External Interface Connector

J
2 oo Lo | Control Ready
4 3 |Control
' 120 | control va--14
6 5 |Control Set
I {160 | control ~1Inc
8 = | control u-D
' 1o | control LNA @
19 5 | control LNa 1
' 120 | Mon Ret
12 11 |Control Gnd
' 1dlo | Ext va Mon |
Ext Id Mon
N 1el30 | Ext Vg Mon
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—
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| Drain Bias LNAL

| Gate Bias LNAl
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| Drain Bias LNA2

| Gate Bias LNA2
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| Drain Bias LNA3

| Gate Bias LNA3
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16==0 | Drain Bias LNA4
260 51 50 | Gate Bias LNA4
28 51 270 | +12v Bus

29, | -12v Bus

| +5¢ Bus

177
External 10 w ESD Y ‘J;7Dirtg Digital Gnd

Note:

ESD protection for Jl
between each solder pad and Chassis Ground

includes a 0.008in spark gap

Remote Ack (0Out)

J2

1
J;e :JZ Chassis Ground

DAQ@ Ready In

Vd (Hi) - Id (Low> Select
Increment Bias (Hi -> Low>
LNA Select Bit ©

Bias Monitor Reference Out
Drain Voltage Bias Monitor Out
Gate Voltage Bias Monitor Out
LNAl Drain Bias Out

LNA2 Drain Bias Out

LNA2 Bias Return (Ground)
LNA3 Drain Bias Out

LNA4 Drain Bias Out

LNA4 Bias Return (Ground)
+7-12VY Power Return (Ground>

+5V Power

10
30
50
70
90
110
130
150
170
190
210
230
250
270

290

o2
04

o6

o8

010
o12
014
016
018
020
022
024
026
028
038

J1 Pinout looking

Remote Acknowledge Out

Enable Bias Set (Hi)

Step Up (Hi)> - Down (Low)>

LNA Select Bit 1

DAR Control Ground Return
Drain Current Bias Monitor Out
LNA1
LNA1
LNA2
LNA3
LNA3
LNA4
+12V
-12v

Return (Ground)
Bias Out
Bias Out

Bias
Gate
Gate
Return (Ground>
Bias Out
Bias Out

Bias
Gate
Gate
Power
Power

+35V Power Return

into connector
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3
1

Jie

Dirty +5v

10
2o

To C.B. J11

4

Dirty D

igital Gnd

Drain Bias LNAl

@]
14
2 © +Analog PS
d ]
15
3 O Vd Mon LNAL
O
166
4
O | .cs vai
5170 | 5.0v Ret
O | 1nc
185
6
O | u--D
19
’ O |2.5v Ret
o |
20n Id Mon LNA1
8
O | /cs 141
21() +5u
9
O
2
01@
23p A-Analog PS
11
O |
1240 Ug Mon LNA1
O
25
O Gate Bias LNAL
13
_—
LNA 1

Control Board Connectors

Yd Mon
2 A 35 —<__] vg Mon
1 o1—<___ ] CPU Ready 1 01+—<__ ]| Rem-sLocal 1 o— —<__] 14 Mon
20—+—<___]cpPu va--1d 201+<__ | vd--1d 20
30__<:| CPU /CS Set 3°_G /CS Set 30 +Analog PS -Analog PS
40—+—<__]cPu sInc 401+<__ ]/Inc In 40 vs
v
5 0—+—<___]cPu U--D s0+<___Ju--D 50
6 0—+—<___|CPU LNA Sel @ 60—+<__ |LNA Sel @ 60
70—+—<___]CPU LNA Sel 1 701<__ |LNA Sel 1 20
8 o—— 8 o—— go
To C.B. J1 To C.B. J2 90 | /Reset
100—
To C.5. 310 ¥
Daughter Board Connectors o
J7 oo NE] — 39 -
(T Drain Bias LNA2 (I Drain Bias LNA3 (1T Drain Bias LNA4
O O @
14 14 14
Og © +Analog PS Og © +Analog PS Og © +Analog PS
15 [r 15 [r 15 [r
5 © vd Mon LN@2 3 © vd Mon LNA3 3 © vd Mon LNA4
O O O
4160 4160 4160
(@] | /cs vaz [O | .cs vaz | O | ~cs va4
5170 | 5.0V Ref 5170 | 5.0V Ref 5170 | 5.0V Ret
O | 71nc O | #1nc O | 71nc
6180 6180 618O
O | u-/D O | u--D O | u-D
% | 2.5v Res % | 2.59 Res % | 2.5V Ref
4 ? ?
@, | O | @, |
20n Id Mon LNA2 20n Id Mon LNA3 200 Id Mon LNA4
8 8 8
(@ s | .cs 1a2 | O " | cs 163 O " | /cs 104
v v v
9210 9210 9210
O O @
2 2 2
10 10 10
O O O
23n A-Analog PS 23p A-Analog PS 23n A-Analog PS
11 11 11
O | O | O |
1240 Yg Mon LNA2 1240 Yg Mon LNA3 1240 Yg Mon LNA4
O O O
250, , 255 , 255 ,
13 Gate Bias LNA2 13 Gate Bias LNA3 13 Gate Bias LNA4
; = =
LNa 2 \V LNa 3 v LNA 4 \V
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FB14 ut FB18
T- +Regulator
+12V Bus D—[\%\D/{j—m 21n outht B> +5u
VVV +5v
PTC1 LT1963A
120 Ohm oo clz |c13 . 120 Ohm V14
13 =7 /Shdn R18 e1? _|c1s 2
16V 1g.1 [esu asv agils 4.70k @.1%x ——  ZND22 — , 1 Yoo 8
J 0.1 5.8V |47u 16V Ceramic /MR Reset — /Reset
Gnd R17 7
3 /Reset —__ |
v 1.50k 0. 1%
ADM707
4eF1 sPFOf-
v Gn;
uz FB17 \V4
+Regulator +7y
In outht > +Analog PS
' ' ' LT1963A 120 Ohm
Power Conditioning 1 e Rl cle c1s
Is 6.20k 0.1% ——  /7XD24 —
Adj 0.1 7.0V [47u 16V Ceramic
Gnd
. R15
Note 3 1.30k 0.1%
Power sequence must be: +5v, then +7v, then -7V +Zn3109 PS
to avoid damage to daughter board \V4
11 utt 2.5V Ref
2 6
M Vin Vout |
1N4148KX ADR421 - -
Trimp— _ %
FB15 us FB16 _—
T -Regulator -7y Gnd 2.1
ITH 1 AT
-12Y Bus | \ In Out > -Analog PS 4
120 ohm  1C2 LT1175 120 Ohnm
60RO30 D12 _|C34 | C14 5 v
ey — Shdn R14 _lco _cie
2.1 [68u a5y |2 S.10k 0.1% — D23 —| ute 5.9y Ref
Adj 0.1 7.0y [47u 16V Ceramic > 6 :
Gnd R13 Vin Vout |
% 4 4.30k 0.1% ADR293
_lc3a
Gnd “To.1
v 4
PTC3
FB13 60R040 \%
+5Y Bus | \ D> Dirty +5v
120 Ohm
c11
f— / Zi D2s
2.1 5.0V
1]
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. .
j;mmwgw Signal Decode and Routing
D1
1N4148KX cee 0.1 Increment Signal Delay Line
| R28
I 7Inc In L1 7Inc
u9 16 us 16 1 ol
y+ Y+ u ce?
MAX40852 MAX4052 220 NPQ
12 1 12 1
vd Mon LNAL[__ >———n@ B0 Id Mon LNAL [ Bo——<___|vg Mon LNA1
14 14
vd Mon LNA2[_ >———nt B> Id Mon LNa2[__ >——at B1F2——<___ | vg Mon LNA2 +50
15 2 15 2
vd Mon LNA3 a2 B2 Id Mon LNA3 a2 B2———<___ | Vg Mon LNA3 A c33 a.1
11 4 11 4
vd Mon LNA4 A3 B3 Id Mon LNA4 A3 B3———<___ | Vg Mon LNa4 +—]
13 3 13 3
Acom Bcom Acom Bcom ut3 16
1 VcC 15
aMux aMux va-s1d[___>——H a0 /N0 /CS 1d1
10 10 LNA Sel @ [ »——=E1a1 sy1 e /€S vdl
. Addre Inh . Addre Inh LNA Sel 1[ > 3 ap 5 e 13 JCs 1dp
Addri Gnd Addri Gnd . D /v3 12 /CS yde
_ _ s Set [ > —HE1 = 11
v v v \V4 5| cn 9 sva o +CS 1d3
v v A Y5 ~CS vd3
/Reset | E3 e |2 ] cs 144
?
ba cas e f—< /CS Va4
1N4148KX —_ GND
0.1 8
-Analog PS
LNA Sel 0| v <
LNA Sel 1 |
R33 R31
AN/ +Analog PS VWA +Analog PS
+Analog PS 18k 18k
D16 uie Dis u1le D14
FB12
R11  FB11 1IN Rie  FBlO Ext I M K1 N RIz Ext Vg Mon
3.3k Ext Vd Mon ? 3.3k x on 1 .
14 L A <] anee7] <] |poes73 AR~
120 Ohm P 20 Ohm 120 Ohm
Vd Mon R35 Id Mon R29 Vg Mon
10k 10k
| WA | VvV |
D17 . D19 I D15
1
ch3 19
15 NP@ 15 NPo
-Analog PS +Analog PS -Analog PS Notes: -Analog PS
+Analog PS A cel D20
a.1 (1> R9 - R12 are size 1206, 1-/8W
utey—| FB9 (2> D14 - D21 are 1N4148WX
“ LI~
Mon Ref
R34 :
ADB674 CSO Electronics Caltech
10k 120 Ohm
11 " 5\32’ 10k D21
| LNA Mother Board
nstog psY 2 v !
I -Analog PS F. Rice
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External Logic Signal Isolation

Notes:
(1> Rl - R8 and R20@ are size 1206, 1/8UW
(2> D3 - D10 are 1N4148WX
FB2 R2 +5u
5.6k | s f
Control Ready [ >— A% n
n4_¥ ol
120 Ohm '1—812%5 {— L | cPU Ready
MOCD223-M
Control Gnd| gg]l(
ReQ
5.6k
U 3 RI9
FB4 LN
Control Remote Ack <(Out) R4 Dé SET) %54 4.7k Rem-sLocal
L > [ ¥ocoaaa™
128 0hm
FB3 R3 +5u
5.6k f
Control 7Inc D—% - e P &
ns:§ ol
120 Ohm ‘1—81 {— L |cPU /1nc
: MOCD223-M
Control Gnd| igg:
FB1 R1 +5u
5.6k f
Control Yd-/Id [:::>———£§§£} - a3 P ©
n3:§ ol
120 Ohm ‘1—81 {— 2 | cPU vd--1d
: MOCD223-M
Control Gnd| iggi
+5v
e _Jces  _ces  _Icae
ot oot Joe1t Teut

FBé6 R6 +Sv
S.6k 1 8
Control U-/D[__ >— —V\W\ P
=5
Yd
120 Ohm T % CPU U--D
21
MOCD223-M
Control Gnd| |_ R25
33k
+5v
R23
FBS RS 22k
5 6k 6
Control Set [ »>— SZquﬂi - |cPu scs set
S
120 Ohm
_I_elz%g rﬂocnaaa =
Control Gnd|
FB?7 R7 +Sv
S.6k
1 8
Control LNA O >—-| |-
Cé D98¥”(27
120 Ohm T CPU LNA Sel ©
.01
MOCD223-M
Control Gnd| |_ R26
33k
FB8 RS +Sv
S.6k
Control LNA 1|:>—[£& % Sz/v' %6
S
120 Ohm T CPU LNA Sel 1
21
MOCD223-M
Control Gnd| |_ ggz
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General Notes

Resistors

Unless otherwise specified, resistors are thin-film metal 0805 1-/10W

Unless otherwise specified, actual value used may be a standard 1% value within +/-5% of value shown

Capacitors

Unless otherwise specified, capacitors 2.2uF and below are X7R/X5R mulilayer ceramic 16V C(or higher>

Unless otherwise specified, capacitors 4.7uF and above are low-ESR tantalum 16V (or higher)

Circuit Board

The circuit board for this design is labeled "LNA Mother Board vl1.8" with date 8/22-/07

The following components are mounted on the back side of the board:
Di1,D2 5 FB1-FB12 ; J1,36-J° ; PTC1-PTC3 ; R1-R12 ; U1-U3
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