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Warranty
SBS Technologies, Inc. Telemetry and Communications, hereinafter called The Com-
pany, warrants the product described in this documentation to be free from defects in
workmanship and materials when used within the operating specifications set by The
Company and in its original, unmodified condition, for a period of two years from its
date of shipment. ANY MODIFICATION TO THE PRODUCT VOIDS THIS WARRANTY.
An extended warranty may be available for specific product lines.
If the product is found to be defective within the terms of this warranty, The Companys
sole responsibility shall be to repair, or at The Companys sole discretion, to replace the
defective product. The product must be returned insured and shipped prepaid to The
Company after obtaining a Return Material Authorization (RMA) from The Company. All
replaced products become the sole property of the The Company.
The Company assumes no liability under the terms of this warranty if repair is impossi-
ble due to structural damage to the product as a result of accident, abuse, or misappli-
cation of the product.
The Company does not authorize the use of its components in (a) life support applica-
tions where failure or malfunction of the component may result in injury or death or (b)
nuclear control and process applications where failure or malfunction of the component
may result in radioactive release, explosions, environmental damage/contamination,
personal injury or death. Therefore, the user of The Company components in any and
all life support applications or nuclear applications assumes all risk arising out of such
use and further agrees to indemnify and hold The Company harmless against any and
all claims of whatsoever kind or nature (including claims of culpable conduct [strict lia-
bility, negligence or breach of warranty] on the part of the The Company) and for all
costs of defending any such claims.
The Companys warranty of, and liability for, defective products is limited to that set
forth herein. The Company disclaims and excludes all other warranties and product lia-
bility, expressed or implied, including but not limited to any implied warranties of mer-
chantability or fitness for a particular purpose or use, liability for negligence in
manufacture or shipment of product, liability for injury to persons or property, or for any
incidental, consequential, punitive or exemplary damages.
This limited warranty is in lieu of all other warranties expressed or implied. Faults
caused by unauthorized modification or misuse of products are not covered by this war-
ranty. The The Company specifically disclaims the implied warranties of merchantability
and fitness for a particular purpose.
The warranties provided herein are the buyers sole and exclusive remedies. In no
event shall The Company be liable for indirect, special, incidental, consequential or
punitive damages (including but not limited to lost profits, penalties, or damages pay-
able to third parties and damage to goodwill) suffered or incurred, whether based on
contract, tort, or any other legal theory, even if The Company has been informed of the
possibility of such damages.
This limitation of liability may not be enforceable in certain jurisdictions, therefore the
above limitations may not apply. This warranty gives you specific rights. You may also
have other rights that vary from jurisdiction to jurisdiction.
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Chapter 1: Introduction

1.1 General

The 4487 is a small, remotely programmable AM and wideband FM
receiver intended for telemetry applications. The receiver is available in
different form factors for popular computer busses. The 4487-P form
factor is for ISA (PC-compatible) systems. The 4487-V is for VME sys-
tems.

These receivers tune a distinct telemetry band, identified by the second
letter of the model number. These are:

• "S" receivers: 2200-2400MHz.
• "L" receivers: 1435-1540 MHz.
• "U" receivers: 350-450 MHz.

This document provides a brief specification, including pinout informa-
tion and the necessary setup and operating procedures to ensure ease
of use.
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Chapter 2: Installation

2.1 General

2.1.1 4487-P

The 4487-P must be installed in a full-length ISA slot. Use care when installing
to avoid damage to the components on the back side of the board.

2.1.2 4487-V

The 4487-V occupies one standard 6U VME slot. The receiver has no VME P2
Connector.

2.2 Addressing

2.2.1 4487-P

The 4487 occupies 8 bytes of address space. The base address is set by an 8-
pole switch Si near the front end of the board. A one in the port address is sig-
nified by turning its switch section off (away from the arrow.)
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Figure 2-2, 4487-V Board
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(SBS.

Section

S1-1

Bit

A23

Section

S2-1

Bit

A15
172 A22 S2-2 A14

S1-3 A21 S2-3 A13
S1-4 A20 S2-4 Al2
S1-5 A19 S2-5 A11
S1-6 A18 S2-6 A10
S1-7 A17 S2-7 A9
S1-8 A16 S2-8 A8

Pin

1

Signal

DATA OUTPUT 1
2 RSSI
3 AM OUTPUT
4 .NC;.; .!::..i...,F.,:.;.::
5 DATA OUTPUT 2
6 GROUND
7 GROUND
8 GROUND
9 GROUND

Installation

2.3 Pinouts

1
1

Table 2.4: 4487-V Address Switch Settings

The table below indicates the external inputs and outputs.

Table 2.5: J2 Pinout

Table 2.6: SMA Connections

Connector T y p e

J1 SMA FEMALE

Function

RF INPUT
J2 DB9 MALE SIGNAL OUTPUT
J3 SMA FEMALE 70 MHz INPUT
J4 SMA FEMALE 70 MHz OUTPUT

NOTE: Fo r  normal operation, J 3  and J4  must  be connected using the  (fur-
nished) SMA jumper.
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Figure 2-5, 4487-V Front Panel Diagram

J4 (SMA 70 MHz In)

J3 (SMA 70 MHz Out)
Pin 5 Data Output 2
Pin 9 Ground

- Pin 4 N C
_ -  Pin 8 Ground

Pin 3 A M  Output

Pin 7 Ground

------- Pin 2 RSSI

Pin 6 Ground

Pin 1 Data  Output 1

J2 (DB-9)

J1 (SMA L or S Band Input)**
Note: Not to exceed
+10 dBm input level.

RF IN

4487-V

Front View

Note: During normal
operation, J3 & J4 are
connected with the fur-
nished SMA Jumper.

Side View
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1

Register #
07 06 05

Bit
04 0 3 02 01 00

Control 1 0 - - - - D I CK 0 ADC
Coarse Tune Low 1 Coarse Tune Bits 7-0
Coarse Tune High 2 IFBW - Coarse Tune Bits 12-8
Fine Tune 3 CS Fine Tune

Control 2 4 AGC Control PDF Control
Control Voltage 5 DAC Value (Not Used)

Not Implemented 6 - - - - - - - -
Not Implemented 7 - - - - - - - -

Chapter 3: Programming

3.1 General

The 4487 Receiver occupies eight bytes of I/O space. These are referred to as
eight numbered "registers." For the 4487-P, each is at a  physical I/O port
obtained by adding the register number to the address switch setting. For the
4487-V, multiply the register number by 2 and add the VME base address +1.
Write-only registers 0 through 5 and read-only registers 0 through 2 are imple-
mented. These are mapped into biffields as shown in Tables 3-1 and 3-2. Cer-
tain hexadecimal constants are used here, flagged in C-language fashion by a
leading "Ox."

3.2 Specifications

Table 3-1, Write Registers

4487, Telemetry Receivers, Revision E 3-1
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1

Location

00

Assignment

0x4487 if PROM present

L-Band
Default

0x4487

S-Band
Default

0x4487

01 Fc Low frequency (MHz) 1435 2200

02 Fc High frequency (MHz) 1540 2400

03 First IF frequency (MHz) 468 289

04 First IF step size (KHz) 500 500

05 First IF offset (usually zero) 0 0

06 Second IF step size (KHz) 50 50
07 Second IF Offset Ox18 Ox1C
08 Narrowest IF Bandwidth (KHz) 1000 1000

09 Narrow IF Bandwidth (KHz) 2000 2000
10 Wide IF Bandwidth (KHz) 5000 5000
11 Widest IF Bandwidth (KHz) 10000 10000
12 Lowest Lowpass Cutoff (KHz) 500 500
13 Low Lowpass Cutoff (KHz) 1000 1000
14 High Lowpass Cutoff (KHz) 2500 2500
15 Highest Lowpass Cutoff (KHz) 5000 5000
16 Zero for standard receiver 0 0

17..63 Unassigned

1

1-SBS
Mahn()(ogle, Programming

Table 3-3, Serial PROM Map

To read from the PROM, you need to set and clear the CS, DI, and CK bits in
the right order, and read and serialize the data from the DO bit. Rather than a
wordy explanation, t h e  algorithm i s  expressed i n  pseudocode a s  the
RdProm () function in Figure 3-1. This function takes an address and returns
the value read from the PROM. c programmers will be able to adapt this code
almost directly; workers in other languages will have to translate. For the
4487V the WrReg ( ) and RdReg () functions will have to be rewritten to per-
form VMEbus accesses to the registers, of course.

If RdProm(0) does not return hexadecimal 4487, you should assume the
PROM is not present
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3.4.2 4487 Receiver Setup Procedure

To set up the 4487, select an Input Frequency, Intermediate Frequency (IF)
bandwidth, and Automatic Gain Control (AGC) time constant. As a result of
these selections, the values written to Registers 1 through 4 are selected and
calculated. Values not defined result in improper operation.

Select an IF bandwidth appropriate to the expected peak signal deviation of
the transmitting device. The IF bandwidth should be twice the data rate of the
transmitting device. Peak-to-peak deviation of the transmitting device should
correspond to 0.7 times the symbol rate. Four settings are available. Choose
values for constants K1 and K2 from Table 3-4, "IF Bandwidth Settings," on
page 3-5.

Table 3-4, IF Bandwidth Settings

WIDTH
NARROWEST

K1 K 2
0 Ox0E

NARROW 0x40 Ox0D
WIDE 0x80 OxOB

WIDEST OxCO Ox07

Four AGC settings are available. Choose constant K3 from Table 3-5, "AGC
Time Constant Settings," on page 3-5.

Table 3-5, AGC Time Constant Settings

Time Constant K 3

To use the numbers read from the PROM more directly, we developed a new
generalized algorithm to set up the 4487. This algorithm uses the values read
from the PROM and scales at strategic places so integer arithmetic can be
used. Herein, a number in [brackets] refers directly to the contents of a PROM
location. Remainders from integer divides can be ignored except where
noted.

1. The Fc value is expressed in units of 10KHz, e. g., 2215.5 MHz is
expressed as 221550L.
2. The minimum Fc is [1] *  100. The maximum is ( ( [2] *  100)
- (  [6] /  10) ) . Fc is clamped in that range.
3. The First Local Oscillator setting is calculated. This is (Fc -  (  [3]
* 100) )  /  (  [4] /  10),  saving both the quotient q and remain-
der r.
4. Calculate q + [ 5 ]  . Write the 8 LSB's of the result to register 1.
Shift the result 8 bits to the right, add the selected IF filter value (k1,
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Chapter 4: Block Diagram
Figure 4-1: Block Diagram
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