake EnIn 15
29 Watchdog In North Vel Out 16
Reset
23 17
West Current Sheet_Symbol_Input Buffer HA OS Latch
24 EastCurrent SB_PGO.SCHDOCSB_PG10.SCHDOC HA_Overspeed_Latch DecOS Latar | 18
25 North Current Dec_Overspeed_Laich West OS Latch 19
26 Sonth Gurrent Mtr_Cntr_Err_N Mtr_Cntr_Err_ BUF_N [__>—— > Mtr_Cntr_Err_BUF West_Overcurrent_Latch E2510S Latn ] 20 2
27 Domel Current TCS_Lockout N TCS_Lockout BUF N [ >—— > TCS Lockout BUF_ N  East Overcurrent Latch North 0S Laeh ] 24 [
28 Brake_En_In Brake_En_In_BUF [ +—— > Brake_En_In_BUF North_Overcurrent_Latch 22 <«
Dome2 Current South OS Latch
29 Dome3 Current Watchdog_In South_Overcurrent_Latch Domel OS Latch 23 o
30 - Reset N Reset BUF N [ —— > Reset BUF_N Domel_Overcurrent_Latch 24 I~
Horizon Stop ’ . ’ Dome2 OS Latch o
31 HIA Stop W Horizon_Stop_N Horizon_Stop_BUF_N [_—— > Horizon_Stop_BUF_N Dome2_Overcurrent_Latch Dome3 OS Latch 25 # Q)
32 A Stop 5 HA_Stop_West N HA_Stop_West BUF_ N [ >—— > HA Stop_West BUF_NDome3_Overcurrent_Latch Emera Stop Latch 26 (O3
33 A Eer W HA_Stop_East_N HA_Stop_East_BUF_N [__—— > HA_Stop_East_BUF_N Emerg_Stop_Latch HPgSto pLatch 27 %8
34 A Em erg £ HA_Emerg_West N HA _Emerg_West BUF N [ —— > HA Emerg_West BUF_N HP_Stop_Latch Vit Cnir £ riach ] 28 '8
35 Dec S0 ?\l HA_Emerg_East_N HA_Emerg_East BUF_N [ >—— > HA Emerg_East BUF_N Mtr_Cntr_Err_Latch TCS Lockout Laton 1 29 ~
36 Dec St Op S Dec_Stop_North_N Dec_Stop_North_BUF_ N [_>—— > Dec_Stop_North_BUF_N TCS_Lockout_Latch 1A Stop W Latoh 30
37 Dec Emgr N Dec_Stop_South_N Dec_Stop_South_BUF_N [ >—— > Dec_Stop_South_BUF_N HA_Stop_W_Latch A Stg Elaen ] 31
38 Dec Eme rg S Dec_Emerg_North_N Dec_Emerg_North_BUF_ N [ >—— > Dec_Emerg_North_ BUF_N HA_Stop_E_Latch HA Emer pW Tatch 32
39 g Dec_Emerg_South_N Dec_Emerg_South BUF_N [ >—— > Dec_Emerg_South BUF_N HA_Emerg_W_Latch g 33
Emerg Stop HA Emerg E Latch
40 TOP DomeCril Softvare Emerg_Stop_N Emerg_Stop_BUF_N [_—— > Emerg_Stop_BUF_N HA_Emerg_E_Latch Bec Ston NLach 1 34 c
41 TOP Tel Ensble Switch TOP_Dome_Cntl_Software TOP_Dome_Cntl_Software BUF [ —— > TOP_Dome_Cntl_Software BU¥ec_Stop_N_Latch Dec St Op SLaton | 32
42 TOP Lm Override Swich TOP_Tel_Enable_Switch  TOP_Tel_Enable_Switch_ BUF [__+—— > TOP_Tel_Enable_Switch_BUFDec_Stop_S_Latch Dec Emerp Niach] 36
43 P o TOP_Lm_Override_Switch TOP_Lm_Override_Switch_BUF [ +—— > TOP_Lm_Override_Switch_BEME_Emerg_N_Latch Dec Eme rg S Latoh 37
44 Srare I’r: T HP_Stop_N HP_Stop_ BUF_N [ >—— > HP_Stop_BUF_N Dec_Emerg_S_Latch Fotion S?o Tach | 38
45 spa T SPARE1 SPARE1 BUF [_—— > SPARE1 BUF Horizon_Stop_Latch R erpl_at | 39
46 pa SPARE2 SPARE2_BUF [_—— > SPARE2 BUF Watchdog_Timer_Latch T Cking Erro Letch | 40
47 —— TOP_Dome_Cntl_HandpaRl®ome_Cntl_Handpaddle_BUF [__— SB_Clock_WD_Enr_Latch g 41
Dome_Amp Enable_& Therm_Stat Latch
48 —— Watchdog_In_BUF Dome_Amp_Enable_&_Therm_Stat Latch Tel Amp Enable & Therm Sat Latch 42
49 — Sheet_Symbol_Power_Filter Tel_Amp_Enable_& Therm_Stat_Latch B T — 43
50 — ~J3 5499922-2 SB_PG2.SCHDOC Sheet_Symbol_WD Lab_SSl;IIZC]t-_II:::gE Spare LachOUt 1 jg
1-5499923-0 1 +5V_SE_Raw SB_PG7.SCHDOC P - OPTO 22 1tn_currents 46
Sheet_Symbol_Encoder g :gx_\?vEﬁRRmaw Watchdog_In_BUF TOP Domec':g rﬁ a:gm dg:g 47
U SB_PG3.SCHDOC o CPLD_Clk | CPLD_Clk TOP_Dome_Cntl_Handpaddle BUF | pa 48
) 4 +5V_WD_RMt TOP TCS Enable
1 wes e oot : SRS EN (T So.Cook WO BN T0FTCS Enale TrbRe o 4
2 1 > West_Encoder_In 6 9 = = 9 = = = = =
3 East_Encoder_BUF| 7 +5V_DIG_Rtn
4 1 > West_Encoder_Rtn 8 [ v 1-5499923-0
5 North_Encoder_BUF 9 15V_Rtn
6 1 > East_Encoder_In 10 [ DERD
7 South_Encoder_BUF 11 +15V_Raw
8 i > East_Encoder_Rtn 12 [
9 —NC 13 -15V_Raw niv i fHaw ii
10 1> North_Encoder_In 14 [ U f§tb ?r o f a .l. D
11— - Institute for Astronomy
12 > North_Encoder_Rtn 1 DWG & REVI TITLE
1e ° S sour Encoder i 2 Sheet_Symbol_Spares TCS3-2070 - |TCS3 Safety Board
1 - - 3 SB_PGL6.SCHDOC y
4 ENGINEER LAST EDIT SHEET
U 1> South_Encoder_Rtn 5 (Contains spare / unused components) E. Warmbier ‘ 1/21/2009 11:14:53 PM ‘SlZE B 1 of 16
22- =
54999 3AGY\ID J5 22-232051 FILE: Z:\TCS\Safety Board Schematics, PL,CCA\Safety Board Protel\Safety Board Rev D\SB_PG1.$CHDOC
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1 ‘ 2 3 i 4 5 6
ADNI R REVISION BLOCK
R1 L1 Red " SEE SHEET 1
[ +15V_Raw AN Y Y YN DS3
8532-46L TR P
5.6mH
A R15
p—0) 180mA 158
1uF L3 ] —_—C8 ’ Green
ZJYS51R5-M4PAT-01 ey 25V
S00mA 2uF 20F - _l+ep B
5 4 TP6 WA
= 100uF Bm{ 1.21k 8
[ 15V_Rin 6 3 2
7 2 D TP29 TP32 Q TP36 Q TP39 TP50 P51 Q TP52 Q TP53
8 o 1 Black Black Black Black Black Black Black Black
ONNN
-C2 J7 J7
Lur AGND DGND
2R L
R2 L2 Red —l—
[_-15V_Raw o 8532-46L TR . Note: DO NOT overlap input and output planes of filter in layout.
A 5.6mH R16 This defeats the whole purpose by creating a bypass capacitance.
DNI 180mA
15.8
——C10 —_—Cl ';/
25V 25V c13 Greﬁgo 3
Rl 2L 100uF TP7
I|_25v Black 1.21k
AGND ADNl .
[ +5V WD Raw R 3
L4 i Red TOLWD
le 4 YY) T
—AANAY
=—c3 == 8532-38LTR
wF —2 S i720m:\ R17
.ZMm
[ 5V WD Rin =y —*tcu o \grsesen
50105C T 100uF *+c15 X
u1 ImH 25V TT00F |+ 00 i
s
é <4 2 O-5 VREF 700mA 23 470UF 04 o
1 NC R4 A0 10V 49 P8
SR5 o
S LM4040DIM3-5.0/NOPB 3 i Black =
5 2 ca /2\oNi *Q
330mw 4,87k o9
1uF =M
1% [=1%p]
. 9 WDGND I8
[ +5V_DIG_Raw =
ﬁ P4 5v DIG
-15V L5 Red
+15V AGND Lo e o T
T sR7 ——C5 [— 8532-38LTR
10 wF S 2720mHA R18
.Zm
[ +5V DIG_Rm = —£C16 o \grseﬁen ¢
| 50105C T Lo00uF *cr X
A ImH 25V TVTI S P
’ O +5_VREF 700mA 25V
470uF 405
u2 R§ ... 0 10V 49 P9
1 2 SR9 SRI10 SR11SR12
R | C6 s s s s Black
3 . e 0 30 0 30
YA
LM4040DIM3-5.0/NOPB
5V AGND
B[OMW RV RI3. . 0 R
1% AGND — 5 .ov sE
L6 Red
le 4 _l_
T AAAY AN
L A 8532-38LTR
== 52—
1uF _.fWY\— §720m: R19
.Zm
[ +5V SE_Rm = —*cis o \grse7en
50105C T 100uF —*c1o N
ImH 25V T 100uF |+
700mA %5V S
470uF 406
R pon lov 49 P10
Black D
YA
SEGND
I - f DWG # REV | SIZE SHEET
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REVISION BLOCK
R42
[ East_Encoder_In S BEcotran ‘ " ADNI SEE SHEET 1
30 R23
‘ 1 - 16 0‘.‘.‘. } { East_Encoder BUF
, |1 ¥F L | 5
‘ D1 U3A ‘
RS1DB-13 TLP281-4
East_Encoder Rtn ‘ R43 21y PeND ‘
[ East_Encoder_Rin —AW
205 ‘
[ West_Encoder_In ST EC ol [T R‘.ﬁ.
‘ 205
3 R25 ‘
‘ 3 P 14 0.'.'.' { West_Encoder_BUF
‘ L L A ‘
A u3B
‘ Eosojil/DB-ls TLP281-4 DGND ‘
e West_Encoder Rtn R45
‘ 205 ‘
N B North_Encoder_In R46 Note: US Digital Corp EQUAD accepts TTL logic
205 ‘ or open collector. It has 5k pullup to +5V.
Configurable via switch for rising/falling edge.
3 R27 ‘
‘ 2 2 £2 0‘-‘-‘- { North_Encoder BUF
‘ s 17 [ | u ‘
A3 usc
‘ Eosojil/DB-ls TLP281-4 DGND ‘
North_Encoder R North_Encoder_Rin B30
‘ 205 ‘
[ South_Encoder_In South Encader In _| Ko ‘
I 205
‘ 3 R29 ‘
U / 10 T : { South_Encoder BUF
‘ s |5 L], |
‘ y usD ‘
i 2ROSOZIiI/D B-13 TLP281-4 DGND
South_Encoder_Rt ol G I [ | AAN- ‘
| 205
+5V_DIG
Note: Input signals are RS422 (differential). T
C23
U4 0.1uF
12 | == 16
> OE vDD ——
4 OE DGND
East_Encoder_In R0 ,., 0 2 3 R31L ... 0
East_Encoder Rtn R2 70 1 :m 2+ G b
West_Encoder In R33 0 14 g 13 R34 .0
West _Encoder Rtn ~ R35 """ 0 15| :m g+ CUre h
North_Encoder_In R6 .0 6 g 5 R .0
North Encoder Rtin ~ R38 "0 7 :m g+ ourc b
South_Encoder_In R39 70 10 j 11 R4 . O
South Encoder Rtn ~ R41 "0 oy W ouT D h
W IN D-
= GND
DS26LS32ACM
v
DGND
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REVISION BLOCK
SEE SHEET 1
R
R60
A North_Tach_O 200k
10k
A
c37 R64 R65 R55 9
North_Vel_In A AV A
[ | 301k 301k 200k 8 S
I 10 2k
0.022uF UsC -
D5  AGND OPA4ZITUA $6.81
+15V
=2 RS1DB-13 R74
TP11 200V D13 North_Vel Out
Yellow - cal 10V 100
- [l 0.5W ! c2%5
[CorfiTach Fii ! “00W @1ms 5 01
2200pF - ]
Note: silkscreen "North Tach” Wos y U ADNI AGND
TP13 RSIDB-13" | RSIDB-13 ca5 v
Orange 200V 200V R84 Il R50 AGND
1
[ North_Tach+ VWA 56.2k o o 1
47 5k 0.33uF T B Note: silkscreen "Dec Vel
Note: Nominally 8.78 mV/(arcsec/s) =—=c27 ——=c28 c38 o Ry "SUMMIT" e OHASAHCT s
114 (arcsec/s)/V OF | 0.1F 0.022uF . Wros R56
. o RSIDB-13
AGND  AGND 6 o— |, 200V 200k
AGND AGND A P o5—NC
' 5| ioT—NC S B
U25C Sl
Bec Lab Seledt AGND 12 5 NC fod8 NG 200k — Dec_Vel_Feedback
§£ Lol? R66 +5 VREF usD
11 6 sl ! 301K OPAL7TUA
olo c
TLP281-4 P o110 e - [l Note: 1.7mV/(arcsec/s)
AGND 11) ¢ 1 R410 588 (arcsec/s)/V
i A
SWI (|3|47 R408 E
M_sps\ézlpom Il 200k <
0.22uF RA11 SR409 o
A 0k $100 ~
R86 £ O
Bk o
. Y Oh
SR82 o . AGND a0)
$68.1k - O
|_
OPA4277TUA
South_Vel Ib
_‘ AGND R.E.’Ej C
R62
200k
e South_Tach_Out $R67
$301k
C39 RE8 R&9 6
[| 301k 200K 7 3%
5 2k
0.022uF UsB R73
oy D9 AGND OPAG2TTUA 36.81k
= RSIDB-13 R75
TP12 200V D14 South_Vel_Out
Yellow - ca2 10V 100
0.5W c32
[ South_Tach- c ca I Irs3
47 5k Il 400W @ 11ms 3 0.1uF
0.1uF I I 2200pF 4,87k
Note: silkscreen "South Tach" p1o A D11 5 0.068uF ADNI AGND
TP14 RSIDB-13" | RSIDB-13 C46 v
Orange - 200V 200V R83 R85 [ R51 AGND
[ South_Tach+ 68.1k 56.2 C|)|33uF
47.5k ol OPA42TTUA usD
Note: Nominally 8.78 mV/(arcsec/sy=—c34 C35 40 1(?3 AGND OPAAZITUA
114 (arcsec/s)/V 0.1uF | O.1uF 0.022uF WD12 D
— RSIDB-13
AGND  AGND e 200V
AGND AGND :
AGND
R69 DWG # REV | SIZE SHEET
Dec Tachometer & Servo Command TCS3-2070 R
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REVISION BLOCK
SEE SHEET 1
RIl
R97
1A5AI'<A' West_Tach_Ou 200k
R101 R102 R92 A
c61 9
West_Vel_In
[l 301k 301k 200k 8 5
I 10 2k
0.022uF o7 s TUA $R109
+15V D15  AGND 36.81k
15 RS1DB-13 R111
TP15 200V D23 West_Vel_Oup
Yellow — Cc65 10V 100
. [ 0.5W I c49
[ West Tach e I 400W @ 11 5=§883k 0.1uF
2200pF :
ot " " W6  AD17 A AGND
Note: silkscreen "West Tach P17 RSIDE-13 RSIDE-13 o DNI g
Orange R114 200V 200V R122 Il R87 AGND
[ West_Tach+ A 5.2 (|)|33uF : i
47.5k ' Note: silkscreen labels. u7B Note: silkscreen "HA Vel"
Note: Nominally 8.78 mV/(arcsec/s) _I 93 +15V o ] OPA42TTUA
114 (arcsec/s)/V cen — C62 10K SUMMIT A TPag
0.1UF | O.1uF 0.022uF . WD18 White
2 o RS1DB-13 R93
AGND  AGND — o— |, 200V 200k
AGND AGND pelie { o13—NC
: 5| ioT—NC B
AGND 2 3 NC —o-— | R4
HA_Lab_Select % : 0—7—NC R103 A
13 '\i 4 gl i° AAA 200k - HA Vel_Feedback
] = 301k +5_VREF u7D
TLP281-4 gk c48 OPA427T7UA
ul ie AGND [
AGND o——1,, I Note: 1.7mV/(arcsec/s)
OT==NC 1k 413 588 (arcsec/s)/V
c71L & Ok @
SW2 i i
MSS420004 R57 G—I
"LAB" !
0.22uF 200k o
R124 414 sRa12 #'5
0k $100 ~
33.2k gm
y 2
SR120
368.1k -5_VREF AGND =
OPA42T7TUA
[ East_Vel In (SEND)
R% c
Rg VVV
200k
A East_Tach_Oup $R104
$301k
C63 5B 35
[| 301k 200K 14 08
I o 2k
0.022uF Il UsD 110
oy D19  AGND OPAG2TTUA 36.81
= RS1DB-13 R112
P16 200V D24 East_Vel Out>
Yellow Rt C66 10V 10
. Il 0.5W C56
[ East_Tach 47 5k e I 00N @1ms  3h0 0.1UF
H 2200pF :
Note: silkscreen "East Tach” oz = 0.068uF ADNI ED
: P18 RSIDB-13" | RS1DB-13 c70 v
Orange 200V 200V Ges S [l Reg AGND
[ East_Tach+ S 68.1k 56.2k C|,|33 F 0
47 5k -33U usB
Note: Nominally 8.78 mV/(arcsec/s) =—=C58 C59 ce4 10180 AGND OPAAZITUA
114 (arcsec/s)/V 0.1uF | O.1uF 0.022uF WD22 D
RS1DB-13
AGND  AGND 200V
AGND AGND
AGND
R106 DWG # REV | SIZE SHEET
HA Tachometer & Servo Command o TCS3-2070 | BBt
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REV

.

DWG #
TCS3-2070

J6 +5V_DIG
REVISION BLOCK
12 ™S
3 4 SEE SHEET 1
5 6 TCK
7 8 IS u43 +5V_DIG
9 10 DI 74ACB4IMTR c30
11 12 —NC J7_|I$§ OE1 vec —22 |—¢
13 14 —NC 2ehl> o= 0.1F DGND
= HA _Overs
Sy emm HA Emergpe\%’ Latch 21 va 28 HA_Overspeed_Latch
o HA Emerg E Latch 2 A2 Y2 16 HA_Emerg_W_Latch
- wl | |2 = A3 Y3 HA_Emerg_E_Latch
S|E |® Tel Amp Enable & Therm Stat Latch 5 15
@ 3| |G Dome_Amp_Enable & Therm Stat Latch 6 i Ve 14 S O T T
> o |gal Tab Solect Tatch =51 A5 Y5 —= Dome_Amp_Enable & Therm_Stat_Latch
|_D|_ Zg Slo| € Sparel Latch 8 A6 Y6 10 Lab_Select_Latch
B |5E |E2S SB_Clock WD _Err_Latch 9= I N T etz e
= 23 |u .g o3 > A8 Y8 SB_Clock WD_Enr_Latch
o =8z
= BEl |25 3 10
g 59 [glges DGND GND
(0] m
@ gg Lugﬂﬁa U44 +5V_DIG
Pl IEQ |BsE 8 74AC541IMTR ca1
<8 222" rlzéi@ vee A ——
T o |5 DGN
g {_ﬁ g & South_Overaurrent_Latch ’ 2 o 0" DGND
= 5 5 North Overcurrent Lgtgh 371 Al Y1 i? South_Overcurrent_Latch
= 0 14 Mt Chr Err Lateh 2 A2 Y2 16 North_Overcurrent_Latch
ol
I = West_Overcurrent_Latch 5] (5 Ve 15 il Gy A el
&N g Watchdog_Timer Latch 6 A4 Y4 14 West_Overcurrent_Latch
< 2 . TCS Lockout Latch 7 A5 Y5 13 Watchdog_Timer_Latch
T =S /CC HP_Stop Latch g A6 Y6 10 TCS_Lockout Latch
> A7 Y7 HP_Stop_Latch
3| slRlaRlekleld  slslls e T S as v
Dec Stop N Latch 4 u10 J7 v _ |10 |
IOMCL-1 ~ ©USONdOOD =0 - - GND
[ SPAREL BUF 1] vomMels § Savaoodd ¥098 22222 | xcos72-15PC84C DGND DGND
Dec_Emerg_S_Latch %D omcis © 080088888 F FFE 988900 u4s +5V_DIG
TOP_TCS_Enable ~ S 333333s5°S 22
Domel Overcurrent_Latch %1> :58%21‘51 § 00000 § o 3:) z== 1 MACHAIMTR 20 o4
- = =====0= OF |
[ Dec_Stop_North_BUF_N 3=l JOMCL6 575 VOMC2-8 |12 HA Overspeed Latch To™1 OEL vce i“ﬁ
Dome2_Overcurrent_Latch 1 2 £ Q%G DGND OE2
éﬂ> I/OMC1-7 o = VOIGTSLMC2-7 iz South_Overcurrent_N . 0.luF DGND
[ HA Overspeed N I/O/MC1-8 - /O/MC2-6 <0 Watchdog_Timer_Error_N i elo ) i) Loy z Al Y1 S Horizon_Stop_Latch
/o/MC2-5 HA_Stop_East BUF N Dec_Overspeed_Latch 3] 17
— 9| JO/GCKLMC1-9 68 HA Emerg W_Latch Dec_Stop_S Latch -] A2 Y2 Dec_Overspeed_Latch
Dome3 Overcurrent_Latch g /OMC2-4 g ™1 18
ome ercurrent_Latcl 13 /OMCI-10 /OMC2-3 67 [ Dec_Stop_South BUF_N> Dec_Emerg_N_Latch 5 HE - 15 Dec_Stop_S_Latch
10 - - i op_Sou A4 Y4 Dec_Emerg_N_Latch
[ Mitr_Cntr_Er_BUF 19 volecKamcr 11 IOMC2-2 (<2 " TOP_Tel Enable_Switch BUF UOIE LI (ST (O 6 a5 y5 4 TOF Brake Ermable O
| Domel O t N _ 63 HA Emerg E Latch Emerg_Stop_Lafch rake Enable_Out
vercurren /OMC1-12 /OMC2-1 g oltop Latc 7 13
East_Overcurrent_Latch 20] JOMGL13 East_Overcurrent Latch g~ A6 Y6 —5 Emerg_Stop_Latch
[ SB_Clock WD_En_N 12, yvoiGekamc-14 JOMC3-17 32 _Tel Amp Enable & Therm Stat_Latch vCC Dome3_Overcurrent_Latch 571 A7 Y7 1 East_Overcurrent_Latch
[ TOP_Lm_Override_Switch_Bt+E 14| yomci-15 A8 Y8 Dome3_Overcurrent_Latch
merg_Stop_Latch 23| /OMGIL-16 JOMC3-16 45 Dome Amp Enable & Therm_Stat Latch 10 GND
37
/OMC3-15 | HA_Stop_West_BUF_N DGND
15 36_Lab Select Latch | D
[ West_Overcurrent_N TOP Brake Enable O 547 VOMC1-17 OMC3-14 =7 R374
I/O/MC1-18 /O/MC3-13 71 Sparel Laich 1 Dome2_Overcurrent_N 10k
46 I/OMC3-12 ,—pa———3 U46 +5V_DIG
[ East_Overcurrent N Bec Emarg N Laich 74" VOMC4-1 VOMC3-11 <ize [ Dec_Emerg_North_BUF N 74AC541IMTR C55
[ SPAREZ BUF G o VOMCS-10 =55 { LAB Select > 51 OE1 vee 22
MC4-3 1/O/MC3-9 [ Dec_E| South_B OE
Dec_Stop S Latch 5 1 Dec_Emerg_South_BUF_N DGND OE2
OMCA-4 0.1uF DGND
. 4
Horizon Stop BUFE N gy Dome2_Overcurrent_Latch
| P Dec_Overspeed Latch 54, :fg%gg 233993493 5 cqovyvonw DG e §> Al n ig D (GEEUNET LEED
[ Brake En_in BUF _ 55 JIISIIIST I 333BBNRAG Note: Distribute caps evenly among TOP_TCS_Enable a2 Y2 Domel_Overcurrent Latch
Horizon Stop_ Latch 48 romcs-822229299 SS222222 2 22222222 VCCINT and VCCIO pins. Dec_Emerg_S_Latch 5 Y3 15 TOP_TCS_Enable
5666605 29090000 Q9 00000000 T T Dec_Siop N Latch 6] Ae Y g4 Dec Emerg.S Latch
———————— =5 EEEEEEEE | 45V DIG [ HA Stop W _Latch 771 A5 Y5 =3 Loy oy Y i
[ee] [{e] I [9] [©)] [@] [V (V)%CD% ©O\LO\ C\% (.D% LO\IN \—é (o)) LO\ FS I ! HA StOp E LatCh 8> " e 12 HA Stop w LatCh
+5V_DIG qlN|s[s[e| Blin|wln|o|wlolo] ©f ~f=[m|o|=|ofom|o [ ‘ R415__ 0 51 A7 MEEn HA_Stop_E_Latch
[ ! > A8 Y8 ———
C83 I 19 |15 |= Z| 2] [« |« I I
+5V_DIG 0.0luF MNEZREEA gzl 13| [g] |® | | & 10 |
DGY\JD .(éz 5 g = ol El F g : ::(127'3 ::(f?g ::(127'1:1 ——C75 ——=C76 : DGND DGND GND
= Q u u
DGND U9 cm | I3 F 2 = g g : | u wr [ wF o
TS555IDT 0.1uF gl [5] |5 |E SINEINE ! |
= = 3 =3 = S O | |
SRS 451 | cvoLT  vee -8 52 a2l |3 5 gl 3] |m : [ Note: Output buffers used for off board output signals.
4.75k —30 RST DGND JTAENE I i =3 =3 ‘ DGND ‘
1 o8 2o I8 55 |Io | +5V_DIG |
7 3 2 4 1glF Bz o Llsl g B | T |
51 DIsC ouT CPLD_CIk> o 1L &L a PP E | |
2, $EIFSB GND L 3 B Y 3 |E 2 1 ; |
SR126 127 g |al |E gl & s z | ‘
24,75k 100k g § < |z ol | [3 . (B | L —cm ——cs ——cs1 ——cs2 |
DGND g M s g 13 2 | Towr [ owr [ owr [ oF | 01 !
Note: Clock is about 10 Hz. I8 g E e } ' ' ' ' S
< = o ) = By O
DGND o o |2 | El 1S |» (9 |3 ! J7 !
P (¢} |
I—CM o || | 5 9 g QE) @ o : !
10uF g |T © 1S o | o | DGND |
o ~ |9 < O | |E o !
25V ) s & 7
v A b o . . DWG # REV | SIZE SHEET
0 Iz : PLD & Watchdog C t
DGND e 8 C atchaog CIrcuits TCS3-2070 - | B | 6of16

1 2 3 T 4 ‘ 5 6




1 2 3 i 4 5
REVISION BLOCK
SEE SHEET 1
A
+5V._WD R154
16 i " CPLD_CIK]
§ 2k
15 2
128 o<
UL1A &
o o TLP281-4 S
| I wD DGND TL6120AF300QG 45V DIG
DS1
J €8 lpug vz e Gz R149 - cl 4 K by
:5%130::513“1 0.1uF ka MAX 1232ESA + ADN”} 310k Note: silkscreen "CLK WD t e 2 249
I 1! 1l | 555 8 R132 .0 Green
DN|: : WD §> $g RST \é_(%(é <g Rl;;. _ W W e M74HC14RM13TR
425 ! ! 3. ToL RST 2 Note: Blinks at ~10Hz.
| | . GND  RST p—=— RI134 0 |
! <
pe Ak FEED R137 ADNl JR155 +5V DIG  +5V_DIG
20 %0 $k T
| |
R150
wb WD 10k S
+
R158
3 P 14 -~ i n>02_1 SB_Clock WD_Er_N
4 100 _
4 13 c ~ UL4A
1UE M74HC14RML3TR
U118 &
WD LG DGND DGND
DGND o
E 1
+5V_WD 4«
o
S
H*
— 12 5 R156 o
» AN Watchdog_In_BUF | ™
=
° ° :§ 2k av
| T - g :
9 k o< =
‘F»R14o lR141 OuF FRIL UL 2 e S L S +5V_DIG
}5:0 3 : TlOk MAX1232ESA+ 3. DN|I_<7 210k WD DGND TL6120AF300QG DS2 R161
| ! 1 [ === 8 |RI420 5 6
1 PBRST VCC we—I _ - 4% :>(> K
! : WD 2:1 D STB [ WD WD Note: silkscreen "CMP WD Te$ 249
DN, | 3] 1oL FRST -8 R143 0 u14c 7%
!
; [ 4 GND  RST -3 R144 0O | [ M74HC14RMI3TR  Green .
1Y : ~
| SR145R146 47 % [ oD Note: Blinks at ~10Hz.
130130 2k
N
wD WD +5V_DIG
153
10k
R159
U a 10 AN & 9 = Watchdog_Timer Error N
¥ L ]
8 9 c86 u14D
= M74HC14RM13TR
u11D
5 TLP281-4 SeATD
DGND
Note: The 0 ohm jumpers make it possible to use another
watchdog IC. For example, a PIC 16F629 microcontroller
could be programmed as a watchdog IC.
o . DWG # REV | SIZE SHEET
Watchdog Circuits TCS3-2070 - | B | 7Tof16
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2 3 i 4 6
REVISION BLOCK
SEE SHEET 1
i PIE {R162 Tel Amp_En N
e Note: 4 amplifier enables with 15k pullup to +15V.
(total current = 4mA)
169
0k
16
U15A b A
R174 5
[ Tel Amp_Enable & Therm_Stat 10 L A 10 L ,OAD’\“
% . %
col 15 2
Ul4e luF TLP281-4
M74HC14RML3TR
DGND
DGND
+5V_DIG +5V_DIG D25
0.5W
26V
400W @ 1ms
R170 . m
10k a
R166 Q1L 4 *’ K 13
[ Tel Brake Release & Amp Enable N e MMBT3906 { Tel Amp_Rtn
' U158 Note: tied to amp rtn through thermal switches.
R176 TLP281-4
249
1 ul6 6
[ Red_Tel_Brake_Release_& Amp_Enable Y MMBT3904 2 *\\ q s e B
R171 D26
10k NC —— i€ o 4 Xo.sw
2A Eold Note: Drives another rela
DEWD PS710EL-1A-A WOW@1Ims  (Dyive current is ~700mA
DGND 8oV
uU17 D27
R177
[ Emerg_Stop_N A L [¢—0 6 XO.SW o
Note: Emerg_Stop_N is connected directly 249 2 }\-\ sl 5 ¢ iggw @1ms ml '
to the push button switch via cables. |
Ne —2| o4 { Brake Release Relay 2
SEGND 2A #8
PST10EL-1A-A Note: Zeners and relays are redundant g&;
80V to prevent single point failure. 1%}
(from Safety Board perspective) |L_)
L DLE $R164 Dome_Amp_En_N c
e Note: 4 amplifier enables with 15k pullup to +15V.
(total current = 4mA)
172
10k
U15C sR16
R175 :
Dome_Amp_Enable_& Therm_Stat £ = AW LE 2 0 DNI
L% e
co2 1 ®
Ul4F uF TLP281-4
M74HC14RML3TR
DGND I
DGND
+5V_DIG +5V_DIG D28
0.5W
26V
400W @ 1ms
R173 2 10
10k P
R168 Q2 8 !" E 9
[ Dome Amp_Enable N 4‘%.;.'( MMBT3906 1 _Dome_Amp_Rtn
' u15D Note: tied to amp rtn through thermal switches.
R178 TLP281-4 5
249
DGND
DWG # REV | SIZE SHEET
Relays - Brake, Telescope Amp, Dome Amps TCS3-2070 SB[ 8ot 16
2 3 T 4 6




1 2 ‘ 3 i 4 5 6
+5V_DIG REVISION BLOCK
+5V_SE +5V_DIG ] +5V_SE +5V_DIG SEE SHEET 1
10105
e AR Dirs 192 R180
= k 10k
& DGND
. 16 R203 1 2 :
[ Horizon_Stop_N> Wy R
Horizon_Stop_N p. 00 497 i N I [ Dec_Stop_South_N —3 g4 A $ = 4 Dec_Stop_South_BUF_N>
Vi = 4 100
2 = (&2 ~ kﬁtﬁcuRMlsTR < 7 i co Sl 8
1uF M74HC14RML3TR
U18A & U18B luF
TLP281-4
SEGND DGND e DGND sednp  TLP28L-4 DoND
DGND
+5V_SE +5V_DIG +5V SE +5V DIG
R193 181
194
k ok "
[ HA Stop_ West N 2 i R & o HA_Stop_ West BUE N 7
p A 00 ° P [ Dec_Emerg North N & 2 Dec_Emerg_North_ BUF_N
6 11 o u21C 8 ;/‘ C U21D
o M74HC14RML3TR C9% NS R TR
u18C = 1uF
SEGND  '-P28l-4 DGND TLP281-4
oo SEGND DGND
DGND
+5V_SE +5V_DIG +5V SE +5V DIG
B
;(195 196 R184
k 10k
1 R208
[ HA_Stop_East_N o 2 HA_Stop_East BUF_ N > 5 Emerg South < = AN oo 13 12 Dec_Emerg_South_BUF_N
2 7 o U21E 4 ; 7 E 13 100 _L U21F
UL9A {1l MAMHCLARMISTR i?'g M74HC14RML3TR
SECIDIERC DGND %3381-4 =
oo SEGND DGND &
DGND
<«
+5V_SE +5V DIG  +5V_DIG o 15V DIG S
w0
20
Rk197 01|!<35 - R198 08
o~ k
[ HA Emerg West N 2 i a7y A 1 J:: 2 HA Emerg West BUF N "
g 4 o0 I - g HP Stop N J HP_Stop BUF_N
° - €99 | MrstcurmisTe 2 ?/ C E C100 u228
1F M74HC14RML3TR
u19C y U19D luF G
TLP281-4
SEGND DGND e DGND st TLP2sL-4 .
DGND
+5V_SE +5V_DIG +5V_SE +5V_DIG
Rk199 200 R188
k 10k
1 R226 R212
[ HA Emerg East N * p oo SiGeL Rt LI Y [ SPAREL MA———3 14 o—d 2 o8 ]
2 7 c101 u22c x 4 ;ﬁ l;_ 13 100 _L U22D
U20A {1l MAMHCLARMISTR fulgz M74HC14RML3TR
SEGND  T-P&L4 DGND ?Eggm 4
oo SEGND DGND
DGND
+5V_SE +5V_DIG
R201 189
k ok D
5 12 R213 _ 11 10
[ Dec_Stop_North_N ) 1; N e . - Dec_Stop_North BUF_N SPARE2 BUF
IL —Lc103 U22F
E M74HC14RML3TR C104 M74HC14RML3TR
4 .. . U20D = DWG # REV | SIZE | SHEET
SEGND DGND ¥ Limit Switches e TLP2L4 . TCS3-2070 - | B | 90f16
DGND
! ‘ 2 ‘ 3 T 4 ‘ 5 6




1 2 ‘ 3 i 4 5 6
+5V _DIG REVISION BLOCK
+5V_DIG
— Parallel Port Inputs SEE SHEET 1
F e e e e e s e e e e
C119 Note: Parallel Port drive is 2.6mA @ 2.4V +5V_DIG T
215 0.1uF (which equates to approximately Vs=5V and Rs=1k)
10k < R216
-
R27 1 16 R234 1 [, DGND 10k
o - o e J:" R246 3 14 R235 3 4
2 7 I 15 < WeA Mtr_Cntr_Err_N i p 1‘6‘6‘. Mtr_Cntr_Err_BUF_N A
fuléﬂ ™| M74HC14RMIL3TR ‘ Note: Currently Not Implemented__4 _}F 4 E 13 S U268 Note: Currently Not Implemented
U23A ! e M74HC14RML3TR ‘
SEGND  T-P2l-4 DGND DGND LTJEE,?&_“
DGND PC DGND ‘
+5V_DIG Zely
+5V_DIG ‘
217 ‘
10k R218 ‘
10k
R228 5 12 R236 5 6
ome n [8) are VW 4 : ome n o) are
[ TOP D Cnil_Softw TOP_D Cnil_Software_BUF
2k A 100 R247 7 10 R237 9 8
7 TCS_Lockout N A *>—o TCS_Lockout BUF_N
6 11 C109 U26C 1k ﬁ 100
T M74HC14RM13TR 8 9 S U26D
U23c e M74HC14RML3TR ‘
TLP281-4 U23D
SEGND DGND ‘ =
DGND PC DGND
DGND
+5V_DIG ‘
+5V_DIG ‘
‘ B
R220 ‘
10k
[ TOP_Tel Enable_Switch R d TOP_Tel Enable_Switch BUF
e nanie_Switcl e nanie_Switcl R248 R239
X ;ﬁ [ 3 14 13 12 Brake_En_In_BUF
2 ci11 1k Vi 100
e M74HC14RM13TR 4 13 S U26F ‘
U24A e M74HC14RMI13TR
TLP281-4 ‘ U24B >
SEGND DGND S =
DGND PC DGND x,
‘ DGND “«
+5V_DIG  +5V_DIG ‘ o
‘ +5V_DIG O
‘ ot
21 20
10k % ‘ R222 O
i i R230 5 12 R240 1 5 : i
m verride _Switcl VW . 4 : m verride_SwiItcl
[ TOP_Lm_Override_Switch o TOP_Lm_Override_Switch_BUF
K . 100 R249 7 10 R241 3 4
7 = Watchdog_In A o— Watchdog_In_BUF
6 11 c113 < U27A 1K ; 100
T M74HC14RM13TR 8 9 S U278
u24C ! e M74HC14RML3TR ‘ ©
SEGND LP28l-4 DGND DGND 195;281_4
DGND ‘ PC DGND
DGND ‘
‘ +5V_DIG ‘
‘ R224
10k ‘
[ TOP_Dome Cntl_Handpaddie R&L £ TOP_Dome_Cntl_Handpaddle_ BUF ‘ R250 3 14 R243 9 8
K 4 S O ]
2 7 cus uz7c 1k 4 _},—; E T U27D
e M74HC14RM13TR ‘ C116 SR ETR
U25A 1uF
TLP281-4 e
SEGND DGND & TLP281-4 Sl
DGND . J
D
= - = h I I I DWG # REV | SIZE SHEET
Limit Switches & Parallel Port TCS3-2070 - | B | 100f 16
1 2 3 4 5 6




1 2 3 i 4 5 6
REVISION BLOCK
SEE SHEET 1
+l§V +;§V
Note: silkscreen "Domel adj" ) ) C132
: ! R267 Note: Negative going 0.1uF SR372
10k trip point is -5.1V 210k
DNI A
cw |R280
35502% ¥ _ Lok SLURES +15V +5V_DIG
: T20.5W
+5V_DIG
-
SR265
v P22 1 C135 24.87k C134
P23 AGND White 15V G . 0.1uF
White dl . 10k QP24
R.2.6A9 5 Whlte
Domel_Current T u29B AGND 5 —
Note: Signal is 11.66 A/V *R263 OPAGTTOA RZ% ) 3 2 14 M E Domel_Overcurrent N
(85.8 mVI/A) cs 3 e > y . * 7L | 6.81k U308
LuF ADNI 9,3 ¢129 M74HC14RML3TR
+ u3ic R uF
v N ' S LM339DR2G LA
AGND  AGND Note: Positive going trip point is 5.1V DGND
AGND DGND
+5_VREFG: U32B Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
Rar7
100k
>
L
o ,
<« |
+15V +15V 2
o
H*
ot
1 So
Note: silkscreen "Dome2 adj" R270 ) ) glli; lro71 DU
Note: Negative going ' 20k —
10k trip point is -5.1V
DNI
cw [R281
$R283 $ ~ Lok -5_VREF Y
TRUAS T20.5W T
/2\ +5V_DIG c
i
SR266
v P25 ————|—c140 $4.87k
P26 AGND \White Y 0.1UF 272
LTI 9 . 10k QP27
F\i%z?’ 10 Whlte
[ Dome2_ Current i u29C AGND R275
Note: Signal is 11.66 A/V o6 G R278 10 2 12 A 2 Dome2_Overcurrent N
(85.8 mVIA) SELIE e > i * 7L | 4 stk | Usoc
1k ADNI u |, * ¢131 M74HC14RM13TR —
+ u32D e 1uF
v N _ o LM339DR2G LB
AGND AGND Note: Positive going trip point is 5.1V DGND
AGND DGND
+5_VREF us2C Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R279 D
100k
DWG # REV | SIZE SHEET
Dome Overcurrent TCS3-2070 - | B | 1of 16
4 5 6

.




REVISION BLOCK

SEE SHEET 1
v +15V
Note: silkscreen "Dome3 adj" ; ; ——|_C123
: R253 Note: Negative going 0.1uF SR116
10Kk trip point is -5.1V 210k
/30N
Cw |R259 +15V
3:553& ¥ _Liok SLURES +15V +5V_DIG
' T30.5W
+5V_DIG
C124
0.1uF SR252
TP19 ————LClZG 24.87k C125
TP20 White -15v 0.10F 254 0.1uF
White -
10k P21
< White
Dome3_Current AGND H_,_ B
Qi ; R257 1 16 R256 1 2
Note: Signal is 11.66 A/V R25 6 2 e ag Dome3_Overcurrent N
(85.8 mVIA) g > ) , |5 L | - = son
7],°2 €122 ™ M74HCI14RMISTR
+ u31B U28A 1uF
N ) ) o LM339DR2G TLP2814 v
Note: Positive going trip point is 5.1V DGND DGND
AGND DGND
AGND
+5_VREFG: U3iD Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V.
R258
100k

REV

.

DWG #
TCS3-2070

DWG # REV | SIZE SHEET

Dome Overcurrent TCS3-2070 Sl B | 120f 16

1 2 3 T 4 5 6




1 2 3 i 4 5 6
REVISION BLOCK
SEE SHEET 1
+15V
R288 R294 Note: Negative going SR370
trip point is -5.1V 210k
10k
DNI A
Cw |R307
/NS J » 10K S-VREF 1 +15v
v UEklE +5V_DIG
LM339DR2G
$R292
v TP28 <4.87k
AGND White 205
=2 10k QTP30
HA_Vel_Feedbagk l‘d‘k‘v u29D . 10 — 0 —
Note: 1.7mV/(arcsec/s) sR289 OPARRTTUA '3,3&3 ) y o HA_Overspeed_N
588 (arcsec/s)/V Cu2 3 100k —3 14 s */‘ | 9 - J—cus U30D
RPN
DNI 9|, U33C o F M74HC14RM13TR
v ) ) ) o LM339DR2G TLP2814
AGND  AGND Note: Positive going trip point is 5.1V DGND v
AGND D
+5_VREFG: U33D Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
R304
100k
>
L
o ,
<« |
o
il +15V 5
H*
20
C151 a]%)]
O
E.%g.o E.%Ej Note: Negative going s 32?0238 =
ADNI trip point is 5.1V
Nl =
12K >305w
+5V_DIG (S
C152 -
0.1uF SR293
X I e = ]—c154 $4.87k
AGND AGND White -15V 01UF 0239 -
1
Dec_Vel_Feedbaetk 1AO'ARA' U35A AGND L 6 W 1
Note: 1.7mV/(arcsec/s) OPAATTUA ol 6 A2 o D2E OMIEIEELY
588 (arcsec/s)/V cu4 2 100k —2 1 2 */‘ | 15 : J_C145 U30E
S VAN —
i) —IC 55 T+ U36B Con F M74HC14RML3TR
v oV 011 F - : Ay eyt F LAEEEDIRAS TLP281-4
AGND AGND - Note: Positive going trip point is 5.1V. DGND
AGND DGND
AGND
+5_VREF U36D Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R306 g
100k
DWG # REV | SIZE SHEET
HA & Dec Overspeed TCS3-2070 ~ B | 130f 16
1 2 3 T 4 5 6




REVISION BLOCK

REV

.

DWG #
TCS3-2070

SEE SHEET 1
+l§V +;§V
Note: silkscreen "East adj" - - ——|_C160
R315 : R321 Note: Negative going 0.1uF SR371
10k trip point is -5.1V 210k
DNI
cw |R334
3?5330 ¢ ~ Lok -5_VREF +15V
T20.5W
+5V_DIG
-
SR319
v TP34 1 163 31 57k
TP35 AGND White -15V OLF
White 6 ’
7
R323 5
[ East_Current e U3sB AGND
Note: Signal is 11.66 A/V 316 GRS R330 8 g a T4 East_Overcurrent N
(85.8 mVI/A) cis6 3 e > y . */ £ | .
LuF ADNI 9 +3 U36C o M74HC14RML3TR
N ' S LM339DR2G %?3281- p
AGND  AGND Note: Positive going trip point is 5.1V DGND
AGND DGND
+5_VREFG: U3sB Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V.
R331
100k
+15V
R317 Note: silkscreen "West adj" R324
Note: Negative going 32?0355
0 10k trip point is -5.1V
DNI
cw |R335 10
3%3&‘ 1 ¥ 10k ->_VREF O 13 +15V +5V_DIG
T30.5W R338 11 e
1.21k LM339DR2G VSOl
SR320
v TP37 24.87k C167
TP38 AGND White 0.1uF
White 9 326
3 10k TP47
R327 < White
West_Current 1AO'ARA' 2 U3sC = H_,_ BElR
Note: Signal is 11.66 A/V o318 G R332 10 2 2 e Ay 7 e 2 West_Overcurrent_N
(85.8mV/A) C158 2, 100k - 13 6 * 7 E 11 681K J_ = U3TA
uF 4 C159 ~
ADNI 1 |, UEED e M74HC14RM13TR
v N _ o LM339DR2G 'Lrjﬁggal- a v
AGND AGND Note: Positive going trip point is 5.1V DGND DGND
AGND DGND
+5_VREF ussc Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R333
100k
DWG # REV | SIZE SHEET

East & West Overcurrent TCS3-2070 - | B | 140f 16

1 2 3 T 4 5 6




1 2 3 i 4 5 6
REVISION BLOCK
SEE SHEET 1
gl +15V
- T C174
R342 Note: silkscreen "North adj R348 Note: Negative going 0.1uF SR369
10k’ trip point is -5.1V 310k
DNI A
cw [R361
A T ¥ ok -5_VREF +15V
T20.5W
+5V_DIG
-
] SR375
v TP40 L c177 {48k
TP41 AGND White 15V
White 13 0-1uF 349
i 10k QTP42
[ North_Current e U3sD AGND R355 —
Note: Signal is 11.66 A/V 'R343 OPARITUA R ) u y 10 M E North_Overcurrent N
(85.8 mV/A) c170 3 100K - */‘ 6.81k J_
TE 0 . 14 8 9 s u37B
ADNI ol 039G T M74HC14RML3TR
v N ' S LM339DR2G ?Eégm_ p
AGND  AGND Note: Positive going trip point is 5.1V DGND
AGND DGND
+5_VREFG: U39B Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
R328
100k
>
L
o ,
<« |
il +15V =
B3
ot
C179 =0
rasa Note: silkscreen "South adj" R351 _ ) ) 0.1uF LRaso O
Note: Negative going = =
0 ADNI 10k trip point is 5.1V
cw [R362 +15V
3%338 ¢ - Lok - -5_VREF oy
T20.5W
+5V_DIG ©
C180 S
0.1uF SR347
v I TP43 ————|—c182 $4.87k
J\;:‘ife AGND AGND White -15V 01UF 253
X 10k OTP45
R354 > [ Iwhite
[ South_Current 1AO'ARA' U41A AGND R356
Note: Signal is 11.66 A/V | b OpAZELA R359 6 2 2 i A 2 South_Overcurrent_N>
(85.8mV/A) cir2 g 000 > * 4 [ 6.8k J_
wF ) 2 L 2 £s c173 SEHE
DNI | Dol o, o e M74HC14RML3TR —
AGND AGND : Note: Positive going trip point is 5.1V DGND
AGND DGND
AGND
+5_VREF u42c Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R360 D
100k
DWG # REV | SIZE SHEET
North & South Overcurrent TCS3-2070 - | B | 150f 16
1 2 3 T 4 5 6




REVISION BLOCK

REV

.

DWG #
TCS3-2070

SEE SHEET 1
R225
o
+5V_DIG
R81,,0 11| > 10 R382 . 0
399 10
u2sD 10k us1B U27E 13
R393, 0 7 [LP28l-4 10 OPA42TTUA DGND M74HCI14RML3TR R391 .. 0 11 UarD
R34 0 8 ;; | 8 AGND LM339DR2G
R3O 8 | R245 R383, 0 13 | >\ 12 R34, 0
— W AGND éi}DNI
DGND U27F R392° 0
5V DIG DGND M74HC14RML3TR
Uioc i e R385 .. 0 9 ><>8 R386 ,,, 0
e o . TLEZmI-4 " 10K OPA4277TUA U3TD
P AGND DGND M74HC14RML3TR
R396, 0 6 ;/ K. 11 R378
37 o™ R®7,,0 11| > 10 R338 ... 0
DGND W
J; U37E
+5V_DIG DGND M74HC14RML3TR
401 U41D R39 , . 0 13 12 R3%0 ., 0
e 10k OPA427TUA ><> W
R397 0 7 10 e U37F
W 4 DGND M74HC14RML3TR
R398 0 8 9
DGND
DWG # REV | SIZE | SHEET

Spare / Unused Multipart Circuits TCS3-2070 - | B | 160f 16
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