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NOTES:

1) ALL AMPLIFIERS ARE ERICSSON LDMOS

PALLETS UNLESS OTHERWISE NOTED.

2) ALL POWER LEVELS ARE PEAK SYNC + 10% AURAL
AND APPROXIMATED
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THIS PRINT IS THE
PROPERTY OF AXCERA,
IT SHALL NOT BE COPIED
WITHOUT PERMISSION.
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5 3 2 1
Ul LAST USED
1084607
; ;2 Nl
1 2 <:> C8
SVA
4 :>x<: 3 gi;
U4
Cc1 Cc2
.8-10pF .8-10pF
R1
100
w2
ow 1084607
N7,
o Q)
SVA
2 X<,
R2 C4 C3
B <:> 100 .8-10pF .8-10pF
VA 10W U
1084607
1 2
R3 > O A
100 4 3
10W
C5
- C6
.8-10pF 8-10pF
w4
1084607
J5
o ©
SVA
2 X<,
C8 C7
.8-10pF -8-10pF J1-J5 CHANGED FROM
EXTERNAL CONN. TO SMA. JKF

BO [20111101| 11/5/03 | TB
E>% Axcera REV | ECO | DATE | APV
L B S5, [TTLE SCH, 4 WAY
Z| WTHOUT PERM SSION SPLITTER, UHF
[ TER AL 1303234)
8 - DWN| JkF | 9116/03 [DNG NO REV
| |FINISH CHK| TB | 9/23/03 1303237 BO
E """ REL | TB | 9/23/03 |B |SCALE- - - [SHEET 1 OF 1

1




J

J2
1 @ OSP

Balun V R2
50
500W
J3
Balun V SRS
500W
J5
1 @ 7/16 DIN
§ Axcera REV | ECO | DATE | APV
| PROPERTY O AxCERA TITLE  SCH., 2 WAY
S| W THOUT PERV SSTON COMBINER BD.
| MATERI AL (1303578)
g - DWN | JKF | 11/7/03 |[PDWG NO REV
| |FI'NISH CHK | TB | 11/24/03 1303580 AO
g REL | TB | 11/24/03|B |SCALE- - - [SHEET 1 OF 1
3 2 | 1




5 4 1
J116 J126 J136 J146
EXTERNAL AMPLIFIER MODULE #1 EXTERNAL AMPLIFIER MODULE #2 EXTERNAL AMPLIFIER MODULE #3 EXTERNAL AMPLIFIER MODULE #4
— 1 SlotID#0 L= slotiD#0 k= slotID#0 k= slotID#0
2= SlotID #1 2 SlotiD#1 2= SlotID #1 2= SlotID #1
3= SlotID#2 3= SlotID#2 — 3> SlotID#2 3= SlotID #2
4~ SlotID #3 4~ SlotID #3 4~ SlotID #3 45 SlotID #3
S =~ SlotID #4 S =~ SlotID #4 S = SlotID #4 S = SlotID #4
6 = SlotID#5 6 = SlotID#5 6 - SlotID #5 6 - SlotID #5
7~ SlotID #6 7/ = SlotID #6 7 = SlotID #6 7 =~ SlotID #6
8 ~ Slot ID #7 8 =~ Slot ID #7 8 = Slot ID #7 8 = Slot ID #7
9 -~ SYSTEM SERIAL + 9 -~ SYSTEM SERIAL + 9 - SYSTEM SERIAL + 9 -~ SYSTEM SERIAL +
10 -~ SYSTEM SERIAL - 10 -~ SYSTEM SERIAL - 10 . SYSTEM SERIAL - 10 - SYSTEM SERIAL -
{ 11- GROUND { 11- GROUND 11 - GROUND 11 - GROUND
12 = KEY 12 - 12 IV
13 13 = KEY 13> 13>
14 > 14 > 14 = KEY 14 >
15 - 15 - 15 - 1% =~ KEY
16 — AGC VOLTAGE #2 16 — AGC VOLTAGE #2 16 - AGC VOLTAGE #2 16 - AGC VOLTAGE #2
v v v v
SYSTEM RS-485 SERIAL SYSTEM RS-485 SERIAL
J232 J233
AGC VOLTAGE #2 1 oND 2 AGC VOLTAGE #2 1 onp 2
2 2
SW1
2 oo 2 ool
CHASSIS NUMBER SYSTEM SERIAL + 4 SYSTEM SERIAL + 4
SYSTEM SERIAL - SYSTEM SERIAL -
1 C1 ; enp L ; GND L
2
4 GND -2 2 a2
GROUND § GROUND §
8 C2
1303538 1303538
1043952 v

Circuit Description:

Each power amplifier module plugs into an associated 16 position header. The serial address of each module is specified by the slod ID lines. A chassis number rotary switch identifies the chassis nhumber to the amplifier modules on the upper 4 bits and the lower four bits are set by position in the chassis.

Two serial I/O ports are used for System RS-485 Serial functionality.

An AGC Voltage #2 signal is carried over the System Serial cable from each of the Power Amplifiers back to the driver Upconverter sled. AGC Voltage #1 is from the driver PA. AGC Voltage #2 is set by the Amplifier modlue with the highest forward power.

MATERIAL NUMBERS:

1303344 PIONEER,EX AMP, SIGNAL BRD
1303345 PCB, PIONEER, EX AMP, SGNL
1303346 SCH, PIONEER, EX AMP, SGNL

J232 & J233 WERE RJ45-6L2-B.

(A stencil is not needed for this board) JKF
BO [20111105]|11/13/03 | REH

& Axcera REV | ECO | DATE | APV

| PROPERTY OF' AxCERA TITLESCH, PIONEER

S| W THOUT PERM SSION EX AMP, SGNL

e A (1303344)

8| o DVWN|REH| 9/24/03 |G, NO REV

| |FINISH CHK [REH| 10/8/03 1303346 BO

E """ REL |[REH| 10/8/03 |D |SCALE- - - [SHEET 1 OF 1

1




16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

S R42
150 +12V
C36 TP1
SMA . Ro. g'l
. C6 R13
TP a1 (O— 1 1 ) T ' AMMW——SE A ) ) ) . C10
R4 R5 R6 c4 RS 6| | 1 i —AA— —
220 = 220 = 220 < 4.7pF 47K -U6B 1 1K R14 C7 cs 47
47K T g 220pF 15-60pF
C38 R7 c v Y
R3 —1 10K TUNE 47
300 pF ANW——>+12v 1oV
A
J2 '
CR1
FWD i L c2 c3
SAMPLE A7 .01
S = " .
- -12v 47K 47K
+12V 8 o -12v
T A
MC78LO5SACP > 100pF ) %& . 1R§§ CR3 11 1 12V
U5 ot P afil 7 AURAL NULL 0 11
cq LGP L s 1 2. rag | 2 12 1.
T a7 o1 J R19 o1l + U1A 11 1k cw 13
+12V TP2 10K o TLO74 3N ) OFFSET 1+ usD
R23 ' C5 2 . NULL h TLO74
. AAAA | 1 T = o | T+ U3A
) | R2 5K CW 4 TLO74 v
GATE| < 5K 1K
1 +12V
2 2ng2( AMPL CwW v
+12V
CW ) '
1 R24
§§4K R26 220 -12Vv
' wg | 019£ o 1K CRS 1 s
U4A ‘ S CLR2 270PF 7T 42 —— S 1K,1%
CLR1 Vcc c18 RC2 —— C20 C21 —24- % RA7 ’
cl16 " 470pF ¢ T 270pF = R27 001 U2 | Lew
RC1 CEXT?2 Q2 I/C 1K TLO74 —\VVV— +12V
R31 [ 470pF 14 | CEXT1 10 1 g5 Q2 BS170 NOTCH L3 +12V 1K,1%
—WW 2 B1 Q1 H2 912 Q2 H2 4'7X_ CR6 12w 9 N+ R29
10K Al Qi IIC 4 Ny 10 8 AW—
GND M74HC123B1R NOTCH NW——r S v | a0 |
TIMING B M74HC123B1R ' -12V C24 1K,1% R45 11 TLO74 C26
PULSE R30 . 1/2W . T oo
A 10K < R21 ?/(2\1/\//0 12V |
<) g & SMA 12V c25 220 -
2| | 57 BS170 -
<14 REFL 11 ﬁ — 136
PWR J3 * * * L 001 AURAL
e o R35 = R36 = R37 u72|3 R52 2> V|SUAL
o ) :
150 < 150 < 150 1 TLO74 —\WW T VISUAL
+12V g .001 +— 9= RTN
J5 V&= KEY
7
KEY <% A7uH ' > RN
RTN < C34 L 12 . | | R39 /r 2
12V <7 < 10 > 13| >4 001 5K CW
35V ~Truis LU EfFuip |
L5 W TLO74 W TLO74 REFL
ATuH CAL
MM Tom " 12V ADDED R52 AND C39. (PJK)
5 y A0 [20092325 | 5/31/01 | LRT
-@ 35V +12v R8 WAS 4.7K. (TMY)
5 | 8470 | 9/3096 | LRT
R7 WAS 100K. (PJK)
4 | 8408 | 996 |JIAG
NOTES: ADDED R41 - R51 & C38. R13
1) ALL RESISTORS ARE 1/8 WATT UNLESS NOTED OTHERWISE. WAS 10K, R19 WAS 2.2K, R7
2) ALL CAPACITORS ARE uF UNLESS NOTED OTHERWISE. WAS 10K. CHGD U1A TO U6B.
3) ALL INDUCTORS ARE uH UNLESS NOTED OTHERWISE. CHGD U1D TO U1A. ADDED
4) ALL DIODES ARE 5082-2811 UNLESS NOTED OTHERWISE. CIRCUIT TO U28B & U2D.
5) ALL TRANSISTORS ARE BS170 UNLESS NOTED OTHERWISE. ENLARGED TO "D" SIZE DWG.
6) U6 IS HA50231B OR LT1229CS8. (TMY)

3 | 8052 | 7/16/96 | JAG

C7 WAS 160pF. J6 WAS A7
PIN CONNECTOR. (PJK)

2 | 8026 | 4/296 | LRT

ADDED U6, C36, C37. ADDED
NOTE #6. U5 WAS M78LOSACN.
L5 WAS CONNECTED TO J5-1.
UBA WAS U1A. 1A WAS U1B.
U2D WAS U2A. U2A WAS U2B.
U2B WAS U3D. (PJK)

1 7999 3/4/96 | LRT

g ADC Telecommunications |REV | ECO | DATE | APV
1 Proserty o aoc 17 [T TEEQ1-00-00-50AC-61

| wrhar rervssion | SCH., VIS/AURAL MTRNG BD
| MATERI AL (1265-1309)

gl - DWN| pak | 12/21/95|DWG. - NO. REV
| |FI'NISH CHK [pwB| 1/3/96 1265'3309 AO
Q """ REL [IDWB| 1/3/96 |D |SCALE. - - |[SHEET 1 OF 1
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REAR PANEL

14 AWG
FRONT PANEL
£ 94 % FOWARD SAMPLE
+32VDC_(DRIVER/PALLET#!) L/
4 e s E16
+32VDC (PALLET§2) T
O S E17 3 FOWARD POWER SAMPLE
TR7
J5
CHASSIS
IASS s REFLECTED POWER SAMPLE
A6
AMP CONTROL BOARD
(1301962)
KEYS: J7—2,8—5,09—4 A
% botinl GND 2 TEMP SENSOR
TEMP
" DEVICE_CURRENTS 8 96 ::FLZ 1
5 SYSTEM SERIAL + /— ”
s £ 12vDC W £ro + +32vDC
IFLJ
5 POWER SUPPLY CNTRL s £20 b 5 +32vDC
FLS
5 AGC#2 VOLTAGE " " I 1]
7 E16 <L +32vDC )
\T/ TrLe
A3 9 s
UHF MODULE ASSY #1
20 AWG 28 (1300116)
; g
o A RF 0|52 dBm (180W PK-SYNC) M
gl ¢ Jp}+39 dBm (8W_PK—SYNC) RF I/P +49 dBm DTV (80W AVG)
8l & 36 dBm DTV (4W AVG)
H ¥
CHASSIS /]\ /[\ A2
GND 79 150W DRIVER PALLET
2 4 (1303203)
A5
2-WAY UHF
COMBINER 5
(1303208)
Al -
PHASE /GAIN BOARD, UHF SMA 2
RE +29 dBm (.BW PK—SYNC) " (1303213) " +25 dBm (.32W PK-SYNC)_ | +39 dBm (8W PK—SYNC) RF 1/P
/P 26 dBm DTV (.4W AVG) +22 dBm DTV (.16W AVG) Y4I"136 dBm DTV (4W AVG)
A4
UHF MODULE ASSY#2
(1300116)
+52 dBm (160W PK—SYNC)
RF O/PI—129 dBm DTV (80W AVG) i3
_— +54.8 dBm (300W PK—SYNC)
o/F ¥51.8 dBm DTV (150W AVG)

[Rev] Eco | DpATE [aPv

eS| ™ 8/

WTHOUT PERMISSION. POWER AMPLIFIER ASSY,

MATERIAL 250W, INNOVATOR LX
_____ DWN | RGE|11/17/03| DWG. NO. REV

FINISH crk| RT[1z1e03) 1303585 [ AQ
_____ REL | LR[11/18/03] D [scae 1=1]sneeT 1 oF 1
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REAR PANEL

/— TAB (GND)

14 AWG O
— 14 AWG SuA
FRONT PANEL
E13 4 4 FOWARD SAMPLE
e \ +32VDC_(DRIVER/PALLET#!) L/ E16
o O
+32VDC (PALLET#2) e SMA 1 2 3 TRIM LEAD
o E17 Bl FOWARD POWER SAMPLE R LEAD oDy
5 i N UT—141
SMA
CHASSIS REFLECTED POWER SAMPLE
GND 5 é‘ UT-141
DETAIL "A”
A6
AMP CONTROL BOARD
431 DEVICE D1 & v8-1 (1301962)
DEVICE ID2 % KEYS: J7—2,8—5,09—4
o DEVICE ID3 -2 S FL GND ~ TEMP A575N5°R SEE DETAIL
43-3 & -3 961> o ] 2 A
TEMP
Gt DEVICE ID4 2 -2 ) ::FLZ ¥ 1
20 AWG TAB
555 DEVICE ID5 VA
s DEVICE D6 2N
ot DEVICE ID7 2 .
58 DEVICE ID8 VA N 1T
5ms SYSTEM SERIAL + (s thss
510 SYSTEM SERIAL — 2
4312 H2AD0e A & 71
14 AWG
43-13 +12VDC RTN & 17-8 £1e 3
J3-14 ~12VDe &— s7-10 IFLJ
ats POWER SUPPLY CNTRL 22 £20 b 5 i
519 AGC#2 VOLTAGE w2 " IF'-5
iy E18 O ? 2 < «
20 AwG — \]/ FL4 16 AWG W< FV¥<
1= Y
(4 (14
A3 9 s
UHF MODULE ASSY #1
20 AWG = (1300116)
Z 28
o >
Q| © +
m
s ”» RF 1/P RF o/P BUS WRE
8l BUS WIRE
H ¥
CHASSIS /]\ /[\ A2
GND ,'j', o 150W DRIVER PALLET
8 b (1303293)
0
A5
2-WAY UHF
COMBINER -
(1303208)
Al Q
SMA PHASE/?:\%JE%RD, UHF SMA g
" o &2 5 L RF 1
o5 UT—141 (N < U141 > " BUS WIRE ”®
A4
UHF MODULE ASSY#2
(1300116)
RF o/P BUS WIRE 3
&2
osp
NOTE: ALL WIRES ARE 22AWG UNLESS OTHERWSE NOTED.
[Rev] Eco | DATE [aPv
THIS PRINT IS THE
PR e | T /¢
WITHOUT PERMISSION. POWER AMPLIFIER ASSY,
MATERIAL 250W, INNOVATOR LX
_____ DWN| MH [10/29 /03| DWG. NO. REV
FINISH crk| vemns0s| 1303510 [ AO
“““ ReL | yoM[ 11/5/03 [ D [scae 1=1]sueer 1 oF 1
17 16 [ 15 [ 14 13 [ 12 [ 1n [ 10 9 I 8 I 7 6 [ 5 4 [ 3 I 2 [ 1




Processor Operation

+5Vdigital +12V
DS1
T +5Vdigital ° ({K » +7V
2 A +5Vdigital 12y R144
T +5Vdigital R1 R2 GREEN Ris
I B . . . A 7 9 A 12V /4.01 - Rg LT1076-ND (1.6V = -12V OK) 1/10W
. (2.72V = -12V missing)
Serial Address R4 R5 R6 R7 U2 ~—| 1K 1K -7V = +12V missin 1%
! 3.01K 1K ( 9)
" 1K 1K 1K 1K cs0 ; . ) .
- DR VCC e 155 vo vee H c2 1% 1%
A-DO 21 a1 OE 2 - 14 v1 Ao L ! ' 55554 R145
ADL 3ia2 U3 g8 . o5 139 v AL 2 § 1.47K
A-D2 7 B2 HZ 12 Y3 A2 3 v
A-D3 5 16 6 DEBUG
A4 B3 11q v4 cs1 TP4 O———
A-Dd 6 A5 B4 2 104 vg cs2 PA— V6 O—————¢
A-D5 7 14 | - 3 +5Vdigital
Do . A6 B5 - —d vg cs3 02—' Amp 1 Disable CTRL ) @| ddddddddd 5"1 A g - CR27 _r
A7 B6 ~—Idy7  GND R S —————— |¢} Q12 C5 1N914 4.75K +12V
A-D7 9|, 57 |12 BZ22EE2838338838 1 19T onvo0aLms - 1/10W
MC74HC138A S o588 aaada /
10| onp Bg |1 . v .y oS g SS553 (See note on sheet 3) 1 v 1%
+5Vdigital @ T 2 3< 2 U1 : L1
R10 R11 R12 R13 A ; a0 v i 12V
MC74VHC245DT 1K 1K 1K 1K ' PB5/MOS| PA4/ADC4 Power Supply at MUX>——+ A4 Vee +32V 47uH
A A o &1 pBe/MISO PAS/ADCS [-38 Aural Power »———2+ Ag A2 H2 <Amp Current 3 at MUX A s
+5Vdigital 1 9 3z 3 14 < +
1 PB7/SCK PAG/ADC6 A Al Amp Current 2 at MUX 10
* . . . e vi rL4 10 RESET PA7/ADCT 38 O V10 Visual / Avg Power >——4- a7 Ao 14 <Amp Current 1 at MUX I 35V
| o —— 38PF 1 | 36864 M v Uvee AREF -3 +5vanalog Reflected Pwr )>——>5- a5 A3 2 < Temperature at MUX 1R01|f7
1 50V 12 GND U4 AGND 34 & E SO 11 0
MHZ 13 1085953 33 7 10 1% o
o cs b XTAL2 AVCC Vee s1 13
Fault Monitoring | 14 2 A.D7 R16 RL7 q 9 Q
'>—| | . . XTALL PC7/TOSC2 o i GND S2 . |1_—|__d MOSFET
DR vee 24 v 33 PF 15 ppo/RXD pce/Toscy Fil—A-D6 ,
ey V  CD74HC405IM _ +5Vdigital N _ _
A-DO 2 =19 16 30 A-D5 Off Board Wired Connections
Al OE PD1/TXD PC5 - A R167 R168 R169 ' .
ADL 3 A2 B1 H8——— Amp Current ELT L pp2/INTO pCy [2L—AD4
202 2 : cio AW A A Locw Locos| o
A3 B2 F————KTemperature FLT L @< 1 10 11 R148 01 01 +12 Vdc Supply
A-D3 5| ng g3 16 &p Suoply Hiah FLT E OO0 QO _L r{ |—" 1K 120 1K 13K I I —1>
ADa ] ) ower Supply Hig % % % % g 60 o o oo 1 c1u1 C12 U6 /iow L 1> L1 > 1/10W L16W 2> Key
A5 B4 HA—— K power Supply Low FLT AR 28B0=Z230000 —_T 01 01 1% 5 > 1% 2 +12 Vdc to A
A-D5 = B5 14— Reflected Power FLT L = 1 8 3= W1 3 >;:| W2 4 DeviceCPr(jesen:lrtJ
A-D6 8|, 56 13 O Vi1 33899 Y v v v _
AD7 . iz Fault Alert S I N diia 2 [ 5 System Serial -
—'L;O al o of o + igita .
A8 B7 Cal Current 1 CTRL ) |2 2| 2 g 3 6 6 System Serial +
104 GND Bg HI——O V13 L A-D[0..7] 4 5
Cal Current 2 CTRL > S — > Ground
L c13 8 Ground
MC74VHC245DT Cal Current 3 CTRL >
v +32VCTRL o I 1 2-61100-4472 v car cas 12V 9 -12 Vdc to Amp
S +5Vdigital —_ 01 —_ o1 L2 10 -12 Vdc Supply
A 1
v v ATuH
Cl4 ¢ C15 -1 C89 _1L_ C90
1] 10 T o0 T .01
I—‘ 35V
R18
6.8K v A
1 Device ID1
. GREEN 220 . 1 3 Device ID3
< ” AWV 7 | — 5 2.87K
1 AN RST Vee Key
LT1076-ND 1 10K 6|57 GND 3 1% 2 = Device IS
PROGRAMMING ENABLED 2 1% 5 | v N 2 § Device 1D
+5V?ital < 1095823 8 Device ID7
c16 o < . CR1 o . 9 Device ID8
2;\2/\/\/ | = ¢ 3 1 10 PS Ctrl
| ] z <f— 1IN914 L
+ 100K 1 c17 & 7 _.—'—._ 1 cor I co2 L co3 I cosa I cos L cos L co7 co8 c99
o
LI16W ' g =& | I 01 I 01 I 01 I 01 I 01 I 01 I 01 I 01 I 01
1 2, <39 4 7
& 104 MANUAL MICRO W
us 0 a RESET 5Vdigital
+5Vdigita
v
- oPEN.  vece 2 T R176
»
2-32 3 { g 00 F2 10K
- 4 5
AD2 D1 Q1 1/10W 3
L b2 Q2 |8 1% Qo
A-D3 8| s o3 2 1 |t}
A-D4 13 1 pa Q4 12 2N7002LT1
A-D5 14 15 ’
ADS D5 Q5 R51 & R139 WERE 20K. R64, R141 &
= 171 b6 Q6 H& v R154 WERE 10K. R65 WAS 5.11K. R66
A-D7 18 19 WAS 13K. R94 WAS 2.7K. R97 WAS 1K,
D7 Q7 | 5%. R136 WAS 15K. ADDED C104 THRU
11 TSh C109. ADDED NOTES ON SHEETS 1
;LCL GND L. EN. AND 3. Q18 NOT INSTALLED. (CR)
Ro3 3 DO [20111061 | 10/21/03 | REH
453-HC373XX o I TR +7V +7V +7V +7V CR27 ANODE WAS CONNECTED TO
+svaigitar € VWW {ﬂ | A A A A GND, CATHODE WAS CONNECTED TO
10K MOD OK LED NOTE: R146 & R145. REVERSED CONNECT-
2N7002LT1 ) ) ) ) : IONS TO U10B PINS 5 & 6. U15.3 WAS
1/10w 2 CONNECTED TO CRS8. U15.2 TO Q18.1
+5Vdigital 1% v R24 R25 R26 R27 LED is red and blinking if a fault is present ADDED. R94 WAS 1.2K. R97 WAS 8.25K.
DELETED CRS6, V14 THRU V20. ADDED
f 220 220 220 220 ) C78 THRU C103, CR29 THRU CR38, E15
_L e 1 blink means Amp Current fault THRU E20, J9, J10, J11, Q18, Q19, R167
1 FIRMWARE 2 blinks means Temperature fault THRU R176, W1, W2. CHANGED REF.
: R28 R29 R30 R31 R32 R33 R34 R35 : DES. R163 TO R201, R164 TO R203,
CONFIGURATION 3 blinks means +32V supply over voltage
. . 510 510 510 510 510 510 510 510 _ R166 TO R202, R116 TO R204, R102 TO
R36 R37 R38 R39 4 blinks means +32V supply under voltage R205. U28A WAS UNUSED. J8.10 WAS
U9 . 5 blinks means Reflected Power fault GROUND. TP5 WAS V14. (CR)
10K 10K 10K 10K +ovdigital 6 blinks means +12V or -12V fault CO (20110973| 9/23/03 | REH
DR vee [0 110w 1110w 110w VIOW o 4 3 3 3 3 3 3 3 3 ADDED CR26, CR27, CR28, J7, J8, Q12
A-DO 2| a1 OE M@ 1% 1% 1% 1% THRU Q17, R144 THRU R166, TP4.
A-D1 3 18 . 1 16 '—} ;E—' '—_} ;E—' '—} ]E—' '—} ]E—' CHANGED DS1, DS2, DS7 TO SMT,
AD2 , A2 Bl . , '/T. e + i".| 1 1 |.“_ i".| 1 1 |t i".| 1 1 |t id MATERIAL NUMBERS: R23, R36 THRU R43, R54 THRU R57
A3 B2 ) : FROM 10K 5% TO 10K 1%, R85 FROM
A-D3 : " o e s Q2 |, , Q3 Q4 |, , Q5 Q6 |, , Q7 Q8 |, , Q9 1301962 A/D, PIONEER, AMP CTRL 1K 5% TO 1K 1%, R134, R135, R136,
A4 B3 e o 1301963 PCB, PIONEER, AMP CTRL R140 TO 10K, UL TO CD74HCA4051M,
AD4 6 a5 B4 2 ‘e o2 1301964 SCH, PIONEER, AMP CTRL U3, U5, U9 TO MC74VHC245DT.
A-D5 7 14 5 v 12 o) DS3 o) bS4 o) bS5 o) DS6 1301965 STENCIL FOR 1301963 DELETED J1, R3, R59. (CR)
A6 B5 e _© T T ) ) 1301966 FIRMWARE, PIONEER, AMP CTRL
A-D6 8 13 6 S 11 2 m M m m m m m
. . AT B6 . ; B . MRRG TRREG TRREG MRRG BO |20110900| 7/31/03 | REH
- A8 B7 ®_© z z z z >
10 grp op |11 A o '/L. 9 | | | | S Axcera REV | ECO | DATE | APV
R40 R41 R42 R43 8 y  ENABLED y DCOK y TEWP y MODOK — ITD'E'Q'O%E';'?'YNTOF' iXEEEA TI TLE SCH. PIONEER
L ) ] b}
MC74VHC245DT 10K 10K 10K 10K E| I T SHALL NOT BE COPI ED
g
1/10W 1/10W 1/10W 1/10W 8| W THOUT PERM SSI ON AMP CTRL
1% 1% 1% 1% | MATERI AL (1301962)
v 8l DWN| ReH| 228/03 |G NO REV
| |FI'NIESH CHK| REH| 3/6/03 1301964 DO
0 REL | REH| 3/6/03 |p [SCALE. . . [SHEET 1 OF 3

5 | 4 | 3 | 2 | 1




©

+5Vanalog . °
' A ~1KHz L CR2
C19 c20 1N914
R49 R46 R47 ' T '
) 1 4.7K 4.7K 10K 10 CR3
1% CR4 1/16W 1/16W 1% 35V W o4
0.886 Vdc 33N 8
2 > K 5 N
T UL0A  yigh = ok IN914 ‘ R * >_7_ | ca
f LMC6035 Low = High Current (> 5 A) B U13B —-— 1 R4S
R45 R50 c22 , LMC6035 510
1.21K 4.7K —
1% 1/16W T c23
» )i I |
+ 8
v 10
R51 3 NN
35V X
UL2 39K : U13A
+5Vanalog LM317MDT 1/16W LMC6035
A \ ,  *20.75Vdc
coa -2 Vin Vout * ¢ * * * ¢ * *
R52 ‘ é R58 R54 R55 R56 R57 R149 R150 R151 R152
1.47K 1K 10K 10K 10K 10K 10K 10K 10K 10K
0 te] 1 T 1/10W 0, 0 0, 0 0, 0 0 0,
1% 9% 1% 1% 1% 1% 1% 1% 1% 1%
2.257 Vdc 5 [N CR5 l l
T 7 K 19.5V R153
61« uus , €25
1 High = OK oy 10K o
f LMC6035  Low = High Current ( > 15 A) A 1/10W DS7 +5Vdigital
R53 1% w A
o1k S GREEN \
: ™ [ T1076-ND
1% R154 60
v 5.62K v 1K )
§ R61 1/16W 1/16W MC14049BD
10K
+5Vanalog
A 1% '—3—‘ >0—2—4—K Fault Alert
+32 Vde /11 poper Supply at MUX s ULSA
8 +5Vanalog
N CR7 Q18 L, v
1 ¢ | 2N7002LT1 {ﬂ 1
2 UL1A High = OK NOT INSTALLED
gn = o 1N914 R64 2
LMC6035  Low = High Current ( > 15 A) o
A 6.8K +5Vdigital
v High = OK
. 517 Lo%v = Supply > 35.4 Vdc CR8
+5Vdigital R 7 o . K +32V
R155 > U148 CR9 R76 1NO14 Amp 2 +32 V Supply
3.22 Vde LMC6035 1N914 100K Amp 1 +32 V Supply Amp 3 +32 V Supply
% % E16 @—¢ %
1/16W E15 . Py Py Py E17 . o o N
71 71
1/13W CR10 R75 CRI11 § 2K * +—KPower Supply High FLT c78 CllO4 . o1 1 R68 C80 CilOG R69 U15B
0 . " .
1N914 100K 1N914 1/16W c27 01 0.01 I I 0.01 01 0.01 g MC14049BD
1/16W I 1 S c28 1% C29 1% C30
+5Vanalog 1% I I <Amp Current 1 at MUX I I <Amp Current 2 at MUX I I <Amp Current 3 at MUX
Amp Current FLT), *
: 1 2.31 vdc - 001 001 001
High = OK High = OK CR12 : : :
Low = High Current C31 313 Low = Supply < 25.4 Vdc ul6 u17 u1s
1 2 7 1 K 1 8 1 8 1 8
R66 LMC6035 2 z 2 7 2 7
+5Vdigital 4 1N914 100K Vs- Vs+ § 43.2K Vs- Vst § 43.2K Vs- Vst § 43.2K
A ?22 10K 1/16W DNCr bias 2 Honer vbias R DNC*  bias 2
{ viow —T_ <Power Supply Low FLT Vee Vout 5 Vee Vout B Vee Vout S
R70 | c32 LT1787H LT1787H LT1787H
1K " I 1
CR14 v \ 4 v v
6
¢4LE>O K -
UISC | \MC14049BD IN914 +5vdigital 010 + C33 + C34
—l 1—| 0—|
G |"'}
\ 4 el SUB75N05-06
3 ~142 220 220
CR28 |,_ Q14 & CR%5 100K VR1 S 35V 35V
ik B
Reflected Power Shutdown ” o 1 1 2N7002LT1 1N914 1/16W 3 + €35
IN914 R1S6 |, + <Reflected Power FLT z}Qll éNl‘V%A
10K Amp 1 Disable CTRLY b ' g%(\J/
1/10W __cr7 b 2N7002LT1 Amp 1 Pallet Supply Amp 2 Pallet Supply Amp 3 Pallet Supply
1% I 1 E18 .T. u19 E19 @ . U20 £20 ! u21
C107 i C108 C109
cs1 a 1g o lLa cs2 L~ 1g b L8 cs3 ! 1g b L8
i .01 ' 5 7 .01 : 5 7 .01 : 5 7
—< Temperature at MUX s p s p 8 3s p (-8
R157 5 R158 5 R159 5
+5Vanalog 1K G D 1K G D 1K G D
TEMP SENSOR R93 A
10K ! 1/16W IRF7416 1/16W IRF7416 1/16W IRF7416
16 Lo § R77 R78 R79 R80 R81 R82
<=3 ’ R94 30.1 30.1 30.1 30.1 30.1 30.1
15K o R160 ' ' o ' ' o R162 ' '
2 8 +5Vdigital +5Vdigital R161 +5Vdigital
. CR15 1K A
=1 4 5 +\ Low - High Temperature (> 100 C) 1K
0.32V a 7 * ’ K R90 R170 1/16W R83 R84 RO1 R171 Ulew R85 R86 R92 R172 1/16W R87 R88
v ' LT u10B 30.1 30.1 30.1 30.1 30.1 30.1
@ 100C , LMC6035 CR16 R96 IN914 MMN—AVW A 3 A 3 A 3
1N914 100K 1K 1K 1K 1K 1K 1K
—L C39 C36 Q15 C37 Q16 C38 Q17
_ 1/16W 1/16W 1/16W G ' 1/16W 1/16W G 1 1/16W 1/16W G
47pF | s | + | s
Cal Current 1 CTRL »— | 9 =T 2N7002LT1 Cal Current 2 CTRL »>— | 11 T 2N7002LT1 Cal Current 3 CTRL »— | 14 T 2N7002LT1
—T_ +—K Temperature FLT I/ I/ I/
v ! 1 U15D 2 1 U15E R 1 U15F 2
C40 MC14049BD 8 MC14049BD 8 MC14049BD 8
v v v v v v v v v
\ 4
+12V ay
A u22
LM317MDT A
,  +7125Vde
+H Vin Vout *
a +7V
<On: uz3 +5Vanalog +7V u24 +5Vdigital
] R98 2-61100-4735 2-61100-4735 A
1K
T g g Axcera REV | ECO | DATE | APV
116w + P o H—t ’ P o H—¢ : < - -
) 2 2 —{ THIS PRINT | S THE
NOTE: 5.75 V cas —— 10 l:é Fdbk sense [2— ji'lo ‘LC142 [é Fdbk Sense a —L"lo 1 ces | PROPERTY OF AXCERA, TI TLE SCH, PIONEER,
Vtap Shtdn 35V ' Vtap Shtdn 35y T k| | T SHALL NOT BE COPI ED
. . . . . . . . . C46 Cc47 R99 5 E GND 4 5 | E GND 4 a| WTHOUT PERM SSI ON AM P CTRL
A track width of 0.3 inch is needed between power input vias and sense resistors R55,R56,R57. 0.3 inch track width is also needed between =, 47K rror rror - VATER AL (1301962)
the output of the sense resistors and the output vias that provide power to the amplifier pallets. ST T 1/16W gl ----- DG O ==y
¢ ¢ O DWN| REH| 2/28/03 :
vV VvV v v v v BEDES ok|ren| ae0s | 1301964 DO
o REL | REH| 3/6/03 |p [SCALE. - - [SHEET 5 OF 3

1




17 16 15 14 13 12 17 10 9 8 / o 5 4 3 2 \ 1

REMOTE
CONTROL
r-—— - T T T T T T T T T T T T T T T T T T """ " "= " "V T T T T T T T T T T T T T T T T T T T T T T T T T T L
| |
| |
| |
‘ ¢ {55/ (NOT INSTALLED) ‘
| |
* * V1 * *
| H oV V1 ® Py ° 2208 I H |
| |
CT C13
| |
| /.5p o | T s ° - T org 7.5p
| C47 L e ‘
N Z3 HouPe e C3 »C43  _lc5 R19 C7 c9 C11 C45 b 75 —
* e S LT ® * \
1.5P 15p 46.4 12p 12p 4.7p 4.7p R2 | )
| RS C17 ? C21 50
| 10 T .001uF T 100n
| —A\AAA— —— G | — |
| I |
L AN ¢ ¢ o A
\ * * * * |
| |
| |
| |
C37 C40 |
| ¢ | |
| HQBp R/ W. N | V3 0.3p [ 11 |
| 10K T BZVE7 035 4 |
R15 ]
‘ 820 o 220u[ 1| ? |
| 47u | 1 |
s
| C25 | —\A— CDLL 4448 21
| OTuF [ 1| ¢ R13 > x
| 2.7K |
| N1 |
| e |
 Z I %+658 . &mimflmmgwﬁ oot - .50 H |
|y 0.5p 50 - . . VOUT VIN . o ® 28,32V O.5pf T
| R7T7T R12 R14 |
\ 100 2k 2 7k . |
e L I 1 =y :
‘ 01U VA - 220 |
| o0 BSR14 | 2 |
| C24 | |+ 2 3| C30 C37 C32 |
| 470 11 ° 100n 100n  10n i |
| — £36
= i LT
‘ 220u] 1 ¢ |
| R8 +vavvi ~ |V4 1 1 |
| %+CB9 10K e A1 1BZV87 C33 R18 C34 C42 | | |
> 0.3p o 1.4V 10n 3.3k 100n 0.3p [ 11
| |
| |
° YTV ° ° ® YT
| I |
| R1 > I C48 | cis ' B L coo |
\ 50 — — \
| 74 100PF LUTuE C4 2 c44 | cs R20 y c8 C10 12 46 oen 76 |
| | * ¢ 1.5P  —15p 46.4 12p 12p 4.7p 4.7p ¢ * e RF OUT
| R4 C16 > C20 |
10 T 47P T 100n
— AN e G | e
| I |
| |
| H Ay ® ® i A H |
| C2 * * * * C14 |
7.5p 7.5p
| C29 |
| .+%+22p
| |
| |
| |
L . J
* PRINTED COMPONENT PC BOARD LAYOUT SEE o
FROM LDMOS. ADDED
Eﬂﬂ 4——fj;5477€3———:S()EQA——<)(} (i;>> C23,C24 & C27. CDD/CR
FACTORY SET VALU E co [p01102215/17,/02 | RE
R15 AND R16 WERE 680
OHMS.  PWN
BO 120100316004 /02 /02 | LRT
REV | ECO | DATE |APV
- - . . - - - THIS PRINT IS THE
S Ny 3 S, 3 Sp = OZe 3 % =2 3 % £ o Q o 2o e PROPERTY OF AXCERA, | ||ILE AMPLIFIER MODULE
O fnop O “Ya O win O nn  x ) o . 5= 5= Db Ho = T SHALL NOT BE COPIED
Y8 £ Y8 E s L s 2y = 2y 9 S - N S WITHOUT PERMISSION.
O = O = o= T O=F ~a= gj oo = gg = = = EL |2
Mo O S o 0O - — o < — g < D - D - =D =Dz MATERIAL
Di% : .az% ) vaz% a— Qi% Lo oo s oo 95 2 2 NN .0 _ 18]
gog%égog%égoggg 80589 %lg 2 5l8 2° ggm §gm géQ §§Q : DWN | PWNjo4,/01,/02| DWG. NO. REV
. O O . X . . s
I L EZN0 22008 B3NN, 525875082587 80800 vantrosa 8050 8lE FINISH CHK | LRT|04/03/02] 51-5379-309-00 wsp| DU
5«35«35 <cr 28 D5« e 5 lS2E <RI 2IRTNIPRYRRS22032]8 REL | LRT|04/03/02| D |SCALE SHEET 1 OF 1
17 16 15 14 13 12 11 10 | 9 | 8 | 7 6 | 5 4 | 3 | 2 | 1




4.5 MHz I/IC

1oV o TP1
o TP2
¢ \
SMA CR17 U25A C148 R103 2 cW Ra205
5082-2811 R105 8 I 50 2106 U258 \L K Aural Null
ura u
FWD o o o o 3+ C51
J3 N _L AW * 1 | | ANNN—s . . . 3
P 39 o1 c52 2 |. | 1 — +12v Note:
. R107 R108 R109 4.7pF R110 2.2K 1K . — _
220 20 20 47K LT1229CS8 1 R113 " C54 Cc53 LT1229CS8 47 f R114 \4 Front panel RF potentiometers must be
+12V cs5 47K 2200F 7T 15-60pF AN adjusted so power detection circuits
C'5 . 1 K 1 produce a positive voltage otherwise
R119 T IIC L3 1/16W CW R204 U1 will not operate properly.
SMA R118 ' TUNE 4.7 2 10K
47 300 pF 10K R121 R120 Offset Null
0K ‘ ANAA | -12V ¢ 220 ’
" CRi8 . C58 R122 2.2K R123 A
L c57 ]_ )
FWD 5082-2811 o o1 1 ©%9 -12V 12V
SAMPLE T —|_ : REFL 1K 1K 1
¢ ¢ ¢ CAL U26A |11 A A
12V 3 N 12y 12y
R201 _Lcao * >_1_< A AURAL A U278 11 u27C 11
2 J_‘ ) CR19 CAL ——— c61
CW 10K 100pF R124 U27D o) +\_ 10 +\_
5082-2811 11 3 1 |
SMA CR20 A -12v ; ' ” . 12 +\_ /]\ -1 LT
REFL 5082-2811 R126 U28B [i1 I l 13 > ' e p TLOTA p TLOTA
u2s8C 11 +12V R125 C63 LT TLOT74 cw i +5Vanalog
PWRIP 35 O 1 7 ? = 10K 001 A X TLO74 A
104 8 V+A 1% ' R203 7\ v '
9 o TP3 \ 10k 'V y +12V +12V
R127 R128 R129 TLO74 TLO74 1 +12V 5;;221811 _ 0165 4 CR29 J9-3
150 150 150 C66 - : 1N914
R131 Aural Power
1/16W 1 R130 v .—K—« —
+12V 220 -12V
* +12V 220 CR22 C67 +12V R132 'Y < Aural Power
5082-2811 uz26D 11 | | ’\/\/\/\/ . _L C102
CR23 I Jo-1
7 ” T 125 220 R134 R135 .01
5082-2811 i 13 .001 70 ' CR30 — 1 = Visual/lAvg Power
r T~ o SRIS3 69 ' o AN AN 1N914
- cn K T 001 TLO74 : 10K 10K ’ < Visual / Avg Power
c72 T .001 L4 ' 1/1ow 1ow +5Vanalog v _L €100
| | 4.7 CR24 1% +12V 1% +5Vanalog o1
- +12V c75 :
I v -~ 5082-2811 -12v -12v I
001 IIC 1—“—0 U268 ) CR31 A
NOTCH C73 u26C 11 ’ R137 1N914 U28A
+5Vanalog | | R138 at yi ANV N CR33 R174 39-2
| + 8 . 5 7 I + = . +2 = AGC Voltage
A v 001 § WW * 220 L C74 CR34 1 W ’
10K R140 11 TLO74 220 1N914 220 c1o01
4
R202 2 TLO74 1/10W 10K .001 1N914 A4 TLO7 o1
R136 10K cw 10 10w v CR36 C84 I
6.8K VISUAL +12V 100 12V IN914 01 J9-4
R139 CAL 1 0 +12V
v +5Vanalog 4 = Key
68K R175
1K
C76 R141 CR38 1/10W J9-5
| 1K -12V IN914 1% 5 - Reflected Pwr
o o < Reflected Pwr
v2sb Lo = ah Refl P CR37 _L c103
v 19 +\- ow = Hig e wWr oL 01
R 13| > 14 KReflected Power Shutdown
/
4 TLO74
R143
1K
1/16W v
+12V

Circuit Description

Page 1:

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 U1 through the settings of PAO - PA3. PA4 of U4 is a processor operating LED that can be flashed to show continued operation.
The outputs of Port A must be set and not changed during an analog input read of channels PA5 - PA7. PAS is used to monitor the +12 Vdc supply to the board. PAG is the selected channel of analog switch U1l. PA7 is connected to a via for future access.

U6 is our standard serial to RS-485 driver IC. U7 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)). U7 momentarily resets the microcontroller if Pin 6 (IST) is not clocked every second. A manual reset switch is provided but should not be needed.

Upper right corner U3 is used to determine where the amplifier control board is located. The eight inputs come from the main amp connector and are used to set the SCADA address of the controller. Pull-up resistors set a default condition of logic high.

U5 below U3 is used for getting digital input information of the board. Page two has several monitoring circuits that provide information on the amplifier's status. Many of these circuits automatically shut down the amplifier if a specific fault occurs.

U8 below U5 is used to control four board mounted status LEDs. A FET is turned on to shut current away from the LED to turn it off. U9 below U8 is used to enable different features within software. Actual use is TBD.
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In the lower right corner are voltage regulator circuits. U22 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 U22 if the mounting pad is 0.5 sqr. inches. The controller will not need this much current.

U23 and U24 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 U12 and U13. U12 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 U13B is used to provide gate voltage to Q10 that is 5 volts greater than the source pin of this FET. The gate of Q10 can be turned off by any one of a few

different circuits.

U10A is used to turn off the gate of Q10 in the event of high current in amplifier #1. At 0.886 Vdc, the current to amplifier #1 should be about 5.12 Amps. U11 is used to turn of the FET if high current is detected in amplifier #2 or #3. With 2.26 Vdc at pin 5 and pin 3 of U11, the voltage output of current sense amplifier U17 or U18 at high current shut down should be about 13.1 Amps.

U14B is used to turn off the gate of Q10 in the event of high power supply voltage. U14A is used to keep the FET disabled if the power supply voltage is less than 26 volts.

U28D on page 3 is used to turn off the gate of Q10 in the event of high reflected power. U10B turn off the gate of Q1 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 U16, U17, or U18. The Linear Technology LT1787HVCSS8 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 circuit and use a correction factor for measurements. Circuit loading components are located in the lower portion of each current monitoring circuit. These components allow for short duration high current loading of the supply. By measuring the current through the sense resistor with and without the additional

load, the microcontroller can determine the gain of each circuit. The input to each hex inverter protects the load resistors from prolonged power dissipation. The load resistors are
four 30.1 ohm 1% 1206 resistors. For very short duration pulses, a 1206 resistor can handle up to 60 watts. The Atmel processor requires 226 uSec per conversion. A supply voltage of 32 volts will pass 1.06 amps + 1% through the load resistors.

Page 3:

RF power detector circuits. Gain of power measurements will be done through software. Only the Aural Null and Offset Null need to be done through front panel pots.

NOTES:

1) ALL RESISTORS ARE 1/8 WATT UNLESS NOTED OTHERWISE.
2) ALL CAPACITORS ARE uF UNLESS NOTED OTHERWISE.
3) ALL INDUCTORS ARE uH UNLESS NOTED OTHERWISE.
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