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CIRCUIT DESCRIPTION:  1140734 AXITY BTS UPCONVERTER

The 1140734 Axity BTS Upconverter converts the down stream signal in the 222-408 MHz  IF band to the 2500-2686 MHz RF band using an LO frequency of 2278MHz.  The circuit primarily consists of four sections: IF, RF, LO generation, and control.

IF SECTION

The broad band IF input signal applied to J4 can range from +50 to +70 dBmV across the 222 to 408 MHz frequency band, and an Autom atic Level Control (ALC) circuit automatically adjusts the IF level into a high IP3 mixer for optimal frequency conversion to the RF band.  Bandpass filtering of the IF signal is also
provided and fault detection of the IF signal level into the mixer is indicated through red illumination of the front panel LEDs, DS1 (L OW I/P FAULT) and DS2 (HIGH I/P FAULT).  These faults can also be communicated to external modules by providing a low impedance on the rear connector at pin J1-8C.  The detected
level is also compared against an independent threshold level for determining if the input signal has been lo st.  In the event that the input signal has been lost the RF ALC circuit will become muted.  The IF ALC circuit can be placed into the manual or automatic modes with the front panel switch SW1.  Placing SW1 into the
MANUAL 1 position and varying the potentiometer R29 on the front panel allows for manu al adjustment of the gain through the IF stages leading into the mixer.  The MANUAL 1 position also disables all muting features of the circuit, and manual operation is indicated by the amber illumination of LED DS3 (MUTE).  Placing
SW1 into the ALC1 position enables automatic control of the IF level into the mixer which can be set by varying the potentiometer R33 on the front panel.

RF SECTION

The broadband RF signal provided at J20 is the upper side band mixing product of the IF signal with the LO signal.  Band pass filtering and ampl ification are performed on the RF signal to produce the desired result, and an ALC circuit automatically adjusts the RF level at J20 based on detected output levels from one or
two stages of external amplification.  The externally detected RF output level from the first stage of amplification is an anal og voltage in the range of 0~5 volts and is applied to J1-24C.  It is amplified and level adjusted with the potentiometer R59 to produce 1.8 volts at TP4 when the final amplifier output power is at 100%. 
Likewise, the externally detected RF output of the optional second stage of amplification is also an analog voltage in the range of 0~5 volts an d is applied to J1-25C.  It is amplified and level adjusted with potentiometer R48 to produce 2 volts at TP2 when the final amplifier output power is at 100%.  Buffered outputs of the
externally detected RF output levels of the first and second stages of amplification are provided on the rear connector at pins J1-23C a nd J1-26C respectively.  The RF ALC circuit can be placed into the manual or automatic modes with the front panel switch SW2.  Placing SW2 into the MANUAL 2 position and varying the
potentiometer R52 on the front panel allows for manual adjustment of the gain through the RF stages.  The MANUA L 2 position also disables all muting features of the circuit, and manual operation is indicated by the amber illumination of LED DS3 (MUTE).  Placing SW2 into the ALC2 position enables automatic control of
the RF levels detected from the external amplifier stages, and can be set by varying the potentiometer R40 on the front panel.  A buff ered output of the ALC control voltage is provided to external modules through the rear connector at pin J1-11C, and an ALC fault is indicated by the red illumination of LED DS4 (ALC
FAULT).  Muting of the RF output is performed under certain conditions.  Muting from a loss of input can occur under t he conditions previously described in the IF section.  Muting can also occur by the communication of a mute condition from an external module through the interface connection J1-10C.  Shorting this
connection to ground potential will cause the RF output to become muted.  The mute status will be indicated by the red illumination of the LED DS3 (MUTE) and is also communicated to external modules by providing a low impedance on the rear connector at pin J1-9C.

LO GENERATION

The 2278 MHz LO is generated in a two step process.  In the first step, a digital phase frequency detector is used to phase lock a voltage controlled cryst al oscillator (VCXO) to a 10 MHz reference signal supplied from an external source through the connection at J1-32B.  When locked, the VCXO will produce a frequency
of 94.916667 MHz.  In the event the 10 MHz reference is lost, LED DS5 (10 MHZ) will be illuminated red, and a hold over circuit will k eep the VCXO operating close to 94.916667 MHz.  Communication of this event to external modules is also provided as a low impedance on the rear connector at pin J1-7C.  In the second
step, the output of the VCXO is used as the phase reference to a digital phase frequency detector which will phase lock the 2278 M Hz LO output of a voltage controlled ceramic resonator oscillator (VCRO).  The LO signal is then amplified, and applied to the mixer.  In the event that the phase lock loop (PLL) circuits have
gone out of lock, LED DS6 (PLL) will be illuminated red.  Communication of this event to external modules is provided as a low impedance on the rear connector at pin J1-1B.  If the 2278MHz oscillator is phase locked and the 94.916667MHz oscillator is operating from the hold over circuit, then LED DS6 (PLL) will be
illuminated amber.

CONTROL

U70 and U72 are used for device select.  These parts are used by the microcontroller (U71) to selectively communicate with U79, U81,  U80, U84, U85, U82, and U83. U71 is the serial programmable Atmel microcontroller.  The controller operates at 3.6864 MHz. The Micro Access and Control (MAC) line is used to
indicate current device status.  If this device is not installed or it is not powered, pin 21C of backplane connector J1 is about ground poten tial.  If this device is installed and operating properly this control line is held at about +12 Vdc through a 1.2 Kohm resistor.  If a fault needs to be reported, two 1.20 Kohm resistors are
used to set the MAC line at about +6 Vdc.  If the system controller needs to reset this device, it will hold the MAC line (pin 21C of J1) at about 0.0 Vdc. U75 is a watchdog timer IC that monitors PB1 of the micro.  If the chip select address line does not change state after about 2 seconds, the reset line (pin 7) is sent low
otherwise this line is held at +5 Vdc. J39 is the programming port used to install the micro's firmware.  J39 pin 5 is used by the serial programmer to hold the microcontroller in reset.  If J39 pin 5 is low or the watchdog reset line is low, or the MAC line is held low, the microcontroller is reset by pin 7 of U76. U74 is the serial
RS-485 transceiver IC.  Pin 2 is used for data direction.  During a microcontroller reset, this part is set to receive mode.  D uring normal operation, the microcontroller set this devices data flow direction. U73 is an analog switch used to disconnect the serial lines during programming of U71. U77B is used to provide an
analog output signal to the circuitry of PLL #1.  This signal must match the VCXO Control value wheneve r a 10 MHz source is present.  If the 10 MHz source is removed, the output of U77B will be adjusted to make the VCXO Control value read the same value as when the external source was present. U78 is a precise low
dropout SMT voltage regulator used to regulate the system +5 Vdc. U79 is used for digital input signals.  This part is used to th e firmware configuration DIP switch.  This switch may be used to implement different features of the firmware. U81 is used for digital input signals.  This part is used to read the slot ID pins of J1. 
The programming of the SS1-6 lines on the backplane board is used by the firmware to set the device SCADA address. U80 is used for digital input signals.  Thi s part is used to monitor system conditions such as ALC Mode Switch #1 & #2, the presence of a 10 MHz reference, the lock condition of PLL circuits, and a
Mute command input signal from the backplane. U84 and U85 are used for digital output signals.  These parts are used to control the front panel LEDs.  Since green LEDs are expected to be normal, a FET is used to shunt current away from the LED when it is to be off.  To reduce parts, the red LED is wired the same as
the green LED except less cur rent is used. U82 and U83 are used for digital output signals.  U82 is used to set system outputs.  U83 is used to set control lines for the serial PLL chips.
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+

-
 

+
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2.7K
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+

-

+

C353 10
35V

R371

4.7K

J39
1

2
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4

5

6

7

8

9
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220

GND

VCC

U76

453-LM393XX

1

2

3

4 5

6

7

8

U74
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1

2

3

4 5

6

7

8

R384

1.2K

V1

U70

MC74HC138A

1

2

3

4

5

6

16

87

9

10
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14

15

A0

A1

A2

CS2

CS3

CS1

Vcc

GNDY7

Y6

Y5

Y4

Y3

Y2

Y1

Y0

DS10

GREEN
LT1076-ND

TP18

Q62
2N7002LT1

1

3

2

R385

1.2K

R370

1.1K

R377

1K

CR30

1N914

C340

.1

U75

1095823

1

2

3

45

6

7

8 PBRST

Vcc

GND

INNMI

ST

RST

WDS

V2

C345

33pF

R368

1.1K

V6

C351

0.1 uF

CR28
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1K
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.1

C343
33pF C342

.1

U71

1085953

10

13
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35

44

25 26 27 28
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18 19 20 21 22
23456

7

8

9

43 42 41 40
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XTAL2

XTAL1

AREF

VC
C

PC
0
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2278_MHZ_LO

22
2~

40
8_

M
H

Z_
IF

2500~2686_MHZ_RF

+5.5V

+5.5V

R362

27

U68

1X603

1
2 3

4

5

R347

18

U65

ERA-5

1 3

2

4

  
 
 

R363

10

R348

18

J38

SMA

U69
ERA-5

1 3

2

4

  
 
 

R364

120

R344

10

R345

120

C332

15pF

C333

15pF

C336

15pF

C339
15pF

C337

15pF

U66

1

2

3

4 5

6

7

8GND

LO

GND

N.C. GND

IF

N.C.

RF

L65

39 nH

R354

300

R355

300

R349

18

L64

39 nH

C338

.1

R356

51

Z1
2.5 - 2.686 GHz

12

C331

15pF

R359

51

1

R358

18

C334

15pF

1

R357

300

C330

.1

R361

300

C335

15pF

J34

MCX

1

2

R350

300

J35

MCX

1

2

R351

300

R346

51

R360

220

R365

220

R353

300

R352

300

U67
1X603

1
2 3

4

5
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VC
XO

_T
U

N
E

94
.9

16
66

7_
M

H
Z_

R
EF

+9V

+8V_VCXO

+5.5V

+9V

+8V_VCXO

+8V_VCXO

L60
1200 nH

R327

39K
U61

2-61100-4735

1

2

3

45

6

7

8 O/P

Sense

Shtdn

GNDError

Vtap

Fdbk

I/P

USE 1145426
OVEN

Y1

HT82364-01

1

2

3

HR1

CRYSTAL OVEN

1

2

3+VDC

N
.C

.

GND

C323
NOT USED

C312

.001

C326
.001

C322

.001

C317

4.7

C313
22 pF

R326

1.1K

1/16W

C315
NOT USED

C301

.001

J42
1

2

3

 

 

 

Q60

2N41241

2

3

B

E

C

C306

2.5-10PF

R334

8.2

R340
1K L62

680 nH

C327

1 pF

C372
.001

C304

.01

Q59

NE46134
1

3

2

B

E

C J33

94.916667 MHZ SAMPLE
1

2

U62

1109945

1 2 3
456

Q58

2N4124
1

2

3

B

E

C

C319
10 pF

Q61

2N4124
1

2

3

B

E

C

R325

6.8K

R341

10K

C305
.01

R333

510

C321
.001

R343

51
1/16W

R335
8.2K

R342

510C325
.001

C311
1 pF

C316

4.7

C310
1 pF

U63

35.593750 MHz

1 7

814

V_CONT GND

O/PVCC

L61
1200 nH

L59
150 nH

CR27

SM
V1

21
2-

00
1

C308
300pF

L58
100 nH

R446
1K
1/16WR328

16K

C318

.01R336
43

TP20

R331

51

C303
.01

C307
.001

C324

2.5-10PF

C302

.01

C309

2.5-10PF

R339
8.2

VR3
1N4733A

5.1V

R329
10K

R330

15K

1/16W

R337

NOT USED

C320
4.7

R448
5K

CW

1/4W

3

2

1

R324

10K

R338
75

L63
1200 nH

C314
.001

C328

4.7

R332

4.7K

R447
2.2K
1/16W



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

D
AT

A

LO
AD

_E
N

AB
LE

_2

C
LO

C
K

G
N

D

G
N

D

VC
XO

_H
O

LD
_O

VE
R

VC
XO

_C
TR

L_
VO

LT
AG

E

G
N

D

G
N

D

C
H

IP
_E

N
AB

LE
_1

C
H

IP
_E

N
AB

LE
_2

N
C

PL
L_

LO
C

K_
D

ET
EC

T_
2

LO
AD

_E
N

AB
LE

_1

G
N

D

G
N

D

PL
L_

LO
C

K_
D

ET
EC

T_
1

G
N

D

R
EF

ER
EN

C
E_

D
ET

EC
T

G
N

D

SL

MS

MS

SL

SL SL

SL

SLMS

10MHz REF.
(J41 PG7)

1138753 A0

SCH., BWA 2000,
BLOCK U/C, V2, 2.5-2.7 GHz

(1140734)
JKF 12/14/00

D 3 OF 8
4/3/01BKW

BKW 4/3/01

ADC Telecommunications REV ECO DATE APV
TITLETHIS PRINT IS THE

PROPERTY OF ADC, IT
SHALL NOT BE COPIED
WITHOUT PERMISSION

MATERIAL

FINISH

DWN
CHK
REL SCALE SHEET

REV

RE
V

EC
O

DA
TE

AP
V

DWG. NO.

---

-----

-----

94.916667_MHZ_REF

VCXO_TUNE

22
78

_M
H

Z_
L

O

C
H

IP
_E

N
AB

LE
_1

C
LO

C
K

D
AT

A

LO
AD

_E
N

AB
LE

_1

PL
L_

LO
C

K_
D

ET
EC

T_
1

VC
XO

_H
O

LD
_O

VE
R

VC
XO

_C
TR

L_
VO

LT
AG

E

C
H

IP
_E

N
AB

LE
_2

LO
AD

_E
N

AB
LE

_2

PL
L_

LO
C

K_
D

ET
EC

T_
2

R
EF

ER
EN

C
E_

D
ET

EC
T

+5V_PLL

+5V_PLL

+5V_PLL

+5V_PLL

+5V_PLL

+5V_PLL

+5V_PLL

+9V

+9V

+5V_PLL

+5.5V

+8V_CRO

+8V_CRO

+5V_PLL

+9V

+5V_PLL

+5V_PLL

GND_DGTL GND_DGTL
GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

+5.5V

J3
2-

1

C374
.3pF

C295
.1

R306

51

C288
15pF

R302

1.1K

U52
ERA-2

1

3

24
 
 

  

R321

1K

C272
15pF

C264

.001J3
2-

10

R287
120

1/16W

R299
2.2K

R272

10K

R297

1K

R288
120

1/16W

R320

1K

C266
15pF

C265

.001

J3
2-

16

C274
15pF

J3
2-

2

CR24

5082-2811

R303

10K
1/16W

R319

1K

J3
2-

13

J3
2-

14

C269
15pF

C299

4.7

J40
1

2

3

 

 

 

R318

1K

J3
2-

11

L55

270 nH

R307
10K

R451
300

1/16W

Q56

2N3904

1

2

3

B

E

C

L57
39 nH

R317

1K

C377

15pF

R315

1K

C291
15pF

J3
2-

4

C378

.1

C276

.1

J3
2-

3

R274

2.2K

C376
15pF

R301

4.7K

R314

1K

C278

.1

R310

10K

+

C290

10
35V

R271
330

R295

4.7K

R313

1K

R322

39K

J3
2-

19

R312

1K

+
C282
100
10V

J3
2-

18

C281
.001

J3
2-

8

C289
4.7

R323

16K

C267

.001

R293
1M

J3
2-

15

R273

51

J3
2-

17

C285

.1

U53A
LMC6035

3

2
1

8

4

+

-
 

+

-

U55

CFO-S-A44

1

2

6

10

G
N

D

RF OUT

VC
C

V TUNE

R289

330

1/16W

R311

1K

R294
18

U88
ERA-5

1

3

24  

 
  

R304

1.1K

R296

1K

CR26

1N5711

R300
2.2K

U56A
LMC6035

3

2
1

8

4

+

-
 

+
-

R316

1K

C297

.001

C273
.001

C270
.1

C280
.001

J3
2-

7

C286

.001

R298

18
1/16W

U59

2-61100-4735

1

2

3

45

6

7

8 O/P

Sense

Shtdn

GNDError

Vtap

Fdbk

I/P

C284
.1

J3
2-

12

R450
43

1/16W

R275

100
1/16W

C283

.1

R445

100K

1/16W

R276

100
1/16W

C263

.01

J3
2-

5

C375
15pF

R277

100
1/16W

U58A
LMC6035

3

2
1

8

4

+

-
 

+

-

U56B
LMC6035

5

6
7

8

4

+

-
 

+

-

R278

100
1/16W

U58B
LMC6035

5

6
7

8

4

+

-
 

+
-

C371
.001

L66
39 nH

R279

100
1/16W

C271

.1

C296
.001

R453
10

1/16W

R280

100
1/16W

J3
2-

20

R309

51

1/16W

C294
.001

C287

.1

R452
120

1/16W

R281

100
1/16W

C275
.001

C268

.001

C298

4.7

R282

100
1/16W

Q57

2N7002LT1

1

3 2

C370

N
O

T 
U

SE
D

R283

100
1/16W

L56
270 nH

R444
0

R284

100
1/16W

R286

47

C292
4.7

R285

100
1/16W

U60

2-61100-4735

1

2

3

45

6

7

8 O/P

Sense

Shtdn

GNDError

Vtap

Fdbk

I/P

C279
.1

C277
15pF

C262
.1

U57

ADF4112

1

2

3

4

5

6

7

8 9

10

11

12

13

14

15

16Rset

CP

CPGND

AGND

RFinB

RFinA

AVdd

REFin DGND

CE

CLOCK

DATA

LE

MUX

DVdd

Vp

R291

100K

J3
2-

6

J3
2-

9

U54

ADF4112

1

2

3

4

5

6

7

89

10

11

12

13

14

15

16 Rset

CP

CPGND

AGND

RFinB

RFinA

AVdd

REFinDGND

CE

CLOCK

DATA

LE

MUX

DVdd

Vp

R305
100

1/16W

C300

4.7

U53B
LMC6035

5

6
7

8

4

+

-
 

+
-

C293
4.7

+
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REV

RE
V
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O

DA
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AP
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2500~2686_MHZ_RF

ALC_2_VOLTAGE

-9V

-9V

-9V

+5.5V

+12V

+5.5V

+9V

-9V

-9V

+5.5V

+5.5V
+5.5V

-12V

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTLGND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

GND_DGTL

Q55
2N3906

1

3

2

B

C

E

J25

SMA

C222
1000pF

C143
15pF

C368
33pF

RC3
47 - 100pF

C137
15pF

C146
33pF

C151
.01

C369
33pF

C138
15pF

R237
9.1K

L39
6.8 nH

R219
18

C367
33pF

R236
47K

L31
6.8 nH

L41

47 nH

R241
470

C227
15pF

U33

LT1084CT

1

23

AD
J

OUTIN

C366
33pF

C139

33pF

L42

10 nH

C101

15pF

R218
300

L27

3.6 nH

C228
15pF

R243

47

C239
100pF

R220
300

L28
3.6 nH

+

C155

47

20V

C237
100pF

R165
1K

L29
3.6 nH

+C208
220
35V

1
2

1/4 WAVE SHORT
2250 MHz

U86

COAXIAL RESONATOR

1 GND

R439
47K
1/16W

R173

120

C241
100pF

L30

3.6 nH

C236
100pF

R182

470

C245
100pF

R238
47K

R161
4.7

L34
10 nH

C244
100pF

L35

47 nH

R164
1K

R146

47

C247
100pF

R266
47K

C174

.47

R267
47K

C246
100pF

R175

470

L37

3.6 nH

R239
9.1K

C136

15pF

U47

LP750

G
D

S

CR20

HSMP481

R255
47K

CR21

HSMP481

U48

LP750

G
D

S

C224

1000pF

U50

LP750

G
D

S

R186

1.5K

+

C183
47

20V+

C209
220
35V

1
2

U42
LM317T

ADJ

OIN

R158
1K

R246

47

CR22

HSMP481

U51

LP750

G
D

S

U37

1505-6232

1

2 3

4

RC4
47 - 100pF

R181

470

R160
470

R167
1K

R256
9.1K

C165

8.2pF

CR23

HSMP481

C166

8.2pF

L33
22 nH

R197

1.5K

R159
1K

R171

.01

L.T. SHIELD
1.50x8.00x0. 80

1074141

ALL PINS GND

SH3

1
2
3
4
5
6
7
8
9
10
11
12

1314151617181920212223242526

27
28
29
30
31
32
33
34
35
36
37
38

L25
22 nH

L36

3.6 nH

R195

470

L.T. SHIELD
1.00x3.50x0.8 0

1074146

ALL PINS GND

SH4
1

2

3

4

5

6

789101112

13

14

15

16

17

18

L32
22 nH

+

C163
47
20V

R168
1K

R258

9.1K

C213

1000pF

L.T. SHIELD
1.50x6.75x0.8 0

1074144

ALL PINS GND

SH5
1
2
3
4
5
6
7
8
9
10

111213141516171819202122

23
24
25
26
27
28
29
30
31

R196

470

R169

.01

R257
47K

R172
51

C211
1000pF

C182

.47

C132
15pF

R248
47

L.T. SHIELD
1.75x3.25x0. 80

1074139

ALL PINS GND

SH2 1

2

3

4

5678910

11

12

13

14

15 16 17 18 19

C215
.01

R170
51

+

C161

47

20V

C70
.01

U43
LM337T

ADJ

OIN

C133
15pF

C218
.01

C251
1000pF

C134

1000pF

R242

7.5

C217
.01

L.T. SHIELD
2.25x2.50x0.8 0

1152143

ALL PINS GND
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Circuit Description:

This board controls two low power four to one RF switches.  J2 provides the interface between this board and the switches located on the Dual SP4T FR Switch Board (1125367).  J2 of the Dual SP4T FR
Switch Board provides control interfaces the chassis back plane area.

The Micro Access and Control (MAC) line is used to indicate current device status.  If this device is not installed or it is not powered, pin 13A of Jx on the back plane is about ground potential.  If this device is
installed and operating properly this control line is held at about +12 Vdc through a 1.2 Kohm resistor.  If a fault needs to be reported, two 1.20 Kohm resistors are used to set the MAC line at about +6 Vdc. 
If the system controller needs to reset this device, it will hold the MAC line (pin 13A of J2 on 1125367 or pin 4 of J2 on this board) at about 0.0 Vdc.

U3 is the serial programmable Atmel microcontroller.  The controller operates at 3.6864 MHz.  This controller monitors the switch position indicators.  Any RF port that is not selected is internally terminated
within the switch (U1 and U2 of the Dual SP4T FR Switch Board).  Since three of the four ports will be terminated, six of the eight resistors of R1 through R8 will be connected to ground through the
termination resistor.  Since this control board provides a 10 Kohm pull-up resistor on each sense resistor, six of the eight resistor connected to J2 will be at about 2.5 Vdc and the enabled RF channels that
are connected to RF common will be at about +5 Vdc

U6 is a watchdog timer IC that monitors PB0 of the micro.  If the chip select address line does not change state after about 2 seconds, the reset line (pin 7) is sent low otherwise this line is held at +5 Vdc.

J1 is the programming port used to install the micro's firmware.  J1 pin 5 is used by the serial programmer to hold the microcontroller in reset.  If J1 pin 5 is low or the watchdog reset line is low, or the MAC
line is held low, the microcontroller is reset by pin 7 of U8.

U4 is the serial RS-485 transceiver IC.  Pin 2 is used for data direction.  During a microcontroller reset, this part is set to receive mode.  During normal operation, the microcontroller set this devices data flow
direction.

U2 is used for device select.  This part is used by the microcontroller to selectively communicate with U7, U1, U5, U10, or U9.

U7 is used for digital input signals.  This part is used to monitor the control input lines of this board.  The Back-up Enabled line is used to tell this board that the ABS back-up path is enabled.   The Device
Type lines are used to tell this device if it is backing up upstream data or downstream data.  This signal is used to determine the device's SCADA serial address.  The Slot 1 and Slot 2 ID lines are also used
to determine the device's SCADA address.  The Channel Set 1 and 2 lines are used to set the switch position in a BWA2000 Release 1.x implementation.  In later releases, the switch position will be set
through SCADA commands.  The Release Phase line is used to indicate if the switch position is to be set by the Channel Set l ines or by SCADA commands; 0 = SCADA commands set switch position while
1 = Channel Set lines.

U1 is used for digital input signals.  This part is used to the firmware configuration DIP switch.  This switch is used to implement different features of the firmware.

U5 is used for digital input signals.  This part is used to specify the desired firmware operation.  It is intended that all BWA devices operate using the same firmware.  By monitoring these lines, the firmware
can determine which type of board it is controlling.

U9 is used for digital output signals.  This part is used to control the switch control lines, the Interlock signal, one of the front panel LEDs and the MAC fault notification FET.

U10 is used for digital output signals.  This part is used to control the front panel LEDs.  Since green LEDs are expected to be normal, a FET is used to shunt current away from the LED when it is to be off. 
A red LED is not normal therefore a few extra parts are used to only apply power to the LED when is should be on.  
 
U11 is a precise low dropout SMT voltage regulator used to regulate the system +5 Vdc.
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Slot_ID1
Device Type

LO FREQ RF I/O 1

LO FREQ RF I/O 2

LO FREQ RF COMMON

Interlock

Slot_ID2

Back-Up_Enabled

Circuit Description:

Th is board contains two low power four to one RF relays.  J3 provides the interface between this
board  and the upstream/downstream switch control board (1125362).  J1, J2, and J4 provide the
interface between this board and the chassis backplane area.

U1 is a SP4T RF switch.  Control pins 9 and 10 are used to select which position is connected to
RF common (pin 1).  Any RF port that is not selected is internally terminated within U1.  Since the
switch can not pass DC current, there is no easy way of detecting if a specified path is really
engaged. 

U2  is a second SP4T RF switch.  Control pins 9 and 10 are used to select which position is
connected to RF common (pin 1).  Any RF port that is not selected is internally terminated within
U2. 

C1, C3 through C6 are DC blocking capacitors.  Their values are selected to pass the high
frequency (2.150 - 2.162 GHz) RF signals.   C23 through C27 are DC blocking capacitors.  Values
are selected to pass the lower frequency (41 - 53 MHz or 222 - 408 MHz) RF signals.

C2, C11 through C22, and C28 through C32 are RF bypass capacitors which remove unwanted 
RF signals from DC biaslines. R1 & R2 along with C7 through C10 perform a similar function
as low pass filters.

The control l ines of J2 pins 13A through 20C are passed on to the upstream/downstream switch
control  board (1125362) and are described on that board's circuit description.

Pins 5  and 7 of J3 are wired to allow the upstream/downstream switch control board (1125362)
determine which board it is controll ing.  The upstream/downstream switch control board (1125362)
may also be used to control the redundant low noise amplifier RF section of a BWA2000 LNA.
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+5Va

+5Va

+5Va

R1

1K

C10
.1

J3

1
3
5
7
9

11
13
15
17
19
21
23
25

2
4
6
8
10
12
14
16
18
20
22
24
26

C28
.1

J1

1

5

C12
100pF

J4

1

5

C31
33pF

R2

1K

C32
33pF

C20
100pF

C14
100pF

C15
100pF

C22
100pF

J2

1A
2B 1C

3A
3C

16A
16B
16C
17A
17B
17C

5B
4A
4C
6A
6C

7A
7C
9A
9C

8B

10A
10C
12A
12C

13A

13C

15A

15C

11B

14B

19B

22B

25B

28B

31B

18A

18C

20A

20C

21A
21C
23A
23C

24A
24C
26A
26C

27A
27C
29A
29C

30A
30C
32A
32C

15B

13B

18B

19A

19C

20B

14A

14C

C29
.01

C17
100pF

C30
.01

C23
.01

U2

12345678
9 10 11 12 13 14 15 16

R
FC

G
N

D
G

N
D

R
F4

G
N

D
R

F3
G

N
D

V
D

D
C

T
LB

C
T

LA
G

N
D

R
F2

G
N

D
R

F1
G

N
D

G
N

D

C9
.01

C24
.01

C25

.01C26

.01

C27
.01

C19
100pF

C13
100pF

C21
100pF

U1

12345678
9 10 11 12 13 14 15 16

R
FC

G
N

D
G

N
D

R
F4

G
N

D
R

F3
G

N
D

V
D

D
C

T
LB

C
T

LA
G

N
D

R
F2

G
N

D
R

F1
G

N
D

G
N

D

C11
100pF

C1
33pF

C16
100pF

C3
33pF

C4

33pF
C5

33pF

C6
33pF

C7
.01

C2
.1

C18
100pF

C8
.1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

10 MHz Ref I/P #1

PA_ALC_O/P_S1
not monitored

U/C #1
D1

Holes are needed for OSP Connectors
J30 is IF Input from MUX
J31 is RF Output to PA

SS1

SS2

SS3

SS4

SS5

SS6

Holes are needed for OSP Connectors
J36 is IF Input from MUX
J37 is RF Output to PA

U/C #2
D3

SS5

PA_ALC_O/P_S2
not monitored

SS2

SS4

SS1

10 MHz Ref I/P #2

SS6

SS3

Holes are needed for OSP Connectors
J49 is IF Input from MUX
J50 is RF Output to PA

U/C #3
D7

SS5

SS2

SS5

PA_ALC_O/P_S3
not monitored

SS3

PA_ALC_O/P_S4
not monitored

SS2

SS1

SS4

SS1

SS4

SS6

U/C #4
D9

10 MHz Ref I/P #3

SS6

SS3

10 MHz Ref I/P #4

Holes are needed for OSP Connectors
J55 is IF Input from MUX
J56 is RF Output to PA

SS5

SS4

SS6

PA_ALC_O/P_S5
not monitored

10 MHz Ref I/P #5

Holes are needed for OSP Connectors
J42 is IF Input from MUX
J43 is RF Output to PA

SS3

SS2

SS1

U/C #5
D5

0 = Downstream

unused
DS SW
D6

unused

Slot_ID1

Slot_ID2

unused

Device Type

unused

Holes are needed for OSP Connectors
J46 is Unused RF Input
J48 is IF Output to U/C #5 (Back-Up)

Release_Phase

Signal Processing Backplane Upper to
Signal Processing Backplane Lower

Signal Processing Backplane Upper
to Power Amp Backplane

SCADA

SAP Numbers:
ASSY: 1149590
SCH:   1149605
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UC_Mute_Cmd_S1

UC_ALC_S1

UC_Input_Flt_S1

UC_Ref_Flt_S1

UC_Mute_Ind_S1

UC_PLL_Flt_S1

PA_FWR_PWR_S1

10MHz

System_-12Vdc

System_+12Vdc

SCADA S+

SCADA S-

UC_Interlock_S1

UC_MAC_S1

System_-48Vdc

UC_Mute_Ind_S2

PA_FWR_PWR_S2

System_-48Vdc

SCADA S-

System_-12Vdc

UC_Mute_Cmd_S2

UC_Input_Flt_S2

SCADA S+

10MHz

UC_MAC_S2

UC_ALC_S2

System_+12Vdc

UC_PLL_Flt_S2

UC_Ref_Flt_S2

UC_Interlock_S2

UC_Mute_Ind_S3

PA_FWR_PWR_S3

System_-48Vdc System_-48Vdc

SCADA S-

System_-12Vdc

UC_Mute_Cmd_S3

System_+12Vdc

UC_Input_Flt_S3

UC_ALC_S4

SCADA S+

10MHz 10MHz

UC_Mute_Ind_S4

UC_Mute_Cmd_S4

UC_MAC_S3

UC_PLL_Flt_S4

PA_FWR_PWR_S4

UC_ALC_S3

UC_MAC_S4

UC_Input_Flt_S4

System_+12Vdc

SCADA S-

System_-12Vdc

UC_Ref_Flt_S4

UC_Interlock_S4

SCADA S+

UC_PLL_Flt_S3

UC_Ref_Flt_S3

UC_Interlock_S3
UC_Interlock_S5

UC_Mute_Cmd_S5

UC_MAC_S5

System_-12Vdc

UC_Ref_Flt_S5

UC_PLL_Flt_S5

SCADA S+

UC_Input_Flt_S5

UC_Mute_Ind_S5

PA_FWR_PWR_S5

System_-48Vdc

UC_ALC_S5

SCADA S-

System_+12Vdc

DS_SW_MAC

System_+12Vdc

DS_Switch_Enabled

SCADA S+

SCADA S-

DS_Switch_Pos_S1

DS_SW_Interlock

DS_Switch_Pos_S2

UC_MAC_S4

UC_Ref_Flt_S5

UC_Mute_Cmd_S5

UC_MAC_S3

UC_Mute_Ind_S3

System_-12Vdc

UC_ALC_S3

UC_Mute_Ind_S4

UC_Mute_Ind_S5

UC_MAC_S1

UC_PLL_Flt_S3

UC_Mute_Cmd_S1

SCADA S+

UC_Input_Flt_S2

UC_Mute_Cmd_S3

UC_Mute_Ind_S2

UC_PLL_Flt_S5

UC_PLL_Flt_S1

UC_Interlock_S1

UC_Ref_Flt_S3

UC_Input_Flt_S1

PA_FWR_PWR_S2

UC_Input_Flt_S3

UC_ALC_S1

PA_FWR_PWR_S3

DS_Switch_Enabled

UC_Interlock_S5

DS_SW_MAC

System_+12Vdc

UC_Mute_Ind_S1

PA_FWR_PWR_S1

UC_PLL_Flt_S4

UC_Interlock_S2

UC_MAC_S5

UC_Input_Flt_S5

System_-48Vdc

DS_Switch_Pos_S1

UC_ALC_S5

UC_Interlock_S4

UC_Input_Flt_S4

SCADA S-

UC_Interlock_S3

SCADA S-

SCADA S+

UC_PLL_Flt_S2

UC_Ref_Flt_S2

DS_Switch_Pos_S2

UC_MAC_S[1..5]

UC_Mute_Cmd_S4

PA_FWR_PWR_S4

UC_ALC_S2

UC_Ref_Flt_S4

DS_SW_Interlock

UC_Mute_Cmd_S2

UC_ALC_S4

UC_Ref_Flt_S1

UC_MAC_S2

PA_FWR_PWR_S5

PA_MAC_S2

PA_MAC_S1

PA_MAC_S3

PA_MAC_S4

PA_MAC_S5

PA_MAC_S1

PA_MAC_S2

PA_MAC_S3

PA_MAC_S4

PA_MAC_S5

J38A

913642

1A

2A

3A

4A

5A

6A

7A

8A

9A

10A

11A

12A

13A

14A

15A

16A

17A

18A

19A

20A

21A

22A

23A

24A

25A

26A

27A

28A

29A

30A

31A

32A

J62-20

J61-5

J65

55556-4

J61-34

J62-21

V11

50 Ohm
J39

SMB

J61-30

J62-22

J67

55556-4

J64

55556-4

J61-14

J62-9

J62-23

J62-25

J61-10

J61-32V6

J62-26

J61-54

V12

J38C1C

2C

3C

4C

5C

6C

7C

8C

9C

10C

11C

12C

13C

14C

15C

16C

17C

18C

19C

20C

21C

22C

23C

24C

25C

26C

27C

28C

29C

30C

31C

32C

J62-27

V8

R3

0 ohm

J57C1C

2C

3C

4C

5C

6C

7C

8C

9C

10C

11C

12C

13C

14C

15C

16C

17C

18C

19C

20C

21C

22C

23C

24C

25C

26C

27C

28C

29C

30C

31C

32C

J62-5

J61-22

J62-28

J61-31

V7

J51A

913642

1A

2A

3A

4A

5A

6A

7A

8A

9A

10A

11A

12A

13A

14A

15A

16A

17A

18A

19A

20A

21A

22A

23A

24A

25A

26A

27A

28A

29A

30A

31A

32A

J51C1C

2C

3C

4C

5C

6C

7C

8C

9C

10C

11C

12C

13C

14C

15C

16C

17C

18C

19C

20C

21C

22C

23C

24C

25C

26C

27C

28C

29C

30C

31C

32C

J61-15

J62-29

J62-30

V14

J62-2

J61-18

J61-46

J62-31

50 Ohm
J52

SMB

J44C1C

2C

3C

4C

5C

6C

7C

8C

9C

10C

11C

12C

13C

14C

15C

16C

17C

18C

19C

20C

21C

22C

23C

24C

25C

26C

27C

28C

29C

30C

31C

32C

J61-58

J62-32

J61-11

J51B1B

2B

3B

4B

5B

6B

7B

8B

9B

10B

11B

12B

13B

14B

15B

16B

17B

18B

19B

20B

21B

22B

23B

24B

25B

26B

27B

28B

29B

30B

31B

32B

J61-20

J62-33

50 Ohm
J33

SMB

J62-34

J61-7

J62-11

J44A

913642

1A

2A

3A

4A

5A

6A

7A

8A

9A

10A

11A

12A

13A

14A

15A

16A

17A

18A

19A

20A

21A

22A

23A

24A

25A

26A

27A

28A

29A

30A

31A

32A

J32B1B

2B

3B

4B

5B

6B

7B

8B

9B

10B

11B

12B

13B

14B

15B

16B

17B

18B

19B

20B

21B

22B

23B

24B

25B

26B

27B

28B

29B

30B

31B

32B

J61-45

J44B1B

2B

3B

4B

5B

6B

7B

8B

9B

10B

11B

12B

13B

14B

15B

16B

17B

18B

19B

20B

21B

22B

23B

24B

25B

26B

27B

28B

29B

30B

31B

32B

V3

J57A

913642

1A

2A

3A

4A

5A

6A

7A

8A

9A

10A

11A

12A

13A

14A

15A

16A

17A

18A

19A

20A

21A

22A

23A

24A

25A

26A

27A

28A

29A

30A

31A

32A

J61-56

J61-16

R1

0 ohm

J61-44

J62-3

J62-8

J61-23

J61-27

J32C1C

2C

3C

4C

5C

6C

7C

8C

9C

10C

11C

12C

13C

14C

15C

16C

17C

18C

19C

20C

21C

22C

23C

24C

25C

26C

27C

28C

29C

30C

31C

32C

J61-28

J61-38

J61-55

J61-17

J61-37

V1

J61-51

J61-6

J61-41

V2 J61-24

J62-7

J62-6

J61-29

J57B1B

2B

3B

4B

5B

6B

7B

8B

9B

10B

11B

12B

13B

14B

15B

16B

17B

18B

19B

20B

21B

22B

23B

24B

25B

26B

27B

28B

29B

30B

31B

32B

J62-14

J62-24

V13

J61-13

J61-48

J61-9

J32A

913642

1A

2A

3A

4A

5A

6A

7A

8A

9A

10A

11A

12A

13A

14A

15A

16A

17A

18A

19A

20A

21A

22A

23A

24A

25A

26A

27A

28A

29A

30A

31A

32A

J61-8

J61-50

V4

J61-60

J61-2

J61-49

J62-4

J61-33

J61-53

V5

J61-25

J61-59

J61-47

J62-15

J61-1

J61-52

50 Ohm
J45

SMB
R4

0 ohm

J61-21

J62-10

J61-40

J61-19

J62-1

GND

GND

J63

95123-2881

1

2

3

4

5

6

7

8

9

10

J62-12 J61-12

J47

16A

16B

16C

17A

17B

17C

13A

13C

15A

15C

14B

19B

18A

18C

20A

20C

15B

13B

18B

19A

19C

20B

14A

14C

1A
1C

2B 3A
3C

4A
4C5B
6A
6C

7A
7C
9A
9C

8B

10A
10C
12A
12C

11B

22B

25B

28B

31B

21A
21C
23A
23C

24A
24C
26A
26C

27A
27C
29A
29C

30A
30C
32A
32C

J61-36

J61-4

50 Ohm
J58

SMB

J61-26

J62-16

J38B1B

2B

3B

4B

5B

6B

7B

8B

9B

10B

11B

12B

13B

14B

15B

16B

17B

18B

19B

20B

21B

22B

23B

24B

25B

26B

27B

28B

29B

30B

31B

32B

J61-3

J62-17

J61-35

R2

0 ohm

J62-18

J66

55556-4

J62-13

J61-42

J61-57

J61-39

J62-19

J61-43



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

unused

IF O/P to
U/C #1

unused

IF I/P
from US SW

unused

IF O/P to
DS SW

MUX #1
D2

IF I/P
from D/C #1

50 Ohm
WMTS IF

unused

unused

IF I/P
from US SW

IF I/P
from D/C #2

unused

IF O/P to
U/C #2

MUX #2
D4

50 Ohm
WMTS IF

IF O/P to
DS SW

IF O/P to
U/C #3

MUX #3
D8

unused

unused

unused

50 Ohm
WMTS IF

IF I/P
from D/C #3

IF O/P to
DS SW

IF I/P
from US SW

unused

unused

IF I/P
from US SW

unused

IF I/P
from D/C #4

IF O/P to
DS SW

MUX #4
D10

50 Ohm
WMTS IF

IF O/P to
U/C #4
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J59

16A

16B

16C

17A

17B

17C

13A

13C

15A

15C

14B

19B

18A

18C

20A

20C

15B

13B

18B

19A

19C

20B

14A

14C

1A
1C

2B 3A
3C

4A
4C5B
6A
6C

7A
7C
9A
9C

8B

10A
10C
12A
12C

11B

22B

25B

28B

31B

21A
21C
23A
23C

24A
24C
26A
26C

27A
27C
29A
29C

30A
30C
32A
32C

J34

16A

16B

16C

17A

17B

17C

13A

13C

15A

15C

14B

19B

18A

18C

20A

20C

15B

13B

18B

19A

19C

20B

14A

14C

1A
1C

2B 3A
3C

4A
4C5B
6A
6C

7A
7C
9A
9C

8B

10A
10C
12A
12C

11B

22B

25B

28B

31B

21A
21C
23A
23C

24A
24C
26A
26C

27A
27C
29A
29C

30A
30C
32A
32C

J40

16A

16B

16C

17A

17B

17C

13A

13C
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J72 is Output to US SW
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SS1
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J98 is Output to D/C #4
J99 is Output to US SW
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Add hole for OSP port 
J94 (RF Input from LNA #3).
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J95-2B (IF Output to MUX #3).

SS6
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Add hole for OSP port 
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Add hole for feed through RF port
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straight RF connector

SS4

SS2

RF Input from LNA #1
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unused
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SS3
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SS3
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IF Output
to MUX

unused

unused board mount 
straight RF connector

10 MHz 
REF I/P

SS4

SS3

Add hole for OSP port 
J101 RF Input from LNA #4).
Add hole for feed through RF port
J102-2B (IF Output to MUX #4).

RF Input from LNA #3

IF Output to MUX #2

LNA #4
E9

Holes are needed for the OSP RF ports
J90 is Input from US Antenna
J91 is Output to D/C #3
J92 is Output to US SW

SS3

SAP NUMBERS:
ASSY: 1149601
SCH:   1149606
PCB:   1149604

10 MHz 
REF I/P

SS1

unused

IF Output to MUX #1

SS3

SS1SS1

unused

SS2

10 MHz Ref I/P #1

SS4

D/C #5 (Back-Up)
E6

unused

SS5

IF Output
to MUX

1 = Upstream

10 MHz Ref I/P #5

unused

SS2
Device Type

SS5

unused

Signal Processing Backplane Lower to
Signal Processing Backplane Upper

unused

SS6

US SW
E5

unused unused

SS6

unused

IF Output
to MUX

Holes are needed for the OSP RF ports
J77 is Input from US Antenna
J78 is Output to D/C #2
J79 is Output to US SW

Holes are needed for the OSP RF ports
J87 is RF Output to D/C #5 (Back-Up)
J89 is IF Input from D/C #5 (Back-Up)
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UC_Ref_Flt_S4

DS_Switch_Pos_S1

UC_Input_Flt_S4

10MHz

UC_Input_Flt_S4

US_Switch_Pos_S1

UC_Mute_Ind_S5

UC_Interlock_S5

UC_ALC_S5

DC_Interlock_S2

UC_Interlock_S2

UC_Mute_Ind_S1

LNA_Interlock_S2

UC_Input_Flt_S5

DC_Interlock_S5

UC_Mute_Ind_S2

10MHz

UC_Mute_Ind_S4

UC_Ref_Flt_S3

UC_Input_Flt_S5

DS_SW_Interlock

LNA_Interlock_S3

DC_Interlock_S2

UC_ALC_S1

UC_Input_Flt_S3

UC_Ref_Flt_S1

UC_Mute_Cmd_S4

UC_Input_Flt_S2

UC_PLL_Flt_S2

UC_Mute_Cmd_S1

UC_Interlock_S1

DS_Switch_Enabled

UC_Mute_Cmd_S4

UC_ALC_S4

UC_Interlock_S2

UC_Input_Flt_S2

UC_Ref_Flt_S3

UC_PLL_Flt_S5

DC_Interlock_S5

UC_ALC_S2 UC_ALC_S2

UC_ALC_S5

DC_Interlock_S4

UC_ALC_S3

UC_Mute_Cmd_S3

US_Switch_Pos_S2

UC_Interlock_S4

UC_Interlock_S5

US_Switch_Enabled

UC_Interlock_S3

UC_Mute_Ind_S3

US_SW_Interlock

LNA_Interlock_S3

UC_Mute_Ind_S2

DC_Interlock_S3

DC_Disable_S[1..4]

LNA_Interlock_S2

10MHz

UC_PLL_Flt_S1

US_SW_Interlock

UC_Mute_Cmd_S1

DS_Switch_Enabled

LNA_Interlock_S4

UC_Mute_Cmd_S5

DS_Switch_Pos_S1

UC_Interlock_S3

UC_Ref_Flt_S4

DC_Disable_S5

10MHz

US_Switch_Enabled

DC_Interlock_S4

UC_Ref_Flt_S2

UC_Mute_Ind_S1

US_Switch_Pos_S2

UC_PLL_Flt_S3

DC_Interlock_S3

DS_Switch_Pos_S2

UC_Mute_Ind_S5

UC_PLL_Flt_S4

UC_Input_Flt_S1

UC_Ref_Flt_S2

UC_Interlock_S1

US_Switch_Pos_S1

UC_Input_Flt_S1

UC_PLL_Flt_S5

UC_Mute_Cmd_S2

UC_Ref_Flt_S5

UC_Ref_Flt_S1

UC_Interlock_S4

UC_Mute_Cmd_S2

UC_Mute_Ind_S3

UC_Ref_Flt_S5

UC_Mute_Cmd_S5

UC_PLL_Flt_S2

DS_SW_Interlock

UC_ALC_S4

LNA_Interlock_S1

UC_PLL_Flt_S4

UC_ALC_S3

LNA_Interlock_S4

UC_PLL_Flt_S1

UC_Mute_Ind_S4

UC_PLL_Flt_S3

UC_ALC_S1

UC_Mute_Cmd_S3

UC_Input_Flt_S3

DC_Disable_S5

LNA_Interlock_S1

DS_Switch_Pos_S2

System_-12Vdc

SCADA_S-

SCADA_S-

System_+12Vdc

System_-48Vdc

SCADA_S+

DC_Disable_S2

DC_Disable_S2

System_+12Vdc

SCADA_S+

SCADA_S+

SCADA_S+

SCADA_S-

System_+12Vdc

System_+12Vdc

SCADA_S+

System_+12Vdc

System_+12Vdc System_+12Vdc
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System_-48Vdc
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System_-12Vdc

SCADA_S+ SCADA_S+

SCADA_S-

System_-48Vdc
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System_-12Vdc System_-12Vdc
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System_+12Vdc
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SCADA_S-
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System_-48Vdc

SCADA_S-
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US_SW_MAC
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PA_MAC_S5
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DS_SW_MAC
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J104-50
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J105-41
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J105-23

GND

GND
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J104-42

J105-29

J110

55556-4

50 Ohm
J76

SMB

50 Ohm
J86

SMB

J104-37

V12

J105-18

J104-53

R3

0 ohm
50 Ohm

J96

SMB

J105-25

J104-28

J100A1A

2A

3A

4A

5A

6A
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14B

19B

18A

18C

20A

20C

15B

13B

18B

19A

19C

20B

14A

14C

1A
1C

2B 3A
3C

4A
4C5B
6A
6C

7A
7C
9A
9C

8B

10A
10C
12A
12C

11B

22B

25B

28B

31B

21A
21C
23A
23C
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J105-7

J105-22

J104-46

J105-15

J105-32

J104-60

J104-20

J104-8

J104-26

J105-57

J105-40

J104-22

J104-43

J104-31

J104-3

J109

55556-4

J104-55

J104-4

J104-17

J104-33

J105-35

J108

55556-4

J105-13

J105-37

J104-35

J104-15

J93B1B

2B

3B

4B

5B

6B

7B

8B

9B

10B

11B

12B

13B

14B

15B

16B

J80C1C

2C

3C

4C

5C

6C

7C

8C

9C

10C

11C

12C

13C

14C

15C

16C

J105-48

J105-21

J104-57

J104-13

V13

J105-19

J104-30

J104-45 J105-45

J104-34

V14

J100C1C

2C

3C

4C
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6C

7C

8C

9C
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14C
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11B

12B
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J104-16
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0 ohm
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4A
4C5B
6A
6C
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BWA 2000 10 MHz Reference Board Circuit Des cription

     The function of the BWA 2000 10 MHz reference board is to select one of the three possible 10 MH z reference sources (External, GPS, or Internal ADC), split the selected source signal, and then amplify each branch to
produce the four 10 MHz reference outputs.  The design as shown in the following block diagram consists of detection, s witching, distribution amplifier, micro controller, and DC-DC converter circuits.

     The detection circuits determine which of the three 10 MHz sources is present and available to be used.  A small part of each 10 MHz source signal is tapped off and rectified using a diode and capacitor to produce a DC
voltage.  An op amp circuit then compares this voltage to a reference voltage.  A input volta ge level above the reference level indicates that the 10 MHz signal is present and a logic low (about 0 VDC) is outputed to the control
circuitry.  A logic high (about 5 VDC) indicates no signal is present.  A current detection circuit also uses a com parator and indicates whether or not the optional GPS receiver is installed (0V = installed).  A status line from the
GPS receiver shows if the GPS receiver is locked (0 VDC) or not (5 VDC).

     The 10 MHz signal sources are fed into two relays that are switched by the micro controller.  The sign al sources that are present are selected in the following sequence:  External => GPS => Internal ADC.  If one source
fails, then the next one is switched to automatically in order to insure uninterrupted operation.

     The distribution amplifier splits the selected 10 MHz source signal into five branches using buffers followed by Mini-C ircuits ERA-4 amplifiers (for four of the branches).  The amplitude level can be adjusted by using the
potentiometer near the input.  The four 10 MHz reference output signals have a 50 ohm impedance and a power level of +13  dBm.  They reach the backplane board through the Amp eurocard connector and are then
distributed to the up and down converters to provide the system freq uency reference.  A lower level 10 MHz signal is also fed to the front panel as a sample.

     The control circuitry consists of an embedded microcontroller.  It monitors which signal sources are present using the detector outputs and then selects the proper 10 MHz source through control of the relays.  It also
drives the front panel LED display and provi des status information through the RS-485 system interface.

     The DC / DC converter circuitry changes the -48V system supply voltage to the +12V that is used by the 10 MHz reference board.  The micro controller also has its own converter to change from the +12V to +5V to power the
various IC's.
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Circuit Description:

This board was initially developed for the 5700 Series Transmitter project (schm. # 1585-3130).  All mechanical
mountings, back plane interfaces and front panel interfaces have been maintained in this new board layout.   This board is
also be used for the Phase I release of the Axity BTS Downstream Controller (ASSY. # 1132139).

J1 is a 96-position connector that has 32 rows in three columns.  This is the only back plane interface for this PCB.

U10 is used to provide a regulated 5 volts source for the circuits of this board.  The prior PCB had the TO-220 regulator
mounted on a heatsink bar.  After discussions with the original designer and evaluation of this board's power requirements,
it was determined that a heatsink bar is not needed.  Therefore this board design will have U10 mounted directly to the
PCB. 
 
R135, R136 and R137 are current limiting resistors that set the display back light levels; these devices are not needed in
the BTS boards since this function is implemented in the display interface board of the system display sled.  Likewise
where R14 is used to set the display contrast in the 5700 Series Transmitter, it is not needed in the BTS.
 
U13 is used to provide isolation between the 'Output Amplifier Status' input signal and the digital circuitry of the PCB.

J3 is a test port that is wired to interface with a logic analyzer.  This port is not needed for normal operation or production
testing.

U17 is a through hole socket that is wired to accept either the Motorola MC68HC705B16CFN microcontroller or the
XC68HC705B32CFN microcontroller.  The controller operates at 3.6864 MHz as set by C19, C21, R67 and Y1; these
devices are SMT on this board.

DS1 is the front panel power or status LED.  This LED is controller through the PLMA port of the micro.  PLMB is filtered
and buffered to provide a DC analog output voltage signal.

U25 is a watchdog timer IC that monitors PB6 of the micro.  If the chip select address line does not change state after
about 2 seconds or if the supply voltage is less than 4.2 Vdc, the reset line (pin 7) is sent low otherwise this line is held at
+5 Vdc.  The front panel switch SW2 is also used to reset the microcontroller.

U14 is the SMT serial RS-485 transceiver IC.  Pin 2 is used for data direction.  During a microcontroller reset, this part is
set to receive mode.
 
U16 and U19 are used for input / output device select.  U16 is used by the microcontroller to selectively read digital inputs
from U12, U18, U6, U9, U3, U7 or U2.  U19 is used by the microcontroller to selectively write digital outputs to U1, U8, U11
or U2.  U16 and U19 use microcontroller outputs PB1, PB2, and PB3 to select which output is logic low only when the value
of CS1 is high and CS2 and CS3 are low.  Therefore to read CS1, the value of the microcontroller port B will be 1011 001x
and a write to the display thru CS9 would require micro port B to be 0110 110x; where x is either 1 or 0.  PB7 (the micro
R/W line of the address bus) is 0 for write and 1 for read functions.

The analog circuits of page two that use U20, U21, and U22 are basically voltage amplifiers with variable gain settings.  The
gain is set through front panel potentiometers.  The circuit around U23B is used to monitor the -5V Bias voltage.  If this
voltage is greater than -3.76 Vdc, Q19 is turned on which pulls R77 low to indicate a fault.
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DB3
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DB0

UNUSED OUT 2

PS 3 LOAD ENABLE
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DB2

CTRL INTERLOCK S4

S5

UNUSED IN 5

PS1 LOAD ENABLE

CTRL INTERLOCK S1

DC INTERLOCK S1

CTRL INTERLOCK S3

DB7

CTRL INTERLOCK S2

UNUSED IN 3

DB5

S4

DC INTERLOCK S2

DB6

UNUSED IN 4
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DC INTERLOCK S3
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UNUSED IN 2

DB1

DC INTERLOCK S5
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UNUSED IN 4

/CS9

UNUSED IN 3
-5V POWER IND

SYSTEM PS STATUS 2
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R75

220

R70

10K

R40
10K
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Circuit Description:

This board was initially developed for the 5700 Series Transmitter project (schm. # 1585-3130).  All mechanical
mountings, back plane interfaces and front panel interfaces have been maintained in this new board layout.   This board is
also be used for the Phase I release of the Axity BTS and ABS Sleds (ASSY. # 1132141).

J1 is a 96-position connector that has 32 rows in three columns.  This is the only back plane interface for this PCB.

U10 is used to provide a regulated 5 volts source for the circuits of this board.  The prior PCB had the TO-220 regulator
mounted on a heatsink bar.  After discussions with the original designer and evaluation of this board's power requirements,
it was determined that a heatsink bar is not needed.  Therefore this board design will have U10 mounted directly to the
PCB. 
 
R135, R136 and R137 are current limiting resistors that set the display back light levels; these devices are not needed in
the BTS boards since this function is implemented in the display interface board of the system display sled.  Likewise
where R14 is used to set the display contrast in the 5700 Series Transmitter, it is not needed in the BTS.
 
U13 is used to provide isolation between the 'Output Amplifier Status' input signal and the digital circuitry of the PCB.

J3 is a test port that is wired to interface with a logic analyzer.  This port is not needed for normal operation or production
testing.

U17 is a through hole socket that is wired to accept either the Motorola MC68HC705B16CFN microcontroller or the
XC68HC705B32CFN microcontroller.  The controller operates at 3.6864 MHz as set by C19, C21, R67 and Y1; these
devices are SMT on this board. 

DS1 is the front panel power or status LED.  This LED is controller through the PLMA port of the micro.  PLMB is filtered
and buffered to provide a DC analog output voltage signal.

U25 is a watchdog timer IC that monitors PB6 of the micro.  If the chip select address line does not change state after
about 2 seconds or if the supply voltage is less than 4.2 Vdc, the reset line (pin 7) is sent low otherwise this line is held at
+5 Vdc.  The front panel switch SW2 is also used to reset the microcontroller.

U14 is the SMT serial RS-485 transceiver IC.  Pin 2 is used for data direction.  During a microcontroller reset, this part is
set to receive mode.
 
U16 and U19 are used for input / output device select.  U16 is used by the microcontroller to selectively read digital inputs
from U12, U18, U6, U9, U3, U7 or U2.  U19 is used by the microcontroller to selectively write digital outputs to U1, U8, U11
or U2.  U16 and U19 use microcontroller outputs PB1, PB2, and PB3 to select which output is logic low only when the value
of CS1 is high and CS2 and CS3 are low.  Therefore to read CS1, the value of the microcontroller port B will be 1011 001x
and a write to the display thru CS9 would require micro port B to be 0110 110x; where x is either 1 or 0.  PB7 (the micro
R/W line of the address bus) is 0 for write and 1 for read functions.

The analog circuits of page two that use U20, U21, and U22 are basically voltage amplifiers with variable gain settings.  The
gain is set through front panel potentiometers.  The circuit around U23B is used to monitor the -5V Bias voltage.  If this
voltage is greater than -3.76 Vdc, Q19 is turned on which pulls R77 low to indicate a fault.
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