1 & L 4 5 6
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 ymHolE) East Vol In MA Lab Sslect
Net Name  Local (connected on same page only) West Vel HA_ Vel Fesdback [ A
A P et st (a0, South_Tach+ South_Vel Out
D13,014,D29,030,R1,R29,R33,R35 R5 ﬁgﬂ:—; ;:E;Soﬂ?gt'}—;ﬁ'—ggf
4,R55,R63,R67,R68R81,R138,R139,R1 North Tach- North Tach Out
40,R141,R159,R160,R165,R166,R167 R o VL Sheet_Symbol_CPLD Sheet_Symbol_Relays
168,R177,R178,R186,R187,R189,R193, J3 AGND North Vel Dec Vel Feedback [ d— Sheet_Symbol_Overspeed SB_PG6.SCHDOC SB_PG8.SCHDOC
R194,R208,R228,R231,R235,R237,R23 East Drive+ =YESEETEE SB_PG13.SCHDOC
8 R258 R262,R263, R264,R06,R307,R3 | L EastDrive- Sheet_Symbol_Dec_Tach Tel_Amp_Enable_& Therm_Stat {_| Tel_ Amp_Enable_&_Therm_Stat
y : ; ’ ’ y y 2 = SAmT HA_Vel_Feedback Tel_Brake_Release_& Amp_Enable_N Tel_Brake_Release_&_ Amp_Enable_N
33,R335,R343,R344,R350,R351,R352,R SB_PG4.SCHDOC Dec Vel Feedback Red Tel Brake Rel A Enabl Red Tel Brake Rel A Eradl
353,R363,R366,R374,R375 R377,R379, i WestDriver ec_Vel_Feedbac ed_Tel_Brake_Release_& Amp_Enable Ee L eS_t ral ’\ei_ elease_& Amp_Enalle
L merg_Stop_|
GEAEIELAE: SR R 5 DS NN e HA_Overspeed_N 1 > HA_Overspee®die_Amp_Enable_& Therm_Stat {_| Dome_Amp_Enable_& Therm_Stat n
6 - Dec_Overspeed_N I > Dec_Overspeed_N Dome_Amp_Enable_N Dome_Amp_Enable_N ]
7 South Drive+ 24v | 24\ 1
South Drive- Brake Enable Re
) 8 > Lab_Select Brake_Release_Relay EasiTach Out 2
Tailored value. 9 North Drive+ Sheet_Symbol_Overcurrent Tel Amp 3
Nominal value shown. e North Drive- SB_PG11SCHDOC, SB_PG12.SCHDOC; SB_PG14.SCHDOC; SB_PG15.SCHDOC Vel i A Tel Amp Ret o
11 - - - - - - Tel_Amp_Rtn Dome Am 5
12 1 > West_Current West_Overcurrent_N [ 1 > West_Overcurrent_N Dome_Amp_En_N P g
EastVelIn Dome Amp Ret
13 > 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_N 8
South Vel In South Tach Out
15 North Vel Tn > South_Current South_Overcurrent_N 1> South_Overcurrent_N EastVel Ot 9
16 A Vel Feedback i > Domel_Current Domel_Overcurrent N [ > i > Domel_Overcurrent_N 10
17 > Dome2_Current Dome2_Overcurrent N [ > > Dome2_Overcurrent_N 11 B
Dec Vel Feedback West Vel Out
18 Mo Cni E 1> Dome3_Current Dome3_Overcurrent N [ > 1 > Dome3_Overcurrent_N 12
19 r 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 OC Latch 19 >
26 Sonth Gurrent Mtr_Cntr_Err_N Mtr_Cntr_Err_ BUF_N [__>—— > Mtr_Cntr_Err_BUF West_Overcurrent_Latch Easi0C Lath ] 20 0
27 Domel Current TCS_Lockout N TCS_Lockout BUF N [ >—— > TCS Lockout BUF N  East Overcurrent_Latch North OC Lach ] 24 [
28 Brake_Release_In Brake_Release_In_BUF [_+—— > Brake_Release_In_BUF North_Overcurrent_Latch 22 <«
Dome2 Current South OS Latch
29 Dome3 Current Watchdog_In South_Overcurrent_Latch Domel OC Latch 23
30 - Reset N Reset BUF N [ —— > Reset BUF_N Domel_Overcurrent_Latch 24 o
Horizon Stop ’ . ’ Dome2 OC Latch
31 HIA Stop W Horizon_Stop Horizon_Stop_BUF_N [_—— > Horizon_Stop_BUF_N Dome2_Overcurrent_Latch Dome3 OC Latoh 25 I~
32 A Stop E HA_Stop_West HA_Stop_West BUF_ N [ >—— > HA Stop_West BUF_NDome3_Overcurrent_Latch Emera Stop Latch 26 08
33 HA B HA_Stop_East HA_Stop_East_BUF_N [_—— > HA_Stop_East_BUF_N Emerg_Stop_Latch e 77| I3ty
34 A Em erg £ HA_Emerg_West HA _Emerg_West BUF N [ >—— > HA Emerg West BUF_N HP_Stop_Latch Vit Cnir £ riach ] 28 -
35 Dec S0 ?\l HA_Emerg_East HA_Emerg_East BUF_N [ >—— > HA Emerg_East BUF_N Mtr_Cntr_Err_Latch TCS Lockout Laton 1 29
36 Deo St Op S Dec_Stop_North Dec_Stop_North_BUF_N [ >—— > Dec_Stop_North_BUF_N TCS_Lockout_Latch HA Stop W Latoh 30
37 Dec Emgr N Dec_Stop_South 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 Dec_Emerg_North_BUF_ N [ >—— > Dec_Emerg_North_ BUF_N HA_Stop_E_Latch HA Emer pW Tatch 32
39 g Dec_Emerg_South 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 BUFec_Stop_N_Latch Dec St Op STatch | 39
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 Tatoh 37
44 T HP_Stop HP_Stop_BUF_N [_+—— > HP_Stop_BUF_N Dec_Emerg_S_Latch e €10
45 Spare N2 SPARE1 SPARE1 BUF N [ +—— > SPARE1 BUF Horizon_Stop_Latch Watchdo TimerpLalch 39
46 pa SPARE2 SPARE2 BUF N [ r—— > SPARE2 BUF Watchdog_Timer_Latch SB Clock \G/JVD Err Latch 40
47 ——10p DomeCnl Handpaddle TOP_Dome_Cntl_HandpaRl®ome_Cntl_Handpaddle_BUF [ __— SB_Clock_WD_Enr_Latch Dore Amp Erable & Therm Sat Laich 41
48 Watchdog_In_BUF Dome_Amp_Enable_&_Therm_Stat Latch Tel Amp Enable & Therm St Latdh 42
49 | Sheet_Symbol_Power Filter Tel_Amp_Enable_& Therm_Stat_Latch B ot L 43
) - - Sheet_Symbol_WD Lab_SSl;Ireeclt_IEZ:gE Spare Latch Out 1 jg
1-5499923-0 24VGND| 1 +5V_SE_Raw SB_PG7.SCHDOC P — (OR OPTO 22 _rin_currents) Spare LatchOut 2
7 DIIE 2 +5V_SE_RMmn SRR e North Tach out | 48
Sheet_Symbol_Encoder ~PCGND 3 +5V WD Raw Watchdog_In_BUF 47
B SB_PG3.SCHDOC 4 +5V WD Rt CPLD_Clk < CPLD_Clk TOP_Dome_Cntl_Handpaddle_BUF < +— TOP TCS Enabie | 48
1 West_Encoder_BUF 5 +5V_DIG_Raw SIeL (e L D) S B o o WL Sl UelE e [Eiehle TOP Brake Enable Out | 49
> " West_Encoder_In 6 T - = atchdog_Timer_Error_N i > Watchdog_Timer_Error_N'OP_Brake_Enable_Out 50
3 East_Encoder_ BUF 7 +5V_DIG_RMn
4 1 > West_Encoder_Rtn 8 [ 1-5499923-0
5 North_Encoder_BUF 9 * +15V_Raw
6 1 > East_Encoder_In 10 [
7 South_Encoder_BUF 11 * 15V_Rtn
8 i > East_Encoder_Rtn 12 [
9 13 4 -15V_Raw 1 i | 11
10 t > North_Encoder_In 14 - - Un“fi.?tbl?r foHﬂWﬂll .l. 2
1 £199922-2 Institute for Astronomy
15 > North_Encoder_Rtn 1 DWG & REVI TITLE
2 Sheet_Symbol_Spares _
E "> South_Encoder_In s oB P&16.5CHDOC T3-2070 TCS3 Safety Board
4 ENGINEER LAST EDIT SHEET
U 1> South_Encoder_Rt 5 (Contains spare / unused components) E. Warmbier 3/19/2009 12:31:50 PM ‘SIZE B 1 of 16
22- ]
54999 3DGY\,D . 22-23-2051 FILE: Z:\TCS\Safety Board Schematics, PL,CCA\Safety Board Prote\Safety Board Rev D\SB_PG1. 5CHDOC
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REVISION BLOCK
P4 sy
R194 ADNI L3 Red P SEE SHEET 1
+15V_Raw ¢ YN o . : DS2
0 8532-46L TR A
- ADNI ié%mi R195 N TPL
m
1uF R193  _| c49 158 Black
3 —_—C48 Green
1k 25V
25V
L2 2UF 2L +c50 R191
5 4 TP3 ;
D 100uF BlacK 1.21k Chassis
6 3 25V
15V_Rmn
! 2 AGND TP2g gock M ook M Bick TPs @ T34
8 1 B Black Black
D ack
ZJYS5IR5-M4PAT-01 .
(- 500mA
== DGND
WF PCGND D
2 oy
Ri A R T
=R o 8532-46L TR DS1 Note: DO NOT overlap input and output planes of filter in layout.
f 5.6mH R190 This defeats the whole purpose by creating a bypass capacitance.
DNI 180mA 15.8
—cu ——c45 ¥y
25V 25V Grelg288
2UF 2UF a6
25\ s
AGND ADNI
[ +5V WD Raw . RES -
L9 ? Req 5V WD
le 4 PRy . . T
R AAN
C162 S 8532-38LTR
wF —2 S i720m:\ R389
.Z2m
[ 5V WD Rin . L5 —£Ci64 o \grsgen
50105C T 100uF _l*cies X
DL 1mH 25V TI000F  [+c465
— « 2 = ¢+——O-5_VREF 700mA BV 470uF _
t NC R388A#' 0 10V 49 P49
LMA4040DIM3-5.0/NOPB = Black
AGND 3
Y 17 s /2\oNi
330mwW 4,87k o
1%
WDGND
[ +5V DIG_Raw . &880, O oo
+5V DIG
ST 1 4 L6 Red
v — A MRS 1 *
T gR198 c158 = 8532-38LTR
Ik wF —2 S 2720mHA R382
.Zm
[ +5V DIG_Rm ¢ Ey —£C161 o \grseeen
e 50105C T 100uF _I*cis9 A
34 87K 1mH 25V T 100uF +C157
. e O +5 VREF 700mA 25V
470uF o
o R383.. 0 10V e TP50
1 2 R213 SRo03 R202 SRo10
R | c19 s s s s Black
3 NC WF 2 % 3 3
AN '
LM4040DIM3-5.0/NOPB
5v AGND
7 5V SE Raw . RA07,, 0 DGND
1% AGND = TP36 Lo/ o
L5 Red ©
le 4 A . . T
R AAN
cu2 , —=x=, 8532-38LTR
WF =YY s R302
.Zm
[ +5V SE_Rm ¢ e —fcus o \grsegen
50105C T 100uF _*ci1 X
imH 25V T 100uF |+
700mA = C110
470uF el
R306,\\—0 ov 49 P37
? Black
/3NoNi ' : :
SEGND
DWG # REV | SIZE SHEET
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‘ REVISION BLOCK
R168
[ East_Encoder_In =R = el S ADNI SEE SHEET 1
‘ 160 ‘
R141
‘ 2 2 i 0‘-‘-‘- } { East_Encoder BUF
. |5 L |4
‘ D14 U26A J7 ‘ A
RS1DB-13 TLP281-4
East_Encoder Rtn ‘ R167 2y PeND ‘
[ East_Encoder_Rin —AWW\ .
205 ‘
s By [ West_Encoder In |, R353 _
‘ 205 ‘
‘ 344 ‘
R140 |
3 > 14 o { West_Encoder_BUF
‘ Mk o dN ‘
D30 u26B J7
‘ Ezosol\I/DB‘ls TLP281-4 DGND ‘
e West_Encoder Rtn R352 )|
‘ 205 ‘
N B North Encoder In R351 _ 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.
43 B
R139 ‘
‘ 5 p 2 AR [ North_Encoder BUF
‘ o 15 [ | u ‘
D29 u26C J7
‘ Ezf)sol\l/aals TLP281-4 DGND ‘
North_Encoder Rﬁ North_Encoder_Rin R.:i.s‘.o = >
‘ 205 ‘ i
o ,
<« |
[ South_Encoder_In South Encoder In | RI6S * ‘
I 205 #,9
o
‘ 159 ‘ %\.'
R138 (5
U / 10 T : { South_Encoder BUF =
‘ s |5 L |, |
‘ D13 U26D J7 ‘
Eosol\I/DB-ls TLP281-4 DGND
South_Encoder_Rt South Encoder Rin | RIGS . ‘ €
| 205
+5V_DIG
Note: Input signals are RS422 (differential). ]
l0120
u24 0.1uF
12 | == 16
= OE VDD —
4] o DGND
East_Encoder_In R149 . . 0 2 3 R321 ... 0
East_Encoder Rtn R332 ,°°0 1 :m 2+ G b
West_Encoder_In R148 ' 0 14 g 13 R320,. 0
West _Encoder Rtn ~ R331 , "0 15| :m g+ CUre h
North_Encoder_In R154 °°7 0 6 g 5 R319 .0
North Encoder Rtn R329 "' 0 7] :m g+ ourc h
South_Encoder_In R330 o 0 10 IND+ OUTD 11 R318 o 0 R153
South Encoder Rtn  R155 '°° 0 9
IN D- 0
8 &nD
DS26LS32ACM DGND EGND 5
\4
DGND
Note: All XXX_Encoder_In and XXX_Encoder_Rtn pairs should be matched to within 100 mil.
1 I DWG # REV | SIZE SHEET
AXxis Incremental Encoder Converters T3-2070 - | B | 3of1s
1 2 ‘ 3 T 4 6




1 2 J’ 5 6
REVISION BLOCK
SEE SHEET 1
R39
R219
A North_Tach, ODI 210 S
10k
ci R20 R30
North_Vel_In AN A
[l 301k 200k 8 Y
I 10 2k
0.022uF 8g§ 2TTUA R29
A D21 AGND 36.81k
+15V
15 RS1DB-13
TP5 200V D24 AN—— North_Vel_Out
Yellow - Cce4 0.5W
[ North_Tach- A © c13 I RO RS SR38 01
47 5k | 21 87k 0.1uF
) 2200pF i
Note: silkscreen "N-" & "N+" W4 D16 0.068UF ADNI AGND
TP6 RSIDB-13 | RS1DB-13 C69 \4
Orange 200V 200V R218 [l R235 AGND
[ North_Tach+ >—e b N S 68.1k ! : . .
47.5k 0.33uF Note: silkscreen labels. Note: silkscreen "Dec Vel
Note: Nominally 8.78 mV/(arcsec/s) = C60 C6 10284 Ry "SUMMIT" (Ol LI \T\E’hlife
114 (arcsec/s)/V 0.1uF 0.022uF oas 1 D6 R226
268.1k ° RSIDB-13
AGND ' 110 o— |, 200V 200k
AGND AGND N { o13—NC
) 1 o1—NC
AGN NC —fto——
5 P16 —{ Dec_Vel_Feedback
Dec_Lab_Select Z— Z NC R21 U3D
11 6 o o 301K - OPA4277UA
P o110 Ao [l Note: 1.7mV/(arcsec/s)
. 1 588 (arcsec/s)/V
o+—NC
SWI i 0
-~ I Il «
0.22uF
Ra1 o=
33.2k v gg
SR37 AGND am
28 1k -5_VREF il
OPA42TTUA
South_Vel Ib
AGND Rilﬁ c
R26
200k
o0 g South_Tach_Out LRoso
$301k
co 5 Ro1s 6
[l 301K 200K 7 5o
I 5 2k
0.022uF u4B 2
D7  AGND OPAG2TTUA 36.81k
+15V
RS1DB-13 R215
TP7 200V 19 AA——9 South_Vel_Out
Yellow - c17 0.5W 10
[ South_Tach- - H PRTQD |p ce7
47 5k 3187 0.1uF
2200pF :
o D G W2 D17 A AGND
Note: silkscreen "S-" & "S+ P8 RSIDB-13 RSIDB-13 DNI h8
Orange Ri 200V 200V R228 AGND
South_Tach+ - A o - *
‘ 47 5k 33uF u4D
Note: Nominally 8.78 mV/(arcsec/s C55 c7 10285 AGND OPAAZITUA
114 (arcsec/s)/V 0.1uF 0.022uF Wb2s
RS1DB-13
AGND 200V
AGND AGND
AGND
R232 DWG # REV
Dec Tachometer & Servo Command TS-2070 '
1 2 ‘ 4 5 6




1 2 3 J’ 4 5 6
REVISION BLOCK
SEE SHEET 1
RO
R57
A West_Tach_Out 210 S
10k
A
c2 R256 R242 R249 9
West_Vel_In AN AN A\
[l | 301k 301k 200k 8 5
I 10 2k
0.022uF usc -
ey D27 AGND OPA42TTUA 36.81k
15 RS1DB-13 R8O
TP9 200V D26 AN—— West_Vel_Oup
Yellow - ca 0.5W 100
[ West_Tach- o ca2 I OOW @1ms - Loogg ez
47 5k | 2187k 0.1uF
) 2200pF i
_ W3 D15 0.068uF ADNl AGND
Note: silkscreen "W-" & "W+" QTP10 RSIDB-13" | RSIDB-13 c20 v
Orange R4 200V 200V R246 R245 [l R238 AGND
[ Wesi_Tachs —e ~ Y5 )\ 68.1k 56.2k (l)lssuF _ _
_ 47.5k ' Note: silkscreen labels. UsB Note: silkscreen "HA Vel"
Note: NomunaII;l/l%l.grrgs\/e/((:/asr)c/%ec/s) I C56 col ) 0286 +15V “SUMMIT" o OPA42TTUA 8 23
0.1UF | O.1uF 0.022uF 240 . A DO White
368 1k 2 o RS1DB-13 R75
AGND  AGND ' 284 o— |4 200v 200k
AGND AGND o t o13—NC
: 5| ioT—NC B
u17B 2o
HA_Lab_Select < : 0—7—NC R52 VWA
13 '\i 4 gl io° A 200k = HA_Vel_Feedback
] 115 301k +5_VREF usD
TLP281-4 LTI c18 OPA427TUA
ul| ie AGND [l
DGND o, 1 Note: 1.7mV/(arcsec/s)
oT==NC 1k 588 (arcsec/s)/V o
SW2 c|:|72 gjﬁDNl i
MSS420004 .
"LAB" ||
0.22uF
o
R233
/Do =5
33.2k g‘\'
y o
SR236
$68.1k -5_VREF AGND
OPA42TTUA
[ East_Vel In (SEND)
R216 c
R207
200k
o0 g East_Tach_Oup tR220
$301k
c4 223 Rod 13
[l 301K 200K 14 R®2
Il 12 | 2k
0.022uF u2D 2
V by
D23 AGND OPAG2TTUA 36.81k
+15V
RS1DB-13 RA3
TP11 200V 22 AN——8 East_Vel_Out>
Yellow - Cc73 0.5W 100
[ East_Tach- o || oW elms Lo, i
47 5k Il 31 57k 0.1uF
2200pF :
Note: silkscreen "E-" & "E+" D5 D18 ADNI AGND
P12 RSIDB-13" | RSIDB-13 c63 v
Orange 200V 200V R25 [l R29 AGND
R16 56.2k I
[ East_Tach+ —e -I ] — ' 0.33F '
Note: Nominally 8.78 mV/(arcsec/s) =—=c54 C57 c62 10289 AGND SR
114 (arcsec/s)/V 0.1uF | O.1uF 0.022uF D20 D
RS1DB-13
AGND  AGND 200V
AGND AGND :
AGND
R224 DWG # REV| SIZE | SHEET
HA Tachometer & Servo Command 732070 - | B PeE
1 2 ‘ 3 T 4 5 6
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(@]

bz
° REVISION BLOCK
©
_ © = SEE SHE
36 +5V_DIG > 1B u Sk
1 2 c o g u27 +5V_DIG
™S o [ ey B < 74AC541IMTR cx:
3 4 TCK B | g | s oa 1. GE1 vec 22
5 DO SRENEEK . pehp 2= G2 ﬁ
DI 3 DIl gl — @ 0.lUF DGND
9 10 B |olol2 ElS 3 R161,, 0 5 o
11 12 —NC o |82® EE*Z el """ HA_Overspeed_Latch 371 Al Yl —7—
13 14 ——KC g 2 sl L a Dec_Overspeed Laich 27 A2 Y2 —I5 HA_Overspeed_Latch
v 578311420 4 |3 Sl 23 x DGND West_Overcurrent_Latch 5 A3 Y3 —% Dec_Overspeed_Latch
DGND ol |2 ¢l ololS|E g e East Overcurrent Latch 3 A4 Y4 14 West_Overcurrent_Latch
8 |5/= % kS é E 8 - North Overcurrent Laich 7 22 ig 13 East_Overcurrent Latch
. . L . o @) ol d (= South_Overaurrent_Latch 3 12 North_Overcurrent_Latch
Note: JTAG signals should be matched to within 100 mil. gﬁ 9 qu. 2o g L Domel_Overcurrent_Latch o A7 Y7 T South_Overcurrent_Latch
- | aif=! g ggle - > A8 Y8 Domel_Overcurrent_Latch
o hel L =]
= oo oW = _|5l=l5 10
- @Y 8= s EEEEE DGND GND
g <} : E = ‘E;% §§ u30 +5V_DIG
3 9 § 5 %’ o|5|3|5ls T4AC541IMTR C134
EEIEE —
& - BEEEEEE 1o OE1 vee 22 H
> gl ¢ 5 g|3 o 3 gl DGND OE2
< 3l & B[22l B 0.1uF DGND
g d o [Z=5EEL Us2 — Zooa1 v Dome2 0 Latch
a I & <o ; ome ercurrent_Latc 3 17 e2_Overcurrent_Latc
el A ol e i ] [7] (=] =4 s XC9572-15TQG100C Emerg_Stop_Latch 4] ﬁg g 16 Dome3_Overcurrent_Latch
<[ <f|<|0 oM< NS ASNSNS, HP_Stop Latch 5 15 Emerg_Stop_Latch
[Dec_Stop_South_BUF_N 16 - VY YYYYRYYY VYVYYYYY e My Cow_Err_Lateh 6 Qg Xg = P Ll
HASiop o BUEN 17 IOMCIL w500 mn smIaanoe anes oo YOONT gyt R A Siop W Lic L% v LI res lodou taw
Emerg_Stop_ BUF_N 18" iomcrs - FF g8 3888880 Q000000 QYCCINT —g= HA Stop E Laich > AT Y7 2 HA Stop W_Latch
[ South_Overcurrent_N 20, /OMC1-4 SS S=2=2s2:=:=:= S 2222222 FCCINT ¢ 2 2t A8 vg L HA Stop_E_Latch
\ ‘Dec Emerg_North BUF_N ig /OMC1-5 Q9 99@05%5% ggggggggxgglo 38 10
HA_Stop_West BUF_N ; =T TEEEEETO 1o GND
| SB_Clock WD_Err_ N 25 e e 9 3 vecio 3 oene
[ Horizon_Stop_BUF N 17, /OMC1-8 e - = WEElo) u33 +5V_DIG
7AAC541IMTR C143
—22c JOIGCKLMC1-9 L) oE1 | 20
[_HA Overspeed N 28,1 yoMC1-10 ocho CBBE
urren = i
MIrCntr_Err BUF 36, hoMell VOMC3-18 (22 Spare Resistor O R179 HA Emerg E Latch 2o AL V1 28— HA Emerg W_Latch
East_Overcurrent N 27,1 JOIGCKAMCL-14 JRES AT o SPARE2_BUF | Dec_Stop_N_Latch 2 - 1 HA_Emerg_E_Latch
Dome3_Overcurrent N 29, I/O/MC1-15 65 Lab_Select_Latch Dec_Sop S Latch 5] a e 15 Dec_Stop_N_Latch
[Watchdog_Timer Error N 39" OMC3-16 re2—22CECL AT Dec_Emerg N_Latch 6 A = Dec_Stop_S_Latch
VOMC1-16 VOMC3-15 (22 - . ~ A5 Y5 22__p
a 5 FOP_Lm_Override_Switch_BUF | Dec_Emerg S _Latch 7 13 EERETETRNRE ]
[ Domel_Overcurrent N 30} yomci-17 VOMC3-14 e Tatch Dec_Overspeed N | Horizon_Stop_Latch g A° Y6 o Dec_Emerg_S_Latch
| SPAREL BUF 40 yomc1-18 VOMC313 %61 TOP TCS_Enebi — el i
/O/MC3-12 52 s able A8 Y8 Watchdog_Timer_Latch
I/OMC3-11 pare Resistor2 O,unR180 10
Tel Amp Ensble & Therm Sia Latch 6.\ yomcs.q V/OMC3-10 2(2) TOF Brake Erable Out - DGND GND
Sparel Latch ; /OMC3-9 ==
Horizon_Stop_Latch :;8%&% 37 ElEt REE 2 I D +5V_DIG
Dec_Emerg_S_Latch : /0/MC3-8 TCS Lock
- tBUF N | uss +5V_DIG
Dome_Amp_Enable & Therm Stat L VOMCa-4 - 4 o0
Bec oo S Lach atc*f’%D /OMC4-5 :;gmgg =3 HA_Emerg_West BUF N ] 74AC54IMTR C152
Dec_Stop N_Latdh ﬁu> I/O/MC4-6 IOMO3 5 =32 LERGPIE VAR 1. oE1 vec -2
SB Clock WD_Err [Jach 68| [OMC4-7 {OMCag [0 RescBUEN R181 DeND (L2 O
8 | /OMCA-8 CdNmTino o 49 TOP_Dome_Cnti_Handpaddle_BUF | 0.1uF DGND
22933338 G3 /o/MC3-3 BET West Overcurrent N 10k SB_Clock_WD_Err_Latch 2 18
33333333 33 TOMTES 2 gy Dome2_Overcurrent N_| Dome_Amp_Enble & Therm Stat Lakch 3, N SB_Clock WD_Ewr_Latch
Yoy aYayayayaya) S555555s == /1oMC3-1 LAB Select | Tel Amp Enable_& Therm S@t Latch -1 A2 Y2 —5 Dome_Amp_Enable_& Therm_Stat_Latch
22222222 5556556555 55 0000YYYY 9 Lab_Select Latch 5; ﬁi zi 15 Tel Amp_Enable & Therm_Stat_Laftch
S=S====== == zzz Zz2 Sparel Lab_Select
7 T : \Ivgtg”\?ll_stnbute caps evenly among S$:§2 I[:ﬁ $> AS Y5 }‘3‘ Sparel eLatchatCh
+5Y_DIG RBISIERIS  SEE[REEBE SR g|g|g|gg§3v\ N| 'CCINT and VCCIOpins. -~ TOP_TCS_Enable go1 A6 Y6 —5
C37 . ; +5V_DIG | TOP Brake Enable Out 9> A7 Y7 —7— TOP_TCS_Enable
45V DIG e ‘ : > A8 Y8 ———— TOP_Brake_Enable_Out
! . . ! v 10 |
DGND ‘ ? ? * ! DGND Ehp)
DGND  U29 C36 | ‘
TS555IDT 0.1uF : C149 © |
148 ==C154 ==C150 —=—=C139 =—=C138 =—=C145, Note: O i i R376 Spare2_Latch
SR163 i | cvoLT  vee =8 : Tlu': TlUF e b - s el : Output buffers used mainly for off board output signals.
2475k L—=2G RST DGND 5 | ‘
= 4 L " 4 * L |
Z DISC ouT =3 _ local clock f‘; = 35 | 45V DIG é | DNI
——=1 THR Hcl2lsl2lel<le] Bl ! DGND !
¢—2-/ TRIG  GND —~ = o | ‘
$R162 169 = 1 o s = ‘ ? ? ? 1 1 1
74.75k beND 100k gu of3(3[o{gf@ 3| | ! [ DGND
_ of o[ afE| 5|8 5| O] | C146 C147 =—=C155
Note: Clock i EEEEEE 3 C151 =—=C140 =—=C142 —=—C137!
ck is about 10 Hz. 5191217 |= =8 B0 ! 0.1UF owrF | owrF | owrF | owF | 0wF | 0.1uF
|| 8|<|S|<| £l =
—l*csg DGND S R RS 8lE : y — :
10uF I I
25V 1 DGND ‘
|
v = = St ‘
oo o . DWG # REV | SIZE SHEET
M74HC14RMI3TR M74HCL CPLD &. W t hd C t
C14RML3TR alC 0 IrCUlts T3-2070 - B 6 of 16

1
‘ 2 3 T 4 ‘ 5
6




1 2 3 J’ 4 5 6
REVISION BLOCK
SEE SHEET 1
A
+5Y_WD = 1 R348
* CPLD_CIk |
s | ) A, .
369
TLP281-4
N . SwW3
WDGND DGND TL6120AF300QG
. o | 173 —Lc41 s +5V_DIG
r 1 C153 b3 3 4 R336 —
e OLF $RU75 us4 0 0.1uF SRIT1
125 % %10k MAX1232CSA+ DNI 10k U P 249
| ! e — 8 R366_. 0
| 1= wDBND 2 $g RST \é(%g > W D VDG D e M74HCI4RMI3TR  Green
ADNI‘ ‘ 3] =22 "6 _Ri7Z,_0 - TF
‘ ‘ 7~ ToL RST — Note: Blinks at ~10Hz.
| | . GND  RST —>— R363,, 0 |
I L
| SR3784RIT3 RS0 SR364 +5V DIG  +5V_DIG
30 130 DNI Ay A
[ _ .t C39
R355 )
WDGND 10k < 0.1uF B
WDGND rass L DGND
5 P 12 ~d 1) m>02 SB_Clock WD_Ermr N
4 100
6 11 s T~ u2eA
e M74HCI4RM13TR
usic v
WDGND LG DGND DGND
DGND L
L
[
+5V_WD “«
,9
R380 U31B R349 S
i N 3 < AN Watchdog_In_BUF | g(\ll
m 1 sl J Nl * 5
1 a
{ I €160 loigs w36 A D R182 TLpasL Sw4
| SIBTSRIAG OLF 20k MAX1232C5A+ 3\DNI ' 210k WDGND DGND TL6120AF300QG DS4 . S\ DIG
| P —
] 1 wobno ; ASIRST Yde, ? Bl WE%I\WDGND : : K
DNIIT— 3] D STB <6 R3O u28C P4 249 c
1 - = TOL  RST o
|
; ‘ M o | I M74HCIRMISTR  Green
| R3BYIR3B4 81 Lrars DGND Note: Blinks at ~10Hz.
" 170 DNI b
o ]
Llecile WDGND +5V_DIG
361 —
10k
R362
L 2 el T . 9>I>O>8—{ Watchdog_Timer Error N
8 *’ K. 9 —LC136 U28D
e M74HC14RM13TR
U31D
WDGND TLP28L-4 DGND
DGND
D
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.
= = DWG # REV | SIZE SHEET
Watchdog Circuits T3-2070 - | B | 7of16
1 2 3 T 4 5 6




2 3
REVISION BLOCK
SEE SHEET 1
i DIE R327 Tel Amp_En N
e Note: 4 amplifier enables with 15k pullup to +15V.
(total current = 4mA)
158
U43E il
10 11 R157 T 7 30% A
Tel_Amp_Enable_& Therm_Stat *~—o M DNI
% e
M74HC14RML3TR Cc#4 < 8
luF TLP281-4
DGND Referenced to AGND.
DGND
+5V_DIG +5V_DIG D11
0.5W
400W @ 1ms
26V
R142 . G
10k a
QL 2 *" K 15
[ Tel Brake Release & Amp Enable N MMBT3906 { Tel Amp_Rtn
U25A Note: tied to amp rtn through thermal switches.
R145 TLP281-4
249
o o o 24V
[ Red_Tel Brake Release_& Amp_Enable B
St S Ne
D28
D 4 0.5W
400W @ 1ms Note: Dri
ote: Drives another relay.
DEWD PS710EL-1A-A z (Drive current is ~700mA TP35
DGND 80V Black
u23 D10
R310
EREIgISioplN 249 1 — 6 0.5W Referencedto 24V Rin. o >
Note: Emerg_Stop_N is connected directly }\-\- S| 5 ¢ ggg/w (A3 ml '
to the push button switch via cables. |
Ne —2| o4 & { Brake Release Relay o
SEGND A =y
PST10EL-1A-A Note: Zeners and relays are redundant gt\,l
80V to prevent single point failure. am
(from Safety Board perspective) -
L DLE SRI51 Dome_Amp_En_N c
g Note: 4 amplifier enables with 15k pullup to +15V.
(total current = 4mA)
340
U43F 10k
12 13 R339 12 s 5 ﬁo%
Dome_Amp_Enable_& Therm_Stat *~—o AW ] DNI
I Y
M74HC14RML3TR Cc126 = 6
uF TLP281-4
DGND Referenced to AGND. ||
DGND
+5V_DIG +5V_DIG D12
0.5W
400W @ 1ms
26V
R146 3 14
10k p
[ D Amp_Enable N BIR Q2 4¥/K‘ = { Dome_Amp_Rin
ome_Amp_Enable e MMBT3906 i ome. mp .
U258 Note: tied to amp rtn through thermal switches.
R152 TLP281-4 5
249
DGND
DWG # REV | SIZE SHEET
Relays - Brake, Telescope Amp, Dome Amps T3.2070 B A
2 ‘ 3 T 4 6




’ ‘ ° i 4 5 6
+5V_DIG REVISION BLOCK
+5V_SE +5V_DIG ] +5V_SE +5V_DIG SEE SHEET 1
10116
klog 0159 - 0.1uF 101 134
- k 0k
& DGND
R125
il P 16 s L m>02 Horizon_Stop_BUF_N 3 14 R131 3 4 D
2 i/‘ s —chv S voh 4 17‘ (Ll @ L. U428 i "
— o M74HC14RML3TR [ Dec_Stop_South fuzls:; MTAHCIARMLSTR
TLP28L-4 v uiss
DGND DGND TLP281-4 oo
DGND oKD
+5V_SE +5V DIG w5V SE 45V DIG
k95 Ollfs %3 136
k 0k
5 12 RI26 5 6 R124
; 100 ) HA Stop West BUF N z P 10 A * 9 J Dec_Emerg_North BUF N
[ HA_Stop_West S = e ll\f?i%cymwsm [ Dec_Emerg_North £ ;/ K‘— 2 B —L031 ua2D
u13c luk g E M74HC14RML3TR
TLP281-4 U13D
DGND TLP281-4 oD
D DGND
+5V_SE +5V DIG w5V SE 15V DIG
B
18 112 08
K 0k
1 R303
3 4 : HA_Stop_East_BUF_N 3 2 14 AN r— 13 12 Dec_Emerg_South BUF_N
[_HA Stop_East 2 Gl mﬁCMRMlsTR [ Dec_Emerg_South & ;/ K‘— = 100 —Lcn4 Lz
ULon WF 9 F M74HC14RML3TR
TLP281-4 u1es
DGND TLP281-4 +5V_DIG o
DGND PEND - T @,
+'§9 DIG y <
+5V _DIG i
+5V_SE +5V SE -
C156 S
116 R176 SilD O.LF =N
; ek 11 0k BoH
K 3| peND =
= 12 RA72 3 4 R368 X
p s . HA_Emerg_West BUF_N 7 y 10 ! 1 N2 o
[ HA_Emerg_West & i ) uass 8 ;/ E 9 681K _L U45A
lee WF e (l:ulél ™~ M74HCL4RML3TR
TLP281-4 u18D il c
DGND Y TLP281-4 oohD ookD
DGND
+5V_SE +5V DIG 5V SE 45V DIG
k290 294 358
k ok Note: )
1 All switches on this page are normally closed to GND.
HA_Emerg_East BUF_N 3 14 R357 _ 9 8 When switch opens, this means the limit has been activated. | |
4 , - =
[ HA_Emerg_East 2 (&2 km%CMRMlsTR [ SPAREL & 1/ I,L = 100 —Lcm S
U3on WF r M74HC14RML3TR
TLP281-4 DGND 'LI'JEggm—zl
DGND
DGND
ROVASH +5V_SE +5V DIG
k291 297
K
5 12 R347
y 18‘-‘- Dec_Stop_North_ BUF_N 7 SPARE2 BUF
o P
6 ; E_ 11 7 |
[ Dec_Stop_North 8 1 9 U44E
Do |_SPARE2 ‘1:15’2 M74HCL4RML3TR
TLP281-4 - - o U39D 1 DWG # REV | SIZE SHEET
DGND Limit Switches TLP281-4 DGND T3-2070 - | B | 90f16
DGND




1 2 3 i ‘ ’ ‘ -
REVISION BLOCK
+5V_DIG
Parallel Port Inputs SEE SHEET 1
- . T —— — — — — ——— — — &y pe
Note: Parallel Port drive is 2.6mA @ 2.4V +5V_DIG *SY.DIG T
359 ‘ (which equates to approximately Vs=5V and Rs=1k) C106
Note: +5V = normal, OK 10k R113 ‘
open = emergency stop. 10k
R272 1 16 R360 5 6 0
- g4 of R34 s Rl L DGND
S 2 ;/‘ I 15 100 U44C Mtr_Cntr_Err_N w y 18‘.‘. Mtr_Cntr_Err_BUF_N A
fulgs M74HC14RML3TR ‘ Note: Currently Not Implemented__ 2 } z I: 15 C104 UL9A Note: Currently Not Implemented
U38A e M74HC14RML3TR ‘
SEGND  T-P2l-4 DGND LTJ39281-4
DGND PCGND DGND DGND ‘
+5V_DIG DGND
+5V_DIG ‘
323 ‘
Note: +5V = software 10k R287 ‘
open = NOT selected 10k —
R274 3 14 R326 3 4
[ TOP_Dome_Cnil_Software AMN——————— p AN +—e TOP_Dome_Cntl_Software_BUF R260 3 14 R109 3 4
% " }/‘ [ - 100 . TCS_Lockout_ N P s TCS_Lockout BUF_N
C124 ik ;/‘ I o
F M74HC14RML3TR 4 13 C105 u19B
u3sB F M74HC14RML3TR
seGND  T-P8L4 DGND ‘ ?35281_4
DGND PCGND DGND ‘
DGND
+5V_DIG ‘
+5V_DIG ‘
‘ B
Note: +5V = enabled R117 ‘
open = disabled 280 ‘ Note: +5V = Brakes released 10k
R = :
[ TOP_Tel_Enable_Switch —2 TOP_Tel_Enable_Switch_BUF DY = ERlEs SEve 5 12 RD3 5 5 ‘
2k . ; /a [ u43C ‘ [ Brake_Release_In 1‘|\(M— y. 18‘0‘ . Brake_Release_In_BUF
fulél M74HC14RML3TR 6 ; 4 K‘_ 11 —chs u19C ‘
u3sc F M74HC14RML3TR
SEGND  'LP2L-4 DGND ‘ $35281-4 i
DGND PCGND DGND x
‘ DGND “«
+5V_DIG ‘ o
+5V_DIG L=
| o8
_ R337 2
Note: +5V = override 10k ‘ R295 =
open = DO NOT override 10k ‘
- : R286 7 10 R338 13 12 : -
[ TOP_Lm_Override_Switch AMA——————— p AMA >—s TOP_Lm_Override_Switch_BUF R253 7 10 R250 9 8
% 8 ;/‘ I 9 100 U44F Watchdog_In J AN o Watchdog_In_BUF
C129 1k ¥/ 100
0F M74HC14RML3TR 8 E 9 C109 u19D
u38D F M74HC14RML3TR ‘ c
SEGND  '-PRL-4 DGND $3€281_4
DGND  +5V_DIG ‘ PCGND DGND
DGND ‘
wo LIS ‘ +5V_DIG
lClZB ‘
0.1k R298
Note: +5V = Hand Paddle controls dome 10K
open = NOT handpaddle & DGND
R — L | 2 ‘ R78 R300
‘ TOP_Dome_Cntl_Handpaddle N ; TOP_Dome_Cntl_Handpaddle BUF / 10 hyve o—o 11 P. ‘ [
2 Ua4A K 8 ;" K‘ 9 100 _L UL9E
o M74HC14RML3TR ‘ full(z)s M74HCIARMLITR ‘
SEGND  T-P2L4 DGND DGY\JD $Eg|:2)81-4
DGND PCGND DGND
DGND J
D
= - = h I I I DWG # REV | SIZE SHEET
Limit Switches & Parallel Port T3-2070 - | B | 100t 16
1 2 3 T 4 5 6




1 2 3 i 4 5 6
REVISION BLOCK
SEE SHEET 1
+15V 15V
_ _ 103
R64 Note: Negative going 0.1uF 3R106
10k trip point is -5.1V 210k
A
R72 -5_VREF
40 2K b Ay
+5V_DIG
2R304
TP30 $4.87k
P22 AGND White Isv o
White 6 - LuF 324
. - 10k QP44
R252 5 Whlte
[ Domel Current L U6B AGND R85 —
Note: Signal is 11.66 A/V i 63 GRS R289 8 g 2 T4 R e Y Domel_Overcurrent N
(85.8 mVI/A) cw 5 o 4 > y . ¥ 2 L | stk [ 408
LuF ADNI 9,3 c122 M74HC14RML3TR
+ u20C U228 1uF
v . o NikkeD) e TLP281-4
AGND  AGND Note: Positive going trip point is 5.1V. DGND
AGND DGND
p
+5_VREFG: U208 Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
R115
100k
>
L
o ,
<«
+15V +15V -
N~
50
=
R59 o4 500
Note: Negative going 0.1uF 32?0256
10k trip point is -5.1V
SR251 -5_VREF
$40 2k ) +15V
/2 +5V_DIG c
3 SR121
P32 $4.87k
P19 AGND White Isv €99
A . 0.1uF 312
. . 10k QP45
R76 10 Whlte
[ Dome2_ Current 1AO'ARA' oo u6C AGND R309
Note: Signal is 11.66 A/V l - G R83 6 2 2 12 A o 2 Dome2_Overcurrent N
(85.8 mVIA) co & o 3 > . . * 7L | 4 etk | a0
Lk ADNI 7],2 C115 M74HC14RM13TR —
+ u11B Unie uF
v - _ - LM339DR2G PR
AGND AGND Note: Positive going trip point is 5.1V. DGND
AGND DGND
p
+5_VREF u11c Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R27l D
100k
DWG # REV | SIZE SHEET
Dome Overcurrent T3-2070 - | B | 10716
1 2 3 T 4 5 6




1
REVISION BLOCK
SEE SHEET 1
+15V 415V
_ _ cRs
R51 Note: Negative going 0.1uF SR279
0Kk trip point is -5.1V 210k
A
oRVRED ' +15V +5V_DIG
+5V_DIG )
SR122
TP31 col $4.87k C118
P18 White -15V OALE 132 0.1uF
White -
10k TP46
IBD3 "
5 DGND \White
[ Dome3 Current b AGND R127 —
Note: Signal is 11.66 A/V R270 8 i ” 16 - 1) o 2 Dome3_Overcurrent N
(85.8 mV/A) 100k 1 ~, 14 2 ¥ 2 E 15 —chs T woa
94 U37C oo uF M74HC14RML3TR
N ) ) o LM339DR2G TLP2814 v
Note: Positive going trip point is 5.1V. DGND DGND
AGND DGND
p
+5_VREFG: u37B Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
RZ78
100k
>
L
o ,
<« |
,‘3
50
=
Bm
'_
C
D
DWG # REV | SIZE SHEET
Dome Overcurrent T3-2070 - | B | 120 16
5 6

3 i 4




1 2 3 L 4 5 6
REVISION BLOCK
SEE SHEET 1
+15V
R6 Note: Negative going ra7
10k trip point is -5.1V 210k
A
R199 -5_VREF
= +15V
ok » 15
usC
1.2tk LM339DR2G +5V_DIG
SR305
TP13 $4.87k
AGND White 1
13
= 10k QTP39
R7 12 C4 ol [ Iwnite
HA_Vel_Feedbagk l‘d‘k‘v * ulbD R137 ]
Note: 1.7mV/(arcsec/s) l *R208 OPASTTOA R 6 u 2 10 ! G 2 HA Overspeed_N
588 (arcsec/s)/V s 3 000 t = */‘ 6.81k _L 40D
s ) 1 8 E 9 sen
DNI 7). =3 F M74HC14RML3TR
v N ' S LM339DR2G ?Eggm_ A
AGND  AGND Note: Positive going trip point is 5.1V. DGND
AGND DGND
p
+5_VREFO usD Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
R2L7
100k
>
L
[
<«
+15V 415V o
N~
50
=
R C24 02
Note: Negative going 0.1uF 32?:3
10k trip point is -5.1V
R5 -5_VREF
0k | +15V
+5V_DIG c
SR105
AGND P14 24 87
Al -5V it 170
10k QTP47
R196 — [ Iwnite
Dec_Vel_Feedbaetk 1AO'ARA' * AGND —
Note: 1.7mV/(arcsec/s) l R4 6 1 2 £ AMA——9—8 > Dec_Overspeed N
588 (arcsec/s)/V 100K t = * i 6.81k _L
1 2 15 c4D u45C
7). UL6B e TuE M74HC14RM13TR
N ] o LM339DR2G SLERLA
Note: Positive going trip point is 5.1V. DGND
AGND DGND
AGND
p
+5_VREF U16D Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R D
100k
DWG # REV | SIZE SHEET
HA & Dec Overspeed T3-2070 - | B | Bof 16
4 5 6

; r




1 2 3 i 4 5 6
REVISION BLOCK
SEE SHEET 1
+15V 415V
) ) Cco7
R56 Note: Negative going 0.1uF 3R276
10k trip point is -5.1V 210k
A
R244 -5_VREF
15k b Ay
+5V_DIG
SR119
P27 $4.87k
P20 AGND White IV T oie
White 6 ’
- 7 IBE_|
East_Current - l‘d‘k‘v * 2 u7B AGND —
Note: Signal is 11.66 A/V i |r55 GRS R86 10 g 2 T4 o East_Overcurrent N
(85.8 mVI/A) cw & o 4 > i . ¥ 2 L |
LuF ADNI u ., oo o2 M74HC14RML3TR
U218 U
N ' S LM339DR2G LA
AGND  AGND Note: Positive going trip point is 5.1V. DGND
AGND DGND
p
+5_VREFG: U14B Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
RaS7
100k
>
L
o ,
<« |
+15V '9
50
=
69 Dg
R ) ) ¢
Note: Negative going 3;?0253
10k trip point is -5.1V
R257 -5_VREF
15Kk ) +15V
U15C c
1.2k LM339DR2G
3R296 +5V_DIG
P28 $4.87k
P21 AGND White
White 9
R61 10 £ —! [ Iwhite
[ West_Current 1AO'ARA' oo u7c
Note: Signal is 11.66 A/V l |66 G R97 10 2 2 West_Overcurrent_N
(85.8 mVIA) I T 3 > * 4
w10 4 i o c125
DNI 11 M74HC14RML3TR ]
+ U15D e 1uF
v N _ o LM339DR2G LB
AGND AGND Note: Positive going trip point is 5.1V. DGND
AGND DGND
p
+5_VREF u14c Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R103 D
100k
DWG # REV | SIZE SHEET
East & West Overcurrent T3-2070 - | B | 140t 16
1 2 3 T 4 5 6




1 2 3 L 4 5 6
REVISION BLOCK
SEE SHEET 1
+15V 15V
_ _ C9%
R60 Note: Negative going 0.1uF SR
10k trip point is -5.1V 210k
A
R254 -5_VREF
15k b Ay
+5V_DIG
SR120
TP25 $4.87k
P17 e White I5v (9
2 0.1uF 317
UL =2 " BN 10k QOTP40
R248 12 [ Iwhite
[ North_Current b L, u7D AGND R313 —
Note: Signal is 11.66 A/V i 67 GRS R96 8 L 2 i AV o North_Overcurrent N
(85.8 mVI/A) I e 4 > */ sak |
w10 3 i c < c119
ADNI 9 M74HC14RML3TR
+ u12c S uF
v - ' o LM339DR2G e
AGND  AGND Note: Positive going trip point is 5.1V. DGND
AGND DGND
p
+5_VREFG: uU12B Note: LM339 Comparators
1.21k LM339DR2G pulldown to -15V. .
R265
100k
>
L
o ,
<«
+15V +15V -
N~
50
=
R53 co8 500
Note: Negative going 0.1uF 32%3'?
10k trip point is -5.1V
R243 -5_VREF
15k ) +15V
C
SR299 +5V_DIG
P26 $4.87k
P15 AGND White I5v clol
White 0k
R247 10 ite
[ South_Current 1AO'ARA' oo AGND R164
Note: Signal is 11.66 A/V l 3'83 6 2 2 i ‘6‘6. o 3>I>O>4 &— South_Overcurrent_N>
(85.8 mVIA) cro T 3 > . ) */ | 5 ads
el 7,2 = M74HCI4RM13TR —
+ U158 Ui 1uF
- _ - LM339DR2G oA
AGND Note: Positive going trip point is 5.1V. DGND
AGND DGND
p
+5_VREF u12D Note: LM339 Comparators
1.2tk LM339DR2G pulldown to -15V.
R4 D
100k
DWG # REV | SIZE SHEET
North & South Overcurrent T3-2070 - | B | 150f 16
5 6

3 i 4




3 i 5 6
REVISION BLOCK
SEE SHEET 1
+5V_DIG
5 TLP281-4 1 o
=, -5_VREF U16C
A ;/ I 13 AGND
LM339DR2G
DGND
+5V_DIG
+15V
9 8
u10C o >@»
5 TLP281-4 " U45D
=1 DGND M74HC14RML3TR
L;" CAJ,
11 10
DGND o
U45E
+5Y_DIG DGND M74HC14RML3TR
17D j Ozlfs 13 | >N 12
A 10 UASE IV T ore
2 DGND M74HC14RML3TR '
s
0 8 9
i AGND
DGND
10
13
+5_VREFO 11, U11D
AGND
LM339DR2G
10
13
+5 VREFO 11 U20D
AGND
LM339DR2G
R85 0 10
1
+5_ VREFRZ5 a2 U37D
AGND LM339DR2G
/DN
R264° 0
S / d Multi Circul = - oo 1
pare / Unuse ultipart Circuits T3-2070 : 160f 16
3 T 4 5 6

REV

.

DWG #
T3-2070

¢




