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54120S008 Baseband Converter Module Block Diagram
54120M009 R.F. Submodule Box - Mechanical Drawing

Top Cover
5412 0M010 R.F. Submodule Box - 

Bottom Cover
Mechanical Drawing

5412 OMOll R.F. Submodule Box - 
Body

Mechanical Drawing
54120S012 Active Filter Section Circuit Design
54120S013 SSB Mixer Circuit Design
54120S014 Oscillator Buffer Amplifier Circuit Design
54120M015 4-Way Switch Submodule Drilling Plan
54120M016 Oscillator Submodule Drilling Plan
54120S017 Synthesizer Divider Circuit Diagram
54120M018 Oscillator Buffer Submodule Drilling Plan
54120M019 Square Law Detector Submodule Drilling Plan
54120M020 SSB Mixer Submodule Drilling Plan
54120Q023 Square Law Detector P.C. Artwork
54120Q024 Synthesizer Divider P.C. Artwork
54120Q025 4-Way Switch P.C. Artwork
54120Q026 Oscillator P.C. Artwork
54120Q027 Active Filter Input Section P.C. Artwork
54120M028 Support bar modifications Mechanical
54120Q029 SSB Mixer P.C. Artwork
5412 0Q03 0 Oscillator Buffer P.C. Artwork
5412 0Q031 Active Filter Section P.C. Artwork
54120Q032 Gain Control Section P.C. Artwork
54120M033 Synthesizer Divider Drilling Plan
54120M034 Module Center Plate Drilling Plan
54120S035 Power Distribution and 

Switch Drivers
Circuit Diagram

54120Q036 Power Distribution P.C. Artwork
5412 0Q037 Power Distribution P.C. Artwork
54120M038 Front Panel Drilling Plan
541201039 Front Panel Silkscreen Artwork
5412 0D04 0 Internal Cable I/O Table
54120S041 Baseband Converter Wiring Wiring Diagram
5412 0M042 P.C. Board Support - 

Long Bar
Mechanical Drawing

54120M043 P.C. Board Support - 
Short Bar

Mechanical Drawing
54120M044 P.C. Board Support - 

Baseplate
Mechanical Drawing

54120M045 P.C. Board Support Assembly Drawing
54120M046 P.C. Board Support Assembly Drawing
5412 0M047 Heat Sink Mechanical Drawing
54120D048 Latched Memory Table
54120D049 Cable Assembly Assembly Drawing
54120S050 Headers Assembly Drawing
5412 0L051 8751 Program Logic Flow Chart
5412 0D052 8751 RAM storage Table
5412 0D053 Latched Bit Locations Table
5412 0S100 Interface Board Logic Diagram
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541205101 Interface Board Logic Diagram
541205102 Interface Board Logic Diagram 
54120K054 Ceckout / test set-up Block diagram

VLBA Memo List
Memo #
ACQ 03
ACQ 50
ACQ 64
ACQ 65
ACQ 67
ACQ 69
ACQ 70
ACQ 72
ACQ 74
ACQ 75
ACQ 77
ACQ 78
ACQ 79
ACQ 80
ACQ 82
ACQ 85
ACQ 86
ACQ 88
ACQ 101
ACQ 111

Title
Preliminary Evaluation of Low Noise Voltage 

Tuned Oscillators 
VLBA Bandpass and Closure 
VLBA Baseband Converter Tests 
MCB Protocol for Baseband Converter 
Stability Tests of VLBA Data Acquisition 

Electronics 
Active filter - Sensitivity to Operational 

Amplifier Performance 
Baseband Converter Local Oscillator Phase Noise 

Tests with Various Transistor Types 
Baseband Converter MCB protocol Errata 
Improved 16 MHz bandpass and further tests of the 
bandpass stability
VLBA Baseband converter test - Status of performance 
verification
Checks and Diagnostics of the I.F. processing 
electronics
Revisions to the Signal levels in the VLBA 
4-level sampling and baseband conversion AGC 
I.F. distributor and baseband converter 
Evaluation and modifications
Changes to MCB protocol for baseband converter 
and I.F. distributor
Tests of the swithched power or "synchronous" 
detectors in the I.F. distr. and baseband conv. 
Adjustments which may be required in the check-out 
of baseband converters
The effect of bias current fluctuations on the 
phase noise of the FET oscillator 
VLBA Baseband Converter Bandpass 
New bandwidth compensation Gain codes for 
Baseband converters

Specifications:
Input Frequency Range 480-1020 MHz
Gain (2 MHz Bandwidth) 64 +/- 1 dB (for AGC=max gain)
Gain for other Bandwidths +/-3 dB/Octave Decrease/Increase 
Level Control Max Attenuation 3 0 dB
Level Control Phase Shift <0.5 deg
Image Rejection >26 dB over Video range 10 KHz to
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Nominal Output Power 
L.O. Range
Energy in 10 KHz Sidebands
L.O. Phase Noise
L.O. Leakage Into Video
Gain Compression
SNR
Noise Temperature 
Dynamic Range
Temperature Coefficient of 

Phase 
L.O. Setting Time 
L.O. Repeatability
L.O. Leakage into Input 
Temperature Coefficient of 

Gain
Temperature Coefficient of 

Differential Phase 
Temperature Coefficient of 

Baseband Delay 
Input Switch Isolation

16 MHz
0 +/- 0.5 dB
500-1000 MHz in 10 KHz Steps 
<-40 dBc 
<2 deg r.m.s.
<-50 dBm 
<0.05 dB (1%)
>25 dB
<100,000 deg K 
>30 dB
<1 deg/deg C/GHz 
<1 sec
<0.1 deg Upon Return to Same

Frequency
<-60 dBm 
<0.1 dB/deg C
<0.1 deg/deg C
<0.1 ns/deg C at 8 MHz BW
>60 dB

Bandpass Response(see ACQ 101) 8-Pole Butterworth 
3 dB Point 45% of Nominal Sample Rate

i.e. 2 MHz Bandwidth 3 dB 
Point is at 1.8 MHz

Response:
1) >10 dB down at Bandedge (0.5 Sample Rate) X 1.08
2) <0.5 dB Ripple Across Lower 80% of Band
3) <1 dB Between Units Across Upper 20%
4) <5 deg Phase Ripple Between Units Across Lower 8 0%
5) <10 deg Between Units Across upper 20%
6) <0.1 deg/deg C Drift Over 80%
7) <0.1 dB/deg C Drift Over 80%
The above ensure closure errors are <0.1 deg.
Bandwidths 16,8,4,2,1,0.5,0.25,0.125,0.0625 MHz
Response specs are a factor of 2 less stringent 
at 16 MHz bandwidth.

8751 Firmware Specs:
1) Total power integration and synchronous detection with 
periods of an integral number of 80 Hz switching cycles.
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2) Auto-leveling (AGC) mode to maintain constant output power.

General Description:

The baseband converter selects any one of four I.F. inputs in the 
frequency range 480-1020 MHz and translates the I.F. spectrum to 
baseband using a synthesized local oscillator. The frequency 
conversion is performed in a single step using a "quadrature phasing" 
image reject mixer to separate the upper and lower sidebands. The upper 
and lower sideband baseband bandwidths ere individually selected from 
62.5 KHz to 16 MHz by FET switch-controlled active filters. FET 
switches are also used to switch precision resistors in two separate 
gain controls for each sideband. The first digital gain control 
provides the 3 dB steps needed to compensate for factors of 2 change in 
baseband bandwidth. The second digital gain control allows finer gain 
changes for automatic gain control (AGC).
The local oscillator (which covers 500 to 1000 MHz in 10 KHz 

steps),bandwidths and bandwidth compensating attenuation are under 
control of the monitor and control bus (MCB) using the standard 8 03 2 
microprocessor and standard firmware. An additional 8751 microprocessor 
(similar to 8032 but with RAM and EPROM all on one chip) is used to 
measure the baseband total power levels and to control the AGC 
attenuators in the auto-level mode. The 8751 also provides radiometric 
processing such as averaging and synchronous detection. Its operating 
mode is controlled by the MCB and it reports the radiometric averages 
via the MCB.
Theory of Operation:
4-Way Input Switch:
A 4-way input switch with high isolation is formed from commercial 

diode switches. Unselected inputs have the isolation of two unselected 
switch paths thereby doubling the 4 0 dB isolation of an individual 
switch to 70 dB or better. Switch loss is made up with an output 
amplifier. The reverse isolation of the amplifier also aids in 
preventing local oscillator leakage into other baseband converters.
500-1000 MHz Synthesizer:
The synthesizer consists of an oscillator with octave tuning range, a 

buffer amplifier and digital divider/phase detector contained in three 
separately shielded sub-modules.
The low phase noise oscillator is buffered and then divided by the 

desired ratio using a programmable synchronous divider. A digital 
phase/frequency detector driven by a lOKHz reference frequency provides 
frequency lock during acquisition and phase lock upon acquisition of 
the correct frequency. The 10 KHz reference is derived from 5 MHz and
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synchronized to the station sync (1 PPS). The oscillator phase will 
repeat when returned to the same frequency - as if it had never left 
the original frequency. In addition, the synchronization of the 10 KHz 
transition with a 5 MHz transition just following the station sync 
ensures that the L.O. phases repeat following a power loss.
The phase lock loop can be analysed as a "time" lock servo. In this 

manner we avoid having to use divide ratios and specific frequencies. 
The phase detector produces output pulses whose width is equal to the 
time difference between reference transition and divided oscillator 
transition. The detector sensitivity is given by:

detector sensitivity = 2 * DVECL * G1 * G2 * 10**4 volts/sec
where

DVECL = ECL logic level difference ” 800 mV
G1 = charge pump gain = ratio of discharge/charge time const.

= 4 * 47,000/330 = 570
G2 = operational amplifier gain = 3
detector sens " 3X10**7 volts/sec or 30 mV/nanosec

The oscillator tunes from 500 MHz to 1 GHz with a 10 volt change in 
tuning voltage with a tuning sensitivity of 100 MHz per volt or 0.2 
sec/sec/volt at the low end of the range. The loop filter transfer 
function is of the form

(l+st2)/stl (1)
where

tl = 47 millisec
t2 = 155 microsec

With the above values the loop natural frequency is 1700 Hz and the 
damping ratio is 0.8. Special tuning sensitivity compensation circuitry 
maintains this damping ratio over the entire frequency range.
Figure 1 shows the tuning curve and fractional tuning sensitivity of 

the voltage controlled oscillator. The figure also shows how the 
dynamic resistance of the compensation network matches the tuning 
sensitivity. Table 1 shows the oscillator parameters from which the 
theoretical phase noise curve has been derived on the assumption that 
all noise originates from outside a closed loop bandwidth of 1 KHz 
using the integral of (see VLBA Acquisition Memo #03)

S(W) = loglO [(K*T*W*W)/(Q*Q*P*dw*dw)] -3 dBc/Hz 
to derive the r.m.s. phase noise.
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Phase r.m.s. (radians) = [SQRT(KT/pb)](W/Q)
where

K = Boltzmenn's Constant 
T = Noise Temperature of Oscillator 
W = Center Frequency (Hz)
P = Oscillator Power 
b = Closed Loop Bandwidth (Hz)
Q = Locked Oscillator Q

which is approximately 4/Q degrees r.m.s. at 1 GHz assuming 300 deg K 
and one milliwatt oscillator power. For Q = 40 the theoretical phase 
noise is 0.1 degrees or -109 dBc/Hz at lOKHz from carrier.

FREQ L(nH) C(pF) Rs(ohm) Rp(ohm) Qu Ql
500 6 17 0.3 1200 62 '60

1000 6 4 0.3 5000 130 '50
where

Rs = Series resistance of varactor diode (derived from Q ~1000
at 50 MHz)

Rp = Equivalent parallel resistance of tank circuit 
Qu = Unloaded circuit Q 
Ql = Loaded Q

Notes:
1] For microstrip loss of 0.15 dB/foot series resistance =0.2 
ohm/inch.
2] RT/Doroid (Rogers 5880 is used for low loss and low dielectric 
constant to minimize stray capacitance)

TABLE 1 Voltage cotrolled oscillator parameters

SSB Mixer:
The image separation mixer uses the phasing method of single sideband 

reception. The L.O. oscillator is divided into two components with 90 
degrees phase difference using a commercial passive quadrature hybrid. 
The baseband outputs of the mixers are amplified in separate all pass 
networks with 90 degree difference phase before being added to form the 
lower sideband and subtracted to form the upper sideband. An ultra high 
frequency operational amplifier is used for each pole/zero pair. The 
first all pass amplifier following the mixer has 5.8 dB gain to raise 
its noise floor above the following stages which have unity gain. Each 
mixer is operated at 100 ohm input impedance to allow their inputs to 
be connected together for 50 ohm input impedance. This arrangement

7



eliminates the need for an input power splitter and improves the noise 
figure since the operational amplifiers have improved noise figure at 
an impedance greater than 50 ohms. The overall gain of the submodule is 
20 dB including the gain of the summing amplifiers which follow the all 
pass networks. The all pass transfer function is

(stp-1)/(stp+1) (2) (See Figure 1)
where

tp = all pass time constant = RC

Active Filters:
The same ultra high frequency operational amplifier used in the SSB 

mixer is also used in the active filter circuit. An 8-pole Butterworth 
response filter is formed from four operational amplifiers - each 
providing two poles. Fixed close tolerance capacitors are used and the 
pole positions moved for each bandwidth by using FET switches to select 
appropriate precision resistor values via eight bits in common to all 
filter sections of one sideband. The active filter circuit 
configuration chosen was that which employs a voltage follower which in 
its simplest form has the transfer function

1/(SCIR*SC2R+2SCIR+1) (3) (See Figure 1)
allowing the poles to be scaled by scaling R. In the actual circuit the 
following factors are taken into account:
a) Stay capacitance to ground due to circuit board, operational 
amplifier and FET switches
b) The FET switch "on" resistance
c) The operational amplifier input resistance - (important only at the 
narrow bandwidths which use a large value of R)
d) The phase shift through the operational amplifier - (important only 
for the widest bandwidth)
The pole frequency shifts caused by the above are generally 

compensated by adjusting the RC values while the Q loss is corrected by 
increasing the voltage follower gain slightly above unity. A 
combination of circuit theory and computer simulation was used to 
arrive at the corrections.
Gain Control:
Following the active filters there is a gain control formed by using 

an FET switch to select resistor values which determine the gain of an 
operational amplifier. The least gain of 0 dB occurs with all switches
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open and the closing of each switch increases the gain by 3 dB - only 
one switch being closed at a time. Thus each all zeroes selects 0 dB 
for 16 MHz bandwidth and each bit selects the gain to compensate for 
narrower bandwidths. Following the bandwidth compensation gain control 
there is another gain control whose resistor values are arranged to 
provide an 8 bit voltage gain control with maximum gain (FFH) of 12 dB. 
This gain control employs two FET switched paths for each resistor to 
improve the isolation between selected paths and ensure a low phase 
shift change with gain setting. Resistor values are corrected for the 
FET switch resistance.
Square Law Detector:
The square law detector uses the best known square law diode - namely 

the back diode. The back diode evolved from the germanium tunnel diode 
and has a voltage/current curve similar to the tunnel diode - but 
without the negative resistance slope - the "back" current starts at 
zero volts and the forward current is small for moderate voltages. The 
small detected voltage from the back diode is amplified with a high 
quality low offset operational amplifier and converted to a digital 
output with a voltage to frequency converter. This method of square law 
detection originated at NRAO many years ago and is still the best known 
method for achieving wide dynamic range and a uniform response to wide 
input bandwidths.
Digital Interface:
A digital interface board on a wire wrap panel provides both the MCB 
interface and a local microporcessor for radiometric calculations and 
automatic gain control.
The MCB interface uses the standard interface firmware and almost the 

same circuit as the standard interface. Drawing 5412 0D048 shows the 
"latched" memory allocation for the interface. 64 bits are set by MCB 
commands, 16 bits by hardware in the baseband converter and 48 bits are 
set by the local (8751) microprocessor. The 8751 is paced by a 160 Hz 
interrupt which is derived from 5 MHz and synchronized to the station 
sync (1PPS) . A flow chart for the 8751 firmware is shown in Figure 
54120L051 and internal RAM storage allocations are shown in Table 
54120D052.
Power Distribution:
A power distribution PC board is provided to supply +/-6 volts for the 

SSB mixer and +/-12 volts for the active filter/gain control boards. In 
addition the board provides open collector drivers for the FET switches 
which require 12 volt logic to achieve low on resistance.

Circuit Details:
4-Way Input Switch:
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The circuit shown in 54120S006 utilizes Minicircuit's PSW-1211 diode 
switches. The switches are driven by standard CMOS logic with decoding 
of the 2-bit input and for driving the switches. The bias lines have to 
be well bypassed to eliminate cross-coupling through these lines.
500-1000 MHz Oscillator:
The oscillator circuit (54120S005) is a Hartley oscillator utilizing a 

FET. Biasing for the FET is derived by resistive drop from 15v with 
grounded gate and a constant 4 ma to the source via a 3.6 k ohm 
resistor to -15v. Tuning is provided via a MA 46577B GaAs hyperabrupt 
varactor diode. The OP-07 amplifier converts the differential output 
from the phase detector to single ended output. The loop filter is 
formed by several components. R10 (33 ohms) and C3 (4.7 UF) form t2 (of 
equation 1) while R09 (10 Kohms) and C3 together with R03 and C2 form 
tl (of equation 1) . The zero formed by R03 and C2 cancels the pole 
formed by R09 and C3 so the final result is the transfer function of 
equation. Dl, R07, C05 and D2 form a network whose dynamic resistance 
decreases with tuning voltage in a way needed to reduce tl and 
compensate for the reduction of tuning sensitivity with increasing 
voltage. The TLC372 dual comparator provides an indication of lock 
using a wired "AND" to determine whether the tuning voltage is greater 
than 1 volt and less than 12 volts. In addition the lock detector 
senses excessive noise in the loop. A lock condition is not signalled 
if the integrated phase error is out of limits or there is more than 7 0 
millivolts noise in the loop at the output of the OP-07.
Buffer Amplifier:
The oscillator output is buffered to drive the SSB mixer, the

synthesizer divider and the front panel monitor. The circuit
(5412 0S014) uses Avantek GPD amplifiers and Minicircuit's power
splitters and attenuators. A high reverse isolation is needed to 
prevent "pulling" the local oscillator. The ciruit diagram shows the 
nominal levels and gains.

Synthesizer Digital Divider (Circuit 54120S017):
This digital divider is a synchronous counter based upon the swallow 

count principle in which the input divider stage either divides by 10 
or 11 for the first few cycles depending upon the least most 
significant digit. In order to be able to divide frquencies up to 1 GHz 
a GaAs variable modulus counter is used. This IC is compatible with ECL 
but requires two additional reference voltages (Vss and VICH - see data 
sheet) for the internal GaAs FET logic and the input diode clamp which 
are provided by resistive voltage dividers. The counter stages are 
loaded with digits which are the hex complement plus one (see MCB 
protocol) and the counter counts up to all ones before being preset 
again. The 12040 phase detector is followed by a diode charge pump 
circuit to stretch out the narrow phase error pulses and increase the
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detector phase sensitivity. To minimize D.C. offsets the diodes are 
biased to the mean ECL logic output.
SSB Mixer (Circuit 54120S013):
The circuit is in some ways quite straightforward (compared with MKII 

and III SSB Mixer) because each all-pass stage is independent of the 
other stages. The circuit is however complicated by the need to 
compensate the ultra high frquency 5539 operational amplifiers to 
ensure stability. The method of compensation is one in which the 
feedback ratio is reduced at high frequencies to ensure adequate phase 
margin by means of the 100 ohm and 100 pF placed in series across the 
input. In addition a 12 pF capacitor from pin 12 provides a phase lead 
to further improve stability margin. Pin 12 is an intermediate point in 
the operational amplifier circuit which leads the output at high 
frquencies. All operational amplifier stages have RC power filtering 
from + and -6 volt supply. The all pass stages which are fed by the 
mixer outputs have 5.8 dB gain while the other stages have unity gain. 
The output sum and difference amplifiers have 20 dB gain followed by 6 
dB output loss owing to 50 ohm series resistors required to provide 50 
ohm output impedance. Critical components are close tolerance (1% for 
resistors and 5% for capacitors) and resistor values have been adjusted 
to allow the use of standard capacitor values.
Active Filters and Gain Controls:
The active filters, gain controls and output amplifier are built in 

sections and assembled into one long PC board. Drawing 54120S003 shows 
the overall circuit with details of the active filter sections, 
bandwidth compensating gain control and AGC being shown in 54120S012, 4 
and 1. The active filter sections are arranged in order of increasing 
Q. Separate power and control lines are used for active filter 
sections, bandwidth compensation gain and AGC.
The active filter sections use a 5539 operational amplifier and 4 quad 

DMOS FET switches to switch in the resistor values appropriate for each 
bandwidth. The capacitance Cl has been reduced from the theoretical 
value by the measured circuit board capacitance plus the 5539 input 
capacitance. C2 has been corrected for the circuit board capacitance 
and the 5002 capacitance to ground. The 5002 capacitance to ground in 
the second set of switches has been reduced by supplying the substrate 
through 1 Mohm resistors. Resistance values have been reduced to 
compensate for the switch on resistance. The 47 ohm and 50 pF across 
the 5539 input CC form the compensation network to ensure stable 
operation of the 5539. RC increases the closed loop gain slightly above 
unit to compensate for Q loss due mainly to the stray capacitance to 
ground on the FET switch side of C2.
The gain control circuits also use 5539 amplifiers and 5002 switches. 

It was necessary to bypass the control lines going to the bandwidth 
compensation attenuators owing to the large gain which follows.
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Square Law Detector (Circuit 54120S002):
The square law detector circuit uses a BD4 back diode followed by an 

OP-27EN operational amplifier and ADFC32 voltage to frequency 
converter. The low offset E version of the OP-27 was chosen and in 
addition a 30 microvolt positive offset is provided via R05, 06, 07 to 
ensure that there is always a digital frequency output.
Digital Interface:
The digital interface board is a wire wrap panel whose circuits are 

shown in 54120S100, 101, 102. The part of the circuit associated with 
the MCB was largely copies from the MCB standard interface. 128 bits of 
latched memory are contained in 74259s with 74251 selectors for 
addressing. The latched memory is allocated according to Table 
54120D048. The MCB 8032 and 8751 local microprocessors run 
independently with separate clocks and can read and write into latched 
memory. The 8751s priority interrupt is driven via the 160 Hz signal 
derived from 5 MHz. The station sync (1PPS) synchronizes this 160 Hz 
via the logic in B41,B52, B53 and B51. Timing diagram is the same as in 
the 32 MHz synthesizer module (see Drawing 54210S001). MCB commands and 
requests also generate an interrupt to the 8751 to avoid conflict with 
access to the latched memory. For example the 8751 only reads the mode 
bits which are set by the MCB after receiving and interrupt and before 
acknowledging the request. The program flow is shown in 54120L051. The 
current version of this firmware acknowledges the MCB in less than 50 
microseconds.
Power Distribution and Module Wiring:
The power and control signals to the sensitive analog active filter 

and gain control circuitry are routed via a power distribution PC board 
(Drawing 54120S003) which contains voltage regulators and open 
collector drivers.
Drawing 54120S041 shows the overall module wiring diagram. All cables 

have the same connectors and pin allocations on each end except the 
cable from the 20 pin module connector to AJ2 on the digital interface. 
The cable assembly is shown in Figure 54120D049.

Front Panel Monitor:
The front panel provides the following BNC outputs:

L.O. Monitor 
USB Baseband 
LSB Baseband

-10 dBm nominal 
-10 dBm nominal 
-10 dBm nominal
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I/O Connections and Power Levels:
Pin # 

1 
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16

Function
GND
+5V (2100 ma)
5 MHz + 13 dBm Nominal
I.F.A -30 dBm/500 MHz Nominal
1 PPS >1V <5V 50 ohms
MCB Monitor Output (-)
MCB Monitor Output (+)
NC
USB Baseband Output 0 dBm nominal
I.F.B
I.F.C
MCB Command Input (-)
MCB Command Input (+)
-15V (550 ma)
+15V (850 ma)
LSB Baseband Output 0 dBm Nominal

17 I.F. D
18 Inner Bin Slot Address Bit 0

(Pull Ups on Board, 0i = GND
19 Outer Bin Slot Address Bit 1
19 Inner Bin Slot Address Bit 2
19 Outer Bin Slot Address Bit 3
20 Inner Bin Slot Address Bit 4
20 Outer Bin Slot Address Bit Parity

1 = Open

Address and Bit Assignments:
Rack # BB01 BB08

Bit Slot Address 1 20H 27H
2 3 OH 37H

Control and Monitor Bit - See Drawing 54120D048
Relative Address* - and MCB Protocol in Acquisition Memo #65
Absolute Address = Address Placed in Indirect Location + Relative 
Address
Indirect Location = (Slot Address)*2 + l - See MCB Specification

Test Procedures:
Submodules can be tested individually using a bench test set-up. 

Complete module tests require the use of the station computer or a 
local replacement for the MCB control. One such replacement is the 
TRS-80 Model 100 and a printer. With this set-up test signals can be 
injected into the I.F. and converted to baseband for viewing on a scope
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or plotting bandpasses on the printer. Drawing 54120K054 shows a check
out/test setup. The following checkout procedures have been used for 
modules serial numbers 9 through 16 after carefully inspecting boards 
for shorts and solder bridges:
1] Calibrate the square law detector submodules using a source of 5MHz 
at -22 dBm and a frequency counter or high quality scope.
2] Test filter boards in a working module.
3] Before appling power to the assembled module perform the following 
resistive checks and compare results with working module:

All I/O pins to ground (voltages,signals and address pins)
+ and - 6v to ground (at feedthrus on SSB mixer)
+ and -12v to ground (probe at regulators)
Front panel monitors to ground
All filter board control lines (should all be 20 K to gnd.)

Resolve any discrepencies. For example shorts between control lines 
will reduce resistance to ground (10 k for a single short). Shorts or 
incorrect power wiring will usually result in significant changes in 
the resistance to ground.
4] Apply power and check internal voltages +6,-6,+12,-12.
5] Establish MCB communication and set L.O. to 650 MHz
6] Check L.O. with a counter or analyser
7] Sweep converter and observe bandpass on USB and LSB monitors at 16 
MHz and 62.5 kHz bandwidths.
8] After resolving any problems evident in previous tests run the 
automatic test software.
9] Check printout for deficiencies and if image rejection needs 
improving return to sweeper set-up and adjust input wire lengths and/or 
r.f. hybrid.
10] Check input switch isolation by switching to an unconnected input 
and injecting a much stronger test signal.

Replacement Instructions:
The baseband converter is a fairly complex module. Try to localize 

the malfunction to a particular submodule and then exchange the 
submodule. Be sure that the hardware control bits are being correctly 
set via the MCB. These can be probed on the digital interface board at
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the locations given in Drawing 54120D053. "Solderwick" should be used 
to remove defective components from PC boards.

Parts List:

Data Sheets:
12040
SD5002N
NE5539N
ADFC32
10G070
5082-2835
5082-2810
BD4
LMX-113
MA46577B-20
JH-140
ATC-100
LH033CG (See 5 MHz Distributor)
GPD-1002
GPD-1003
RT/Duroid
OP-27
OP-07
TLC372CP
PSW-1211
MGF-1402
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ALL PASS:

TRANSFER FUNCTION =

WHEN R
Rg

RSC -  1_Rf_
R J \ RSC +  1

+ R

ACTIVE FILTER: C2

OUT

TRANSFER FUNCTION 

WHEN

A /[1  +  2RSCi +  S 2R2 C ! ( C 2 + C  s tra y ) ]

A =  1 +  ̂ C s tray/C2^)

1/
FREQUENCY =  [ 1 / ( C 1 ( C 2 +  C s t r a y ) ) ]  ^ ( l / R )  rod/sec

'/
Q = CCC2 +  C S t r a y ) /C , )  2 ( 1 / 2 )

FIGURE 2 SIMPLIFIED CIRCUIT ANALYSIS FOR NE5539 CIRCUITS 
(USED IN VLBA BASEBAND CONVERTER)

NOTES:
1. SEE TEXT FOR COMPENSATION NETWORK FOR STABLE OPERATION.
2. SEE TEXT FOR DISCUSSION OF COMPUTER CIRCUIT SIMULATIONS.



1 % TOL. 

7870

C H A N G E OWN C H K 'D A P P 'D
B Y

D A TEL E T T E R B Y B Y D .C .N . & D E S C R IP TIO N

5,14

11

- 1 2V .  

+ 12V

OUT

E F G H 
12 1 5  13 10

SD5002N
18 17 19 2 0

1960

yvw-'
1.0PF

NOTES:

1. RESISTORS CORRECTED FOR 40 OHMS ON 
RESISTANCE AND NEAREST STANDARD 
VALUES SELECTED.

2. TYPICAL PHASE SHIFT 50ps/db
3. FOR +12dB GAIN LSB = .03dB
4. 2.7pF AND I.OpF ARE SOLDERED 

TO CIRCUIT SIDE OF PC BOARD.

LAS T CHANGE MADE 10/21/38

E L E C T R O N I C  N O T E S :  

U N L E S S  O IH E R W IS E  N O TE D :

R E S IS TO R S :

C A P A C ITO R S :

IN D U C TO R S :

U S E D  O N
DRAW N FOR:

A.E  R O G ER S

DRAW N BY;

A .P H ILBR O O K

C H E C K E D  BY:

D A TE :

4 / 8 7

4 / 8 7

N O R T H E A S T  R AD IO  O B S E R V A T O R Y  C O R P O R A T IO N  
H A Y S T A C K  O B S E R V A TO R Y  

W ES TE O R O , M A S S A C H U S t T 1S

D I G I T A L  A T T E N U A T O R  F O R  A C C  
V L B A  B A S E B A N D  C O N V E R T E R

5
4
1
2
0
S

0
0
1



C H A N G E
L E T T E R

OWN
B Y

C H K ’D
B Y

A P P 'D
B Y

D A TE D .C .N . *  D E S C R IP TIO N

R07
4.7M

NOTES:

1. A 30uV D.C. OFFSET IS USED TO 
ENSURE THAT OUTPUT FREQUENC

2. R04 IS ADJUSTED TO MAKE 
- 2 2 d D m  = 1 VOLT.

E L E C T R O N I C  N O T E S :  

U N L E S S  O TH ER W IS E N O TE D :
U S E D  O N

DRAW N FO R :
A . E . R O G E R S

D A TE :

7 - 0 7
N O R T H E A S T  R AD IO  O B S E R V A T O R Y  C O R P O R A TIO N  

H A Y S T A C K  O B S E R V A T O R Y

DRAW N BY:
A P H I L B R O O K

W ES TF O R D . M A S S A C H U S E T T S

R E S IS TO R S :
7 - 8 7

SQUARE LAWY > 0.
C A P A C ITO R S :

C H E C K E D  BY: DETECTOR

IN D U C TO R S :
S C A LE  N 0 N E 1

o
P R O J E C T C 54120S002

C L A S S IF IC A TIO N ?
2r EN G INE ER : A F R \ S O U A R C DWG Sl?E DWG N O Kt V

5
4

1
2

0
S

0
0

2



ACTIVE FILTER SECTIONS 

0=0.51 ; 0.60 ; 0.90

BANDWIDTH 
COMP. ATTEN.  

- 1 2 V .  +12V.

C H A N G E
L E T T E R

OWN
B Y

C H K 'D
BY

A P P 'D
B Y

D A TE O .C .N . ic D E S C R IP TIO N

A APH 11/87 SEE ARCHIVED DISKS
B APH 1 2 /8 7 SEE ARCHIVED DISKS

4dB

+ 12V.

2000
A / V V

2pF

H h

14100
N
12\J

1

120
0.1

;Hh]_

470 -VvV 
0.1

P2 
BW COMP 

62.5KHz 30dB 
16 MHz 6dB

AGC ATTEN. 

- 1 2V .  + 12V.

200 W V ---i

P3 
AGC 

MAX. GAIN 
1 2dB

NE5539N S 1 2 0  

-12V.

20dB OUT PUT  AMP

OUTPUT
OdBm NOM. ( + i O d B m  M A X  )

F.P.MON.
- 1 0dBm

- 12 V.  

ADLH0033CG”

BUFFER
- 6 d B

CD

o
TO SQUARE LAW 
- 2 2 d B m  NOMINAL

DWG. LAST CHANGED 10/31/88

NOTES:
1.DASHED LINES INDICATE SEPARATE PC BOARD SECTIONS.
2. SEE DRAWINGS 54120S012, 54I20S001,  AND 54120S004 
FOR CIRCUITS OF ACTIVE FILTER. BANDWIDTH COMP..
ATTEN. AND ACC.

E L E C T R O N I C  N O T E S :  

U N L E S S  O TH ER W IS E N O TE D :

R E S IS TO R S :

C A P A C ITO R S :

IN D U C TO R S :

U S E D  O N

S C A tE

C L A S S ll 'IC A llO N

DRAW N FOR:

A .E  R O G E R S

DRAW N OY:

A . P M I L B R O O K

C H E C K E D  BY:

P R O JE C T

TnonTTr-

D A TE :
J / 8 7

3 / 8 7

N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N  
H A Y S T A C K  O D S E R V A T O R Y  

W E S tF O R D . M A S S A C H U S E T T S

B A S E B A N D  F I L T / A M P  
( B A S E B A N D  F I L T E R S  &  B W  G A I N  ic A G C )

| l(\ f  it. '■

5 4 1 2 0 S 0 0 3  I f3 

n o  i<c

5
4

1
2

0
S

0
0

3



10 13 11 E L E C T R O N I C  N O T E S :  

U N L E S S  O TH ER W IS E N O TE D :

R E S IS TO R S :

C A P A C ITO R S :

IN O U C TO R S :

C H A N C E
L E TT E R

DWN
B Y

C H K 'O
B Y

A P P 'D
B Y

D A TE D .C .N . it  D E S C R IP TIO N

4.7pF

H h -
14

2000
- A A / V -

+ 12V.

240 

0.1
N12H _  10\ 8 -

200 3 470 
-----------W v - J

OUT

NE5539N

0.1

240 1.0

-1 2V .

+ 12V.

- 12V.
NOTES:

1. LOWER CAPACITANCE DRAIN USED AS INPUT.
2. 16MHz BW = 6dB = 40H.

250KHz BW = 24dB = 1H.
125KHz BW = 27dB =  29H.
62KHz BW = 30dB = 2BH.

3. 1 uF INPUT CAPACITOR SHOULD BE WITHIN 10%.
4. GAIN RANGE OdB = OH = ALL LOW. O

33dB = FFH = ALL HIGH.
5. USES SAME PC BOARD AS AGC GAIN CONTROL.

16 PIN PWR/CONTROL CONNECTOR IS CENTERED 
(OMITTING TOP AND BOTTOM ROWS OF HOLES)

U S E D  O N
DRAW N FO R :

A .E  R O G ER S

D A TE :

7 - 8 7
N O R T H E A S T  R AD IO  O B S E R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A TO R Y  
W ES TFO R D , M A S S A C H U S E T T SDRAW N B Y :

A PH ILD R O O K 7 - 8 7
D I G I T A L  A T T E N U A T O R  F O R  B W  C O M P E N S A T I O N  

V L B A  B A S E B A N D  C O N V E R T E R
C H E C K E D  BY:

S C A LE  N 0 N [ - s'>

I

P R O J E C T
c 5 4 1 2 0 S 0 0 4

HL V
C LA S S lF IC A T lO N E N G IN E ER '

A lR \ B W 0 0 M P DWG SI?E u w i; m )

5
4
1
2
0
S
0
0
4



LOOP FILTER/AMPLIFIER

C H A N G E
L E TT E R

OWN
B Y

C H K 'D
B Y

A P P 'D
B Y

D A TE D .C .N . ic D E S C R IP TIO N

NOTES:
V  IF N E E D E D  A TRIM R E S I S T O R  O F  1 0 0 K  C A N  B E  A D D E D  B E T W E E N  P I N S  

1 OR 8 A N D  + 1 5 V  ( P I N  7 )  T O  N U L L  l O K H z  S I D E B A N D S .
2. F E R R I T E  CO R E  4 C 4  IS P L A C E D  B E T W E E N  M C F - 1 4 0 2  G A T E  

AND  S O U R C E  TO E L I M I N A T E  T H E  T E N O A N C Y  F O R  P A R A S I T I C  

O S C I L L A T I O N  A T  3 G H z .
3. R I 6  M A Y  HA VE TO  B E  A D J U S T E D  F O R  O P T I M U M  F E T  BI A S .

E L E C T R O N I C  N O T E S ;  

U N L E S S  O TH ER W IS E N O TE D ,

R E S IS TO R S :

C A P A C ITO R S :

IN D U C TO R S :

U S E D  O N

S C M E  N O N E

CLASSlf ICA not

DRAW N FOR:

A E R O C E R S

DRAW N BY.

A P .H E B E R T

C H E C K E D  BY.

m  ■ ■

P R O J E C T

D A TE :

2/88

2/88

N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N  
H A Y S T A C K  O B S E R V A T O R Y  

W ES TF O R D . M A S S A C H U S E T T S

S Y N T H E S I Z E R  O S C I L L A T O R  
( S U B - M O D U L E  F O R  B A S E B A N D  C O N V E R T E R )  

( W I T H  I M P R O V E D  L O C K  I N D I C A T O R S )

*C H \ S

54120S005
(VC Nil

5
4

1
2

C
S

0
0

5



C H A N G E
L E TT E R

OWN
B Y

C H K ’O
B Y

A P P ’D
B Y

D A TE D .C .N . & D E S C R IP TIO N

8 7

2
1

3.4.6
5

JL

8
7

2
1

3.4.6
b

-2r

I H
- T ___

+ 5V.

+ 15V.
55ma 

'' I .OuF

4 -  T  A  SMC 
----------------- 1 I ( P  O UT PU T

3

G P D - 1 0 0 3

LSB

MSB.

_E

luF

16
4

5

6
EN

7

+ 5V.

I 1

MINI-CIRCUIT 
PSVV— 1 211 SWITCHES 74HC139

BIT 1

/ \
/ \
/ — \
/ \

+ 15V.

+ 5V.

LSB

MSB

in

-{>

>
10

12

-t- S V
I y - ± -  8 74HC4050

11

FILTER F E E D -T H RU S SWITCH DRIVERS

10

12

8 74HC4049

NOTES:
1. ALL CAPACITORS ARE ATC100B201JMS50 EXCEPT 

AS NOTED.
2. ON SOME UNITS SOME FERROXCUBE 3E2A MATERIAL 

HAS BEEN PLACED NEAR INPUTS TO SUPPRESS 
RESONANCES.

3. COPPER FOIL IS USED TO FILL SPACE BETWEEN 
INPUT SWITCHES AND FRONT FACE OF BOX.

E L E C T R O N I C  N O T E S :  

U N L E S S  O TH ER W IS E N O TE D :

R E S IS TO R S :

C A P A C ITO R S :

IN D U C TO R S :

U

U S E D  O N
DRAW N FOR: 

A .E . R O G ER S

D A TE :

4 / 8 7
N O R T H E A S T  R AD IO  O B S E R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A T O R Y  
W ES TFO R D , M A S S A C H U S E T T SD RAW N BY:

A P H Il BR O O K 4 / 8 7
4 -  W A Y  S W I T C H  S U B  M O D U L E  F O R  

B A S E B A N D  C O N V E R T E R  P C - B O A R D  
O d B  G A I N .  > 70<JB I S O L A T I O N

C H EC KEO BY:

S C A L E  NONE
>
0
1

P R O J E C T C
5 4 1 2 0 S 0 0 C

C L A S S IF IC A TIO N f NGINI LR :
M R \$ w ii iflMOO DWG SIZE DWG N () Kt V

- 
5
4
1
2
0
S

0
0
6



D.C.N. k  OCSCR»PnON

RECEIVER I.F. DISTR. SSB MIXER LOW PASS + AMP + AGC

30K = 
- 9 7 d B m / 5 0 0 M H z

GAIN (dB) ,  ” *?krA1 l 0 - “ 20 ,  - 0 0  v '  (NOMINAL 
INCL. CABLE)

4 d B 2 0 d B

BW
COMP.
GAIN

3 0 (6 2 K H z )
6(16MHz)

—18—> .12 13

NORMAL POWER LEVELS (3 0 °  K IN P U T -O d B  ATTEN SETTING j |
(3 ,0 0 0  K - 2 0 d B  ATTEN SETTING) - 3 0 d B m / 5 0 0 M H z  - 2 0 d B m / 5 0 M H z

3 ,0 00  K LINE IN 6 2 .5 K H z  CHANNEL

ld B  GAIN COMPRESSION LEVELS

INTERNAL NOISE LEVELS

I
- 3 0 d B m / 5 0 0 M H z - 2 0 d B m

I
-  15d B m

+ 5 d B m

AGC = 2 d B

AGC= - 1 8  dB

6 d B m

- 6 2 d B m / 5 0 0 M H z
(1 0 0 .0 0 0 K
INCLUDING

MIXER)

1 6 d B m

O d B m

O dB m

I
+ 1 3 d B m  I

O

DERIVED FROM ABOVE:
BASEBAND SNR BETTER THAN 3 2 d B
WORST CASE SENSITIVITY INTERFERENCE WITHIN I.F. -  BUT 
OUTSIDE BASEBAND CHANNEL - 7 1 d B m  AT FRONT -  END INPUT. 
DETECTOR § 1 READS 1 VOLT AT - 3 4 d B m  INPUT LEVEL FROM RECEIVER 
DETECTOR #2 READS 1 VOLT AT O d B m  BASEBAND OUTPUT 
( - 1 0  d B m  ON FRONT PANEL BNC MONITOR OUTPUT)

NOTES
1. FOR STRONGER LINES THE BW COMP. GAIN 
CAN BE DECREASED TO AVOID RUNNING AGC 
BELOW -  18dB H NtSM ANQ/QW. >l£Al IPCATMDlT

SHOP NOTIS: UNUSS OT>O.H*I5C SPCCifiCO

1. DIMENSIONS ARC IN INCmCS
2. TOlCfUNCC ON OIMLNSIONS 

FRACTIONAL 1 1/64 
OCCIMAL XX 1 01 
DCClMAl XXX ft OOS
AN GUI AR ft 0 30'

3. SURF*Cf RuUCMNCSS 
PCR U lL -S TU -IO

4. RCMOVC 0URHS AHO BHlAK 
SHARP IDOtS \/ti MAX

5. SCRLW TnRCAUS K H  M U-SID  
6 AIL O'MlNSluHS fO APPl T

BE f (JNC PlAtlNO OH CUN -  
vi HjiOH CO* hue

scm

a/ss* 1C

A .E .R U G E R 3

A. P H II.B R O O K

»»n _  k m g cisi

N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A T O R Y  

W ES TF O R D . M A S S A C H U S E T T S

SIGNAL LEVELS IN VLBA 
RECEIVING SYSTEM

1120K007



I.F. 
INPUTS

+ 15V. + 5V — 6 V. +6V. -1 2 V .  + 12V.

C H A N G E
L E T T E R

OWN
B Y

C H K 'O
B Y

A P P 'O
B Y

D A TE O .C .N . & D E S C R IP TIO N

BASEBAND

3 -

3 -

4- W A Y  
INPUT 

SELECT

SELECT
+ 15V.

+ 15V. 
+ 5V. 
-15V .

+ 1 5V. _  

-15V—

OSC

USB FILTER/AMP

I Q I-1 2 V .  +12V. a 8

LSB FILTER/AMP

'8' 
BW SEL

181 
GAIN 

COMP.

BUFFER

* LOCK

+10dBm

L.O.
{ O  MONITOR 

- l O d B m
+ 1 0 d B m

+  5V.. 

5MHz j>)__
COUNTER/PHASE COMP.

5MHz

GND.

DATA IN

DATA OUT

Ipps 

RACK 

ADDR.

>
>
>
>
>
>
>
>

SYNC
FREQ SEL 
20 BITS

- 1 5  + 1 5  + 5  - 6  + 6  - 1 2  + 1 2

M l  H  H
POWER DIST & SWITCH DRIVERS

INPUT USB LSB USB 
SEL BW BW GAIN

16

LSB
GAIN

16

-1 2 V .  +12V. OUTPUTS

USB AGC

-1 2 V .  + 12V. 16

LSB AGC

16
GAIN

USB .—  
— -------------------------(o
- ( OF.P.MON.  —

LSB

F.P.MON. €1

+ 5V.

COUNTER A
INPUTS

B

DIGITAL INTERFACE ERROR SENS.

SERIAL ff SENS.

USB

LSB

LOCK

SERIAL §

NOTES:

oO
o
o
00
o
CM

M-m

E L E C T R O N I C  N O T E S .  

U N L E S S  O TH ER W IS E N O TE D :
U S E D  O N

DRAW N FOR: 

A .E .R O C E R S

D A TE :

7 - 8 7
N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A T O R Y

ORAW N DY: W E S TF O R D . M A S S A C H U S E T T S

R E S IS TO R S : A .P H IL BR O O K 7 - 8 7

C A P A C ITO R S :
C H E C K E D  BY: D n o L u n l N U  V L K  I t  K

2 WIDE MODULE

IN D U C TO R S : S C A LE  NONE *>
o

P R O J E C T c 54120S008
C L A S S IF IC A TIO N 8< EN G INEER : AER\HASCONV DWG. SI7E DWG N O R f V



ITEMIZED TOP COVER DATA

DIMENSIONS

ITEM A B C D E

1 1.75 1.50 .812 1.625 1.375
2 2.50 1.45 1.187 2.375 1.325
3 4.25 2.00 2.062 4.125 1.875
4 4.50 3.00 2.187 4.375 2.875

NOTES
MATERIAL

.062 ALUM. 6061 -T 6

f lN llH  ANP/DR H O T  TREATMENT

CLEAR ALODINE 
(CONDUCTIVE FINISH)

DC*. I  DESCRIPTION

1<

u

SHOP fCTES* UNLESS OTHERWISE SPECIflED

1. PIKCNSIDNS ARE IN INCHES
2 .  to llh a n c e  on dihc nsions

FRACT10NAL < |/(4  
DECIMAL -XX ft 01 
DECIMAL -XXX ft .005 
4NGIIAR ft 0*J0'

3. SOW ACE PlhJGif £SS 
PCR H IL -S TD -IO

4. RtHDVE BURRS AND WEAK 
SHAkP EDGES 1/64 *AX

5. S CktV THREADS PCW N IL -S TD -*
6. A IL  DIHINSUHS TO APPLY 

BTFORC PI A T IK j CJW COn -
v l k s i u j  c o a t in g

NCMI ASSCMK.T

h a il , i  rro cc n

N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A T O R Y  

V E S T T O R D .  M A S S A C H U S E T T S

I T E M I Z E D  T O P  C O V E R  P R O T O T Y P E  
P . C . B O A R D  B O X  

V L B A



O C X . *  OCSCHIPTION

ITEMIZED BOTTOM COVER DATA

DIMENSIONS

ITEM B F G H Z W T

1 1.50 1.250 1.625 2.000 2.25 .812 1.375
2 1.45 1.200 2.375 2.750 3.00 1.187 1.325
3 2.00 1.750 4.125 4.500 4.75 2.062 1.875
4 3.00 2.750 4.375 4.750 5.00 2.187 2.875



CMANCf
LITTER

b'*N
BY

Cmu'O
BY

Af-e'o
ST DATE O.C N k DtSCDJ’ T'OM

B A P H 8/ 87 C H A N G E D  FR O M  # 0 - 8 0  TO  # 1 -7 2  H O L E S

C E N T E R  L I N E S  O F  ( 4 )  # 1 - 7 2  X . 1 2 5  D E E P  C O R N E R  H O L E S  
C O I N C I D E  WITH S I D E S  O F  T H R U  S L O T .

# 1 - 7 2  TAP X 
.125 DEEP 
( 4 )  HOLES

.0 31  ( T Y P .  W A L L  T H I C K N E S S  
B E T W E E N  . 0 9 3  R A D .  A N D  
E D G E  O F  B O X )

--------- . 0 9 3  R A D . ( T Y P . )

—  .1 2 5  ( T Y P .  A L L  S I D E S )  

.1 2 5  ( T Y P .  A L L  S I D E S )
w

B

F .062

A

# 0 - 8 0  T A P  
X .1 2 5  D E E P  
( 6 )  H O L E S .

H0 - 8 0  TAP X .125 
DEEP (G) HOLES. BOTTOM VIEW .062

. 9 0 0 T
i

_L
I T E M I Z E D  B O X  D A T A

. 5 0 0 I
S E C T I O N  P - P

D I M E N S I O N S

I T E M S U G C E S T E D  P A R T # A B C D E F G W P . C .  B O A R D  S I Z E
1 H A Y )  7 5 1 5 1 .7 5 1 .5 0 .8 1 2 1 . 6 2 5 1 .3 7 5 1 . 3 7 5 1 . 6 2 5 .8 1 2 1 .5  X 1 .2 5
2 H A Y 2 5 0 1 4 2 . 5 0 1 . 4 5 1 .1 8 7 2 . 3 7 5 1 .3 2 5 1 . 3 2 5 2 . 3 7 5 1 .1 8 7 2 . 2 5  X 1 .2 0
3 H A Y 4 2 5 2 0 4 . 2 5 2 . 0 0 2 . 0 6 2 4 . 1 2 5 1 .8 7 5 1 . 8 7 5 4 . 1 2 5 2 . 0 6 2 4 . 0 0  X 1 . 7 5 0
4 H A Y 4 5 0 3 0 4 . 5 0 3 . 0 0 2 . 1 8 7 4 . 3 7 5 2 . 8 7 5 2 . 8 7 5 4 . 3 7 5 2 . 1 8 7 4 . 2 5  X 2 . 7 5

li

O

NOTES
ALUM. 6061- T 6

CLEAR ALODINE 
(CONDUCTIVE FINISH)

SHOP NOTES: UNLESS OTHCRWlSE SPCCmtO

1. (XMtNSlONS AKC IN INCHES
2. TOtlRANCE ON OlMfNSlONS 

fH ACrif^Ai 4 1/64 
DCCIMA1 XX 1 01 
DECIMAL .XXX t 004 
ANGUIAR i  0 30' ^

y  surface rou o«n€ss \  /
M R MlL-STD-10 v '

4. RtuOVl BURKS ANO BNCAK 
SHARP LOCCS 1/64 MAX.

5. SCREW IHfcfAOS PCR M 1 -S TD -*
6 ALL OIMLNSIONS TO APPlY

erruRC p l a t in g  or c o n -
VIR^ON CO*TlNo.

»C*T ASSfMULT

FULL

A PHIIBROOK

MAIL * WCXiU

OMl1~SL N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N

h a y s t a c k  o b s e r v a t o r y

W E S TF O K O . M A S S A C H U S E T T S

I T E M I Z E D  P R O T O T Y P E  P . C .  B O A R D  B O X  
V L B A

C 541 20M011 ^



C2

CHANGE!
LETTER

DWN
B Y

APH

C H K ’O
BY

APP'D
B Y

DATE

12/87

D.C.N. *  DESCRIPTION

R E M O V E D  C A P  F R O M  P IN  4 O F  S D 5 0 0 2 N

(HIGHER CAPACITANCE
SOURCE USED AS 

INPUT)
\

UNCORRECTED CORRECTED
0 a Pf- C2pF C1pF C2pF RC RF CCpF

2.56 43 1133 22 1000 2.7K 220 150
0.90 123 398 100 390 2.7K 470 47
0.60 184 266 150 220 3.3K 470 47
0.51 217 225 200 180 3.3K 470 47

- 10 V .
20 ( .25W) 

-W \ ----------
( ALL 4 SECTIONS)

+ 12V

- 1 2 V .  
(PIN 4)

+ 12V 
(PIN 6)

P IN  N U M B E R S  ON 
C O N T R O L  C O N N E C T O R - 1 0 V .

NE5539N

DWG. LAST CHANGED 10/31/88

OUT

NOTES:
1. R E S I S T O R  V A L U E S  C O R R E C T E D  F O R  4 0  O H M S  

S W I T C H  O N  R E S I S T A N C E .
2.  C l  CORRrCTED FOR 2 0 p F  T O  G R O U N D
3. 6 2 K H z  B W  A L L  I N P U T S  LOW.
4. 1 6 M H z  B W  A L L  I N P U T S  H IG H .

5. 2 0  O H M  R E S I S T O R S  ( O N  I N P U T  S E C T I O N )  D R O P  S U P P L Y  
V O L T A G E  F O R  A L L  F O U R  S E C T I O N S .

6 .  " Q ” C O R R E C T E D  F O R  4 0 p F  T O  G R O U N D  U S I N G  " R C " .
7.  R L  IS N E E D E D  O N  0  -  2 . 5 6  S E C T I O N  

V A L U E  A P P R O X .  2 0 K  T O  C O M P E N S A T E  F O R  
5 5 3 9  I N P U T  R E S I S T A N C E .

8.  C O N T R O L  L I N E S  A R E  B Y P A S S E D  W ITH  O O l u F  
T O  G R O U N D  O N  I N P U T  S E C T I O N

9. R1 IS  51.1 O H M S  E X C E P T  O N  0 = 0 . 5 1  F O R  W H I C H  I T  H A S  
A  V A L U E  O F  10 O H M S  T O  C O M P E N S A T E  F O R  5 0  O H M  
O U T P U T  I M P E D E N C E  O F  S S B  M IX E R .

10. O N  0 = 2 . 5 6  S E C T I O N  51 O H M  R E S I S T O R S  H A V E  
1 8 0 p F  C A P A C I T O R S  IN P A R A L L E L .

11. 1 0 u f  I N P U T  C A P A C T I O R  IS O N L Y  O N  0 = 2 . 5 6  S E C T I O N  
O T H E R  S E C T I O N S  H A V E  J U M P E R .

O

NOTES:
E L E C T R O N I C  N O T E S :  

U N L E S S  O TH ER W IS E N O TE D :

R E S IS TO R S :

C A P A C ITO R S :

IN D U C TO R S ;

U S E D  O N
DRAW N FOR:

A E .R O C E R S

D A TE :

7 - 8 7
N O R T H E A S T  R AD IO  O B S E R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A TO R Y

DRAW N BY:

7 - 8 7

W E S U O R D , M A S S A C H U S E T T S

A rH IL b K O O K

C H E C KED BY. B A S E B A N D  C O N V E R T E R  ACTIVE! F IL TE R  S E C TIO N

SCALE NONE J>
o2
'it

P R O J E C T C 5 4 1 2 0 S 0 1 2 A
CL ASSIf ICA TION EN G INEER ;

A E R \ A C  TFIt f DWG SIZE DWG NO HE. V

54
12

0S
01

2



D Xn l  DCSC*IM10n

SEE NOTE 5

NQIES
1 G AIN  APPROX. ?0dB 
? N F  APPROX JfcdB
3. S U P P L Y  CURRENT APPROX. 200no.
4. IN SOM E UNITS A R E S IS TO R  (A P P R O X . 200 OHMS) 

IS P L A C E D  BETW EEN  PORTS C AND D TO TRIM 
P H A SE FOR BETTER 1MAC.C R E J E C T IO N

5. IN P U T LIN E LEN GTH S CAN BE TRIMMED  
FOR B E S T IMACjC R E JE C TIO N .

I

c icctfto ics Norci-
LM f U  Ot*»»vttC

USX 0 OU tf<AWN f OK'
a c  r o g c r s

w t  r  
i  */ N O R H C A S T RADIO OBSfRVATQRT CORPORATION

r«jfCD> DKAVM IT'
A PHIL BROCK i  w t

H A TiT A i K O B S LR V A lO * t  
V C W »  OfcDM ASSACKUU'US

*
H|X[K

DW G I A S T  C H A N C E D  1 1 / 1 4 / 8 3

c _
SC*C £

5

r ^ h f f u SlJBH0D4Lr H *  lASLbAN D CONVf R11 R

~ 7 W K / M ~ ~ o — flH H '1'" v IH l
*f» W B p v < v <  '/•

5
4

1
2

0
S

0
1

3



CHANCE
LE T TER

D 'w n

b t
CHK‘0

er
A PP'D

B Y O.C .N . k DESCRIPTION

P S C - 4 A - 4 
4-W AY PWR.DIV.

GPD-1002 
+ 15V.

INPUT
&

- 6 d B m  
5 0 0 —1OOOMHz

ERIE 1 2 5 0 -0 0 3

+ 15V. (1 37m o) +15V.
/ \

FILTER F E E D -T H R U J ^  ° ‘1UF

12dB

GPD-1003 

+ 15V.

50 
AA/Vi

10dB

MAT-10

OUTPUTS

(q  SSB MIXER +10dBm

DIVIDER +10dB

_(p F.P. MONITOR -1 0 d B m

NOTES:
1. REVERSE ISOLATION APPROX. 65dB.
2. ISOLATION BETWEEN OUTPUTS 
APPROX. 4'0dB

SHOP N O TES : UNLESS OTHERW SE SPECIFIED

1. DIMENSIONS ARE IN INCHES
2. TOLERAN CE ON DIMENSIONS 

FR ACTIO N AL ± 1/64 
DECIMAL .XX ±  .01 
DECIMAL. XXX t  .005 
AN CULAR * 0  J 0 ‘ /

y  SURFACE ROUGHNESS \  /
PER M i l -S I D -1 0  

4. RfMOVE BURRS AND BREAK 
S tIAHP EOCES 1/64 MAX.

3. SCREW THREAOS PER M I L -S T D -9  
6. A IL  DIMENSIONS TO APPLY

D tfO R E  P tA liN C  OR CO N 
VERSION COATING.

nCkt a s o c u o ly

ClAS jllCATlO N

A.E .ROGER S

A.PHILBROOK

u»n_ h m o a s s

u fC m * N * LriS

1 - 8 5
N O R T H E A S T  R A D I O  O B S E R V A T O R Y  C O R P O R A T I O N  

H A Y S T A C K  O B S E R V A T O R Y  

W E S T F O R D .  M A S S A C H U S E T T S

OSCILLATOR BUFFER 
SUBMODULE FOR BASEBAND 

CONVERTER P.C.BOARD

* E R \ O S C U U F F

B 5 4 1 2 0 S 0 1 A
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O C.N. *  DESCRIPTION

0.900-|

-—  2.125 — - 

— 0.825

r 
I i if*

■J, .r

!

,1, r
Pa An1 1

)
0.425-H

1

0.300

T O P

0.425
" i  r

.500 (REF)-1

T O P

Jb J J"ft-
1

-  i  
i

L
0.825 —

—  1.625 —

-0.300

1. # 1 0 - 3 2  TAP THRU ( 3 )  "A" HOLES
2. # 8 - 3 2  TAP THRU ( 3 )  "B" HOLES

n

m
IO

NOTES R EFER  TO  ITE M IZE D  P R O TO TY P E  
P .C . B O A R D  M B A ,  ITEM  2

S*»0P NOTTS: UNlCSS OTMtRwlbC SPtCifltO

T. OtMfNSJONS AHC W INO«CS 
7. TOiCRancC ON OiufN^ONS  

FRACTIONAL t 1/64 
OCClMAL .XX t 01 
OCClMAl .XXX 1 005 
ANGULAR t 0 30'

3. SUREACC ROUCHNCSS 
PCR MU -S  TO -10

4. RfMOVt BURRS ANO B*CAK 
SNARP [D G (S  1/64 MAX

5. SCKC* ThRfAL»S K H  M n.-STt>-»
6 ALL OiMtNSl.jNS TO A>*PlY

ocroac PIATimG 0«  CON- 
y l » ‘̂ ON CO* TiNC

KwC FULL
aASwVc*'**

■ » !L  • MOCtiS

WtO, MML1V&

N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N  
H A Y S T A C K  O B S E R V A T O R Y  

W E S TF O R D . M A S S A C H U S E T T S

B O X  D R I L L I N G  P L A N  F O R  
O S C I L L A T O R  S U B M O D U L E

541 2 0 M 0 1 6



DWC. L A S T  C H AN G ED  1 0 /31 /8 8

NOTES:
t ALL TERMINATION RESISTORS ARE 330 OHMS UN LES S  OTHERWISE NOTED.
2. ALL RESISTORS IN SERIES WITH CCL FREQUENCY INPU1S ARE l.bK .
3. ALL CAPACITORS ARE OluF U N LES S  OTHERWISE NOTED.
4. ADDITIONAL CAPACITORS AC R O S S  + SV. ARE DISTRIBUTED AROUND BOARD.
5. IT IS RECOMMENCED THAT ALL IC'S BE M OTOROLA 10KH SERIFS.
6. 2 OF THE TERMINATIONS ARE ON CIRCUIT SIDE OF BOARD.

ELECTRONIC NOTES: 
UNLESS O IH E R W S E  NOTED

RESISTORS;

CAPlC TORS:

INDUCTORS:

USED ON:

S C A IE  NONE

DRAWN FOR:
A ER O G E R S

DRAWN BY A PHILBROOK

C HECKED BY:

PROJECT

ENGINEER:

l A J ' l

D A TE:
7 -8 7

7 -8 7

i.i [H H H

N O R TH EA S T RADIO O B S ER V A TO R Y C O RPORATION 
H A Y S TA C K  O U SE K V A TO R Y 

WESTFORD, M A S S A C H U S E TTS

S YNTHESIZER CO UN TER /DIVIDER  S UBM OOULE 
fO K  B A S EB A ND  CONV ERTER

L
1

0
00

3



t  otscHiPnoN

0.300

T O P

2.025 -----
0.475

jf i 
A

—— 1.625—-

T T
Y

r
T O P

L 0.300

1. # 1 0 - 3 2  T A P P E D  T H R U  ( 4 )  " A ” H O L E S
2. # 8 — 3 2  T A P P E D  T H R U  ( ! )  " 8 ” H O L E

O

N O T E S
MATTRIAL

R EFER  TO  ITE M IZE D  P R O TO TY P E  
P .O. D O A R D  V ID A , ITEM  2

SHOP NOTLS. UNICSS UTMCRMSC SPCCilHO

1. CXMfNSJONS ARE IN INCMfS
2 TOlCRANCC ON DiuiN'JONS 

FRACTIONAL i  1 /(4 
Oi'CiMAL XX i  01 
OCClMAL XXX i  OOS 
AN GUI AR t  0 30’ y

X St'RfACC ROUGHNCSS \  /
P€H MK.-S10-I0 V '

4 RlMOvl BURRS A/40 BHCAK 
SHARP fOCfS 1/64 MAX

5 SCklW lHRfAOS PfH M ii-STO-t
6 All OiMlN'JtWS TO Al'Pir 

61 tUNf PtA 11NC OR CON- 
VlHSJON COA1K40

UStD ON u'*"‘ ra* A.E.ROGERS oa n 
7 -B 7 N O R T H E A S T  R A D IO  O B S E R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A T O R Y  

W E S TF O R D , M A S S A C H U S E T T S

°**’w , r  A PHIl BROOK 7 -8 7
L* o io  «r

5
£

B O X  D R I L L I N G  P L A N  F O R  

O S C I L L A T O R  B U F F E R
FINISH AND/OR HfAF TVfArurHT

0<0nILR

•UOiT KATL k P*OC(U

SCHX F U L L SJHVC TUNIS

M(CM V4AIWS - C I 54120M018
-------------—__ ACR\Ouf DPil I  J D<vO S*7C J ovŵi no I ki v



o c  n. k oc scrip now

TOP

t .7 5 0  ■

| -----1----- f-

T
.5 0 0

1

F

1. # 1 0 -3 2  TA P P E D  TH R U  ( 3 )  " A "  H O L ES
2. # 8 -3 2  TA P P E D  TH R U  ( 3 )  " B “ H O L E S O

NOTES RZrZR TO  ITC M I7E D  P R O TO TY P E  
P.O. B O A R D  V L B A  
BOX H A Y 1 7 5 1 5

fiM!Srf1 .AUO/PR HLAf IPL/tuCnT

Sh o p  NOUS; UNiCSS OftiLRtrttt S K CifitD

1. BMCNClONS arc W incu rs
2 .  TCXCRanCC On OimCnSiUNS

FRACTlONAl 1 1/64 
OCClMAl XX t 01 
OCClMAl XXX J .005 
ANGIMAM t  0'30‘

3 bUMFACC ROUOMNCSS 
K R  UH-STO-JO

4 HCMOVl BURHS A NO BHfAK 
SmakP IDCfS  1/64 max

5. SCRCW TmNC AOS PtR uu-STO-
6 A ll C>iwf N\ n *i*j fO APPi Y 

»*l * TinC ON COM- 
vtNViON CO»i.»n.

«*“ run

A E .R O G E R S

A PHILBR O O K
N O R T H E A S T  R A D IO  O fiS F R V A T O R Y  C O R P O R A T IO N  

H A Y S T A C K  O B S E R V A T O R Y  

W E S TF O R O . M A S S A C H U S E T T S

D R I L L I N G  P L A N  F O R  
S Q U A R E  L A W  D E T E C T O R

i r<t w '

5
4

1
2

0
M

0
1

9



CHANCt
U T TIR

O'WN
BY

CHK*0
0Y

APP*0
BY OATC O.CN k  OCSCfliPTlON

A A P H 8/8 7 # 1 - 7 2  T A P  X . 1 2 5  D E E P

_  1 . 5 0 0  — | 

1.000 I—  I
. 3 0 0 . 5 0 0  ( R E F )

T O P

1 # 1 0 - 3 2  T A P P E D  T H R U  ( 4 )  ’ A "  H O L E S
2. # 8 -  S2 T A P P E D  T H R U  ( 2 )  " B "  H O L E S .

£

i
o

NOTES R E FER  TO  ITEM IZED P R O TO TY P E  
P .C . G O AR O  V 1 0A  
BO X H A Y 4 5 0 3 0

s»«op n o u s . u n u s s  oihinwasc spcanco

». OlMCHSiONS ARC IN INC Mis
2 TOtCHAflCC ON IMMlNSJONS 

FRACTIONAL t 1/64 
OCClUAL XX X 01 
OCCiMAi. .XXX t DOS
AN CIA AH t  0 30’

3 SURFACE ROo Gmn£SS 
RCR m ii -S T D -IO

4 RfUOVf B'JRKS ANO BRfAK 
SHARP l o a s  1/64 MAX

•>. SCRtW TMKtAO* K H  W H -S TD - 
«  AH OlMtNSiUNS TO API1Y 

BtroRC Hi A liNG OR CUN - 
V1R*J0N COAliNw.

V"
FUl L

A .E  R O G ER S

A .P H IIB R O O K

*rL m mou^s

N O R T H E A S T  R AD IO  O B S E R V A T O R Y  C O R P O R A T IO N  
H A Y S T A C K  O O S E R V A T O R Y  

W E S TfO R D . M A S S A C H U S E T T S

DRILLING PLAN FOR
SSB MIXER
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■ 6 - 3 2  TAP X .3 7  DCEP

MATERIAL*

.73 X .50 ALUM. 6061-T6  BAR k n ,  ^  m
w *** l*Kci*0Gf«x 

"V rM ii W 'uo 7-117
K i*T n tA t T «a |IO  UIXCMVAtOftV CU*rf}«ATION 

HATJTACK U IU » v « l l» i
v i » i r o » a  H A n *£ M ju r» i

* f i r . v  n f y 41*

i
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SUPPORT BAR M G O ir  1C AT IONS 
FDR BASEBAND CONVERTER 
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(4 3 )

<43)

I . : i 2 V .  ARC IYPA SSED  V IT H  0 l i i "  CAPS LOCATCD 
CLOSC TO OUTPUT PINS.
2 OUTPUTS THOM INPUT PINS < )  CO TO LO VER 
S IIC  BAND OUTPUT CONNECT OPS PL I. PL 2. PL 3.
3. ALL RES ISTO RS APE 1GK .125 V .

4W LSB  

4V  MSB

NOHV

INPUT CONN. 
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VCSTF ORD.MASSACHJSCT IS

BASEBAND CON VERTER PO VER D IS T R IB U T lif t  
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NOTES
ttM LilAL

.125 TH ICK ALUM. C 0 6 1 -T6  
REM OVE ALL. BURRS AND 
SHARP ED GES.

Y ELLO W  CHRDMATE 
CON VERSIO N  A L L  O V ER

DC* 1 DtlCSlFllOM

.213 DIA. THRU 
9 0 °  CSK . TO 
.062 D EEP  rA R S ID E  
(4> *d ‘ H O LES .

.166 DIA. THRU 
8 2 '  !2 ° C S K .
TO .2 84  DIA. 
<4> *C* H O LES.

D E T A IL  'A '

.3 7 5 -

•

l j .3 4 3

C U T - O U T  FD R  
K IN G S - 1 5 3  BNC 

CDNNECTDR

I ' I S E E  D E T A IL  *A* 
<3> *D* H O LES.

(o y

C

L J

SHOP K C T C * 1*4.CSS OlMCRVISC s p c c im c d

I. D IKNSIONS A»c IN JNCHfS
2 1IX L MANl C UN M ANSIONS 

rWACTIUNAl > ) / fe 4 
DCCIMAL .XX t 01 
DCClHAi .XXX t .005 
ANUiJlAR * 0*30'

3. iUW AfC RUUGHCSS 
P IR  H IL-STU-IO

4. R tK JV C  Il'R R S  AND BRCAK 
SHARP |  DOCS 1/6 4 KAX.

3 S C R fV  TMklADS P IN  HIl - S T IH I  
6 ALL DIHINS!1*JS TO APPLY

Bl f  UPC P i A I |MCi OK CON- 
V lK i l l H  COAT \\(.

\y

^riJLL
ci AitincMiuN

A P H IL  BROOK

« a t l i  m e m

7*ff>
7- B7

N ORTHEAST RADIO O B S ER V A TO R Y  CORPORATION 
H A YSTA C K  O B S ER V A TO R Y  

V E S T fO R D , M ASSACH U SETTS

D R IL L IN G  P LA N  FOR  
BA S EB A N D  C O N V E R T E R  

FRO N T P A N E L



&CM 1 d cscaim io m

NOTES.
1. S IL K  SCREEN CHARACTERS AND LIN ES  BLACK, 
a  PA lNTi H EW LETT PACKARD, MINT GRAY 
P/N  6010-0577, FRONT AND EDGES ONLY,
PER  NRAO SPEC. NO. A13030NI.

NUICfr 

ftCSISTtXt

INDUCTOR*.

C*PACIT»S. 11 2/1

NCPTHCAST R a d io  OBSCRVATO Rf CORPORATION 
MATSTACK Q B S IR V A  TORY 

W C S T fU R D ^ A SS A C liJS C l IS

S IL K  SCRTCNINC. a R T v O k k  TQR 
BaSL&anD C l U V l K l l *  

r  RIJN T PAN£ L
| "  "o ' _ r " ^ | T?qnJT,7 

S»J\* i Ifl *'15 !iL _J_1 t's U *1



AJ2 1 AJ2 26

AJ2 2 AJ2 27 CNO

A J2 3 AJ2 28 ADOR 0 COAXICON

AJ2 4 AJ2 29 A DOR 1

AJ2 5 AJ2 30 ADOR 2

AJ2 6 AJ2 31 ADOR 3 COAXICON

A J2 7 AJ2 32 ADOR 4

Aj 2 8 AJ2 J3 ADOR 7

AJ2 9 AJ2 34 COAXICON

AJ2 10 AJ2 35

AJ2 11 GNO AJ2 36 GND

AJ2 12 SYNC SMC AJ2 37 STATION SYNC COAXICON

a j 2 13 CND AJ2 38 GNO

AJ2 14 GNO AJ2 39 CNO

AJ2 15 5MH* SMC AJ2 40 MCB IN COAXICON

AJ2 16 GNO AJ2 41 CND

AJ 2 17 GNO AJ2 42 GND

AJ2 18 USB TOTAL POWER FREQ. SMC AJ2 43 MCB IN COAXICON

AJ2 19 CNO AJ2 44 CND

AJ2 20 GNO AJ2 45 GND

AJ2 21 LSD TOTAL. POWER SMC AJ2 46 MCB OUT COAXICON

AJ2 22 CNO AJ2 47 GNO

AJ2 23 LOCK AJ2 48 GNO

AJ2 24 A J2 49 MCB T5UT COAXICON

AJ2 25 AJ2 50 GND

PU1 1 LEAST MOST SIGNIFICANT SWITCH “A* (125KH z)

PU1 2 SWITCH *0" ( 1MHz)

I
PU1 3 SWITCH (250KM i)

PU1 4 -1 2  VOLTS TO ACTIVC FILTER

or PUT 5 SWTCH "C" (500KH /)
£

PU1 6 1 12 VOLTS TO ACTlVt FILTER

PUT 7 ACTIVC FILTER ( 16MHz) *H*

PU1 8 ACTIVE FILTER (8MHs) "G*
< PU1 9 SWITCH "E* (2MHz)

PU1 10 SWITCH * f  (4MHz)

B JI t LSB ro

BJt 2 F2

BJI 3 r i

BJ1 4 F3

8J1 5 F6

BJ1 6 F7

* BJ1 7 Ft
ir

BJt 8 F 4
5 B JI 9 F it

fr
W
iA

BJ1 10 n o

B JI It F9

? OJI 12 F8

i B JI t J F IS

B JI 14 Ft 4

B JI 15 F I 3

B JI 16 F I 2

B JI 17 F18

B JI IS F I6

B JI 19 F I9

BJt 20 F I 7

NOTES:
1. PL1.PL2.PL3 HAVE SAME ASSIGNMENTS 

AS PU1.PU2. AND PU3.

E L EC T R O N IC  NOTES :  

U N LESS OTHERWISE NOTED:

RES ISTO RS:

CAPACITORS:

INDUCTORS:

CHANGE
LETTER

OWN
B Y

CHK'O
BY

APP'D
BY

DATE O.C.N. *  DESCRIPTION

AJ1 1 USB CAIN COMPENSATION BIT 3 A JI 26 USB ACTIVE F11 TER 16UHZ
AJI 2 USB CAIN COMPENSATION BIT 0 A JI 27 LS8  ACTIVE FILTER 250KH ,
AJ1 3 USB CAIN COMPENSATION BIT 1 A JI 28 LSB ACTIVE F I  H R  I6WHZ
A JI 4 USB CAIN COMPENSATION BIT 4 A JI 29 LSB ACTIVE FILTER SOOKHz
AJI 5 USB CAIN COMPENSATION BIT 2 A JI 30 IF SELECT LSB
AJI 6 USB CAIN COMPENSATION BIT 5 AJI 31 LSB ACTIVE FILTER 8MHr
AJI 7 USB CAIN CONTROL C l A JI 32 IF SELECT MSB
AJI 8 USB CAIN COMPENSATION BIT 7 AJI 33 LSO ACTIVE F il t e r  2MHz
AJt 9 USB CAIN CONTROL CO AJI 34 LS8  CAIN CONTROL C5
AJI 10 USB CAIN COMPENSATION BIT 6 A JI 35 LS8  ACTIVE FIL TER 4MHz
AJI 11 USB CAIN CONTROL C2 AJI 36 LSB C ain  CONTROL C6
AJI 12 USB ACTIVE FILTER 4MHz A JI 37 LSB CAIN COMPENSATION BIT 6
AJI 13 USB CAIN CONTROL C3 AJI 38 LSB CAIN CONTROL C4
AJI 14 USB ACTIVE: FILTER 2MHz AJI 39 LSB CAIN COMPENSATION BIT 7
AJt 15 USB CAIN CONTROL C7 AJI 40 LSB CAIN CONTROL G7
AJI 16 USB ACTIVE: FILTER 8MHi A JI 41 LSB CAIN COMPENSATION BIT 5
AJI 17 USB CAIN CONTROL C4 AJI 42 LSB CAIN CONTROL C3
AJI 18 u s b  a c t iv e  f il t e r  so o kh z A JI 43 LSB CAIN COMPENSATION BIT 4
AJt 19 USB CAIN CONTROL C6 A JI 44 LSB CAIN CONTROL C2
AJI 20 USB ACTIVE FILTER 2S0KH j A JI 45 LSB CAIN COMPENSATION BIT 0
AJI 21 USB CAIN CONTROL C5 AJt 46 LSB CAIN CONTROL CO
AJI 22 u s b  a c t iv e  f il t e r  im h z AJt 47 LSB CAIN COMPENSATION BIT 3
AJI 23 LSB ACTIVE FILTER 125KHZ AJI 46 LSB CAIN CONTROL Cl
AJI 24 USB ACTIVE FILTER 125KHz A JI 49 LSB CAIN COMPENSATION BIT 1
AJI 25 LSB ACTIVE FILTER IMHi AJ1 50 LSB CAIN COMPENSATION BIT 2

PU2 1
O
P PU2 2
u> PU2 3 -12V . FOR BW COMPENSATION

PU2 4 BIT B

A PU2 5 BIT A (I SB )

z PU2 6 BIT C
o PU2 7 BIT 0

o PU2 8 CAIN COMPENSATION BIT H (M SB)
<
0Q PU2 9 + 12V. FOfi BW COMPENSATION

K PU2 10 BIT E

PU2 It BIT C
a PU2 12

PU2 13 BIT F

PU2 14

PU2 15

PU2 16

PU3 1 T

PU3 2 r
PU3 3 i r
PU3 4 TT

PU3 5 -1 2 V  TO CAIN CONTROL
PU3 6 BIT B

d>
£t PU3 7 LEAST SIGNIFICANT BIT A

s PU3 8 BIT C
O PU3 9 BIT 0

3 PU3 10 MOST SIGNIFICANT CAIN BIT H
° PU3 II ♦ 12V. TO CAIN CONTROL

PU3 12 BIT E

S PU3 13 BIT C

PU3 14 -1 2 V  TO CAIN CONTROL
100 PU3 15 BIT F

PU3 16

PU3 17 r

PU3 18 r
PU3 19 I T

PU3 20 TT

U S E D  ON
DRAWN FOR:

A E ROGERS

DATE:

1 - 8 7
NORTHEAST RADIO O BSERVATO RY CORPORATION 

HAYSTACK O BSERVATO RY 
WESTFORD. M ASSACH USETTSDRAWN BY;

A. PHIL BROOK 

CHECKED BY :

1 - 8 7

VLBA BASEBAND CONVERTER  
MULITCONDUCTOR C A B LE  FUNCTIONS

SCALE *>0
1  

j

PRO JECT

AER\C A BFU N C  ?OfKHOCLASSIFICATION ENClNt ER

5
4

1
2

0
D

0
4

0



.  DC*. 1 DCSCMPTIDN

r

1. +5V. WIRE TO POWER DIST. ANO SYNC 
COUNTCR/OIV SHOULD BE #22 MIN 

2 .SEPARATE CONTROL LINES TO FILTER BOARD 
FROM OTHER UNSHEILDED LINES (ESPECIALLY 5MHi 
TO A J2 -1 5 )

3 LINES FROM BUFFER AMP TO SYN. DIVIDER 
AND SSB  MIXER ARE DOUBtE SHIELDED.

4 CABLES GOING TO REAR CONNECTOR HAVE ENOUGH SLACK 
TO PREVENT 'MISALIGNMENT* OF COAXlCOHS

CUC1W»«ICS >40TCS* 
OU CSS 0T»CHWISC 
NUtl t>
BCSISIWS.

INCiX ? QRJ* 

CMA4.IKVS- C lA H lf 1C AT It

(V4AVN |T .
A

r * c v m rT -
i
£

NOR THCaST RaOiO OOSfRVATOHr CORPORAliOM 
►iAtSTACK O bSfRVA TO KT 

wc \ r \XD>iasSAC LL T IS

t ::
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CHANGE
LETTER

CHK'O
BY

APP'D
BY D.C.N. k  DESCRIPTION

# 0 - 8 0  TAP X .18 DEEP 
(2) HOLES.

.093—!

.25 (REF.)

O ALL SHORT BARS TO BE
SAME LENGTH -  MACHINE TOGETHER.

.1 2 5 J

1. MATERIAL: .25 ALUM. 6 06 1 -T 6
2. FINISH: CLEAR ALODINE

SHOP NOTES: UNLESS OTHERWISE SPECIFIED

1. DIMENSIONS ARE IN INCHES
2. TOLERANCE ON DIMENSIONS 

FRACTIONAL *  1/64 
DECIMAL .XX t  .01 
DECIMAL .XXX t  .005 
ANCULAR 1 0\J0'

3. SURFACE ROUGHNESS 
PER M IL-S 1 0 - I0

4. REMOVE BURRS ANO BREAK 
SHARP EOCES l/ 'e t  MAX.

5. SCREW THREADS PER M IL-STD-9
6. A IL  DIMENSIONS TO APPLY 

BEFORE PLATINC OR CON
VERSION COATING.

NCXT ASSEMBLY

FULL
CLASSlflCATiON

A.E ROGERS

A.PHILBROOK
CtiCCKCD BY

MATL *  PROCESS

MECM AN ALrilS

OATt
Î SlL
7 - 8 7

NORTHEAST RADIO O B SERVA TO RY  CORPORATION 

HAYSTACK OBSERVA TO RY  
WESTFORD. M A SSACHUSETTS

SHORT BAR 
P.C. BOARDS SUPPORT 
BASEBAND FILTER AMP

A fR \ F lL T B A R

B 54120M043



CHANGt
LETTER

OWN
BY D.C.N. *  DESCRIPTION

1. MATERIAL: .062 ALUM. 6 0 6 1 -T 6
2. FINISH: CLEAR ALODINE

SHOP NOTES: UNLESS OTHERWISE SPECIFIED

1. d im e n s io n s  a r e  in  in c h e s
2. TOLERANCE ON DIMENSIONS 

FRACTIONAL k 1/64 
DECIMAL .XX t  .01 
DECIMAL .XXX 1 .005 
ANCULAR ± 0*30*

3. SURFACE ROUGHNESS 
PER M IL-STD -IO

4. REMOVC BURRS AND BREAK 
SHARP EOCES 1 /M  MAX

3. SCREW THREADS PER M IL-STD-9
6. ALL DIME NSlONS TO APPLY 

BEFORE PLATlNC OR CON
VERSION COATING.

NCXT A S U U U ir

FULL
CLASSIFICATION

A.E .ROGERS

A.PHILBROOK

m a i l  *  p«oass

WCCM. A H A ir ilS

7 - 8 7
NORTHEAST RADIO O B SERVA TO RY  CORPORATION 

H A YSTA CK OBSERVATORY  
WESTFORD. MASSACHUSETTS

BASEPLATE  
BASEBAND FILTER AMP

A C R V 'IL P L A T E

54120M044
DWG. NO.



O.C.N. k OCSCRlPTKX

. 5 0 0  (RE F . )

3 . 0 0  ( R E F . )

r

o

NOTES

f lU lV i AHQ/QH HlAl IHC/lMLHT

SHOP NOTES; UNtESS OTHERWISE Sf'COrHO

1. DIMENSIONS ARC IN INCHES 
J. lO llRANCC ON IHMINSIUHS 

fHACnONAt 1 1/64 
DfClMAL .XX t 01 
DECIMAL .XXX i  .003 
ANCUIAR ± 030* /

3. SURF ACC ROUGHNESS \  X  
PER M iL-STO-IO 

4 RtMOVf BURRS AND BRC AK 
SHANP lO C fS  1/64 MAX 

3. SCRlW THftCAOS H R  M U-STD-0  
6 . AIL DIMENSIONS TO A Pf\Y  

B irO R l P I AIInC ON CUN - 
V IR IO N  COa I inG

NClT A SU ukY

„ f U L L _
a.vincAiioN

A E .R O C ER S

a il k nottti

NORTHEAST RADIO O BSERVA TO RY CORPORATION 
H AYSTACK O BSERVATO RY 

WESTKORD. M ASSACH USETTS

P.C. BOARDS SU PPORT  
MECH. S U B - A S S E M B L Y  
BASEBAN D FILTER AMP

C
,FR\A9>-.MIM t I ow; 5J/E

54 1 2 0 M 0 4 5

5
4

1
2

0
M

0
4

5



CHANCE
IE H E R

OWN
BY D .C .N . A DESCRIPTIO N

TOP VIEW

NOTES:
1) THREADS ON TOP SIDE OF MP5-MP8 

NEED TO BE TRIMMED TO BE 0.125 LONG.

SHOP NOTES: UNLESS OTHERWISE SPECIFIED

1. DIMENSIONS ARE IN INCHES
2. TOLERANCE ON DIMENSIONS 

FRACTIONAL k 1/64 
DECIMAL XX t  .01 
DECIMAL XXX ± 005 
ANGULAR ± 0*30‘

3. SURFACE ROUGHNESS 
PER M IL-STD-10

4. RCMOVE DURRS ANO BREAK 
SHARP EOCES 1/64 MAX.

5. SCREW THREADS PER M IL-STD-9
6. A IL DIMENSIONS TO APPLY 

BEFORE PLATING OR CON
VERSION C0A1INC.

v /
N£XT ASStUUlY

FULL
ci^S'^ncAiiON

A.E  ROGERS

A.PHILBROOK

ATL k  PHOC£SS

MCCM. A N Al_ V'jJS

7^7
7 - 8 7

NORTHEAST RADIO O B S ERVA TO RY  CORPORATION  

HAYSTACK OBSERVA TO RY  

WESTFORD. M A SSACHU SETTS

FILTER AMP 
MECH. ASSEMBLY 

BASEBAND FILTER AMP

ACR\ACSM f)AS

541 20M046



CHANGE OWN CHK'D APP'D
LETTER BY BY BY DATE D.C.N. it DESCRIPTION

NOTES:
WHEN MOUNTING TO BASEPLATE 
USE #4—40 BRASS SCREWS 
FOR GOOD HEAT CONDUCTION.

MATERIAL: ALUM. .125 THICK 
FINISH: CLEAR ALODINE

SHOP NOTES: UNLESS OTVOVMSE SPECIFIED

1. DIMENSIONS ARE IN INCHES
2. TOLERANCE ON DIMENSIONS 

FRACTIONAL t  1/64 
OCCIMAL .XX i  Ot 
DECIMAL XXX t  005 
ANGUIAR 1 0\50'

3. SURFACE ROUGHNESS 
PER M IL-STD-10

4. REMOVE BURRS AND BREAK 
SHARP EOGES 1/64 MAX.

5. SCREW THREADS PER M IL-S T B -9
6. ALL DIMENSIONS TO APPLY 

BEFORE PLATINC OR CON
VERSION COATING.

O' K IX T  A S 'JU U IY

FU LL
CLASSiflCAIION

DRAWN FOR
A.E .RO GERS

A.PHILBROOK

M A IL  *  P RO ttSS

MfCM ANAl.rbJS

OATC

Z.-8?
7 - 8 7

NORTHEAST RADIO OB S ER V A TO RY  CORPORATION  

H A YSTA CK O B S ERVA TO RY  

WESTFORD. M A SSACHU SETTS

BASEBAND CONVERTER HEAT SINK 
FOR VOLTAGE REGULATORS

A ER \H F A T S lN h

54120M047





3M
AJ2^

l
2
3
4
5
6
7
8
9
10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

50  PIN

—  CUT F L U S H  W ITH CO N N EC T O R

13 00 (APPROX.)

\

-f=

C A B L E N OTES'

C O N N EC T O R
T Y P E

SMC

SMC

SMC

F U N C T IO N  P IN  «

S Y N C

5MHz

SYN

SYN

SMC

W IR E

U S B  T.P. SO. L A V

L S B  T.P. SQ. L A V  

L O C K  DSC r
15.00

C O A XIC O N

COAXICON

C O A X IC O N

C O AXIC O N

C OAXICON

C O A XIC O N

CO AXIC O N

CO AXIC O N

ADDR J071 18

ADDR 2 / 3  19 

ADDR 4 / 7  20

1 P P S  5

MCB IN 13

MCB T n  12

MCB OUT 7

MCB OUT 6

SMC = SMC RT A N G L E  F E M A L E
C O A X IC O N  = C O A X IC O N  MALE  (MODULE  C O N N EC T O R )

DVG. LAST CHANGED 11/18/88

S O C K E T S

ClICTWOOCX NOItJ. 
UK CSS O IK  ft VlSC 
HUM [>

In DUCIUKS-

CA»*Afll(*S-
Cl ASSl» IIM ICK .

a P h il  b ro o k

NORT »i£ A S T RADIO OBSCRVATQfrY CORPORATION 
>4A r  S T ACK O B S tR vA T n w r 

V tS IH *O .M A S S A C M U S C ! IS

B A S E B A N D  C O N V E R T E R  
C A B L E  A S S E M B L Y

irrzri5ii:oDov2:I_ b*L'*u_

5
4

I2
0

D
C

K
9



PIN 1 <>

(>

(>—^ /v —<>
4.7K

(>—w v —
IK

(>—/VW —o
51

47 0
KJ— <>

IN4148
o - Y ^

B11

o—W v —<>
4 7 0

()—V\ A/—O
4 70

47 0
<>—W V —<>

47 0
(>—V W —c)

4 7 0
()—w v —̂ )

47 0
o—V\A/—() 

4 7 0
o—W v —o

4.7K

B21

NOTES:
1 CUT POWER (PIN 2 0 )  ON A 6 1 .A 63 ,A 65 .B 64 .
2. CUT GND (PIN 10) ON A52, A54, A 56.B55.
3 SOLDER ON LUG TO GROUND PLANE 

UNDERSIDE TO EN S U R E  GROUND CONTACT  
IS MADE WHEN BOARD IS MOUNTED.

4 1 uF DIRECTLY BETWEEN B 4 7 - 1  AND B 3 6 - 1 0 .
5. ADD SHORT GROUND WIRE B 1 1 - 8  TO B 1 1 -1 0

6. g j u F AA C R O S S °+ b v “T!)0 CND AT 5V. INPUT.

E L E C T R O N IC  N O T ES :  

U N LESS OTHERWISE NOTED:

RES ISTO RS:

CAPACITORS:

INDUCTORS:

CHANGE
LETTER

OWN
BY

CH K’D
BY

A P P ’D
B Y

DATE D .C .N . k  DESCRIPTION

GND

+ 5

A21
(SHOWN FOR SERIAL # 1)

o

DRAWN FOR: DATE:

A E .R O G ER S 7 - 8 7
DRAWN BY :

A.PHILBROOK 7 - 8 7

CHECKED BY :

4 PRO JECT
o
I
%

ENGINEER:

U S E D  ON

SCALE 4 = 1
CL A SSlF lCA  1I0N

NORTHEAST RADIO O BSERVATO RY CORPORA HON 
HAYSTACK O BSERVATO RY 

W ESTfORD. M ASSACH USETTS

DISCRETE COMPONENT HEADERS FOR  
BASEBAND CONVERTER DIGITAL 

INTERFACE BOARD

5
4

1
2

0
S

0
5

0
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CHANGE
LETTER

DWN
BY

CHK'D
BY

A P P ’D
BY

DATE 0  C .N . k  DESCRIPTION

30H-31H USB POWER - TEMP STORE 312.5
32H-33H 1 SB POWER - TEMP STORE 312.5
34 HH — 37 H USB SIGNAL TOTAL (32  B IT S ) 2 0 *1 0 * *6  (24 B IT S  FDR 819 SEC.)
38H-3BH I SB SIGNAL TOAL (32  B ITS ) 20 *10 **6  (24 B IT S  FDR 819 SEC.)
3CH-3FH USB REF TDTAL (32  B IT S ) 20 *10 **6  (24 B IT S  FDR 819 SEC.)
40H-43H 1 SB REF TDTAL (32  B IT S ) 2 0*10**6  (24 B IT S  FDR 819 SEC.)

4 4H USB REF,  GAIN (8 B IT S ) 128 (6dB  FRDM MAX.)
A 5H LSB  REF.  GAIN (8 B IT S ) 128 (6dB  FRDM MAX.)

4GH-47H USB TOTAL POWER REF. 4000 H (16384) FOR A U T D L E V E L
4UH-49H LSB  TOTAL POWER REF. 4000 H (16384) FDR A U T O L E V E L
4AH-4DH MULTI FACTOR TEMP STORE 2 6 * 2 * * 2 4 / k
50H- 5311 "A# REG ISTER  3 2 - B IT FOR ARITH. SUBROUTINES
54M-r)7ll "B" REG ISTER  3 2 - B I T FOR ARITH SUBROUTINES
5>3H--‘j r n 'C '  REG ISTER  6 4 - B I T FOR ARITH SUBROUTINES
60 H - 6  711 P R FV in i JS  STORE
70N-71H USB SIG + REF NORMALIZED
72H-73H LSB  SIG + REF NORMALIZED
MH-75H USB SIG - REF NORMALIZED
76H-77H LSB  SIG - REF NORM Al. I ZED

20H B IT S  0 -7 MODE TEMP STDRE
20H BIT 8 DONE FLAG
2011 BIT 9 SIGN FLAG
2OH BIT A PRE v i f ]U S  = 0,CURRENT = l

22H PREVIOUS MODE STDRE
78H-79H PERIDD

7 AH 80Hz COUNT 1 S LL  u h l u k  “

NOTES:
E L E C T R O N IC  NOTES:  

U N LESS OTHERWISE NOTED:

RES ISTO RS :

CAPACITORS:

INDUCTORS:

U S E D  ON

CLASSIFICATION

DRAWN FOR:
A E .R O GERS

DRAWN BY:

A P H I LB RO G K 
CH ECKED  BY:

PROJECT

e n g in e e r

DATE:

3 / 8 7

3 / 8 7

NORTHEAST RADIO O BSERVA TO RY CORPORATION 
H AYSTACK O BSERVATO RY 

WESTFORO. M ASSACH U SETTS

8751 RAM S T O RA G E  A S SIGN M EN T S  
FO R V L B A  BASF.BND C O N V E R T E R  

RADIOME T R Y  S O F T W A R E



HCM. 1 DCICRIPT10N

15

U

NDTES S»tOP M3TCS* I f l I S S  OTMCkWlSC SPCCIflCD

1. DI»€NSIQNS Ape IN INCMCS
2. TO( r.HANI.C UN bIXNSION S 

f  RAT. 11ONAL t |/4 4  
D fC lK .4. .XX I  .01 
DCCIhal .XXX » 003 
ANGULAR * 0*30'

3. SURTA(.C «OUG»tCSS 
PCR M lL-S f D-IO

4. RCKJVC BURKS AND BRCAK 
SHARP COfilS 1/64 HAX

Z SCPCV TMKCADS PLR H lL-STD -^
6 ALL BlNtN ilOriS TO APPl T 

WFOKC P L A f lH i OR CUN- 
V lkS IU N  C UATlffJ

A .E .RQ GERS

A .PH IL URflOK

V /
NLKT A iSt n i l  V

MATl . t  fUQCIXS

NONE
CLASilMCATIO*

7 -8 7
NORTHEAST RADIO O B S ER V A TO R Y  c o r p o r a t io n  

H A Y STA C K  O B S ER V A TO R Y  
V E S T F O R D , M ASSAC H U SETTS

L A T C H E D  MEMORY 
BIT LO CA TIO N S

5 4 1 2 0 D 0 5 3

-
5
4
1
2
0
D

0
5
3
 

M



CHANGE
LETTER

D’WN
BY

CHK'D
BY

APP'D
BY DATE D.C.N. ic DESCRIPTION

S HOP NOTES: U N L E S S  OTHERWISE S PE CIF IE D

1. DIMENSIONS A R E  IN INCHES
2. TOLERANCE ON DIMENSIONS  

FRACTIONAL ± 1 / 6 4  
DECIMAL .XX ± .01 
DECIMAL .XXX ± .0 0 5  
ANGULAR ± 0 ‘3 0 ’

3. S U R F A C E  R O U G H N E S S  
P E R  M IL - S T D —10

4 REM OVE B U R R S  AND B REA K  
S H A R P  E D G ES  1 / 6 4  MAX.

5 S C R E W  TH READ S P E R  M I L - S T D - 9
6 ALL DIMENSIONS TO A P P L Y  

B E F O R E  PLATING OR C O N 
VERSION COATING.

USED ON

N EXT A SSEM BLY

WEIGHT

SCALE NONE
CLASSIFICATIO N

DRAWN FOR A .E .RO G ER S
DRAWN B Y C .KO STK  A
CHECKED BY

PROJECT

M ATL. it P R O C E S S

STRUCTURES

M ECH. A N A LY S IS

10/88
NORTHEAST RADIO OBSERVATORY CORPORATION 

HAYSTACK OBSERVATORY 
WESTFORD, MASSACHUSETTS

VLBA BASEBAND CONVERTER 
C H EC K -O U T  /  TEST S E T - U P

BCCH OTST A
DWG. SIZE

5 4 1 2 0 K 0 5 4
DWG. NO. R E V .



19 PA0

18 PA 1

17 PA2

16 PA 3

15 PA 4

1 4 PAS

13 PA6

12 PA7

BS6

A0 f 1 2 1 A ♦ s  u

A 1

4 70
2 1 2 1 1

A2

4 70
> 1 2 tC

A3

4 70  
4 B21 D

il

A4

4 70  
f  1 2 1 E

A7

4 70 
f  B 2 1 F

1J

L1 PB 001 U6 C3
L 1 P8 0 0 2

L 1 P9

L IP C

0 0 3

0 0 4
UGC1

L1PA

L IP D

0 0 5

0 0 6
U 6C2

UGC5

UOI

U 6 C7

UG0

UGC6

LS P9 0 0 7

L 1 PF 0 0 9

L5P8 0 0 9

L 1 PE 

LSP A

0 1 0  

01 1

L0PD 0 1 2 UF6

UG3

UF6

LSP  B 0 1 3

L0PC 0 1 4

LSP F 0 1 S

L0PE 0 1 6

LSPC 0 1 7

L0 P A 0 1 8

L5 PE 0 i 9

L0P9 0 2 0 UF 2
AJ 1 A

LSPD 021

L0PB 0 2 2 U F 4
L0P0 0 2 3

L0P8 0 2 4

L 0 P3 0 2 S LF 4
L0PF 0 2 6

L0P1 0 2 7 LF 2
L 0 P7 0 2 8

L0P2 0 2 9 LF 3 

IF 0 

L F?

L 2P6 0 3 0

L 0P6 031

L 2 P7 0 3 2

L 0 P 4

LSPS

0 3 3

0 3 4
LF S 

L 6 5
L0 PS 0 35

LS P6 0 3 6 LG6

LGC6L 1 P6 0 3 7

L S P4 0 3 8

L1P7 0 3 9 L 6 C ?

LG?
L SP7 0 4 0

AJ 1B

L I P S

LSP3

L1 P 4

041

0 4 2

0 4 3

L 6 C S

L 6 3

LG C4

L6 2

LGC0

LSP 2 0 4 4

L1 P0 0 4 S

LS P0 0 46

L1P3 0 4 7

LSP  1 0 48 L61 

L6C1 

L6C 2

L 1 P I 

L 1 P 2

0 49 

0 S 0

AJ1C

L 3 p b ___e e ^

L 3 P2___8 0 2

L 3 P 1 8 03

NEROC -  HAYSTACK OBSERVATORY 
MESTVORD. HA 81UU6 

ULDA BASEU AH D TnN U ERTER  
IH T L R FA C E  TO H /C  bus

S I Z E  DUG, HO.

C I 5412H S1BH
: J u l ^s ? ____ 1 £ me| t b i
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O 6~£4̂ rî O O-i) o o

m
o
0 0 (?

o

15bu 0 0 e 0

f> 0 0 00-9 
B2 b

o o o o o o o o

o o 
o o 

o

<>0 0  0 -9 o o 
o

(> 7 ̂  ̂ >̂M> o17 v  V v  V w V

B3 S

£ 4 Wo o <5- 
o o 9 ^ ^

°  P 9 
o o o o o o o o o o o o

o o000000000000000000000000000000
o o o o o o o o
0-9-A-j?-0-0-0 o 

i o
t f f l K X H '  

£4^ U o  OH)
<>- )̂-o 000 
(k i 9<
9-

o o o o o o o o o o  
o O 7-̂-̂-p-O-O-OH)

O O <>
0 0 9 -  

0 r)

; 8 ? t * ~ r

£4^yo~o~<>

n r ^ t
o o o o o o o o

8 £ :T eM)~01 > 

24  W+<H>

£45^yWi>

11& & H

o o o o o o o o o o o o  
o o 9-0-200-0-? 000 

o ^A3 1 o

O O <££4-b4>-0-i> 000 0-0-09 o o 
o

000000000000000000000000000000
A A A yi U vu vy

o

°msr
O  O d - X 4 ^ U o - 0 -6  o  o
o o 9 - 0 2 0-0-0 -9 o o 

o ^A33  o

o o U m  0-0 o o 
o o o-̂-jH^-o-o-o-9 o o
0 m i s

Mi

m r

7 ? r

m r >
&-« o o

i> 000 <) o o

0-09 o o 
o

AS2 0

< l 0 0 0 0 8  b ^ )  O O O O O O O O O O d
| i o o o o o o o o o o o o o o o o o o |  

o

o o a-so^^o-o-6 o o 
o o 9-0-̂0-000-9 o o

A5 4 0

'bo 0008 <!>5£b ooooooooool 
( f o o o o o o o o o o o o o o o o o o « >

O o

<!► 2 4 ^ ^ 0-04  o o
GM ^^-0 -0-0-C> O O

7̂ a-o-6 o o 6-0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 -600- 9-0-9 O O

■ *-Z*4l ^ -&-*

s r i
0 o * 3 4 m -  0-0
O O O O O O O O O O

o 0 o o
o  o  9 ^ ?  O-O-O-O 91 o  o.USf  ̂

o i mO o <5-0-0 0-00-0-6 O O 
O O O O O O O O O O O O

A56 0

Z 4 i^^o-o-i) 0 0 ^ 0 0 0 0  8 Q'&fc o o o o o o o o o o
f>-|H|̂ 00©-« 00O000000000000000000

(rX42>§_M0-O-< I o o 000000000000000000000000000000

O 
0
-0



+ 15

15

+5[

AERXSQLDET MARCH 88

R05

R07

vD
O

CY
CD
O
H

O

OJ
o

H
w

i n
r\
'nT

o
t—i

Q£

OJ
o
x— I

C02 R03
n  47i c

OJo
CY

- e - e  o  o
} R i

□P-27 Q
■o o  o  o

o
o

OJ
vD i o

00
r

t-A
h

ID

O
0 \ /

o
CY

O 1N5 2 3 2 0
R04 f\

OJ

R09
J i o g  C
R08 

) 8 g g  (

A

i

o  o  o  o  o  o  o

VFC32 

O O O  ° 0  O -e-

aj
o

W

COo
CJ

f—H
CO
CO o

t—i
o

0
C05 C04 C06

SQUARE LAW DETECTOR
LAYOUT VIEW LOOKING DO

INPUT

ANALOG OUT

FREQ

nn criMPriNF



VL
BA

 
BA

SE
BA

N
D

 
CO

N
VE

RT
ER

 
SY

N 
I H

ES
IZ

ER
 

DS
C 

ae
r\

os
c3

ia

€>
•  *

® 681 0
^  °O 122 o { \ 106 /

* 103 o (L+-^ 336^__  . rn
o

^ '  0<*> 1N5232 i_
• 511 o O 3 6 2  o

*  P I N 1

« — 1 
r~  
n

•

o
CO
\ i o
r o

« o

IQ lag O

*512 O

O 224

O
r-
O J

o

O

101

O 330 O
IO 1 0 3  0 0 ) 2 8 3 5

r—1

L _ l

# - 1N914 0 0 2 8 1 5

(•io<0 IO 391 »|
) ^ 0473 O

o 
o 

o 
o

 

)
D

P
0

7
E

N

o 
o 

o 
o 0*>0

0  224 o

O 473 O
o ™q

O 224 O

/T\

No
ZJ

□  U T



CKC5br£-jEE:

□

CCT2SEE25n
ass
era

C }<«}•)

J L
0 C
D C
D C
1 rO

a~->
aiui)

c&
asm



TER IMAGE RE JECTION

O t)isa >i



o o o o e

LQ*L

• e e e e

90*  L

L0*L

3 0 * L

p e e e e i s

3 0 * L  S

cL*.}̂ >eee

U U U U t"

10*1

10*1

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

□sc O  
□scbO  

s q O  
SQO

+ 5 

0 g ‘u 
O  DI\ 
O  so
O  SO

l s b  O

MSB O

-15
O

o s c O  
SQ o  

so O  
O

Q D O

Slue

SIN*



| « 300 Q  U ° ] U Q 5 I 0  Q

Qm «0 
►____•

P 5 1 0  U

M 03

O  0  o  o 0 o  c

1
) 1 0 H 1 15

D

Cccc
0 o  .

ZMZQ cm

b  o  o  o  o  o  o  «

□"O O O O O O C

o

1 OH105
o o o o o o

c ro  o  o  o  o  q
10H016

b  o  o  o  o  o  o
ceq d  P“ U"0"'0 o o o

I ; 10H016 
o o o o o o o

0 ^ _CrUTJT7TJ*G

> 10H016 
b  o  o  o  o  o  o

0 o  o  o  o  o  q
1 OHO16
o o o o o o  
r * ~ w n

o~o~u a ' o' o  q  
10H109

n^iia
t ) 1 5 g  ( ]

HEza 
^ cn m n  

f'c m sm
n  15a ( 1

Jjihzd  
/p g n

C*!£?P (1
c^o Qisa n

U K
-cn & - U
DUEQ 

0 ‘°)() DjUID

< ^ p s o a

'U“0 o o o  o il

10H016 
b  o  o  o  o  o  o  

o n  o  
U"o o  o  o  o  o  q
*> 10H016 
b-Q_Q o o o o

T D  ' O O 0"'0' o q
10H016 

b  o  o  o  o  o  o  

E i r u

TD ''U  O 
) 10H105

U O'-Q

Q...Q O O O Q
D I 3T D I O

0'"0 O O 0 “ 0 ' o~c 
) 1OHIO4

o o o o o o o

Dire Q Q 1  

J O 0_0"0"'0 O

■> 12040 
b  o  o  o  o  o  •

f» r

V l6 d  f T T  103 (  T T T 5 1  • !

DTZ3

r s  uHvfb_b_Q_D_D.XL

SYN THES IZER  D IV ID ER



□SC BUFFER

□UT □ UT

104

,+ 15

510

IN MDN

-©

GPD-1003 GPD-1003 °

o o
T\l'

o o

o o

-
4

A
- o o

o O

P
S

C
-

o o

o o o o P I N

o o o Q  

O  °  °  o

MAT-10

GDP-1002



Page No. 1
11/25/88

PARTS LIST FROM DBASE FILE:PARTS.DBF

REF SUBMOD PART DESC MFR COST QTY TOTAL COST

C01 BBC-AWAY 100B201JMS50 200 PF MICROWAVE ATC 2.87 10 28.70
C BBC-AWAY 100BA70K-Ca-500 A7 PF MICROWAVE ATC 2.87 2 5.74
MP4 BBC-AWAY 1019-1511-000 SMC BULKHEAD AEP 1.77 5 8.85
C BBC-AWAY 105K 1.0 UF AVX 0.32 2 0.6A

MP3 BBC-AWAY 1250-003 FEED-THRU ERIE 1.53 4 6.12
MS BBC-AWAY 5A120M015 BOX DRILLING HAYSTACf. 20.00 1 20.00

U02 BBC-AWAY 7AHC139 7A139 RCA 0.77 1 0.77
U03 BBC-AWAY 7AHCA0A9 7AA0A9 RCA 0.78 1 0.78
U04 BBC-AWAY 7AHCA050 7AA050 RCA 0. A7 1 0.47

PC BBC-AWAY AER\AWAY2 PC BOARD PACLAB AO.00 1 40.00

U01 BBC-AWAY GPD-1003 AMP AVANTEK 23.00 1 23.00
MS BBC-AWAY HAYA2520 BOX WITH COVERS PREC.MACHINE 40.00 1 40.00
MP2 BBC-AWAY MAT-3 3 DB ATTEN MINICIRCUITS 5.00 1 5.00
MP1 BBC-AWAY PSW-1211 DIODE SWITCH MINICIRCUITS 24.00 7 168.00
MP20 BBC-A 1105-7521-003 SMC CABLE PLUG AEP 2.49 34 84.66
MP12 BBC-A 200A58-1 BLOCK AMP 3.00 1 3.00
MP13 BBC-A 200833-4 GUIDE PINS AMP 0.36 0.72
MP14 BBC-A 200835-A GUIDE SOCKETS AMP 0.48 0.96
MP18 BBC-A 2011A2-2 SPRING AMP 0.05 11 0.55
MP17 BBC-A 2011A3-5 COAXICON PIN AMP 2.70 11 29.70
MP15 BBC-A 202394-2 HOOD AMP 1.04 1 1.04
MP16 BBC-A 202A22-1 POWER PINS AMP 0.50 4 2.00
MP17 BBC-A 328666 FERRULE AMP 0.08 11 0.88
MP22 BBC-A 3A21-6000 20 PIN CONN 3M 4.04 24.24
MP21 BBC-A 3A25-6000 50 PIN CONN 3M 6.70 4 26.80
MP22 BBC-A 3452-6000 16 PIN CONN 3M 2.45 4 9.80
MP23 BBC-A 3A73-6000 10 PIN CONN 3M 2.15 4 8.60
SS BBC-A 5A120I039 F.P.SILK SCREEN NYES 100.00 1 100.00
MS BBC-A 5A120M028 BOTTOM BAR SUPPORT MOD HAYSTACK 20.00 1 20.00
MS BBC-A 5A120M028 TOP BAR SUPPORT MOD HAYSTACK 20.00 1 20.00

MS BBC-A 5A120M03A MOUNTING PLATE HAYSTACK 20.00 1 20.00

MS BBC-A 5A120M038 FRONT PANEL HAYSTACK 100.00 1 100.00
MS BBC-A 5A120M0A7 HEAT SINK HAYSTACK 100.00 1 100.00
MS BBC-A C53306M013-2UA FRONT PANEL PREC.MACHINE 20.00 1 20.00

MS BBC-A C53306M014-2UA PERFORATED COVER PREC.MACHINE 10.00 20.00
MS BBC-A C53306M015-2UA MODULEREAR PANEL PREC.MACHINE 20.00 1 20.00
MS BBC-A C53306M016 BAR SUPPORT PREC.MACHINE 10.00 4 40.00
MS BBC-A C53306M017 SIDE PLATE PREC.MACHINE 10.00 20.00
WORK BBC-A ENGINEER CHECKOUT HAYSTACK 100.00 800.00
MP19 BBC-A KC19-153 F.P.BNC KINGS 6.76 3 20.28
MPX BBC-A RT/DUROID 5880 0.062 THK 1 OZ ROGERS 143.87 1 143.87
WORK BBC-A TECH ASSEMBLY HAYSTACK 10.00 40 400.00
MPA BBC-BUF 1019-1511-000 SMC BULKHEAD AEP 1.77 4 7.08

C BBC-BUF 104K 0.1 UF AVX 0.10 1 0.10
MP3 B B C - W 1250-003 FEED THRU ERIE 1.53 1 1.53
MS BBC-BUF 54120M018 BOX DPILLING HAYSTACK 20.00 1 20.00
PC BBC-BUF AER\OSCBUF PC BOARD PACLAB 40.00 1 40.00
U01 BBC-BUF GPD-1002 AMP AVANTEK 22.00 1 22.00
U02 BBC-BUF GPD-1003 AMP AVANTEK 23.00 46.00
MS BBC-BUF HAY2501A BOX WITH COVERS PREC.MACHINE 39.25 1 39.25

MP2 BBC-BUF M A T - 10 10 DB ATTEN MINICIRCUITS 5.00 1 5.00

MP1 BBC-BUF PSC-AA-A POWER SPLIT MINICIRCUITS 60.00 1 60.00

R01 BBC-BUF RCR05G510J 51 OHM 1/8W AB 0.20 1 0.20

MP2 BBC-DIB 187A010AA6 40 PIN ADAPTOR EMC 10.00 4 40.00

D BBC-DIB 1NA1A8 DIODE 0.20 1 0.20

C BBC-DIB 226K 22 UF 0.20 0.40

C BBC-DIB 330J 33 PF 0.20 4 0.80

MP3 BBC-DIB 616-CG1 HOLDERS AUGAT 0.50 2.50

U006 BBC-DIB 7AHCT00N 7A00 RCA 1.40 1 1.40
U007 BBC-DIB 7AHCT1AN 7A1A RCA 1.50 1 1.50
U014 BBC-DIB 7AHCT251N 7A251 RCA 1.62 16 25.92
U004 BBC-DIB 7AHCT259N 7A259 RCA 1.90 24 45.60
U008 BBC-DIB 7AHCT32N 7A32 TI 1.58 1 1.58
U003 BBC-DIB 7AHCT390N 7A390 SIGNETICS 2.60 3 7.80
U009 BBC-DIB 7AHCT573N 7A573 2.89 1 2.89

U005 BBC-DIB 7AHCT7AN 7A7A RCA 1.50 3.00

U001 BBC-DIB 7517AN 7517A TI 1.00 1 1.00

U002 BBC-DIB 75175N 75175 TI 1.00 1 1.00
UOIO BBC-DIB D8751H 8751 INTEL 65.95 1 65.95

U013 BBC-DIB D8755A-2 8755 INTEL 30.00 1 30.00

MP1 BBC-DIB EM09388-A2T-2SF WIRE WRAP PANEL EMC 253.97 1 253.97

U011 BBC-DIB P8032AH 8032 INTEL 2A.80 1 24.80

U012 B3C-DI3 P8156H 8156 INTEL 6.00 1 6.00

R BBC-DIB RCR05G102J 1 K  OHMS 1/8W AB 0.20 1 0.20

R BBC-DI3 RCR05GA71J A70 OHMS 1/8W AB 0.20 8 1.60

R BBC-DIB RCR05GA 72J A. 7 K  OHMS 1/8W AB 0.20 2 0. AO
R BBC-DIB RCR05G510J 51 OHMS 1/8W AB 0.20 1 0.20

X BBC-DIB UA9-S1105 11.05 MHZ XTAL use 2.85 2 5.70

WIRE BBC-DIB WIRE WIRE WRAP DATACON 0.14 999 139.86
MPA BBC-DIV 1019-1511-000 SMC BULKHEAD AEP 1.77 6 10.62
COl BBC-DIV 103K 0.01 UF AVX 0.10 33 3.30
U07 BBC-DIV 10G070-AF DIV 10/11 GIGABITLOGIC 297.00 1 297.00

MP3 BBC-DIV 1250-003 FEED THRU ERIE 1.53 1 1.53
C02 BBC-DIV 221J 220 PF AVX 0.12 2 0.24

CO 3 BBC-DIV 336K 33 UF SPRAGUE 0.70 2 1.40

D01 BBC-DIV 5082-2810 DIODE HP 1.55 2 3.10

MS BBC-DIV 5A120M033 BOX DRILLING HAYSTACK 20.00 1 20.00
MP5 BBC-DIV 87215-7 20 PIN CONN AMP 3.20 1 3.20
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PC BBC-DIV AER\DIV PC BOARD PACLAB 40.00 1 40.00
MS BBC-DIV HAY45030 BOX WITH COVERS PREC.MACHINE 43.60 1 43.60
UOI BBC-DIV MC10H016L 10016 MOTOROLA 5.53 8 44.2 4
U03 BBC-DIV MC10H104L 10104 MOTOROLA 0.69 1 0.69
U02 BBC-DIV MC10H105L 10105 MOTOROLA 0.69 2 1.38
U04 BBC-DIV MC10H109L 10H109 MOTOROLA 1.00 1 1.00

U05 BBC-DIV MC10H115L MC10H115 MOTOROLA(RQ) 0.59 1 0.59
U06 BBC-DIV MC12040L 12040 MOTOROLA 8.80 1 8.80
R06 BBC-DIV RCR05G100J 10 OHM 1/8U AB 0.20 1 0.20
R08 BBC-DIV RCR05G101J 100 OHM 1/8W AB 0.20 1 0.20
R04 BBC-DIV RCR05G102J IK OHM 1/8W AB 0.20 4 0.80
R02 BBC-DIV RCR05G152J 1.5K OHM 1/8W AB 0.20 20 4.00
R BBC-DIV RCR05G221J 220 OHM 1/8U AB 0.10 2 0.20
RIO BBC-DIV RCR05G222J 22K OHM 1/8U AB 0.20 2 0.40
R05 BBC-DIV RCR05G300J 30 OHM 1/8W AB 0.20 4 0.80
ROl BBC-DIV RCR05G331J 330 OHM 1/8W AB 0.20 19 3.80
R09 BBC-DIV RCR05G473J 47K OHM 1/8W AB 0.20 2 0.40
R03 BBC-DIV RCR05G510J 51 OHM 1/8W AB 0.20 3 0.60
LOl BBC-DIV WEE 2.2 2.2 UH NYTRONICS 1.70 2 3.40
MP1 BBC-FILT 1009-1511-000 SMC PC CONN AEP 2.25 4 9.00
C005 BBC-FILT 101J 100 PF AVX 0.13 5 0.65
con BBC-FILT 102J 1000PF AVX 1.95 1 1.95
C003 BBC-FILT 103K 0.01 UF AVX 0.10 24 2.40
C003 BBC-FILT 104K 0.1 UF AVX 0.10 17 1.70
C002 BBC-FILT 105K 1 UF AVX 0.32 5 1.60
C006 BBC-FILT 151J 150 PF AVX 0.13 1 0.13
C BBC-FILT 181J 180 PF AVX 0.10 2 0.20
C007 BBC-FILT 201J 200 PF AVX 0.73 1 0.73
C004 BBC-FILT 220J 22 PF AVX 0.10 1 0.10
C008 BBC-FILT 221J 220 PF AVX 0.12 1 0.12
C012 BBC-FILT 2R2J 2.7 PF AVX 0.50 2 1.00

COlO BBC-FILT 391J 390 PF METUCHIN 0.95 1 0.95
COOl BBC-FILT 470J 47 PF AVX 0.12 3 0.36
C013 BBC-FILT 4R7J 4.7 PF AVX 0.50 2 1.00
MS BBC-FILT 54120M042 LONG BAR HAYSTACK 20.00 2 40.00
MS BBC-FILT 54120M043 SHORT BAR HAYSTACK 20.00 2 40.00
MS BBC-FILT 54120M044 FILT BASEPLATE HAYSTACK 20.00 1 20.00
MP3 BBC-FILT 87215-2 10 PIN CONN AMP 1.73 1 1.73
MP2 BBC-FILT 87215-7 20 PIN CONN AMP 3.20 1 3.20
MP4 BBC-FILT 87215-8 16 PIN AMP 2.00 1 2.00
PC BBC-FILT AER\AGC PC BOARD PACLAB 40.00 2 80.00
PC BBC-FILT AER\FILT PC BOARD PACLAB 40.00 4 160.00
PC BBC-FILT AER\INPUT PC BOARD PACLAB 40.00 1 40.00
C BBC-FILT C312C109D2G5CA 1 PF KEMET 0.10 2 3.20
U003 BBC-FILT LH0033CG LH0033 ANALOG DEV 22.00 1 22.00
U002 BBC-FILT NE5539N NE5539N SIGNETICS 2.50 7 17.50
R040 BBC-FILT RCR05G105J 1M OHM 1/8W AB 0.20 8 1.60
R012 BBC-FILT RCR05G121J 120 OHM 1/8W AB 0.20 2 0. 40
R015 BBC-FILT RCR05G161J 160 OHM 1/8W AB 0.20 1 0.20
R011 BBC-FILT RCR05G201J 200 OHM 1/8W AB 0.20 3 0.60
R014 BBC-FILT RCR05G202J 2000 OHM 1/8W AB 0.20 2 0.40
R BBC-FILT RCR05G221J 220 OHMS 1/8W AB 0.95 1 0.95
R008 BBC-FILT RCR05G240J 240 OHM 1/8W AB 0.20 12 2.40
R BBC-FILT RCR05G272J 2.7 K  OHMS 1/8W AB 0.20 2 0.40
R019 BBC-FILT RCR05G332J 3.3K OHM 1/8W AB 0.20 2 0.40
R BBC-FILT RCR05G360J 36 OHM 1/8W AB 0.20 1 0.20
R010 BBC-FILT RCR05G470J 47 OHM 1/8W AB 0.20 4 0.80
R009 BBC-FILT RCR05G471J 470 OHM 1/8W AB 0.20 10 2.00
R013 BBC-FILT RCR05G510J 51 OHM 1/8W AB 0.20 8 1.60
R018 BBC-FILT RCR05G513J 5IK OHM 1/8W AB 0.20 1 0.20
R BBC-FILT RCR05G621J 620 OHMS 1/8W AB 0.20 1 0.20
R016 BBC-FILT RCR05G750J 75 OHM 1/8W AB 0.20 1 0.20
R039 BBC-FILT RCR07G200J 20 OHM 1/4W AB 0.30 1 0.30
R023 BBC-FILT RN55D1051F 1050 OHM 12 CORNING 0.10 1 0.10
R BBC-FILT RN55D10R0F 10.0 OHM 12 CORNING 0.10 1 0.10
ROOl BBC-FILT RN55D1272F 12.7K OHM IX CORNING 0.10 16 1.60
R027 BBC-FILT RN55D1540F 154 OHM 12 CORNING 0.10 1 0.10
R006 BBC-FILT RN55D1620F 162 OHM 1Z CORNING 0.10 16 1.60
R003 BBC-FILT RN55D1781F 1.78K OHM 12 CORNING 0.10 8 0.80
R037 BBC-FILT RN55D1961F 1960 OHM 12 CORNING 0.10 3 0.30
R020 BBC-FILT RN55D2001F 2000 OHM 12 CORNING 0.10 1 0.10
R026 BBC-FILT RN55D2430F 243 OHM 12 CORNING 0.10 1 0.10
ROOS BBC-FILT RN55D3740F 374 OHM 12 CORNING 0.10 8 0.80
R025 BBC-FILT RN55D3830F 383 OHM 12 CORNING 0.10 1 0.10
R036 BBC-FILT RN55D3921F 3920 OHM 12 CORNING 0.10 2 0.20
R002 BBC-FILT RN55D4221F 4.22K OHM 12 CORNING 0.10 8 0.80
R021 BBC-FILT RN55D4751F 4750 OHM 12 CORNING 0.10 1 0.10
R BBC-FILT RN55D51R1F 51.1 OHM 12 CORNING 0.10 7 0.70
R024 BBC-FILT RN55D6190F 619 OHM 12 CORNING 0.10 1 0.10
R035 BBC-FILT RN55D7871F 7870 OHM 12 CORNING 0.10 2 0.20
R004 BBC-FILT RN55D8060F 806 OHM 12 CORNING 0.10 8 0.80
R028 BBC-FILT RN55D93R1F 93.1 OHM 12 CORNING 0.10 1 0.10
R038 BBC-FILT RN55D9530F 953 OHM 12 CORNING 0.10 2 0.20
UOOl BBC-FILT SD5002N SD5002N SILICONIX 3.20 22 70.40
C09 BBC-OSC 100-B-101-J -P-50 100 PF MICROWAVE ATC 2.50 2 5.00
C06 BBC-OSC 100-B-201-J -P-50 200 PF MICROWAVE ATC 2.80 2 5.60
MP1 BBC-OSC 1019-1511-000 SMC BULKHEAD AEP 1.77 3 5.31
C01 BBC-OSC 104K 0.1 UF AVX 0.10 3 0.30
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COA BBC-OSC 106K 10 UF 1. 00 2 2.00
MP2 BBC-OSC 1250-003 FEED THRU ERIE 1.53 3 4.59
MP BBC-OSC 135CT050/ACA FERRITE CORE FERROXCUBE 0.10 1 0.10
DOA BBC-OSC 1N5232 ZENER DIODE 0. AO 1 0. AO
D03 BBC-OSC 1N91AA DIODE 0. AO 1 0. AO
Rll BBC-OSC 33AK 0.33 UF AVX 0.20 1 0.20
COS BBC-OSC 336K 33 UF SPRAGUE 0.70 3 2.10
C08 BBC-OSC 470J 47 PF AVX 0.12 0.2A
C07 BBC-OSC 471J 470 PF AVX 0.1A 3 0. A2
C03 BBC-OSC 475K 4.7 UF 0.80 1 0.80
D01 BBC-OSC 5082-2835 SCHOTTKY DIODE HP 0. A2 0.8A
MS BBC-OSC 54120M016 BOX DRILLING HAYSTACK 20.00 1 20.00
PC BBC-OSC AER\OSC3 PC BOARD PACLAB 40.00 1 AO.00
MS BBC-OSC HAY25014 BOX WITH COVERS PREC.MACHINE 39.25 1 39.25
D05 BBC-OSC MAA6577B-30 VARACTOR DIODE MACOM 87.00 1 87.00
Q03 BBC-OSC MGF-1A02 FET MITSUBISHI 11.75 1 11.75
U01 BBC-OSC OP-07EN OP AMP ANALOG DEV 7.15 1 7.15
R09 BBC-OSC RCR05G103J 10K OHM 1/8W AB 0.20 0. AO
R06 BBC-OSC RCR05G122J 1200 OHM 1/8W AB 0.20 3 0.60
R21 BBC-OSC RCR05G200J 20 OHMS 1/8W AB 0.20 0.40
R03 BBC-OSC RCR05G22AJ 22OK OHM 1/8W AB 0.20 5 1.00
R1A BBC-OSC RCR05G270J 27 OHMS 1/8W AB 0.20 1 0.20
RIO BBC-OSC RCR05G330J 33 OHM 1/8W AB 0.20 1 0.20
R18 BBC-OSC RCR05G362J 3.6K OHM 1/8W AB 0.20 1 0.20
R05 BBC-OSC RCR05G391J 390 OHM 1/8W AB 0.20 1 0.20
ROl BBC-OSC RCR05GA73J 47 K  OHM 1/8W AB 0.20 0.40
R12 BBC-OSC RCR05G511J 510 OHM 1/8W AB 0.20 1 0.20
R17 BBC-OSC RCR05G681J 680 OHM 1/8W AB 0.20 1 0.20
U2 BBC-OSC TLC372CP DUAL COMPARATOR 0.50 1 0.50
C001 BBC-PWR 10AK 0.1 UF AVX 0.10 16 1.60
MP1 BBC-PWR 2-87215-5 50 PIN CONN AMP 6.93 1 6.93
C002 BBC-PWR 33AM 0.33 UF 0.70 2.10
C002 BBC-PWR 336K 33 UF SPRAGUE 0.70 4 2.80
MPX BBC-PWR 5A120M0A7 HEAT SINK HAYSTACK 20.00 1 20.00
U001 BBC-PWR 7A06N 7A06 SIGNETICS 0.49 4 1.96
U002 BBC-PWR 7A07N 7A07 0. A6 8 3.68
MP2 BBC-PWR 87215-2 10 PIN CONN AMP 1.73 2 3.46
MP3 BBC-PWR 87215-7 20 PIN CONN AMP 3.20 2 6.40
MPA BBC-PWR 87215-8 16 PIN CONN AMP 2.00 2 4.00
PC BBC-PWR AER\PWRDIS PC BOARD PACLAB AO.00 1 40.00
U003 BBC-PWR MC7806CT +6V REG MOTOROLA 0.35 1 0.35
U005 BBC-PWR MC7812CT +12V REG MOTOROLA 0.69 1 0.69
UOO A BBC-PWR MC7906CT -6V REG MOTOROLA 0. A5 1 0. 45
U006 BBC-PWR MC7912CT -12V REG MOTOROLA 0.69 1 0.69
ROOl BBC-PWR RCR05G103J 10K OHM 1/8W AB 0.20 124 2A.80
MP5 BBC-PWR TS-120-G-A PINS SAMTEC 0.36 16 5.76
MP2 BBC-SQL 1019-1511-000 SMC BULKHEAD AEP 1.77 3 5.31
C03 BBC-SQL 102J 1000 PF AVX 0.50 1 0.50
C01 BBC-SQL 10AK 0.1 UF AVX 0.10 4 0. AO
MP1 BBC-SQL 1250-003 FEED THRU ERIE 1.53 4.59
CR BBC-SQL 1N5232 ZENER DIODE MOTOROLA 0.50 1 0.50
C05 BBC-SQL 331J 330 PF AVX 0.08 1 0.08
MS BBC-SQL 5A120M019 BOX DRILLING HAYSTACK 20.00 1 20.00
U02 BBC-SQL ADVFC32KN VOLT TO FREQ CON ANALOG DEV 8.95 1 8.95
PC BBC-SQL AER\SQDET PC BOARD PACLAB 40.00 1 40.00
CR1 BBC-SQL BD-A BACK DIODE CUSTOM COMP. 6.00 1 6.00
MS BBC-SQL HAY17515 BOX WITH COVERS PREC.MACHINE 34.50 1 34.50
U01 BBC-SQL OP-27EN OP AMP ANALOG DEV 7.15 1 7.15
R06 BBC-SQL RCR05G100J 10 OHM 1/8W AB 0.20 1 0.20
R05 BBC-SQL RCR05G102J 1000 OHM 1/8W AB 0.20 3 0.60
ROA BBC-SQL RCR05G27AJ 270K OHM 1/8W AB 0.20 1 0.20
R02 BBC-SQL RCR05G362J 3.6K OHM 1/8W AB 0.20 1 0.20
R03 BBC-SQL RCR05GA71J A70 OHM 1/8W AB 0.20 1 0.20
R07 BBC-SQL RCR05GA75J A.7M OHM 1/8W AB 0.20 1 0.20
ROl BBC-SQL RCR05G510J 51 OHM 1/8W AB 0.20 1 0.20
R08 BBC-SQL RCR05G822J 8.2K OHM 1/8W AB 0.20 1 0.20
MP3 BBC-SSB 1019-1511-000 SMC BULKHEAD AEP 1.77 4 7.08
C12 BBC-SSB 101J 100 PF AVX 0.12 8 0.96
C02 BBC-SSB 10AK 0.1 UF AVX 0.10 20 2.00
C13 BBC-SSB 105K 1 UF AVX 0.32 2 0.64
C03 BBC-SSB 120J 12 PF 0.50 8 A. 00
C08 BBC-SSB 121J 120 PF 0.50 1 0.50
C09 BBC-SSB 122J 1200 PF AVX 1.95 1 1.95
CIO BBC-SSB 123J 0.012 UF AVX 0.12 1 0.12
MPA BBC-SSB 1250-003 FEED THRU ERIE 1.53 2 3.06
Cll BBC-SSB 15AJ 0.15 UF METUCHIN 2.10 1 2.10
COA BBC-SSB 330 J 33 PF AVX 0.12 1 0.12
C05 BBC-SSB 391J 390 PF AVX 0.13 1 0.13
C06 BBC-SSB 392J 3900 PF 0.50 1 0.50
CO 7 BBC-SSB 393J 0.039 UF 0.70 1 0.70
C BBC-SSB AR7J 4.7 PF AVX 0.20 2 0. AO
MS BBC-SSB 54120M020 BOX DRILLING HAYSTACK 20.00 1 20.00
PC BBC-SSB AERXSSB2 PC BOARD PACLAB 40.00 1 40.00

MS BBC-SSB HAYA5030 BOX WITH COVERS PREC.MACHINE 43.60 1 43.60
MP2 BBC-SSB JH-1A0 HYBRID ANZAC 86.00 1 86.00
MP1 BBC-SSB LMX-113 MIXER MINICIRCUITS 14.95 2 29.90
UOl BBC-SSB NE5539N 5539 OP AMP SIGNETICS 2.50 10 25.00
R005 BBC-SSB RCR05G101J 100 OHM 1/8W AB 0.20 14 2.80
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R14 BBC-SSB RCR05G102J IK OHMS AB 0.20 3 0 .
R003 BBC-SSB RCR05G121J 120 OHM 1/8W AB 0.20 16 3.
R BBC-SSB RCR05G152J 1500 OHM 1/8W AB 0.10 1 0 .
R15 BBC-SSB RCR05G200J 20 OHMS 1/8W AB 0.20 4 0 .
R001 BBC-SSB RCR05G201J 200 OHM 1/8U AB 0.20 14 2.
R005 BBC-SSB RCR05G391J 390 OHM 1/8U AB 0.20 2 0 .
R BBC-SSB RCR05G430J 43 OHM 1/8W AB 0.10 1 0 .
R007 BBC-SSB RCR05G431J 430 OHM 1/8W AB 0.20 2 0 .
R002 BBC-SSB RCR05G471J 470 OHM 1/8W AB 0.20 10 2.
R004 BBC-SSB RCR05G510J 51 OHM 1/8W AB 0.20 3 0 .
R013 BBC-SSB RN55D1780F 178 OHM 1Z CORKING 0.10 1 0 .
R012 BBC-SSB RN55D1960F 196 OHM 1Z CORNING 0.10 1 0 .
R009 BBC-SSB RN55D2000F 200 OHM 1Z CORNING 0.10 2 0 .
R010 BBC-SSB RN55D2100F 210 OHM 1Z CORNING 0.10 2 0 .
R011 BBC-SSB RN55D2150F 215 OHM 1Z CORNING 0.10 1 0 .
R008 BBC-SSB 

*** Total ***
RN55D2260F 226 OHM 1Z CORNING 0.10 1 0 .

5103.72



2500 A.D. 8051 Macro Assembler - Version A.OOh

Input Filename : RAD3.asm 
Output Filename : RAD3.obj

1 0000 ORG
2 0000 02 01 70 LJMP
3 0003 ORG
4 0003 02 CO A8 LJMP
5 0013 ORC
6 0013 CO DO PUSH
7 0015 CO EO PUSH
8 0017 C2 8C CLR
9 0019 C2 8E CLR
10 OOIB 85 8A 30 MOV
11 OOIE 85 8C 31 MOV
12 0021 85 8B 32 MOV
13 0024 85 8D 33 MOV
14 0027 75 8A 00 MOV
15 002A 75 8C 00 MOV
16 002D 75 8B 00 MOV
17 0030 75 8D 00 MOV
18 0033 D2 8C SETB
19 0035 D2 fiE SETB
20 0037 30 A7 37 JNB
21 003A E5 30 MOV
22 003C 25 34 ADD
23 003E F5 34 MOV
24 0040 E5 31 MOV
25 0042 35 35 ADDC
26 0044 F5 35 MOV
27 0046 74 00 MOV
28 0048 35 36 ADDC
29 004A F5 36 MOV
30 004C 74 00 MOV
31 004E 35 37 ADDC
32 0050 F5 37 MOV
13 0052 E5 32 MOV
> 0054 c5 38 ADD

C05o F5 38 MOV
36 0058 E5 33 MOV
37 005A 35 39 ADDC
38 005C F5 39 MOV
39 005E 74 00 MOV
40 0060 35 3A ADDC
41 0062 F5 3A MOV
42 0064 74 00 MOV
43 0066 35 3B ADDC
44 0068 F5 3B MOV
45 OOSA C2 08 CLR
46 006C DO EO POP
47 006E DO DO POP
48 0070 32 RET I

0000H ; RESET VECTOR
INIT jJUMP TO INIT
0003H {JUMP TO THIS ADDRESS UPON MCB
MCB
0013H ;JUMP TO THIS ADDRESS UPON 180 HZ
PSW
A
8CH ;STOP COUNTER 0
8EH ;STOP COUNTER 1
30H,8AH ;MOVE COUNTER 0 LOW BYTE TO RAM
31H, 8CH ;MOVE CGUNTER 0 HIGH BYTE TO RAM
32H,8EH ;MGVE COUNTER 1 LOW BYTE TO RAM
33H, 8DH ;MOVE COUNTER 1 HIGH BYTE TO RAM
8AH,#00H ; CLEAR COUNTERS
8CH,#00H
8BH,#00H
8DH,#00H
8CH ;START COUNTER 0
8EH ;START COUNTER 1
A7H,LAB1 ;IF FROM REF. JUMP TO LABI
A,30H ;USB - ADD 16-BIT INTO 32-BIT
ft, 34H
34H,A
A.31H
fl,35H
35H.A
A, *0
A.36H
36H.A
A,#0
A.37H
37H.A
A, 3iiH ; REPEAT FOR LSB
A,38H
38H.A
A,3oH
A, 35H
39H.A
A,#0
A,3AH
3AH,A
A, #0
A, 3BH
3BH,A
8H jCLEAR DONE
A
PSW
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49 0071 E5 30 LABI: MOV A, 30H
50 0073 25 3C ADD A, 3CH
51 0075 F5 3C MOV 3CH,A
52 0077 E5 31 MOV A,31H
3 0079 35 3D ADDC A, 3DH
o4 007B F5 3D MOV SDH. A
55 0070 74 00 MOV A, #6
56 007F 35 3E ADDC A, 3EH
57 0081 Fd 3E MOV 3EH,A
58 0083 74 00 MOV A, SO
59 0085 35 3F ADDC A.3FH
60 0087 F5 3F MOV 3FH,A
61 0089 E5 32 MOV A.32H
62 008B 25 40 ADD A.40H
63 008D F5 40 MOV 40H.fi
64 008F E5 33 MOV A, 3oH
65 0091 35 41 ADDC ft, 41H
66 0093 F5 41 MOV 41H,A
67 0095 74 00 MOV A,#0
68 0097 35 42 ADDC A, 42H
69 0099 F5 42 MOV 42H,A
70 009B 74 00 MOV A, #0
71 009D 35 43 ADDC A.43H
72 009F F5 43 MGV 4SH.A
173 00A1 C2 08 CLR 8H
P4 00A3 DO EO POP Ah 00A5 DO DO PGP PSW
76 00A7 32 RET I
77 00A8 85 80 20 MCB: MOV 20H.8CH
p8 OOAB 20 A4 60 JB A4H.SWPW

AH,PREVlF9 OOAE 30 OA 2F JNB
80 00B1 C2 AO CLR AOH
81 00B3 02 A1 SETB A1H
B2 00B5 C2 A2 CLR AcH

P 00B7 85 70 90 MOV 90H, 7OH
K OOBA C2 B6 CLR BSH
85 OOBC D2 B6 SETB B6H
86 OOBE D2 AO SETB AOHV COCO 85 71 90 MOV 90H,71HU 0CC3 C2 60 CLR E6H
89 00C5 Dcf B6 SETB B6H
90 00C7 C2 AO CLR AOH
jl 00C9 C2 A1 CLR A1H
2 OOCB D2 A2 SETB A2H
93 OOCD 85 72 90 MOV 9CH,72H
94 OODO C2 B6 CLR B6H
i5 00D2 D2 B6 SETB B6H

h OOD4 D2 AO SETB AOH
17 00D6 85 73 90 MOV 9CH,73H
98 00D9 C2 Bo CLR B6H
99 OODB D2 E6 SETS B6H

1 ° OODD 02 01 6B LJMP ACK
| l OOEO C2 AO PREVl: CLR ACH
W 2 00E2 D2 A1 SETB A1H
103 00E4 C2 A2 CLR fi2H
i§4 00E6 85 60 SO MOV 90H,BOH
■5 00E9 C2 Bo CLR B6H

;USB - ADD 16-BIT INTO 32-BIT STORE FOR REF.

jLSB

jRETURN TO BACKGROUND 
;READ MODE
;IF RA3 JUMP TO SUPU 
;JUMP IF PREVIOUS
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106 OOEB D2 86 SETB B6H
107 OOED D2 AO SETB AOH
10a OOEF 85 61 90 MOV 90H,61H
<09 00F2 C2 B5 CLR B6H
0 00F4 02 8b SETB B6H

ill 00F6 C2 AO CLR AOH
112 OOFS C2 A1 CLR A1H
113 OOFft D2 A2 SETB A2H
114 OOFC 85 62 30 MOV 90H,62H
115 OOFF C2 86 CLR B6H
116 0101 02 86 SETB B6H
117 0103 D2 AO SETB AOH
ua 0105 85 63 90 MOV 90H,63H
119 0108 C2 86 CLR B6H
120 010ft 02 86 SETB B6H
121 010C 80 5D SJMP ACK
122 010E 30 OA 2E SWPW: JNB flH.PRPtf
123 0111 C2 AO CLR AOH
124 0113 02 Al SETB AIK
125 0115 C2 A2 CLR A2H
128 0117 85 74 90 MOV 90H,74H
127 011A C2 86 CLR B6H
128 one 02 86 SETB B6H
129 01 IE 02 AO SETB AOH
130 0120 85 75 SO MOV 90H,73H
131 0123 C2 86 a R BSH
132 0125 D2 B6 SETB B6H
133 0127 C2 AO a R AOH
134 0129 C2 Al CLR A1H
135 0128 D2 A2 SETB A2H
136 OlcD 85 76 90 MOV 90H,76H
137 0130 C2 86 CLR BSH.
138 0132 02 86 SETB B6H
139 0134 02 AO SETB AOH
140 0136 85 77 90 MOV 90H,77H
141 0139 C2 86 CLR B6H
142 0138 D2 86 SETB 86H
*43 013D 80 2C SJMP ACK1 013F C2 AO PREV2: CLR ACH
* >5 0141 02 Al SETB AIK
146 0143 C2 A2 CLR AcH
147 0145 85 64 90 MOV 90H,64H
148 0148 C2 86 CLR B6H
149 014ft 02 86 SETB B6H
150 014C 02 AO SETB AOH
151 014E 85 65 90 MOV 90H,65H
152 0151 C2 86 CLR 86H
153 0153 D2 86 SETB B6H
154 0155 C2 AO a R AOH
155 0157 C2 Al a R A1H
156 0159 02 A2 SETB A2H
157 015B 85 66 90 MOV 90H,66H
158 015E C2 86 CLR B6H
159 0160 02 86 SETB B6H
160 0162 D2 AO SETB AOH
161 0164 85 67 30 MOV 90H,67H
162 0167 C2 86 a R 86H
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163 0169 D2 B6 SETB B6H
164 016B C2 B7 ACK: CLR B7H
16S 016D D2 67 SETB B7H
166 016F 32 RET I
V7 0170 75 89 55 INIT: MOV 89H,#055H

.68 0173 75 68 55 MOV 88H,#055H
163 0176 75 BO 7F MOV BOH,#07FH
170 0179 75 fiO FF MOV AOH,#OFFH
171 017C 75 44 80 MOV 44H,#80H
172 017F 75 45 80 MOV 45H,#80H
173 0182 75 46 00 MOV 46H,#00H
174 0185 75 47 40 MOV 47H,#40H
175 0188 75 48 00 MOV 48H,#OOH
176 018B 75 49 40 MOV 49H,#40H
177 018E 75 20 00 MOV 20H,#0
178 0191 75 22 00 MOV ?2H,#0
179 0194 75 B8 04 MOV B8H,#04H
ISO 0197 75 A8 85 MOV ASH,#085H 

BOH,USB181 019A 20 BO 02 START: JB
182 013D D2 B7 SETB B7H
183 019F 20 08 F8 USB: JB 8H,START
184 01A2 20 A7 F5 JB A7H,START
185 01A5 A3 INC DPTR
166 01A6 D1 12 ACALL TCHK
187 01A8 30 01 05 JNB 1H,LSB
188 01AB 20 li 02 JB 11H,LSB
183 01AE 51 5E ACALL REFAD1
130 01B0 30 02 05 LSB: JNB 2H,STOR
191 01B3 20 12 02 JB 12H,STCR
192 01B6 51 73 ACALL REFAD2
193 01B8 E5 22 STOR: MOV A,22H
194 01 BA 85 20 22 MOV 22H,20H
195 01BD B5 20 56 CJNE A,2CH,OUT
196 01C0 E5 20 MOV A, 20H
197 01C2 54 70 ANL A,#7CH
198 01C4 B4 00 06 CJNE A,#0H,PERO
199 01C7 75 78 01 MOV 78H,#1
•°00 01CA 75 79 00 MOV 79H,#0

1 01 CD B4 10 06 PERO: CJNE A,SIOH,PERI 
78H,#80—v'C 01 CO 75 78 50 MOV

203 01D3 75 79 00 MOV 79H,#0
204 01DS B4 20 06 PERI: CJNE A.I20H.PER2
205 01D9 75 78 AO MOV 7fiH,i»lbO
206 01DC 75 79 00 MOV 73H,#0
207 01DF B4 30 OS PER2: CJNE A.#30H,PER3 

78H,#64208 01E2 75 78 40 MOV
209 01E5 75 79 01 MOV 79H,il
210 01E8 B4 40 06 PER3: CJNE A,#40H,PER4
211 01EB 75 78 20 MOV 78H,#32
212 01 EE 75 79 03 MOV 79H,#3
213 OlFi B4 50 06 PER4: CJNE A,#50H,PER5
214 01F4 75 78 40 MOV 78H,#64
215 01F7 75 79 06 MOV 7?H.#6 

A,#bOH,PER6216 01 FA B4 60 06 PER5: CJNE
217 01FD 75 78 80 MOV 78H,#128
218 0200 75 79 OC MOV 7SH,#12
219 0203 B4 70 06 PER6: CJNE A,#70H,PER7

;STROBE LOW 
;RETURN TO HI STATE

{CONFIGURE TIMER
{START COUNTESS AND INTERRUPT EDGE DETECT 
;SET PORT 3 TO READ (EXCEPT P3.7)
{SET PORT 2 TO READ
{DEFAULT VALUE -6 DB FROM MAX GAIN

{SET INITIAL M0DE=0

;SET 180 HZ TO HIGH PRIORITY 
;ENABLE INTERRUPTS

;ENSURE ACH IS HIGH 
;JUMP IF DONE 
{JUMP IF REF 
jINC COUNT
{DO 1 SEC TICK CHECK

{JUMP UNLESS 0 GOES TO 1 
{ADJUST USB GAIN

{ADJUST LSB GAIN

{STORE PREVIOUS MODE
{FORCE END OF AV FOR MODE CHANGE

{MASK OUT PERIOD BUS

{1/80 SEC

;1 SEC

;2 SEC

;4 SEC

{10 SEC

;20 SEC

;40 SEC
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220 0206 75 78 CO MOV
221 0209 75 79 12 MOV
222 020C E5 82 PER7: MOV
a?3 020E B5 78 48 CJNE

4 0211 E5 83 MOV
_cj 0213 B5 79 43 CJNE
226 0216 71 BF OUT: ACALL
227 0218 85 70 60 MOV
228 021B 85 71 61 MOV
229 021E 85 72 62 MOV
230 0221 85 73 63 MOV
231 0224 85 74 64 MOV
232 0227 85 75 65 MOV
233 022A 85 76 66 MOV
234 022D 85 77 67 MOV
235 0230 C2 OA CLR
236 0232 51 92 ACALL
237 0234 D2 OA SETB
233 0236 30 00 02 JNB
239 0239 71 E6 ACALL
240 023B C2 AO LABB: a R
241 023D C2 A1 a R
242 023F C2 A2 a R
243 0241 85 45 90 MOV
244 0244 C2 B6 a R
245 0246 D2 B6 SETB
246 0248 D2 AO SETB
247 024A 85 44 90 MOV
248 024D C2 B6 a R
249 024F D2 B6 SETB
250 0251 51 88 ACALL
251 0253 75 83 00 MOV
252 0256 75 82 00 MOV
253 0259 D2 08 DONE: SETB
254 025B 02 01 9A LJMP
255 025E 30 03 09 REFAD1: JNB
256 0261 E5 44 MOV
PS7 0263 B4 FF 01 CJNE

> 02S6 22 RET
0267 05 44 L1AB2: INC

260 0269 22 RET
261 026A E5 44 L1A31: MOV
262 026C B4 00 01 CJNE
263 026F 22 RET
264 0270 15 44 L1AB3: DEC
265 0272 22 RET
266 0273 30 03 09 REFAD2: JNB
267 0276 E5 45 MOV
268 0278 B4 FF 01 CJNE
269 027B 22 RET
270 027C 05 45 L2AB2: INC
271 027E 22 RET
272 027F E5 45 L2AB1: MOV
273 0281 B4 00 01 CJNE
274 0284 22 RET
275 C285 15 45 L2AB3: DEC
£76 0287 22 RET

78H,#192 
79H,#18 
A,82H 
ft,78H,DONE 
A,82H

stflLE1 DC!NE 
60H.70H 
61H,71H 
62H, 72H 
63H,73H 
64H,74H 
65H,75H 
66H,7SH 
67H,77H 
AH 
SUMM 
AH
OH,LABB
REFCAL
ftOH
A1H
A2H
90H,45H 
B6H 
BSH 
flOH
90H,44H
B6H
B6H
CLRAM
DPH,SO
DPL,#0
8H
START 
3H,L1AB1 
A, 44H
A,#FFH,L1AB2; 

44H 

A, 44H
A, »0,L1AB3

44H !

3H.L2AB1
A, 45H
A,#FFH,L2A82

45H

A, 45H
A,#0,L2AB3

45H

;60 SEC 

;DPL

;COPY TO PREVIOUS

;SET FLAG TO PREVIOUS 
jCALC. NEW AVERAGES 
;SET TO CURRENT

•AGC
;SET ADDR TO 0 TO OUTPUT GAIN

iSTROBE
SET ADDR TO 1 
[USB GAIN ON PI

I DONE
IGO BACK TO START . 
jJUMP TO L1AB1 IF -BIT 3=0

[CONTINUE IF 44HOFFH

[ADD 1 TO USB REF. GAIN

[SUBTRACT 1 FROM USB REF.

[ACD1 TO LSB REF. GAIN
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277 0288 7fl 10 CLRAM: MOV
278 028A 79 33 MOV
279 028C 09 LG0P1: INC
°80 028D 77 00 MOV
1 028F DA FB DJNZ

c82 0291 22 RET
283 0292 85 34 50 SUMM: MOV
284 0295 85 35 51 MOV
285 0293 85 36 52 MOV
286 029B 85 37 53 MOV
287 02SE E5 50 MOV
288 OSAO 25 3C ADD
289 02ft2 F5 50 MOV
290 02A4 E5 51 MOV
291 02A6 35 3D ADDC
292 02A8 F5 51 MOV
293 02AA E5 52 MOV
294 02AC 35 3E ADDC
295 02AE F5 52 MOV
296 02B0 E5 53 MOV
297 0282 35 3F ADDC
298 02B4 F5 53 MOV
299 0286 85 4ft 54 MOV
300 02B9 85 4B 55 MOV
301 02BC 85 4C 56 MOV
302 02EF 85 4D 57 MOV
303 02C2 91 57 ACfiLL
304 02C4 85 5B 70 MOV
305 02C7 85 5C 71 MOV
306 02Cft E5 5D MOV
307 02CC 70 OA JNZ
308 02CE E5 5E MOV
309 02D0 70 06 JNZ
310 02D2 E5 5F MOV
311 02D4 70 02 JNZ
312 02D6 80 06 SJMP
313 02D8 75 70 FF SUMA: MOV
^14 02DB 75 71 FF MOV

j 02DE 85 34 50 SUMB: MOV
*/i& 02E1 85 35 51 MCV
317 02E4 85 36 w'L. MOV
318 02E7 85 37 53 MOV
319 02EA E5 50 MOV
320 02EC C3 CLR
321 02ED 95 3C SUBB
322 02EF F5 50 MOV
323 02F1 E5 51 MOV
324 02F3 95 3D SUBB
325 02F5 F5 51 MOV
326 02F7 E5 52 MOV
327 02F9 95 3E SUBB
328 02FB F5 52 MOV
329 02FD E5 53 MOV
330 02FF 95 3F SUBB
331 0301 F5 53 MOV
332 0303 C2 09 CLR
333 0305 50 16 JNC

R2,#10H
R1,#33H
Rt
(?R1,30H
R2,L00P1

50H,34H 
51H,35H 
52H,36H 
53H, 37H 
A.50H 
ft, 3CH 
50H, ft 
A,51H 
ft, 3DH 
51H, fl 
A.52H 
fl, 3EH 
52H,A 
ft,KH 
fl, 3FH 
53H,A 
54H,4flH 
55H,4SH 
56H. 4CH 
57H,4DH 
MUL32 
70H,5BH 
71H,5CH 
ft, SDH 
SUMfl 
A,5EH 
SUMfl 
ft,5FH 
SUMfl 
SUMB 
70H,#FFH 
71H,#FFH 
50H,34H 
51H,35H 
52H,36H 
53H, 37H 
fl, 50H 
C
fl,3CH
50H,fl
ft, 5lH
ft, 3DH
SIH.ft
fl,5cH
ft,3EH
52H,ft
fl, 53H
fl, 3FH
53H,fl
9H
SUMl

{SUBROUTINE TO CLEAR ACCUMULATION

SUBROUTINE TO SUM SIG+REF 
AND NORMALIZE PUTTING OUTPUT 
IN 70H-77H

;MULTIPLY BY SCALE FACTOR 
?USB SUM(S+R)*26*2«24/K /£**24

5 IF OVERFLOW SET ALL ONES

;JUMP IF CARRY IS NOT SET
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334 0307 D2 09
335 0309 E5 50
336 030B F4
**37 030C F5 50

.8 020E E5 51
j39 0310 F4
340 0311 F5 51
341 0313 E5 52
342 0315 F4
343 0316 F5 52
344 0318 E5 53
345 031A F4
346 0318 F5 53
347 031D 91 57
348 031F 85 5B 74
349 0322 85 5C 75
350 0325 30 09 06
351 0328 E5 75
352 032A 24 80
353 022C F5 75
354 032E 85 38 50
355 0331 85 39 51
356 0334 85 3A 52
357 0337 85 3B 53
358 033A E5 50
359 0u3C 25 40
360 033E F5 50
361 0340 E5 51
362 0342 35 41
363 0344 F5 51
364 0346 E5 52
385 0348 35 42
366 034A F5 52
367 034C E5 53
368 034E 35 43
369 0350 F5 53
370 0352 91 57

0354 85 5B 72
0357 85 5C 73

t>.3 03wA E5 5D
374 035C 70 OA
37 o 035E E5 5E
376 0260 70 06
377 0362 E5 5F
378 0364 70 02
379 0366 80 06
380 0368 75 72 FF
381 026B 75 73 FF
382 036E 85 38 50
363 0371 85 39 51
384 0374 85 3A 52
385 0377 85 3B 53
386 037A E5 50
387 037C C3
388 037D 95 40
389 037F F5 50
390 0381 E5 51

h'age 7

SETB 9H ;SET SIGN FLAG
MOV A,50H
CPL A
MOV 50H, A
MOV A,51H
CPL A
MOV 51H.A
MOV A,52H
CPI A
MOV 52H,A
.MOV A,53H
CPL A
MOV 53H,A

SUM1: ACALL MULS2
MOV 74H.5BH
MOV 75H,5CH
JNB 9H.SUM2 :JUMP IF CARRY IS NOT SET
MCV A,75H
ADD A,#80H ;SET MSB TO INDICATE -VE SIGN
MOV 7jH A

SUMS: MOV 50H*38H :REPEAT FOR LOWER SB
MOV 51H.39H
MOV 52H.3AH
MOV 52H.3BH
MOV A,50H
ADD A.40H
MOV 5UH.A
MOV A,jIH
ADDC A,41H
MOV 51H.A
MOV A,52H
ADDC A, 42H
MOV 52H,A
MOV A.52H
ADDC Aj43H
MOV 5^H,A
ACALL MUL32
MOV 72H,5EH
MOV 72H.5CK
KOV A,5uH
JNZ SLiiC
MOV A, 5EH
JNZ SUXC
MCV A,5FH
JNZ SUMC
SJMP SUMD

SUMC: MOV 72H,#FFH
MOV 73H,#FFH

SUMD: MOV 50H,38H
MOV 51H, 39H
MOV 52H,3ftH
MOV 52H,3BH
MOV A,wOH
CLR C
SUBB A.4CH
MCV 5uH,A
MOV A,51H
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391 0383 95 41 SUBB A.41H
5iH.fi392 0385 F5 51 MOV

393 0387 E5 52 MOV A, 5cH
-194 0389 55 42 SUBB A, 42H

5 0386 F5 52 MOV 52H,A
A,52H038D cc r- tj Jj MOV

397 036F 95 43 SUBB A, 4SH
398 0391 F5 53 MOV 53H.A
399 03*33 C2 09 CLR 9H
400 0395 50 16 JNC SUMS
401 0397 D2 09 SETB 9H
402 0399 E5 50 MOV A, 50H
403 0399 F4 CPL A
404 039C F5 50 MOV 50H, A
405 039E E5 51 MOV A, 51H
406 03A0 F4 CPL A
407 03A1 F5 51 MOV 51H,A

A.52H408 03A3 E5 52 MOV
409 03A5 F4 CPL A
410 03A6 F5 52 MOV 52H, A
411 03A8 E5 53 MOV A,53H
412 03AA F4 CPI A
413 03AB F5 53 MOV 53H,A
414 03AD 91 57 SUMS: ACALL MUL32
415 03 AF 85 5B /6 MOV 7bH,56H
416 03B2 85 5C 77 MOV 77H.5CH
417 0365 30 09 06 JNB 9H,SUM4
418 03B8 E5 77 MOV A, 77H
419 03BA 24 80 ADD A, #80H
420 03BC F5 77 MOV 77H,A
421 03Bc 22 SUM4: RET
422 03BF 75 50 00 SCALE: MOV 50H,*0
423 03C2 75 51 00 MOV 51H,#0
424 03C5 75 52 00 MOV 52H,#0
425 0X 8 75 53 1A MOV 53H, *26
425 03CB 85 82 54 MOV 54H,DPL
427 OSCE 85 83 55 MOV 55H,DPH
^ 8 03D1 75 56 00 MOV 56H, #0

) 03D4 75 57 00 MOV 57H, W
soO 02D7 Bl B9 ACALL DIV32
431 03D9 85 58 4fi MOV 4AH,53H
432 03DC 85 59 4B MOV 4EH, 59H
433 03DF 85 5A 4C MOV 4CH,5AH 

4DH,5BH434 03E2 85 5B 4D MOV
435 02E5 22 RET
436 03E6 E5 44 REFCAL: MOV A.44H
437 03E8 C3 CLR C
438 03E9 13 RRC A
439 03EA 70 01 JNZ REFCA
440 03EC 04 INC A
441 03ED F5 FO REFCA: MOV B,A
442 03EF E5 71 MOV A, 71H
443 03F1 84 DIV AB
444 03F2 B4 FF 01 CJNE A,»FFH,REFCB
445 03F5 14 DEC A
446 03F6 04 REFCB: INC A
447 03F7 F5 50 MOV 5CH,A

[PUT 26*2**24 IN NUMERATOR 
180 HZ COUNT INTO DENOMINATOR

[MOVE 4 LOU ORDER BYTES 

; GAIN/2

;ADD 1 IF ZERO 

|P0UER*2/6 

:ADD CNE
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448 03F9 C3 a R
449 03FA E5 46 MOV
450 03FC 95 70 SUBB
451 03FE E5 47 MOV
52 0400 95 71 SUBB
-*53 0402 40 GC JC
454 0404 85 50 FO MOV
455 0407 84 DIV
456 0408 25 44 ADD
457 040A 50 10 JNC
458 040C 74 FF MOV
459 040E 80 OC SJMP
460 0410 F4 REFC1: CPL
461 0411 85 50 FO MOV
462 0414 84 DIV
463 0415 F4 CPL
464 0416 25 44 ADD
465 0418 40 02 JC
466 041A 74 00 MOV
467 041C F5 44 REFC2: MOV
468 041E E5 45 MOV
469 0420 C3 CLR
470 0421 13 RRC
471 0422 70 01 JNZ
472 0424 04 INC
473 0425 F5 FO REFCC: MOV
474 0427 E5 73 MOV
475 0429 84 DIV
476 042A B4 FF 01 CJNE
477 042D 14 DEC
47S 042E 04 REFCD: INC
479 042F F5 50 MOV
480 0431 C3 a R
481 0432 E5 48 MOV
482 0434 95 72 SUBB
483 0436 E5 49 MOV
484 0438 95 73 SUBB
485 043A 40 OC JC
a 043C 85 50 FO MOV

..SI 042F 84 DIV
488 0440 25 45 ADD
489 C442 50 10 JNC
490 0444 74 FF MCV
491 0446 80 OC SJMP
492 0448 F4 REFC3: CPL
493 0449 85 50 FO MOV
494 044C 84 DIV
495 044D F4 CPL
4 % 044E 25 45 ADD
497 0450 40 02 JC
498 0452 74 00 MOV
499 0454 F5 45 REFC4: MCV
500 04 Sb 22 RET
501 0457 75 5A 00 MUL32: MOV
502 045A 75 5B 00 MOV
503 045D 75 5C 00 MOV
504 0460 75 5D CO MOV

C
A,46H 
fl. 70H
A, 47H
fl, 71H {TAKE REF - PC'wES 
RtFCl
B.5GH
flb ;[R-P]/([PJ/((G/2m)
ft,44H ;POWCR(REF
RcFC2 ;DONE IF CARRY NOT SET
A,#FFH {MUST HAVE OVERFLOWED SET ALL ONES 
REFC2
fl :MAKE POSITIVE
B, 50H 
AB
ft {MAKE NEGATIVE
ft,44H {POWER)REF 
REFC2 {DONE IF CARRY SET 
fl,#0 {UNDERFLOW SET TO ZERO
44H,ft 
fl, 45H 
C 
fl
REFCC
A
F,fl%13H
fl,3FFH,REFCO 
fl 
fl
50H,fl
C
fl, 48H
A,72H 
fl, 49H 
fl, 73H 
REFC3
B,50H 
AS
fl, 45H 
RtFC4 
fl,#FFH 
REFC4 
fl
B,5CH
AB
ft
ft,45H
RtFC4
ft,#0
45H,A

5AH,SO 
5BH,#0 
5CH,80 
5CH,#0
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505 0463 75 5E 00 MOV 5EH,#0
506 0466 75 5F 00 MOV 5FH,80 

A,50H507 0469 E5 50 MOV
508 046B 85 54 FO MOV B.54H
509 046E A4 MUL AB
510 046F F5 53 MOV 58H, A
511 0471 85 FO 59 MOV 53H,3
512 0474 E5 50 MCV A,50H
513 0476 85 55 FO MOV B.55H
514 0479 A4 KUL At.
515 047A 25 59 ADD A.59H
518 047C F5 59 MOV 59H,A
517 047E E5 FO MOV A.B
518 0480 35 5A ADDC A.5AH
519 0482 F5 5A MOV sAh .a
520 0484 E5 5B MOV A, 5BH
521 0486 34 CO ADDC ft, SO
522 0488 F5 5B MOV 5BH,A
523 048A E5 51 MOV A,51H
524 048C 85 54 FO MOV B.54H
525 048F A4 KUL AB
526 0490 25 59 ADD A, 59H
527 0492 F5 59 MOV 53H.A
528 0494 E5 FO MOV A,B
529 0436 35 5A ADDC A,5AH
530 0498 F5 5A MOV 5AH, A
531 049A E5 5B MOV A, 5EH
532 049C 34 00 ADDC A, #0
5 w i3 043E F5 5B MOV 5BH,A
534 04A0 E5 50 MOV A, 50H
535 04A2 85 56 FO MOV B,56H
536 04A5 A4 MUL AB
537 04A6 25 5A ADD A.5AH
538 04A8 F5 5A MOV 5AH, A
539 04AA E5 FO MOV A,B
540 04AC 35 5B ADDC A, 5BH
541 04AE F5 5B MOV 5BH, A
542 04B0 E5 5C MOV A, 5CH
c'43 04B2 34 00 ADDC A, 30
>4 04B4 F5 5C MOV 5CH, A

■*»45 04E6 E5 51 MOV A, 51H
546 04B8 85 5d FO MOV B.55H
547 04BB A4 KUL A&
548 04BC 25 5A ADD A,5SH

5AH,A549 04SE F5 5A MOV
550 04C0 E5 FO MOV A.B
551 04C2 35 SB ADDC A.5BH

5BH,A552 04C4 F5 5B MOV
553 04C6 E5 5C MOV A, 5CH
554 04C3 34 00 ADDC A, #0
C S C
O O J 04CA F5 5C MOV 5CH.A 

A, 5cH556 04CC E5 52 MOV
557 04CE 85 54 FO MOV B.54H
558 04D1 A4 MUL AB
559 04D2 25 5A ADD A,5AH
560 04D4 F5 5ft MOV 5fiH,A
561 04D6 E5 FO MOV A.B

;M0VE DIRECTLY TO C

;ADD IN PARHAL PRODUCT 

;ADD AND CARRY INTO 5A

;GETS CARRY INTO 5B
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562 04D8 35 SB ADDC
563 04DA F5 SB MOV
564 04DC E5 5C MOV
% 5 04DE 34 00 ADDC
>6 04E0 F5 5C MOV

u67 04E2 E5 50 MOV
568 04E4 as 57 FO MOV
569 04E7 A4 MUL
570 04E8 25 SB ADD
571 04EA F5 5B MOV
572 04EC E5 FO MOV
573 04EE 35 SC ADDC
574 04F0 F5 SC MOV
575 04F2 E5 5D MOV
576 04F4 34 00 ADDC
577 04F6 F5 5D MOV
578 04F8 E5 51 MOV
579 04FA 85 56 FO MOV
580 04FD A4 MUL
581 04FE 25 SB ADD
582 0500 F5 SB MOV
583 0502 E5 FO MOV
584 0504 35 5C ADDC
585 0506 F5 SC MOV
586 0508 E5 5D MOV
587 050A 34 00 ADDC
588 050C F5 5D MOV
589 050E E5 52 MOV
530 0510 85 55 FO MOV
591 0513 A4 MUL
592 0514 25 5B ADD
593 0516 F5 SB MOV
594 0513 E5 FO MOV
595 051A 35 5C fiDDC
596 051C F5 SC MOV
597 051E E5 5D MOV
598 0520 34 00 ADDC
*99 0522 F5 5D MOV

) 0524 E5 53 MOV
0526 85 54 FO MOV

602 0529 A4 MUL
603 052A 25 5B ADD
604 052C F5 SB MOV
605 052E E5 FO MOV
606 0530 35 SC ADDC
607 0532 F5 5C MOV
608 0534 E5 5D MOV
609 0536 34 00 ADDC
610 0538 F5 5D MOV
611 053A E5 51 MOV
612 053C 85 57 FO MOV
613 053F A4 MUL
614 0540 25 SC ADD
615 0542 F5 5C MOV
616 0544 E5 FO MOV
617 0546 5D ADDC
618 0548 F5 5D MOV

ft, 5BH 
5BH, ft 
A,5CH 
A,#0 
5CH, A
A,50H
B.57H 
AB
A,5EH
5BH,A
A,B
A,5CH
5CH.A
A,5DH
A,#0
SDH, A
A,51H
B,56H 
AS
A,5BH
5BH,A
ft,B
A.5CH
5CH.fi
A,5DH
A.#0 
5L)H.fi 
fi, 52H
B.55H 
AB
fl, 5EH 
5t>H, A 
fl, B 
fl, 5CH 
5CH.fl 
A, SDH 
A.30 
SDH, A
A,53H
B, 54H 
fiB
fl, 5BH 
5BH,A 
fl, B 
fl,5CH 
5CH.fi 
fi,5DH 
A, SO 
SDH, ft 
A.51H

flt57H 
A,5CH 
5CH,fi 
fl, B 
fl, SDH 
SDH, A
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613 054fl E5 5E MOV
620 054C 34 00 ftDDC
621 054E F5 5E MOV
622 0550 E5 52 MOV
*:3 0552 85 56 FO MOV
i4 05dd fl4 MIL
6uj 0536 25 SC ADD
626 0558 F5 SC MOV
627 055ft E5 FO MOV
628 055C 35 50 ftDDC
629 055E F5 5D MOV
630 0560 E5 5E MOV
631 0562 34 00 ftDDC
632 0564 F5 5E MOV
633 0566 E5 53 MOV
634 0568 85 55 FO MOV
635 0563 fi4 MUL
636 056C 25 5C ADD
637 056E F5 SC MOV
638 0570 E5 FO MOV
639 0572 35 5D ADDC
640 0574 F5 5D MOV
641 0573 E5 5E MOV
642 0578 34 00 ADDC
643 057ft F5 5E MOV
644 057C E5 52 MOV
645 057E 8 j 5 < iw 0 MOV
646 0581 A4 MUL
647 0582 25 5D ADD
648 0584 F5 5D MOV
649 0586 E5 FO MOV
650 0588 35 5E ADDC
651 058A F5 5E MOV
652 056C E5 5F MOV
653 058E 34 00 ADDC
654 0590 F5 5F MOV
655 0532 E5 53 MOV
>56 0554 85 56 FO MOV

i 0557 A4 MUL
j 0533 25 3D ADD

659 0S3A F5 3D MCV
660 055C E5 FO MOV
&ol 059E wE ADDC
B62 OSfiO F5 5E MOV
=63 05A2 E5 5F MOV
664 05fl4 34 00 ADDC
B65 05fl6 F5 5F MOV
B66 05fl3 E5 53 MOV
B67 OSftfl 85 57 FO MOV
668 OSflD fi4 MUL
669 05h£ 25 5E ADD
670 05B0 F5 5E MOV
E71 05B2 E5 FO MOV
m 05B4 35 5F ADDC
673 05B6 F5 5,- MuV
£74 05B8 22 RET
&75 05B3 75 53 00 DIV32: MOV

A,5EH 
fl.SO 
5EH.fi 
fl, SiH
B, 5bH 
flB
A,5CH 
5CH,fl 
fl, B 
ft. SDH 
5DH.A 
A,5EH 
ft, 10 
5EH,A
A,5oH
B,55H 
flB
A,5CH
5CH,fl
A,B 
fl, SDH 
5DH,fl 
fl,5EH 
ft,#0 
5EH,fl 
ft, 52H 
B̂S/H
ft, SDH 
SDH. ft 
ft,B 
fl, SEH 
5EH,fl 
ft,5FH 
ft.SO 
5FH,ft
a,s:h
B,5bH 
flB
ft, SDH 
5CH,fl 
fl, B 
ft,5EH 
5EH,fl 
fl,SFH 
fl, #0 
5FH,ft 
fl,S3H 
B,S7H 
flB
fl,SEH
SEH,fl
fl,S
fl,5FH
SFH,fl

S9H,SO
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676 05BC 75 59 00 MOV
677 05BF 7A 20 MOV
679 05l 1 E5 50 LSHFT: MOV
679 05C3 25 50 ADD
'SO 05C5 Fd wO MOV
jSI 05C7 E5 51 MOV
632 05C9 35 51 ADDC
683 05CB F5 51 MOV
684 05CD E5 52 MOV
685 05CF ^5 jc ADDC
686 05D1 F5 52 MOV
687 05D3 E5 53 MOV
688 05D5 35 53 ADDC
689 05D7 F5 53 MOV
690 05D9 E5 58 MOV
691 05DB 35 58 ADDC
692 05DD F5 58 MOV
693 05DF E5 59 MOV
694 05E1 35 59 ADCC
695 05E3 F5 59 MOV
6 % 05E5 E5 58 MOV
697 05E7 95 54 SUBB
698 05E9 F5 58 MCV
699 05EB E5 53 MOV
700 05ED 95 55 SUBB
701 05EF F5 59 MOV
702 05F1 05 50 INC
703 05F3 50 OE JMC
704 05F5 E5 58 MOV
705 05F7 25 54 ADD
706 05F9 F5 58 MOV
707 05FB E5 59 MOV
708 05FD 35 55 ADDC
709 05FF F5 59 MOV
710 0601 15 50 DEC
711 0603 DA BC NEXT: DJNZ
712 0605 65 50 58 MOV
713 0608 85 51 59 MOV
*4 0508 85 52 5A ?!GV
u 060E 53 5B MCV

71b 0611 22 RET
717 0612 05 7A TCHK: INC
718 0614 30 A3 OA JNB
719 C617 E5 7A MOV
720 0619 B4 50 02 CJNE
721 061C D2 A5 SETB
722 OolE 75 7A 00 TIC2: MOV
723 0621 E5 7A TIC1: MOV
724 0623 B4 51 05 CJNE
725 0626 C2 A5 CLR
726 0628 75 7A 00 MOV
727 OScB 22 T1C3: RET
728 CbcC END
728 062C END

59H.#0
R2,#32
ft, 50H
ft, 50H
50H, A
A,51H
A,51H
51H.A
At52H
A.52H
52H.A
A,woH
ft, 53H
53H.A
A,5SH
A,58H
58H,A
A.53H
flj53H
5SH.A
A, 56H
A, 54H
56H.A
A,59H
A.55H
53H,A
5CH
NEXT
A,58H
A,54H
StoH.A
A, 5SH
A,55H
59H, A
5CH
R2, LSHFT 
58H, m  
5SH,51H 
5nH, ic'H 
5BH,53H

7AH
A3H,TiCl
A,7>H
A, 380,TIC2

7fiH,#0 
A,7AH 
A,#S1,TIC3 
AiH 
7AH, 80

{SUBTRACT 15 BIT DIVISOR

{ADD 1 TO QUOTIENT
;JUMP TO NEXT IF CARRY NOT SET
{ADO DIVISOR BACK IN

{SUBTRACT 1 FROM QUOTIENT

iROUTINE TO CHECK 1 SEC 
;JUMP TO TIC1 UHEN TICK ABSENT

{TICK O.K. 
{RESET COUNTER

{TICK NOT O.K.
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Jefined

164 fiCK
Pre BSECT
277 CL RAM
Pre CODE
'e DATA
/5 DIV32

253 DONE
167 INIT
261 L1AB1
253 L1A82
264 L1AB3
272 L2AB1
270 L2AB2
275 L2AB3
49 LflBl
240 LASB
279 L0CP1
ISO LSB
678 LSHFT
77 MCB
SOI MUL32
7ll NEXT
226 OUT
201 PESO
204 PERI
207 PER2
210 PER3
213 PES4
216 PER5
213 PER&
222 PER7
101 previ
144 PREV2
255 REFfiDl
266 REFAD2
460 REFC1
467 REFC2
432 REFC3
‘9 REFC4
i REFCA

$36 REFCAL
446 REFC3
473 REFCC
478 REFCD
Pre RSECT
422 SCALE
181 START
193 STCR
347 SUM
354 SUM2
414 SUM3
421 SUi*!4
313 sum
315 SUMB
380 SUfiC
wdc sm

Value References

01&B 100 121 143
0C00
0288 250
0013 1 3 5
0000
0553 430
0259 223 225
0170 2
026A 255
0267 257
0270 262
027F 266
027C 268
0285 273
0071 20
023B 238
028C 281
01B0 187 188
05C1 711
00A8 4
0457 303 347 370
0603 703
0216 135
01CD 198
01D6 201
01DF 204
OiEB 207
01F1 210
01FA 213
0203 216
020C 219
OOEO 79
013F 122
025E 189
0273 192
0410 453
041C 457 453 465
0448 485
0454 489 431 437
02ED 439
03E6 239
03F6 444
0*25 471
042E 476
0000
03BF 226
013A 183 184 254
01B3 130 131
031D 333
032E 350
03AD 400
03&E 417
02D8 307 303 311
02DE 312
0368 374 376 373
036E 373



Defined Symbol Naue

283 SUMM
122 SWPW
717 TCHK
723 TICi
722 TIC2
727 TIC3
183 USB

Value

0292 238
010E 78
0612 186
0621 718
061E 720
0626 724
013F 181

References

Lir.es Assembled : 728 Assembly Errors : 0
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MOTOROLA MC12040/ 

MC12540

PHASE-FREQUENCY
DETECTOR

The M C12040 is a p h a je -fre q u e n cy  d e te c to r  in te n d e d  fo r  use 
In system s re q u iring  zero  phase and fre q u e n c y  d iffe re n ce  at lock. 
In co m b in a tio n  w ith  a voltage co n tro lle d  o s c illa to r  (such as the 
MC1648), it is usefu l in  a broad range o f p ha se -locked  lo o p  ap 
p lica tion s . O pera tion  o f  this dev ice  is id e n t ic a l to  tha t o f Phase 
Detector # 1 o fth e M C 4 0 4 4 .A d is c u s s io n o f th e th e o ry o fo p e ra lio n  
and app lica tions  in fo rm a tio n  is g iven on  th e  M C4344/4044 data 
sheet.

O pera ting  Frequency ■= 80 M H z typ ica l

LOGIC D IAG R A M

TRUTH TABLE

This is not strictly •  functional 
truth table; i.e., ii does not cover all 
possible modes of operation. How
ever it gives a sufficient number of 
tests to ensure that the device will 
function properly in all modes ol 
operation.

O ')

INPUT OUTPUT

R V U D D D

0 0 X X X X
0 1 X X X X
1 1 X X X X
0 1 X X X X

1 1 1 0 0 1
0 1 1 0 0 1
1 1 1 0 0 1
1 0 1 0 0 1

1 1 0 0 1 1
1 0 0 0 1 1
1 1 0 1 t 0
1 0 0 1 1 0

1 t 0 1 1 0
0 1 0 1 1 0
1 1 0 0 1 it

X -  D o n 't  Care

PHASE-FREQUENCY
DETECTOR

P SUFFIX 
PLAS TIC  PAC K AG E 

C ASE M S

L SUFFIX 
C E R A M IC  p a c k a g e  

C ASE 8 3 2  0 2

I
FIN  A S S IG N M E N T

V cc i C 1 14 □  VCC2

NC □ 2 13 □  NC

0 O 3 12 □  e

u  a 4 11 □  D

n c  □ ; 5 10 □  NC

R C 6 9 □  v

v EE o 7 8 □  NC

N C -— No Connection

MC12040

ELECTRICAL CHARACTERISTICS

The MC12040 has been designed to meet the dc specifications shown in th# 
test table after thermal equilibrium  has been established. Outputs are ter
minated through a 50 ohm resistor to ♦ 3 0 V for + 5.0 V tests and through 
•  50 ohm resistor to -  2.0 V (or -  5.2 V tests.



MC12040

AC TESTS

To Scope Channel A V Cc  = + 2.0 V

PRF = 5.0 mHz 
Duty Cycle = 50% 
t+  = t -  = 1.5 ns i  0.2 ns

NOTES: 

1. All input and output cables to the scope are 
equal lengths of 50 H coaxial cable.

2. Unused input and outputs are connected to a 
50 f l  resistor to ground.

3. The device under test must be preconditioned 
before performing the ac tests. Preconditioning 
may be accomplished by applying pulse 
generator 1 for a minimum of two pulses prior 
to pulse generator 2. The device must be 
preconditioned again when inputs to pins 6 
and 9 are interchanged. The same technique 
applies.

C h aracte ris tic S ym bol

Pin
U nder
Test

MC12S40 MC12040

U n it

TEST VOLTAGES/WAVEFORMS 
APPLIED TO PINS USTED BELOW:

O u tp u t
W aveform

-  55"C +  25*0 + 125*C 0*C + 25*C + 75*C

Pulse
Gan. 1

Pu ls* 
Gen. 2

VEE
- 3 .0  or 
- 3 .2  V

V CC 
+ 2.0 VM ax M ax M ax Max Max Max

Propagation  Delay *6 + 4  + 6.4 B 4.6 4.6 5.6 4.6 4.6 5.0 ns 6 9 7 1.14

*6 + 12 + 6.12 A 6.0 6.0 7.2 6.0 6.0 6.6 9 6

'6  + 3 - 6.3 A 4.5 4.5 5 5 4.5 4.5 4.9 6 9

'6 + 1 1 - 6.11 8 6.4 6.4 7.7 6.4 6.4 7.0 9 6

*9 + 11 + 9.11 B 4.6 4.6 5.6 4.6 4.6 5.0 9 6

'9  + 3 + 9.3 A 6.0 6.0 7.2 6.0 6.0 6.6 6 9

'9  + 1 2 - 9.12 A 4.5 4 5 5.5 4.5 4.5 4.9 9 6

'9  + 4 - 9.4 B 7.4 6 4 7.7 6.4 6.4 7.0 6 9

O utpu t Rise T im e '3  + 3 A 3.4 3.4 3.8 3.4 3.4 3.8 ns 6 9 7 1,14

U  + 4 B 6 9

'11 + 11 B 9 6

'12 + 12 A 9 6

O utpu t Fall T im e * 3 - 3 A 3.4 3.4 3.8 3.4 3.4 3.8 ns 6 9 7 1,14

* 4 - 4 B ' 6 9

*1 1 - 11 B 9 6

*12 - 12 A 9 6

6-83
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S ilic o n ixDMOS FET Quad 
Analog Switch Arrays
d e s i g n e d  f o r  M i l i t a r y  a n d  I n d u s t r i a l  A p p l i c a t i o n s  .

FEATURES

• Low "ON" Resistance
• Low Input Capacitance
• Low Output Capacitance
• Low Feedback 

Capacitance
• High Channel-to-Channel 

Isolation

BENEFITS

• "OFF Isolation ol -107 dB
• Low Insertion Loss
• Glitch Free Signals
• Fast Switching

APPLICATIONS

• Audio Switching
• Video Switching
• Sample/Hold
• Choppers
• Crosspoint Switches

DESCRIPTION

The Siliconix SD5000 sefies is a m onolith ic array ol 
single-pole, single-throw analog switches designed lor 
high speed switching in audio, video, and high frequency 
applications in communications, instrum entation, and 
process control Designed on the Siliconix DMOS pro
cess. the SD5000 Is rated lor analog signals o l 110 V. 
while th# SD5001 and SD5002 are rated lo r *5  V and 
17 5 V  respectively.

These bidirectional switches feature very low interelec- 
trode capacitance and ON resistance to achieve low

insertion loss, crosstalk, and feedthrough performance 
The threshold voltage lor all switches is 2 V maximum, 
s im p lify in g  d river requ irem ents lo r  low level s igna l 
applications

The SD5000 family Is available In 1&-pln plastic and side 
braze dual-in-line packagos, and is rated lo r operation 
over th e -55 to 125°C temperature range.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION

a,o

0} O

02O

CjO

Da O

04O

D u a l- tn

° ( Z  
. .. .. (2
o.m*.(i
‘ . L lwtl
»-(j

3°.13*.iD‘.

T]o,

Order Pen Numbere: 
SD5000I, SD500II, SD5002I 

PI.site
SD5000N, SDS001N, SD5002N 

Ceramic 
See Section 8

- O  SUBSTRATE

3-90 S i l i c o n i x

ABSOLUTE MAXIMUM RATINGS

Vos • Vsd’ 
Vdb ■ Vso • vgs •

SD5000 SD5001 SD5002
20 V 10 V 15 V Operating Tem perature ...................... . . .  -5 5 *  to +125*C
20 V 10 V 15 V Storage Tem pera tu re .......................... ........ -55  to 150*C
25 V 15 V 22 5 V Power Dissipation (P ackag ed ..........
25 V 15 V 22 5 V (Each Device) . . . .................. 300 mW

30/-2 5 V 25/-15 V 30/-22 5 V
30/-0  3 V 25/-0  3 V 30/-0  3 V
30/-25 V 25/-15 V 30/-22 5 V

ELECTRICAL CHARACTERISTICS3 T a = 25* C

PARAMETER SYM BOL
TEST C O N D IT IO N S  

U N LESS O TH ER W ISE N O TED :
LIM ITS

U N tTSOSOOO SO 5001 S05002
M IN 4 TYP* MAX M IN 4 TYP* MAX M IN 4 TYP5 MAX

Analog S igna l Range v A N A IO G -10 10 -5 5 -7 5 7 5

V

Dr am -Source 
B reakdow n Voltage b v d s Vg s  ■ VBS ■ “ s V. IQ ■ '0  "A 20 25 10 25 15 25

S ource D r*m  
B reakdow n Voltage BV S 0 v GO  *  VBD  *  ‘ 5 V. Is  *  >0 nA 20 K> 15

Oram  Substra te 
B reakdow n Voltage BVo a Vg b  •  0  V. I q  •• K) nA . S ource O pen 25 15 22 5

Source-Substra te 
B reakdow n Voltage e v s a VG B “  0  V. Ig  *  10 *  A. O ram  O pen 25 15 <2 5

Oram  Source 
le a ka g e  C urren t 'O S (o tl) Vg s  * VBS *  - i  v

vo s  * 20 V 1 10

nA

v 0 s  *  10 V 1 >0
v DS -  l j  V 1 10

S o u rce O ra m  
le a ke g e  C urren t 'S O lo lf) VGO “  VB 0  -  - *  V

oc>

1 10
VS 0  *  K) V 1 10
v SD -  IS v 1 >0

Gate Leakage C urren t 'G 8 S v OB ’  VSB *  0 v

v GB •  m  v 1

xAVG a  -  25 v 1
Vq b  -  30 V 1

Threshold Voltage V j vo s  ■ VGS - VT '0  "  1 « A VSB “ O V 01 10 2 0 0 t 1 0 

50

2 0

70

0 1 1 0 2 0 V

Oram Source 
ON n « s i» u n ce f D S (on |

Iq  j 1 m A
VSb  0 V

< o < 50 70 50 70

I t

Vq  5  ‘  10 V 30 30 30
VG S -  15 V 23 23 23
VGS 20 V 19 19 19

Res stance Match** f O S (o n j '0  '  • ''SU  - 0 v  Vp.S 5 V 1 5 , 5 t 5
f O f w j i j  T ransconouctance V ns 10V ,0  20m A  0 V I  Ik M / 10 »5 to 15 10 15 m S^
Gate NoOe C apac itance

VDS ’ 0  V V 0S VB !i ■ ■ IS V
1 - t M H !

See C a p a c ita n c . M odel 
f ig u re  1

2 4 3 5 2 4 3 5 2 4 3 5

P*
Orem N o d * C apacitance * - ( ’ - i  3 11 1 3 16 1 3 16
Source N ode C apac itance 3 5 5 i_3 5 5 3 5 5
Reverse Transfer C apacitance _ ‘ <>U . 0 3 5 0 3 5 0 3 5

C rossta lk See Test Circuill 1 and 2 
1 3 a M i 107 10/ 107 dB

P U C A INOTES:

1 Rater 10 le t i  C ond ition* ip e c tlie d  in  E le c trica l C h a ia c te iit t ic e  Tab le t
2 D o i* i .  S m W /*C  a o o v . 2 i 'C

3 H .Ie r  10 PROCESS O P TIO N  flO W C M A R T  to r Add itiona l in fo rm a tion

4 Tne atyaora ic co n ,» n t.o n  w hereby the m o il  nega tive « a tu . i f  .  m in im u m , and lh»  m o tt  p o u t , . ,  ve lue i t  a m a .im u m  la u t . d  in  thia data tn « e i
5 Typica l values a«e to# OESlGN A iQ  ONLY not y u n m te p O  no r iut> |ect (o p ro d u c tio n  Insting
6 T n n  u n te tie d  pa'a>neter i% guaranteed Cy design
7 1 mS ■* 1 m -m ho ( I I )

S ilic o n ix 3-91

SD
5000/SD

5001/SD
5002
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TEST CIRCUIT SWITCHING TEST CIRCUIT

C IIO ttT A lK  M f A fU A I M INT 
Omi< Sallch 

I0ft000/SOMIOI/S0»003
to  s c o r e  *v o o

I.
V.NO------

w.jtn • I00n| R(n - I MO 
R*P H ji# • I M m | C „,  * ? Opf

SWITCHING WAVEFORMS SWITCHING CHARACTERISTICS

'd ( O N ) ( n i ) ' f ( n » ) * 'O F F ( n i )

V Do T Y P M A X T Y P M A X T Y P M A X

5 6 8 0 0 6 1 0 0  7 1 0 SO

10 6 6 0 0  7 0 8 9 0

15 Ik 0 9 1 0 14 0

'OFF 15 Oependsnl on RL in d  does nol depend 
on Ihe device ch a u c to n jlic * .

TYPICAL CHARACTERISTICS

M A X IM U M  P O W E R  D IS S IP A T IO N  
• •  T E M P E R A T U R E

T E M P £ R A T U R E (*C )

D R A IN — TO  — S O U R C E  R E S IS T A N C E  VI 
S O U R C E - T O - S U B S T R A T E  A N D  
G A TE  — TO  — S O U R C E  V O L T A G E

G A T E - T O -  S O U R C E  V O L T A G E  (V G S ) V O L T S
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TYPICAL CHARACTERISTICS (Cont.)

D R A IN —TO  — S O U R C E  R E S IS T A N C E

0 25 50 75 100 

A M B IE N T  T E M P E R A T U R E  (T A ) *C

D R A IN — TO  — S O U R C E  L E A K A G E  
C U R R E N T  v< T E M P E R A T U R E

S oRl! 
V S B1
GATE 
DU AIN

E -T O -
V
TO-SC

- T O - S

-SUBST

X»RCE
OUNCE

«AT€ V

A X  TAG
VO lTA

Ol Ta G

E VGS
iE  Vq S

OV
• «0V_

3S 45 55 65 75 

A M B IE N T  T E M P E R A T U R E  (T A ) - C

G A T E  L E A K A G E  C U R R E N T  
v» T E M P E R A T U R E

S O U R C E - T O - D R A IN  L E A K A G E  
C U R R E N T  v i  T E M P E R A T U R E

IOOU

I0 M

100k

10k

GATE -  TO-SUOSTHA^E v Ol TAGE vg b  « 0V 
SOU ACE —T O -O R  a in  VOL 1 AGE Vso  * lO v ^ .

------ GATE

G A TE -TO

T O -O R ai 

-ORAIN VO

4 VO lTAGk 

fAGE |V0

|VC q | • Ov 

0 I —

40 56 70

A M B IE N T  T E M P E R A T U R E  ( T A ) 'C

S O U R C E - T O - S U B S T R A T E  L E A K A G E  
C U R R E N T  « l T E M P E R A T U R E

A M B IE N T  T E M P E R A T U R E  ( T A ) 'C

C R O S S T A L K  « • F R E Q U E N C Y

A M B IE N T  T E M P E R A T U R E  ( T A ) 'C F R E Q U E N C Y  ( H i )

T N ----------------
S i l i c o n i x  ’ 393



I l l  IE A O  LSI P R O O U C 1S

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER SE/NE5539

DESCRIPTION
The Signelics SE/NE5539 l i  i  very wide band
width, high slew o le . monolilhic operational 
amplifier lor us* In video amplifiers, MF 
amplifier!, end extremely high slew rale 
ampliliers.

Emitter follower Inpuli provide a Irue differen
tial high inpul impedance device Proper extar- 
nal compensation will allow design operation 
over a wide tang* ol closed loop gams, both 
inveitmg and non inverting, to meet specific 
design requirements

ABSOLUTE MAXIMUM RATINGS

FEATURES
•  Gain bandw idth  product: 1.2GIU at17dQ
• Slew ra le : 600/V,,sec
•  Full power response: 4 IM H t
•  A v 0 l: 52dO typical
•  350MIU unity gain

APPLICATIONS
•  Fast p u ls* a m p lifie r!
•  RF o ic llla to ra
• F a it  tem ple  and hold
• H igh gain video am plifie rs  

(DW >  20M H I)

PIN CONFIGURATION

PARAMETER RATING UNIT

VCC Supply voltage t  12 V

Po Internet power dlsslpetlon 550 mW

t STQ Slorag* temperature range -6 5  10 + 150 • c

T j Mea junction lemperelure 150 • c

Ta Operating lemperelure range
HE 0 lo 70 • c
SE - 6 5  10 + 125 • c

Lead temperature 300 • c

EQUIVALENT CIRCUIT

6-no f f i  Signetics

t lN E A P  LSI P R O O U C 1 S

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER * SE/NE5539

DC ELECTRICAL CHARACTERISTICS VccB T ■ 25#C unieit oiharwlsi ipecilied

PARAMETER TEST CONDITIONS
SE 5 5 39 NE5539

UNITMin Typ Mas Mln Typ Man

V0 5  Inpul o llso l vollege v 0 « ov. n s -  10011 Over temp 2 5 mV
Ta  “  ?5*C 2

_  5 ~

3 2 5 &

t> < o cT 5 ,V /*C

•OS lnPul o llse l Current Over lemp I 3 *A
TA -  2 5 'C ,t 1 2

■IIqj^ T .5 .5 nA TC

tg Input blee current Over temp 6 25
mA

TK -  2 5 'C 5 13 5 20
AIb/AT 10 10 r\A /*C
CMRR Common mode (election ratio F ■ 1kHz, R , -  1000. VCM ± 1.7V 70 eo 70 eo dB

Over temp 70 60 dB

nIM Input im pedenc* 100 100 k fl

ROUT Output impedence • 10 10 n

Vq u t  Output vollege ewing Rl  -  150(1 lo  GND 
and 47011 lo  - V c c

■f Swing + 2 3 + 2 7 V
— Swing -1  7 - 2  2

Vq u t  Output vollege ewing R f  2kfl lo  GND

Over temp ■f Swing + i  3 + 3 0 V
— Swing -  15 - 2.1

Ta  -  23-C
+ Swing + 2 5 ♦ 3 t V
— Swing - 2  0 - 2  7

lc c +  Poalliv* supply current Vg *  0, R ( “  oo Ovei temp 14 16 mA
Ta -  2 i * C 14 17

15

14 16

■CC~ Negellve supply current Vo “  0. R | « oo Over lemp 1 1

TA -  25*C 1 1 14 11 IS

psnn Power eupply rejection ratio J V CC -  ± IV Over lemp 300 1000 * V /V
t a  -  2 5 ’ C 200 1000

*VOL Lerge elgnal vollege gein V0 -  * 2  3V, - 1  7V 
R l -  150(1 lo  GNO. 470(1 lo  - V c c 47 52 57 dB

Av OL Large signal vollege gein V0 -  + 2.3V. - 1  7V 
Rl  ■ 2K to GND

dB
Ta  -  25*C 47 52 57

AyOL Large aignel voltage gem V0 -  4 2 5V. - 2  OV 
Rl » 2k(J to  GND

Over lemp 46 60

56
dB

ta  - 46 53

Signelics



UNEAR LSI PRODUCTS

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER SE/NE5539

A C  E L E C T R IC A L  C H A R A C T E R IS T IC S  v „  ■ , . v .  I \  -  ISOft t .  GND I  -  v «

PARAMETER TEST CONDITIONS
SE 5539 NE5S30

UNITMin Typ M i l Min Typ M u
Gain bandwidth producl a CL “  1 v O “  0 1 Vp p 1200 1200 M ill
Small signal bandwidth Ac l « 2  R a i s o n ' 1 10 110 M ill
S u iting  lima Ac l = 2 RL«150n' 15 15 nSac
Slaw ra lt ACI = 2 Rt »150n' 600 600 V /„S e c
Propagation delay ACl = 2 Rt a 150(1' 7 7 nSac
Full power rasponsa AC l» 2  Rl b 150(1' 48 48 M ill
Full powar ra ip on ia Av » 7. R|_ « 150!) 20 20 M il,
Inpul noise voluge R$ *  501) 4 4

- - nV/vH7

DC ELECTRICAL CHARACTERISTICS vcc. l6 y, r t .  25-c u n i . , ,  oiherwis. specified

PARAMETERS TEST CONDITIONS SE5539

Min Typ Ma«
UNIT

Vos Input o Ifse l voltage Over tem p 2 5
T * - 2 5 - C 2 3

mV

'os Inpul o f I sal current Over temp I 3
T » -  25-C .1 1

>-A

'■ Input b l i t  current Over lernp 5 20
TA « 2 5 -C 4 10

cA

CMRR Common mode re fec tion  ratio VCM» x 1.3V, Rs -  100(1 70 85 dB

Ice ♦ P oilllv#  supply cu rren t Over lam p I t 14
T» » 25 ‘ C 11 13

m A

•c c ~  N aga llv i lu p p ly  cu rre n t Over temp e 11
mATA = 25-C 8 10

PSRR Powar lu p p ly  re je c tlo n  ratio JVCC "  * IV
Over temp 300 1000

i»V/vT » - 25*C

+ Swing ♦ 1.4 + 2 0

v Oul Output voltage Swing Rt -  1500 lo  GND -  Swing -  1.1 -  1.7
m d  3901) lo  - V cc + Swing ♦ 15 ♦ 2 0

V

-  Swing -  1.4 -  18

AC ELECTRICAL C H A R A CTERISTICS Vc c « *  »v. Rt « is o n  lo  GND »nd 3900 to  -  Vcc unless o ihe rw is

6-120 a . Signetlcs

PARAMETER TEST CONDITIONS
SE5539

UNITMin Typ Man
Gain bandwidth product ACI b  7 700 M i l l
Sm all signal bandw idth A C, - 2 ' 120 M i l l
Settling  lime A c i - 2 ' 23 . ns
Slew ta li AC l- 2 ' 330 V/„s
Propagation delay A c l - 2 ' 4 5 ns
Fu ll power response ACl = 2 ’ 20 M H i

N O T! 1: l« l# m » l co in p .M jiio n --------------

n

IIN E A R  IS I P R O D U C T S

I

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER SE/NE5539

NE5539 OPEN LOOP PHASE NE5539 OPEN LOOP GAIN

Signetics

m O U iO M C lb llN I UCM

SC5 5 3 9  OPEN LOOP GAIN V I FREQUENCY P O W E R  B A N D W ID T H

I Ml U IM U  IKU rti ICMJ

POWER BANDWIDTH (SE)

tbwit IOMMI IM l

POWER BANDWIDTH (NE)

SB5539 OPEN LOOP PHASE v i  FREQUENCY 0 AIN BANDWIDTH PRODUCT v i  FREQUENCY



ANALOG
DEVICES

Voltage-to-Frequency and 

Frequency-to-Voltage Converter

FEATURES 
H igh  L in e a r ity

± 0 .0 1 %  m ax a t 10kH z FS 
± 0 .0 5 %  max a t 100kHz FS 
± 0 .2 %  max a t 500 kH z FS 

O u tp u t TTL/C M O S C o m pa tib le  
V/F o r FA/ C o n ve rs io n  
6 D ecade D yn a m ic  Range 
V o lta g e  o r C u rre n t In p u t 
R e lia b le  M o n o lith ic  C o n s tru c tio n

ADVFC32
A D V F C J 2 F U N C T IO N A L  BLO C K D IA C R A M

PRODUCT DESCRIPTION
The industry  standard ADVFCJ2 is a low cost m ono lith ic  voltagc- 
to-frcqucncy (V /F ) converter or frcquency-to-voltagc (F /V ) 
converter w ith  good linearity  (0.01% max erro r at lO k llz )  and 
operating frequency up to 0.5MHz. In the V /F  configura tion, 
positive or negative input voltages or currents can be converted 
to a proportional frequency using only a few external components. 
For F /V  conversion, ;he same components are used w ith  a simple 
biasing network to accommodate a wide range o f input logic 
levels.

T T L . or CMOS com pa tib ility  is achieved in the V /F  operating 
mode using an open collcctor frequency ou tpu t. The pu llup 
resistor can be connected to voltages up to 10 volts, or to + 15V 
or + 5V for conventional CMOS or T T L  logic levels. This 
resistor should be chosen to limit current th rough the open 
collcctor output to 8m A. A larger resistance can be used if  
driv ing  a high impedance load.

Input offset d rift is on ly  3ppm of fu ll scale per *C, and 
fu ll scale calibration d r if t  is held to a m axim um  o f 100ppm/*C 
(A D V F C 3 2B H ) due to a low T.C. zener diode.

The AD VFC 32 is available in commercial, in dus tria l, and extended 
temperature grades. The commercial grade is packaged in a 14- 
pin plastic D IP  while  the two wider temperature range parts are 
packaged in hermetically scaled TO-lOO cans.

P R O D U C T  H IG H L IG H T S
1. The A D V FC 32 uses a charge balancing c ircu it technique (see 

Functional Block D iagram ) which is well suited to high i 
accuracy voltagc-to-frcqucncy conversion. The full-scale 
operating frequency is determined by only one precision 
resistor and capacitor. The tolerance o f o thc i support compo
nents (inc lud ing  the integration capacitor) is not critica l. 
Inexpensive ± 20% resistors and capacitors can be used w ithout . 
affecting linearity or temperature d r ift.

2. The A D V FC 32 is easily configured to satisfy a wide range o f 
system requirements. Input voltage scaling is set by selecting 
the inpu t resistor which sets the input current to 0.25m A at 
the m axim um  input voltage.

3. The same components used for V /F  conversion can also be 
used for F /V  conversion by adding a simple logic biasing 1 
netw ork and reconfiguring the AD VFC 32. J

4. The AD VFC 32 is intended as a p in -fo r-p in  replacement for I 
VFC32 devices from  other manufacturers. !

n

SPECIFICATIONS
Model

(typical @ +25*C with Vg :
ADVFCJ2KN

t IS V . unless otherwise noted)
ADVFCJ2BH ADVFCJ2SH

DYNAMIC PERFORMANCE 
Full Scale Frequency Range 
Nonlinearity1 

fm i,  -  lO k lt i 
fm.« * lO O kllt 
frrn. * 0.5MHI 

Full Scale Calibration Error (adjuiiablc lo zero) 
vs. Supply (Full Seale Frequency » lOOkllz) 
vs. Temperature

(Full Scale Frequency ■ lO k llt)

0 to SOOkHi

*0 01% mt/c 
10.05% max 
10 2% max, 10.05% lyp 
15%
10.01J% of FSR/%m.x 

175ppm/*C HOOppm/ C max H 5 0ppm / C
DYNAMIC RESPONSE ----------------------------

Max Settling Time for Full Scale 
Siep Input 

Overload Recovery Time

t Pulse o f New Frequency 
Plus IjJS  

1 Pulse of New Frequency 
Plus lfJS

•

ANALOG INPUT AMPLIFIER (V /F  Conversion) 
Current Input Range 
Voltage Input Range 
Differential Impedance 
Common Mode Impedance 
Input liias Current

0 to «0.25mA
0 to -10V*. 0 to 0.25mA X RIN" 
2Mn||10pF OOOknillOpF min) 
750Mni|JpF (JOOMHlljpF min)

•
•

Noninvening Input 
Inverting Input 

Input Offset Voltage 
(mmmatilc to tero)1,1 
vs. Temperature ( T m i „  to T m „ )  

Safe Input Voltage

40nA (250nA max) 
18nA (llO O nA max)

4mV max 
)0pV/°C  
1VS

.

COMPARATOR (K/V Conversion) 
Logic "O”  Level 
Logie ' ‘ 1" Level 
Pulse Width Range 
Input Impedance

-V s to -0  6V 
♦ 1V to * V j 
O.l^s to (0.1 5 /fn -u ) 
250 kfl (SOWnillOpF min)

•

OPEN COLLECTOR OUTPUT (V /F  Conversion)
Output Voltage. Logic "O "

•S IN K  • 8inA 
Output Leakage Current in Logic "1 “  
Voltage Range
Fall Timet (Load • 500pF and

0.4V max 
IpA  max 
O to *J0V

•
•

• s i n k  *  5mA) 400ns max • •
AMPLIFIER OUTPUT (F/V  Conversion) 

Voluge Range (OmA<  l 0 < 7mA) 
Source Current (0<  VQ <7V ) 
Capacitive Load (without oscillation) 
Closed Loop Output Impedance

0 to * I0 V  
♦ 10mA min 
lOOpF max 
ID  max

• •

POWER SUPPLY
Rated Voltage 
Voltage Range 
Quiescent Current

i l 5 V
19V to 118V 
6mA typ. 8mA max

• •

TEMPERATURE RANCE
Specified Range 
Operating Range 
Storage

0 io  *70*C 
-25*C to «85*C 
-25*C to »85*C

-25*C to *85*C 
-55]C to ♦ 1 25*C 
-65*C to ♦ I S o ' c

-55*C to ♦ 12 5*C 
-55*C  to ♦ 125*C 
-65*C to ♦1J0*C

PACKAGE OPTIONS4
Plastic DIP — N H A  
TO-lOO

ADVFCJ2KN
N/A

N/A
ADVFCJ 21111

N/A
ADVFCJ2SII

NOTES "
u d‘ r‘n ,‘i  “  ,r° m • k»« i">™ »«>* io  ru» .o i« . « *p „u « d . . .

* See F i | u i (  I .

See Section 19 for package outline Information.
•Specification! u m c  aa A D V K C J 2 K N .

S p e c if ic a tio n s  tu b jecc  to  change w i th o u t  n o tic e .

of fu l l  u ale



(Ml]G i g a B i t  L o g i c 1 Q G 0 7 0
Ln)f!lf[iL0BI0MAl}3Y/

Variable Modulus Divider 
2 GHz Clock Rate

1 D G  P i c o L o g i c ,MF a m i l y
DISTINCTIVE CAPABILITIES

2 GHz operation
Divide by 5 and 6. 10 and 11. 20 and 21. or 40 and 41 
10G PicoLogic and ECL compatible Inpuls and 
outputs
Divide by N or N + 1 mode control tim ing allows 
use ol TTL, CMOS or ECL control logic 
WueOR output capability
Temperature and voltage compensation capability

Member of G lgaB lt's 10G G allium  Arsenide Pico- 
Logic Family
Available In leadtess chip carrier, lla tpack or dice 
lorrn
Decoupling capacitors In LCC and lla tpack pack
age fac ilita te  high frequency operation 
All devices. Including dice, tested to meet AC and 
DC specs

FUNCTIONAL DESCRIPTION

The 10G070 Is a high performance 2 GHz variable 
modulus prescaler for use In frequency synthesis 
applications. By strapping the S10/11. S20/21 and 
S40/41 pins lo  Vss or Vce, one of the fo llow ing four 
division ra tio  pairs can be programmed: 5 and 6, 10 
and 11, 20 and 21 or 40 and 41. When the MODE Input 
is set to 1. the counter w ilt divide by N (5. 10, 20 or 40). 
When the MODE input is set to 0. the counter will 
divide by N + 1 (8, 11. 21, 41).
In i  typical system, MODE w ill be driven from 10G, 
ECL, TTL Of CMOS logic. The state transitions o l the 
10G070 have been optim ized lo  allow the maximum 
amount o f lime lo establish the appropriate level on 
the MODE Input, s im plify ing  the use of slowor logic, 
such as ECL, VTL or CMOS, lo generate the MODE 
input. In order to handle all types ol MODE gener
ation log ic, the 10G070 has both a 10G/ECL com
patible MODE in p u t-M O D E  (10G /E C L)-a nd  a TTL 
compatible MODE In p u t-M O D E  (ITL). When driving 
Ihe MODE (10G/ECL) Input from 10G or ECL logic, the 
MODE (TTL) Inpul should be led unconnected. 
Similarly, when Ihe MODE (TTL) Input Is drivon Irom 
TTL or CMOS logic, Ihe MODE (10G/ECL) signal 
should be le lt  unconnected.

When Ihe 10G070 Is used lo  divide by 5 or 6, the OUTO 
pin should be used. For division by 10/11, 20/21 and 
40/41. ihe OUTl, OUT2, and OUT3 pins respectively 
should be used.
The 10G070 leatures special Input clamps (V ich and 
V ic i) which, when connected lo  -1 .3 V , allow the 
10G070 to be driven w ith large peak-lo-peak Input 
s ignals or large overshoots w ithout damage to Ihe 
Internal gates This Is particu larly usoful when the 
10G0 7 0  ClO'CK pin Is driven directly Irom a voltage 
controlled osc illa tor (VCO). When not used, Ihe Input 
clamps can be led unconnected. Alternatively, V ich  
and V ic i can be connected to Vooo (ground) and Vss 
( -  3 3V) respectively lor onhanced static protection. 
The V tr im  Input can be used as a temperaturo and 
voltage compensation Input lor matching Ihe thermal 
and logic threshold of the 10G070 lo  surrounding 
ECL com ponents lor maximum noise Immunity and 
perlormance. When not used, VtniM should be 
connected lo  Vee ( -  5 2V).
The 10G070 Is available packaged In a leadless chip 
carrier (LCC), packaged In a llatpack, or In dice lorrn. 
Tho LCC and lla tpack Include on-board decoupling 
capacitors lo r maximum noise Immunity, even al 
high operating frequencies.

BLOCK DIAGRAM

MODE (lOG(ECL) o — 
m o d e  ( n i l J— —j O lVIt

E l E i E i

S 10/11 S20/2I 340/41

10G070 ORDERING INFORMATION

PACKAGE TYPE
SPEED

2.00 GHz 1.75 GHz 1.25 GHz

LEADL ESS CHIP CARRIER
FLATPAOC
DICE f t .

10G070-2L 
10G070 2F 
10G070-2X

10G070I.
10G070F
10G070X

10G070 4L 
10G070 4F 
10G070 4X

GBL G i g a B i t :  L o g i c  1 Q G 0 7 0

36 LEAD FLATPACK

PIN NO 1 INDEX

.105
MAX.

.125/ 300

.390
SO.
MAX.

TOL. *  005

1984 G lg jt ill lo g i .11 ilg h ls  received 6 04.

PACKAGE DRAWINGS 

40 PIN LEADLESS CHIP CARRIER

+ .010 —  .090 max

.+  010
- .0 0 5

TYP.
Metal vlas lo  aid heat conduction. 
(Some parts o n ly )
NOTES: To avoid shorts, do not run 
uninsulated traces under pin 1 Index 
mark or under heat c o n d u c tio n  vlas.

u.’ 020-1 £HEF



IGBLJ G i g a B i t  L o g i c  " 1 0 G 0 "7 0  J G i g a B i t  L o g i c  1 Q G G 7 C

PROGRAMMING

S40I41 S20/21 St 0/11 M od*
OUlslon

Ratio
Output

Pin

v»a V ** V « 0 B OUTO
V ia Vss Vss 1 5 OUTO

V » V ia VfC 0 11 Ou t  i
V « V t l V* 1 t 10 0UT1

V is V l l V l f 0 21 OUT 2
Vss v t« V f l 1 20 0UT2

V f i V f l V«« 0 41 0UT3
VfC V l* Vf« 1 40 OUT 3

STATE TRANSITIONS

OlVtOE BY 5/6 MOOE 

N/N ♦ i  OrvtOER

U s* OUTO aa c/wp output.

OlVlOE BY 10/11 MOOE

N/N ♦ I OiVlOER

0UT2 •  CUT3 •  0. 0 0  and O I 

Use OUT i as crup ou tput.

i in te rna l M.p-doos in trv* N /N  *  1 divtder.

OlVlOE BY » m  MOOE

NfN ♦ 1 0«VtOEA

c

0UT1 -  0. 0 0  and 01 a r* m tar net lU+Hoot in  1ft*  N /N  ♦ I Ot*«j*<. 

U s* OUT2 aa c/up output.

0IV10E BY 40/41 MOOE
N /N  ♦ 1 0 IV10E*

5 Count 
5 Count 
5 Count 
5 Count 
S Count 
S Count

1
SuOcyci*
Suocyci*
SuOcyci*
SuOcyci*
Suocyc i*
SuOcycie

1
1

(N o t* t) 
(Noia i) 
(Nota }) 
(Nota 1) 
(NO! *  1) 
(N<M« 1)

00 *00 01 ar* Wu*mat fKp-llops *» in *  N /N  ♦ I dnrld*r, 

U s* OUT3 u  eft 10 output.

NOTES: I. To **o«d w w iK *s ii/> tv  lonq S la t*  Tfranstllon TaOi*a, in *  f>v* count suO cyd* on CO. Q l and CUT3 
IUS om«it*d. Tft* S la t*  T/anaitton Taoi* lo* tn ia suOcyci* la:

N/N ♦ I OfVtOE*
Pins 0UT1. OUT2 and OUT3 do not cnang* 
during I A it  I f* *  count SuOCrO*.
0 0  and 01 v *  ln t* rn a i fup-/ico« m tft*  
N/N ♦ 1 dKkJ*r.

c

(GBL) G i g a B i t  L o g i c 1 Q G D 7 Q IgblIG i g a B i t  L o g i c 1 Q G Q 7

ABSOLUTE MAXIMUM RATINGS (N o t* 1 ) 
(8 *yo nd w rucft us*<ul U l* m ay o * imoaxaOl

Vooc

Vooo
V f f

Vtm»m

Po
Pour

p a r a m e t e r ABSOLUTE MAXIMUM RATINGS

Supply V o * t * g * ..........................................................................................................................- 3 J V IO 4  0V

Supply V o itag * (N o t* 2 ) .................................................................................................Vooi. -1 .0 V  to  4.0V

Supply V o i ta g * ..................................................................................................................... — 7.0V lo  -  3.5V

Input Tftr*sno»d Trim V o ita g * .............................................................................V «( -  BOV to V | f  ♦ 6 OV

Load Term ination Supply (Notes 2. 3 ) ................................................................................. -  10V  to  Vooo

Voltage Apo iied  to  Any O utput
In low  S t a t * ....................................................................................................................... -  4 OV to  5 OV
In H ig ft S ta ie iN o te  2 ) ..................................................................................................... - 2 .0 V  to 5 0V

V o ita g * A ppn*d  ro any Input: C ontinuous
9  Vss -  -  3 3V, v f l  «  -  S.2V. Vooo -  Voo». -  O V ............................................... -  B OV 10 OV

C urrent From  Any O utput
C o n t in u o u s ....................................................................................................................................... 70mA
S u rg a .......................................................................................................................................................TBO

C urrant In to  Any inp u t; C o n tin u o u s .............................................................................-0 .5 m A  to  1.0mA

Total P o w *r O lss*ca tion (Tc •  70 * Q ................................................................................... ...............1JW
Pow *r O ls x o a tlo n  Per O utput

Pout ■ (Vooo -  Vout) *  l o u r .................................................................................................200mW

Storage T em pe ra tu re ..........................................................................................................-B 5 *C  to  150*C

A il vo ltages a r* speofleO  w ith  V »  aa 'in ed  as -  3.3V.
SuOlect to  p o w *r d iss ip a tio n  lim ita tion s .

tn op era tion  In TTL or CMOS system s. ««n«r* o o s il lv *  load r*s is to r  te rm ina tion  voltages sre used, 
in *  V t t  pm s on in *  packaged da «*c*i m ust 0*  i* ( t  u n co n n *c i*o  or co n n *c t*d  to  V ia .

RCCOMMENOEO OPERATING CONDITIONS 'N o t*  1)

Via
Voo*.
Vooo

PARAMETER

— 0.25 

Vtxx. -0 .5

Swooly V o itag *. osMnao as - X 3 V  
Supp ly Vo ltage 

Su0ply vo iia ge

S uooiy Vo iiage
m i* r ia c *  io  ECL 
tn le /fa ca  IO TTU CMOS 

In pu l T fv«>no*0 Trim Vo* lag  a V( |  — |  J
Load Term ination Supply Vo4tsge (N o t* 2)

In te rlace  lo  ECL - 5 .2
In terface  to TTUCM OS (N o le  3)

C ase T *m p *ra tu r*

- 2 5
Via

v * t  ♦ i s

-2.0

■ »mum output Curr*nt *nd Output po««
1. A il vo itagas a r*  spec ified  w iin  V » t d * tin « d  as - 3  3V.
2. T n* *V.o*o arxi V rr  com om atton used I*  suOt*ct to  i 

r*s tr*c tio n * .
3. In op era tion  In TTL or CMOS sys t*m s. w h*n  pos<i«v* load r*s ls lo r  te rm ina tion  voltages are used, in#  

V rr  pm s on in *  packaged d***c«s m ust 0 *  i * n  uncon n*c t«d  or connected lo  Vs*.

OC CHARACTERISTICS (N o t* I )

SYMBOL PARAMETBR TEST CONOrTlONS MIN. TYP. MAX. UNITS
VM Input Voitag* H*gn AM Inputs (a ic cp t 

Input under lestk
-  2.0VC Vu.< -  a s v . 
and MOOE 
(TTU Open.

-1 .1 0 0 0 V

v *. Inout Voitag* Low AM Inputs (except 
Input under tesiE 
-  2.0V<V,* < -a 4 V .  
and MOOE 
(TTU Open.

-  2-500 -  1 -SCO V

V«hrrv Input vo ita g* Hlgn 
UOCE (TTU

AM m o u it (*>c*p t
Inout un c*r ta a tt
— 2.0V<Vi^ < •  3.4V, 
and MOOE 
POG/ECU Op*n.

1 0 2 1 V

V n m . Input Voitag* Low
W O O E flT y

AB inputs l*a c *o t 
Input unoar taste 
-2 .0 V < V « ,<  -0 .4 V . 
and MOOE 
pOG/ECU Open.

-1 -0 08 V

U Input Current Htgn Ve. -  -O J V 60 M *
k Input Current Low Vm m -  2.0V 60
Vo« Ou'pur VAxtag* Mig* -0 .9 0 0 V
VCH. Output Voitag* Low -  1.700 V
k x Out Out C urr*m  Mtgft

(Nota ^ Von « - 0  950V. 
V o o  -  OV 
V o * -  - 0  80CV. 
V o o , -  OV

-7 0

- 6 0

"

•oc Outout Currant Lew 
loutput >*a«ag« 
Cur'ant) iN o i*  3) Vo*. -  -  I^ o o v -  100

k« S—oc ry C eren t 15 mA
las luo ory  Currant 150 mA
Po Power 0*»»tcai»on aoo mv*r

NOTES: 1. T**i conortrtns  for art tasia (*>c*p t as no t*d  om *oan t*t.
T . ,

-  40 onm« 
V < N •  OV 
V«cv. -  V ia

Vooi • ov 
Voo. -  v VI 
V«JCJ* -  -  \.1 
Vv.CX -  -0.95V '\

I  h i m w  i<m i t  in *  K i i i m n  t u i M  m « aw isv i can u m t i  i m h  H u m  *«o V rr c o f T 'a . i i V .  

X t e *  » " t  w  V t t eo«ie*vm o«.

5
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10G070-2L. 10G070-2F, 10Q070-2X

AC C H AR ACTERISTICS (Note 1)

SYM BOL PARAMETER DICE PACKAGED

MIN | TYP | MAX. I MIN. | TYP MAX.

T l C LO C K M axim um  Toggle 
fre q u e n c y  (N o tes 2. 3) 

(N o tes 2. 4)
2.0
1.6

2.5 2.0
1.8

2.5
1

C H I
G H r

T2 C LO C K Low  T im e (N o tes 2. 31 
(N o tes 2. 4)

250
310

250
310

P*
PS

T3 C LO C K H igh T im e (N otes 2. 31 
(N o tes 2. 4)

250
310

250
310

P*
?»

T4 MOOE H igh  or Low  to CLOCK 
Low  (M ode Se tup Time) (N o le  5)

500 500 P*

T5 C LO C K Low  to  MODE H igh or 
Lo w  (M ode H otd Time) (Note 5)

250 250 P»

T8 C LO C K  Low  lo  OUTO H igh  o r Low  (N o te  8) 1.5 1.8 na

T7 CLO C K Low  to  OUT 1 H igh  or Low (N o te 8) 2.5 2.6 ns

T8 C LO C K Low  to  OUT2 H igh or Low (N o te  6) 3.5 3 6 n *

T9 C LO C K Low  to  OUT3 H igh  o r Low  (N o te  6) 4.5 4 6 ns

10G070-L. 10G070 P. 10G070-X

AC CHARACTERISTICS (N o te  1)

SYM BO L PARAMETER 0ICE PACKAGED UNITS
M IN. TYP. MAX. MIN. TYP. MAX.

T l C LO C K M axim um  Toggle 
fre q u e n c y  (N o te s 2. 3) 

(N o te s 2. 4)
1.75
1.4

1.75
1.4

GHz 
G Hz

T2 C LO C K Low  T im e (N o te s 2. 3) 
(N o tes 2. 4)

285
355

285
355

P*
P»

T3 C LO C K H igh  T im e (N o tes 2. 3) 
(N otes 2. 4)

285
355

285
355

P*
P3

T4 MOOE H igh  or Low  to  CLOCK 
Low  (M ode Setup Time) (N o te 5)

575 575 P* 1

TS C LO C K Low  to  MOOE H igh or 
Low  (M ode H o ld  T im e) (Note 5)

285 285 ps

T8 C LO C K Low to  OUTO H igh or Low  (N o te  6) 1.8 1.9 ns

T7 CLO C K Low  to  OUT1 H igh or Low  (N o te  6) 2.9 30 ns

T 8 C LO C K Low  to  OUT2 H igh or Low  (Note 6) 4 0 4.1 ns

T9 C L ( J tk  Low to  OUT3 H igh o r Low  (Note 6) 5.2 5 3 as ‘

ADDENDUM
AC CHAR ACTERISTIC S (Note 1)

S Y M B O L P A R A M E T E R
1 0 G 0 7 0 - 2

M IN T Y P ! M A X  i r  11

T l C LO C K  M a jn rx im  T o < ^ e  
Pr*T2ue n cy  (N o tes 2.3)

2.0 < ^

T2 C LO C K  Low  T im e (N otes 2.3) 25 0 PS
T3 C LO C K  H igh T im e (Notes 2.21 2 5 0 PS
T4 M O O E H * jf i  o r Low  to C LO C K 50 0 PS

La w  'M o d e  S e tuo T im e-N o te  4)
T5 C LO C K  Lo w  lo M O C E  H igh or 

Low  (M ode h o ld  T im e -N c te  4)
25 0 ps

T6 C LO C K  L o w  to OUTO or 
Low  fN o ie  5)

1.5 ns

77 C LO C K  Low  to O U T  1 H igh or 2 5
Lo w  iNote 5)

T8 C LO C K  Lo w  to OLTT2 H igh or 3.5 rvs
Low  (N o te  5)

T9 CLOCK Low to OLTT3 H igh or 
Low (Nole 5)

ns

1. See page 7 o/ tin  10G070 datasheet lor test cood (torts.
2. See page 7 oi the 10G070 datasheet tor Clock tr\*A conditions.
3. See page 7 ol the 10G070 datasheet lo< CiocX incut test conoittons.
4. See page 7 ot the 10G370 datasheet lot Mode control input condJcns.
5. See page 7 oi the 10G070 datasheet tor Output selection data.

C  o ^ a S i  LC"JC Inc. A3 ng rss t ts e . '

IbblIG i g a B i t  L o g i c 1 0 G D 7 0 G i g a B i t  L o g i c 1 Q G

AC CHARACTERISTICS

NOTES: 1. Test C o n d itio n s , un iess  o th e rw ise  ita te o :

T * -  25 -C Voch -  OV Inpu t s ign a l rise  tim e:
Vooc ■ Vooo ■ o v VDCL ■ Vss Packaged ■ 150 ps. O lce »  100 ps
V f |  -  -5 .2 V Vtinm  -  V f f Inpu t s lgn a i fa il tim e -
Vss -  - 1 3 V V ih  •  - 0  8V Packaged »  150 ps. D ice »  lOOps
ViCH .  0V Vfv -  -  1.8V R ise and fa ll tim e s  are m easured
V ie t •  V s , Vom -  - 0 8 V be tw een th e  20%  and 80V. po in ts .
VCCX -  -  1.70V Vot -  -  i av
Vuci. -  - 0  95V Rcoao *  50 ohm s to  -  2.0V

2. The C LO C K r is e  and fa ll tim es  m u i l  be 2ns or fa s te r (m easured from  th e  20%  and 80%  po ints).

3. Tast co n d itio n s * C lock  in p u t •  2V peak to -pea* sm a wa<»e. -  1.3V OC o ffs e t (I.e. -  0 3 to  -  2.3 s ine 
w ave) w ttn  V ich  »  V e t  ■ -  1.3V. This sp e c ifica tio n  a lso a p p lie s  w nen the  C lock  Inpu t Is d riven w itn  
a -  0.3V to  -  1 8V square wave w ith  SO ps rise and fa il tim e s  (be tw een th e  20%  and 80 %  po in ts), and 
V < H -  0V. V»cl  -  v ,s .

4. Test c o n d it io n s : C lock  Inpu t •  t v  peak to-peak sine w a*e , -  1.3V 0 C  o ffs e t (I.e. - 0 .8  to  -1 .8 V  sine 
w ave| w ith  Vich -  0V. »  V Ss-

3. The MOOE co n tro l Inpu t m ay Oe a rb itra rily  changed th ro u g h o u t a lm os t the fu ll 5. 8, 10. 11, 20. 21. *0 
or 41 co u n t cyc le  w ith o u t a ffe c t in g  tn e  o u tp u t. H ow ever, the MOOE Inpu t m ust Oe s ta o 'e  at tne 
d e s ire d  level (H ig h  or Low) fo r tn e  ind ica te d  se tup  tim e  (T4) be fo re th e  las t In pu t c io ck  edge o f tne 
c yc le  The MOCE in p u t m us t a/so Oe ne id  stao ie  fo r tne In d ica ted  ho ld  tim e  (T5) a fte r the las t input 
d o c k  edge o f th e  eye 'e . The “ las t in p u t c iock  edge o f the c y c le "  la the H ig h to -L o w  c Iock tran s ition  
w h ic h  occu rs  w h ile  th e  cou n te r Is  in  the s ta te  OUT3 ■ 0. OUT2 »  0, OUT 1 ■ 0, OUTO *  0, O l ■ 1 and 
00-1.

8. O n ly  the s ing le  o u tp u t se le cted  Dy ap pro pria te ly  s trap p in g  th e  S 10/11. S20/21 and S*0/41 P*ns to  V | |  
or Vss I*  va lid .

wOOfpOG/fCVJ
mooc m u

PACKAGE PINOUT DIAGRAM

3 6 L E A 0  FLATPACX

S/Jr/J r/j-J r/nnnnnrinnn
J«VH 
S 20<21 
sion

t> n  u  is i« \r i

UUUUUUiiUlj'

H*c •  »• COWHMH

N ote: Pin 1 la m arked for o rie n ta tio n .

40 PIN LEAOLESS C H I?  CARRIER

Note: P 'n 1 Is m arked fo r o r ie n ta tio n

DICE BONOINQ PAO DIAGRAM

N ote: Pad A has a cu t co *r> t fo r o n a n ta lkxv



m H E W L E T T
P A C K A R D

SCHOTTKY BARRIER 
DIODES FOR 

GENERAL PURPOSE 
APPLICATIONS

1N5711
1N5712
5082-2800/10/11/35
HSCH-1001 (1N6263)
5082-2301
5082-2302
5082-2303
5082-2305
5082-2900

Features
LOW TU RN -O N VOLTAGE: AS LOW AS 

0.34V AT 1mA

PICO-SECOND SWITCHING SPEED

HIGH BREAKDOWN VOLTAGE: UP TO  70V

MATCHED CHARACTERISTICS AVAILAOLE

Description/Applications
The 1N5711. 1N5712 5082-2600/10/11 are passivated 
Scholtky b a rr ie r diodes w in c h  use a pa ten ted  "guard 
ring d e s ig n  lo  achieve a high b re a k d o w n  vo ltage  
Packaged in  a low  cosl glass package, they are well suited 
lor high level detecting, m ix ing , sw itching, gating, log or 
A-D converting, video detecting, frequency d iscrim inating, 
sampling and wave shaping
The 5062 2835 is a passiva'ed Scholtky d iode  in a low cosl 
glass package II is optim ized lor low tu rn -on  voltage The 
5082-2835 is particularly w e ll suited lo r me U llF  m ixing 
needs ol the CATV marketplace.
The 5082-2300 and 2900 S eries devices are unpassivated 
Scholtky d io d e s  in a glass package These d iodes have 
extremely lo w  1/1 noise and are ideal lo r  lo w  noise m ining. 
Ind  high sens itiv ity  de lecting . They are p a rticu la rly  well 
suited lor use in  Doppler o r narrow band  v ideo  receivers. 

Application Bulletins 13. 14. 15. and 16 describe 
applications in  which these diodes are used lo r speed up 
ol a tra ns is to r, c lipping, clam ping, and sam pling, 
respectively O ther digital and HF app lica tions are des
cribed in Applica tion  Bulletins 26. 27. 28. 30. 31 and 36

ru',vv'T>J.1 •'

Maximum Ratings
Junction O pera ting  and S to rage  Tem peratu re  Range 
5082-2305, 2301. 2302. 2303. 2 9 0 0 .... -6 0 *C  to + I00 "C  
1N5711, IN 5 71 2. 5082-2800/10/11. . .  -65* C to ♦ 200* C
5082-2835 .................................................. -60* C lo  ♦ 150*C

OC Power D issipation tMeasured in an m l.m le  heat sink al
Tc»se *  25* C l
Derate lin e a r ly  to zero at maximum ra ted  tem perature
5082-2305.2301.2302,2303.2000 .................... 100 mW

1N57II. 1N57 12. 5062-2800/10/11 ........................  250 mW

5082-2835 ...................................................................  150 mW

Peak Inverse Voliage ........................................................

S ' ' , '  ■*; CATMOM

'1 *A  II 001 •••;. j
' .  m in . ¥ -IVjVr-'j.

;#

4 '* ,4  11 I 170)
51 i (Xwi

frf1-?"'i *■" •' -1rr—~  te'V* l*>
. v . i;  *  1’OIMCNSIOHS IN U IL L IU f Teas AMD I I N C H I S ) . v ’ ; -

•M {:y >«»• • 
v'/V-j *»•»•.? i

* I ’ ooi \ j  ! j  • '

J>K

OUTLINE IS

Package Characteristics

Lead Malarial 
Lead Finish

Maximum Soldering 
Temperature: 

Minimum Lead 
Strength:

Typical Package 
Inductance.

Typical Package 
Capacitance

Outline 15
Oumel
1NS711. 1NS712; 95-5% Tin lead 
2800 Series: S5-SS Tin Lead 
2300 Series. Gold 
2900 Series: 95-5% Tin Lead

230* C for 5 sec.

4 lb Pull

1NS711. 1N5712 2 0 nH 
2800 Sories 2 0 nH 
2300. 2900 

Series: 3 0 nH

1N5711. 1N5712: 0 2 pF 
2800 Series 0 2 pF 
2300. 2900 
Series 0 07 pF

The leads on the Outline 15 package should be restricted so 
that the bend starts at least 1/16 inch from the glass body

a

Outline 12 and IS diodes are available on tape and reel 
The tape and real specification is patterned alter MS-2% O r

Electrical Specifications at TA = 25°C
GENERAL PURPOSE DIODES

■ Number
j . '  5082-,.’.'J

2800,

■, HJ5711,

' . 2 8 1 0 , / -v

• 1NS712.

2S11_
2835

HSCH io o r . 
■- (1N6263) -J

• i,Test 
C o nd itio n s1'

Package
Outline .

Minim um ' 
Breakdown 
, Vollagt ✓ _vBH(v) ;

70

. I« *  10/iA  
’ - I r « 100 ^A

Maximum 
Forward *

• Voltage 
V f (m V ) ./ .

410

410

410 .

550

410

340

410

If * 1 mA

. Vf M V  Max 
at Forward 

■ Current •. • 
• ( m A ) ‘

15

10t

15

fV f  ■ .45 V

Maximum 
: > Reverse Leakage 

Current 
Ir (nA) al V „ (V)

.200 50

Maximum
Capacitance

C ,(p F )

20
20
1 2
1 2
1 2
1 0
22

v«  - 0 V 
I « I 0 MHz

No..: _Fo, luMher mlo,-nation, see HSCH-1001 (1NG263) data sheet in Switching D,odes' sect on pace 000 --------------
Effective Carrier Lifetime (r) for alt mesa diode* •« im  «  ~  ~  • pa»euuu
is measured at 20 mA measured *.ih  Krakauer method at 5 mA e«cepl lur S082 283S which

LOW Vf  (FLICKER) NOISE DIODES

tv <
Part 

.- Num ber £•: 
i ’i  5082-

;V
*  Package 
^  O utline .

M inim um 
* Breakdown 
'. ( Voltage 

v a« (V)

Maximum 
Forward 
Voltage 

■ , VF (mV)

V , • 1 V Man 
at Forward 

Current 
I f  (mA)

Maxim um  
Reverse Leak ige  

Current .
I *  (nA) al V „ (V)

Maxim um
Crpacitance

C jfp F )i 2305 <>v 15 - 30 ■ ‘ 400 75 •• 300 , 1 5 1 02301 is . / ; . ; 30 400 50 300 . 15 1 0.-I 2302 .15 .,-. • ;. 30 400 35 300 15 1 0
■ 23Q3 ■ 15 -. . • 20 . • . . 400 35 - 500 15 1 0V  2900 . . . ... -  15 10 400 20 100 5 . 1 2* Tesl
Conditions 

Non Eiiuciive Cairier lila lim a Ir

, U  • 10 /.A I f  ■ 1 mA ■ V « ‘ 0 V  
1 - 1 0  MHz

Matched Pairs and Quads
D ailc 
Part , 

Number 
5082-

• .'.M atched  
Pair . ‘ 

Unconnecled

Matched
Quad

Unconnecled

Matched 
Ring Quad 

Encapsulated 
G-1 Outline

Matched 
Bridge Quad 
Encapsulated 
G-2 Outline

Batch
Malched

2301 # 5082-2306 
-iV F * 20 mV 

• J C o * 0  2pF ■ ■ .■ I -  ■ .

. AVf at I f  •  0 75. 20 mA 
AC0 at 1 * 1 0 MHz

2303 5082-2308 
y j f  * 20 mV i 

r J C o  * 0 2  pF

5082-2370 
■Wf  • 20 mV 
-ACq » 0 2 pF

5082-2398 
J V f  • 20 mV 
-iC 0  • 0 2 pF

. 5082-2356 
AVf  • 20 mV 
-1C0  • 0 2 pF

-iV f at I f  « 0 75. 20 mA 
. iC 0  at 1 ■ 1 0 MHz

2900 -. 5082-2912 , 
-W , * 30 m V '

5082-2970 
-AVf ■ 30 mV

5082-2997 
. ^ V f  • 30 mV i . 1

AVf  al I f  ■ 1 0. 10 mA

2800 ■ 1 5082-2004 
• 20 mV-

■ 5082-2805 
J V f  « 20 mV - 5082-2836" 

- iV f  « 20 mV 
A C 0 • 0 1 pF

A V f at I f  -  0 5. 5 mA 
" I f  * 10 mA

2811 5082-2815 
-IV f ■ 20 mV 
-iC 0  «0  2 pF

5062-2814 
-W , • 20 mV 
-AC0  * 0 2 pF

5082-2813 
AVF •  20 mV 
J C 0 • 0 2 pF

5082-2826 
A V f * 10 mV 
- iC 0 * 01 pF

AVf at I f  « io  mA 
AC0  at 1 * 1 0 MHz

2835
5082-2080 

-iV f  * io mV
AC q * 01 pF

AVf at I f  t  10 mA 
^ i ^ y l  1 * 1 0 MHx
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fig u re  2. 5082-2300 Series Typical 
Reverse Current vs. Reverse 
Voltage at Various Temperature*

Typical Parameters

V* -  rOAWARO VOlTACi (VI

F ig u rt 1. I-V Curve Showing 
Typ ica l Temperature Variation for 
5C82-2300 and 5082*2900 Series 
SchottKy Diodes

Figure 3. 5082-2300 Series and 
5082-2900 Series Typical Dynamic 
Resistance iRoi vs. Forward C u r
rent (It).

Figure 4 5082-2300 and  5082- 
2000 Series Typical Capacitance 
vs Reverse Voltage

n ,

Figure 5 l-V Curv* Showing Typ i
cal Temperature Variation lot 
50b2-i!b00 or tN b / l I S chollky 
Oiudes

4-J9

V , -  A fV IR SC  V O IT A Q I IVI

Figure 6 15002-2800 or 1NS7 n  I 
Typical Variation o l Reverse C u r
rent tim vs. Reverse Voltage tV „i 31 
Various Teniperalurcj.

Figure 7 6082-2800 or IN57111 
Typ.tal Capacitance iC t• vs 
Reverse Voltage iVhi

Figure B l-V Curve Showing Typ i
cal Temperature Variation lor the 
5082-2810 or 1N5712 Schotlky 
Diode

1
2
X

I
o

V , -  FORWARD VO LTAC I |V|

Figure 10 l*V Curve Showing T y p 
ical Temperature Variation lor the 
5l>82 281 1 S chollky Diode.

V „ -  R lV IR S f  VO LTA C I (V|

Figure U  15082 28111 Typical 
Variation o l Reverse Current Hr) 

vs Reverse Voltage »VH» at Various 
T emperatures.

Figure 13 <50d2-2835) Typical 
Variation ol Reverse Current Ur> 
vs Reverie VoltaQC iVh» at Various 
T empcralures.

Figure 14 Typical Capacitance iCt» 
vs Reverse Voltage iVh>.

to ooo

o lo 10 is 20 zs

v „  -  R fV tR S E  V O LTA C I (V|

Figure 9 «5082-2810 or 1N57l2» 
Typical Variation ol Reverse 
Current Uri vs Reverse Voltage 
• Vh> at Various Temperatures

V, -  FORWARD V O LTA C I (V)

Figure 12 l-V Curve Showing Typ
ical Temperature Variations lor 
5082 2835 S chottky Q.ode

11— L 1 1  m ill • i i t n m l i  11 I l l i l  
.1 10  to ioo

If -  fOHW ARO CURRENT ImAJ

Figure 15 Typical Dynam ic Res- 
»Sta ib |^^|^ i vs Forward Current llfl ' ^



types 4JFBD1-7 are germanium back diodes which make use of the* 
quantum mechanical tunneling phenomenon, thereby attaining a very low forward voltage |  
drop and eliminating charge storage effects. They feature closely controlled forward volt
age characteristics with very small temperature coefficients. The very low forward volt-« 
age and low capacity of the back diode make it ideal for use in high frequency applications! 
and in transistor and tunnel diode switching circuits. The germanium back diodes are char
acterized in seven types according to the forward current at a forward voltage of 90 m illi-* 
volts and according to the maximum reverse leakage current I

l i t .  A X IA L  D IO D E  (X T T U N E  ■

ABSOLUTE MAXIMUM RATINGS
Part Number

Forward Current 
(-55 to +100°C) 

Reverse

30 15 10
7 units

10Current 
(-55 to +100°C)

Lead Temperature, 1/16" ± 
from case for 10 seconds

1/32’
260

o.
ELECTRICAL CHARACTERISTICS^ C)

Forward Voltage, VF-j=90mv^l0mv 
at I F1=

Forward Voltage at If 2Uf 2=3*f i ) 
Reverse Voltage, lR=Ip max 
Reverse Voltage, IR=1 ma 
Reverse Peak Point Current 
Series Inductance (Measured at case) 
Total Terminal Capacity 

(Vp=350mv)
Recovery Time*

ma

ma

J IO
H A X .

_L

.C 2 0  + .002 
- .0 0 1

□ d

.1 .0 0 0
“ w i n .

JC

_iocq___
WIN.

I
5
x.

I
.0 2 0 

• .0 0  2 
- .0 0 1

A L L  O lW ENSIOW S IH IN C H E S .

OIWENSJONS AR£ RE^TREHCE U N L E S S  T O LE R AN C E O .

C l

Sym. BD1 BD2 BD3 BD4 BD5 BD6

10 5 2 1 . 5 .2
VF2 120 130 170 170 170 160
Vr i 440 420 400 380 350 330

VR2 440 465 465 465 465 465

JP 1 . 5 .2 .  1 .05 .02

LS 1. 5 1. 5 1. 5 1. 5 1. 5 1. 5
C 8 6 4 3 3 3

20 10 10 10 10 10
tr 1.0 0.7 0. 5 0.4 0. 4 0.4

BD7 Unit:

. 1 ma 
160mv typ I 
300mv min I 
465mv min 
. Olma maxi 
1. 5nh typ ■ 

3pf typ 
lOpf maxi 

0. 4ns typ *

* The recovery time is measured to a reverse current of 1 ma. when switching from 0. 1 
volt forward to 0. 4 volt' reverse from a 50 ohm source. Since the back diode does not exhi
bit charge storage, the recovery time is determined by the charging time of the total device 
capacity.

Shetland Industrial Center, Building 4/York S treet/Box 3065/Shawsheen Village Station 
Andover, Massachusetts 01810 I Telephone (617) 475-5982 I Telex 94-7150 GPD ANDR



most widely used

F r e q u e n c y  M i x e r s
LEVEL 7 (+7dBm LO, up to 4-ldBm RF)

computer-automated performance data
typical production unit / for dala of Olhef models consult (actor/

mixer conversion loss and isolation

•m m m h U i

p f I O

C o n v e r s io n  L o s s  
( d B )

I O  I O  IO 1 0

I s o la t i o n  L 
( d B )  
IO

-R

IO I O

Is o lo l l o n  L - l  
( d B )

IO IO
M H l M H l ♦ 4  dBm ♦ 7 d B m 4 10dB m i 4 d B m 4 7d B m ♦ 1QdBm 4 4 d B m 4  7u B m 4 10 d B m

5 000 35 00 5 91 5 65 5 56 > 6 4  00 > 67  00 > 70 00 > 6 4  00 > 6 7  00 66 32
20 000 5 0  00 5 89 5 61 5 48 > 64 00 -• 6 /  00 61 87 -» 64 00 62 02 59 19
15 157 6 5  15 5  9? 5 64 5 53 60 03 57 88 56 63 58 71 56 44 54 61

125 610 0 5  61 5 82 5 57 5 40 46 89 46 48 45 46 45 35 44 58 43 84
165 9 to 155 91 5 96 5 72 5 64 43 87 43 05 42 13 41 56 41 18 40 70

246 220 216 22 6 01 5 74 5 60 41 50 40 66 39 94 38 94 38 80 38 49
2/6  3/0 246 3 / 5 8/ 5 6 ) 5 53 40 52 39 62 38 78 3 / 83 37 70 37 41
3)6 6 /0 306 67 5 91 5 67 5 58 38 97 38 07 37 08 35 92 35 92 35 71
» 6  960 366 98 5 90 5 70 5 59 37 25 36 60 36 42 34 15 34 27 34 26
45/ 260 427 28 6  08 5 75 5 58 36 91 35 82 35 22 32 75 32 94 33 17

54/ /40 517 74 5  89 5 61 5 50 35 02 34 91 35 11 30 52 30 94 31 22
5/7 600 5 4 / 89 5 94 5 67 5 56 34 28 34 22 34 40 30 10 30 50 30 57
6)8 100 608 19 6  05 5 78 5 64 33 94 33 14 33 31 29 54 29 84 30 16
6<?e soo 668 50 6 24 5 92 5 75 32 51 32 /4 33 27 28 28 29 14 29 61
758 800 728 80 6 36 6 05 5 88 32 01 32 38 32 46 27 06 28 02 28 98

819 tOO 789 <0 6  60 6 23 6 00 31 16 31 58 31 51 26 00 26 86 27 63
6/9 4 t0 849 41 6 95 6 51 6 22 30 32 31 42 32 98 25 07 25 95 26 8 1
9)9 /10 900 71 7 23 6 84 6 46 29 33 30 71 32 19 24 54 25 32 25 90
909 6<*)0 939 66 7 38 6 93 6 47 28 95 30 28 31 36 24 46 25 18 25 69

10U0 000 9 /0  0 0 7 67 7 18 6 76 28 >5 29 68 30 61 24 43 25 06 25 57

mixer VSWR (f) detection

I r e q VSWR. RF p o r t V S W R . I O  p o r t V S W R . IF p o r t
L O 10 LO IO t o IO IO IO IO l ie q  m a x  D C D C  o f fs e t

m m * ♦ 4 o f lm ♦ 7dBm 4 10dBm ♦ 4 d B m 4 7dB m 4 10 dB m 4 4 d B m 4 7 d B m  4 10dB m (M H i)  o u tp u t  m V m v

5 002 1 26 i 72 1 20 1 91 2 86 4 24 * 1 63 1 44 1 34 5 000 ♦ 727 25 -  05
35 152 1 16 1 08 « 04 1 92 2 81 4 01 1 60 1 44 1 32 35 152 4 224 63 -  06
50 000 1 15 1 08 1 03 1 68 2 77 4 03 1 60 1 43 1 33 50 000 ♦ 224 13 -  06

100 000 1 O 1 0/ 1 03 1 82 2 57 3 53 1 59 1 42 1 31 100 000 ♦ 223 22 -  06
155 7c0 1 13 1 06 1 05 1 74 2 51 3 42 1 58 1 42 1 31 155 760 ♦ 225 03 -  08

200 000 1 1? 1 0/ 1 0 / 1 81 2 49 3 50 1 56 1 41 1 31 200 000 ♦ 224 89 -  11
246 210 1 12 1 08 t  09 1 80 2 56 3 52 1 54 1 40 1 3 ! 246 220 ♦ 227 12 -  09
306 520 i 13 1 12 1 13 1 86 2 59 3 57 1 54 1 41 1 32 306 520 ♦ 227 61 -  20
366 870 1 15 1 17 1 18 1 97 2 54 3 56 1 53 1 41 1 33 366 820 ♦ 210 22 -  35
477 120 1 20 1 23 1 24 2 03 2 69 3 56 1 51 1 42 1 36 427 130 4 204 85 -  17

500 000 1 29 1 33 1 34 2 12 2 72 3 56 1 54 1 49 1 42 500 000 4 210 09 -  34
54/ 7)0 1 35 1 40 1 44 2 20 2 86 3 75 1 61 1 62 1 57 547 740 ♦ 213 64 -  36
606 030 1 45 1 51 1 56 2 29 2 92 3 70 1 59 1 57 1 51 608 040 ♦ 217 93 -  15
668 330 1 54 1 6? 1 6 / 2 39 3 00 3 93 1 62 1 63 1 56 668 340 ♦ 199 95 -  26
/28 6J0 1 67 1 76 1 79 2 45 3 03 3 99 1 67 1 70 1 62 728 650 ♦ 187 17 -  09

/ «  040 1 79 1 02 1 90 2 61 3 21 4 t4 1 72 1 78 1 69 766 950 ♦ 191 49 -  80
8-19 ?40 1 93 2 11 2 01 2 82 3 40 4 39 1 79 1 8 / 1 76 849 260 ♦ 185 75 -  1 33
909 550 2 12 2 35 2 16 2 93 3 42 4 54 1 8 / 1 98 1 66 909 560 ♦ 177 95 -  2 13
9)9 /00 2 20 2 4c 2 25 3 03 3 52 4 5 / 1 00 2 01 1 69 939 710 ♦ 172 51 -  2 98

1000 000 2 37 2 76 2 46 3 14 3 59 4 /3 1 95 2 11 1 9 / 1000 000 ♦ 166 65 -  2 /8 

M t> ow *m en fs  o l f if  H O  Poww ♦ 7 a6m

C3Mini-Circuits
!» ft,

P O BOX 166. Brooklyn. New YorV 11235 (718) 934-4500

5 to  1000 MHz C3 Mini-Circuits
00-39

mixer harmonic intermodulation
( re la t iv e  to  c le w e d  f  o u tp u t)

0 1/ 40 25 35 25 41 30 46 41 61 o 0 8 30 U 75 1 \ 76 16 ) / 74 5*

z
1 <9 28 12 34 22 45 42 43 59 49 O i 1* 2 J 11 J) 71 30 39 V> 50 A  1

2 60 58 A/, 63 AA 66 4 / 56 45 51 43 60
<

2 96 66 56 69 54 68 5 / 64 57 5 / 40 ?>6

3 95 41 51 4 / 46 57 82 66 45 60 54 55
I
oc 3 94 61 66 68 62 /7 /6 6 ) /5 7 A

4 9ft 78 69 70 '5 65 66 68 57 73 66 62 8 4 96 75 75 7/ 77 /6 77 76 74 75 ’ 6

O
5 96 68 75 64 60 64 54 62 54 68 55 69

&
5 95 75 75 76 76 /6 75 / 5 /6 /  5

6 94 86 85 86 81 76 71 78 68 77 70 75 6 95 74 /4 75 75 77 /5 /6 77 • 76 7-

7 96 87 84 85 80 79 /4 75 73 71 75 76 ? 97 /6 75 /5 76 75 / 5 77 /6 75 /t

• 97 86 85 8 / 84 65 66 85 • 85 61 93 81 • 95 75 75 75 75 75 75 ■ 75 . 71 • 76 75

9 96 86 85 86 85 86 • 64 • 85 63 85 80 81 9 96 76 75 75 75 75 75 75 75 76 7t

10 95 86 85 86 8 / 85 8 / 85 • 85 85 84 • 84 10 96 75 75 76 7/ 75 75 76 • 76 76 7f>

0 1 2 3 4 5 6 1 6 9 10 0 1 2 3 4 5 6 7 8 9 10

H a r m o n ic  L O  O r d e r

•OV CC»*»»«ON» H  f 1 4 0  5 0 ) 1 K*«7 UAVI 4 03 U8M 
lO  I M 0 4 / 0 0 '  U M j t f * v £  7 0 lU b M  
•  M fA S ijix p  n * Q  w o o ;m m / amp - i0 2 5 D 8 M

H a r m o n ic  L O  O r d e r

•M l c i v f  n  i f f  G 500 1 MM/ iiM y l M  96 |
lO  f4 M U , 4 /0  Uf^Vl / 0 t l * M
# M l A sm * U 30092 MM/ M.#> -20 08  l« M

typical performance curves
(p ro d u c t io n  u rn l)

L M R 'I I I

C O N V E W S I O N  L O S S

i C irc u it !
; 0 d e  t  o c

5 ! 1 !

C3"»nt-Clrcu»tt

C V I mm* I

C 'Circuits 
0  o e  T  D C

! ! !



a TUNING VARACTORS

:RAMIC GaAs HYPERABRUPT TUNING VARACTORS — 
3NSTANT GAMMA = 1.25

: M A-46560 and MA-46570 series o f m icrow ave 
ing varactors are hyperabrup l |u n c llo n  gallium  
enide devices featuring a consiant Qamrna o l 1.25. 
icc ia lly  h ig h  Q lac lors  (u p  lo 4000) p e rm it ex trem e ly  
■ar broadband tuning performance th ro u g h  Ka band.
' 0  ol these  devices Is s im ila r lo th a t  o l abrupt 
ction  varactors. S tandard capacitance m alch ing Is 
O V  All d iode  types In th e se  series m ay be sup- 
■d In a w id e  selection o f ceramic packages as w e ll 
m chip fo rm .

se series are especia lly designed fo r  use In heav ily  
ipied m icrow ave o sc illa to rs  and f i lte r s  with w ide  
idw id th  tun in g  requirem ents.

M A-46560 S e ries ’ •* — C o nsta n t G im m i GaAs H yperabrup l Tun ing V aractors 

Breakdown V o lta g e ’  = 15 V o lts  M in im um _________________

C r  (pF) C apacitance R ange*1'  
' —  4 ______ _______ _______________

NIMUM Q T 0.5 MAX. 0.50 -  0 .99 1.00 — 1.49 1.50 — 2 49 2.50 — 3.49 3.SO — 4.99 5.00 — 6.99 7.00 — 10.0

<0
DO
00
00
00
00

MA-46560C
MA-46560D
MA-46580E
MA-46560F

MA 46561C 
MA 46561D 
MA-46561 E 
MA 4656IF

MA-46562C
MA-46562D
MA-46562E

MA-46563B 
MA 46563C 
M A-46563D 
MA 46583E

MA-46564B
MA-46564C
MA-46564D

MA-46565B
M A-46565C
MA-46565D

MA-46566A
MA-46566B
MA-46566C

M A-46567A 
MA 46567B 
MA-46567C

C t 2 \  MAX
--------- ] t y p .
C r-1 2 /  WIN.

2.7
2.3
2.0

4.0 
3 4
29

4.9 
4.1 
3 5

5 8 
4.6 
3 9

8 0 
4.9 
4 2

8 3 
5.1 
4 4

6.5 
5 3 
4 5

6 6 
5 4
4.6

M A -4( 570 S e ries '- — C o ns ta n t Gamma GaAs H yperabrup l Tun ing V a rac to r*

B re a k d o w n  V o lta g e ’  =  22 V o lU  M in im u m

C y _ 4 (pF ) C a p a c ita n c e  R a n g e *1-'

0.5 M AX. 0.50 -  0.99 1.00 — 1.49 1.50 — 2.49 2.50 — 3.49 3.50 — 4.99 5.00 — 6.99 7.00 — 10 0

00
>00
',00
000
000
000

MA-48570C 
MA-46570D 
MA 46570E 
M A-46570F

MA-46571C 
MA 465710  
MA-4657 IE  
MA-4657 tF

MA-46572C
MA-46572D
MA-46572E

MA-46573B 
M A-46573C 
MA-46573D 
MA 46573E

46574B
MA-46574C
MA-46574D

M A-46575B 
MA-46575C 
MA 46575D

MA-46576A
MA-46576B
MA-46576C

MA-46577A
MA-46577B
MA-46577C

C t .? '\° m a x . 
—— ) TYP.

. c T -20 / MIN.

3 2 
26  
2 2

53 
4 3
36

7.1 
5.7 
4 8

8.7 
6 9 
6 6

10.0 
7.8 
6 4

11.0 
8.4 
6 8

115
8 9 
7.2

12 0 
9.3 
7.5

i**e noles on page 53.

n
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CERAMIC GaAs HYPERABRUPT TUNING VARACTORS — 
CONSTANT GAMMA = 1.25 (CONT'D)
NOTES:
1. A ll GaAs tun in g  va rac to rs  In these series are 

availab le In case s ty le  30 and m any o the r ceram ic 
case sty les  as w e ll as in ch ip  lo rm . W hen 
o rde ring  spec ify  the des ire d  case by add ing (he 
case d e s ig n a tio n  as a s u llix  to  the type num ber. 
For exam ple: an M A -4656ID  30 sp ec ifies  a 15 volt 
tun in g  d iode  in case s ty le  30 w ith  C j _ 4 between
0.50 and 0.99 pF and a m in im u m  Q (at — 4 vo lts  
and 50 MHz) o f 2000. Case s ty le  30 is a ce ram ic  
lo  m eta l ax ia l p ronged h e rm e tic  package. For 
o ther package s ty les , co n ta c t fa c to ry  rep resen
tative.

2. Case p a ras ltlcs  (Cp and L s) are given along 
w ith  case o u tlin e s  al the rear o l th is  ca ta log . The 
Cp values lis te d  ty p ic a lly  have to le rance s of
* 0  02 pF. However, Ihe ac tua l case capacitance  
o l each d iode  Is m easured to  w lih in  ±0.0025 pF.

3. Breakdow n vo ltage  (VQ) Is m easured al 10 ,iA 
o l reverse bias cu rre n t.

4. C a pacitance Is m easured al 1 MHz on a bridge 
w h ich  has been ba lanced w ith  a sh ie lded  lest 
h o 'd o r conn octed  In p lace, but open c ircu ite d . 
The;.e sh ie lded  te s i ho lders are availab le for p u r
chase. C o n la c l Ihe fa c to ry  lo r fu rth e r In fo rm a tion .

5. C ustom er shou ld  sp e c ify , w ith in  Ihe range In
d ica ted , the requ ired  capa c itance . The nom ina l 
to le rance  at — 4 vo lts  Is *  IO N  o f Ihe 
cu s to m e r reques lod  value. C loser to le rances are

• availab le on request.

6. A ll fu n c tio n s  are hype rab rup l w ith  nom ina l 
y a  1.25, where:

K
C j ( V ) -------------------

(V + <t>)y

and:

C j (V) = vo ltage dependent |unc tion  capac itance  
V p = app lied  reverse voltage 
£ = bu ilt- in  p o ten tia l (1 2 vo lts) 
y = capa c lla nca  vo llage  slope exponent 

(gamina)
K = cons tan t

7  Is w ith in  Ihe lim its  1.13 < y < 1.40 over 
the vo llage range 2 12 vo lls  lo r Ihe MA-46560 
series and 2 20 v o lls  fo r the MA 46570 series.
Total capac itance  o l packaged d iodes w ill dev la le  
Irom  co n s ia n t gam m a cha rac te ris tics  depending 
on Ihe value of Ihe requ ired  |u n c lio n  capac itance 
and Ihe package cho ice  due lo  d iffe rences  in case 
capac itance (Cp). The figu res  below  illu s tra te  
typ ica l to ta l capac itance  versus app lied  vo ltage 
lo r Ihe MA-46570 series when case s ty le  30 is 
se lected  and typ ica l capac itance ra tios  versus 
app lied vo llage  us ing  case sty le  30.

7. D iode O Is m easured by a m o d llle d  D e lo a ch  
techn ique at — 4 vo lls  and ex trapo la ted  to  50 MHz.
(A copy of the a rtic le  "D e te rm in a tio n  o l Varactor 
Param eters by a M o d ifie d  DeLoach M e th od -' is 
avallab la on re q u e r t )

8. A ll GaA« tun ing  d iodes are sub jected  lo  •  48-hour 
100*C e lec tr ica l burn-ln  be lo re  lin a l le s ls . During 
th is  period, each device Is s tressed 60 lim es  per 
second w ith  30 mA In the forw ard d ire c tio n  and
5 vo lls  In Ihe back d ire c tio n .

9. Parasitic  Inductance  (1 -) has been de te rm ined  at 
X-Band us ing  a DeLoach m ethod m easurem ent.

10. The to ta l capac itance  ra tio s  show n In Ihe sp e c ifica 
tions are for devices housed In case s ty le  30. Total 
capac itance ra tios  w ill vary w lfh  cho ice  o l case style .

TYPICAL PERFORMANCE

R EVER SE B IA S  V O L T A G E  IV O L T S I

MA-46570 SERIES TOTAL CAPACITANCE VS REVERSE 
BIAS VOL TAGE (CASE STYLE 30)

T H I l f  C U AVIf AllO A f f iV  TO THI 
U M i l l  G» U tOOt 1 I f  I m|  

KO HIJQNfAl A 4 I t  t l  L lM lltO  |<J t j  VOtVI

CASE CAPACITANCE o !u  yF

2 3 4 5 6 7 891012 20

REVER SE B IA S  V O L T A G E  IV O L T S I

MA-46570 SERIES CAPACITANCE RATIO VS REVERSE BIAS 
VOLTAGE (CASE STYLE 30)



c Octave Bandwidth  
k Low VSWR — 1.2:1 Typical 
g Miniature Size — V2 " x 3/ b "  Flatpack

Guaranteed Specifications*
(From - 5 5 ° C to  +85°C)

Frequency Ranqe SCO-1C0Q MHz
Insertion Loss (Less coupling) 0.3 d3 Max Avq **
Iso lation 20 c 3 Mm
Am plitude Balance 1.0 c'3 Max
VSWR 1.2:1 Max
Deviation from  Quadrature 2° Max

Operating Characteristics
Impedance 50 Cnr'S Nc.mna!
Input Power 25 Wa‘ts Max Q  25 CC; 

Ceratec to 1 Watt ®  55 CC
Package Type

'See 3aces3-0 tc
Fia'cac-c (FF- 2) 

3 -3  fcr chvsicai dimensions )
Environm ental
Tnese units are designee to meet the 
of Tacie 1A cace 255 c: the Acans

environmental requirements 
■F.usse:l E:ectronics catalcc.

Pin C onfiguration A ;P 1,3 ;P4.C ,P £,D ;P 5. 
Al! ether cms are c rc jn c .

Ail S2eo."C3:-ors acciy w n  5C c r 'r  so-j'ce a~c oac ■•'T’ceca'ice 

"A ^e 'ag e  o' ccus ec oo'.cus ess j  c3

Typical

ISOLATION

-  tO L .

DEVIATION FROM QUADTRATURE
- s . 8 | 

: s.1
2  0;2 I- is:
§ J

Phasing Diagram

TRANSMISSION PHASE

. 0 {-PCR7S A-O. B-C ■ 

! 3 . 4S'--------1---

Ordering Information

Model No. Part No. Connectors
JH-1 ■>u P,n

Oe-ve-y 'S K err s:oc«

Unil Price 
(5-9 Units)

S7

_ 3.?5

S 3 .:$

COUPLING

C 2.75

7CC 800
FREQUENCY |M H !|

Adams fl ^Russell ANZAC...Make the Connection
A N Z A C  D IV IS IO N  80 C a m b rid g e  S treet, B u rlin g to n . M a s j. 01803-4107 (617) 273-2333 TW X 710 * 332 * 0258

Performance

V S W R
1.2

254
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TM 1
american
technical
ceramics

D IV I S IO N  O F  

P H A S E  IN D .,  IN C .

Performance Curv^L

ULTRA HIGH Q
is characteristic of the ATC 100 capacitors through microwave 
frequencies, even at high ambient temperatures, and under 
extremely high currents, perm itting reliable operation at high 
power levels. Output power increases of greater than 20% per 
stage are reported when ATC 100’s, with their neglig ib le l:R 
losses, are substituted for conventional capacitors. The reduction 
of losses also produces greater DC-to-RF conversion efficiency, 
improvements of 35% being reported. Improvements in Noise 
Figure are also attainable in receiver applications.

HIGH-POWER
operation through m icrowave frequencies. Extremely low Equiv
alent Series Resistance (ESR) and high d ie lectric strength permit 
15 KW pulse operation (900 watts average) at 500 MHz (3000 volts, 
17 amps RF) in a 50 ohm system. Other typical applications are 
500 watts (CW) at 1 GHz and 1 KW (avg.) at 50 ohms up to 3 GHz.

LOW NOISE FIGURE
in receiving systems is achieved by the very low equivalent series 
resistance and extremely high Insulation Resistance (I.R.) of the 
ATC 100's. In an RF pream plifier, their low ESR helped attain a 
N.F. of 1.4 dB with a 1.2 dB transistor N.F. at 500 MHz. The high 
Insulation Resistance (ultra-low leakage) of an ATC 100 used as a 
calibration capacitor at the input of a charge storage am plifier 
on an X-Ray Spectrom eter made possible a threshold sensitivity 
of 150 eV.

CAPACiTAMCC

« 11

l\- i. x  - 1 y1 1 ^ !
r i

%h-rn ... u i
! !__ i

. l •
i
<

fHtQKJt **CT (M H i)

HIGH SELF-RESO NANCE
is shown by test data taken on a Hewlett Packard 8542A Network 
Analyzer covering S-Parameters, VSWR, Reactance, and Insertion 
Loss over the frequency range of 100 to 3000 MHz. Request THE 
RF CAPACITOR HANDBOOK for actual S-Parameter computer 
print-outs.

VOLTS PCR MR. CAHACITAWCC FACOUiNCT IM H il

C o p y t f jh l 19 /U  Antc fK .'.tn  lo c fM iic a l O iv is io n  o l P h a s e  ln d u * t f i * s .  Inc

2



Specifications
ELECTRICAL CH AR AC TER IST IC S:
Q U A L IT Y  FACTOR: (CJcap). g re a te r  m a n  10.000 a l 1 M M l. 

C A P A C IT A N C E  V A L U E S  AMO T O L E R A N C E S :
C *  ■. 0 A :  U .M .'t tilw a t and UlaiaiKM Item 0 I Pf 18 100 pf.
C a t  l i :  l l iA tf iil ««lwal and laltfd lHai l i l tm  0 I pi l l  10OJ pf.

TEM P E R A TU R E  C O E F F IC IE N T  O F  C A P A C IT A N C E : + 9 0  = 2 0  
P P M /6C ( - 5 i"C  lo  1 2 5 “ C).

D IE L E C T R IC  TEST V O L T A G E : 2 S 0 %  o l W V D C  ra tin g  lo t  5 secs. 

R E T R A C E : L t u  th a n  i O  02%  o r 0  02  p F . w h ic h e v e r  u  g re a te r .  

A G IN G  EFFECTS: N o n a

P IE ZO E LE C TR IC  E F F E C T S : N o n *  (N o  c a p a c ita n c e  v a r ia t io n  
w t ih  v o lu g o  or p re s s u re )

C A P A C IT A N C E  D R IF T : 2  0 02%  o r  0  0 2  pF . w h ic h e v e r  is  g re a te r .

C A P A C IT A N C E  R A N G E , IN S U L A T IO N  R E S IS T A N C E . A N D  
O P E R A T IN G  V O LT A G E  (W VOC) U Y  C A S E  S IZE  
C a s a  A - o i  »> <• loo  »f ( so uvu c i. to- » i i « « i  Mm ®  js -c .  10* m<|. 

• m i  m,« q  i JS'C
C a s a  B . o i i . r u  iuo  pf noo wvoci, to* u t io n m  Mm ®  ?s*c. to* Mai- 

a»«l M.* I? u s * c
110 »r la JOO p i (JOO »VOC|; 10* W( |SK«II Mia 9  J1*C. 10* M«| 
•*m» M.a (j) I 2S*C
??0 pf U 4 /0  Pf  (JOO WYOCfc 10* M.a @ 2 iaC. 10* M«|-
•Ami M.a $  I 2 i*C
SIO ».f U 120 P# (100 WVOC). I O* M ijohm i M.» ?i«*C. 10* M (| 
ah»l M.a £  I 2S"C
110 »f la 1000 $,f ( iC WVOC). 10* Mia £  M*C. 10* M«|-
•»« l M.a 12S-C

L IF E  T E S T : 150% l a ia d  vo lia ga  (o r  2 0 0 0  h o u r i  a l 12S*C  aa p a r 
M IL -S T D -2 0 2 C . m e th o d  206A ( la s t  c o n d i t io n  F).
C H A N G E  IN C A P A C IT A N C E : A l  2 S °C ; x 0  0 2 %  o r 0  02  pF . 
w h i c h iv i r  U g reate r.
Q U A L IT Y  FACTOR: g re a te r  th a n  1 0 .0 0 0  a l fre q u e n c y  o f 1 M M i. 
IN S U L A T IO N  R E S IS T A N C E : S a a  ta b le  a b o v e ; n o  d e g ra d a t io n . 
S ta n d a rd  frequency m e a s u re m e n ts . 1 M H z , u n le s s  o th e rw is e  
n o ta d .

M E C H A N IC A L CH AR AC TER IST IC S:
M fcR M fcT IC IT Y : The  p o rc u ia m  d io ie c i r ic  is  n o n  p o ro u s  a n d  
im p e rv io u s  to  m oi*» iu re  a n d  c o m m o n ly  u s u d  c le a n in g  s o lv e n ts . 

T E R M IN A T IO N  S T Y L fcS : a v a ito b le  in  C a s e  A  as  c h ip s  a n d  p e l-  
le t * .  C a s e  0  u n its  as c h ip s ,  p e l lu ls ,  a n d  lo a d e d  d e v ic e s . 

T E R M IN A L  S T R E N G T H : M ic r o s lr ip .  A x ia l R ib b o n , a n d  R a d ia l 
R ib b o n  le a d e d  c a p a c ito r s  w ith s ta n d  a le a d  p u l l  o f S lb s . fo r  5 
s e c o n d s  in  th e  a x is  o f th e  le a d  p u r M IL -S T D -2 0 2 , m e th o d  211. 

O U T L IN E  D IM E N S IO N S : S e e  M e c h a n ic a l C o n f ig u ra t io n s  o n  
p a g e  7.
M A R K IN G : A l l  A T C  C a s a  A  a n d  C a s a  B c a p a c ito r s  m a y  ho 
la s e r  m a rk e d  w ith  m a n u fa c tu r e 's  id e n t i f ic a t io n ,  c a p a c ity  a n d  
to le r a n c e  c o d e .

EN VIR O N M EN TAL C H AR AC TER ISTIC S:
T E M P E R A T U R E  R A N G E : F ro m  - S S aC  10 + 1 2 5 ° C  (n o  d e r a t in g  
o l w o r k in g  v o l ia g a ) ;  a b o v e  12 5 ‘ C. d e ra te  l in e a r ly  lo  5 0 %  
D C W V  <a> 2 0 0 “ C.

A T C  100 p o r c e la in  c a p a c ito r s  a re  d e s ig n e d  a n d  m a n u 
fa c tu r e d  lo  m e e t o r  e ic e e d  lh a  re q u ire m e n ts  o l  M IL -C -  
1 1 2 7 2 C . a c c o r d in g  to  lh a  m e th o d s  o l  M IL -S T O -2 0 2  A T C  
100 s n n c s  c a p a c ito r s  a re  a v a i la b le  in  a l l  C Y ttO D  s ty lu s . 
S e e  Q P L  lis t  o l M IL -C -1  I2 7 2 C :F S C -5 9 1 0 .

B a ro m e tr ic  p ro s s u re  (m a lh o d  105, c o n d . B )
S h o c k  (m e th o d  213. c o n d . J )
V ib ra t io n  (m e th o d  20 4 . c o n d  0 )
T e m p e ra tu re  C y c l in g  (m e th o d  102. c o n d . C ) 
Im m e rs io n  ( m o lh o d  104. c o n d . 0 )
M o is lu ru  r e s is ta n c e  (m e th o d  100)
S o ld e ra b i l i ly  (m e th o d  20H)
T e rm in a l S l ie n g th  ( m e th o d  21 1)
S a u  S p ra y  ( m e th o d  101, c o n d . B)

Capacity
l/alues

ATC SW 100 BO ILIN G  SALT W ATER TEST:
T h e rm a l S h o c k  a n d  M a r rn a l ic i ly  T es t
P U R P O S E : T o  p ro v id e  a n o n - d e s t r u c t iv e  s im u la t io n  o f  lh a  th e r 
m a l s h o c k  a n d  d e g ia d a h o n  c a u s e d  b y  c o n ta m in a n t a b s o r p t io n  
e x p e r ie n c e d  d u r in g  n o rm a l c i r c u i t  m o u n t in g  a n d  c le a n in g . 
P R O C E D U R E : W ith  p la s t ic  Iw e e ro ra . d r o p  c a p a c ito r s  in to  a 
b o i l in g  s a i l  w a te r  s o lu t io n .  R e rn o va  a l lu f  tw o  h o u rs , w a s h  
th o r o u g h ly  ( d is t i l le d  w a te r ) ,  I t ie n  d ry  a l IS 0 “ C  lo r  10 m in u te s  
M E A S U R E : i n . .  c a p a c ity ,  a n d  Q  a h a ll b o  w ith in  p u b l is h e d  
s p e c if ic a t io n s .

M IL I T A R Y  S P E C IF IC A T IO N S :
A T C  is o n  lh a  Q P L  L is t lo r  M IL  C  5 5 6 8 1 /4  a n d  /S . DO ( * 9 0  1 2 0  
P P M /* C )  c h a ra c te ris t ic , a n d  lh a  Q P L  L is l lo . M IL  C -1 1272. R u le r  lo  
lh a  A T C  M ilita ry  P ro d u c ts  M a n u a l.

C A S E  A m in i-c u b e d ’* c a p a c ito rs  a ra  a v a i la b le  o n ly  a s  c h ip *  a n d  p a l le ts  fro m  0.1 pF  th ro u g h  
100 pF in lh a  v a lu e s  a n d  to le ra n c e s  l is te d  b a lo w ;  w o r k in g  v o lta g o s  SO V D C .

C a s e  8  M A K I-* '0 " U H E *v* c a p a c ito r s  a ra  a v a i la b le  In  a ll v a lu e s  a n d  lo le ra n c o e  a t lh a  w o r k in g  
v o ita i je s  sh o w n  in  th e  ta b le  b e lo w  T h e  C a s e  0  s u e  m a y  be o rd e re d  w i th  a r a t in g  o f 1000 
W V O C . 0 I pF to  4 /  pF . o r w ith  a ra t in g  o l  100 W V O C . GUI) (.F to  1000 pF . T o  o r d u f .  s p e e d y  
n e w  W V D C  in  th e  o rd e r in g  co d e .

ans
e a t
aai
0RI
eaa
taa

«»•
IKS
>aa
l a i
la i

SM
saa
) • )
saa

'“L.,
TO LER AN CE
CODE:
B =  * 0 .1  pF 
C =* ± 0  25 pF 
D -  ± 0  5 pF 
F =  ± 1 %
G “  ± 2 %
J =■ ± 5 %
K -  ± 1 0 %M = ±20%

• M A X I - 'Q - U O E *  
a n d  m in i-c u b e 'fo  
a ru  r e g is ie ru d  
t ra d e m a rk s  o l A T C .

Stability
r-TA j y

i i

■ vr;; . V
.';>i i

U L T R A -S T A B L E
pe rfo rm a n ce  is assured by the
s e l l-e n c a p s u la t in g  p o rc e la in
c o n s tru c tio n . ATC 100's p ro 
v ide  abso lu te  re trace, no m ea
s u ra b le  d r i l l ,  and c o m p le te  
s ta b il i t y  u n d e r  e x tre m e s  o l 
vo ltage , Ireq uency. lim e  and 
tem p era tu re . They are id ea l lo r 
h ig h -p o w e r, h ig h -cu rre n t, tu n 
in g .  o r im p e d a n c e -m a tc h in g  
a p p lica tio n s .

Structure
. y r - w r t f n . . ,» 5 ^ i n

- Lasar ■ • -■

S E L F -E N C A P S U L A T IN G  
P O R C E L A IN  C O N S T R U C T IO N
Rare m eta l In te rna l c le c tro d e s  are m o lec - 
u la rly  bonded  and sea led In a m o n o lith  
of non -po rous  p o rce la in . The ATC 100 i3 
a he rm e tic , m ic ro m in ia tu re , se lf-e n ca p 
s u la te d , h ig h  v o lta g e ,  p o rc e la in  c h ip  
ca p a c ito r m atch ed  to  Ihe the rm a l c o e ff i
c ie n t o f expa ns ion  o f com m o n ly  used

m ark ing
ava ilab le

Low loss 
p o rce la in

!• substra te  m a te ria ls ...  . I  n “ r« m e,a l e lec trode s
| ‘ t« r  “ * ' - v  •• H igh temp; te rm in a tio n s '.V . "  . 'v .  i.

R U G G E D  T E R M IN A T IO N S  
The ATC b o r r ic r /C o p ^  te rm in a tio n  is now  s tandard  
on  all p e l le ts  (P re -iin n e d  c a p a c ito rs ) . The te rm in a 
tions rem a in  in ta c t under the m ost severe therm al 
shock , and are not d isso lved  away e\ en by the most 
c a re le s s  s o ld e r in g .  T h e y  e a s ily  w ith s ta n d  a 5 
m inu te  subm ers ion  In 3 /5 "F  so ld o r pot w ith ou t 
le ach in g , w h ile  re ta in in g  co m p le te  so ld e ra b ilily . 
M ig ra l io n  is  v ir tu a l ly  e l im in a te d  a n d  a b o n d  
s tren g th  g rea te r lhan 30 lb s . is typ ica l lo r  ” B "  Case 
ca p a c ito rs  (110 m ils  square) w ith  na il head leads.

H E R M E T IC
The severe the rm a l shock  lo  w h ich  c a p a c ito rs  are 
su b ie c tcd  by d ire c t so ld e rin g  d u rin g  c irc u it  assem 
b ly can destroy  Ihe in te g rity  o l co n ve n tio n a l ca p a c 
ito rs . p e rm ittin g  flux and so lvents  to  pene tra te  the 
d ie le c tr ic . ATC p o rce la in  ca p a c ito rs  are herm etic  
and are not deg raded  by Ihe assem bly process.
A s im p le  and easy h e rm e lic ily  test lo  s im u la te  Ihe 
the rm a l shock of so ld e rin g  and subsequen t a bso rp 
tion  o l con ta m in a n ts  is lo  d ro p  the c a p a c ito r In to 
bod ing salt w ater. Rem ove, wash and ve rify  her-

m e tlc ily  by re le s tin g  I.R., ca p a c ity , and O. (For 
de ta ils , sea ATC SW  100 B o ilin g  S a il W a le r Test 
on page 4 )

R E L IA B IL IT Y
R e lia b ility  a lte r c irc u it  assem bly  is ou ls ta n d ln g  due 
to  Ihe rugged and h e rm e tic  s tru c tu re  p rov ided  by 
the se ll-e n ca p su la te d  p o rce la in  co ns truc tion . A T C s  
design  o l Ihe c h ip  ca p a c ito r  in te rn a l s tructu re  and 
d ie le c tr ic  has resu lted  in ihe  m os l re liab le  po rce 
la in  ca p a c ito rs  a va ilab le  p roven  by ex iens ive  te s t
ing program s of a p p ro x im a te ly  2 m illio n  com ponen t 
hours per m onth .

ATC has com p le te  G overnm ent approved H i-Rel 
testing  fa c ilit ie s  as w e ll as RF p roduc tio n  testing  
ca p a b ility  th ro u g h  2 5 GHz

L A S E R  M A R K IN G
Is ava ilab le  on ATC ca p a c ito rs  lo r qu ick snd com 
p le te  id e n tif ic a tio n  o l ca p a c ito r source, value and 
to le rance . This h ig h ly  le g ib le  and perm anent m ark
ing resu lis  in no deg rad a tion  o l perform ance or 
re lia b ility  and is im pe rv io us  lo all c lean ing solvents.

b a r r k r / C o p ' 5 is  a re g is te re d  tra d e m a rk  o l A m e r ica n  T e ch n ica l C eranw cs



Thin Film C a sca d a b le
GPD-1002M062 A m p lifie r M odu le  AVANTEIC

5-1000 MHz

FEATURES 

• Medium Output Level: +6 dBm (Typ)
• Low Cosl
• Small Size

ELECTRICAL SPECIFICATIONS (Measured In ■ 50-ohm system ®  4 15 VOC nominal)

S ym bol Ch iracterlc tlc
Typical Guaranteed S pec ifica tion *

Tc -  25 ’ C Tc > O '-SO'C Tc -  -5 5 * -  ♦ 85 *C
U nit

BW Frequency Range 5-1000 5-1000 5-1000 MHz
GP Small S ignal Gam 13 0 12 0 Min. 110  Min. dB
— Gain Flatness ± 1 0 — — dB
NF Noise Figure 7 0 — — dB
— R evert* Isolation 180 dB

P 1 dfl Power Output @ ♦ 1 d B  Compression ♦ 6 0 — — dBm
— Input VSWR — — 2.0:1 Max. —
— Output VSWR — — 2.0:1 Max. —
'P . Two Tone 3rd Order Intercept Point ♦ 16 0 — — dBm
IP. Two Tone 2nd Order Intercept Point ♦ 19 0 — — dBm
*0 0C Current 27 — mA

TYPICAL PERFORMANCE OVER TEMPERATURE (*> ♦ 15 VDC unless otherwise notod)

♦ 75 *C
♦ »S*C 
-5 S *C

400 too 100 1000 
F##9u«Acy, MH«

N o li«  F lgura

i l l
]*i

Power O utput

-- - — J ~
\

MAXIMUM RATINGS________________________________

3 C  V o t l g g * .............................................................................................+  1 7  V o lts

-o n lm u o u i RF Input P o w e r ...................................................... ♦ 13 dOm
Operating Casa T e m p era tu re .......................... -55*C  lo * 125*0
Storage Tem perature...........................................-62*C to * 150*C

H”  Series Burn-In Tem peratu re ...................................... 4 125“ C

W E IG H T: (lypical) —  1.5 grams

THERM AL CHAR AC TER ISTICS ’

0JC .................................................................................................160‘ C/W
Active  Transistor Power D is s ip a tio n ................................ 01 G m W
Ju n c tio n  Tem perature Above Cato T e m p e ra tu re .............. I J “ C
M T D F ...................................1.633.220 (I00?)/I.fla2 .476  ( 1062) ltr>.
*For luiihdr information, »e« High Holubiltly seciion.

Inpu t VSWR O utpu t VSWR

to o  to o  1000

y. U H i

Th ird -O rder In te rcept Point Second-O rder Inte rcept Point

—  -X
. ^

V * "
\

\

0 200 400 S00 ftOC 

Frtquancy. U H i

1000 0 200 400 ftOO 
F f iq u in ty ,  U H i

too tooa

A U T O M A T IC  N E T W O R K  A N A L Y Z E R  M E A S U R E M E N T S (Typical production urut at f2 5 * C  ambient)

NUMERICAL READINGS BIAS - 15 00 VOLTS

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL
MHz IN dB DEG DEV NSEC OUT dB

too 0 1 21 14 23 174 M - i« 00 1 7ft 24 09
2000 1 21 14 Oft 1t7 94 - S2 ift 1 27 23 33
3ou 0 1 21 13 97 tftl 7 - 83 .ic 1 29 23 49
400 0 i i r 13 13 156 Oft - 27 14 1 30 23 05
500 0 i is 13 ft7 ISO ftO S3 .14 1 31 22 ftl
too 0 1 23 13 SI I4S 27 1 Oft Ift 1 30 22 14
700 0 1 V) 1344 139 93 1 92 17 1 n 21 ft4
K4 0 1 39 13 43 133 32 1 29 .1ft 1 «*ft 21 23
9000 1 44 1341 12S 77 - 1ft 26 1 20 20 791000 0 1 4ft 13 S3 IIS 90 •3 99 33 1 1ft 19 94

11000 1 7ft 13 St 100 99 48 1 2S 19 43
1200 0 2 74 12ft/ ftO ftft 59 1 4 J 19 fcft
1300 0 soft 1021 ftO 92 1 57 21 «l

S-PARAMETERS, MAGNITUDES AND ANGLES BIAS - 15.00 VOLTS
FREQ 11 1 12 22
MHz RATIO ANGLE dB ANGLE dB ANGLE RATIO ANGLE
too 00 .130 177 2 14 212 174 f -23 ftft) 10 t .114 1 0200 00 IIS 174 S 14 090 16ft 1 -23 ft30 14 4 lift •  i300 00 004 177 ft 13 974 tftl ft -23 220 23 4 127 t  4400 00 oai • Iftft 4 13 ft3l IS# 2 -21 77ft 31 2 130 to
300 00 Oil - ISO ft 13*31 ISO ft -22 fttft 3ft 0 134 ft %eoo oo .102 -139 1 13 S3S . I4S 2 -22 092 41 ft 132 3 1700 00 .131 •13ft ft 13 423 139ft -21 ftOS 45 S .127 -1 0
•00 00 . 1ft2 -ISO ft 13 412 133 3 -21 127 4ft 1 IIS -ft 2eoo oo .17ft -171 3 1341ft 12ft 0 -20 ftft2 4ft 3 097 - I  41000 00 .!»7 ISl 2 13 4M IlftO -19 9ft3 47 ft Oft 4 10 01100 00 .272 95 7 13 SIO 101 1 - I t  447 42 2 .112 29 1

1200 00 .4*2 40 7 12 ftftS • 1 0 -20 06ft 34 7 I7S I t  4
rjoooo ftift -4  2 10 191 00 9 -21 *23 2ft • 225 -4  7
1400 00 . 79 3 -37 1 ft 343 fti 1 -24 091 2ft 3 213 -2ft 4
1500 00 •37 -SB 2 2 5/0 SO 1 -25 3S3 3ft 2 174 -4ft J



Thin Film C a sca d a b le
GPD-1003M063 A m plifie r ^ Q ^ A V A N T E I C

5-1000 MHz

FEATURES 

• + 14.0 dBm Output Power
• Low Cost

TO-12 Case(P <03)

-LECTRICAL SPECIFICATIONS (Measured In • 50 ohm system Q  ♦ 15 VDC nominal)

Symbol Characteristic
Typical 

Tc -  25*C
Guaranteed S pecifica tions

Unit
Tc -  0*-50*C Tc -  -5 5 *- ♦ 85*C

BW Frequency Range 5 1000 5 1000 5-1000 M H i
GP Small S ignal Gam 10 5 10 0 Win. 9 0 Min. dB
— Gain Flatnass t  t o — — dB
NF Noise F igure 7 0 — — dB
— Reverse Isolation 18 0 dB

P 1 a* Power O utput «  « 1 dB Compression + 14 0 — — dBm
— Input VSWR 1 50 1 — 2 0:1 Max. —
— Oulpul v s w n 1 30 1 — 2 0  1 Max. —
IP. Two Ton# 3rd Order Intercept Point ♦ 25 0 — — dOm
IP. Two Ton* 2nd Order Intercept Point ♦ 37 0 — — dBm
•o DC Current

55 — mA

'YPICAL PERFORMANCE OVER TEMPERATURE <0 ♦ 15 VOC unless otherwise noted)

EY: ♦ 25 *C
♦ a s * c -------------

Nolae Figure Power Output

j
200 400 100 000 IOOO 

Fi*^u«Ky. MHi

200 400 100 000 1000 

fi«qu«A*y. MHf

300 400 too 100 1000 

F iis u iA c y , MM*

1AXIMUM RATINGS________________________________

C Voltage ...........................................................................+ 17 Volts
ontlnuoui RF Input P o w e r.............................................+ 13 dBm
periling Ceee T a m p tra lu ra .......................... -55 *C  lo ♦ I25*C
tonge Tem perature..........................................-6 2 *C  lo ♦ 1b0*C
H" Serlei Burn-In T tm p cre tu re ...................................... ♦ t25*C

THERMAL CHARACTERISTICS*

ijc ...................................tos'crw
Active T ra n ils to r Power D ls a lp a llo n .............................. .225 mW
Junction  Temperature Above Case Temperature ......... 23 7*C
M TD F.......................................869.341 (1003)/2.101.101 (1063) Mrs.
'F o r fu rthe r In form ation. i« «  H igh R u iu b .iiiy  ta c tio n

/EIGHT: (typical) — 1.5 onms

GPD-1003M063

O utput VSWR

Fr«qu«fKy. MHi

Input VSWR

200 400 100 100 1000 

Frtquirtcy, MHi

Third-O rder Intercept Point Second-O rder In te rcept Point

Fr«qu«ncy, MHi

AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit ambient)

NUMERICAL READINGS MAS - 15 00 VOLTS

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL
M Hi IN dB OEG DEV MSEC OUT dB

1000 1 13 n  32 111 40 -  60 00 1 46 22 29
200 0 1 17 n  i« 141 34 -1 21 54 1 43 22 12
300 0 1 23 I I  14 122 54 -  I I 51 1 39 21 09
400 0 1 27 10 61 104 21 36 51 1 34 21 62
too 0 I 31 10 64 •6 OS I 51 53 1 29 21 29
600 0 1 36 iO 72 16 i t 1 47 52 1 ?* 21 00
700 0 1 41 10 74 47 &9 1 61 67 1 20 21 02
•00 0 1 S3 1067 26 70 31 56 1 22 19 34

*00 0 1 SO 10 76 161 -  23 59 1 24 I I  94
1000 0 1 64 10 00 •16 41 -3  94 00 1 26 10 41

I  IN€ Aftl/AT *OM RANGE 100 0 10  1000 0

S PARAMETERS, MAGNITUDES AND ANGLES BIAS - 15 00 VOLTS

FREQ 11 21 12 22
MHi RATIO ANGLE da ANGLE d B ANGLE RATIO ANGLE

100 00 063 -123 2 I I  0(6 171 I -21 461 11 6 149 - l  l
200 00 066 .116 4 I I  120 1170 -22 503 51 125 • I I  4
300 00 002 • 127 6 I I  24| 1605 -20 665 26 2 .146 • 22 0
400 00 .104 • 130 J 10 624 154 1 - f l  173 25 7 139 -34 1
600 00 .111 -1 )2 6 10 657 141 1 -21 142 33 1 .141 -49 3
600 00 131 -144 1 to  755 I4 t 1 • I t  214 33 I 134 -14 1
700 00 .144 -167 4 10 766 135 I •20 660 39 1 147 -77 9
600 00 163 -119 4 10 771 127 I -20 591 43 3 .164 -13 1
600 00 166 166 2 10 973 120 2 -19 731 40 1 .157 -10® 0

1000 00 207 136 3 I I  2 t l 109 3 - I I  617 36 1 .160 -121 3
I t 00 00 M 3 06 6 I I  451 95 4 -20 163 40 2 165 -15 20
1200 00 466 32 3 10 592 76 2 -19 33® 31 5 144 -175 1
1300 00 646 • 15 4 I  449 55 5 -19 965 24 1 132 166 3
1400 00 763 •6 00 5 442 43 9 -21 462 20 6 133 154 4
ILOO 00 120 -7 5 4 2 152 39 0 -22 013 25 1 133 134 4
1600 00 6*2 -64 2 174 37 I -22 710 306 145 117 1
1700 00 1)7 -109 1 -1  115 36? -24 469 22 I 163 102 4

47



The Non-Woven Glass Microfiber-Reinforced FTFE Structure
i

MICROWAVE MATERIALS DMS&N 
BOX 700 CHANDLER, ARIZONA 85224 

PHONE (602  ) 961-1382 
TWXS10-950-1951

G -  'c

/  o~ e./eifaUtAo:',#*'

Availability
Thickness:
Standard and clcse tolerance laminates available in thicknesses 
ranging from .005 * to .375'

Typical Thickness Tolerances. RT/duroid 5CCG series
Nominal Clcse Extra Close

.010' ± .C007' ± .0005'

.031' ± .001 ' ± .0007'

.062' ± .002' ±.0015'

.125' ±.0035' ±.003'

C ladding:
1/2-, 1- and 2-ounce rolled and electrodeposited copper is stan
dard. 1/8- and 1/4-cunce ED copper is available. 1/32', 1/16* and 
1/3' aluminum standard; ether foils and thicknesses cn request.

Sheet Sizes:
Standard for RT/duroid 5C00 series 1 6 'x l0 ', 16'x20', 16'x30' 
and 16'x40'.
Standard for RT/duroid 6C00 series lO 'x lO ', 10'x20', and20'x20*.

M ateria l D ielectric Constant Dissipation Factor

RT/duroid 5830 2.20 ±.02 .CCC9 typical
RT/duroid 5220 2.20 ±.02 .0011 typical
RT/duroid 5870 2.33 ± .02 .0012 typical
RT/duroid 5233 2.33 ±.02 .0014 typical
RT/duroid 5876 2.45 ±.04 .0015 typical
RT/duroid 6C06 6.0 ±.25 .0020 typical
RT/duroid 6010.2 10.2 ±.25 .0020 typical
RT/duroid 6010.5 10.5 ±.25 .0020 typical

I

Woven Glass -i~_ 
Laminate

Photomicrograph (55X) 
of typical woven glass 
laminate. Note "window" 
effect in fiber structure.

R T /duroid
Rogers material at same 
magnification. Note even 
dispersion of glass mi- 
crchbers, uniform struc
ture.

• s>

I

Design Characteristics
Less than ± 1% 10® through 1013 Hz.Uniform

dielectric
constant

Low
dissipation

factor

Dimensioned
stability

Close
t h i r V - n o R g

control

Excellent 
bond strength

En v~Lrcnm anted
stcbility

RT/duroids have very low dissipation fac
tor at frequencies from 1 MHz up through 
X-band and beyond. RT/duroid 5-880 is 
superior to all other stnpline materials.

Withstand temperatures up to 550 °F. Lay 
flat, do not warp.

Tolerance of ± 3% 
thickness.

on overall lamir.aU

Average peel strength over 15 lbs.Ar
al lews fine-line striplir.e to be made w.r_h 
ease. Excellent adhesion is maintained 
even after soldering, plating and expo
sure to elevated temperatures.

I

l

I

I

I

I
Extremely low water aJbscrptioa, coupled 
with 500°F plus temperature resistance,^ 
allows its application in the mcst demand-■  
ing military or commercial systems. ■
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DEVICES

Ultra-Low Noise 
Precision Op Amp

AD OP-27
FEA T U R E S
U ltra-Low  Noise: 80nV p-p (0.1Hz to 10Hz), 

3nV /V H z at 1kHz 
Ultra-Low  Offset Voltage Drift: 0.2fxV/°C 
High Offset Stability Over Tim e: 0.2jxV/month 
High Sle w  Rate: 2.8V/fis 
High Gain Bandwidth Product: 8MHz 
Low  Offset Voltage: IO jjlV
High CM RR: 126dB over ± 1 1 V  Input Voltage Range  
Fits OP-Q7, OP-05, OP-O6, 5534, 725, 714 and 

741 Sockets

AD OP-27 FUNCTIONAL BLOCK DIAGRAM

O M M T M U lt

O fp trr  n uu

INVfATMG MPUT

NON MVCNTMG m m

omsct Nmt [7
MVtHTHW} MfVT •

0*/fW/T |---
f tO M -w v c n n ftc  *» n /T  [ j i _

TO-99 

TOP VIEW

8-PIN MINI DIP 

TOP VIEW

PRODUCT DESCRIPTION

The AD OP-27 offers the combined features of high precision, 

ultra-low noise and high speed in a monolithic bipolar operational 

amplifier. State-of-the-art performance for high accuracy ampli

fication of very low level signals, where inherent device noise 

can be the limiting factor, is attainable with the AD OP-27. As 

a device directly compatible with other low noise op amps, the 

AD OP-27 features industry standard dc performance; input 

offset voltages of IOjjlV and input offset voltage temperature 

coefficients of 0.2p.V/°C. The super low input voltage noise 

performance of the AD OP-27 is characterized by an en p-p of 

80nV (0.1 Hz to 10Hz), an en of 3.0nV/VHz (at 1kHz) and a 1/f 

noise corner frequency of 2.7Hz. AC specifications including a 

2.8V/^s slew rate and an 8MHz gain bandwidth product are 

possible without sacrificing dc accuracy. Long term stability is 

assured by an input offset voltage drift specification of 0.2plV/ 

month.

Source resistance related errors with the AD OP-27 arc minimized 

by a low input bias current at ambient of ± lOnA and an input 

offset current of 7nA. An input bias current cancellation circuit 

limits bias and offset currents over the extented temperature 

range to ±20nA and 15nA, respectively. Other factors inducing 

input referred errors such as power supply variations and common

mode voltages are attenuated by a PSRR and CMRR of at least 

120dB.'

The AD OP-27 is available in six performance grades. The AD 

OP-27E, AD OP-27F and AD OP-27G are specified for operation 

over the — 25°C to +85°C temperature range, while the AD 

OP-27A, AD OP-27B and AD OP-27C are specified for -55°C 

to + 125°C operation. All devices are available in TO-99 her

metically sealed metal cans, while the E, F and G grades are 
also packaged in plastic mini-DIPs.

PRODUCT HIGHLIGHTS

1. Precision amplification of very low level, low frequency voltage 

inputs is enhanced by ultra-low input voltage noise.

2. The AD OP-27 maintains high dc accuracy over an extended 

temperature range due to ultra-low offset voltage, offset 

voltage drift and input bias current.

3. Internal frequency cc-npensation, factory adjusted offset 

voltage and full device protection eliminate the need for 

additional components. Circuit size and complexity are reduced 

while reliability is increased.

4. Long-term stability and accuracy is assured with low offset 

voltage drift over time.

5. Input referred errors are greatly reduced by superior common 

mode and power supply rejection characteristics.

6. Monolithic construction along with advanced circuit design 

and processing techniques result in low cost.



SP ECIF ICATIONS  (!,= +251, V,= ± 15V, unless otherwise specified)
M ODEL

PARAMETER SYM BO L

OrEN LOOPCAIN

OUTPUT CHARACTERISTICS 

Voltage Swing Y0

Optn-l.oop Output R c t i i t in c c R o

AD OP-27G

M IN t y p  m a x

700 1,500
_ 1,500
200 500
450 1,000

±11.5 £ 13 5
±10.0 £ 11.5
£ 11.0 ±13 3

70

FREQUENCY RESPONSE 

Gain Bandwidth Product GBW

Slew Rale SR

INPUT OFFSET VOLTAGE 

Initial

Average Drift 

Long Term Stability 

Adiuitmenl Range

TCVo*
Vos/Time

INPUT DIASCURRENT 

Initial

INPUT OFFSETCURRENT 

Initial

INPUT NOISE 

Voltage

Voltage Dcniity

Current Dcniity

INPUT VOLTAGE RANGE 

Common MoJe

Common-Mode Rejection _ 

Ratio

CMVR

INPUT RESISTANCE 

Differential. 

Common Mode

Rim
R i n c m

POWER SUPPLY

RateJ Petformance 

O pruting 

Current, Quieictnt 

Rejection

Power Contumption

•o
PSR

OPERATING TEMPERATURE RANGE 

Tm IN .TmaX

I  0

2 . 1

30

55

0.'.
0 4 

♦ 1.0

100 
220 
L i 

2 0

2 15 

* 25

* 8 0
± 150

12

20

75

135

0 09 0 25

3.8 8 0

3 3 5 6

3 2 4.5

1.7 -

1.0 -

0.4 0 6

± 11.0
i  io.s

*  12.J 
± 11 1

120111

* 15

± (4 - ll )
J .)  562 JO
2 32

100 170

+ 15

AD OP-27F

M IN TYP MAX

000 I,*00
800 1,500

250 700

700 1,300

± 12.0 ±13.1 ±100 ±115 
i l l . 4 £ 13.5 

70

10 2 1
20 

40 

0 3 

0.3 ♦4 0

(0

140

13

1.5

i 12 
£ II

±55

£ 95

0 08 O i l

3 5 5 5

3.1 4 5

3 0 3.8

1.7 4.0

1.0 2 3

0 4 0 6

104

102

X 12.3 
£ II I

123121
1.2 5

2.5

£ 15

£ (4—It)
3.0 4.61 102 16 
90 140

-25 + 15

AD OP-27E

M IN TYP MAX

1,000 1,800

800 1,500

250 . 700

750 1,500

±12 0 ±13.1

± 10 0 ±11.5

±11.7 £13.6

70

5 0 t o

1.7 2.1

10 25

20 50

0 2 0 6

0.2 

£4  0

1.0

£ 10 ±40

£ 14 ± 60

7 35

10 50

'
0 ot 0 It

3 5 5.5

3.1 4 5

3 0 3 1

1.7 4.0

1.0 2.3

0.4 0 6

±110 
x  10.5

±12 3 ±11.1
126

124

l.J

115

±(4-11)
3.0 46 

1 10 

2 IS

90 140

G f  O f f * ,  V o .,.,. ............ . 1.  „ , f o „ „ d  », .« •  0 5 0f
power. A  E |»»Jc i »r« |u ir» n l« fd  (u lly w » /m cJ  up. ■ * . : ,» .«  •  I k f l  io  lO kO .

'T h .  T C V „ ,  performance I. - . . h i .  ih. .p «  . f i d * . .  “ nnul^ " ^ '  j  v  „  J , e( lh« fir.1 M d .y .,
• U i . ,  T«,m  Input 0 ( f« l  V o l t . , .  Stability i . f c n  ">« • *« '•*«  “ ,,vJ " n t V° ‘
Specification. tub|»l to (hang. without notice.

A OO P27C

TYP

ADOP-27D

TYP M AX

A DOP27A CONDIT IONS

M IN  TYP MAX

1.500

1.500 

500 

800

1,000 1,800
800 1,500

250 700

500 1,000

1,000 1,800

800 1,500

250 700

600 1,200

R|.^2kO, Vqut ± 10V 
RL> ik n ,v ol/T -  ± io v  
Rl « 600fl, VOLrr -  £ IV ,V , -  1 4V 
R L *2 k fl, Votrr -  £ 10V, T, -  min to ma>

*  11.5 ±135 

±10.0 ±11.5 

x 10.5 ±130 

70

±12.0 ±131 

±100 ±11.5 ±11.0 ±11.2 
70

±12.0 ±13.1 

±100 ±11.5 

*11.5 ± 13.5 

70

RL»2 kn

RL>600ll

R L>2kn,T , - min to d u x  

loirr " 0A, Vol/T»  0V

8 0 2 1 10

2.1
1.0

2.t R,.»2kn

30

70

0.4

0.4

±4.0

100 
300 

l.g 

2 0

20 

50 

0.3 

0 3 

♦4 0

60

200
1.)

1.5

10 
30 0 2 
0.2 
±4 0

25

60

0.6
LO

(Note 1)

T, ■ min to max

T, - min lo max (Note 2)

(Note 3)

R , - I0 k n '

± 15 

± 35

±80

±150
± 12

±21
*  55 

± 95
± 10
±20

±40

±60 T, "m in  to max

75

135
T, ■ min to max

0 09 0.25
3 1 1.0

3 3 5 6 .
3 2 4 5

. 1.7 _
’• •- 1.0 _

0 4 0.6

±11.0 ±12 3
*  10.2 ±11.5

100 120
94 116

0.01 0 I I

3 5 5 5
3 1 4 5
3 0 3 1
1.7 4.0
10 2 3
0,4 0 6

0 08 0 I I 0.1 Ha to 101 Ic
3.5 5.5 f .-  IOH i

I I 4 5 f.-30Hz
3 0 3 1 f .-  IOOOIIx
1.7 4 0 f.-  I0H<
1.0 2.3 f.- 30H i
0.4 0.6 f .-  IOOOIIi

±11.0 
± 10.3

± 12.3 ± 11.5
123

119

±11.0 
± 10.3

± 12.3 

± 11.5

126

122

5

2 5

£ 15

±(4-11) ‘ 

3.3 5.6 

2 20 

4 51

100 170

+ 125 55 + 125

T ,»m intom ax  

V c m -  ± M V
^ cm “  ± I0V .T . ■ min tomax

± 15 ± 15
±(4-18) ±(♦-11)
3 0 4.6 3.0 4.6 V
1 10 1 10 V
2 20 2 16 V
90 140 90 140 V,

1 ± 4.5 V to £ IIV ,T , — min to max 
r-OV

-55 ♦ 125

specification, iliown In boldface a it I . . l . J  on all production un it, al final 
. I .c li ic . l leal. R .iu lu  from ih o x  le u . » .  u.cJ io o lc u l iK  o u i,o in , quality 
level.. A ll Inin end m i> ipccificaliun. a x  iu . ia n l t . i l ,  although only thou  
.how * In b o ljfa c . . ic  Ic .lrd  on .11 production u n ill.

V

V

mA

pV/V
pV/V
inW



ANALOG  
DEVICES

Ultra-Low Offset 
Voltage Op Amp

AD 0P-Q7
FEATURES
Ten Times More Gain Than Other 0P-07 Devices 

(3.0M min)
U ltra-Low  Offset Voltage: 10/jV
Ultra-Low  Offset Voltage D rif t: 0.2/iV /°C
Ultra-Stable vs. T im e: 0.2ftV/month
U ltra-Low  Noise: 0.35pV p-p
No External Component! Required
M ono lith ic  Construction
High Common Mode Input Range: ±14.OV
Wide Power Supply Voltage Range: ±3V to ±10V
Fit» 7 2 5 , 108A /308A  Sockets

A D  0P-07 F U N C T IO N A L  B LO C K  D IA G R A M

H-PA C K AG E N -P A C K A C E

PR O D U C T DESCRIPTION
Tlic A D  OP-07 is an im proved version o f  the in dustry-s tandard  
OP-07 precision operational a m p lifie r. A  guaranteed m in im um  
open-loop voltage gain o f  3 ,000,000 (A D  O P-07A) represents 
an o rder o f  magnitude im provem ent over older designs; this 
affords increased accuracy in high closed loop gain app lica
tions. In p u t  offset voltages as lo w  a j lO pV , bias cu rren ts  o f
0.7nA, in te rna l compensation and device p ro te c tio n  e lim inate 
the need fo r  external com ponents and adjustments. A n  in pu t 
offset vo ltage  tempcrarure coe ffic ie n t o f  0.2 /jV /  C and long
term s ta b il ity  o f O .ZpV /m onth e lim in a te  reca lib ra tion  or loss 
o f in it ia l accuracy.

A true d iffe ren tia l operational a m p lifie r , the A D  OP-07 has a 
high com m o n  mode in p u t  voltage range (± 14V) high com m on 
mode re je c tio n  ratio ( u p  to 126dD) and high d iffe re n tia l in pu t 
impedance (5 0 M fi); these features com b ine  to  assure high ac
curacy in  noninverting con figu ra tions . Such app lica tions in 
clude in strum enta tion  am plifiers, w here the increased open- 
loop gain maintains h ig h  linearity  a t high c losed-loop gains.

The A D  OP-07 it  available in five perfo rm ance  grades. The AD 
OP-07E, A D  OP-07C and  AD O P-07D  are specified fo r  opera
tion over the  0 to + 70* C  temperature range, wh ile  the A D  
OP-07A and AD 0P-07 are specified f o r -5  5°C to  +1 25 C 
opera tion . The devices are packaged in  e ithe r TO -99 h e rm e ti
cally-sealed metal cans o r  plastic 8 p in  m in i DIPS.

PR O D U C T H IG H L IG H T S
1. Increased open-loop voltage gain (3 .0  m illio n , m in )  results 

in be tte r accuracy and lin e a rity  in high closed-loop gain 
applica tions.

2. U ltra -lo w  o ffse t voltage and o ffse t voltage d r if t ,  com bined 
w ith  lo w  in p u t bias currents, a llow  the A D  OP-07 to  m ain- • 
ta in high accuracy over the entire  operating tem pera ture  
range. •

'3 . In terna l frequency com pensation, u ltra - lo w  in p u t o ffse t 
voltage and fu ll device p ro te c tio n  e lim inate  the need fo r 
add itiona l com ponents. Th is  reduces c irc u it size and com 
p le x ity  and increases re lia b il ity .

4. High in p u t impedances, large com m on m ode in p u t voltage 
range and high com m on m ode re jec tion  ra tio  m ake the 
A D  OP-07 ideal fo r non inve rting  and d iffe re n tia l ins trum en
ta tio n  app lica tions.

J. M o n o lith ic  construc tion  along w ith  advanced c irc u it  design 
and processing techniques result in lo w  cost.

« 6. The in p u t o ffse t voltage is trim m ed  at the w a fe r stage. U n
m ounted chips are available fo r  h y b r id  c irc u it app lica tions.

OPFRATIONAL AM P! IF IFRS V O t. I 4-1?n

Typical Performance Curves

\

N

\
"V .

-

N

I Ok \OOk II I
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Closed Loop Response for Various Gain Configurations

- A

'

•  ANO* to IX  -  hMi

Input Wideband Noise vs. Bandwidth (0.1kHz to Frequency 
Indicated)

I .. >

5 *
0
M H5
5 w 
<

1 .

Maximum Undistorted Output vs. Frequency

Offset Voltage vs. Time

CMRR vs. Frequency P SR R  vs. Frequency

Power Consumption vs. Power Supply Output Volta,je vs. Load Resistance



SPECIFICATIONS (Ta * +25*C, Vs * i 15V, unleji oiharwite jpicilied)

PARAMETER
OPEN LOOP C A IN A  VO

OUTPUT CHARACTERISTICS 
Mavimuin O utpu t Swing

Open Loop O u tpu t Refinance

FREQUENCY RESPONSE 
Cloud Loop BanJwidth  
Slew Kuc

BW
SR

INPUT OFFSET VOLTACE  
In itia l

Adjustment Range 
Aveng* D rift 

No Ekiernal T iim  
With External T rim

Long Term S tab ility

TC V os
t c v o s n

VOS /Time
INPUT OFFSET CURRENT

Initial

Avenge Deifc

*OS ■ 

T C Ic

INPUT BIAS CURRENT  
Initia l

Average Dri/t

i .

T C I.

INPUT RESISTANCE 
Differential 
Common Mode

R| h
R |N  C M

INPUT NOISE 
Voltage
Voltage Dendty

Current
Cunent Denaity

«. TV

INPUT VOLTACE RANGE
Common Mode CM VR

Common Mode Rejection dado CMR R

PO W ER SUPPLY 
Current. Quietcenc 
Pow er C o n iu m p n o o

Rejection Ratio

*0
fo

2.000

i.aoo
joo .

5.000 
4. JOO
1.000

111.) 11)0 
112 0 t i l l  
110 5 112 0 
112 0 112 6 

60

)0 75 60 150 r "
60

4 J no 15 2 JO •  5
14 14 • 14

0 ) 1.5
(Note 2)

0 5 I I 0.7
0 ) 1.5 0.4 16 0 7

0 ) 1 5 0 «
(Note 1) 
2 0 0 5

111 
I I  5

14 0
15.J

0 )5 
10 I 
10 0

0 12 
0 14 0 12

I I  0 
IJ 0 
I I  0 
JO 
0 10 
0 21 
0 17

t n .o11)0
106

114 0
11) J12) 12)

107
104

1,200 4 .000 
1.000 % 4.000 
JOO 1.000

112.0 11)0 
t i l . 5 1121 

112 0 
ft 11.0 1126  

60

0 6
0 17

ill 
12  1

* 7.0 it 0
JO

I )
120

A D  OP-070
TYP

1,200 4 .000 
1.000 4 .000 
)00 1,000

112.0 

111 J
I I )  0 
112 1

06 
0 17

150
2 JO

(Note 2) 
2.5

(N o te  1)
u j i__

12 0 
I )  0

111
1 )4
50

0 I I  
10.5 10 1
0 15 
0 15 
0 1)

0.6 5 100 
15 5 
115 
15
0 90 
0 27 
0 I I

115.0 1140H).0 till
ioo notl 120

M
105

104
100

5.0
1)0
14

0 )1 015
10 5 20 0
10 2 1 )5
t.B 115
1) • J 5
0 )5 o to
0.15 0 27
0.1) O i l

115.0 114 0
* 1 ) 0  111.5ti notl 106

1.5
105

104
100

5.0
MO

OPERATING TEMPERATURE
RANC£ T „u .

p a c k a g e  o p t io n **‘Nm Package
■ Pm MINI DIP -  (N IA )  

Package 
TO 9* -  (HOI I )

AD 0P-07EN 
AD 0P07EII

AD CP-07CN 
AD OP-07CII

AD OP-07DN 
AD OP 07DII

NOT C S
Inpwi o f f« i M tfb M K M iU  wt p irfM nw J b f lu i im i l i J  i«M « v»i|*m««i aj.pro«lmal«
f«*w«i. AtUiitaMuOy. AD  O f  O lA t l lm l  n d ia f« “  owmwhJ fiw» n.Uvtltt r / l n  ^ow u 

' f w i m o i i  m not IOvix i«ai«J| i |  miuii u « < ' iku aitun.
T«rm U fu i O l f m  V w lia fi Si Utility i «/«»» »•* ib i i « i i | * J  !*•*«.' lw\4 • (  V y j  «*. T in x  «

aaJ u iim pu ltiij tram kttfk nm|iiiii«i< i< •• iailxJn^ ih< kmiiil Komi yl ufmiom
t 10 ®H»»I|»*| 4»yI •«« ty9icallf 1 |»V -  rui*n«i«i U aoi 100% tnuJ. WX ol warn nwat ll*i 
* l«« tiR M i |« fai pMkajc •wtliM ioftfiouiao*.

I *  wilkOwl iM k l .

I f  0 t  M taaJi •/(«> %f p lU ailo* of
a ff lu a lU n  i t  I  J*C. -1 i * C  and • l l» *C .

WI •a lfiu l«d  fd lo J l  0 I  llflM 
, ctiftAjM M V()S Juiw tf the C m  
0 •padfuatMn.

v m .  i  4 - 1  jn  o p F n A r i n w i  A n p i i n r n *

AD OP-O? All AD OP-0711
MIN TYP MAX MIN TYP MAX TEST CONDITIONS UNITS
5.000 5.000 2,000 5.000 RL>2kfl. VQ • 110V V/mV
2.000 4.000 1.500 4.000 RL>2Kl. Vo .»|0V.T.h ioT„m V/mV
JOO 1.000 )00 1.000 rl >soon, v0 .  >o jv. V | •  n v V/mV

112.5 11) 0 112 5 115 0 RL>iokn V112.0 112 1 112 0 112 • RL>nn V110 5 112 0 110.5 112 0 RL>un V
112 0 112 6 112 0 112 6 RL>Jkn.T.u ioTmuI V

60 60 V0  •  0 . 10  .  0 n

06 06 AvcL " *1 0 MHi
0 17 0 17 RL>2k V/p*

10 15 50 75 Note 1 pV
25 60 60 200 Note 1, T,*!* to T,^ pV
14 14 Rr -20kn mV
0 2 06 0 1 1.5 Tmki '« >iV/*C
0 1 06 0 ) 1.5 Rf . m a  TMb «o pV/*C
0 2 10 0 2 10 Note 5 pV/M onth

0 ) 1.0 0 4 2 1 nA
0 1 4 0 1.1 5 6 T»bi '» T „„ nA
5 25 1 50 T.« i« TM p A /* C

10 7 . 11 0 It 0 15 0 nA
t l o 14 0 12 0 16.0 T.h T. u nA
• 15 1) JO <* T-u f  A /* C 1 '

)0 10 20 60 MO
200 200 C fl
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TYPES T L C 3 7 2 M ,  T LC 3 72 C  
DUAL LinCMOSTM DIFFERENTIAL COMPARATORS

02821. NOVEMBER 1933

Single- or Dual-Supply Operation

Wide Range of Supply Voltages 
2 to 18 Volts

Very Low  Supply Current Drain 
0.2 m A  Typ

Fast Response Time . . . 200  ns Typ for 
TTL-Level Input Step

Built-In ESD Protection

High Inpu t Impedance . . . 1 0 12 ft Typ

Extremely Low Input Bias Current 
1 pA Typ

Ultra-Stable Low In p u t O ffset Voltage

Common-Mode Input Voltage Range 
Includes Ground

Output Compatible w ith  TTL, MOS. and 
CMOS

{ OUTC 
.N -C

IN + C
g n d Q

JG OR P 

DUAL-IN LINE PACKAGE 

(TOP VIEW)

D T I
1 7

3 6
4 5

DvqdJour
□ IN -
HlN +}

COMP
12

s y m b o l (e a ch  c o m p a ra to r )

n o n in v e r t in g  
INHUT IN *

IN V ER TIN G  
IN P U T IN -

iption
his device is fabricated us ing  L lnC M O S ™  techno logy and consists o f tw o  independent vo ltage com parators designed 
o operate fro m  a single p o w e r supp ly. O pera tion  from  dual supplies Is also possib le so long as the d iffe rence  be tw e en  
he tw o  supp lies  Is 2 to 1 8 volts. Each o f these devices features ex tre m e ly  h igh in pu t Im pedance (typ ica lly  g reater 
han 1 0 ' 2 ohm s) a llow ing direct in te r fa c in g  w ith  h lgh-im pedance sources. The o u tp u ts  are n-channel open-dra in 
o n fig u ra tions . and can be  connected to  achieve p o s itive -log lc  w ired -A N D  re la tionsh ips.

hese devices have in te rna l e lec tros ta tic  discharge (E S D ) p ro tec tion  c ircu its  tha t w ill p revent ca tas troph ic  fa ilu res 
t voltages u p  to  2000 v o lts  as te s te d  under M lt-S T D  8 8 3 8 . M eth od  3 0 1 5 .1 . H o w eve r, care shou ld be exercised 
\ handling th e se  devices as exposure to  ESD m ay resu lt In a deg rada tion  o f the device param etric  pe rfo rm ance .

h« TLC 372M  Is characterized for ope ra tion  over the fu ll m ilita ry  tem pera ture  range o f -  5 5 #C to 1 2 5 °C . The T LC 372C  

» charac te rized  for ope ra tion  from 0 ° C  to  7 0 °C .

C o p yn Q h i <0 1983 by Te>es Instrument! Incoiporeled
PRODUCT PREVIEW
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TYPES T L C 3 7 2 M ,  T LC 3 72 C  
DUAL LinCMOSTM DIFFERENTIAL COMPARATORS

absolute m axim um  ratings over operating free-air tem perature range (unless o therw ise  noted)

TLC 374M TLC 374C UNIT
S upply vo ltage. V q q  |see N oie  1| 18 18 V
D iffe ren tia l inpu t vo ltage (see Note 21 l  18 t  18 V
Input vo ltage, V| 18 18 V
O u lpu t vo ltage. V q 18 18 V
O utpu t cu rrent. Ig 20 20 m A
Dura tion  o l o u tpu t sh ort-c ircu it to ground Isee N oie  3) un lim ited un lim ited
C o n tm uo u t to ta l d iss ipation  at lo r below) 25 °C fre e a ir  tem perature  Isee Note 4) 5 00 500 m W
O perating Iree air tem perature  range - 5 5  to 125 0  to  70 • c
Storage tem perature  range -  65  io  1 50 - 6 5  to  150 • c
Lead tem perature  1,6 m m  (1 /16  inch) from  case for 60  seconds JG package 3 00 3 0 0  . •c
Lead tem perature  1.6 m m  (1 /16  inch) from  case for 10 seconds D or P package 2 60 "C

NOTES: 1. AN voltage values. eacept differential vo luget. ate with respect to network ground terminal.
2. Differential voltages are at th» noninvemng input terminal with laapact to the inverting input terminal
3. Short circuit! Irom outputi to Vqq can caute aacesirvt heating end eventuel destruction.
4 For operation above 2S*C Ira* air temperature, reler to Dissipation Derating Curvee. Section 2 In tha J package. TIC374C chrpi era glass mounu 

and TIC374M chips are alloy mounted.

electrica l characteristics at specified free-air tem perature, V [) [)  = 5 V (unless o therw ise  noted)

PARAMETER TEST C O NDITIO NS '
TLC 372M TLC 372C

UNIT
MIN TYP M A X MIN TYP M A X

V |q  Input o f l ie t  vo ltage V IC “  V ICR m in ' See Note 5
25 °C 2 10 2 10

m V
Full range 1 2 12

l|0  Input o f l i r t  cu rren t See Note 5 25 ®C 1 1 pA

Full range 10 0  3 nA

l|B Inpu t b ia t cu rrent 25 *C 1 pA
Full range 20 0  6 nA

Com m on-m ode Input
• V ICR vo ltage range

25 *C
0 to 

VCC “ 1-5

0 io

v c c - I S V
Full range

0 to

Vc c - 2
0 IO

VCC - 2
Large-signal d iffe ren tia l

a VD vo ltage am p lifica tion
V DD -  15 V.
Rl !: 1 5 kf) to  V d d

25 *C 200 2 0 0 v /m V

High levol
’OH o u tp u t cu rrent .

V ,D -  1 V
V 0 H -  5 V 25 *C 0.1 0 .1 nA

r-AV q h  -  15 V Full range 1 1
Low -level

V 0L outpu t v o itag * V |D  -  -  1 V , I q l  4  mA
25 *C 150 4 0 0 150  4 0 0 m V

Full range 7 00 7 0 0
lo w -le v e l

’o l outpu t current V |0  -  - 1  V , V q l  -  1 5  V 2 5 *C 6 16 6 16 m A

Supply current
•d d  ,

* (tw o  com parators)
V |d  " I V ,  No load 25 *C 0 .2 0 .2 m A

'A ll characterietica era maaeured w ith taro common-mode input voltega unleta otherwue tpeclfied
NOTE 6: Tha offset voltagei and offset currenti g.ven ara tha manimum values requited to driva the output up to 4 V or down to 400 mV w ith  a pull up 

resistor ol 2.5 kO to V qq . Thus, these paremeteie ectuelly define an arror band and take Into account tha worst case effects of vultega gain and 
Input Impedance fu ll range lor TA i t  -S 5 *C  to 125*C lot TLC372M. 0*C to 70*C for TLC372C.

sw itch ing  characteris tics, V q d  = 5 V, T a  =  25 °C
PARAMETER TEST CONDITIONS MIN TYP M A X UNIT

Ru iponso  time R|_ connected  to  5 V through  5 1 k tl. 100 m V input step w ith  5 mV overdrive 6 5 0
n>C l  "  15 p F *. Sue Note 6 TT^-leve l input step . 200

Includes piol>* end jig cepacitanca.
NOTE 4. The response tirna specified le ihe interval between the Input step function and tha Instant whan tha output crosses 1 4  V.

-84 , TexasI m  w i f *
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G - r . u / f U .<  M GF-1402 (2 S K 2 7 4 )

b b  . '.x  f/c /f ✓ h  rnx>A FOR M IC R O W AVE LOW  NOISE A M P LIF IE R S
'  ^  f a r / ?  N-CHANNEL SCHOTTKY BAR RIER  CATE TY P E

DESCRIPTIONS
The MGF-1402 (2SK?74) it  a low n o il*  GaAs FET with 
in  N channel Schoiiky gate. which it designed lo i use in S lo 
X bind am plifies and oscillators The hermetically waled 
metal-ceramic package assures minimum parasitic losses, 
and has a configuration suitable lor m icrostrip circuits.

FEATURES
•  High maximum frequency ol oscillation (man *  70 GHz 

(TYP)
•  Low noise figure NF •  1.1 dB |TYP| *  4GHz
• High associated gain Gs ■ 13 dB (TYP) 4?l “  4GHx
•  H ig h  R F  i n p u t  p o w er c a p a b i l i t y

•  High re liability and stab ility

APPLICATIONS
S to X band low noise amplifiers and oscillators

ABSOLUTE M AXIM UM  RATINGS

ELECTRICAL CHARACTERISTICS < t . - / s r )

less

IlliOlli

I lo tou'ii 
G*t« io »ootct cm*

IimKonJixiint*

« -  100 .A Vu * • 0V

V c s  •  -  1 * . V o s '0V 

V cs• ~ 5v . Vos *
Vos “ 0 V. Vos • IV 
Vos ‘  JV. lo * I0«) .A 

Vos • 3V. lo -* 30mA

Auoc>«iwl ***> V o *  *  3V » 'O •  «0<»*A

Vos •  IV . 'O • * O'"a

VOS * IV . >0 *

i irrkj/n Irrqutn Y O* OK'I'j" V05 « JV l0 -  30-nA

$ MITSUBISHI

M IT S U B ISH I SEM ICO N DU CTO R <GaA i  FET>

MGF-1402 (2SK274)
FOR M IC R O W A V E  LOW  NOISE A M P L IF IE R S  

N -CH AN NEL SCHO TTKY BARRIER GATE TY P E

HANDLING PRECAUTIONS FOR GaAj FETs
1. Check of Electrical Characteristic!

(1) Measurement of DC Characteristics by Curve Tracer 

Many curve tracers, if not properly grounded, exhibit a high 
leakage current from the high voltage transformer, which 
can be a prime cause of failure or degradation of the FET. 
Measurement of the DC characteristics using a curve tracer 
is therefore not recommended. However, when tests using a 
curve tracer are required, first of all. check that the curve 
tracer is grounded to earth.

(?) Measurement of RF Characteristics 

Oefoie measurement, check that the measuring instruments 
are grounded to earth. Many instruments to measure RF 
characteristics such as RF power meters, network analy/ers 
and so on. if not properly grounded to earth, sometimes 
allow a high AC leakage of up to several tens volts, which 
can be a cause of failure or degradation of the FET.
2. Installation of GaAs FET
When GaAs FET is soldered on a m icrostrip c ircuit, the 
following should be attended to,
(1) Properly ground the soldering iron to earth.
Leakage current from the soldering iron could cause failure 
or degradation of the FET.
(?) Solder the FET as prom ptly as possible at a low  tem
perature. For a criterion, soldering in less than 8 seconds at 
a temperature of less than 250°C is recommended for each 
soldering process.

3. Bias Procedure and Conditions
When GaAs FET is biased, the following procedure it 
recommended.
(1) Slowly adjust the gate to  source voltage. V GS, to 
about — 1 V.
(2) Gradually increase the drain to source voltage, V Q$. 
from zero to a desired value.
(3) Adjust the dram current, Iq , to a desired value by con
tro lling the gate to source voltage. VG$.
When bias is released, the reverse procedure it recom
mended.
Typical bias condition! for MGF-1402 are as fo llow t. 

for low noise operation : V os -  3 V 
lD * 10 mA 

for high gain operation : V DS • 3 V 
lQ * 30 mA

Be careful that the FET is not operated under conditions 
exceeding absolute maximum ratings
4. Guaranteed Characteristics
A ll the graphic characteristic! illustrated in this catalog are 
typical example!. The chara^teiistici of individual devices 
•s specified in the tables of absolute maximum ratings and 
electrical characteristic! a>e guaranteed under the specified 
conditions.

CONTACT A D D R ESSES FOR FU R TH ER  INFORMATION
JA P A N
Eiactromcs Marketing Division 
Mitsubishi Electric Corporation 
2-3. Murunouchi 2 chomo 
Chiyoda-ku, Tokyo 100. Japan 
Telex 24532 MELCOJ
Telephone (0 3 )21 0  34 73 

(03) 218 3409

HONG KONG
Ryoden Electric Engineering Co . Ltd 
22nd fl . Leighton Centre 
7 7. Leighton Road 
Causeway Day. Hong Kong 
Telex 734 1 1 HYOUEN HX
Telephone (5)790-7021

T A IW A N
Mitsubishi Electric Corporation 
Taipei Representative Ofhce 
Room 1 J03. 1 3th fl . Huet Fong Bldg 
2 7, See 3. Chung Shan N Road 
Taipei. R O C
Telex. 1121 I MITSUBISHI
1 elephonc (59 7) 31 1 1

U S A
Mitsubishi Electronics America. Inc. 
1230 Oakmead Parkway 
Suite 206 Sunnyvale CA 94086 U S A. 
Telex 1 72296 MELA SUVL
Telephone (408} 730 5900

Mitsubishi Electronics America. Inc 
2200 West Artesia Blvd 
Compton CA 90220. U S A  
Telex: 698246 MEl A CMTN
Telephone: (2 1 3 )9 7 9  6055

Mitsubishi Electronics America. Inc 
200 Unicorn Park Drive 
Woburn MA 01 801. U S A  
Telex 9b I 796 MELASB WOBN 
Telephone: (01 7 )938  1220

WEST GERMANY
Mitsubishi Electric Europe GmbH 
Brandenburger Str 40 
4030  Ratmyen. West Germany 
Telex 8585070 MED O
Telephone (0 2 10 2 )48 6 0

U.K.
Mitsubishi Electric (U K ) Ltd 
Polycherome House Sandown Road 
Watford. Hearts U K 
Telex 927908
Telephone (923) 37334

AUSTRALIA 
Melco Australia Pty Ltd 
33rd Level. Australia Square 
Sydney. N S W .  2000. Australia 
P O Box H 1 29 Aushalia Square 
Telex; MESYO AA 266 14
Telephone (232)627  7
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M GF-1402 (2 S K 2 7 4 )

FOR M IC R O W A V E  LOW  NOISE A M P L IF IE R S  
N-CHANNEL SCHO TTKY B AR RIER  GATE TY P E

S PARAfd E  T E R S ( Ta **• 2S'C. v o s » 3 v )

10
S P **m U .H T Y P I

(mA) (Gh / )
1/ S n

M *jn Angle (<Vg | M*gn Angle Me? | Mjgn Angle fdrg ) M«gn Anylr (drg )
1 o i n -  47 4 0 040 54 1 2 141 133 4 0 751 -  33 1
4 o i n -  I I  4 0 04b 2 I 3 J 469 92 3 0 7 10 -  42 4
1 0 100 -  119 1 0 0*4 13 4 2 333 45 1 0 7 13 -  75 1
1 0 >01 -  <44 S 0 041 -  9 5 2 216 27 7 0 443 -  97 4

»0 0 6SI IS* ? 0 052 - 5 9  3 1 105 -  13 9 0 599 “  131 7
1? 0 111 130 0 0 044 -  37 4 1 411 -  37 1 0 480 177 3

S iru  (T yp  i

(mA) (CM*) S n S , i
Msjn Angle (d*-? ) M *yt Angle (deg ) M#yi Angle (d*g 1 M 4tjn Angle I (tag )

2 0 923 -  SI 1 0 0)5 54 1 3 544 • 3 1 7 0 691 -  32 9
4 0 101 -  94 9 0 053 23 4 3 003 19 7 0 652 -  6 1 7

70
6 0 H9 -  1*6 J 0 039 21 9 2 777 43 0 0 tit -  72 9
1 0 675 -  172 5 0 0)1 12 0 2 624 24 7 0 601 -  9) 9

10 0 64) 14 7 I 0 042 -  42 1 2 061 -  15 0 0 5 71 -  D5 5
12 0 7 IS 124 0 0 04) -  4 7 1 696 -  37 2 0 440 179 a

S **41* cn (TYP|

< * 0 (CH l)
S n S i S i. S i i

Ang»« (dr? ) M fjn Angle (<trg ) M *jn AngW ftfc-g ) Mjgn
2 0 9 14 -  S3 1 0 0 )2 SS 2 3 144 130 1 0 6 74 -  )2  5
4 0 717 -  91 0 0 041 25 .1 3 203 II  3 0 632 -  60 9
1 0 742 -  »29 7 0 0)4 39 4 2 921 41 1 0 457 -  71 3
1 0 461 -  176 7 0 0 )4 27 4 7 7S 1 23 3 0 604 “ 9 1 9

V0 0 140 144 1 0 0)7 -  29 3 2 140 -  15 7 0 510 -  1)4 0
1? 0 7^0 12 1 2 0 046 9 7 1 770 -  37 4 0 4)3 -  171 0

. SP-.ao..i w ilT V P )

(m A) (C H l)
S n S . , s» . S i*

Angle (drg 1 Angitf Idcg ) M*jn Ar»gl« (dug I M«gn Angl# |dtg |
2 0 91 / -  54 5 0 0)0 55 1 4 027 130 1 0 667 -  32 2
4 0 777 -  100 s 0 044 24 5 3 311 17 3 0 625 -  60 2
1 0 711 -  0 2  6 0 0 )2 41 I 3 004 40 7 0 65S -  70 2
1 0 4SJ 171 4 0 034 39 1 f  105 22 2 0 4 10 -  90 6

>0 0 441 14 1 J 0 03S -  19 4 2 205 -  14 4 0 511 -  133 0
II 0 725 119 1 0 049 I I  3 \ 797 -  31 1 0 434 -  US 4
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M IT S U B IS H I SEM IC O N D U C T O R  <GaA» FET>

MGF-1402 (2SK274)

FOR M IC R O W A V E  LO W  NOISE A M P L IF IE R S  
N-CH AN NEL SC HO TTKY B A R R IE R  GATE TY P E
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M GF-1402 (2 S K 2 7 4 )

FOR M IC R O W A V E  LOW  NOISE A M P L IF IE R S  
N-CHANNEL SCHOTTKY B AR RIER  GATE TYPE

lo  vs .  Vos MSG. MAG. U & K vi. f

sis" 
fc £

l i r . H / l

N F m in  & G i v i. f MAG/MSG vi. I
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M IT S U B IS H I SEM IC O N D U CTO R  < G iA s FET>

MGF-1402 (2SK274)
FOR M IC R O W A V E  LOW  NOISE A M P L IF IE R S  

N -CH AN NEL SC HO TTKY B AR R IER  GATE T Y P E

Po vs Pin
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pin diode

Switches
SPST/SPDT
10 to 2500 MHz

£3 Mini-Circuits

IN

case style selection
outline drawings see section 1

PSW ZMSW

MODEL
NO. TYPE

FREQUENCY
MHz

INSERTION LOSS 
dB

low-band Upper band 
Iw u

Typ. M ax Typ M ax Typ

IN-OUT ISOLATION 
dB

L M
M in Typ Min. Typ

U
M in

PRICE. $

Ea C ry

PSW PSW-1111 SPST 10-2500 1.1 1.7 1.7 2.7 50 40 35 30 23 22 29.95 (6-24)
case AC6 PSW-1211 SPOT 10-2500 1.1 1.7 1.7 ' 2.7 50 40 35 30 23 22 29.95 (6-24)

ZM SW ZMSW-1111 SPST 10-2500 1.1 1.7 1.7 2 7 50 45 35 30 28 22 59.95 (1-4)
case JJ77 ZMSW-1211 SrOT 10-2500 1.1 1.7 1.7 2.7 50 45 35 30 23 22 59.95 (1-4)

L = lo w  ra n g e  (fLto  10 fL) 
lw = lo w -b a n d  (fL to  fy/2)

NOTES:
1. Refer to tcc :e  of contents for qucsty ccnfro i 

prcceaures. environmental s ce c f cations. 
absolute maximum ratings, ana hi-ret test«ig

2. For PSW ana ZMSW moceis
a) VSWR 1.5 max. ("on " state)
b) Switching soeea 1« sec. max.
c) Maximum RF mout +  20 CSm
0) Control vo itcge  + 5V (5mA max.) on condition 

0V off condition
3. Prices ana specifications subject to  cfiange witnout notice.

M = m id ra n g e  (10fL to  fy/2) U = u p p e r ra n g e  (fy/2 to  fy)

PSW-1211
computer-automated performance data
typical production unit / for data of other models consurt factory
RF INSERTION LOSS. d3 ISOLATION d3

(MHz) com  RF-1 com  RF-2 co m  RF-1 co m  RF-2

10 -1.29 -1.3a -49.04 -4 9  44
110 -  .93 -  .97 -49.74 -4 9  78
210 -  .91 -  .90 -4A.37 -4 4  32
310 -  .92 -  .84 -44.55 -4 5  60
410 -  .83 -  .71 -42.86 -4 4  53

610 -1 0 9 -  .96 -3 9  47 -3 9  18
810 -1.13 -1.12 -37.53 -3 6  80

1010 -1.12 -1 0 9 -3 5  53 - 3 4  95
1310 -1.14 -1.10 -3 3  28 -32.77
1510 -1.16 -1.12 -32.93 -32.41

1810 -1.30 -1.26 -3 1  SO -31.32
2C10 -1.40 -1.32 -3 0  31 -2 9  93
2110 -1.45 -1.34 -28.33 -2 8  99
2310 -1.44 -1.31 -2 8 .C3 -2 8  09
2510 -1.59 -1.45 -2 7  89 -23.11

pin and coaxial connections
see ccse style outline drawings

Series PSW ZMSW

M odels 1111 1211 1111 1211

RF COMMON 5 5 com com
RF-1 po rt 8 2 — RF-1
RF-2 port — 8 RF-2 RF-2
CONTROL RF-1 7 1 — 1
CONTROL RF-2 — 7 2 2
CONTROL 50 ohm 1 — 1 —

TERMINATION — —

GND 24 4 — —
CASE GND 3.6 3,6 — —

In Stock... Immediate Delivery




