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{168 -
RCVR INTERLOCK Lo |27 | 27a UC INTERLOCK 16C UC_AGC #2 VOLTAGE 27A UC_RF_OUTPUT O 1 BNC
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(NOT USED)
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CR1 IN5767 R9 110 01 QUADRATURE R216
27 | : 4 W W OUTPUT e 1 . R217 .
' R1 i c132 2 L3 0133 10 1N5767—L%i 2.7K L:; ) . 1 THRESH((:)VIYD ) 81131 10 | 4.7 3
L2 100 180pF 3 1 130pF pasd g CR3 c11 NZI N pl X % R218 LA = A N '
pa C10 IN5767 01 C13 1 3 SCPQ-50 ' 2 CR24 L44 470 470 3 L43
o1 || ) | — S e 2 > (<2 11 SUM PORT PORT 1 [-2 4 W ) YN BV o8V a
e = cna L 01 L uL 01 3 ‘ 1 ’i GND GND % R219  C136 | q1ns711 a1
o T 12V +12V pAULT % 6 ERA-5 <~  wis > PORT 2 50 TERM o 2 —\WW— —¢ 12V VREF
DETECTO GND GND 0 11
Y ! 2Rc;1+? ¢ L2 51 E 01 CR25 L45
u L18 . ‘ 147
MAV-L1 ! < +12v a7 3 > B 132 < 4 4.7 I C137
C45 MM Q]_ =8 J33 INSTIL | ol c1ao TLO74? g 01 CR26
L17 R221 T .01 _L C49 _L C50 R48 100 1 ——1 +12v C140
MM A . CR14 2 $4.7pF 47pF 100 l 47K 1oV s J42-J —le>—‘ ’—<el— ) T6 . W\i\, T R223 c|1|41 IN5711 -
47 N C : —\\WWV 1
J42-8C
c46 L Tw R121 R45 4 B | e fass 1 WL o] SNe z o cr 2 R225 pezd 0 o1 CR27
—_ 22 R47 TP1 BS170 o P 180 470 .
01 2K 2.2K e BIN c83 qv L N 61 @ ! 1/16W 68 L Cl4z .
T4 T
_hi . ATTEN. — W PHASE PHASE 47 T4-1 %7 116W IN5711 iC143
R44 . c
2ine 3 Em cT 2 R123 N | c144 7 026 T c145
: o S 2 i | L b W R R v | W]
Ry R55 § Cogi 1M 11 c84 b ul7 01 2 NC Eg g% CT -2 180 R227 .01
< - 1K l .—|1 MAV-11 R208 <76 = 1% 1/16W 68
- T4-1
112V C53 1oy CR16 W R54 > 130 Haow
L i 1 \J 0 +12V
+ c47 C48 | H C52 12V 2K @ u18
10 uF CR13 —10uF Ro1 LW Lu L46 L47
35V i c R59 CR17 LM318N 35V NWN— DS1 @ 47uH N TV ERAS
s B—"\WVW—ry 1 —— 1 5<e] RsO r% X INPUT S 146 | L ciar sz W
M 100 l l C54 R56 100 m R NO FAULT 3:' +6.8V C172 12V i& I I 12V 01 . %3—/\9 —_—C148
C55 C94 R58 RS 1 = Z ' 01 g
] > R127 7 47K (FT PNL) i 01 uF
12v A
A 47 100K 1.2K 100K 47—{ R68 = THRESHOLD T pom 01 VREF
|, U9B MAA N (FT PNL) L 5K ' |, U19A R230
- R232 -12V b oK 12y - cw . \ TLO74 L48 L49 22 §
PR 7 MWW ¢ > o ’ ‘ — N 1/16W R234
6 // 560 ——P+12V = C149 2 4.7 47 C150
4 R60  1/16W R62 E i g 01 C173 R235 ' R236 01 VW
v 10K oo B Q5 s JA2-A iﬁ 470 410 R237 2T Rosg )
+12V R128 C | Q6 J42-7C .01 22 § IN 200
C56 . 3 1 BS170 +12V 1/16W PHASE o = CW
Y aov Ol saK RS2 AMP.
B R69 12V ADJ.
1 R63 510 R137 2.7K CR28 A
-12v 12V 1N5711 C152 R239 J36 37 y#)
u19C A oD ' 20 : 3
A7k R67 £10 C153 4 — ADP-2-1W
11 TLO74 11 TLO74 -12v 10K DS3 VIDEO R240 01 C « 1 2>H><(<2 3|
N A RED ' 01 L50 1/16W 3> PORT1  PORT2 %
N S LOSS —AN—— —1 - ‘ < 2 5
q | > 11 U9D C57 CR29 ATUH AV NV N.C. N.C.
» CR18 CR20 R70
. 12 N + 0 C15 R241 R242 W13 1
A al e 14 4 4 ANV ’ ! IN5711 i 5 o T S PORT GND
v R243 - T 1N914 1N914 10K ) 47 10uF J34 > R244 1/16W 1/16W
+12V +12V 3K 6 on i 5 3V QUADRATURE C154 120
1/16W ' 4 1 T8 1 @
Y 1oV Y Q |—< R245 T C156 ~ C157 T9 R246 C158
W2 2 4 ° o 3 AN . . I I 1 3 )\ I I 4 DN 3 AN . | | R247
oy CUTBACK [ ey &ne 53 %8 cT 2 180 o L ueo &N & o cr 2 180 o1 22
R284 ENABLE/DISABLE 6| o © | 116W R249 b MAV-11 01 g 7a ZE B
66 < 1/16W 1/16W
FULL 5K | 1 0 < ] <~ 68 T <+ R248
POWER 1K ] tec  CRIO R71 = CUTBACK LEVEL 1/16W ] 68
SET > 9 8 4 5K cw ) 1/16W
(FTPNL) cw 1N914 1
! §R130 12V R132
1K 12V R72
<+——\\\W
R285 R281 +12v A 1.5K
1.5K
10K TP5 oY ;’5?5 4 R73 NOTES: j7 C160 R250 ci161 u22 R251
——\VWW——3— L, 2 1) ALL DIODES ARE 1N5711 UNLESS OTHERWISE NOTED. i 01 T10 180 o1 g }ZERA_E-, cl62 22
1/10W | =L 1.5K VR 2) ALL NPN TRANSITORS ARE 2N3904 UNLESS OTHERWISE NOTED. i N R N R 3 AMN——] e 1 AAAA |
1% , 3) ALL OP AMPS ARE TLO74 UNLESS OTHERWISE NOTED. L1 w2t : -8 orl2 16w . ' 1dew
R252 +12V INAT33A 4) ALL CAPACITORS ARE IN uF UNLESS OTHERWISE NOTED. 4 MAV-11 >R254 6| & ZE B R256 ' R253
5K R282 A +1!v ~ 5) ALL INDUCTORS ARE IN uH UNLESS OTHERWISE NOTED. 130 <& T < R255 27
FULL 10K 2 » J42-K 6) ALL RESISTORS ARE 1/8W UNLESS OTHERWISE NOTED. 1W ) 68 110 QUAD
POWER /r §<_L.% 9 \\ . J42-30C 1 1/16W 1W AMP.
SET CWwW
1/10W , R293 ADJ. cw
| 1 A47uH
1% " ?Eg% i § 220 L41 +12V C164 ++12V L52 2 20258
R257 | | . A7uH +12V
A § 10K PG AT T R261 < 0 C165 ?
12V 1/10W o 12V * s T /\/\/\/\/ —T_ P 16.8V l I I s
o +12V 159 L.30 +C80 c1eo %7 i
A < T | U24A J42-E « ja 10 uF g VRS
014 R267 g U248 R279 " TL074 Jaz-16C | v vk 8¥lx w | s 0 Fl o Yo w - (2 A REV | ECO | DATE | APV
J42-F « & Bs170 R266 100K a7 10K 1, > A 131 i I Al ) I ) R - S T el = GSogvuls|< Xcera
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16w 1 1 v C163 +12V 1/10W 10 uF IN5711 2 El8 [f]29 [BcouNioSPoX [g] SeeS TS 13019
.- ™
J 4 12V 1% A ECY | 2 Rl2 53 |5 2=28582=z0" [8]g38g32mwy B M ( 77)
~ INST1L N 98 9|28 |39 m%gggﬁogg S| 8acy=3Ikc B8] - DN kE | 2724003 |DWG. NO. REV
~ 1 o 8|0 Bl30vBlSnnelenod, BlES8TTwws 23| 1301983 | FO
2R B g2 S 2255888208 Soesgorraz N CHK | LRT| 3/6/03
T g Q| 0O ol ==--=--
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LAST USED REF.
c181
R293
'1iv W15
h DS5
U10B L56
ﬁ:‘i P X CR34
R204 ' RO2 JQ4125
* ° 8
W?fé\/V 220 JA2-E” 026
R203 R205 TP6
u12 C69 — 470 470 +l2v +1!V J42-H > VR3
ERA-5 .01 A T5 C70 R91 K4
6 TO-1 || AAAA T10
1 | | R168 +12V
R269 01 2.2K 22
. _T_ I I . 1 3 M ANV ' ' —\NNN— R270 SW1
L26 R116
L25 Cl70 cC67 l \/?D 110 | ces8 y N 1.5K
P gZOOpF 01 c181 A7 w m—_—— 470 CR23 1/10W 130
Cs R89 g 100pF R100 1% W C74
V4
100 v ~ R189 1.01 Vintz0s @) J42¢C J42B J42A
L2274 R97 RO8 1K Fauc 28 - oA
B A, | O/P LEVEL = ' '
1 ces 10 R99 971 L29 $—3C > $—3B > 28>
100pF 200 A J3g 39 A 47 ;'7 AC = VA 4204 4 4B - Y NEN
I R104 R107 R272 c73 1 1 N C75 ~ C85 JA2-A >— ¢ 5C > 5B~ 4 BA =
5.6 . . N N Il . ‘ ‘
foloooF oW > g7 W AN AN AN || 2> (<2 1 B u?is | — B 3 | 6C > ALC AUTO/MAN. SW —OB > —bA >
g p 10 10 56 01 3 3 01 EFl{JAlf45 01 Ja5 J42-] >>—| 7C = MODULATION PRES. i 7B - | 7.
R102 R105 2R7273 1/16W % % MAV-11 f F SAMPLE 8C = INPUT FAULT 488 |-,
27 27 W14 N A4 F\;J%(())g (FT PNL) J42-B > 9C > SELECTED IF SOURCE ¢—9B > A >
+12V 10C =~ MUTE COMMAND 4108 > ¢—10A >
A R275 132 O SMA 11C = ALC VOLTAGE } 1B .
L27 L28 L53 AN AR —— $12C =~ INTERLOCK 4128 > 4128 =
2.7 2.7 2.7 110 A7 R110 +13C =~ BOARD TYPE ¢138 > ¢13A >
L cs6 W 47 J42-C > 14C = |F SIGNAL SELECT 4148 > 4 14A =
.01 ¢15C ~ ¢—10B ~ 1A >
» €71 x CT2 cirl 5 16C =~ +12VDC C4 168 ~ +12VDC C4 16A = +12VDC C4
7T~ 2-8pF 7T~ 2-8pF 7T~ 2-8pF J42-E — — —
p p p v ._]lC% n_]lBe n_Jlée
J42-H > 18C > -12VDC_C1 188 > -12VDC_C1 18A > -12VDC_C1
‘,_'LQ_Ce 0_1_9.89 0_1%9
-12V 0—2-0-(:% 0—2-0-89 0—20-39
J42-D > 21C > MODULATED IF INPUT 218 > 218
U25A p .._ZZC% 15_2289 .._22A9
: CR32 CR33 CR34
3 b 4 24C ) )
IN5767 ~| IN5767 IN5767 JA2-F > IF POWER CONTROL 248> 240>
2 0—25-(:9 0—25-89 0—25A9
c17s VvV N 4 26C =~ 4 26R L 26A -
-01 ll_zb "_2189 n_mé
R288 R289 +12V $—28C > 4 28R =~ VIA4' 1 28A = VIA
oy 22K 22K U1l R[é%“ s A 3-29C > 3298 = [ 29A > VIA
R79 AN25 JA2-K > 30C DLC VOLTAGE 308 = VIA4'_]_|7.,_3QA9
-12v -12V R88 —ANMAN—E- 1 - Lo 3B > A >
A A 470 L19 CR22 1M GRE‘EN* ' $32C > 28 = MOD. IF OUTPUT  ¢-32A =
" R290 R291 |, U25C B »——AWWW\—TTN 4 5 2 R139 913289 913289 913289
10 TLO74 47 1NO14 MUTE
5 N . AW K] (FT PNL) LK A4 A4 %
—T" u25B _ _ (FTPNL)  +12v SW1 . ‘ '
Cc177 Cc178 MANUAL
h
TLO74 o1 g g o1 R77 GAIN R87 SWW246CD7 J42-G >
47K 5K (FT PNL) AUTO 1oV
-2
+12V 1/16W 1 .7 t_g{ R93
"y cw 2 5 TP4 o MA—
+ 3 6
e o ALC 100
A7 R86 - B MANUAL 220
) O ):
| MW <~
3 CW CW cw B 51 N
_L% T . =1 1 § 2 RE2
R103 106 R274 ANNN—1 1
L FTRND 100K |, 100K 22M 12
Y (FT PNL) N (FTPNL) +12v - 12V
| | 1/2W  GREEN
R84 ALC FAULT
FREQ RESP . A - (FT PNL)
A 2.7K +12V
A AW
C179 47K
|| 1/16W
1 ) U26
MC78LOSACD
) GND Vout R80
N DO T A 4
a Cco61 10K CR21
GND N.C. R 47 R81 1NO1L4
1 GND vin i 15K
V4
g R292
T ANN— +12V
C180
$.47 10
5>L( Axcera REV | ECO | DATE | APV
—— THIS PRINT IS THE
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5 4 3 2 1
DS1 +5V LAST USED REF
PLL 1 FAULT RED R1 A
- , DS7
4|;:_X VYV R25
562 J8
GREEN 1/10W C32
DS7 DS2 1% L16
+iV o4 RED PLL 2 FAULT RED R2 swi
fatad | U6
bululd
T2
J1 /\/\N\/ H_IH: =% 562
1> NC 562 GREEN 1/10W
1/10w GREEN J2 A A +12Vv
—2> GND A 1%
+12V 32 cnp 1% NC <1
c1 RETURN <=2
ooL t L1 1—49 +12V oLl L RALLT =3 AGC OVERRIDE R23
. (N i 5 +12V 4 DS3 562
560 nH . oND PLL 2 FAULT RED R4 1/10W
I INPUT FLT 5 H‘_|—’\/WV7 5 1%
AGC xx
8 = AGCIN ALCFLT <@ . 562
— C2 AGC CTRL NC </ GREEN 1/10W —2—% ? 5K AGC OVERRIDE VOLTAGE
.001 \A = o AGC OVERRIDE <8 1% cw Rd
v 112 No RETURN <9 | 1
122 Ne AGC OVERRIDE VOLTAGE <-10 1l c3 Vv 2o
135 NC KEY <-t1 I 01 100 +12V
3 NC <12 |
13
=6 AGC VOLTAGE IN o1 oW
+12V 5K c =2 3 1%
NOT USED NOT USED T 5 AGC SET w 1 +5V* R20 v 5 % ¢ R7
SMA SMA Ol AN DS6 1 bk cw oK
J4 J3 RS H v 562 RED 1
001 +12V 1/10W e e%e 7 v MANUAL GAIN ADJ.
Q 110 cé 1% o~ 5 SwWi
O 1w ~o A Y Y f ot e ?\0 . SWW246CD7 112V
165 R10 001 v MM MAN A
Lo 1/10W 110 562 4 5f v
_ 0 )
~—cs g 560 nH 1% 1w i{leW v 001
.001 L3 ’ 1 16 | L5
— A f 1 16
%%1 2 DS 5710 nH DS 7 S60 nH €10 42 15D mﬂ cii Ti U4 SMA
L6 L7 L8 C12 C13 : 1 C14 C15 L9 L10 L11 | 313 1414 S600H || AL oo ) 5
2888 MM, "M ] 1 3 ] 3 . ¥— |3 ] 13 J— 2888 M MM 1p 9 001 al, 1al13 o1 & o] ADC-20-4
10 nH 10 nH 10 nH L1 w2 L1 us 10 nH 10 nH 10 nH ' 5 12 ' L~ 1 1 6 RF
.001 .001 R11 R12 .001 .001 C16 5 12 Cl7 e out
4 ERA-4 4 ERA-4 L~ 4 61 17 H1 e |1 u
v v ! 10 1 ADTL1-12 o 4 3
T2 7 10 L16 .001
L12 L13 R13 R25 L14 L15 ADTLL.12 8 9
3.6 nH 3.6 nH 562 3.6 nH 3.6 nH i ' 2 J‘5
1/20W 1/10W <— 4 560nH
L c1s8 L c19 1% 1o L c22 L c23 U1 .
T 3.3pF T 3.3pF — 3.3pF T 3.3pF HELA-10 +12v | -20dB
C24 SMA
1% .001 R16 J6
v v v .
L c25 L c26 +5V L c27 L c28 § ‘1‘?18W
T 33pF T 3.3pF ' T 33pF T 3.3pF 1% 4@ gXI\TAE)Eg
v v v v il v v v v v -20dB
R17 ——c29
150 R18 .001
1/20W 39.2
1% 1/10W v
1%
us
SMA
HMJ7 37
LIGND  GNDFZ2 FIRST
2k RF 21 () CONVERSION
R19 3iGND  GND /P
1710w 4/GND GND 2
1% 2IGND  GNDHE
6/6ND GND L +12V
+5V ZIGND GND & SMA A
A 8/GND GND[2 J8
2/GND  GND 4 Lo T
105y pc Lo O P C30
— %%11 Vin GND 7
v ' v v 2{N.C. GND 2
BN, GEB 2 { MC78LO5ACD
+5V vouf®
f 1
v
C25, C26, C27, C28 WERE
3.9pF. CR
C32
1 DO [20112669| 8/24/07 | LRT
CHANGED U2 & U3 FROM
ERA-5SM (1044765) TO
ERA-4SM (15906249SMT).  JKF
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R1
' AM—
18.2 R
R3 1/10W 301 +12V +12V
301 1% 1/10W A P P P A
]1{J/1OW 1% c1 C5
0
| | s
n o o |1
001 A L2 l;/‘ 3 [;/‘ ca 001
QO WL A ' R4 —.3-3.5pF T .3-3.5pFT.3-3.5pF ' R5
2 Z Z 1 a an |
LO O o ORF § 18.2 § 18.2
R6 Ul 5 1/10W 1/10W
1% 1%
20 SYM-25DLHWi
v
1/10W =7 =8
U2 1% 82 82
HPQ-11 u3 W W VA
50 TERM PORT 1 PORT 2 PORT 1~ RFOUT
GND GND “N.U. N.U. B R9 C6 I\ C7 R10 C8 I\ C9 L1 L2
LOY SUM PORFORT 2 GNDSUM PORT T MWV 1 | 1 34 — | l VW I 1 . 35 — | %m O -
on on
R15 v ADP-2-20 i?i%w R11 .001 Eras 001 i?i%w a1y 001 Eras 001
499 v ,080113 ey 301 50114 o 301
10W 0 1/10W 0 1/10W
% 1/10W o | ] | ] | ] L/10W % —— Clo —Cci
1% v v v 1% 2.4pF 3.3pF 1 c12
v R16 T 2.4pF
§ 20
— 16 ié /10W q o o \ 4 \ 4 \ 4
R17 R18 C13 120pF ° o L Ao
Z Z
AW AW || 21086 o GRFH
10 10 24pF UG 5
1/10W 1/10W
19 19 L4 SYM-25DLHWi
v
000 g NN
L cu4 100 nH L ci15
§ 7R519 T 39pF T 39pF
Liow L3 R20
v v L MM . AN —1
150 nH 182 .
R22 1/10W 301
301 1% 1/10W
1/iow 1%
1%
R25
4.75K
1/10W oV
+
0,
R23 1% A
4.75K %
1/10W R24
1% 49 2.21K
< 11 10w <
0 ™
50 100 pF 1% 2.
|| 23K
v >
100 pF *
3 3
2 % T R26 2 3 /r R27
LONULL < CW 50K LONULL < CW 50K
1 1
VR2 +12V
* A
1N4733A
R28 E
2.21K R29 R30
1/10W 2.21K 2.21K
C48 A +12V 1% 1/10W 1/10W
01 | v 1% 1%
12V
DS1
T1 c17 R31 8 +2v PFAULT W 220
4 D 3 . N . 3 A ~
5 o |2 R32 VWS ST > <IPFLT
- |NCE 5CT [, 475 .001 CR1 221K T ua . $ 7 |
%/ww IN5711 1({10W 4 LM258D a
T4-1 6 1% v N 7 | e% L b
R33 4 tJI\7/|2580 Q@ b ADD C63 & C64. U14 WAS
— AMA—— 1049275, C30-C33 WAS .47, C45
R34 521K 1oV v v WAS .001, R49 WAS 121.  JKF
2.21K % 1/10W R35 CO [20111534 | 10/4/04 | DB
0,
v 12(\)//\/ % 47 5K ADDED C51 - C62, L7, L8, R73 &
0 1/10W\ e R74.U12 WAS 1303726.  JKF
v 1% A BO |20111483[ 8/12/04 | DB
R37 150K g Axcera REV | ECO | DATE | APV
140 — THIS PRINT | S THE
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=| IT SHALL NOT BE COPI ED
1% NOTE: S| W THOUT PERM SSI ON CONVERSION BD., LX
1) ALL RESISTORS ARE 1/8W UNLESS OTHERWISE NOTED. | MATERI AL (1303838)
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4 3 2 1
+12V LAST USED REF
L8
i ul4
20 +VCO1 Co64
1/10W A %4
1% us c18 o
5TSHDN BYP|# | Da2
61GND GND PR 001 A VR2
L GNDSENSE [2 1/10W CR1
8N ouTH w 1% o
LT1763CS8 R40
v 243
+
—~ C19 — C20 1/10W
47 001 1% +12V
20V 1 ?
v +l c23
c21 c22 +12v !
47 I 001 e A B 001 it
20v RA42 c24 ¥ SVA § 182
AW || L |0|01 REMOTE LO j 1/10W
20 1 ' R43 1%
/10w Cc26 18.2 (O R45
1% [ 1/10W 49.9 R44
|| 19 1/10W 82
001 e
' v 1w
r R46
R73 - -
< o 82 301 20milx300mil
N 1w ]1.(/)/10W
O (]
s > R47 c27 c28 C29 L7 L8
I A S L T
C64 . .
998-1001MHz i?fow 001 % Eras 001 o001 { Eras 001
1 c3ol c31L c32 L 33 u9 ! ' R4S
T 0L T .01 T .01 T NOTUSED 1% § soL 1 5 1 s
1/10W T 24pF T 3.3pF 1
u 7 p p L cs3
v v J5 LO SAMPLE Q 24pF
R49 R50
24.3K P (O ’ A SVA Rs1 v v v
1/10W C36 18.2 1/10W
1% || ()% RS2 110w R53 1%
301 ! 301
001 LOIN viow 1% 1/10W 5V
SMA 1% 1% +12V v
R54 T A
? ALY t
uiz C54 20 R55
FLo vp HE o c37 11OW + 20
2 15 o001 1% “= 39 - ca0 R56 1/10W
|CPo  Vvec2 001 o1 et 357 LT1763CS8 1%
GND Fo/LD : 1/10W 1 8
c4a1 4 13 0V 1% ouT IN
GND LE R57 v v 2 7 1 1 Gnd Gnd 2
' 5{fIN  DATA M2 1K 3 SENSEGND - 38
| 6 11 110w R58 GND GND 001 3 Gnd 10MHz 4
fIN CLOCK St
R60 001 W 1% 243 5 5 Gnd Gnd 6
ZHvec1r — ceP@ BYP SHDN
10K a cc L 1/10W v U13 VvV Vv 7AFC1 NC 8
1/10W OSCin GND 1% 9 Pll #1 Lock Detect (Low=Good) -12V 10
1% [MX2326 42 11 Input Fault (Low=Good) Serial Clock 12
[ 13 PLL #1 Program Enable Serial Data Out 14
R61 .001 15 NC NC 16
/\/\/\/\/ 17 NC NC 18
—— C43 20 19 +12V NC 20
001 caa  li0W
¥ 1%
R62
. RE3 J7 100
001
/\/\/\/\/ 1 2 1/10W
2.21K 3 4 1%
+ 0
_ 12V, iy 1/10W i 2 G -12v
NOT USED 1 q 9 0n Y
OPA  V+ 301 !
g “IIPA OPB ﬁ C63 10w e - PELT 1; 12 560 nH
+1IPA-IPB I 001 1% I 100 pF &, 100 pF ! 1 C57 cae
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FRONT CONNECTOR

SYSTEM_-12V_C2

SYSTEM_+12V_C3 <

SYSTEM_+12V_C4 >

SYSTEM_+12V_C5 ¥

POWER PROTECTION BOARD

REAR CONNECTOR

SYSTEM_-12V_C1 »

SYSTEM_+12V_C6 ¥

C30 A +5.0vdc
¢ |
A
u20
11 a4 vee 16
21 A6 A2 1B
Ain 1 »—31, AL H4
Y Ao 18
2 A5 A3 HZ—< AUX_AIN_1
61E so H1—K Ain_5
L Vee s1H0—« Ain_6
8- GND s2 F—K Ain_7
CD74HC4051M
v
§E Axcera REV | ECO | DATE | APV
| Propery o axcera, |1 TEESCH, CONTROL
2| wroor rervsaron | BOARD, EXCITER,
| VATERI AL PIONEER SERIES (1302021)
o DWN| ReH| 3/28/03 |PVWG NO REV
| |FI'NIESH CHK|LRT| 9/3/03 1302023 CO
gl - REL |LRT| 9/3003 |[p [SCALE. - . [SHEET 4 OF 5
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SYSTEM_+12V_C3

POWER SUPPLY DC OK

< LED_CTRL_1 RED

A
R173 R174 R175 R176 R177 R178
10K 1.5K 1.5K 2.2K 2.2K 10K
1/10W 1/10W
1% 1%
Q23 Q24
C C
b B B
3 3
Q27 E 2N3904 2N3904 E 028
! ) ) L
e £,
22N7002LT1 b 2N7002LT1
v DS11 v
RED
vl FRONT PANEL
AN
GREEN
SYSTEM_+12V_C3 T
R187 R188 R189 R190 R191 R192
10K 1.5K 1.5K 2.2K 2.2K 10K
1/10W 1/10W
1% 1%
Q31 Q32
C C
[ B B ]
3 3
Q35 E 2N3904 2N3904 E 036
— b b L
_1Jt} ‘Ei".| 1
22N7002LT1 b 2N7002LT1
v DS13
RED
22 FRONT PANEL
AN

Circuit Descriptions:

< LED_CTRL_1_GREEN

< LED_CTRL_2 RED

OPERATE INDICATOR

PAGE 1:

analog switch U5.

< LED_CTRL_2_GREEN

SYSTEM_+12V_C3

U3 and U4 are used to selectively enable various input and output ICs found on page 2 and 3 of the schematic.

port driver is also in the second serial data I/O system. The serial ports are wired such that serial data input can come through one of the three serial port channels. Data output is sent out through each of the three serial port channels.

PAGE 2:

Digital output latches are used to control system devices. Remote output circuits are implemented using open drain FETs with greater than 60 Volt drain to source voltage ratings.

high is applied to the digital input buffer.

input multiplexer IC.

PAGE 3:

Several ICs are used as input buffers to allow the microcontroller to monitor various digital input values. Most digital inputs use a 10 Kohm pull-up resistor.

PAGE 4:

Lower digital values for the wiper setting increases the gain of the op-amp. If N= 0, gain = 6.0. If N = 255, gain = 3.00. If Vin = 1.0 at spare_Ain_1 and N = 128, U21A out = 4.0V with gain = 4.

They definately will open when the current is 4.86 amps at 50C, 6 amps at 20C, or 6.6 amps at 0OC. Trace widths of these circuits are 0.140" (designed for maximum current).

PAGE 5:

Each of the four LED circuits drive a dual element common cathode LED. To make a good amber color, the current applied to the green element is slightly greater than the red element.

board circuits.

R202
A A C49
Q47
R179 R180 R181 R182 R183 R184 DS14
10K 15K 1.5K 2.2K 2.2K 10K Place 1 inch square cooper UZ%Z
1/10W 1/10W under LM317 for 37 C/W heat sink. ‘\J/GRQ,
1% 1% SYSTEM +12V C3 U25 +7V +5.0Vdc TP17
— A va17MDT A V20 A vas
Q25 Q26 N , +7.125Vdc 2-61100-4735 SW2
C C ' Vin Vout * CR11
' B B 3 R185 &P op H——rt w2
<C
029 [ £ 2N3904 2N3904 £ 030 s 1K + [é Fabk Sense [ 2 J:“ c3s L c3s vl
a 2 2 ~ 1/10W —— C37 Vtap Shtdn 3 _ L2
J4_} {*| . - A 10 uF 1 S1
=" B < LED_CTRL_3_RED 5,875V 1% 10 uF S Error GND 35V
L, 2N7002LT1 , 2N7002LT1 [ 35V
v DS12 v R186 :
RED C38| C39 | 4.75K v
27 FRONT PANEL 11— 1 — 1/10W
L FAULT INDICATOR 1%
GREEN v v v
< LED_CTRL_3_GREEN
SYSTEM_+12V_C3
T Place 1 inch square cooper Place 1 inch square cooper
T T under LM317 for 37 C/W heat sink. under LM317 for 37 C/W heat sink.
R193 R194 R195 R196 R197 R198 SYSTEM_+12V_C3 +5V  SYSTEM_+12V_C3 +5Vserial
10K % 1.5K 1.5K 2.2K 2.2K % 10K . EI\Z/I;NMDT A R lLJI\Z/Izl?MDT A
1/10W 1/10W 2] , +5Vdc ] , +5Vdc
1% 1% 9 Vin Vout * I Vin Vout
2 R199 2 R200
= 1K = 1K
. 933 Q45 7 1/10W 7 § 1/10W
. B B . 1% 1%
s E 2N3904 2N3904 3 | 375V + 375V +
Q37 Q38 — C40 — C41
e E ’ ’ £ R201 10 uF R202 10 uF
— =L 1 < LED CTRL 4 RED C42 C43 3.01K 35V C44 C45 3.01K 35V
L, 2N7002LT1 , 2N7002LT1 - T 11—+ 11— 1/10W 11— 1 1/10W
v DS14 1% 1%
RED vV v v \ A / v
FRONT PANEL
ey seare
GREEN
< LED_CTRL_4_GREEN
Ul is an Atmel Atmegal28 microcontroller. This part is in-circuit programmed using the serial programming port. When the microcontroller is held in reset by either the programming port or the external watchdog IC, a transistor inverts the reset signal while serial programming lines are connected to U1 through
U2 is a watchdog IC used to hold the microcontroller in reset if the supply voltage is less than 4.21 Vdc; (1.25 Vdc < Pin 4 (IN) < Pin 2 (Vcc)). The watchdog momentarily resets the microcontroller if Pin 6 (!ST) is not clocked every second. A manual reset switch is provided but should not be needed.
Diodes DS1 through DS8 are used for display of auto test results. A test board is used to execute self test routines. When the test board is installed, Auto_Test 1 is held low and Auto_Test 2 is allowed to float at 5 Vdc. This is the signal to start the auto test routines.
U1 has two serial ports available. In this application, one port is used to communicate with transmitter system components where U1 is the master of a RS-485 serial bus. The other serial port is used to provide serial data I/O where U1 is not the master of the data port. A dual RS-232 port driver IC and a RS-485
Switch SW1 is used to select either transmitter operation or exciter driver operation. When the switches of SW1 are on, transmitter operation is selected and the power monitoring lines of the transmitter's power amplifier are routed to the system power monitoring lines.
Remote digital inputs are diode protected with a 1 Kohm pull-up resistor to 5Vdc. If the remote input voltage is greater than about 2 volts or floating, a FET is turned on and a logic low is applied to the digital input buffer. If the remote input voltage is less than the turn on threshold of the FET (about 2 VVdc), a logic
Four of the circuits on page two are auxiliary 1/0 connections wired for future use. They are wired similar to the remote digital inputs but include a FET for digital output operation. To operate these signals as an input, the associated output FET must be turned off. These circuits are also connected to an analog
The buffer IC used for data transfer to the display is wired for read and write control.
Each analog input is expected to be between 0 and 5 Vdc. If a signal exceeds 5.1 Vdc, a 0.225 Watt zenor diode clamps the signals voltage. Most signals are calibrated at their source however two dual serial potentiometer ICs are used to calibrate four signals. For these four circuits, the input value is divided in
half before it is applied to an op-amp. The serial potentiometer is used to adjust the input signal between 80 and 120% of the input signal. Serial data to the second serial potentiometer is transferred through the first IC. The wiper position of the digital potentiometer circuit is used to set the gain of the op-amp.
Two 20 position connectors are used to provide power to the backplane. J62 and J63 get power from the power supply after a nominal 3 amp resettable fuse. The Raychem polyswitch resettable fuses may open on a current as low as 2.43 amps at 50C, 3 amps at 25 C or 3.3 amps at OC.
§E Axcera REV | ECO | DATE | APV
| PRoperty o axcera, |11 TLESCH, CONTROL
=| I'T SHALL NOT BE COPI ED
2| wrhour rerv ssion | BOARD, EXCITER,
Several voltage regulators are used to power the board. Seven volts is typically applied to board LEDs and to the input of a precision 5.0 volt regulator. The 5.0 volt regulator is used for analog circuits and the microcontroller analog reference voltage. Another two 5 volt regulator circuits are used for most other ~ [|MATERI AL PIONEER SERIES (1302021
o DWN| ReH| 3/28/03 |PVWG NO REV
|_|FINISH ok|rT| 90z | 1302023 CO
gl - REL |LRT| 9/3003 |[p [SCALE. - . [SHEET 5 OF 5
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5 4 3 1
A
L i F1
AC Connections 10A-250V
AC Line #1 Input <1
Earth Input <2
=arh bt == 55556-4 150VAC or  275VAC
AC Line #2 Input > F2 2 MOV MOV
AC Line #1 to Power Supply & Fan <4 10A-250V
AC Line #2 to Power Supply & Fan <« 5 %
150VAC or 275VAC
MOV MOV
55556-4 150VAC or 275VAC
33 MOV MOV
V¥V  55556-4
J5
-12 Vdc
—i
PS1 PS2
3AMP § 3AMP
RESETABLE RESETABLE
N N
55556-4 2 AMP -12Vdc circuit for System
2 AMP -12Vdc circuit for Remote
J6
+12 Vdc
—
PS3 PS4 PS5 PS6
3AMP 3AMP 3AMP § 3AMP
RESETABLE RESETABLE RESETABLE RESETABLE
(Q\ (Q\ N N
55556-4
J62 J63
1 2 1 2
3 4 3 4
I dc circuit f [ Il d I > > > >
GROUND 2 AMP +12Vdc circuit for System Controller, Amp Controller, and Spare Slot yi Q yi ]
9 10 9 10
11 12 11 12
2 AMP +12Vdc circuit for Modulator and IF Processor 13 14 13 14
15 16 15 16
2 AMP +12Vdc circuit for Upconverter 17 18 17 18
’_]‘99 ézo_‘ 0—]—99 ézo—o
55556-4 1302836 1302836
2 AMP+12Vdc circuit for Remote
R1 R2 R3 R4 R5 R6
2.2K 22K 22K 22K 2.2K 2.2K
t; DS1 % DS2 W GREEN W GREEN W GREEN W GREEN
GREEN GREEN 3 DS3 Y DS4 3 DS5 3 DS6
v
Circuit Design Notes:
1. Track widths of 0.140 inch minimum top and bottom of board shall be used to connections to J1, J2, J3, J4.
2. Track widths of 0.140 inch minimum top of board shall be used to connections to J5 and J6.
3. Track widths of 0.065 inch minimum shall be used to connections to J62 and J63. MATERIAL NUMBERS:
4. Track widths of 0.020 inch minimum shall be used to connections between LEDs and resistors. 1302837 PIONEER, POWER PROTECTION
5. Board BOM needs the following items added to those exported from Orcad: 1302838 PCB, PIONEER, PWR PROTECT
Part Number Qty Description 1302839 SCH, PIONEER, PWR PROTECT
102071 4 Fuse Clip, PC BD Mnt., 15 Amp 1302840 STENCIL FOR 1302838
5{( Axcera REV | ECO | DATE | APV
— THIS PRINT IS THE
w| PROPERTY OF AXCERA, TITLE SCH, PlONEER,
E| I T SHALL NOT BE COPI ED
S| W THOUT PERM SSI ON PWR PROTECT
| MATERI AL (1302837)
Ql = - -
3 DWN| ReH| 52003 |DAG NO REV
|_[FINI'SH CHK | REH| 5/29/03 1302839 AO
>l
& REL |REH| 5/29/03 |D |SCALE. - - [SHEET 1 OF 1
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J7

|1

1

y

10

K

LCD

PVA1

+12V

+5v

14

16

18

vV V3

key 2

22

v

24

26

&

o

-

h A

d

10

11

A A A A

12

13

14

A/

i

VYVVVYVYVYVVVY

e
ol

<l_

8.2 OHM

R4

12 OHM

RS

+5v

21
PUrE—

3
3

5.
= ATy
<

&

12 OHM

0 OHM

47 uH

DELETED C1, C2, L1, L2,
U1, J3, & W1. MOVED
w2 FROM J6-1,-2 TO J6
-2-3. JKF
3 [se03 | /20, |1
AT J2 w2 wAs 1. (tmy)
2 (8424 | 9/29/96 |JCM
SWITCHED PINS 1 & 2 OF
w2 (TMY)
1 | 8368 |827/96 |RAS
ITS CORPORATION REV| ECN | DATE |APV
THIS PRINT IS THE
| PROPERTY OF ITS CORP TITLE  SCHEMATIC
"WITHOUT PERMISSION SWITCH BOARD
§ MATERIAL (1527-1406)
- R — oWN| Diw | e/ams  |DWG. NO. REV
D |FivisH CHK | RAS | 6/14/96 1527-3406 3
& oo REL | RAS |6/14/96 | B |SCALE -~ |SHEET 1 OF 1
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R206

>

+5Vdigital AN
T 1K +5Vdigital
— 4 NOTE:
c1 . . . bst 1) ALL RESISTORS ARE 1/8W UNLESS OTHERWISE NOTED.
I Serial Address R1 R2 R3 R4 v - ’IW 2) ALL CAPACITORS ARE IN uF UNLESS OTHERWISE NOTED.
. " 1K 1K 1K 1K LT1(§;7§ENEI;\I < Amp Current FLT 3) ALL INDUCTORS ARE IN uH UNLESS OTHERWISE NOTED.
DIR VCC - RS
PCO 2 Al OE 19 Processor Operation 1K A +5Vdigital %<Temperature FLT
PC1 3 UL 18 —<<Power Supply High FLT
PC2 4 Az Bl 17 - Vi 0O r" —<<Power Supply Low FLT
A3 B2
—<K Reflected Power FLT
PC3 5| s ET V2 Oy c?
PC4 8 15 : ~ o wl x| ® o «f o < Fault Alert
A5 B4 —<
oCs ; iy 2N7002LT1 |_:I_ V3 O—e of S| 9| O Y| O Y| O
A6 B5 +32V +12V
PC6 8|, 86 12 A A
PC7 9 A8 B7 12 +5Vdigital R7 R8 R9 L1
101 G gg |11 ' A o 100 = 100 = 100 R EEEEEEEEY: ’ ’ A
[
»—Hj nILeSTUGTTETa06 ®Q|L Ji R10
LIy c4 ATUH
MC74VHC245DT R Rz R R 1 us TR 4 f i 21 R15 Yl 10K .
K K K K ' 88330 REL M 36864 | [ BPE - 1%
(See note on sheet 3) 16 | e A4 F——< Power Supply at MUX 49 1 pa2 e oo PD7 |32 MHZ Sov |+ S C6
Amp Current 3 at MUX 151 A2 A6 F2—K Aural Power 20 pa1 PD6 31 127 C7 10 1800pF
¢ ¢ ¢ 14 3 51 30 : | . 35v
Amp Current 2 at MUX 2 Al A PAO PD5 |
Amp Current 1 at MUX >, 13 A0 A7 F4——K Visual / Avg Power 32 1 vee pD4 |22 335I3l\:/ v R16
Temperature at MUX 2, 1214 3 A5 F2——K Reflected Pwr 231 GND pD3 28 13K
11450 E 8 24 (ADC7) PF7 U4 PD2 2L 116w Q2
10451 Vee 55 (ADC6) PF6 1302044 pD1 26 MOSFET
9 56 25 +5Vdigital N b
S2 GND (ADC5) PF5 PDO R18 R1G
57 24 R17 120 1K b
co7ancaosiv VW s (ADC4) PF4 XTAL1 s - cs _[7 w2 |y
(ADC3) PF3 XTAL2 +5Vdigital 1] VVVY VVVY 1800pF <3 y |
+12V 59 (ADC2) PF2 GND 22 :{ |_<. 1K J10 J11 %é/loow o 5 L1 = +12 Vdc Supply
60 (apC1) PF1 vee 21 U2 viow Ll > Z  Z>Key
61 | (ADCO) PFO RESET 20 L C10 1% _29;] _29;] . 3 = +12 Vdcto Amp
w1 w2 i
R20 \Z e 62 | \REF Tosc1 1 1 8 3= 3= 4 Device Pres.ent
3.01K wvanalo 631 AGND Tosc2 H8 2 L 2> System Serial -
? 64 avce PB7 L 2 6 6 System Serial +
4 5 7 Ground
12V /4.01
L2 Z O o N m<S WL ON~NO dN® Y 0O 8 Ground
R21 R22 R23 o S o o - - o - - o R207
R24 15906260SMT 100 1K 100 v 1K 2-61100-4472 v - 1 cu2 -12v 9 -12 Vdc to Amp
1K 1/10W R EREER EEREEEKE 1/16W —_— [ 1800pF L3 . 10 = -12 Vdc Supply
1% 1800pF '
c13
ATUH
M M V6 +5Vdigital v M 10 L c14 C15 Off Board Wired Connections
35V T 01 1800pF
+12V V8 A
i C17 v J8
c16 r{ |1_< 1 Device ID1
.01 3
EZY(EK I |2287K 2 Device ID2
1/10W DS2 R29 R28 ' 3 = Device ID3
(1.6v = 12Y0K) 1% +5vdigital GREEN 220 +Svdigital 10K Us 4 = Device ID4
(2.72V = -12V missing) 9 AN 1%
(-.7V = +12V missing) N /\/W\/ & = Key
LT1076-ND 2, f1wps  PeRsT [ R30 6 = Device ID5
- ¥ _T V. 2 2.87K
& CR PROGRAMMING ENABLED 2 . RS ce . 100 7 =, Device ID6
1N914 TT?K -3 ST GND 0 8 Device ID7
. < 4 CR2 = NI N 9 Device ID8
v 2 5 K 1095823 10 PS Ctrl
s <o 1
= ' 1N914 s1 aE aE e e c22
x i 3 1 _—c18| _—c9| “—co| - ca
+5Vdigital CR3 R32 o) .
R33 c23 A h, APV 4.75K T <8 4 1800pF 1800pF 1800pF 1800pF Isoom: +5Vdigital
. | | 1/10W 2 9 —@ @ v v v v
[ C24 1% T
100K v 1 v o o<-104 A z R34
1/16W ) o 1 e 1 ce I cor L c2s '
20 1 -12v v MANUALMICRO V¥ _ _ _ _
O/PEN.  VCC RESET 1800pF 1800pF 1800pF 1800pF 10K
PCO 3 1/10W
oC1 Do QO v v v v 1%
41 p1 Q12 <Amp 1 Disable CTRL
PC2 Lip2 Q2 F———K AURAL CIRCUIT DISABLE 3
PC3 81 p3 03 2 - Q3
PC4 13| 4 Qa H2 1 |t}
PC5 14 15 2N7002LT1
D5 Q5 +5Vanalog b
PC6 17 16
D6 Q6 c29 v
PC7 181 o, o7 |18
;lm GND  L.EN. [ R35 8 1 i
. 3
WV , + 1 10 PWM_A - DC
453-HC373XX +7V +7V +V v 100K - U7A
A A A A 1/16W C30 LMC6035 2> PWMA
1 8 =~ PWM_B
q < q < ; KEY
203 R36 R37 R38 R39 6 ~ PB7
220 220 220 220 5~ PF2
+svdigial WW +5Vanalog 4o sPIN U21 PIN 8 WAS CONNECTED
1K A
FIRMWARE 3= SPLOUT TO PIN 9. ADDED R215 & R216
f CONEIGURATION R40 R41 R42 R43 R44 R45 R46 R47 o SPI CLK AT U21-C. U25 PIN 1 WAS
| e ’ ’ ’ 510 510 510 510 510 510 510 510 ——2> SPL. CONNECTED TO PIN 2. ADDED
. us i o - o - S 2 —> SPLSS R217 & R218 AT U25-A.  CR
I oK o oK o oVl ~T U DO [20113027] 8/19/08 | LRT
1R vee 20 1/10W 1/10W 1/10W 1/10W A , 5 , , 5 5 5 , LMC6035
PCO 2 o oF Lo 19% 19% 1% 19% SHT. 3, C85 WAS 3pF, R115
PC1 1 16 i Y 3 ' Y 3 WAS 2.2K CR
- 3 A2 1 & . e_o 1 t} ‘Ei‘. 1 14 {3 1] 1 |t} ]E_". L |6 {ﬂ 1 MATERIAL NUMBERS: | | |
4 17 5 15 1308260 AMP CTRL BD., HB VHF CO (20112676 8/23/07 | LRT
A3 B2 oo Q4 Q5 Q6 Q7 Q8 Q9 Q10 011 c B VHE
PC3 5 16 3 14 2 2 2 2 7 7 D 1308261 SCH, AMP CTRL BD., H
A4 B3 e o 1308262 PCB, AMP CTRL BD., HB VHF SHT. 2, R214 WAS 100 OHMS.
PC4 61 a5 B4 -2 ire o2 - DS6 1308263 STENCIL TOP SHT. 3, U23 WAS 1084607.
pCS 7 14 5| @ @2 o | | o | [ o |° @ 1308264 STENCIL BOTTOM DELETED R124,R125.  CR
oC6 A6 B5 R . R 1 o, Py s, P bS] Py, Py, 0 1303698 FIRMWARE, AMP CTRL BD., HB VHF
8 13 m m m m m m m BO
oo A7 B6 . , 0/90 " mRRNO mRRo mRNo m RO MOD OK LED NOTE: 20112385| 3/1/07 LRT
1 A8 B7 e Z Z Z = g Axcera REV | ECO | DATE | APV
10 11 . 8 9 . . o .
GND B8 ./8. ¢ ® ¢ LED is red and blinking if a fault is present L I THIS PRINT IS THE TI TLE SCH AMP
R52 R53 R54 R55 y  ENABLED y DcoK y TEW y MODOK | PROPERTY OF AXCERA, . .
. | IT SHALL NOT BE COPI ED
MC74VHC245DT 10K 10K 10K 10K 1 blink means Amp Current fault 8 W THOUT PERM SSI ON CO NTROL’ H B’ VH F
110w 110w viow 110w 2 blinks means Temperature fault —VATERI AL (1308260)
1% 1% 1% 1% 3 blinks means +32V supply over voltage
; - - 4 blinks means +32V supply under voltage § DWN| JKkE | 10/27/06|DWG._NO. REV
5 blinks means Reflected Power fault FI Nl SH CHK IbWB| 10/31/06 1308261 DO
6 blinks means +12V or -12V fault S|  _____
Q REL |DWB| 10/31/06 |[D |SCALE. - - |SHEET 1 OF 3
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+5Vanalog .
\ . ~1KHz i CRa
C32 C33 1N914
R57 R58 R59 T +
1% g .1 4.7K 4.7K 10K 10 CR5
0 1/16W 1/16W 1% 35V w
1.10 Vdc N, Cr; b s 1N914
2 3 NN
d u\;Jclggss ["gh = eh C t(>6.2A) IN914 2 ) > __ Ciﬂr
ow = Hi urrent ( > 6. - - .
R61 @ 9 1 U9A R60
1.58K R62 c35 , LMC6035 510
4.7K —
1/16W T C36
' . I ' N
+
v 10 5 +\
35V ¢+—< Amp Current 1 at MUX ¢+—< Amp Current 2 at MUX ¢—< Amp Current 3 at MUX
+5Vanalog Ull - u9B
LM317MDT LMC6035
A +20.75 Vdc
+3- Vin Vout * * * * * * * ¢ !
R63 R64 R65
R66 3 R88 R89 R0 R70 R71 R72 R73 R74 R75 C38 C39 C40
1.21K < 1K 10K 1 10K 1 10K 1
o 10K 10K 10K 10K 10K 10K 10K 10K . : . : . :
1% S ] 110w 0 0 0 0 0 0 0 0 1% 1% 1%
% 1% 1% 1% 1% 1% 1% 1% 1%
2.743Vdc N CR7
+ 3 g g
o] > K—" ca1 195V R76
LT U1l0B iqh =
High = OK INO14 1 10K
LMC6035 Low = High Current (> 15 A) a1 R77
A 110w DS7 +5Vdigital
R78 1% % GREEN § 39K
147K ™ LT1076-ND 1/16W
1% v R81 § R79 R80
5 62K v 1K 1K
3 1/16W 1/16W
v R82 1/16W 012
+5Vanalog 10K N
A 1% NOT USED I_l_“
32 VAo /11 power Supply at MUX b 3
8 +5Vanalog L
CR8 >
Y A 13 { |_l_<
+ ~_ 1 ' ' C42 Q — ]
- UI2A - ' o—| NOT USED
, LMCB035  Low = High Current (> 15 A) 6.8K 1 v ¢ Fault Alert
8
High = OK
o 5 3N Low = Supply > 35.4 Vdc CR9
+5Vdigital N7 . . K Amp 2 +32 V Supply
6 +5 = OK +32V Amp 3 +32 V Supply
f R85 > ul1zB CR10 R84 1N914 Amp 1 +32 V Supply 0= FAULT TB16
1/16W -~ o . -~ o .
10K R86 30%@ l i 30 AMP 30%@
1/10W CRI11 R87 CR12 oK _T_ +— Power Supply High FLT C46
1% 100K c45 c43 Ca4 R68 R69
1N914 1N914 1/16W C49 12pF 0.01 ca7 c48 0.01
1/16W 1 1 C50 A 12pF %% C51 1 120F %% Cc52
+5Vanalog I I I I ' I I p I I
Amp Current FLT > o
231vdc B
High = OK L High = OK R67 001 001 001
Low = High Current C53 317 Low = Supply < 25.4 Vdc 0.01 ul4 u15 U16
1 2| ? ' 1 8 1 8 1 8
R96 LMC6035 2 7 2 7 2 7
4 1IN914 100K 1% Vs- Vs+ § 43.2K Vs- Vs+ § 43.2K Vs- Vs+ § 43.9K
if5 10K 116w 3DNC* Vbias 2 3DNC* Vbias 2 S DNC*r Vbias P
11w —T_ +—X< Power Supply Low FLT Vee vout 2 Vee vout 2 Vee vout 2
1% 54 LT1787H LT1787H LT1787H
1
CR14 v I v v v
Reflected Power Shutdown > K —— C110 - Cl11
T .001 T .001
IN914  45vdigital X
R214 |¢} Q14 v v
AN G 1Y SUB75N05-06
R97 301
VR1
& CRI5 100K 110w ¢ >
1N914 116W o 1%
¢ K Reflected Power FLT ;}QB Fl)l\ié\l/733A
Amp 1 Disable CTRL 1 2N7002LT1 '
___c58 (PG 1) ) Amp 1 Pallet Supply Amp 2 Pallet Supply Amp 3 Pallet Supply
v’ - O— O—
TB18 TB19 TB20
\ 30 AMP 30 AMP co1 oo 30 AMP
+5Vanalog v __ C63 1 ce4
—<< Temperature at MUX C59 - C60 1 I I 12pF 1 12pF
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Upper center of page one is U4 which is the controller. This in-circuit Atmel microcontroller is operated at 3.6864 MHz. Programming of this device is performed through J2. U4 selects the desired analog channel of U3 through the settings of PAO - PA2. PA3 of U4 is a processor operating LED that can be flashed to show continued operation. A
PF1 is used to monitor the +12 Vdc supply to the board. PF4 is the selected channel of analog switch U3. PF3 and other select microcontroller pins are connected to a via for future access. . High = OK
U2 is our standard serial to RS-485 driver IC. U5 is a watchdog IC used to hold the microcontroller in reset if the supply voltage is less than 4.21 Vdc; (1.25 Vdc < Pin 4 (IN) < Pin 2 (Vcc)). U5 momentarily resets the microcontroller if Pin 6 (!ST) is not clocked every second. A manual reset switch is provided but should not be needed. [ 7 Low = FAULT (Reflected P Shutd
etlecte ower utaown
Upper left corner U1 is used to determine where the amplifier control board is located. The eight inputs come from amp connector J8 and are used to set the SCADA address of the controller. Pull-up resistors set a default condition of logic high. /4 UZ‘ZBS (PG2)
LM258D
U6 below U1 is used to control two of the four board's status LEDs and three other circuits that are not allowed to change state during a microcontroller reset. A FET is turned on to shut current away from the LED to turn it off. U8 below U6 is used to enable different features within software. Actual use is TBD. R158 v
1K
1/16W
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In the lower right corner are voltage regulator circuits. U17 should allow for 0.14 amps of power using its 92 C/W rating if Ta = 60C max and Tj = 125C max. 0.26 amps can be obtained from U17 if the mounting pad is 0.5 sqr. inches. The controller will not need this much current.
U18 and U19 are low drop-out voltage regulators with a tolerance greater than or equal to 1%. 100 mA is available from each device but again the controller will not need this much current.
In the upper left section are circuits with U9 and U11. U11 is used to generate a regulated voltage that is about 5 Volts less than the +32 Volt supply. When the +32 Volt supply is enabled, the circuitry around U9A is used to provide gate voltage to Q14 that is 5 volts greater than the source pin of this FET. The gate of Q14 can be turned off by any one of a few
different circuits. These circuits are wired through Q12 and Q13. At this time these transistors are not installed but they may be installed to increase the shut-down time on a detected fault. Without Q12 and Q13 installed, Q14 is only turned off by the microcontroller through Q16.
U10A is used to detect high current in amplifier #1. At 1.10 Vdc, the current to amplifier #1 should be about 6.20 Amps. U10B and U12A are used to detect a high current condition in amplifier stages #2 or #3. With a 2.74 Vdc reference, high current shut down should be about 15 Amps.
U12B is used to detect high power supply voltage. U13A is used to indicate that the power supply voltage is less than 26 volts.
U25B on page 3 is used to detect high reflected power. U13B determines if the power supply temperature gets too hot.
Current Monitoring Sections - A 0.01 ohm 1% 5 Watt thru-hole resistor is used for monitoring the current through several sections of the amplifier. The voltage developed across this resistor is amplified for current monitoring by U14, U15, or U16. The Linear Technology LT1787HVCS8 precision high side current sense amplifier accepts a maximum voltage of 60 Vdc.
The 43.2 Kohm resistor from Pin 5 to ground sets the gain of the amplifier to about 17.28. This value is not set with much accuracy since the manufacture internal matches the resistors of this part but their actual resistance value is not closely defined. A trimming resistor is suggested to give a temperature stability of -200ppm/C but instead the microcontroller will determine the exact gain of the >
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RF power detector circuits. Q16 is used by the microcontroller to disable the aural circuit of a digital transmitter or in external amplifiers where the amplifier is not to monitor visual power. E W THOUT PERM SSI ON CONTROL’ H B’ VH F
VATERI AL (1308260)
The Visual or Forward power circuit is calibrated and presented on the input of U24B pin 5. If this module has the highest detected forward power in a multi-amplifier system, it will have the highest forward power signal. This signal level into U24B pin 5 will be used to set the AGC output voltage of J9-2. If another amplifier has a higher forward power, the level into U24B pin 6 will be higher than pin5 g  ----- DG NO REV
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and this amplifiers output signal will not be used to set the voltage level of J9-2. w 1308261
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