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VLBA Memo List:

Interface Board Logic Diagram
Interface Board Logic Diagram
Ceckout / test set-up Block diagram

Memo # Title
ACQ 03 Preliminary Evaluation of Low Noise Voltage
Tuned Oscillators
ACQ 50 VLBA Bandpass and Closure
ACQ 64 VLBA Baseband Converter Tests
ACQ 65 MCB Protocol for Baseband Converter
ACQ 67 Stability Tests of VLBA Data Acgquisition
Electronics
ACQ 69 Active filter - Sensitivity to Operational
Amplifier Performance
ACQ 70 Baseband Converter Local Oscillator Phase Noise
Tests with Various Transistor Types
ACQ 72 Baseband Converter MCB protocol Errata
ACQ 74 Improved 16 MHz bandpass and further tests of the
bandpass stability
ACQ 75 VLBA Baseband converter test - Status of performance
verification
ACQ 77 Checks and Diagnostics of the I.F. processing
electronics
ACQ 78 Revisions to the Signal levels in the VLBA
ACQ 79 4-level sampling and baseband conversion AGC
ACQ 80 I.F. distributor and baseband converter
Evaluation and modifications
ACQ 82 Changes to MCB protocol for baseband converter
and I.F. distributor
ACQ 85 Tests of the swithched power or '"synchronous"
detectors in the I.F. distr. and baseband conv.
ACQ 86 Adjustments which may be required in the check-out
of baseband converters
ACQ 88 The effect of bias current fluctuations on the
phase noise of the FET oscillator
ACQ 101 VLBA Baseband Converter Bandpass
ACQ 111 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 30 dB
Level Control Phase Shift <0.5 deg
Image Rejection >26 dB over Video range 10 KHz to



Response:

8751

16
Nominal Output Power 0 +/~ 0.5 dB
L.O. Range 500-1000 MHz in 10 KHz Steps
Energy in 10 KHz Sidebands <-40 dBc
L.0O. Phase Noise <2 deg r.m.s.
L.0. Leakage Into Video <-50 dBm
Gain Compression <0.05 dB (1%)
SNR >25 dB
Noise Temperature <100,000 deg K
Dynamic Range >30 dB
Temperature Coefficient of <1 deg/deg C/GHz
Phase
L.0. Setting Time <1l sec
L.0. Repeatability <0.1 deg Upon Return to Same
Frequency
L.0. Leakage into Input <-60 dBm
Temperature Coefficient of <0.1 dB/deg C
Gain
Temperature Coefficient of <0.1 deg/deg C
Differential Phase
Temperature Coefficient of <0.1 ns/deg C at 8 MHz BW
Baseband Delay
Input Switch Isolation >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
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 80%
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 deq.
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.
Firmware Specs:
1) Total power integration and synchronous detection

periods of an integral number of 80 Hz switching cycles.

MHz

with



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 wusing a synthesized 1local 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 fron
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 8032
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 1levels 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 40 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 10KHz 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.0O. 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 * Gl * G2 * 10**4 volts/sec

where
DVECL = ECL logic level difference ~ 800 mV

Gl = 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

(1+st2)/stl (1)

where

I

t1 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.



Phase r.m.s. (radians) = [SQRT(KT/pb)](W/Q)
where

Boltzmenn’s Constant

Noise Temperature of Oscillator
Center Frequency (Hz)
Oscillator Power

Closed Loop Bandwidth (Hz)
Locked Oscillator Q

OoYE3R
I T

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 10KHz from carrier.

FREQ L(nH) C(pF) Rs (ohm) Rp (ohm) Qu Q1
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 1loss 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 1is 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 roise 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
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eliminates the need for an input power splitter and improves the noise
figure since the operational amplifiers have improved noise fiqure 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, operatiocnal
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 1is 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 54120D048 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
541201051 and internal RAM storage allocations are shown 1in 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:



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 RO9 and C3 so the final result is the transfer function of
equation. D1, RO7, CO05 and D2 form a network whose dynamic resistance
decreases with tuning voltage in a way needed to reduce tl1 and
compensate for the reduction of tuning sensitivity with increasing
voltage. The TLC372 dual comparator provides an indication of 1lock
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 70
millivolts noise in the loop at the output of the 0OP-07.

Buffer Amplifier:

The oscillator output is buffered to drive the SSB mixer, the
synthesizer divider and the front panel monitor. The circuit
(54120S014) wuses Avantek GPD amplifiers and Minicircuit’s power
splitters and attenuators. A high reverse isolation 1is 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 1least mcst
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 punp
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 1is 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 Galin 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 54120S5002):

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 0P-27 was chosen and in
addition a 30 microvolt positive offset is provided via RO5, 06, 07 to
ensure that there is always a digital frequency output.

Digital Interface:

The dlgltal 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 1local 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) synchronlzes this 160 Hz
via the logic in B41,B52, B53 and B51. Timing diagram is the same as in
the 32 MHz synthe51zer 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 rece1v1ng and 1nterrupt and before
acknowledglng the request. The program flow is shown in 54120L051. The
current version of this firmware acknowledges the MCB in less than S0
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 pln 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:

1,.O. Monitor -10 dBm nominal
USB Baseband -10 dBm nominal
LSB Baseband -10 dBm nominal
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I/0 Connections and Power Levels:

Pin # Function
1l GND
2 +5V (2100 ma)
3 5 MHz + 13 dBm Nominal
4 I.F.A -30 dBm/500 MHz Nominal
5 1 PPS >1V <5V 50 ohms
6 MCB Monitor Output (=)
7 MCB Monitor Output (+)
8 NC
9 USB Baseband Output 0 dBm nominal
10 I.F.B
11 I.F.C
12 MCB Command Input (-)
13 MCB Command Input (+)
14 -15V (550 ma)
15 +15V (850 ma)
16 LSB Baseband Output 0 dBm Nominal
17 I.F.D
18 Inner Bin Slot Address Bit O
(Pull Ups on Board, 0 = GND, 1 = Open
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
Address and Bit Assignments:
Rack # BBO1 BB0O8
Bit Slot Address 1 20H 27H
2 30H 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 + 1 - 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 S5MHz
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 1in
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

14



the locations given in Drawing 54120D053. "Solderwick" should be used
to remove defective components from PC boards.

Parts List:

Data Sheets:

12040
SD5002N
NES5539N
ADFC32
10G0O70
5082-2835
5082-2810
BD4
IMX~113
MA46577B-20
JH-140
ATC-100
LHO33CG (See 5 MHz Distributor)
GPD-1002
GPD-1003
RT/Duroid
OoP-27
OoP-07
TLC372CP
PSW-1211
MGF-1402
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C
R
TRANSFER FUNCTION = <RF>< RSC - 1 )
R /J\RSC + 1
WHEN R LR
Ro RF
ACTIVE FILTER: C2
11
1
R R
IN AAA— 4 — QUT
C1

1T

STSAYjE

TRANSFER FUNCTION

WHEN

FREQUENCY

I

Q

A/[1 + 2RSCy + S?R?C,(Cy +C stray)]

A =1 +(C stray/Cy )

[1/(C1 (Cz + C stroy))] ]/2(1/R) rad/sec
1
((C; + C stroy)/Cl)/ZQ/Z)

FIGURE 2 SIMPLIFIED CIRCUIT ANALYSIS FOR NES5539 CIRCUITS
(USED IN VLBA BASEBAND CONVERTER)

NOTES:
1. SEE TEXT FOR COMPENSATIO

N NETWORK FOR STABLE OPERATION.

2. SEE TEXT FOR DISCUSSION OF COMPUTER CIRCUIT SIMULATIONS.




E F G H
12 15 13 10

18
SD5002N

LAS T CHANGE MADE 10/21/38

1% TOL.
7870

17 19 20

ELECTRONIC NOTES:

UNLESS OIHERWISE NOTED:

RESISTORS:

CAPACITORS:

INDUCTORS:

1960

yvw-"

1.0PF

CHANGE
LETTER

USED ON

OE;A\/,N C:le AF;F;ID DATE D.C.N. & DESCRIPTION
5,14 -12Vv.
n + 12V
ouT
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 1.O0pF ARE SOLDERED
TO CIRCUIT SIDE OF PC BOARD.
DRAWN FOR: DATE: NORTHEAST RADIO OBSERVATORY CORPORATION
A.E ROGERS 4/87 HAYSTACK OBSERVATORY
DRAWN BY: WESTEORO, MASSACHUStT1S
A.PHILBROOK 4/87

CHECKED BY:

DIGITAL ATTENUATOR FOR ACC
VLBA BASEBAND CONVERTER

54120S001



CHANGE OWN CHK'D APP'D

LETTER BY BY oy DATE D.C.N. * DESCRIPTION
RO7
4.7M
ELECTRONIC NOTES: USED ON DRAV\;NEF(;%:GERS DATE: NORTHEAST RADIO OBSERVATORY CORPORATION
NOTES: UNLESS OTHERWISE NOTED: DRAWN. B‘Y: o WE::FSJ:;K MOABSSSEARCVHAUTSERTYIS
1 A 30uV D.C. OFFSET IS USED TO RESISTORS: A PHILBROOIC 707
ENSURE THAT OUTPUT FREQUENCY > O. CHECKED BY: SQUARE LAW DETECTOR
CAPACITORS:
2. R0O4 IS ADJUSTED TO MAKE SCALE  NoONE
-22dDm = 1VOLT. INDUCTORS: o PROsECT C 541205002
CLASSIFICATION & ENGINEER: AFR\SOUARC WG SIE bwe No

54120S002



ACTIVE FILTER SECTIONS

0=0.51 ; 0.60 ;

4dB

2000

A/VV
+ 12V.

2pF
P" 120

L NaH_

470
-VvV
0.1

NE5539N S120

-12V.
20dB OUTPUT AMP

CHANGE OWN

CHK'D APP'D

NOTES:

1.DASHED LINES INDICATE SEPARATE PC BOARD SECTIONS.
2. SEE DRAWINGS 54120S012, 54120S001, AND 54120S004
FOR CIRCUITS OF ACTIVE FILTER. BANDWIDTH COMP..

ATTEN. AND ACC.

ELECTRONIC NOTES:

LETTER BY BY BY DATE O.C.N. ic DESCRIPTION
A APH 11/87 SEE ARCHIVED DISKS
B APH 12/87 SEE ARCHIVED DISKS
BANDWIDTH
COMP. ATTEN.
-12V. +12V. AGC ATTEN.
-12V. + 12V.
200 .
WV ——1
P2
BW COMP
62.5KHz 30dB P3
16 MHz 6dB AGC
MAX. GAIN
12dB
OUTPUT
OdBm NOM. ( +iodBm MAX )
F.P.MON.
-10dBm
-12V.
ADLHO0033CG” TO SQUARE LAW
BUFFER -22dBm NOMINAL
-6dB
DWG. LAST CHANGED 10/31/88
USED ON DRAWN FOR: DATE: NORTHEAST RADIO OBSERVATORY CORPORATION

A.E ROGERS

UNLESS OTHERWISE NOTED:

RESISTORS

DRAWN OY:
A.PMILBROOK
CHECKED BY:

CAPACITORS:

INDUCTORS:

SCAtE PROJECT

TnonTlr—

CLASSII'ICAIION

/87

3/87

HAYSTACK ODSERVATORY
WEStFORD. MASSACHUSETTS

BASEBAND FILT/AMP

(BASEBAND FILTERS & BW GAIN ic AGC)

54120S003 I

1\ f it 'm no

f3

CcD

541205003

o



10 13 n ELECTRONIC NOTES:

UNLESS OTHERWISE NOTED:

RESISTORS:

CAPACITORS:

INOUCTORS:

CHANCE DWN CHK'O APP'D

LETTER BY BY BY DATE
2000
-AA/V-
+ 12V.
4.7pF 240
Hh- o1
14N
12
]l-IO\ 8=
ouT
200 3 VA\R;J 3
0.1
240
NE5539N 10
-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. 1uF INPUT CAPACITOR SHOULD BE WITHIN 10%.
4. GAIN RANGE 0OdB = OH = ALL LOW.
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)

D.C.N. it DESCRIPTION

+ 12V.

-12V.

541205004

(@)

NORTHEAST RADIO OBSERVATORY CORPORATION

HAYSTACK OBSERVATORY
WESTFORD, MASSACHUSETTS

DIGITAL ATTENUATOR FOR BW COMPENSATION

DRAWN FOR: DATE:
USED ON
A.E ROGERS 7-87
DRAWN BY:
A PHILDROOK 7-87
CHECKED BY:
SCALE NON [- g PROJECT
CLASSIFICATION ! ENGINEER"

VLBA BASEBAND CONVERTER

¢ 541205004

AIR\BWOOMP DWG  SI?E uwi; m) HLV



LOOP FILTER/AMPLIFIER

NOTES:

2

IF NEEDED A TRIM RESISTOR OF 100K CAN BE ADDED BETWEEN PINS
1 OR 8 AND +15V (PIN 7) TO NULL IOKHz SIDEBANDS.

FERRITE CORE 4C4 IS PLACED BETWEEN MCF-1402 GATE

AND SOURCE TO ELIMINATE THE TENOANCY FOR PARASITIC
OSCILLATION AT 3GHz.

R16 MAY HAVE TO BE ADJUSTED FOR OPTIMUM FET BIAS.

ELECTRONIC NOTES;
UNLESS OTHERWISE NOTED,

RESISTORS:

CAPACITORS:

INDUCTORS:

CHANGE
LETTER

USED ON

SCME NONE
CLASSIfICA not

m

OWN CHK'D
BY BY
DRAWN FOR

A E ROCERS

DRAWN BY.

A P.HEBERT

CHECKED BY.

PROJECT

APP'D

DATE D.C.N. ic DESCRIPTION
BY
DATE:
NORTHEAST RADIO OBSERVATORY CORPORATION
2/88 HAYSTACK OBSERVATORY
WESTFORD. MASSACHUSETTS
2/88
SYNTHESIZER OSCILLATOR
(SUB-MODULE FOR BASEBAND CONVERTER)
(WITH IMPROVED LOCK INDICATORS)
54120S005
*CH\S (VC Nil

5412CS005



NOTES:

1 ALL CAPACITORS ARE ATC100B201JMS50 EXCEPT

2.

AS NOTED.

ON SOME UNITS SOME FERROXCUBE 3E2A MATERIAL
HAS BEEN PLACED NEAR INPUTS TO SUPPRESS
RESONANCES.

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

CHANGE OWN CHK'O
LETTER BY BY
8 7
1
2
5
3.4.6
+5V.
luF
16
LSB 4
7
8 -2r MSB. 5
IH EN 6
1 -T_ 7
2
b E
3.4.6 -
MINI-CIRCUIT
PSW-1211 SWITCHES 74HC139
+ 15V.
/ \
+5V.
/ \
LSB
BIT 1 / =\ MSB
/ \

FILTER FEED-THRUS SWITCH DRIVERS
ELECTRONIC NOTES: USED ON DRAZV.:RF;J;RS
UNLESS OTHERWISE NOTED:

DRAWN BY:
RESISTORS A PHII BROOK
CHEC KEO BY
CAPACITORS:
INDUCTORS: scate NONE N PROJECT
0
CLASSIFICATION 1 fNGINI LR:

APP’D

DATE D.C.N. & DESCRIPTION
BY
+ 15V.
55ma
1.OuF
4 - T A SMC
----------------- 11 (P OUTPUT
3
GPD-1003
+5V.
11
_{>
10
- >
n 12
t- SV
ly-+- 8 74HC4050
10
n 12
8 74HC4049
DATE
NORTHEAST RADIO OBSERVATORY CORPORATION
4/87 HAYSTACK OBSERVATORY
WESTFORD, MASSACHUSETTS
4/87

4- WAY SWITCH SUB MODULE FOR
BASEBAND CONVERTER PC-BOARD
0dB GAIN. >70<JB ISOLATION

¢ 54120S800C

M R\$wii ifIMOO DWG SIZE

DWG N()

Kt vV

c-54120S006



RECEIVER \F. DISTR. SSB. MIXER LOW PASS + AMP + AGC
0K =
-97dBm/500MHz
BW
COMP.
GAIN
GAIN (#8)  (olidgAL 10~ “20, -00 448 2008 z(()l(gmHz)Z)
INCL. CABLE)
NORMAL POWER LEVELS (30° K INPUT-OdB ATTEN SETTING;] |
|
(3,000 K -204B ATTEN SETTING) -30dBm/500MHz -20dBm/50MHz - 154Bm
|
3,000 K LINE IN 62.5KHz CHANNEL -30dBm/500MHz  -20dBm +5dBm
B GAIN COMPRESSION LEVELS 6dBM 16dBm
INTERNAL NOISE LEVELS -62dBm/500MHz
100,000K
INCLUDING
DERIVED FROM ABOVE: MIXER)
BASEBAND SNR_BETTER. THAN_32dB
WORST CASE SENSITIVITY INTERFERENCE WITHIN IF. - BUT
OUTSIDE BASEBAND CHANNEL -71dBm AT FRONT - END INPUT.
ECTOR & READS 1 VOLT AT -34dBm INPUT LEVEL FROM RECEIVER
DETECTOR # READS 1 VOLT AT OdBm BASEBAND OUTPUT
-10 dBm ON FRONT PANEL BNC MONITOR OUTPUT)
| FOR_STRONGER LINES THE BW COMP. GAIN K
CAN BEDECREASED TO AVOID RUNNING AGC , el 1ok

BELOW - 18dB

HNtSM ANQ/QW. >IEAI IPCATMDIT PCR UIL-STU-10
4. RCMOVC OURHS AHO BHIAK
SHARP IDOtS \/ti MAX
5. SCRLW TnRCAUS KH MU-SID scm
6 AIL O'MINSIUHS fO APPIT
BEF(INC PIAtINO OH CUN- a/ss* T
Vi HjiOH CO* hue

D.C.N. k OCSCR»PNON

—18—=>12 B
AGC = 2dB OdBm
AGC= -18 dB 0dBm

I
+1398m

A.E.RUGER3
A. PHII.LBROOK

NORTHEAST RADIO OBSERVATORY CORPORATION
HAYSTACK OBSERVATORY
WESTFORD. MASSACHUSETTS

SIGNAL LEVELS IN VLBA

n_ K mgcisi RECEIVING SYSTEM

1120K007



IE 15V, +5V
INPUTS
3 - 4-WAY
INPUT
SELECT
3 -
SELECT
+15V.
+15V
+ 15V, T osc
+5/L -15\V.
15V, * LOCK
+5V..
COUNTER/PHASE COMP
SMHz j>)_
FREQ SEL
SYNC 50 BITS
5MHz
DATA IN
>
DATA OUT =
>
Ipps -
RACK
ADDR.
GND. >
>

NOTES:

CHANGE

OWN CHK'O APP'O

LETTER BY BY oy DATE 0.C.N. & DESCRIPTION
—6V +6V. 12V, + 12V ) BASEBAND
12V, +12v. OUTPUTS
USB FILTER/AMP USB AGC -(OF.P.MON. >
bl 8
12y, +12v. § AV 4V g
LSB
LSB FILTER/AMP LSB AGC rpmon €1
. B1
BW SEL GAIN 16
+10dBm
BUFFER
L.O.
{O MONITOR
-10dBm
+10dBm
-15 +15 +5 -6 +6 -12 +12
M | H H
POWER DIST & SWITCH DRIVERS
INPUT USB LSB USB LSB
SEL BW BW GAIN GAIN
16 16 +5V.
usB
COUNTER A
INPUTS
B LSB
DIGITAL INTERFACE ERROR SENS. LOCK
serIAL fF sENs. SERIAL 8
ELECTRONIC NOTES. USED ON DRAWN FOR: DATE: NORTHEAST RADIO OBSERVATORY CORPORATION
UNLESS OTHERWISE NOTED: A-E.ROCERS 7-87 HAYSTACK OBSERVATORY
ORAWN DY WESTFORD. MASSACHUSETTS
RESISTORS A.PHILBROOK 7-87
CHECKED BY: DnolLunlINU VLK It K
CAPACITORS 2 WIDE MODULE
INDUCTORS: SCALE NONE ; PROJECT c
& 54120S008
CLASSIFICATION &  eneneer: ARSI owe. siTe owe No

3§ g0g00Q



ITEM

BWN

NOTES

ITEMIZED TOP COVER DATA

A

1.75
2.50
4.25
4.50

DIMENSIONS

B

1.50
1.45
2.00
3.00

C D E

.812 1.625 1.375
1.187 2.375 1.325
2.062 4.125 1.875
2.187 4.375 2.875

MATERIAL SHOP fCTES* UNLESS OTHERWISE SPECIfIED

1 PIKCNSIDNS ARE IN INCHES

062 ALUM. 6061-T6 7 Tolihance on_ dinc heions
FRACTIONAL < |/(4

DECIMAL -XX ft 0L
DECIMAL -XXX ft .005
4ANGIIAR ft 0*J0"
SOW ACE PIhJGIf£SS
fINIIH ANP/DR HOT TREATMENT PCR HIL-STD-IO

RtHDVE BURRS AND WEAK

SHAKP EDGES 1/64 *AX

SCktV THREADS PCW NIL-STD-*

CLEAR ALODINE
(CONDUCTIVE FINISH) BIFORC PI ATIK) ON Con-

viksiuj coating

o0 > w

NOMI ASSCMK.T

hail, i rroccn

DC*. | DESCRIPTION

1<

NORTHEAST RADIO OBSERVATORY CORPORATION
HAYSTACK OBSERVATORY
VESTTORD. MASSACHUSETTS

ITEMIZED TOP COVER PROTOTYPE
P.C.BOARD BOX
VLBA



ITEM

A WON R

B

1.50
1.45
2.00
3.00

ITEMIZED BOTTOM COVER DATA

1.250
1.200
1.750
2.750

DIMENSIONS

G

1.625
2.375
4.125
4.375

H

2.000
2.750
4.500
4.750

z

2.25
3.00
4.75
5.00

.812
1.187
2.062
2.187

1.375
1.325
1.875
2.875

OCX. * OCSCHIPTION



CENTER LINES OF (4)

#1-72 X

COINCIDE WITH SIDES OF THRU SLOT.

#1-72 TAP X
.125 DEEP
(4) HOLES

NOTES

.900 I

SECTION P-P

.500 |

.125 DEEP CORNER HOLES

CMANCF b™*N  Cmu
UTTER  BY  BY
B APH
.031 (TYP. WALL THICKNESS
BETWEEN .093 RAD. AND
EDGE OF BOX)
.093 RAD.(TYP.)
.125 (TYP. ALL SIDES)
125 (TYP. ALL SIDES)
#0-80 TAP
X 1oe beep H-80 TAP X .125
’ BOTTOM VIEW
(6) HOLES. DEEP (G) HOLES.
ITEMIZED BOX DATA
DIMENSIONS
ITEM SUGCESTED PART# A B c D E F
1 HAY) 7515 1.75 1.50 .812 1.625 1.375 1.375
2 HAY25014 2.50 1.45 1.187 2.375 1.325 1.325
3 HAY42520 4.25 2.00 2.062  4.125 1.875 1.875
4 HAY45030 4.50 3.00 2.187  4.375 2.875 2.875
SHOP NOTES: UNLESS OTHCRWISE SPCCmtO
1 (XMENSIONS AKC IN INCHES A PHIIBROOK
2. TOLIRANCE ON OIMINSIONS
ALUM. 6061-T6 FHACTIfAAT 4 1764
DCCIMAL XX 1 01
DECIMAL XXX t 004
ANGUIAR i 030 n
y surface rouoeness \ / »CT ASSIMULT
MR MIL-STD-10 v’ * N
4. RtuOVI BURKS ANO BNCAK MAIL * wWeXiu
SHARP LOCCS 1/64 MAX.
CLEAR ALODINE 5. SCREW IHfcfAOS PCR M1-STD-* FULL
6 ALL OIMLNSIONS TO APPIY

(CONDUCTIVE FINISH)

errurRC plating or con-
VIR"ON CO*TINo.

'O Afe'o
ST

DATE

OCN k DtSCDJ'TOM

8/87 CHANGED FROM #0-80 TO #1-72 HOLES

.062

.062

1.625
2.375
4.125
4.375

.812
1.187
2.062
2.187

ITEMIZED PROTOTYPE P.C.

P.C. BOARD SIZE
1.5 X 1.25
2.25 X 1.20
4.00 X 1.750

4.25 X 2.75

’%—NORTHEAST RADIO OBSERVATORY CORPORATION

haystack observatory

WESTFOKO. MASSACHUSETTS

BOARD BOX
VLBA

Cc 541 20M0117



(HIGHER CAPACITANCE

SOURCE USED AS
INPUT)

N\

NOTES:

PIN NUMBERS ON
CONTROL CONNECTOR

Cc2

DWG. LAST CHANGED 10/31/88

ELECTRONIC NOTES:

UNLESS OTHERWISE NOTED:

RESISTORS:

CAPACITORS:

INDUCTORS;

CHANGE!
LETTER

-10V.
NE5539N

USED ON

SCAE NONE

CLASSIf ICA TION

DWN CHK'O APP'D
BY BY BY DATE D.C.N. * DESCRIPTION
APH 12/87

REMOVED CAP FROM PIN 4 OF SD5002N

UNCORRECTED CORRECTED
0 a Pf C2pF ClpF 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
20 (.25W)
-10V. A -12v
(ALL 4 SECTIONS) (PIN 4)
+12V + 12V
(PIN 6)
ouT
NOTES:

1. RESISTOR VALUES CORRECTED FOR 40 OHMS
SWITCH ON RESISTANCE.

2. ¢l CORRrCTED FOR 20pF TO GROUND

3. 62KHz BW ALL INPUTS LOW.

4. 16MHz BW ALL INPUTS HIGH.

5. 20 OHM RESISTORS (ON INPUT SECTION) DROP SUPPLY
VOLTAGE FOR ALL FOUR SECTIONS.

6. "Q” CORRECTED FOR 40pF TO GROUND USING "RC".

7. RL IS NEEDED ON O 2.56 SECTION
VALUE APPROX. 20K TO COMPENSATE FOR
5539 INPUT RESISTANCE.

8. CONTROL LINES ARE BYPASSED WITH OOIuF
TO GROUND ON INPUT SECTION

54120S012

o

9. R1 IS 51.1 OHMS EXCEPT ON 0=0.51 FOR WHICH IT HAS

A VALUE OF 10 OHMS TO COMPENSATE FOR 50 OHM
OUTPUT IMPEDENCE OF SSB MIXER.

10. ON 0=2.56 SECTION 51 OHM RESISTORS HAVE
180pF CAPACITORS IN PARALLEL.

11. 10uf INPUT CAPACTIOR IS ONLY ON 0=2.56 SECTION
OTHER SECTIONS HAVE JUMPER.

DRAWN FOR: DATE:
NORTHEAST RADIO OBSERVATORY CORPORATION
A E.ROCERS 7-87 HAYSTACK OBSERVATORY
DRAWN BY WESUORD, MASSACHUSETTS
A rHILbKOOK 7-87

CHEC KED BY. BASEBAND CONVERTER ACTIVE! FILTER SECTION

4 PROJECT c
541208012
DWG  SIZE DWG NO

ENGINEER: AER\AC TFIt f



SEE NOTE

5

GAIN APPROX. ?0dB

NF APPROX JfcdB

SUPPLY CURRENT APPROX. 200no.

IN SOME UNITS A RESISTOR (APPROX. 200 OHMS)
IS PLACED BETWEEN PORTS C AND D TO TRIM
PHASE FOR BETTER 1MACC REJECTION

INPUT LINE LENGTHS CAN BE TRIMMED

FOR BEST IMACIC REJECTION.

DWG

I AST CHANCED 11/14/83

cicctftoics Norci-
LM fU Ot*»vttC
rgfcD>

DXn | DCSC*IM10n

)
a
5]
@
<3
I
o
<
o
USX0 oU H<AWN FOK wtr
ac rogers i =/ NORHCAST RADIO OBSfRVATQRT CORPORATION
DKAWM 1T HATITAi K OBSLRVAIO*t
A PHIL BROCK i wt VCW» OfcDMASSACKUU'US
HIXIK
sc*C B rrhffu SIJBHODALr H* IASLBAND CONVfRIL R
Ty
5 ~ W K M~>o—fIHH IVIHI
“HW B pv<v< 7-



PSC-4A-4
4-WAY PWR.DIV.

GPD-1002
+ 15V.
50
AA/Vi
INPUT
-6dBm 12dB
500 —1000MHz
ERIE 1250-003
+15V. (137mo) +15V.
/ \
FILTER FEED-THRUJ”™ °‘1UF

SHOP NOTES

[N

CHANCE D'wn  CHK'O APP'D

LE TTER bt er BY 0.C.N. k DESCRIPTION

OUTPUTS

GPD-1003
+ 15V.
@
10dB
_(p
MAT-10

UNLESS OTHERWSE SPECIFIED

DIMENSIONS ARE IN INCHES
TOLERANCE ON DIMENSIONS

FRACTIONAL + 1/64

DECIMAL XX * .01

DECIMAL. XXX t .005

ANCULAR * 01J0° /

ow » <

SURFACE ROUGHNESS  \ / nCkt asocuo Iy
PER Mil-SID-10

RfMOVE BURRS AND BREAK
SHAHP EOCES 1/64 MAX

SCREW THREAOS PER MIL-STD-9
AIL DIMENSIONS TO APPLY
DtfORE PtAIINC OR CON-

CIASjIICATION

VERSION COATING.

SSB MIXER +10dBm

DIVIDER +10dB

F.P. MONITOR -10dBm
NOTES:
1 REVERSE ISOLATION APPROX. 65dB.

2. ISOLATION BETWEEN OUTPUTS
APPROX. 4'0dB

A.E.ROGERS
NORTHEAST RADIO OBSERVATORY CORPORATION

HAYSTACK OBSERVATORY
WESTFORD. MASSACHUSETTS

OSCILLATOR BUFFER
SUBMODULE FOR BASEBAND
CONVERTER P.C.BOARD

A.PHILBROOK 1-85

u»n_ h moass

B 54120S01A
ufCm *N*Lris *ER\NOSCUUFF
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NOTES

0.900-|

0.425-H

500 (REF)-1

REFER TO ITEMIZED PROTOTYPE

P.C. BOARD MBA, ITEM 2

~

w

IS

o

OCN. * DESCRIPTION

2.125 — -
— 0.825

0.300

e AT

TOP

0.825 —
1.625 —

1 #10-32 TAP THRU (3) "A" HOLES 0
2. #8-32 TAP THRU (3) "B" HOLES

S$*0P NOTTS: UNICSS OTMtRwibC SPtCifItO

NORTHEAST RADIO OBSERVATORY CORPORATION
OtMINSIONS AHC W INOKCS

. TOICRancC ON OiufNAONS HAYSTACK OBSERVATORY

FRACTIONAL t 1/64

WESTFORD. MASSACHUSETTS
OCCIMAL XX t 0L
OCCIMAI XXX 1 005

ANGULAR t 0 30

SUREACC ROUCHNCSS

PCR MU-S T0-10

RfMOVt BURRS ANO B*CAK

SNARP [DG(S 1/64 MAX

SCKC* ThRfALYS KH Mn.-STt>-» F I I
ALL OIMINSLNS TO A>*PIY m
ocroac PIATIMG O« CON- aASwVc***
y I»"ON CO*TiNC

BOX DRILLING PLAN FOR
oIl - MoCtiS OSCILLATOR SUBMODULE

541 20M016
WO, MMLIV&



NOTES:

t
2
3
4.
5.
6

ALL TERMINATION RESISTORS ARE 330 OHMS UNLESS OTHERWISE NOTED.
ALL RESISTORS IN SERIES WITH CCL FREQUENCY INPU1S ARE I.bK.

ALL CAPACITORS ARE OIluF UNLESS OTHERWISE NOTED.

ADDITIONAL CAPACITORS ACROSS +SV. ARE DISTRIBUTED AROUND BOARD.
IT IS RECOMMENCED THAT ALL IC'S BE MOTOROLA 10KH SERIFS.

2 OF THE TERMINATIONS ARE ON CIRCUIT SIDE OF BOARD.

ELECTRONIC NOTES:
UNLESS OIHERWSE NOTED

RESISTORS;

CAPIC TORS:

INDUCTORS:

USED ON:

SCAIE NONE

DRAWN FOR:
A EROGERS

DRAWN  BY A PHILBROOK

CHECKED BY

PROJECT

ENGINEER:

[H 1A'l

DWC. LAST CHANGED 10/31/88

DATE:

7.87 NORTHEAST RADIO OBSERVATORY CORPORATION
HAYSTACK OUSEKVATORY

7-87 WESTFORD, MASSACHUSETTS

SYNTHESIZER COUNTER/DIVIDER SUBMOOULE
fOK BASEBAND CONVERTER

H H

€000T 1



t otscHiPnoN

TOP
2.025 - ,
' TT TOP
F lY
A L
0.300
1. #10-32 TAPPED THRU (4) "A” HOLES 0
2. #8-32 TAPPED THRU (!) "8” HOLE
MATTRIAL SHOP NOTLS.  UNICSS UTMCRMSC SPCGIlHO ustD av U 185 e.rocers an
NOTES REFER TO ITEMIZED PROTOTYPE 1 COMSIONS ARE IN INCVIS FANe A pHiBROOK  7.57 ORI TEAST RADIO OBSERVATORY CORPORATION
2 TOICRANCC ON DiuiN'JONS . HAYSTACK OBSERVATORY
P.0. DOARD VIDA, ITEM 2 FRACTIONAL 1 (4 L*0io «r
OIGIMAL XX i 0L WESTFORD, MASSACHUSETTS
OCCIMAL_ XXX i 005
ANGUI AR t 030’ y
X SURFACC ROUGHNCSS  \ / 0<OnlLR
FINISH AND/OR HfAF TVfArurHT PEH MK.-S10-10 v soiT 5 BOX DRILLING PLAN FOR
4 RIMOVI BURRS A/40 BHCAK =Uoi KATL k P*OC(U
S GCTS 1/ N : OSCILLATOR BUFFER
5 SCKIW IHRFAOS PfH Mii-STO-t SCHX FULL SIHVCTUNIS
6 All OIMINJtWS TO Al'Pir

GLtUNf PtATINC OR CON-
VIHSJON COA1K40

e vaans c | S120Mi8

------------- — ACR\OUfDPIl | \])<v0 SC omi no I kiv



NOTES

M‘R TO ITCMI7ED PROTOTYPE

P.0. BOARD VLBA
BOX HAY17515

fiMisfL AUO/PR HLAf IPL/tuCnT

TOP

t.750 m

.500

1 #10-32 TAPPED THRU

2. #8-32 TAPPED THRU

Shop NOUS; UNICSS OftiLRtrttt SKCifitD

BMCNCIONS arc W incurs
TCXCRanCC On 0imCnSiUNS
FRACTIONAI 1 1/64
OCCIMAI XX t 0L
OCCIMAI XXX J .005
ANGIMAM t 0'30*
bUMFACC ROUOMNCSS
KR UH-STO-JO
HCMOVI BURHS ANO BHFAK
SmakP IDCFS 1/64 max .
SCRCW TmNCAOS PR uu-STO- < run
All CiWfN\n*j fO APPi Y
1 *TinC ON COM-
VEINVION CO»in

~p

> w

on

(3) HOLES
(3)
A E.ROGERS

A PHILBROOK

ocn. Kk ocscripnow

54120M019

(@)

NORTHEAST RADIO OfiSFRVATORY CORPORATION
HAYSTACK OBSERVATORY
WESTFORO. MASSACHUSETTS

DRILLING PLAN FOR
SQUARE LAW DETECTOR

/W "



CHANCt OWN  CHK*0 APP*0 .
UTTIR BY oy By  OATC 0.CN k OCSCHIiPTION

A APH 8/87 #1-72 TAP X .125 DEEP

1.500 - |

500 (REF)

TOP

o
1 #10-32 TAPPED THRU (4) 'A" HOLES
2. #8- S2 TAPPED THRU (2) "B" HOLES.

swop nous. unuss oihinwasc spcanco A.E ROGERS
NOTES

NORTHEAST RADIO OBSERVATORY CORPORATION

REFER TO ITEMIZED PROTOTYPE OIMCHSIONS ARC IN INCMis
TOtCHAFICC ON IMMINSIONS A-PHIIBROOK HAYSTACK OOSERVATORY

B R oo FRACTIONAL t 1764 WESTFORD. MASSACHUSETTS
BOX HAY45030 OCCIUAL XX X 0L :
OCCiMAi. XXX t DOS
ANCIAAH t 0 30°
SURFACE ROSGmngSs |\ / 19 DRILLING PLAN FOR
RCR mii-STD-10
RUOVF BUURKS ANO BRFAK *1L m mou”s SSB MIXER
SHARP loas 1/64 MAX
SCREW TMKtAO* KH WH-STD- FUI L
AH OIMINSIUNS TO APILY
BUroRC HiAIliNG OR CUN -
VIR=ION COAliNw.

nF

w

IS

k]



Drawing 54120Q023

SQUARE LAV DETECTDR AERNSODET 14 JULY 87
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105 plated-'thru holes 0.035" dian.

Di ~.ving

54120Q026

88
]
]
]
]
]
]

jan

D

aer\0SC3

CONVERTER  SYNTHESIZER  DSC

BASEBAND

VLBA

CDMPDNLNT SIDE white=Cu



00

C) (0]

0

m ©

Q

Ei o

d e

© e
00
00
00

O 0O

© e

© e

0 -

© e

41 ploted-thru holes
0.035' dian.

COMPONENT SIDE
white=Cu

SCALE

Drawing

= 4\1

54120Q027



m6-32 TAP X .37 DCEP

MATERIAL* n WK ei*0G fax Ki*TntALT «all0 UIXCMVAIOftY CU*)<ATION
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IVATERA* H, «w> «0.,

125 AUM 60C1-T6 ! <>kl
T W

i VDR HAT TWaThenT »S S liiifu
 jstt P
g1 ot oEf

ALODINE

3. MOUNTING SPACLR
4, CUI-QUT SLOT IS
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baseband converter
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INPUT ~ CONN.

(47) 1
INPUT  CONN
<23) 24 (49)
(50)
4V. SSI 200n«
(40)
(46)
- 3uf Sou
so L r
05)
07)
09)
<4l>
(44)
(43)
(42)
<43)
(40)
08)
06)
04)

I. :i2V. ARC IYPASSED VITH 0lii* CAPS LOCATCD
CLOSC TO OUTPUT PINS.
2 OUTPUTS THOM INPUT PINS <) CO TO LOVER
SIIC BAND OUTPUT CONNECTOPS PLI. PL2. PL3
3. ALL RESISTORS APE 16K 125 V.

4w LSB

4V MsB

K3RTHEAST PADIO OISERVATORY CORPORATION
NQTIfr HAYS TaCK OBStRVATORY
VCSTF ORD.MASSACHIJSCT IS
RL SISTOMS.

BASEBAND CONVERTER POVER DISTRIBUTIift
AND SWITCH DRIVERS

luDIX TO'S'
VACUIVG
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NOTES

213 DIA. THRU
90° CsSK. TO

062 DEEP rARSIDE

(4> *d* HOLES.

DC* 1 DtICSIFIIOM

.166 DIA. THRU
82' 12°CSK.

TO .284 DIA.
<4> *C* HOLES

DETAIL ‘A’

.375- IJ 343

CUT-OUT FDR
KINGS-153 BNC

CDNNECTDR
n '
11 SEE DETAIL *A*
<3> *D* HOLES.
' C
G
d 1
(oy LJ
33
50
698
=288 —
- 844 —
»»»»» 8.78
ttMLIlAL SHOP KCTC* 1*4.CSS OIMCRVISC spccimcd m NORTHEAST RADIO OBSERVATORY CORPORATION
125 THICK ALUM. C061-T6 | DIKNSIONS A»c IN INCHS APHILBROOK 7-87
REMOVE ALL. BURRS AND 2 1XLMANIC UN MANSIONS HAYSTACK OBSERVATORY
SHARP EDGES. A NA, 3 ks VESTfORD, MASSACHUSETTS
DCCIHAi XXX t .005
3 oW Rubelicss DRILLING PLAN FOR
PIR HIL-STU-IO \ BASEBAND CONVERTER
4. RtKJVC I'RRS AND BRCAK «atl i mem

YELLOW CHRDMATE
CONVERSION ALL OVER

0w

SHARP | DOCS 1/64 KAX.

SCRfV TMKIADS PIN HIt -STIHI
ALL DIHINS!1*JS TO APPLY

BIf UPC Pi AI|MCi OK CON-
VIKillH COATW(.

~riJLL

ci AitincMiuN

FRONT PANEL



&M 1 dcscaimiom

NOTES.

1 SILK SCREEN CHARACTERS AND LINES BLACK,
a PAINTIi HEWLETT PACKARD, MINT GRAY

P/N 6010-0577, FRONT AND EDGES ONLY,

PER NRAO SPEC. NO. A13030NI.

NCPTHCAST Radio OBSCRVATORf CORPORATION
Nuictr MATSTACK QBSIRVA TORY
HOSISTEXE W CSTfURD~ASSACIISCI IS

SILK SCRTCNINC. aRTvOkk TQR
INDUCTOR*,
m BaSL&anD CIU VIKII*
TRUNT PANEL

C*PACIT»S. [ ooriA T2 7
5 Q] gis M <l



CHANGE OWN CHK'O APP'D

LETTER BY BY By DATE O.C.N. * DESCRIPTION
A2 1 A2 26 Al 1 USB CAIN COMPENSATION BIT 3 AJl 26 USB ACTIVE FUTER 16UHZ
A2 2 A2 27 CNO All 2 USB CAIN COMPENSATION BIT 0 AJl 27 LS8 ACTIVE FILTER 250KH,
A2 3 A2 28 ADOR 0 COAXICON AL 3 USB CAIN COMPENSATION BIT 1 AJl 28 LSB ACTIVE FIHR I6WHZ
A2 4 A2 29 ADOR 1 AJl 4 USB CAIN COMPENSATION BIT 4 Al 29 LSB ACTIVE FILTER SOOKHz
A2 5 A2 30 ADOR 2 AJl 5 USB CAIN COMPENSATION BIT 2 AJl 30 IF SELECT LSB
A2 6 A2 31 ADOR 3 COAXICON Al 6  USB CAIN COMPENSATION BIT 5 Al 31 LSB ACTIVE FILTER 8MHr
AR 7 AJ2 32 ADOR 4 All 7 USB CAIN CONTROL CI AJl 32 IF SELECT MSB
A2 8 A2 J3  ADOR 7 Al 8  USB CAIN COMPENSATION BIT 7 Al 33 SO ACTIVE Filter 2MHz
A2 9 A2 34 COAXICON Alt 9 USB CAIN CONTROL CO All 34 Lsg CAIN CONTROL C5
AJ2 10 AJ2 35 All 10 USB CAIN COMPENSATION BIT 6 All 35 LS8 ACTIVE FIL TER 4MHz
A2 1 GNO A2 36 GND Al 1L USB CAIN CONTROL C2 AJl 36 LSB Cain CONTROL C6
A2 12 SYNC sMC AR 37  STATION SYNC  COAXICON Al 12 USB ACTIVE FILTER 4MHz All 37 LSB CAIN COMPENSATION BIT 6
aj2 13 OND AR 38 GNO AJl 13 USB CAIN CONTROL C3 AJl 38  SB CAIN CONTROL C4
A2 14 GNO AJ2 39 CNO AJl 14 USB ACTIVE: FILTER 2MHz AJl 39 LSB CAIN COMPENSATION BIT 7
A2 15 5MH* sMC A2 40  MCB IN COAXICON Alt 15 USB CAIN CONTROL C7 All 40 LSB CAIN CONTROL G7
A2 16 GNO A2 4 CND AJl 16 USB ACTIVE: FILTER 8MHi All 41 LSB CAIN COMPENSATION BIT 5
A2 17 GNO AJ2 42 GND AJl 17 USB CAIN CONTROL C4 AJl 42 LSB CAIN CONTROL C3
AJ2 18 USB TOTAL POWER FREQ. SMC A2 43 MCB IN COAXICON Al 18 usb active filter sookhz All 43 LSB CAIN COMPENSATION BIT 4
A2 19 CNO A2 44 CND Alt 19 USB CAIN CONTROL C6 Al 44 LSB CAIN CONTROL C2
A2 20 GNO A2 45 GND AJl 20  USB ACTIVE FILTER 2SOKH] AJl 45 LSB CAIN COMPENSATION BIT 0
A2 21 LSD TOTAL POWER sMC A2 46 MCB OUT COAXICON Al 2L USB CAIN CONTROL C5 At 46 LSB CAIN CONTROL CO
A2 22 CNO A2 47 GNO ANl 22 usb active filter imhz Alt 47 |SB CAIN COMPENSATION BIT 3
A2 23 LOCK A2 48 GNO AJl 23 LSB ACTIVE FILTER 125KHZ All 46 LSB CAIN CONTROL Cl
A2 24 A2 49 MCB T5UT COAXICON Al 24 USB ACTIVE FILTER 125KHz AJl 49 LSB CAIN COMPENSATION BIT 1
A2 25 A2 50  GND All 25  LSB ACTIVE FILTER IMHi Al 50 LSB CAIN COMPENSATION BIT 2
puUl 1 LEAST MOST SIGNIFICANT SWITCH “A* (125KHz) BJI t LSB ro PU2 1 PUS 1 T
PUL 2 SWITCH *0" (1MHz) Bt 2 F2 S pu2 2 PU3 2 ot
PUL 3 SWITCH (250KMi) BJI 3 ri W PU2 3 -12V. FOR BW COMPENSATION PU3 3 ir
| PUL 4 -12 VOLTS TO ACTIVC FILTER BIL 4 3 PU2 4 BITB PUS 4 1T
@ PUT 5 SWICH "C" (S00KH/) 81 5 F6 A PU2 5 BIT A (ISB) PU3 5 .12V TO CAIN CONTROL
£ pu1 6 112 VOLTS TO ACTIVt FILTER Bl 6 F7 ; PU2 6 BITC PU3 6 BIT B
PUT 7 ACTIVC FILTER (16MHz) *H* » BT Ft ° PU2 7 BITO % PUS 7 LEAST SIGNIFICANT BIT A
PU1 8 ACTIVE FILTER (8MHs) "G* RN F4 O PU2 8 CAIN COMPENSATION BIT H (MSB) . Pus 8 BIT C
< PUL 9 SWITCH "E* (2MHz) 5 Ba 9 Fit (g PU2 9  +12V. FOfi BW COMPENSATION O pus 9 BIT 0
PUL 10 SWITCH *f (4MHz) 3, Bi1 10 no K Pu2 10 BITE 3 PU3 10 MOST SIGNIFICANT CAIN BIT H
i BIL It Fo PU2 It BIT C °oPUB I +12V. TO CAIN CONTROL
, Ol 12 F8 a pu2 12 PU3 12 BITE
i BB Fis PU2 13 BIT F s PU3 13 BIT C
Bl 14 Fta PUZ 14 PU3 14 -1V TO CAIN CONTROL
BJl 15 FI3 PU2 15 & PU3 15 BIT F
BJI 16 Fl2 PU2 16 PU3 16
BJl 17 F18 U 17 ¢
BJI IS FI6 PU3 18  r
BJI 19 Fl9 PUS 19 T
BJt 20 FI7 pU3 20
NOTES: ELECTRONIC NOTES: USED ON DRAWN FOR RS 1DA;E7: NORTHEAST RADé(T)AgKBSgRB\gégsARIO(;$RPORATION
. A E ROGE - HAY
UNLESS OTHERWISE NOTED DRAWN BY: WESTFORD. MASSACHUSETTS
1 PL1.PL2.PL3 HAVE SAME ASSIGNMENTS A PHIL BROOK 1-87
AS PUL.PU2. AND PUS3. RESISTORS: CHECKED BY: VLBA BASEBAND CONVERTER
CAPACITORS: MULITCONDUCTOR CABLE FUNCTIONS
INDUCTORS: SCALE % PROJECT
CLASSIFICATION J1 ENCINt ER

AER\CABFUN C ?0fKHO

54120D040
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N

w

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

.SEPARATE CONTROL LINES TO FILTER BOARD

FROM OTHER UNSHEILDED LINES (ESPECIALLY S5MHi

TO AJ2-15)

LINES FROM BUFFER AMP TO SYN. DIVIDER

AND SSB MIXER ARE DOUBtE SHIELDED.

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

CUCIW»«ICS >40TCS*
OLLJJI?SS O0T»CHWISC
NOt &

e T
BCSISIWS. - r*fcvmrT-
1
INCiX 2QRI* £

CMAAIKVS- CIAHIF ICATIt

DC*. 1 DCSCMPTIDN

NOR THCaST RaOiO OOSfRVATOHr CORPORAIIOM
»iAtSTACK ObSfRVATOKT

we

N\ XD>iasSAC

LLTIS
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CHANGE CHK'O  APP'D
LETTER BY BY D.C.N. k DESCRIPTION

# 0-80 TAP X .18 DEEP
(2) HOLES. .25 (REF.)

O ALL SHORT BARS TO BE
093—1 SAME LENGTH - MACHINE TOGETHER.

12517

SHOP NOTES:  UNLESS OTHERWISE SPECIFIED A.E ROGERS Iggti— NORTHEAST RADIO OBSERVATORY CORPORATION
1 MATERIAL: .25 ALUM. 6061-T6 . DIMENSIONS ARE IN INCHES A.PHILBROOK

1 7-87 HAYSTACK OBSERVATORY
2. TOLERANCE ON DIMENSIONS ]
2. FINISH: CLEAR ALODINE FRACTIONAL * 1/64 criceKeD By WESTFORD. MASSACHUSETTS

DECIMAL XX t .OL
DECIMAL XXX t .005
ANCULAR 1 0\O'

3. SURFACE ROUGHNESS NCXT ASSEMBLY SHORT BAR
PER MIL-510-10

4. REMOVE BURRS ANO BREAK MATL * PROCESS P.C. BOARDS SUPPORT
SHARP EOCES I/'et MAX

5. SCREW THREADS PER MIL-STD-9

6. AIL DIMENSIONS TO APPLY FULL BASEBAND FILTER AMP
BEFORE PLATINC OR CON- CLASSIfICATION
VERSION COATING: B 54120M043

MECM ANALrils
AfR\FILTBAR



CHANGt OWN

LETTER  BY D.CN. * DESCRIPTION
SHOP NOTES: UNLESS OTHERWISE SPECIFIED A.E.ROGERS NORTHEAST RADIO OBSERVATORY CORPORATION
1. MATERIAL: .062 ALUM. 6061-T6 1 dimensions are in inches A.PHILBROOK  7-87 HAYSTACK OBSERVATORY
2. FINISH: CLEAR ALODINE 2. TOLERANCE ON DIMENSIONS
. . FRACTIONAL k 1/64 WESTFORD. MASSACHUSETTS
DECIMAL XX t 0L
DECIMAL XXX 1 .005
ANCULAR #+ 0*30*
3. SURFACE ROUGHNESS NCXT ASUUUIr BASEPLATE
PER MIL-STD-IO
4. REMOVC BURRS AND BREAK mail * p«oass BASEBAND FILTER AMP
SHARP EOCES 1/M MAX
3. SCREW THREADS PER MIL-STD-9 FULL
6. ALL DIVENSIONS TO APPLY CASSFCATON
BEFORE PLATINC OR CON-
VERSION COATING. 54120M044

WeeM. AHAIrIS ACRV'ILPLATE DWG. NO.



NOTES

flulvi AHQ/QH HIAL IHC/IMLHT

SHOP NOTES; UNtESS OTHERWISE Sf'COrHO

o

s

ow

DIMENSIONS ARC IN INCHES
IOIIRANCC ON IHMINSIUHS
fHACNONAt 1 1/64

DfCIMAL XX t 01

DECIMAL XXX i .003

ANCUIAR + 030* /
SURFACC ROUGHNESS A
PER MiL-STO-I0

RtMOVf BURRS AND BRC AK
SHANP 10CfS 1/64 MAX
SCRIW THftCAOS HR MU-STD-0
AIL DIMENSIONS TO APf\Y
BirORI PIAIINC ON CUN -
VIRION COa linG

NCIT ASUukY

~fULL_
a.vincAiioN

A E.ROCERS

ail k nottti

OCN. k OCSCRIPTKX

500 (REF.)

3.00 (REF.)

54120M045 =

o

NORTHEAST RADIO OBSERVATORY CORPORATION
HAYSTACK OBSERVATORY
WESTKORD. MASSACHUSETTS

P.C. BOARDS SUPPORT
MECH. SUB-ASSEMBLY
BASEBAND FILTER AMP

C 54120M045
JFR\A9>-MIM t | ow; 5J/E



NOTES:
1) THREADS ON TOP SIDE OF MP5-MP8
NEED TO BE TRIMMED TO BE 0.125 LONG.

CHANCE OWN
IEHER BY

TOP VIEW

SHOP NOTES: UNLESS OTHERWISE SPECIFIED

[T

DIMENSIONS ARE IN INCHES
TOLERANCE ON DIMENSIONS
FRACTIONAL k 1/64
DECIMAL XX t .01
DECIMAL XXX + 005
ANGULAR #* 0*30°

3. SURFACE ROUGHNESS

IS

o

PER MIL-STD-10 V /
RCMOVE DURRS ANO BREAK
SHARP EOCES 1/64 MAX.
SCREW THREADS PER MIL-STD-9
AIL DIMENSIONS TO APPLY
BEFORE PLATING OR CON-
VERSION COALINC.

A.E ROGERS
A.PHILBROOK

NEXT ASStUUIY
ATL k PHOCESS

FULL
CiNSAnCAIION

MIM ANAL_ VIS

D.C.N. A DESCRIPTION

™7

7-87

NORTHEAST RADIO OBSERVATORY CORPORATION
HAYSTACK OBSERVATORY
WESTFORD. MASSACHUSETTS

FILTER AMP
MECH. ASSEMBLY
BASEBAND FILTER AMP

541 20M046
ACR\ACSMT)AS



CHANGE OWN  CHK'D APP'D )
LETTER  BY BY gy  DATE DCN. it DESCRIPTION

NOTES:

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

. DRAWN FOR A.E.ROGERS OATC
SHOP NOTES:  UNLESS OTVOVMSE SPECIFIED - Z.-8? NORTHEAST RADIO OBSERVATORY CORPORATION
2. TOLERANCE ON DIMENSIONS A-PRILBROOIC 7-87 HAYSTACK OBSERVATORY
MATERIAL:  ALUM. .125 THICK FRACTIONAL t 1/64 WESTFORD. MASSACHUSETTS
FINISH: CLEAR ALODINE OCCIMAL XX i Ot
DECIMAL XXX t 005
ANGUIAR 1 0\50' .
3. SURFACE ROUGHNESS O KIXT ASNUUIY BASEBAND CONVERTER HEAT SINK
PER MIL-STD-10
4. REMOVE BURRS AND BREAK MAIL * PROttSS FOR VOLTAGE REGULATORS

SHARP EOGES 1/64 MAX

5. SCREW THREADS PER MIL-STB-9 FULL
6. ALL DIMENSIONS TO APPLY
BEFORE PLATINC OR CON- CLASSIfICAION
VERSION COATING 54120M047

MfCM  ANALrbJS
AER\HFATSINh






3M

50 PIN

BREBC® o s
N

14
15
16
17
18
19
20

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50

CABLE

SOCKETS

— CUT FLUSH WITH CONNECTOR

1300 (APPROX.)

NOTES'

CONNECTOR FUNCTION
TYPE
SMC SYNC
sSMC 5MHz
SMC usB T.P.
\ SMC LSB T.P.
WIRE LOCK
15.00
_ COAXICON ADDR J071
COAXICON ADDR 2/3
COAXICON ADDR 4/7
COAXICON 1PPS
COAXICON MCB IN
COAXICON MCB Tn
COAXICON MCB OUT
COAXICON MCB OUT

PIN  «

SYN

SYN

SO. LAV

SQ. LAV

DSC

18

19

20

13

12

SMC = SMC RT ANGLE FEMALE
CIICTWOOCX NOIt].
COAXICON = COAXICON MALE (MODULE CONNECTOR) %Mc[sfomﬂvlsc
In DUCIUKS-
CAATII(*S-

Cl ASSI» IIMICK

aPhil brook

q

54120DCK9

DVG. LAST CHANGED 11/18/88

NORT»£AST RADIO OBSCRVATQfrY CORPORATION
SArSTACK OBStRVATnwr
VtSIH*O .MASSACMUSC! IS

BASEBAND CONVERTER
CABLE ASSEMBLY

i



PIN 1<

6 /v—=

4.7K
1K
c—NW—o
51

470

Kl— <=
ILEEVEN

B11

NOTES:

1 CUT POWER (PIN 20) ON A61.A63,A65.B64.

2. CUT GND (PIN 10) ON Ab52,A54,A56.B55.

3 SOLDER ON LUG TO GROUND PLANE
UNDERSIDE TO ENSURE GROUND CONTACT
IS MADE WHEN BOARD IS MOUNTED.

4 1uF DIRECTLY BETWEEN B47-1 AND B36-10.

5. ADD SHORT GROUND WIRE B11-8 TO B11-10

6. gjuFAACROSS°+b v “T)0OCND AT 5V. INPUT.

B21

ELECTRONIC NOTES:
UNLESS OTHERWISE NOTED:
RESISTORS:
CAPACITORS:

INDUCTORS:

USED

SCALE  4—1

CLASSIFICA 110N

CHANGE
LETTER

ON

OWN CHK'D APP'D DATE D.C.N. k DESCRIPTION
BY BY BY
+5
GND
A21

(SHOWN FOR SERIAL # 1)

DRAWN FOR: DATE: NORTHEAST RADIO OBSERVATORY CORPORA HON
A E.ROGERS 7-87 HAYSTACK OBSERVATORY
DRAWN BY: WESTfORD. MASSACHUSETTS
A.PHILBROOK 87
CHECKED BY DISCRETE COMPONENT HEADERS FOR

BASEBAND CONVERTER DIGITAL

INTERFACE BOARD
PROJECT

ENGINEER:

SEE-EN

O 54120S050



APH[ | 112/87 | SEE ARCHIVED DISKS



20H BITS 0-7
20H BIT 8
11 BIT 9
2H BIT A

NOTES:

30H-31H
32H-33H
34 HH—-37H
38H-3BH
3CH-3FH
40H-43H
4 4H
A5H
4GH-47H
4UH-49H
4AH-4DH
50H- 5311
54M-n)7Il
5>3H-jrn
60H-6 711
70N-71H
72H-73H
MH-75H
76H-77H

22H
78H-79H
7AH

USB POWER - TEMP STORE
1SB POWER - TEMP STORE
USB SIGNAL TOTAL (32 BITS)
| SB SIGNAL TOAL (32 BITS)
USB REF TDTAL (32 BITS)
1SB REF TDTAL (32 BITS)
USB REF, GAIN (8 BITS)
LSB REF. GAIN (8 BITS)
USB TOTAL POWER REF.
LSB TOTAL POWER REF.
MULTI FACTOR TEMP STORE
"A# REGISTER 32-BIT
"B" REGISTER 32-BIT
'C' REGISTER 64-BIT
PRFViniJS STORE
USB SIG + REF
LSB SIG + REF
USB SIG - REF
LSB SIG - REF
MODE TEMP STDRE
DONE FLAG
SIGN FLAG
PRE vif]JUS =0,CURRENT =I
PREVIOUS MODE STDRE
PERIDD
80Hz COUNT

ELECTRONIC NOTES:

CHANGE DWN CHK'D
LETTER BY BY

20*10**6 (24
20*10**6 (24
20*10**6 (24
20*10**6 (24

312.5
312.5
BITS FDR 819
BITS FDR 819
BITS FDR 819
BITS FDR 819

128 (6dB FRDM MAX)
128 (6dB FRDM MAX)

4000

H (16384)

4000 H (16384)
26*2**24/K

USED ON

UNLESS OTHERWISE NOTED:

RESISTORS:

CAPACITORS

INDUCTORS

CLASSIFICATION

DRAWN FOR:

APP'D
BY

SEC.)
SEC.)
SEC.)
SEC.)

DATE

AE.ROGERS 3/87

DRAWN BY

APHILBROGK

CHECKED BY

PROJECT

engineer

3/87

DATE 0 C.N. k DESCRIPTION

FOR AUTDLEVEL
FDR AUTOLEVEL

FOR ARITH. SUBROUTINES
FOR ARITH SUBROUTINES
FOR ARITH SUBROUTINES

NORMALIZED
NORMALIZED
NORMALIZED
NORMAI. | ZED

1 SLL uhluk *“

NORTHEAST RADIO OBSERVATORY CORPORATION
HAYSTACK OBSERVATORY
WESTFORO. MASSACHUSETTS

8751 RAM STORAGE ASSIGNMENTS
FOR VLBA BASF.BND CONVERTER
RADIOME TRY SOFTWARE



NDTES

S»OP M3TCS* IfIISS OTMCKWISC SPCCIfICD

1 DI»ENSIQNS Ape IN INCMCS
2. TO(rHANIC UN bIXNSIONS
fRAT.11IONAL t |/44
DfCIK.4. XX | 01
DCClhal XXX » 003
ANGULAR * 0*30°
SURTA(C «OUG»tCSS
PCR MIL-SfD-10 V /
RCKJVC BURKS AND BRCAK
SHARP COfilS 1/64 HAX
SCPCV TMKCADS PLR HIL-STD-~
ALL BINtNilOriS TO APPI T
WFOKC PLAfIHi OR CUN-
VIKSIUN CUATIff)

>

onN

A ERQGERS
A.PHIL URfIOK

NLKT Aistnil v

MATI. t fUQCIXS

NONE

CLASIIMCATIO*

7-87

HCM. 1 DCICRIPT10N

HAYSTACK OBSERVATORY
VESTFORD, MASSACHUSETTS

LATCHED MEMORY
BIT LOCATIONS

54120D053

M

C 541200053

NORTHEAST RADIO OBSERVATORY corporation



SHOP NOTES: UNLESS OTHERWISE SPECIFIED

. DIMENSIONS ARE IN INCHES
. TOLERANCE ON DIMENSIONS

FRACTIONAL =+ 1/64
DECIMAL XX = .01
DECIMAL .XXX =+ .005
ANGULAR = 0°30’

. SURFACE ROUGHNESS

PER MIL-STD—10

REMOVE BURRS AND BREAK
SHARP EDGES 1/64 MAX.
SCREW THREADS PER MIL-STD-9
ALL DIMENSIONS TO APPLY
BEFORE PLATING OR CON-
VERSION COATING.

USED ON

NEXT ASSEMBLY
WEIGHT
SCALE

NONE

CLASSIFICATION

CHANGE D'WN  CHKD APPD

LETTER BY BY BY DATE D.CN. ic DESCRIPTION

DRAWN FOR

o A.E.ROGERS NORTHEAST RADIO OBSERVATORY CORPORATION
C.KOSTKA 10/88 HAYSTACK OBSERVATORY
CHECKED BY WESTFORD, MASSACHUSETTS
PROJECT

VLBA BASEBAND CONVERTER
CHECK-OUT / TEST SET-UP

MATL. it PROCESS

STRUCTURES

BCCHOTST A
DWG. SIZE

54120K054

DWG. NO. REV.

MECH. ANALYSIS



A0

Al

A2

A3

AT

f121A

470
21211

470
>12tC

470
4B21D

470
f121E

470
f B21F

BS6

L1PB 001

uscs
L1P8 002
L1P9 003 ygcq
LIPC 004
LIPA 005 4c)
LIPD 006 ocs
LsP9 007 o,
L1PF 009 (gc7
19 PAO L5P8 009 uGo
18 PAL L1IPE 010 |gcg
17 pA2 LSPA 011
16 PA3 LOPD 012 pg
15 PA4 LSPB 013 g3
14 PAS LOPC 014 g
13 PA6 LSPF  01S
12 PA7 LOPE 016
LspC 017
LoPA 018
LSPE 019
LOPY 020 g,
AJ 1A
LSPD 021

LOPB 022 g4
LoPO 023
LOP8 024
LOP3 025 |,
LOPF 026
LOP1 027

LF2
LOP7 028
LOP2 029 |pg3
L2P6 030 IF0

LOP6 031 |,
L2P7 032
LOP4 033

LFs
LSPS 034 | ¢g
LOPS 035
LSP6 036 | g
L1P6 037 | ice
LSP4 038
LIP7 039 | gco
LSP7 040 o,
AJ1B
LIPS 041 | 4co
LSP3 042 | ¢a
L1P4 043 | ooa
LSP2 044 | o

L1PO  04S | oo
LSPO 046
L1P3 047
LSP1 048

L61
L1P1 049 Lec1
L1P2 0S0 | 6c2
AJ1C

L3pb__een
L3P2__ 802
L3P1 803

NEROC - HAYSTACK OBSERVATORY
MESTVORD. HA U

ULDA BASEUAHDTNNUERTER

IHTLRFACE TO H/C bus

SI1ZE DUG,

HO
c | 54 SkH
(JulNs? 1 £mel t bi



pie
PAO

PB I
PA1

PI?

RA1
T2~L

A 00
B ul
02
Din Q3
U4
Qs
5 os
CLR 0?
74259
A 00
B 01
02
Din 03
04
Qs
5 Qs
CTR 07

-J

L1PO

r
J'LAP0™ 15

S LarP2___ 15

v

S H/C

P2P0 1
P2P1 2
P2P2 3
POP3 13

P3PS 14
#SO IS

en

DO w>

fi
CIR

oo ®>

CLft

00
ul
02

04
Qs
06
07

00
01
02
03
04
os

3
Q7

Il H/C
12 H/C

11 H/C
12 H/C

OO w>

80’1

U° w>

5

ZTK

oe
01
02
o*
u4
Qs

07

00
01
02

04
0s
Qs
Q7

oo
01
02

04
Qs

07

Qo
ul
02

u4

Qs
07

H/C

9 H/C

9 H/C

9 H/C
10 H/C

LiP8
L2P8
L3P8
L4P8

L4P9

L4PA

N

DO
Dt
02
D3

O®m>»0000
ERZRZIS

A12

Do
D1
D2
D3

©®owm> o0
3o

A22
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QU
02 RO3 @
() (O O 471 (O [ O Jo
ROS || .~~~ AL G y 98
o iuuuvgiﬁm INPUT
| oP-27 ( =
< ~1  RO9
hacne il
opNe O () 822 ()
o8 NN A N A N A N A A
Q —
O] O
VFC32 o
5 ERs
Sy o000
o A a a a FREQ
C0S C04 CO06
SQUARE LAW DETECTOR
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6C BUFFER

GPD-1003 GPD-1003 °

OuT OuT
0 O o)
+15 O
A
(0] (@] ! (0] (0]
<
<
0 o LI) ) O
(9p]
o
) O @) o PIN
o] o] o Q
@] o
MAT-10
IN MDN

GDP-1002



Page No.
11/25/88

REF

col
MP4

MP3
MS
Uo2
vo3
Uos4
PC
uo1
MS
MP2
MP1
MP20
MP12
MP13
MP14
MP18
MP17
MP15
MP16
MP1?7
MP22
MP21
MP22
MP23
SS
Ms
MS
MS
MS
MS
MS
MS
MS

MsS
WORK
MP19
MPX
WORK
MP4

MsS
PC
vol
uo2
MS
MP2
MP1
RO1

SUBMOD

BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-4WAY
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-A
BBC-BUF
BBC-BUF
BBC-3UF
BBC-BUF
BBC-BUF
BBC-BUF
BBC-BUF
BBC-BUF
BBC-BUF
BBC-BUF
BBC-BUF
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
B3C-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIB
BBC-DIV
BBC-DIV
BBC-DIV
BBC-DIV
BBC-DIV
BBC-DIV
BBC~-DIV
BBC-DIV
BBC-DIV

PARTS LIST FROM DBASE FILE:PARTS.DBF

PART

100B201JMS50
100B470K-Ca-500
1019-1511-000
105K

1250-003
54120M015
74HC139
T4HCLOLS
74HC4050
AER\4WAY2
GPD~1003
HAY42520
MAT-3
PSwW-1211
1105-7521-003
200458-1
200833-4
200835-4
201142-2
201143-5
202394-2
202422-1
328666
3421-6000
3425-6000
3452-6000
3473-6000
541201039
54120M028 BOTTOM
54120M028 TOP
54120M034
54120M038
54120M047
C53306M013-2VA
C53306M014-2UA
C53306M015-2UA
€53306M016
C53306M017
ENGINEER
KC19-153
RT/DUROID 5880
TECH
1019-1511-000
104K

1250-003
54120M018
AER\OSCBUF
GPD-1002
GPD-1003
HAY25014
MAT-10
PSC-4A-4
RCRO5G510J
1874010446
IN4148

226K

330J

616-CG1
74HCTOON
T4HCT14N
74HCT251R
74HCT259N
TJLHCTI2N
74HCT390N
74HCTS573N
T4HCT74N
75174N

75175N

D8751H
D8755A-2
EMD9388-A2T-25F
P8032AH
P8156H
RCRO5G102J
RCR05G471J
RCROS5G472J
RCR05G510J
U49-S1105
WIRE
1019-1511-000
103K
10G070-4F
1250-003

2213

336K
5082-2810
54120M033
87215-7

DESC MFR COsT
200 PF MICROWAVE ATIC 2.87
47 PF MICROWAVE ATC 2.87
SMC BULKHEAD AEP 1.77
1.0 UF AVX 0.32
FEED-THRU ERIE 1.53
BOX DRILLING HAYSTAC:. 20.00
74139 RCA 0.77
744049 RCA 0.78
744050 RCA 0.47
PC BOARD PACLAB 40.00
AMP AVANTEK 23.00
BOX WITH COVERS PREC.MACHINE 40.00
3 DB ATTEN MINICIRCUITS 5.00

DIODE SWITCH
SMC CABLE PLUG
BLOCK

GUIDE PINS
GUIDE SOCKETS
SPRING
COAXICON PIN
HOOD

POWER PINS
FERRULE

20 PIN CONN

50 PIN CONN

16 PIN CONN

10 PIN CONN
F.P.SILK SCREEN
BAR SUPPORT MOD
BAR SUPPORT MOD
MOUNTING PLATE
FRONT PANEL
HEAT SINK
FRONT PANEL
PERFORATED COVER
MODULEREAR PANEL
BAR SUPPORT
SIDE PLATE
CHECKOUT
F.P.BNC

0.062 THK 1 0Z
ASSEMBLY

SMC BULKHEAD
0.1 UF

FEED THRU

BOX DRILLING
PC BOARD

AMP

AMP

BOX WITH COVERS
10 DB ATTEN
POWER SPLIT

51 OHM 1/8Y

40 PIN ADAPTOR
DIODE

22 UF

33 PF

HBOLDERS

7400

7414

74251

74259

7432

74390

74573

7474

75174

75175

8751

8755

WIRE WRAP PANEL
8032

8156

1 X OHMS 1/8W
470 OHMS 1/8W
4.7 K OHMS 1/8W
51 OHMS 1/8W
11.05 MHZ XTAL
WIRE WRAP

SMC BULKHEAD
0.01 UF

DIV 10/11

FEED THRU

220 PF

33 UF

DIODE

BOX DRILLING
20 PIN CONN

MINICIRCUITS 24.00

AEP 2.49
AMP 3.00
AMP 0.3€
AMP 0.48
AMP 0.05
AMP 2.70
AMP 1.04
AMP 0.50
AMP 0.08
M h.06
k)| 6.70
M 2.45
M 2.15
NYES 100.00
HAYSTACK 20.00
HAYSTACK 20.00
HAYSTACK 20.00
HAYSTACK 100.00
HAYSTACK 100.00

PREC.MACHINE 20.00
PREC.MACHINE 10.00
PREC.MACHINE 20.00
PREC.MACHINE 10.00
PREC.MACEINE 10.00

HAYSTACK 100.00
KIKNGS 6.76
ROGERS 143.87
HAYSTACK 10.00
AEP 1.77
AVX 0.10
ERIE 1.53
HAYSTACK 20.00
PACLAB 40.00
AVANTEK 22.00
AVANTEK 23.00

PREC.MACEINE 39.25
MINICIRCUITS 5.00
MINICIRCUITS 60.00

AB 0.20
EMC 10.00

0.20

0.20

0.20
AUGAT 0.50
RCA 1.40
RCA 1.50
RCA 1.62
RCA 1.90
TI 1.58
SIGNETICS 2.60

2.89
RCA 1.50
TI 1.00
TI 1.00
INTEL 65.95
INTEL 30.00
EMC 253.97
INTEL 24.80
INTEL 6.00
AB 0.20
AB 0.20
AB 0.20
AB 0.20
usc 2.85
DATACON 0.14
AEP 1.77
AVX 0.10
GIGABITLOGIC 297.00
ERIE 1.53
AVX 0.12
SPRAGUE 0.70
HP 1.55
HAYSTACK 20.00
AMP 3.20

QTY

p- s

NH PR RRBRHENBRRPHSFORWENF NN R RS R ERRAR SMHMENNHE N R RN O

N
[ T R - Y RV

HMENONFEHELAONSND - - -

TOTAL COST

28.70
5.74
8.85
0.64
6.12

20.00
0.77
0.78
0.47

40.00

23.00

40.00
5.00

168.00

84.66
3.09
0.72
0.96
0.55

29.70
1.04
2.00
0.88

24.24

26.80
9.80
8.60

100.00

20.00

20.00

20.00

100.00
100.00

20.00

20.00

20.00

40.00

20.00

800.00
20.28
143.87
400.00
7.08
0.1¢
1.53

20.00

40.00

22.00

46.00

39.25

5.00

60.00
0.20

40.00
0.20
0.40
0.80
2.50
1.40
1.50

25.92

45.60
1.58
7.80
2.89
3.00
1.00
1.00

65.95

30.00

253.97

24.80
6.00
0.20
1.60
0.40
0.20
5.70

139.86

10.62

3.30
297.00
1.53
0.24
1.40
3.10

20.00

3.20



Page No. 2

11/25/88
PARTS LIST FROM DBASE FILE:PARTS.DBF

REF SUBMOD PART DESC MFR COST QTY TOTAL COST
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
Uo1 BBC-DIV MC1OHO1l6L 10016 MOTOROLA 5.53 8 44 .24
U03 BBC-DIV MC1QH1O4L 10104 MOTOROLA 0.69 1 0.69
Uo2 BBC-DIV MC10H10SL 10105 MOTOROLA 0.69 2 1.38
U04 BBC-DIV MC1lO0H109L 10H109 MOTOROLA 1.00 1 1.00
U0oS BBC-DIV MC1O0H115L MC10H115 MOTOROLA(RQ) 0.59 1 0.59
U06 BBC-DIV MC12040L 12040 MOTOROLA 8.80 1 8.80
RO6 BBC-DIV RCR0O5G100J 10 OHM 1/8W AB 0.20 1 0.20
R0O8 BBC-DIV RCRO5G101J 100 OHM 1/8W AB 0.20 1 0.20
RO4 BBC-DIV RCR05G102J 1K OHM 1/8W AB 0.20 4 0.80
R0O2 BBC-DIV RCR05G152J 1.5K OHM 1/8W AB 0.20 20 4.00
R BBC-DIV RCROS5G221J 220 OBM 1/8W AB 0.10 2 0.20
R10 BBC-DIV RCR05G222J 22K OEM 1/8W AB 0.20 2 0.40
RO5 BBC-DIV RCROS5G300J 30 OHM 1/8W AB 0.20 [} c.80
ROl BBC-DIV RCRO5G331J 330 OHM 1/8W AB 0.20 19 3.80
RO9 BBC-DIV RCRO5G473J 47K OHM 1/8W AB 0.20 2 0.40
RO3 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 & 9.00
C005 BBC-FILT 101J 100 PF AVX 0.13 5 0.65
C011 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 Q.13 1 0.13
[ BBC-FILT 181J 180 PF AVX 0.10 2 0.20
€007 BBC-FILT 201J 200 PF AVX 0.73 1 0.73
C004 BBC-FILT 220J 22 PF AVX 0.10 1 0.10
€008 BBC-FILT 221J 220 PF AVX 0.12 1 0.12
C012 BBC-FILT 2R2J 2.7 PF AVX 0.50 2 1.00
C010 BBC-FILT 391J 390 PF METUCHIN 0.95 1 0.95
€001 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 BAYSTACK 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 C€312C109D2GSCA 1 PF KEMET g.10 2 2.20
U003 BBC-FILT LHO033CG LEO033 ANALOG DEV 22.00 1 22.00
U002 BBC-FILT NES5539N NES5539N SIGNETICS 2.50 7 17.50
RO40 BBC-FILT RCRO5G105J 1M OEM 1/8W AB 0.20 8 1.60
RO12 BBC-FILT RCRO5G121J 120 OHM 1/8W AB 0.20 2 0.40
R0O15 BBC-FILT RCRO5G161J 160 OHM 1/8W AB 0.20 1 0.20
RO11 BBC-FILT RCR0O5G201J 200 OHM 1/8W AB 0.20 3 0.60
RO14 BBC-FILT RCR05G202J 2000 OHM 1/8%W AB 0.20 2 0.40
R BBC-FILT RCR05G221J 220 OHMS 1/8W AB 0.95 1 0.95
R0O08 BBC-FILT RCRO5G240J 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
R0O19 BBC-FILT RCRO5G332J 3.3K OHM 1/8W AB 0.20 2 Q.40
R BBC-FILT RCR0O5G360J 36 OHM 1/8W AB 0.20 1 0.20
R0O10 BBC-FILT RCRO5G470J 47 OHM 1/8W AB 0.20 4 0.80
R0O09 BBC-FILT RCRO5G471J 470 OHM 1/8W A3 0.20 10 2.00
RO13 BBC-FILT RCRO5G510J 51 OHM 1/8W AB 0.20 8 1.60
R0O18 BBC-FILT RCRO5G513J 51K OEM 1/8W AB 0.20 1 0.20
R BBC-FILT RCRO5G621J 620 OHMS 1/8W AB 0.20 1 0.20
RO16 BBC-FILT RCRO5G750J 75 OAM 1/8W AB 0.20 1 0.20
R0O39 BBC-FILT RCR07G200J 20 OHM 1/4W AB 0.30 1 .30
R023 BBC-FILT RN55D1051F 1050 OHM 1X CORNING 0.10 1 0.10
R BBC-FILT RN55D10ROF 10.0 OHM 1x CORNING 0.10 1 0.10
RO01 BBC-FILT RNS55D1272F 12.7K OHM 12 CORNING 0.10 16 1.60
R027 BBC-FILT RN55D1540F 154 OHM 12X CORNING 0.10 1 0.10
RO06 BBC-FILT RN55D1620F 162 OHM 12 CORNING 0.10 16 1.60
R0O03 BBC-FILT RN55D1781F 1.78K OHM 1X CORNING 0.10 8 0.80
RO37 BBC-FILT RNS55D1961F 1960 OHM 1X CORNING 0.10 3 ¢.30
R0O20 BBC-FILT RNS5D2001F 2000 OHM 1X CORNING 0.10 1 0.10
R026 BBC-FILT RN55D2430F 243 OBEM 1X CORNING 0.10 1 0.10
RO05 BBC-FILT RN55D3740F 374 OHM 1X CORNING 0.10 8 0.80
R025 BBC-FILT RNS55D3830F 383 OHM 1 CORNING 0.10 1 0.10
RO36 BBC-FILT RN55D3921F 3920 OBM 1x CORNING 0.10 2 0.20
RO02 BBC-FILT RN55D4221F 4,22K OHM 1X CORNING 0.10 8 0.80
R021 BBC-FILT RN55D4751F 4750 OHM 1X CORNING 0.10 1 0.10
R BBC-FILT RNS5DS1RI1F 51.1 OHM 12 CORNING 0.10 7 0.70
R0O24 BBC-FILT RN55D6190F 619 OHM 1X CORNING 0.10 1 0.10
RO35 BBC-FILT RNS55D7871F 7870 OHM 1X CORNING 0.10 2 0.20
ROQ4 BBC-FILT RN55DB060OF 806 OHM 12 CORNING 0.10 8 0.80
R028 BBC-FILT RNSSD93R1F 93.1 OHM 1X CORNING 0.10 1 0.10
R0O38 BBC-FILT RNSSD9530F 953 OHM 1X CORNING 0.10 2 0.20
U001 BBC-FILT SD5002N SD5002N SILICONIX 3.20 22 70.40
€09 BBC-0SC 100-B-101-J-P-50 100 PF MICROWAVE ATIC 2.50 2 5.00
C06 BBC-0OSC 100-B-201-J-P-50 200 PF MICROWAVE AIC 2.80 2 5.60
MP1 BBC-0SC 1019-1511-000 SMC BULKHEAD AEP 1.77 3 5.31
C01 BBC-0SC 104K 0.1 UF AVX 0.10 3 0.30



Page No.
11/25/88

REF SUBMOD

co4
MP2
MP
DO4
Do3
Ril
cos
co8
co7
co3
Dol
MS
PC
Ms
DO5
Qo3
vo1
RO9
RO6
R21
RO3
Rl4
R10
R18
ROS
RO1
R12
R17
v2

coo1l

MP1

€002
coo02

MPX

Uoo1
Uoo2

MP2
MP3
MP4
PC

U003
Uoos
Uoo4
U006
ROO1

MP5
MP2
Cco3
col
MP1

Ccos

uo2
PC
CR1
MS
uo1
RO6
ROS
RO4
RO2
RO3
RO?
RO1
RO8
MP3
Ci12
co2
Ci3
co3
cos
Cco9
C10
MP4
Cl1
Co4
Co5
Cco6
co?
C
MS
PC
MS
MP2
MP1
uo1L

BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-0SC
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BEC-PWR
BBC-PWR
BBC-PWR
BBC-PWR
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SQL
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB
BBC-SSB

RO05 BBC-SSB

PART

106K

1250-003

135CT050/4C4

1N5232

1N914A

334K

336K

4703

4713

475K
5082-2835
54120M016
AER\0SC3
BAY25014
MA46577B-30
MGF-1402
OP-07EN
RCR05G103J
RCR05G122J
RCR05G200J
RCRO5G224J3
RCR05G270J
RCRO5G330J
RCRO5G362J
RCRO5G391J
RCROSG473J
RCRO5G511J
RCROS5G681J
TLC372CP
104K
2-87215-5
334M

336K
54120M047
7406N
74L07N
87215-2
87215-7
87215-8
AER\PWRDIS
MC7806CT
MC7812CT
MC7906CT
MC7912CT
RCRO5G103J
TS-120-G-A
1019-1511-000
1027

104K
1250-003
1N5232
3313
54120M019
ADVFC32KN
AER\SQDET
BD-4
HAY17515
OP-27EN
RCRO5G100J
RCRO5G102J
RCROS5G274J
RCRO5G362J
RCROSG471J
RCROS5G475J
RCRO5G510J
RCRO5G822J
1019-1511-000
1013

104K

105K

120J

1213

1223

1233
1250-003
1547

330J

3917

3923

3937

4R7J

54120M020
AER\SSB2
HAY45030

JH-140

LMX-113

NE5539N
RCRO5G101J

DESC

10 UF

FEED THRU
FERRITE CORE
ZENER DIODE
DIODE

0.33 UF

33 UF

47 PF

470 PF

4.7 UF

SCHOTTKY DIODE

BOX DRILLING
PC BOARD

BOX WITH COVERS

VARACTOR DIODE
FET

OP AMP

10K OHM 1/8W
1200 OHM 1/8W
20 OHMS 1/8W
220K OHM 1/8W
27 OHMS 1/8W
33 OHM 1/8W
3.6K OHM 1/8W
390 OHM 1/8W
47 K OHM 1/8W
510 OHM 1/8W
680 OHM 1/8W

DUAL COMPARATOR

0.1 UF

50 PIN CONN
0.33 UF

33 UF

HEAT SINK
7406

7407

10 PIN CONN
20 PIN CONN
16 PIN CONN
PC BOARD
+6V REG
+12V REG
-6V REG

-12V REG
10K OBM 1/8W
PINS

SMC BULKHEAD
1000 PP

0.1 UF

FEED THRU
ZENER DIODE
330 PF

BOX DRILLING

VOLT TO FREQ CON

PC BOARD
BACK DIODE

BOX WITH COVERS

OP AMP

10 ORM 1/8W
1000 OHM 1/8W
270K OHM 1/8W
3.6K OHM 1/8W
470 OHM 1/8W
4.7M OHM 1/8W
51 OHM 1/8W
8.2K OHM 1/8W
SMC BULKHEAD
100 PF

0.1 UF

1 UF

12 PF

120 PF

1200 PF
0.012 UF
FEED THRU
0.15 UF

33 PF

390 PF

3900 PF
0.039 UF

4.7 PF

BOX DRILLING
PC BOARD

BOX WITH COVERS

HYBRID
MIXER
5539 OP AMP
100 OHM 1/8W

MFR

ERIE
FERROXCUBE

AVX
SPRAGUE
AVX
AVX

HP

HAYSTACK
PACLAB
PREC.MACHINE
MACOM
MITSUBISHI
ANALOG DEV

X GhELELBEERE

SPRAGUE
BAYSTACK
SIGNETICS

AMP

AMP

AMP

PACLAB
MOTOROLA
MOTOROLA
MOTOROLA
MOTOROLA
AB

SAMTEC

AEP

AVX

AVX

ERIE
MOTOROLA
AVX
HAYSTACK
ANALOG DEV
PACLAB
CUSTOM COMP.
PREC.MACHINE

AVX
ERIE
METUCHIN
AVX

AVX

AVX
HAYSTACK
PACLAB
PREC.MACHINE
ANZAC
MINICIRCUITS
SIGNETICS
AB

PARTS LIST FROM DBASE FILE:PARIS.DBF

COST QTY TOTAL COST

1.G60
1.53
0.10
Q.40
0.40
0.20
0.70
0.12
0.14
0.80
.42
20.00
40.00
39.25
87.00
11.75
7.15
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.50
g.10
6.93
.70
0.70

20.00

0.49
0.46
1.73
3.20
2.00

40.00

Q.35
0.69
0.45
0.69
0.20
0.36
1.77
0.50
0.10
1.53
0.50
0.08

20.00

8.95

40.00

6.00

34.50

7.15
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
1.77
0.12
0.10
0.32
0.50
0.50
1.95
0.12
1.53
2.10
0.12
0.13
0.50
0.70
0.20
20.00
40.00
43.60
86.00
14.95
2.50
0.20

Y
MERHEBEERRWOEHRWORR R HERPRNNG D EWRO R NN WR - N W R L W N

0N OB e W

FONK = B BN N e

-

2.C0
4.59
0.10
0.40
0.40
0.20
2.10
0.24
0.42
0.80
0.84
20.00
40.00
39.25
87.00
11.75
7.15
0.40
0.60
0.40
1.00
0.20
0.20
0.20
0.20
0.40
0.20
0.20
0.50
1.60
6.93
2.10
2.80
20.00
1.96
3.68
3.46
6.40
4.00
40.00
.35
0.69
0.45
0.69
24.80
5.76
5.31
0.50
0.40
4.59
0.50
0.08
20.00
8.95
40.00
6.00
34.50
7.15
0.20
0.60
0.20
0.20
0.20
0.20
0.20
0.20
7.08
0.96
2.00
0.64
4.00
0.50
1.95
0.12
3.06
2.10
0.12
0.13
0.50
0.70
0.40
20.00
40.00
43.60
86.00
29.90
25.00
2.80



Page No.

11/25/88
PARTS LIST FROM DBASE FILE:PARTS.DBF

REF SUBMOD  PART DESC MFR COST QTY TOTAL COST
R14 BBC-SSB RCR05G102J 1K OHMS AB 0.22 3 0.60
RO03 BBC-SSB RCRO5G121J 120 OHM 1/8W AB 0.20 16 3.20
R BBC-SSB RCR05G152J5 1500 OHM 1/8W AB 0.10 1 0.10
R15 BBC-SSB RCR05G200J 20 OHMS 1/8W AB 0.20 4 0.80
ROO1 BBC-SSB RCR05G201J 200 OHM 1/8W AB 0.20 1s& 2.80
RO05 BBC-SSB RCR05G391J 390 OHM 1/8W AB 0.20 2 0.40
R BBC-SSB RCRO5G430J 43 OHM 1/8W AB 0.10 1 0.10
RO07 BBC-SSB RCRO5G431J 430 OHM 1/8W AR 0.20 2 0.40
R0O02 BBC-SSB RCRO5G471J 470 OHM 1/8W AB 0.20 10 2.00
RO0O4 BBC-SSB RCR05G510J 51 OHM 1/8W AB 0.20 3 0.60
RO13 BBC-SSB RN55D1780F 178 OHM 1X CORNING 0.10 1 0.10
R0O12 BBC-SSB RN55D1960F 196 OHM 1X CORNING .10 1 0.10
RO09 BBC-SSB RN55D2000F 200 OHM 1x CORNING 0.10 2 0.20
RO10 BBC-SSB RNS5S5D2100F 210 OHM 1X CORNING 0.10 2 0.20
RO11 BBC-SSB RN55D2150F 213 OHM 12 CORNING 0.10 1 0.10
RO0O8 BBC-SSB RN55D2260F 226 OHM 12X CORNING 0.10 1 0.10

wh% Total wew
3103.72



2500 A.D. 8051 Macro Assembler -~ Version 4.00h

Irput Filenawe : RAD3. asm
Output Filenawe : RAD3.obj

WER TN S I

0000 ORG 0000H + RESET VECTOR

0000 02 01 70 Line INIT {JUMP T INIT

0003 ORG 0003H 1 JUMF TO THIS ADDRESS UFON MCE
0003 02 CO A3 LInp MCE

0013 ORG 0013H ;JUMP TO THIS ADDRESS LFON 160 HI
0013 €O DO PUSH PSH

0015 €O EO PUSH A

0017 T2 & CLR 8CH :ST0P COUNTER 0

0019 €2 8 CLR 8EH 15T0P COUNTER |

0016 85 8A 30 oV 304,844  ;MOVE COUNTER O LOW BYTE TO Re
001f B85 &C 31 MOV 31H,8CH  ;MOVE CGUNTER O HIGH BYTE TO RaM
0021 85 88 32 MOV 32M,8EH  {MGVE COUNTER { LOW BYTE TO R
0024 85 8D 33 MOV 324,80  ;MGVE COUNTER 1 HIGH BYTE TO RAM
0027 75 88 00 MOV B4H, #00H  ;CLEAR COUNTERS

0020 75 &C 00 OV 8CH, 300H

002D 75 88 00 MoV BBH, $00H

0030 75 8D 00 MoV 8DH, §00H

0033 D2 & SETB 8cH :START COUNTER 0

0035 D2 &t SETR BEH :START COUNTER 1

0037 30 A7 37 NB ATH,LABI  IF FROM REF, JUWP TO LABL
0032 ES 30 rov A, 30H ;USE - ADD 16-BIT INTO 32-RIT
003C 5 34 ADD A, 34H

003 F5 34 MOV 34H, A

0040 E5 31 MOV A, 31H

0062 3535 ADDE Ay 35H

0044 F5 35 Moy 35 A

0046 74 00 MOV A, 80

0048 35 36 ADDC A, 36H

008 F5 36 MOV 3tH, A

004C 74 00 MoV A, 40

004E 35 37 ADDE A, 374

0050 F5 37 MoV 37H,A

0052 E5 32 MOV A, 32 sREPEAT FOR LSB

0054 &5 33 ADD A, 38H

0055 F5 38 Hov 364, 0

0058 E5 33 oy A, 33H

005A 35 33 ADDC A, 35H

005C  F5 39 MoV 3, A

005E 74 00 Moy A, #0

0060 35 3A ADDC A, 304

0062 F5 3R Hov 30, A

0066 74 00 MOV A, #0

0066 35 2 ADDC A, 38

0068 FS 3B MOy 3tH, A

0057 €2 08 CLR 8H :CLEAR DONE

006C DO EO FOP A

006E DO DO FOP FoH

0070 32 RETI



wed uct & 129/

0071
0073
0075
0077
0073
0078
007

007F
0081
0083
0083
0087
0083
0088
008D
008F
0031
0033
0055
0097
0099

D2 B6
D2 RO
85 73
€z &6
b2 E6
0z Qf
C2 A0
Dz Al
€z M
85 &0
€2 B

11:

49

20
60
2F

30

50

LABL:

MCR:

FREVL:

C) wE T Gt 0 L Cad Cad
3=

M o7
X DIxomIE

fd
k=

DXILITDETIDX

ol
£ 0 TG 3

o fi)e

ns

L

[t

s

%-.- —
HEIZ

o
=]

bDD-"DD&DD-ﬁ:‘D‘I}bID

ore
X3
bl Y]
o X

hofe-]
X

PSW

20H, 8CH
A4H, SHFH
AH, DREV1
AOH
AlH
AzH
9CH, 70H
EGH
BEH
AOH
9GH, 715
E6H
BEH
AGH
Aty
AZH
9GH, 72H
B6H
BEH
AOH
904, 73H
BGH
BEH
ACK
ACH
AtH
A2H
30H, 60H
E6H

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

;LSB

$RETURN TO BACKGROUND
sFEAD MOLE

1IF RA3 JUMP TO SWPW
1JUP IF PREVIOUS

Fage



wed uct 21 1:37 11:43

106
107

[~

135

15

O0EB
00ED

00F2
O0F4
00F6
OCFa
00FR
QOOFC
OQFF
0101
0103
0105
0108
010A
010C
010E
0111
0113
0115
0117
011A
011C
011E
G120
0123
0125
o127
0123
012B
01ch
0130
0132
0134
0136
0139
0138
013D
013F
0141
0143
0145
0143
014A
014C
014E
0151
0153
0155
0157
0153
01SR
01SE
0160
0182
0164
0167

De E6
D2 RO
85 61 %
€2 85
D2 &6
C2 RO
2 Al

be Re
85 62 1
C2 B6
D2 B6
D2 A0
83 63 30
C2 86
D2 B6
80 5D
30 0 2E
C2 A0

D2 A1

€2 A2
85 74 20
€2 B6

D2 B6

D2 RO
85 79 S0
2 B6

D2 B

€2 RO
2 A1
D2 A2
85 76 30
C2 B6
D2 B6

D2 RO
83 77 90
€2 B8

D2 B6
80 oC
C2 Ao

D2 Af
€2 A2
85 84 %0
C2 B6

De B

D2 A

85 65 90
C2 B6

D2 B6
e fo

Cz Al

D2 A2

S 6o 30
C2 E6

De B5
D2 A0
85 &7 30
CZ k6

PREYVE:

ACH
90H, 754
BSH

BEH
AOH
ALK
A2H
90H, 76H
EEH
B&H
AOH
90H, 77H
BeH

BEH
acx
ACH
AR
AZH
90H, 64H
BEH
BaH
AOH
90H, 55H
BEN
ESH
AO0H
AlH
ASH
90H, B6H
BEH
BEH
ACH
I0H, 67H
ESH

rage



AED LCT L DB a4

163

194
135

213

0163
Ol6H
016D
016F
0170
0173
0176
0173
017C
017F
o182
0185
0188
018R
018E
0131
0134
0137
015R
015D
1%
01A2
0185
0166
0188
01fig
01RE
01KE0
01B3
0156
01E8
01EA
018D
01Co0
01c2
01C4
01C7
01CA
01CD
0159
01D3
0105
0109
015C
01LF
01g2
01ES
01€8
O1ER
O1EE
01F1
O1F4
O1F7
01FR
01FD
0200
0203

0 R7 F3

7573 90
75 73 00
B4 20 06
7578 AO
573 00
B4 30 05
15 78 40
57301
B4 40 06
757820
75 73 03
B4 S0 06
75 78 40
7573 @6
B4 60 06
75 78 80
75 79 (C
B4 70 Ca

ACK:

INIT:

START:
uea:

LSB:

STOR:

FERQ:

PERL:

FER2:

FER3:

PERA:

FERS:

FERS:

SETH

E6H
B7H
B7H

83H, #055H
B3H, 4055
ECH, $07FH
ACH, #OFFH
44H, 480H
45H, #80H
46H, #00H
47H, $40H
48H, $00H
49H, #40H
20H, 40
22H, 40

BGH, $04H
ABH, #085H
BOH, USR
B7H

8H, START
ATH, START
DPTR

TOHK

1H, LSB
11h,158
REFAD!

2H, STOR
1241, STCR
REFAD2

A, 224

25H, 20H

A, 20H, GUT
R, 20H

A, 7CH

A, %0H, FERO
784, 31
7H, #0

A, 410K, CERY
7BH, 480
79H, 40

. k04, PER?
78H, 3160
75H, 40

A, $30H, PER3
7bH, 454
73, 81

A, $40H, PERS
784, 83
75H, 83

A, #50H, PERS
78H, 464
73,46

A, sbCH, PERG
784, 1128
75H, 812

A, 4 70H, FER7

Fage

;STROEE LOW
sRETURN TO HI STATE

sCONF IGURE TIMER

{START COUNTERS FND INTERRURT EDGE DETECT
{SET FORT 3 70 READ (EXCEFT P3.7)

1SET FORT 2 10 READ

;DEFAULT VALLE -6 DB FROM MAX GAIN

$SET INITIAL MODE=0

1SET 160 HI TO HIGH FRIORITY
;ENRELE INTERRUPTS

{ENSURE ACH IS HIGH
;JUMP IF DONE

;JUNP IF REF

$INC COUNT

;00 1 SEC TICK CHECK
;JU¥P UNLESS 0 GOES T0 1
1ADJUST LSE GAIN

sADJUST LSB GAIN

$STORE PREVICUS MODE
;FORCE END OF AV FOR MODE CHANGE

{MASK OUT FERIOD BLTS
;1780 SEC

;1 SEC

ro

;¢ SEC
34 SEC
110 SEC
320 SEC

140 SEC



wed Lot 21

220 0206

222 020C
223 02GE
5 e
=25 0213
26 Q218
227 0218
228 021R
229 021E
230 0221
231 0eg2s
232 0227
233 (22R
23 022D
35 0230
236 0232
237 0234
2i8 023
233 0239
240 0238
24l 023D
e  O02%F
243 0241
244 0244
4> 0246
246 0 48
247  (O24R
248 024D
249 024F
@50 0est
251 02S3
252 02%h
233 6239
23 0258
255 025E
256 0251
257 0263
i 0256
w3 0357
60 0263
2h! (28R
262 3
263 O026F
e84 0270
¢6s 0272
266 0273
267 0276
268 0278
269 0278
270 027C
271 027E
erne 027
273 0281
274 0284
215 285
276 0287

1387 il:4d

C2 B6
D2 B6
D2 RO
85 44
CZ B6

2 Eb
al a8
75 83 00
75 82 &0
D2 08
02 01 9A
30 03 09
ES 44
B4 FF 01
o2
05 44
22
ES 44
34 0 01

PERT:

aut:

LABB:

DONE:
REFAD1:

LiRB2:

L1ABL:

L1RB3:

REFAD2:

LeAR2:
LSRR

Mov

CHE
MOV
CINE
AcALL

MoY

INC
RET

CINE
RET
peC
RET

rage

T8H, #192 160 SEC
79H, 418

R, 82H ;DAL
A, 78H, DONE

Q 8:H O

73H, DN

e
BOH,70H  3COPY TO PREVIOUS

61H, 71H

62H, 72H

63H, 73H

B4H, 74H

65H, 7H

66H, 76H

67H, 77H

AH $SET FLAG TO PREVICUS
SUMM sCALC. NEW AVERAGES

AN iSET 10 CURRENT

OH, LABB

REFCAL sAGC

g?g $SET ACDR TO O TO OUTPUT GAIN
AY

90K, 45H

BEH

ESH 1STROEE

ACH 1SET ADDR TO 1

9CH, 44H sUSB GRIN ON R

BEH

BEH

CLRAM

DPH, 40

DFL, #0

8H sDONE

START 160 BACK TO START |

gH,LlRBl 1JUMR TO LIABI iF BIT 320
S4H

R, $FFH, LIAE2;CONTINUE IF 44HOFFH

444 sADD 1 TO USE REF. GAIN

A, 44H
A, 80, L1AR3

44K ;SUBTRACT 1 FROM USB REF,

A, #FFH, Lang2
45H ;ALD1 TO LSB REF. GAIN

A, 4H
A, #0,LZAR3

H



ned Lot C1 13287

77 o2ea 7R

303 o2 9197

326 0F7 £S5
37 0 %

tnenen

‘ﬂa‘t’l&

mov

R2, #1CH
RI, #33H

Rl

GRY, 40H
R2,L00P1

50H, 34H
S1H, 35H
524, 36H
53H, 37

A, SOH
R, 3CH
S0H, A
A, 5IH
A, 3DH
S1H, A
A, 5eH
R, 3EH4
SoH, A
A, 53H

SUMB

70H, ¥FFH
71H, #FFH
SOH, 34H
S1H, 35
S2H, 36K
53H, 27H

A, S04
C

A, 3CH
SOH, A
A,5iH
A, 3DH
sH,A
R, ScH
A, 3EH
SaH, f
A, 53H
A, 3FK
S3H,A
H
st

rage

;SUBROUTINE TO CLERR ACCUMULATICN

;SUBROUTINE TO SUM SIGRZF
$AND NORMALIZE FUTTING OUTRUT
$IN 70H-T7H

$MULTIALY BY SCALE FACTOR
jUSB SUM(S+R) #26#24%24/K /2¥%24

+[F OVERFLCW SET ALL CNES

1JUMP IF CARRY IS NOT SET



weo Oct 21 1387 11343 Fage

3% 0307 D203 SETE M +SET SIGN FLAG
335 0309 E5 S0 MOV A, SOH
336 030 Fh cPL A
W 00C FS 50 MOV SOH, A

8 OXE 551 Y A, StH
533 0310 Fi CFL A
30 0311 F5 5l MGV StH, A
W 0313 £S5 2 YOV A, SoH
#2 0315 Fb CrL A
M3 0316 F5 52 MOV SaH, A
344 0318 €553 MoV A, 5oH
345 0318 Fh CFL A
36 0316 F5 53 Moy S3H, A
347 03D 91 57 SUM:  ACALL  MUL3R
348 O3IF 85 SB 74 MOV 74H, SEBH
349 0322 85 5C 7S MOV 75H, 5CH
350 0335 30 03 06 INE 9H,S0M2  ;JUMP IF CARRY IS NOT SET
351 038 E575 MGV a, 75
352 030 24 80 AD A, B30H sSET MSB 70 INDICATE -VE SIGN
33 03C F5 75 KV 54,8
356 O3E 65 38 5 SME: MV SOH,38H  ;REPEAT FOR LOMER SB
355 0331 85 39 S5i MOV S1H, 35
35 0334 65 3R 52 NOV S2H! 3AH
357 0337 8538 53 MOV 3H, JEM
38 03/ E5 30 HGy A, 5tH
353 030 &5 &0 ADD By 4CH
360 O03E F550 Y SOH, A
B 0340 E55 KoV A,51H
2 038 35 4 ADDC A 4lH
383 034k F5 5 MV 51K, A
364 0346 £5 52 MoV A, 5eH
%5 0348 35 42 ADDC A, b2H
366 034A F5 52 ¥Qy SeH,
%7 034 E553 MOV A, S:H
368  O34E 35 43 RDOC Ay 43H
39 0350 F553 MOV S5H, A
370 0352 91 57 ROALL  MULER
51, 0354 85 58 72 MGV 72H, SEH

, Q357 85 50 73 oy 73H, 5C
w3 03R  E5 5D YoV A, S0
374 0SC 70 08 N7 stic
375 O0E E5SE MOV A, SEH
376 00 70 06 NI SUNC
377 0362 E5 5 ¥ev A, 5FH
378 0364 70 02 m SUMC
379 0366 80 06 SIMP SUMD
B0 0368 75 72 FF SC: MW 72H, $FFH
B 0%B TS TIFF MOV 73H, #FFH
382 03€E 85 38 50 SUMD: MOV SOH, 3aH
€3 0371 85 39 51 NGV 51H, 354
/s 0376 85 A 2 Y S24, 30H
85 0377 85 3B 53 MGV S3H, 3EH
8 0370 €5 50 MOV A, =OH
87 031C 3 CLR c
388 0370 35 40 SUEB A, 40H
83 037 F5 50 ney SOH, A

35 0381 €5 51 Mav A, SiH



we0 Lot 21 1:37

419 O3FA 24
421 0E e

425 03C8 75
425 03€B 85

#3831 75

} 034 7
w0 007 Bi
431 0303 &
43¢ 020C 85
433 Q3DF 83

43 036 E5
437 0E3 €3
438 (03E3 13
433 O03ER T
440 Q3EC 04
441  Q3ED F3
442 O03EF ES
443 Q3F1 84
445 055 14

446 Q3F6 04
447 O3F7  FS

Tiisd

S8 78
i 77
097 (6

0 Q0
St 00

33 18
2 Sé
83 53
56 00
a7 G0

35 &h
9 4B
oA 4C

SB 4D

SUN3:s

SUM4:
SCALE:

REFCAL:

REFCA:

REFCH:

SUBB

MoV
SUEB
Mav
MoV
SUES

HOV

MoV
cLR

INZ
INC
MV
MoV
DIV
CINE
DEC
INC
kv

S3H, 336 jFUT 26+24+24 IN NUMERATOR
S4H,DPL ;80 HZ CGUNT INTO DEMONINATGR

S6H, #0

575, %0

DIva2

4FH, 53H sMOVE 4 LCW ORDER BYTES
4EH, S9H

4CH, SAH

4DH, SEH

A, 44H
c

A {GAIN/E

REFCA

A sADD 1 IF ZERO
5,4

A, 714

AB sPOWERS2/5

R, SFFH, EFCE

A ;ADD CNE
SCH, A

fage

8



weo Got ¢l 1387 (1:43

448

459
480
461

463
464
463
466
467
468
463
570
471
472
473
474
475
476

478
473
480
481

483
484
58?

7
433
489
430
491
432
493
494
495
436
497
498
493
S60
S0
<02

0%
N

S04

03F3
03FA
03FC
Q3FE
0400
0402
0404
0407
0408
040R

040E
0410
0411
Qhid
0415
0416
0418
041A
041C
041E
0420
0421
0422
0424
0425
0427
0429
042R
042D
042E
O42F
0431
0432
0434
0436
0438
043R
043C
04ZF
0440
G442
0444
0446
0448
0443
044C
044D
Qh4E
0450
0452
0454
0456
0457
04Sh
045D
0460

€3

ES 46
3B 70
ES 47
5571

40 (C
85 S0 FO
84

25 44
50 10
74 FF
80 (C
Fé

85 50 FO
84

Fa4

25 4%
40 02
74 00
FS 44
£5 45
3

13

70 01

04

FS FO
ES 73
84

B4 FF 01
14

04

FS 50
3

ES 48
/TR
ES 43
95 73
40 OC
85 50 FO
84

25 45
%0 10
74 FF
80 oC
Fa

85 S0 FO
84

Fi
25 45

40 02

74 00

F5 45

22

75 SR 00
75 S8 00
75 5C 00
75 D G0

REFCi:

REFCD:

REFC3:

DO+ D
&

DODDODODMD O

[ R4~

SCH, #0

sTRKE FEF - POWER

s IR=P1/(IPY/ ((6/2) +1)

sFOWTR (REF

;DONE IF CARRY NOT SET

sMUST HAVE OVERFLOMED SET ALL ONES

{MAKE POSITIVE

sMAKE NEGATIVE

s POWER) REF

;DONE IF CARRY SET
sUNDERFLOW SET T0 Z€R0



Page 10

0463 75 SE 00 Hov SEH, #0
0466 75 SF 00 MOV SFH, 0
0463  E5 50 "y A, =tH
0468 65 S4 FO MOV B, S4H
O46E A ML A
OLEF  F5 53 4OV S3H, A SMOVE DIRECTLY T0 €
047t 85 F0 5 HOV S9H, &
0474  ES 50 MGV A, SOH
0476 85 55 FO KoV B, S5H
0479 Q4 MUL ok
0476 &5 53 ADD A, SH sA00 IN PARTIAL PRODUCT
047C F5 53 MOV s8H,
047E  E5 FO MoV A, B
0480 35 A ADDC A SAH 16D AND CARRY INTO SA
0482 FS GA MOy ShH, A
0484 E55 MGV A, ShH
0486 34 00 ADCC A, %0
0488 F5 S MOV =kn, f
0488 £S5 5t MoV A, 514
048C 85 54 FO ¥V B, S4H
046F Ak ML AB
043 255 ADD A, S
043 F5 353 MoV 55H, A
0434  E5 FO XV A, B
0435 35 <A ADDE A5
0438 F5 SR X0V SAH, A
0420  E5 S& MoV A, SEH
043C 34 00 ADCC R, 40
C4%E  F5 5 MOV SEH, A 1€ETS CARRY INTO SB
0480 ES 50 ) A, SOH
0482 85 S5 FO MGV B, SEH
0485 A MUL Ak
0485 25 S ADD A, SOH
0483  F5 SA MOV shy,
048R  E5 FO MoV A, B
048 35 SE ADDC  A,58H
O4E F5 S MoV Sk, A
0460 E5 5C MY A, SCH
0483 34 00 ADDC A, %0
04B4  F3 ¢ XOV ste, A
O4E6  ES 51 MOV 8, SiH
04B3 85 535 FO MoV E, 52H
048D A4 ML Y
046C 25 SA ADD R, SAH
O4EE  F5 EA WGV SAH, A
04CO  ES5 FO HEY A,
04C2 35 58 ACDC A SEH
04C4  F3 58 KOV ski, A
0406  E5 5C MoV A, SCH
04C8 34 00 ADDC @40
04CH £S5 SC MOV SLE, A
04CC  ES 52 MOV A, SoH
04CE 85 54 FO MoV B, 54H
04DI A4 MUL AB
042 25 § ADD A, SAH
0AD4  F5 EA Moy ShH, A

0406 ES FO hov A8



weld GOt ol 1su?

0408
04DA
Q40C
04DE
04E0
04E2
04c4
04E7
04E8
04ER
04EC
Q4EE
04F0
04F2
04F4%
04F6
04F8
Q04FR
04FD
04FE
05
0502
0504
0506
0503
0508
050C
0S0E
0510
0513
0314
0516
0513
0514
051C
051E
052
0522
0524
0526
0523
S2R
052C
052
0530
0532
0534
{536
0533
053
053C
0ScF
054Q
0542
Sa4
0546
(S48

IR R}

FO

7 FO

ADDC
Mov
MOV
ADDC
MOY
MoV
MoV

moy
ADDC
MOV
ADDC
MoV
MOV

ADD
MoV

ADEC
Moy

-
(4]
F

2

MDD DDNDDWDLAD DD
# LN ‘n.:ng-:.ﬂ: o e en

R =T = ) § - m 215_‘.‘- i’-

D ED DX ITI>D

Po gD
S n n E_".!
oE X

n D
é"lm

rage

1.



wtd iV S Aoy

619
620

R nennY

g

054A
0S4C
0S4E
0550
0552
0555
0556
0558
055A
055C
0SEE

562
0564
0566
0568
0S6d
036C
05
0570
037e
0574
0375
0578
057
G57C
0S7E
0S8l
0582
0S84
03586
0588
038a
05€EC
038E
0570
0532
0524
0537
0523
0Z:A
053C
0328
05RO
SR
0SR4
0SA6
0SA3
03AR
OSAD
SRE
0SB0
0SB
0SB4
03k
0588

0583

alero

5o Fo

Fo

33 Q0

bivaz:

aren
Y

DD
DEPHDPUNDDNDDEDNDD
angu%;:mw:cm
ger omie T O
X ILPIE DX

&2

:Cf'l
¥

3 -nE§3{3>
smcn T
hnx

wnen

%mb?é‘lbn

DL
- e
W ren

S8H, 30

Fage

ie
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0SBC
O0SEF
05C

OSCS
0eCs
03C7
03C9
0cCh
0SCD

05Dt
05D3
0305
05D7
0509
0SDB
05DD

O‘Ca

7593 00
7R 20
S0
25 50
550
D.Jl

LSHFT:

NEXT:

TCHX:

TIC2:
TIC1:

TICS:

MoV

KoV
ADD
Moy
nov
RDOC
MoV

£2DC
Mav
nov
ADDC
MoV
MOV
ADDEC

MoV
ADLC

v
SUEB

rv
SUBR
KOV

JHC
mov
RDD
nov
nov
ADDE

DEL
DINZ
Moy
Yy
w3y
'\1(‘\0
RET
INC
JhE
nov
CINE
SETR
MOV
MoV
CINE

MoV
RET
END
END

5H, 80
REL533
A, SCH
A, S0k
S, A
A, SIH
A5k
JIH f
A, SeH
A, SaH
ShH, A
Q JJH
A S3H
S3H, A
=éd
n,JaH
sea,n
n

JgH,
g,ob; ;SUBTRACT 15 BIT DIVISOR
1

Jbﬂ
A \Jul
:H A
H +AD0 1 TO QUOTIENT
NEXT ,Juﬁp T0 NEXT IF CARRY NOT SE7
A, =8 $A00 DIVISOR BACK IN
QtJQH
SuH, A
f, J:H
A,Ju
994, A
SCH ;SUBTRACT 1 FROM GUOTIENT
RE,LSHFT
S84, S04
4.4 S1H
unh SH
JE‘H, S3H

764 $RCUTINE TO CHECY 1 SEC
AH, TICl ;9LMR TO TIC! WHEN TICK ABSENT

A5 ;TICK O.K.
76H, 40 $PESET COLNTER

A, %31, TIC3
A sTICK NOT O.K.
77, 0

¥age

i3



wod wl S AI00 Leeto

Jefined

164
Fre
277
Fre
e
{5
éa3
167
26l
293
2hé
en
270
275
49
240
279
159
678
77
501
711
225
201
204
207
210
213
216
213
2e2
101
144
2bb
460
467
432
9
i
336
446
473
478

523
181
193
347
354
414
42}
313
315
380

!

ACK
BSECT
CLRRM
COCE
DATR
DIV32
DONE
INIT
LiAB1
L1Aa2
L1AB3
LaABy
LeAB2
LeAB3
LABL
LABB
LECP1
LS

Symbol Naise Value

0168
OO
0288
0013
0000
0553
023

170
0Z6R
Q267
0270
027F
027C
0285
0071
0238
028C
Q1E0
05Ct
0CR3
0457
0603
0216
01CD
01DE
O1DF
0iE8
0fF{
O1FR
0203
020C
00EQ
013F
25t
0273
0410
041C
0448
0454
0ZED
03ed
03F6
0425
042E
0000
Q3EF
01°R
01E8
031D
Q3ZE
02AD
Q3BE
02D3
C20E
03e8
036E

417
307
e
374
373

References
121 143
3 5
225
148
347 370
453 485
491 497
184 254
191
302 31
376 378

A4

rage
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Defined Sysbel Nawe Value References

283  SumM 0292 236
122 SWFW 010 78
77 TCHK 0612 186
23 TIC 0621 718
@ Tice 061E 720
7T OTICS 0628 724
185 ek 01%F 18¢

Lires Rsceubled @ 725 fssenbly Errors @ 0
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MOTOROLA

PHASE-FREQUENCY
DETECTOR

The MC12040 is a phaje-frequency detector intended for use
In systems requiring zero phase and frequency difference at lock.
In combination with a voltage controlled oscillator (such as the
MC1648), it is useful in a broad range of phase-locked loop ap-
plications. Operation of this device is identical to that of Phase
Detector #1oftheM C4044.Adiscussionofthetheoryofoperalion
and applications information is given on the MC4344/4044 data
sheet.

Operating Frequency = 80 MHz typical

LOGIC DIAGRAM

INPUT OUTPUT

R v ubDD

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 1100 1

0 1100 1

TRUTH TABLE 1 11001

1 0 10 0 1

This is not strictly * functional

truth table; i.e., ii does not cover all 1 10011
possible modes of operation. How- 1 00011
ever it gives a sufficient number of 1 1011t0
tests to ensure that the device will 1 00 110
function properly in all modes ol 1 t 01 10
operation. 0 10 1 10
1 1 0 0 1 it

@) ') X - Dpon't Care

MC12040/
MC12540

PHASE-FREQUENCY
DETECTOR

P SUFFIX
PLASTIC PACKAGE
CASE MS

L SUFFIX
CERAMIC package
CASE 832 02

FIN ASSIGNMENT

Veei ¢ 1 ¥ 5 veez
NC O 2 13 0 NC
00 3 o e
ua 4 Lo b
nc O; 5 10 o NC
RC 6 90 v
VEE o 7 80 NC

NC-—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 30V 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 vee =
PRF = 5.0 mHz
Duty Cycle = 50%
t+ =t- = 15nsi 02ns
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 fl resistor to ground.
3. The device under test must be preconditioned
before performing the ac tests. Preconditioning
may be accomplished by applying pulse
generator 1for 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.
MC12S40 MC12040
pi - B5"C +25*0 +125*C 0*C  +25*C +75'C
n
Under Output
Characteristic Symbol Test Waveform Max Max Max Max Max Max Unit
Propagation Delay *G+4 + 6.4 B 4.6 4.6 5.6 4.6 4.6 5.0 ns
o+ 12 + 6.12 A 6.0 6.0 7.2 6.0 6.0 6.6
6 +3- 6.3 A 45 45 55 45 45 4.9
6+11- 6.11 8 6.4 6.4 7.7 6.4 6.4 7.0
%9+ 11 + 9.11 B 4.6 4.6 5.6 4.6 4.6 5.0
9434+ 9.3 A 6.0 6.0 7.2 6.0 6.0 6.6
9+ 12- 9.12 A 45 45 55 4.5 45 4.9
9 +4- 9.4 B 7.4 64 7.7 6.4 6.4 7.0
Output Rise Time '3+ 3 A 3.4 3.4 3.8 3.4 3.4 3.8 ns
U+ 4 B
11 + u B
12 + 12 A
Output Fall Time %3. 3 A 3.4 3.4 3.8 3.4 3.4 3.8 ns
. 4 B '
11 1 B
“12. 12 A

6-83

+20v

TEST VOLTAGES/WAVEFORMS
APPLIED TO PINS USTED BELOW:

Pulse
Gan. 1

o

© O OO OO OO O ©

© ©o o o

Puls*
Gen. 2

O OO ©OOoOoO oo

o o © ©

VEE
-3.0 or
-3.2V

7

vCC
+2.0V

1.14

1,14

1,14



5D5000/SD5001/SD500 4

DMOS FET Quad

NS}

Siliconix

Analog Switch Arrays

designed for M ilitary and

Industrial Applications .

FEATURES BENEFITS APPLICATIONS

* Low "ON" Resistance * "OFF Isolation ol -107 dB * Audio Switching

¢ Low Input Capacitance * Low Insertion Loss * Video Switching

¢ Low Output Capacitance » Glitch Free Signals * Sample/Hold

* Low Feedback » Fast Switching » Choppers
Capacitance « Crosspoint Switches

« High Channel-to-Channel
Isolation

DESCRIPTION

The Siliconix SD5000 sefies is a monolithic array ol
single-pole, single-throw analog switches designed lor
high speed switching in audio, video, and high frequency
applications in communications, instrumentation, and
process control Designed on the Siliconix DMOS pro-
cess. the SD5000 Is rated lor analog sighals ol 110 V.
while th# SD5001 and SD5002 are rated lor *5 V and
17 5V respectively.

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

FUNCTIONAL BLOCK DIAGRAM

a,o

030

-0 SUBSTRATE

3-90

insertion loss, crosstalk, and feedthrough performance
The threshold voltage lor all switches is 2 V maximum,
simplifying driver requirements lor low level signal
applications

The SD5000 family Is available In 1&-pIn plastic and side
braze dual-in-line packagos, and is rated lor operation
over the-55 to 125°C temperature range.

PIN CONFIGURATION

Dual-tn

Order Pen Numbere:
SD50001, SD50011, SD5002!
Pl.site
SD5000N, SDS001N, SD5002N
Ceramic
See Section 8

Siliconix

ABSOLUTE MAXIMUM RATINGS
SD5000 SD5001 SD5002
20V oV 1BV
20 vV 0V 15V
] 25V 1BV 225V
L] 25V BV 225V
. 30/-25V 25/-15 V 30/-225V

i

30/-03V 25/-03V 30/-03V
30/-25 V. 25/-15 V 30/-225V

ELECTRICAL CHARACTERISTICS3

TEST CONDITIONS

Operating Temperature
Storage Temperature
Power Dissipation (Packaged
(Each Device) ...

10

10

PARAMETER SYMBOL UNLESS OTHERWISE NOTED: S0S000
MIN4 TYP*

Analog Signal Range VANAIOG .10
Dram-Source
Breakdown Voltage bvds Vgs mVBS m*s V.IQ m ‘0 "A 20 25
Source Dr*m
Breakdown Voltage BVSO VGO * VBD * ‘5V.Is * >0nA 20
Oram Substrate oy
Breakdown Voltage oa Vgb + 0 V.lq = K)nA. Source Open 25
Source-Substrate B Lo
Breakdown Voltage evsa VGB “ 0 V. Ig * 10*A. Oram Open 25

vos * 20 V 1
Oram Source .
leakage Current ‘0 (otl) Vgs * VBS * -i v vos * 10V

vDS - Ij Vv

Ve o i
SourceOram
leakege Current 'SOlolfy VGO * VBO - -* v VSO * K)V

vSD - ISv

VGB * m v
Gate Leakage Current G8S VOB © VSB * 0 v VGa - 25 v

Vab - 30 V
Threshold Voltage Vi vos mVGS - VT 0 " 1«A VSB * OV 01 10

Vo v 50
Oram Source la i 1mA Va5 ' 10V 30

«si» D

ON n«si»unce S(on| VSb 0V VGS - 15V 2

VGS 20V 19
Res stance Match** t0S(onj o . "SU-0v VpS S5V 1
fO fwjij Transconouctance Vns 10V .0 20mA ovVI KM/ 19 g
Gate NoOe Capacitance 24

N VDS ‘0 V VOS VB! = mSV
Orem Nod* Capacitance - 1ot MH i3
Source Node Capacitance See Capacitanc. Model as
figure 1
Reverse Transfer Capacitance Cou . 03
Crosstalk see Test Circuill 1and 2
1 3aMmi 107
NOTES:

N as W N e

Rater 10 leti Condition* ipectlied in Electrical Chaiacteiittice Tablet
Doi*i. SmW/*C aoov. 2i'C

H.ler 10 PROCESS OPTION flOWCMART tor Additional information

Tne atyaoraic con,»nt.on whereby the moil negative «atu. if .

minimum, and lh» mott pout,.,

Typical values ace to# OESIGN AiQ ONLY not yunmtepO nor iut>|ect (o production Insting

Tnn untetied pa‘a>neter % guaranteed Cy design
1mS 1 m-mho (1)

Siliconix

LIMITS
SO 5001
MAX MIN4 TYP*

10
50
30
23

24
13
i35
03

10/

. -55* to +125*C

Ta =

S$05002

MAX MIN4 TYP5 MAX

20
70

velue it ama.imum la ut.d in

75
25
1 10
1 >0
1
10 20
50 70
30
23
19
t 5
15
24 35
13 16
35 5
03 5
107
PUCAI

25*C

UNTtT

XA

dB

thia data tn«ei

3-91
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SD5000/SD5001/SD5002

TEST CIRCUIT SWITCHING TEST CIRCUIT

CIOHTAIK MfAfUAIMINT

Omi< Sallch .
10/t000/SOMIOI/S0»003 to score *voo
V.NO-——
w.jtn 100n| R(n - IMO
R*P Hiji# « IMm| C., *?0pf

SWITCHING WAVEFORMS SWITCHING CHARACTERISTICS

'd (O N)(ni) f(n») * 'O FF(ni)
VDo TYP  MAX  TYP  MAX TYP  MAX
5 680 06 10 07 10 so
10 660 07 08 90
15 1k 09 10 140

'OFF 15 Oependsnl on RLind does nol depend
on lhe device chauctonjlic*.

TYPICAL CHARACTERISTICS

DRAIN—TO —SOURCE RESISTANCE VI
SOURCE-TO-SUBSTRATE AND
GATE —TO —SOURCE VOLTAGE

MAXIMUM POWER DISSIPATION
«+ TEMPERATURE

TEMPERATURE(*C) GATE-TO- SOURCE VOLTAGE (VGS) VOLTS

3 )

Siliconix

TYPICAL CHARACTERISTICS (Cont.)

= DRAIN—TO —SOURCE RESISTANCE
o
v
?
2
w
o
z
<
=
@
"
w
24
w
o
['4
=3
o
2]
|
o
—
|
=
<
& 0 25 50 75 100
AMBIENT TEMPERATURE (TA) *C
DRAIN—TO —SOURCE LEAKAGE
CURRENT v« TEMPERATURE
S ORI E-TO--SUBST «AT€ VOITaG
VSB1 v
GATE TO-SCX»RCE AX TAGEVGS OV
< DUAIN-T O -S OUNCE VOITA iE VqS « «0V_
a
o
<
«
°
v
.
z
i
4
o
E
o
3s 45 55 65 75
AMBIENT TEMPERATURE (TA)-C
GATE LEAKAGE CURRENT
v» TEMPERATURE
©
a
o
.
z
i
4
4
=3
o
w
Q
<
<
<
i
4
w
<
o

AMBIENT TEMPERATURE (TA)'C

SOURCE-TO-DRAIN LEAKAGE
CURRENT vi TEMPERATURE

[[eoV]
GATE- TO-SUOSTHA"E vOI TAGE vgb «OV
SOUACE —TO-OR ain VOL 1AGE Vso * [Ov”*.
oM
100k ____GATE TO-ORai 4VOITAGK |[VCq]|+ Ov

10k GATE-TO -ORAIN VO fAGE [VO 0| —

40 56 70
AMBIENT TEMPERATURE (TA)'C

SOURCE-TO-SUBSTRATE LEAKAGE
CURRENT «l TEMPERATURE

AMBIENT TEMPERATURE (TA)'C

CROSSTALK «+ FREQUENCY

FREQUENCY (Hi)

Siliconix



I IEAO LSI PROOUC1S

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER

DESCRIPTION

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

Emitter follower Inpuli provide alrue 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

PARAMETER
vce Supply voltage
Po Internet power disslpetion
t STQ Slorag* temperature range
Tj Mea junction lemperelure
Ta Operating lemperelure range
HE
SE

Lead temperature

EQUIVALENT CIRCUIT

6-no ffi

FEATURES

Gain bandwidth product: 1.2GIU atl7dQ
Slew rale: 600/V,,sec

Full power response: 4IMHt

AvOl: 52dO typical

350MIU unity gain

APPLICATIONS

Fast puls* amplifier!

RF oiclllatora

Fait temple and hold
High gain video amplifiers
(DW > 20MHI)

RATING UNIT
t 12 \
550 mw
-65 10 + 150 -c
150 .c
0lo 70 .c
-65 10 + 125 .c
300 .c

Signetics

SE/NE5539

PIN CONFIGURATION

tINEAP LSI PROOUCI1S

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER

DC ELECTRICAL CHARACTERISTICS

uigj* T

tg

AIb/AT
CMRR

niM
ROUT

Vqut

Vqut

lcc+

uCC~

psnn

*VOL

Av OL

AyOL

PARAMETER

Inpul ollsol vollege

InPul ollsel Current

Input blee current

Common mode (election ratio

Input impedenc*

Output impedence

Output vollege ewing

Output vollege ewing

Poalliv* supply current

Negellve supply current

Power eupply rejection ratio

Lerge elgnal vollege gein

Large signal vollege gein

Large aignel voltage gem

VceB

TEST CONDITIONS

v0 « ov. ns - 10011

Over temp

Ta “ ?5*C

Over lemp

TA - 25'C

Over temp

TK - 25'C

Fm 1kHz, R, - 1000. VCM + 1.7V

Over temp
RI - 150(1 lo GND ® Swing
and 47011 lo -V cc —Swing
Over temp ¥Swing
—Swing
2kfl lo GND
+ Swing
Ta - 23-C
—Swing
Vg * 0,R(*“ 00 Ovei temp
Ta - 2i*C
Vo * 0.R| « 00 Over lemp
TA - 25*C
JVee - £ IV Over lemp
ta - 25'C
VO - *2 3V, -1 7V
R1 - 150(1 lo GNO. 470(1 lo -V cc
VO - +23V. -1 7V
R1 m 2K to GND Ta - 25%C
VO - 425V. -2 OV Over lemp
RI » 2k(J to GND a -
Signelics

T m 25%C unieit oiharwlsi ipecilied

SE 5539

Min Typ
2

70 eo
70 60

+i 3 +30

21
+25 3t
20 27
14
1
11
11
300

46
46 53

Mas

5

25
13

16
17
15
14
1000

60
56

*  SE/NE5539

NE5539

Min Typ Man

70 eo

100

+23 +27

17 -22

200 1000

47 52 57

47 52 57

UNIT

mV

V/*C

nATC

mA

NA/*C
dB
dB
kfl

n

mA

*V IV

dB

dB

dB



UNEAR LS PRODUCTS
IINEAR ISI PRODUCTS

ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER SE/NE5539
Q ULTRA HIGH FREQUENCY OPERATIONAL AMPLIFIER SE/NE5539
AC ELECTRICAL CHARACTERISTICS v, m,.v.I\ - ISOftt. GND I -V«
NE5539 OPEN LOOP PHASE NE5539 OPEN LOOP GAIN
SE 5539 NES5S30
PARAMETER TEST CONDITIONS )
Min Typ M il Min Typ Mu UNIT
Gain bandwidth producl aCL " 1 vO“ 0 1Vp p 1200 1200 il
Small signal bandwidth Acl«2 Rai .
Suiting lima °e e 110 110 Mill
uiting i = '
N . Ac1=2 RL«150n 15 15 nsac
aw ra — .
o ACI=2 Rt»150n 600 600 Vi.Sec
Propagation delay _ '
ol ACl =2 Rta 150(1' 7 7 nsac
ull power rasponsa .
p P ACI»2 Rib 150(L 48 8 il
Full powar raiponia Av » 7. R « 150! 20 20 Mil
i,
Inpul noise voluge N IMU MU IKUrti o tbwit IOMMI M1
RS * 500) 4 4 nVIVH7

POWER BANDWIDTH (SE) POWER BANDWIDTH (NE)

DC ELECTRICAL CHARACTERISTICS vcc. I6y, rt. 25-C uni.,, oiherwis. specified

PARAMETERS TEST CONDITIONS SE5539 NIt
Min Typ Mac
Vos Input olfsel voltage Over temp 2 5
T*25-C 2 3 mv
‘0s Inpul ofIsal current Over temp | 3
Tw- 25-C 1 1 >A
L] Input b lit current Over lernp S 20
CcA
TA«25-C 4 10 mOUIOMCIbIINI UCM
CMRR Common mode refection ratio VCM» x 1.3V, Rs- 100(1 70 85 B
Ice «  Poilllv# supply current Over lamp It 14 R SCs5539 OPEN LOOP GAIN viI FREQUENCY POWER BANDWIDTH
T» » 25'C 1 13 m
scc~ Nagallvi lupply current Over temp € u A
TA= 25-C 8 10 "
PSRR  Powar lupply rejectlon ratio Jveer + IV Over temp 300 1000 VA
T»- 25%C PV
+ Swing .14 +20
vOul  Output voltage Swing th-3;goo|lo GND - Swing -1 - 17 v
m 1) lo -V cc + Swing * 15 *20
- Swing - 14 - 18
SB5539 OPEN LOOP PHASE vi FREQUENCY 0 AIN BANDWIDTH PRODUCT vi FREQUENCY
AC ELECTRICAL CHARACTERISTICS Vcc«* ». Rt « ison lo GND »nd 3900 to - Vcc unless oiherwis
SE5539
PARAMETER TEST CONDITIONS ) UNIT
Min Typ Man
Gain bandwidth product AClb 7 700 Mill
Small signal bandwidth AC, -2 120 Mill
Settling lime Aci-2° 23 X ns
Slew tali ACI-2 "' 330 Vis
Propagation delay Act-2° 45 ns
Full power response ACI= 2 20 MHi
NOT! L I«l#m»| coinp.Mjiion T T
610 a Signetlcs Signetics



ANALOG
DEVICES

FEATURES
High Linearity
+0.01% max at 10kHz FS
+0.05% max at 100kHz FS
+0.2% max at 500kHz FS
Output TTL/ICMOS Compatible
VIF or FA/ Conversion
6 Decade Dynamic Range
Voltage or Current Input
Reliable Monolithic Construction

PRODUCT DESCRIPTION

The industry standard ADVFCJ2 is a low cost monolithic voltagc-
to-frcqucncy (V/F) converter or frcquency-to-voltagc (F/V)
converter with good linearity (0.01% max error at I0kllz) and
operating frequency up to 0.5MHz. In the V/F configuration,
positive or negative input voltages or currents can be converted
to a proportional frequency using only afew external components.
For F/V conversion, ;he same components are used with a simple
biasing network to accommodate a wide range of input logic
levels.

TTL. or CMOS compatibility is achieved in the V/F operating
mode using an open collcctor frequency output. The pullup
resistor can be connected to voltages up to 10 volts, or to + 15V
or + 5V for conventional CMOS or TTL logic levels. This
resistor should be chosen to limit current through the open
collcctor output to 8mA. A larger resistance can be used if
driving a high impedance load.

Input offset drift is only 3ppm of full scale per *C, and
full scale calibration drift is held to a maximum of 100ppm/*C
(ADVFC32BH) due to a low T.C. zener diode.

The ADVFC32 is available in commercial, industrial, and extended
temperature grades. The commercial grade is packaged in a 14-
pin plastic DIP while the two wider temperature range parts are
packaged in hermetically scaled TO-IOO cans.

Voltage-to-Frequency and

Frequency-to-Voltage Converter

ADVFC32

ADVFCJ2 FUNCTIONAL BLOCK DIACRAM

PRODUCT HIGHLIGHTS
1. The ADVFC32 uses a charge balancing circuit technique (see

Functional Block Diagram) 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 of othci support compo-
nents (including the integration capacitor) is not critical.
Inexpensive + 20% resistors and capacitors can be used without .
affecting linearity or temperature drift.

. The ADVFC32 is easily configured to satisfy a wide range of

system requirements. Input voltage scaling is set by selecting
the input resistor which sets the input current to 0.25mA at
the maximum input voltage.

. The same components used for V/F conversion can also be

used for F/V conversion by adding a simple logic biasing
network and reconfiguring the ADVFC32.

(e

. The ADVFC32 is intended as a pin-for-pin replacement for |

VFC32 devices from other manufacturers.

SPECIFICATIONS

Model

DYNAMIC PERFORMANCE

Full Scale Frequency Range

Nonlinearityl
fmi, - 1OKkIti
fm.« * I0OKIIt
frrn. * 0.5MHI

Full Scale Calibration Error (adjuiiablc lo zero)
vs. Supply (Full Seale Frequency » 100kllz)
vs. Temperature

(Full Scale Frequency m [0 klIt)

DYNAMIC RESPONSE
Max Settling Time for Full Scale
Siep Input
Overload Recovery Time

ANALOG INPUT AMPLIFIER (V/F Conversion)
Current Input Range
Voltage Input Range
Differential Impedance
Common Mode Impedance
Input lilas Current
Noninvening Input
Inverting Input
Input Offset Voltage
(mmmatilc to tero)1,1
vs. Temperature (Tmi, to Tm, )
Safe Input Voltage

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

OPEN COLLECTOR OUTPUT (V/F Conversion)
Output Voltage. Logic "O"
*SINK * 8inA
Output Leakage Current in Logic "1
Voltage Range
Fall Timet (Load * 500pF and
«sink * 5mA)

AMPLIFIER OUTPUT (F/V Conversion)
Voluge Range (OmA< |0 < 7mA)
Source Current (0<VQ<7V)
Capacitive Load (without oscillation)
Closed Loop Output Impedance

POWER SUPPLY
Rated Voltage
Voltage Range
Quiescent Current

TEMPERATURE RANCE
Specified Range
Operating Range
Storage

PACKAGE OPTIONS4
Plastic DIP —NHA

ADVFCJ2KN

0 to SOOkKHi

O ® il

10.05% max

10 2% max, 10.05% lyp
15%

10.013% of FSR/%m.x

175ppm/*C

t Pulse of New Frequency
Plus ijis

1 Pulse of New Frequency
Plus 113s

0 to «0.25mA

0to -10V*. 0 to 0.25mA X RIN"
2Mn||10pF OOOknIillOpF min)

750MnilJpF (JOOMHIljpF min)

40nA (250nA max)
18nA (IIOONA max)

4mV max
)opVv/°C
1vs

-Vsto -0 6V

1V to *Vj

O.I"s to (0.1 5/fn-u)
250kfl (SOWnIllOpF min)

0.4V max
IpA max
Oto *JOV

400ns max

0to *IOV
+10mA min
I00pF max
ID max

isv
19V to 118V
6mA typ. 8mA max

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

ADVFCJ2KN
TO-lI00O N/A
NOTES
ud‘rn,i* reme k»« I">™ »e>* jo ru» .0i«. «*p u«d...
*See Filui( I.

See Section 19 for package outline Information.
«Specification! um ¢ aa ADVKCJ2KN.

Specifications tubjecc to change without notice

(typical @ +25*C with Vg : t|SV. unless otherwise noted)

ADVFCJ2BH

HOOppm/ C max

-25*C to *85*C
-55]C to ¢125*C
-65*C to ¢ ISo'c

N/A
ADVFCJ 2111

of full u ale

ADVFCJ2SH

H50ppm/ C

-55*C to #125*C
-55*C to #125*C
-65*C to ¢1J0*C

N/A
ADVFCJ2sll



Variable Modulus Divider
2 GHz Clock Rate

1DG PicoLogic,MFamily

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 timing allows
use ol TTL, CMOS or ECL control logic

WueOR output capability

Temperature and voltage compensation capability

Member of GlgaBlt's 10G Gallium Arsenide Pico-
Logic Family

Available In leadtess chip carrier, llatpack or dice
lorrn

Decoupling capacitors In LCC and llatpack pack-
age facilitate 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
$40/41 pins lo Vss or Vce, one of the following four
division ratio 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 wilt 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 will be driven from 10G,
ECL, TTL Of CMOS logic. The state transitions ol the
10G070 have been optimized lo allow the maximum
amount of lime lo establish the appropriate level on
the MODE Input, simplifying 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 logic, the 10G070 has both a 10G/ECL com-
patible MODE input-MODE (10G/ECL)-and a TTL
compatible MODE Input-MODE (ITL). When driving
lhe MODE (10G/ECL) Input from 10G or ECL logic, the
MODE (TTL) Inpul should be led unconnected.
Similarly, when lhe MODE (TTL) Input Is drivon Irom
TTL or CMOS logic, lhe MODE (10G/ECL) signal
should be lelt unconnected.

When lhe 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 OUTI, OUT2, and OUT3 pins respectively
should be used.

The 10GO070 leatures special Input clamps (Vich and
Vici) which, when connected lo -1.3V, allow the
10G070 to be driven with large peak-lo-peak Input
signals or large overshoots without damage to lhe
Internal gates This Is particularly usoful when the
10G0o70 CIO'CK pin Is driven directly Irom a voltage
controlled oscillator (VCO). When not used, lhe Input
clamps can be led unconnected. Alternatively, Vich
and Vici can be connected to Vooo (ground) and Vss
(- 33V) respectively lor onhanced static protection.
The Vtrim Input can be used as a temperaturo and
voltage compensation Input lor matching lhe thermal
and logic threshold of the 10G070 lo surrounding
ECL components lor maximum noise Immunity and
perlormance. When not used, VtniM should be
connected lo Vee (- 52V).

The 10GO070 Is available packaged In a leadless chip
carrier (LCC), packaged In a llatpack, or In dice lorrn.
Tho LCC and llatpack Include on-board decoupling
capacitors lor maximum noise Immunity, even al
high operating frequencies.

BLOCK DIAGRAM

MODE (I0G(ECL) 0—
mode (n il 3 —j owit

EIE IiE i

$1011 S20/21 340/41

10G070 ORDERING INFORMATION

PACKAGE TYPE

2.00 GHz
LEADL ESS CHIP CARRIER 10G070-2L
DICE f t . )

SPEED

1.75 GHz 1.25 GHz
10GO070L. 10G070 4L
10G070F 10G070 4F
10G070X 10G070 4X

1Q0G070
DRIFILEEIVA3Y/

GBL GigaBit: Logic 106070

PACKAGE DRAWINGS

40 PIN LEADLESS CHIP CARRIER

+@

— .090 max

EffE

.+ 010
-.005

TYP.

Metal vlas lo aid heat conduction.
(Some parts only)

NOTES: To avoid shorts, do not run
uninsulated traces under pin 1Index
mark or under heat conduction vlas.

36 LEAD FLATPACK

PIN NO 1INDEX

-390
SO.
MAX.
.105
MAX.
TOL. * 005

.125/ 300

1984 G lgijtill logi Al ilghls received 6 04.



IGBLJ GigaBit Logic "10G0"70 JGigaBit Logic 1QGG7C

OIVIOE BY »m  MOOE

PROGRAMMING NN ¢ 1T0MCEA
Oulslon Output
S40141 S20/21 Sto/11 Mod* Ratio Pin
vra v Vi« 0 B outo
Via Vss Vss 1 5 outo
Vo Via vic 0 u Outi
Vi« Vil A% t 10 ouT1 C
Vis Vil 2 0 21 ouT2
Vss Vi« Vil 1 20 ouT2
Vi Vil Ve 0 2 ouT3
vic Vi Vi« 1 40 ouT3

OUT1 - 0.00 and 01 ar* mtarnet lU+Hoot in It* N/N & | Ot «j*<.
Us* OUT2 aa c/up output.
STATE TRANSITIONS

0IV10E BY 40/41 MOOE

N/N ¢ 10IV10E*
OIVIOE BY 5/6 MOOE

N/N & i OrvtOER

1
5 Count SuOcyci* (Not* t)
5 Count Suocyci* (Noia i)
5 Count SuOcyci* (Nota })
5 Count SuOcyci* (Nota 1)
S Count Suocyci* (NO!* 1)
S Count SuOcycie (N<M« 1)

Us* OUTO aa c/wp output.

OIVIOE BY 1011 MOOE 00 *00 01 ar* Wu*mat fKp-llops *» in* N/N # | dnrid*r,

N/N ¢ | OiVIOER Us* OUT3 u eftl0 output

NOTES: I. To **o«d wwiK *sii/>tv lonq Slat* Tfranstllon TaOi*a, in* f>v* count suOcyd* on CO. QI and CUT3
U omit*d. Tft* Slat* T/anaitton Taoi* lo* tnia suOcyci* la:
N/N & | OfVIOE*

Pins OUT1. OUT2 and OUT3 do not cnang*
during IAit If** count SUOCrO*.

00 and 01 v* Int*rnai fup-fico« m tft*
N/N & 1dKkJ*r.

0UT2 + CUT3+ 0. 00 and OI i internal M.p-doos in trv* N/N * 1divtder.
Use OUT i as crup output.

GigaBit Logic 1QGD7Q beIGigaBit Logic 1QGQ7

ABSOLUTE MAXIMUM RATINGS (Not* 1)

(8*yond wrucit us*<ul Ul may o* imoaxaOl OC CHARACTERISTICS (Not* 1)

parameter ABSOLUTE MAXIMUM RATINGS SYMBOL PARAMETBR TEST CONOITIONS MIN. TYP. MAX. UNITS
Vooc Supply Vo*trg* -3JVI04 OV M Input Voitag* Hgn AMinputs (aiccpt 1.100 0 v
Input under lestk
Vooo Supply Voitag* (Not* 2) Vo0i. -1.0V to 4.0V _ 20VCVu< - asv.
Vit Supply Voitag* —7.0Vlo - 35V and MOOE
: (TTU Open
Vtmm Input Ttrsno»d Trim Voitag* V(- BOVto V|f ¢6 0V
e Inout Voitag* Low AM Inputs (except - 2500 - 150 v
Load Termination Supply (Notes 2.3) - 10V to Vooo Input under tesie
Voltage Apoiied to Any Output - 2.0V<V,*<-adVv.
In tow Stat* - 40Vto 50V and MOOE
In Higft StaieiNote 2) -2.0V to 50V (TTU Open
Voitag* Appn*d ro any Input: Continuous Vehrry Input voitag* Hign Aanuw“(bc*pt 10 21 v
9 Vss - - 33V,vfl « - S2V.V000 - Voo». - OV.. .- BOVIOOV UOCE (TTU Inout unc*r taatt
—2.0V<Vit <+ 3.4V,
Current From Any Output and MOOE
Continuous 70mA POG/ECU Op*n.
Surga TBO ,
- vnm. Input Voitag* Low AB inputs *ac*ot -1-0 08 v
Currant Into Any input; Continuous -0.5mA to 1.0mA WOOEfITy Input unoar taste
Po Total Pow*r Olss*cation(Tc + 70*Q 1IwW 22.0V<V,< -0.4V.
. and MOOE
Pour Pow*r Olsxoatlon Per Output POGIECU Open.
Pout m (Vooo - Vout) * lour 00mw
u Input Current Htgn Ve. - -0V 60 M*
Storage Temperature -B5*C to 150°C
k Input Current Low Vm m - 2.0v 60
Ail voltages ar* speofleO with V» aa‘ined as - 3.3V. Vo Oupur VAxtag* Mig* 0.900 v
SuOlect to pow*r dissipation limitations . Output Voitag* Low 00
tn operation In TTL or CMOS systems. ««n«* oosillv* load r*sistor termination voltages sre used, Kx Outout Currm Migit
in* Vtt pms on in* packaged da«*c*i must 0* i*(t unconn*ci*o or conn*ct*d to Via. (Nota * Von « -0 950V.
Voo - OV -70 B
Vo* - -0 80CV.
Voo, - OV -60
RCCOMMENOEO OPERATING CONDITIONS ‘Not* 1) “oc Outout Currant Lew
loutput >*acage
PARAMETER Curant) iNoi* 3 Vo*. - - I"oov - 100
Via Swooly Voitag*. osMnao as -X3V :(« S-octy Cerent 5 mA
as 1 Currant
\oo*, Supply Voltage —0.25 uoory Curran 150 mA
' Po Power 0*»»tcai»on a00 mvr
Vooo SuOply voiiage Vixx. -0.5
Suooiy Voilage NOTES: 1. T**i conortrins for art tasia (*>c*pt as not*d om*oant*t.
mi*riac* io ECL T. . i .
tnle/faca 10 TTU CMOS - 40 onm« ygg' N \?{’,,
Inpul Tfv«>no*0 Trim Vo*laga V(| —| 3 Vit eis V<N« OV WdGF - - \1
Veov. - Via WX - -0.95V \
Load Termination Supply Voatsge (Not* 2) |
Interlace lo ECL 5.2 .25 20 I him w i<mitin* K iiim n tuiM m«awisvicanum tiim h Hum *«o VrrcofT a.iiV .
Interface to TTUCMOS (Nole 3) Via X te* »"t W Vit eocie*'vmoc

Case T*mp*ratur*

1. Ail voitagas ar* specified wiin V»t d*tin«d as -3 3V,

2. Tn* *V.0*o arxi Vrr comomatton used I* suOtct to i m»mum output Currnt *nd Output po««
rstriction*.

3. Inoperation In TTL or CMOS syst*ms. wh*n pos<i«v* load r*slslor termination voltages are used, in#

Vrr pms on in* packaged d***c«s must 0* i*n unconn*ct«d or connected lo Vs*.



[GBLj GigaBit Logic 106070 XQBLJ GigaBit Logic 10G07

10G070-2L. 10G070-2F, 10Q070-2X ADDENDUM
AC CHARACTERISTICS (Note 1) AC CHARACTERISTICS (Note 1)
sYmMBOL 10G6070-2
symBOL PARAMETER DICE PACKAGED PARAMETER - . . wax 0T
MIN | TYP | MAX. | MIN. | TYP MAX. .
TI CLOCK Maximum Toggle 1 T CLOCK Majnrxim To<"e 2.0 < A
frequency (Notes 2. 3) 2.0 25 2.0 25 CHI PrT2uency (Notes 2.3)
(Notes 2. 4) 16 18 GHr T2 CLOCK Low Time (Notes 2.3) 250 pS
T2 CLOCK Low Time (Notes 2. 3L 250 250 px T3 CLOCK High Time (Notes 2.21 250 S
(Notes 2. 4) 310 310 PS T MOOE H*jfi or Low to CLOCK 500 PS
T3 CLOCK High Time (Notes 2. 3L 250 250 pr Law ‘Mode Setuo Time-Note 4)
(Notes 2. 4) 310 310 I TS5 CLOCK Low lo MOCE High or 250 ps
T4 MOOE High or Low to CLOCK 500 500 P* T Low (Mode hold Time-Ncte 4)
Low (Mode Setup Time) (Nole 5) CLOCK Low to OUTO or 15 ns
CLOCK L MODE High 250 250 Low MNoie 5)
T5 ow to igh or P» 77
Low (Mode Hotd Time) (Note 5) CLOCK Low 0 OUT 1High or 25
Low iNote 5)
T8 CLOCK Low lo OUTO High or Low (Note 8) 15 18 na T8 CLOCK Low to OLTT2 High o . s
17 CLOCK Low to OUT 1 High or Low (Note 8) 25 26 ns Low (Note 5)
T8 CLOCK Low to OUT2 High or Low (Note 6) 35 36 n* T9 CLOCK Low to OLTT3 High or ns
To CLOCK Low to OUT3 High or Low (Note 6) 45 46 ns Low (Nole 5)
10G070-L. 10G070 P. 10G070-X 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.
AC CHARACTERISTICS (Note 1)
( ) 3. See page 7 ol the 10G070 datasheet lo< CiocX incut test conoittons.
oice PACKAGED 4. See page 7ot the 10G370 datasheet lot Mode control input condJcns.
SYMBOL PARAMETER MIN. TP MAX. MIN. TYP.  MAX UNITS 5. See page 7 oi the 10G070 datasheet tor Output selection data.
Tl CLOCK Maximum Toggle
frequency (Notes 2. 3) 175 175 GHz
(Notes 2. 4) 14 14 GHz
T2 CLOCK Low Time (Notes 2. 3) 285 285 p*
(Notes 2. 4) 355 355 P>
T3 CLOCK High Time (Notes 2. 3) 285 285 pr
(Notes 2. 4) 355 355 P3
T4 MOOE High or Low to CLOCK 575 575 p* 1
Low (Mode Setup Time) (Note 5)
Ts CLOCK Low to MOOE High or 285 285 ps
Low (Mode Hold Time) (Note 5)
T8 CLOCK Low to OUTO High or Low (Note 6) 18 19 ns
T7 CLOCK Low to OUTL High or Low (Note 6) 2.9 30 ns
T8 CLOCK Low to OUT2 High or Low (Note 6) 40 41 ns
9 CL(Jtk Low to OUT3 High or Low (Note 6) 52 53 as

C o”asSiLCUC Inc. A3 ngrss ttse.

Ibbllcivasit Logic 10GD70 GigaBit Logic 1QG

AC CHARACTERISTICS PACKAGE PINOUT DIAGRAM

NOTES: 1. Test Conditions, uniess otherwise itateo:

T* - 25-C Voch - OV Input signal rise time
36LEAO FLATPACX 40 PIN LEAOLESS CHI? CARRIER

Vooc ® Vooo m ov VDCL m Vss Packaged m 150 ps. Olce » 100 ps

Vil - 5.2V Veinm - Vff Input slgnai fail time-

Vss - -13V Vih + -0 8V Packaged » 150 ps. Dice » 00ps

ViCH . oV Viv - - 18V Rise and fall times are measured

Viet + Vs, Vom - -08V between the 20% and 80V. points.

vacx - - 170V Vot - -iav .

Vuci. - -0 95V Reoao * 50 ohms to - 2.0V S/JiJdj-Jn

2. The CLOCK rise and fall times m uil be 2ns or faster (measured from the 20% and 80% points).
3. Tast conditions* Clock input + 2V peak to-pea* sma wa<»e. - 1.3V OC offset (Le. - 03 to - 2.3 sine
wave) wittn Vich » Vet m - 13V. This specification also applies wnen the Clock Input Is driven witn
a- 0.3Vto - 18V square wave with SOps rise and fail times (between the 20% and 80% points), and

V<H - 0V. Wcl - v,s. J«VH
4. Test conditions: Clock Input « tv peak to-peak sine wa*e, - 1.3V 0C offset (Le. -0.8 to -1.8V sine WOOIpOGCVI s21
wave| with Vich - OV. » Vss- moocmu sion

3. The MOOE control Input may Oe arbitrarily changed throughout almost the full 5. 8, 10. 11, 20. 21. *0
or 41 count cycle without affecting tne output. However, the MOOE Input must Oe stao'e at tne
desired level (High or Low) for tne indicated setup time (T4) before the last Input ciock edge of tne
cycle The MOCE input must a/so Oe neid staoie for tne Indicated hold time (T5) after the last input o
dock edge of the eye'e. The “last input ciock edge of the cycle” la the Highto-Low clock transition LUUUUUIU]
which occurs while the counter Is in the state OUT3 m 0. OUT2 » 0, OUT 1m 0, OUTO * 0, O m 1 and
(o]

nou s i« \ri

8. Only the single output selected Dy appropriately strapping the S10/11. S20/21 and S*0/41 P*nsto V ||
or Vss I* valid. Hc » »e QVHMH

Note: Pin 1la marked for orientation Note: P'n 11Is marked for orientation

DICE BONOINQ PAO DIAGRAM

Note: Pad A has a cut co*r>t for onantalkxv



SCHOTTKY BARRIER

HEWLETT
PACKARD

m

Features

LOW TURN-ON 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 barrier diodes winch use a patented “guard
ring design lo achieve a high breakdown voltage

Packaged in a low cosl glass package, they are well suited
lor high level detecting, mixing, switching, gating, log or
A-D converting, video detecting, frequency discriminating,
sampling and wave shaping

The 5062 2835 is a passiva’ed Scholtky diode in alow cosl
glass package |l is optimized lor low turn-on voltage The
5082-2835 is particularly well suited lor me UIIF mixing
needs ol the CATV marketplace.

The 5082-2300 and 2900 Series devices are unpassivated
Scholtky diodes in aglass package These diodes have
extremely low 1/1 noise and are ideal lor low noise mining.
Ind high sensitivity delecting. They are particularly well
suited lor use in Doppler or narrow band video receivers.
Application Bulletins 13. 14. 15, and 16 describe
applications in which these diodes are used lor speed up
ol a transistor, clipping, clamping, and sampling,
respectively Other digital and HF applications are des-
cribed in Application Bulletins 26. 27. 28. 30. 31 and 36

Maximum Ratings

Junction Operating and Storage Temperature Range
5082-2305, 2301. 2302. 2303. 2900.... -60*C to +100"C
1N5711, IN5712. 5082-2800/10/11. -65* C to 200*C
5082-2835 .. -60*C lo ¢150*C
OC Power Dlsslpatlon tMeasured in an ml.mle heat sink al
Tewse * 25*Cl

Derate linearly to zero at maximum rated temperature

5082-2305.2301.2302,2303.2000  ...ccccccvuiinrinns 100 mwW
AINS57Il. IN57 12. 5062-2800/10/11 .....covvvvrrrrnnncs 250 mwW
5082-2835 150 mwW

Peak Inverse Voliage

GENERAL PURPOSE
APPLICATIONS

IN5711

1IN5712
5082-2800/10/11/35
HSCH-1001 (1N6263)
5082-2301
5082-2302
5082-2303
5082-2305
5082-2900

DIODES FOR

W™

"1*A 1100, L

'\J\‘__,j.mm. ¥ -

#

4'*.4 111 170)
51i (Xwi
st u*; CATMOM

M {yzome
W ’5»)-’7|

*1"o0 \j !j

B B

AT T'OIMCNSIOHS INUILLIUfTeas AMD IIN C H IS )

OUTLINE IS

Package Characteristics

Outline 15

Oumel

INS711. 1INS712; 95-5% Tin lead
2800 Series: S5-SS Tin Lead
2300 Series. Gold

2900 Series: 95-5% Tin Lead

Lead Malarial
Lead Finish

Maximum Soldering

Temperature: 230* C for 5 sec.
Minimum Lead
Strength: 41b Pull
Typical Package
Inductance. INS711. IN5712 20 nH
2800 Sories 20 nH
2300. 2900
Series: 30 nH

Typical Package

Capacitance 1N5711. 1IN5712: 0 2 pF
2800 Series 0 2 pF
2300. 2900

Series 007 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

Outline 12 and IS diodes are available on tape and reel
The tape and real specification is patterned alter MS-2% O

Electrical Specifications at TA=25°C

GENERAL PURPOSE DIODES

= Number
j.' 5082-,."d

Package
Outline .

2800,
m, HJ5711,
'.2810,/v
« INS712.

41

2835

HSCH ioor.
» (1N6263) -J

®Test
Conditions1

Minimum *
Breakdown

» Vella - + Voltage
) Vi (mV)./.

70

l«* 10/iA

"-1lr « 100 "A

Maximum
Forward *

410
410
410 .
550
410
340
410

If* 1mA

. Vf MV Max

at Forward
= Current =

c (m A

15

fVim4sv

Maximum
: > Reverse Leakage Maximum
Current Capacitance
Ir(nA) al VvV, (V) c

b))

No..: _Fo, luMher mlo,-nation, see HSCH-1001 (ING263) data sheet in Swnchlng D,odes' sect on pace 000
Effective CarnerOLlfeAIJme (r) for alt mesa diode* « im «

is measured at 2

LOW Vf (FLICKER) NOISE DIODES

tv<
Part Vv
-Number & * pPackage
i'i 5082- A Outline .
i 2305 <>v 15 -
2301 is./.;
-1 2302 15.,-. .
= 2303 = 15 -
V 2900 ... .- 15
* Tesl
Conditions

Non Eiiuciive Cairier lilalima Ir

Matched Pairs and Quads

Dailc
Part , «.Matched
Number Pair . *
5082- Unconnecled
2301 # 5082-2306
-iVF* 20 mV
«JCo *0 2pF
2303 5082-2308
yijf *20mV i
rJCo *02 pF
2900 - 5082-2912 ,
-W, *30 mV*
2800 u15082-2004
* 20 mV-
2811
2835

Minimum

* Breakdown

.( Voltage

v a« (V)
30 m*
30
30

L. 20 .-

10
U=« 10/A

Matched
Quad
Unconnecled

5082-2370
=W+ 20 mV
-ACq » 0 2 pF
5082-2970
-AVf 30 mV

m 5082-2805
JVF «20 mV

5082-2815
IV m20 mv
-iCO «0 2 pF

Maximum
Forward
Voltage

u, VE(mV)
400
400
400
400
400
If m1mA

Matched
Ring Quad
Encapsulated
G-1 Outline

5082-2398
IV e 20 mV
-iC0 02 pF

5062-2814
-W, « 20 mv
-ACO * 0 2 pF

(pF)
50 D

ve -0V
I « 10 MHz

measured *.ih Krakauer method at 5 mA e«cepl lur S082 283S which

V, « 1V Man
at Forward
Current
If (mA)

75 .
50

35

35 -
20

Matched
Bridge Quad
Encapsulated
G-2 Outline

. 5082-2356
AVF + 20 mV
-1C0 + 02 pF
5082-2997
AVE . 30 mV

5082-2813
AVF+ 20 mV
JCO+02pF

Maximum
Reverse Leakige Maximum
Current Crpacitance
I* (nA) al Vv, (V) CifpF)
300 .15 10
300 15 10
300 15 10
500 15 10
100 5 . 12
Ve« 0V
1-10 MHz
Batch
Malched
AVf at If «+ 0 75. 20 mA
am.ml- m ACO at 1* 10 MHz
-ivf at If «0 75. 20 mA
[iCO at 1m 10 MHz
-~ AVf al If m10. 10 mA
i
5082-2836" AVfatif - 05 5mA
-iVE « 20 mv "If * 10 mA
ACO +0 1 pF
5082-2826 AVf at If «io mA
AVf* 10 mV ACO at 1* 10 MHz
-iC0 * 01 pF
5082-2080 AVf at If t 10 mA
-ivf * io mv ANy | 1% 10 MHX
ACq * 01 pF



Typical Parameters

V* - TOAWAROVOITACI M

Figurt 1 I-V Curve Showing
Typical Temperature Variation for
5C82-2300 and 5082*2900 Series
SchottKy Diodes

Figure 4 5082-2300 and 5082-
2000 Series Typical Capacitance
vs Reverse Voltage

n .,

M

figure 2. 5082-2300 Series Typical
Reverse Current vs. Reverse
Voltage at Various Temperature*

Figure 5 |-V Curv* Showing Typi-
cal Temperature Variation lot
50b2-itb00 or tN b/l I Schollky
Oiudes

4-39

Figure 3. 5082-2300 Series and
5082-2900 Series Typical Dynamic
Resistance iRoi vs. Forward Cur-
rent (It).

V, - AfVIRSC VOITAQI IVI

Figure 6 15002-2800 or INS7 n |
Typical Variation ol Reverse Cur-
rent tim vs. Reverse Voltage tV,i 3
Various Teniperalurcj.

Figure 7 6082-2800 or IN57111
Typ.tal Capacitance iCtevs
Reverse Voltage iVhi

o— XN =

V, - FORWARD VOLTACI |V|

Figure 10 I*V Curve Showing Typ-
ical Temperature Variation lor the
5/>82 2811 Schollky Diode.

Figure 13 <50d2-2835) Typical
Variation ol Reverse Current Ur>
vs Reverie VoltaQC iVh»at Various
Tempcralures.

Figure B |-V Curve Showing Typi-
cal Temperature Variation lor the
5082-2810 or 1N5712 Schotlky
Diode

V, - RIVIRSf VOLTACI (V|

Figure U 15082 28111 Typical
Variation ol Reverse Current Hr)

vs Reverse Voltage »VH»at Various
Temperatures.

Figure 14 Typical Capacitance iCt»
vs Reverse Voltage iVh>

to ooo

o lo 10 is 20 s
v, - RIVIRSE VOLTACI (V|

Figure 9 «5082-2810 or 1N5712»

Typical Variation ol Reverse

Current Uri vs Reverse Voltage
*Vh>at Various Temperatures

V, - FORWARD VOLTACI (V)

Figure 12 1-V Curve Showing Typ-
ical Temperature Variations lor
5082 2835 Schottky Q.ode

11— L 11 mill «i i tnml i 111l
1 10 to ioo

If - fOHWARO CURRENT ImAJ

Figure 15 Typical Dynamic Res-
Imqibw\y\i vs Forward Current



types 4JFBD1-7 are germanium back diodes which make use of the*
guantum 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 milli-*
volts and according to the maximum reverse leakage current I
lit. AXIAL DIODE (XTTUNE L]
ABSOLUTE MAXIMUM RATINGS
Part Number 7 units
Forward Current 30 15 10 ma L '
(-55 to +100°C) w0 d ic x5
Reverse Current 10 ma
(-55 to +100°C) l
Lead Temperature, 1/16" + 1/32’ 2 oo 352
from case for 10 seconds 260 e TN c o
ELECTRICAL CHARACTERISTICS~?C)

Sym. BD1 BD2 BD3 BD4 BD5 BD6 BD7 Unit:
Forward Voltage, VF-j=90mv/*lOmv

at I1F1= 10 5 2 1 .5 2 .1ma
Forward Voltage at | f 2Uf2=3*f i) VF2 120 130 170 170 170 160 160mv typ |
Reverse Voltage, IR=Ip max Vri 440 420 400 380 350 330 300mv min |
Reverse Voltage, IR=1 ma VR2 440 465 465 465 465 465 465mv min
Reverse Peak Point Current JP 1 .5 .2 -1 .05 .02 .Olma maxi
Series Inductance (Measured at case) | g 15 15 15 15 15 15 1.50h typ m
Total Terminal Capacity C 8 6 4 3 3 3 3pf typ

(Vp=350mv) 20 10 10 10 10 10 10pf maxi
Recovery Time* tr 1.0 07 0.5 04 04 04 O0.4ns 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 Street/Box 3065/Shawsheen Village Station
Andover, Massachusetts 01810 | Telephone (617) 475-5982 | Telex 94-7150 GPD ANDR



most widely used

Frequency M

computer-automated performance data

iXxers
LEVEL 7 (+7dBm LO, up to 4-ldBm RP

typical production unit / fordala of Ohef models consult (actor/

mixer conversion loss and isolation

pf
MHI

246
2/6
3)6
»6
45/

54/
5/7
6)8

758

819
6/9
9)9
909

1000

000
000

157
610
9to

220
3/0
6/0
960
260

140
600
100
500
800

00
410
/10
60
000

I
M

o
HI

35 00
50 00
65 15
05 61
155 91

216 22
246 3/
306 67
366 98
427 28

517 74
54/ 89
608 19
668 50

728

789 <0

849
900
939
9/0

mixer VSWR

Ireq

mm

5 002

35

152

50 000
100 000

155

7c0

200 000

246
306
366
477

500
54/
606
668
128

I«
819
909
9)9
1000

210
520
870
120

000
70
030
330
6J0

040
240
550
100
000

Conversion Loss

10

4 4dBm

coonn ocnnao
o
& 2

N~N~oo
N
)

VSWR. RF port

LO

+40flm

RPRrRERRE RR=pe RReee

(SN

C3M

by

26
16
15
o

13

10

+7dBm

Lo

4 10dBm

120
« 04

I
2
@

PRR R RREeS
=)
8 "B 3

[NECENEIN
5

ini-Circuits

ft,

(dB)
10 10 10
+7dBm 4 10dBm i4dBm
5 65 5 56 >64 00
5 61 5 48 > 64 00
5 64 5 53 60 03
5 57 5 40 46 89
5 72 564 43 87
574 5 60 41 50
56) 553 40 52
5 67 5 58 38 97
5 70 5 59 37 25
575 5 58 36 91
5 61 5 50 35 02
5 67 5 56 34 28
5 78 5 64 33 94
592 575 32 51
6 05 5 88 32 01
6 23 6 00 31 16
6 51 6 22 30 32
6 84 6 46 29 33
693 6 47 28 95
718 6 76 28 >5
VSWR. 10 port
10 to 10
+4dBm 4 7dBm 4 10dBm
191 2 86 424 *
192 281 401
168 27 403
182 257 353
174 251 342
181 2 49 3 50
180 2 56 3 52
186 2 59 357
197 254 356
203 2 69 356
2 12 272 3 56
220 286 375
229 292 370
2 39 300 393
245 303 399
2 61 321 4
282 3 40 439
293 342 454
303 3 52 45/
314 359 413

(dB)

10

4 7dBm

>67

10

163
160
160
159
158

156
154
154
153
151

154
161
159
162
167

172
179
18/
100
195

6/
57
46
43

44dBm

10

+ 1QdBm

> 70 00

61 87

56 63

45 46

42 13

39 94

38 78

37 08

36 42

35 22

35 11

34 40

33 31

33 27

32 46

31 51

32 98

32 19

31 36

30 61

VSWR. IF port
10 10
47dBm 4 10dBm

144 134
144 132
143 133
142 131
142 131
141 131
140 13!
141 132
141 133
142 136
149 142
162 157
157 151
163 156
170 162
178 169
18/ 176
198 166
2 01 169
21 19/

Isolation L-R

e@ommnh Ui

10

4 4dBm

>64
64
58
45
41

38
3/
35
34

lieg
(MHi)

00
00
71
35
56

52

54
28
06

00
07
54

43

5 000
35 152
50 000
100 000
155 760

200 000
246 220
306 520
366 820
427 130

500 000
547 740
608 040
668 340
728 650

766 950
849 260
909 560
939 710
1000 000

Isolollon L-I

(dB
10
47u

>67

62
56

max

output mv

. 727
4 224
€224
€223
+225

*224
* 227
* 227
*210
4204

4210
4213
*217
+ 199
+ 187

+ 191
+ 185
* 177
*172
+ 166

)

Bm

00
02
44
58
18

80
70
92
27
94

94
50
84

06

DC

25
63

13
22

) detection

DC offset
mv

- 26
- 09

- 80
- 133
-2 13
- 2098
-21/8

Mt>ow*menfs ol fif HO Poww ¢7aém

PORXTBBainNnOVIZS (75BYED

5to 1000 MHz

0

1

2 60
3 95
4 oft
5 96
6 94
7 96
. 97
9 96
10 95

*OV CC»*»mONb>

<9

58

41

86

86

85

85

H f140 50) 1K*7 UAVI

86

2

25

12

AA

46

‘5

60

81

80

84

85

8/

3

C3 Mini-Circuits

mixer harmonic intermodulation

(relative to clewed f output)

Harmonic LO Order

35 25 41 30 46
34 22 45 42 43
66 al 56 45 51
57 82 66 45 60
65 66 68 57 73
64 54 62 54 68
7% 71 78 68 77
79 14 75 73 71
65 66 85 « 85 61
86 + 64 <85 63 85
85 8/ 85 «85 85

4 5 6 1 6

403 UM

IM04/00" UMjtf*vE 70lUbM
MfASijixp n*Q woo:mm/ amp -i025D8M

C3"»nt-Clrcu»tt

LMRIIT
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a TUNING VARACTORS

‘RAMIC GaAs HYPERABRUPT TUNING VARACTORS —

3NSTANT GAMMA = 1.25

: MA-46560 and MA-46570 series of microwave

ing varactors are hyperabrupl [uncllon gallium

enide devices featuring a consiant Qamrna ol 1.25.
iccially high Q laclors (up lo 4000) permit extremely
mar broadband tuning performance through Ka band.
' 0 ol these devices Is similar lo that ol abrupt
ction varactors. Standard capacitance malching Is
OV All diode types In these series may be sup-

m In awide selection of ceramic packages as well
m chip form.

se series are especially designed for use In heavily

TUNING VARACTORS 53

CERAMIC GaAs HYPERABRUPT TUNING VARACTORS —
CONSTANT GAMMA = 1.25 (CONT'D)

NOTES:
1. All GaAs tuning varactors In these series are

available In case style 30 and many other ceramic

case styles as well as in chip lorm. When
ordering specify the desired case by adding (he
case designation as a sullix to the type number.

For example: an MA-4656ID 30 specifies a 15 volt
tuning diode in case style 30 with C j_ 4 between

0.50 and 0.99 pF and a minimum Q (at —4 volts
and 50 MHz) of 2000. Case style 30 is a ceramic
lo metal axial pronged hermetic package. For
other package styles, contact factory represen-
tative.

and:

Cj (V) = voltage dependent |unction capacitance

Vp = applied reverse voltage

£ = built-in potential (1 2 volts)

y = capacllanca vollage slope exponent
(gamina)

K = constant

7 Is within Ihe limits 1.13 <y < 1.40 over
the vollage range 2 12 volls lor lhe MA-46560
series and 2 20 volls for the MA 46570 series.

Total capacitance ol packaged diodes will devlale
Irom consiant gamma characteristics depending
on lhe value of lhe required |unclion capacitance
and lhe package choice due lo differences in case
capacitance (Cp). The figures below illustrate
typical total capacitance versus applied voltage
lor lhe MA-46570 series when case style 30 is

ipied microwave oscillators and filters with wide

idwidth tuning requirements. 2. Case parasltics (Cp and Ls) are given along

with case outlines al the rear ol this catalog. The
Cp values listed typically have tolerances of

*0 02 pF. However, lhe actual case capacitance
ol each diode Is measured to wlihin +0.0025 pF.

MA-46560 Series’+ — Constant Gimmi GaAs Hyperabrupl Tuning Varactors

Breakdown Voltage’ = 15 Volts Minimum
. \ . selected and typical capacitance ratios versus
C.’74 (pF) Capacitance Range*1 3. Breakdown yoltage (VQ) Is measured al 10 ,iA applied vollage using case style 30.
S50 — 349 3.50 4.99 5.00 6.99 7.00 100 ol reverse bias current.
. . 050- 0.99 1.00 — 1.49 1.50 — 249 2.50 — 3.49 3. — 4. . — 6. . — . .
NiMu QT 00 MAX 4. Capacitance Is measured al 1 MHz on a bridge 7. Diode O Is measured by amodliled Deloach
) MA-46566A MA-46567A : P . R 9 technique at —4 volls and extrapolated to 50 MHz.
which has been balanced with a shielded lest (A copy of the article "Determination ol Varactor
39} MA-46563B MA-46564B MA-46565B MA-46566B MA 46567B ho'dor connocted In place, but open circuited. Pararg);ters by a Modified DeLoach Method- is
00 MA-46560C MA 46561C MA-46562C MA 46563C MA-46564C MA-46565C MA-46566C MA-46567C The;.e shielded tesi holders are available for pur- avallabla on rﬁquert)
00 MA-46560D MA 46561D MA-46562D MA-46563D MA-46564D MA-46565D chase. Conlacl lhe factory lor further Information.
00 MA-46580E MA-46561E MA-46562E MA 46583E 5. Customer should specify, within Ihe range In- 8. /;(I)lo(*BCaAeTetcut?i?agl gfri?lsn zr:losrtébﬁc;etlielsols- éi-rliq:ur
00 MA-46560F MA 4656I1F dicated, the required capacitance. The nominal . . . o 9
% this period, each device Is stressed 60 limes per
tolerance at —4 volts Is ION of lhe d with 30 mA In the f d directi d
Ct 2\ MAX 2.7 4.0 4.9 58 80 83 6.5 66 customer requeslod value. Closer tolerances are ;evcoolrs InWIIhe ba':k di?'ect?onorwar frection an
"’t“““] typ 23 34 4.1 4.6 4.9 5.1 53 54 ~available on request. :
: ’ 44 45 4.6 . .
Cr-12/  WIN. 20 29 35 39 42 ) . ) 9. Parasitic Inductance (1-) has been determined at
6. All functions are hyperabrupl with nominal X-Band N Del " thod t
y a 125 where: -Band using a DeLoach method measurement.
. K 10. The total capacitance ratios shown In Ihe specifica-
MA-4( 570 Series- — Constant Gamma GaAs Hyperabrupl Tuning Varactor* Cj(V)- tions are for devices housed In case style 30. Total
vV + By capacitance ratios will vary wifh choice ol case style.
Breakdown Voltage’ = 22 VolU Minimum
C y_4 (pF) Capacitance Range*l' TYP'CAL PERFORMANCE
0.5 MAX. 050- 0.99 1.00 — 1.49 1.50 — 2.49 2.50 — 3.49 3.50 — 4.99 5.00 — 6.99 7.00 — 100
00 MA-46576A MA-46577A TR A Y1 T
KOHIJQNTAI A4lt tI LIMIItO [<J tj VOtVI
>00 MA-46573B 46574B MA-46575B MA-46576B MA-46577B
) MA-48570C MA-46571C MA-46572C MA-46573C MA-46574C MA-46575C MA-46576C MA-46577C CASE CAPACITANCE  olu yF
000 MA-46570D MA465710 MA-46572D MA-46573D MA-46574D MA 46575D
000 MA 46570E MA-4657 |IE MA-46572E MA 46573E
000 MA-46570F MA-4657 tF
Ct.? \°* max 32 53 7.1 8.7 10.0 11.0 115 12 0
i ) TYP.A 26 43 5.7 69 7.8 8.4 89 9.3
.cT-20/ MIN. 22 36 48 66 64 68 7.2 75

i®e noles on page 53.

2 3 4 5 67891012 20

REVERSE BIAS VOLTAGE IVOLTSI REVERSE BIAS VOLTAGE IVOLTSI
MA-46570 SERIES TOTAL CAPACITANCE VS REVERSE

BIAS VOL TAGE (CASE STYLE 30) MA-46570 SERIES CAPACITANCE RATIO VS REVERSE BIAS

VOLTAGE (CASE STYLE 30)



¢ Octave Bandwidth
k Low VSWR — 1.2:1 Typical
g Miniature Size — V2" x 3p" Flatpack

Guaranteed Specifications*
(From -55°Cto +85°C)

Frequency Ranqge SCO-1C0Q MHz

Insertion Loss (Less coupling) 0.3 d3 Max Avg*

Isolation 20 ¢c3 Mm

Amplitude Balance tocsMax  Typical Performance
VSWR 1.2:1 Max

Deviation from Quadrature 2° Max ISOLATION

Operating Characteristics

Impedance 50 Cnr'S Nc.mnal!
Input Power 25 Wa'ts Max Q 25 CC; ot

Ceratec to 1Watt ® 55CC
Package Type Fia'cac-c (FF-2)

'See 3aces3-0tc 3-3 fcr chvsicai dimensions ) DEVIATION FROM QUADTRATURE
Environmental -s -8l
Tnese units are designee to meet the environmental requirements 1 -S
of Tacie 1A cace 255 c: the Acans mF.usse:l E:ectronics catalcc. 5.9
Pin Configuration A;P1,3;P4.C,P£,D;P5. =
All ether cms are crcjnc. §J
Ail S2e0."C3:-ors acciy wn 5C cr'r so-j'ce a~c oac WTceca'ice
"A”e'age o' ccus ec 0o'.cus essj c3
VSWR

12

Phasing Diagram

TRANSMISSION PHASE

COUPLING
3.25

Ordering Information S 28
Unil Price ¢ 278
Model No. Part No. Connectors (5-9 Units)
7cc 800
JH-1 Bt P.n S7 FREQUENCY [MH!|

Oe-ve-y 'SKerr s:oc«

Adams fl *"Russell ANZAC...Make the Connection

ANZAC DIVISION 80 Cambridge Street, Burlington. Masj. 01803-4107 (617) 273-2333 TWX 710 *332 *0258
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ULTRA HIGH Q

is characteristic of the ATC 100 capacitors through microwave
frequencies, even at high ambient temperatures, and under
extremely high currents, permitting reliable operation at high
power levels. Output power increases of greater than 20% per
stage are reported when ATC 100's, with their negligible I: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 microwave frequencies. Extremely low Equiv-
alent Series Resistance (ESR) and high dielectric 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 preamplifier, 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 amplifier
on an X-Ray Spectrometer made possible a threshold sensitivity
of 150 eV.

HIGH SELF-RESONANCE

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

Copytfihl 19/U AntcfK.".tn locfMiical Oivision ol Phase Indu*tfi*s. Inc

1

Performance Curv/L

CAPACITAMCC

FHEQKIt **CT (MHi)

FACOUINCT IMHil



Specifications

ELECTRICAL CHARACTERISTICS:
QUALITY FACTOR: (CJcap). greater man 10.000 al 1 MMI
CAPACITANCE VALUES AMO TOLERANCES:
C*m0 A: U.M.ttilwat and UlaiaikM Item O | Pf 18 100 pf.
C at lii liAtfiil «wal and laltfdiHai liitm 0 1 pi 11 1000 pf.
TEMPERATURE COEFFICIENT OF CAPACITANCE: +90 =20
PPM/6C (-5i"C lo 125°C).
DIELECTRIC TEST VOLTAGE: 250% ol WVDC rating lot 5 secs.
RETRACE: Ltu than iO 02% or 0 02 pF. whichever u greater
AGING EFFECTS: Nona
PIEZOELECTRIC EFFECTS: Non* (No capacitance variation
wtih volugo or pressure)
CAPACITANCE DRIFT: 2 002% or 0 02 pF. whichever is greater
CAPACITANCE RANGE, INSULATION RESISTANCE. AND
OPERATING VOLTAGE (WVOC) UY CASE SIZE
Casa A- 0i »< oo »f (souvuci. to- » i« «i Mm @ js-c. 10* m<].
emimeq iJS'C
Casa B. oii.ru iuo pf noowvoci, to* utionm Mm ® ?s*c. to* Mai-
ard M* 12 us*c
110 » la JOO pi (IO »VOC|; 10 W([SK«ll Mia 9 J1*C. 10* M|
c

“m» Ma () | 25
220pf U 4/0 Pt (JOO WYOCe 10 Ma @ 2iaC. 10* M«l-

2i
SIO»fU 120 P# (100 WOC). 10* Mijohmi M»  2i«C. 10* M(|
ah»l Ma£ 125'C
110 »f la 1000 $ (iC WOC). 10* Mia £ M*C. 10* M«[-
>« Ma  125C
LIFE TEST: 150% laiad voliaga (or 2000 houri al 12S*C aa par
MIL-STD-202C. method 206A (last condition F).
CHANGE IN CAPACITANCE: Al 2S°C; x0 02% or 0 02 pF.
whichivir U greater
QUALITY FACTOR: greater than 10.000 al frequency of 1 MMi.
INSULATION RESISTANCE: Saa table above; no degradation
Standard frequency measurements. 1 MHz, unless otherwise
notad.

Capacity
1/alues

MECHANICAL CHARACTERISTICS:

MfcRMfcTICITY: The porcuiam dioieciric is non porous and
impervious to moi*»iure and commonly usud cleaning solvents.
TERMINATION STYLfcS: avaitoble in Case A as chips and pel-
let*. Case 0 units as chips, pelluls, and loaded devices
TERMINAL STRENGTH: Microslrip. Axial Ribbon, and Radial
Ribbon leaded capacitors withstand a lead pull of S Ibs. for 5
seconds in the axis of the lead pur MIL-STD-202, method 211.
OUTLINE DIMENSIONS: See Mechanical Configurations on
page 7.

MARKING: All ATC Casa A and Casa B capacitors may ho
laser marked with manufacture's identification, capacity and
tolerance code.

ENVIRONMENTAL CHARACTERISTICS:

TEMPERATURE RANGE: From -SSaC 10 +125°C (no derating
ol working voliaga); above 125'C. derate linearly lo 50%
DCWV < 200"C.
ATC 100 porcelain capacitors are designed and manu-
factured lo meet or eiceed lha requirements ol MIL-C-
11272C. according to lha methods ol MIL-STO-202 ATC
100 snncs capacitors are available in all CYttOD stylus.
See QPL list ol MIL-C-11272C:FSC-5910
Barometric prossure (malhod 105, cond. B)

Shock (method 213. cond. J)
Vibration (method 204. cond 0)
Temperature Cycling (method 102. cond. C)
Immersion (molhod 104. cond. 0)
Moisluru resistance (method 100)
Solderabilily (method 20H)
Terminal Sliength (method 211)
Sau Spray (method 101, cond. B)

ATC SW 100 BOILING SALT WATER TEST:

Thermal Shock and Marrnalicily Test

PURPOSE: To provide a non-destructive simulation of Iha ther-
mal shock and degiadahon caused by contaminant absorption
experienced during normal circuit mounting and cleaning

PROCEDURE: With plastic Iweerora. drop capacitors into a
boiling sail water solution. Rernova alluf two hours, wash
thoroughly (distilled water), Itien dry al 1S0*C lor 10 minutes

MEASURE: in.. capacity, and Q ahall bo within published
specifications.

MILITARY SPECIFICATIONS

ATC is on lha QPL List lor MIL C 55681/4 and /S. DO (*90 120
PPM/*C) characteristic, and lha QPL Lisl lo. MIL C-11272. Ruler lo
lha ATC Military Products Manual.

CASE A mini-cubed™ capacitors ara available only as chip* and pallets from 0.1 pF through
100 pF in Iha values and tolerances listed balow; working voltagos SO VDC.

Case 8 MAKI-*'0"UHE*v* capacitors ara available In all values and lolerancoe at lha working
voitaijes shown in the table below The Case 0 sue may be ordered with a rating of 1000

WVOC. 0 | pF to 4/ pF. or with a rating ol 100 WVOC. GUI) (F to 1000 pF. To orduf. speedy
new WVDC in the ordering code.

ans
eat
aai
ORI

taa

s
IKS

lai
lai

SM
saa

l‘L’

TOLERANCE
CODE:

B = *0.1 pF
C = +0 25 pF
D - +0 5pF
F= %1%

G " 2%

J =m+5%

V=50

*MAXI-'Q-UOE*
and mini-cube’fo
aru regisierud
trademarks ol ATC.

Stability

NV

Structure

SELF-ENCAPSULATING
PORCELAIN CONSTRUCTION
Rare metal Internal clectrodes are molec-
ularly bonded and sealed In a monolith
of non-porous porcelain. The ATC 100 i3
a hermetic, microminiature, self-encap-
sulated, high voltage, porcelain chip
capacitor matched to Ihe thermal coeffi-
cient of expansion of commonly used

ls substrate materials...

|t r “x Y -

RUGGED TERMINATIONS

The ATC borricr/Cop” termination is now standard
on allpellets (Pre-iinned capacitors). The termina-
tions remain intact under the most severe thermal
shock, and are not dissolved away e\ en by the most
careless soldering. They easily withstand a 5
minute submersion In 3/5"F soldor pot without
leaching, while retaining complete solderabilily.
Migralion is virtually eliminated and a bond
strength greater lhan 30 Ibs. is typical lor "B" Case
capacitors (110 mils square) with nail head leads.

HERMETIC

The severe thermal shock lo which capacitors are
subiectcd by direct soldering during circuit assem-
bly can destroy Ihe integrity ol conventional capac-
itors. permitting flux and solvents to penetrate the
dielectric. ATC porcelain capacitors are hermetic
and are not degraded by lhe assembly process.

A simple and easy hermelicily test lo simulate lhe
thermal shock of soldering and subsequent absorp-
tion ol contaminants is lo drop the capacitor Into
boding salt water. Remove, wash and verify her-

ULTRA-STABLE

r-TAjy performance is assured by the
sell-encapsulating porcelain
construction. ATC 100's pro-
vide absolute retrace, no mea-
ii surable drill, and complete
stability under extremes ol
voltage, Irequency. lime and
temperature. They are ideal lor
1 high-power, high-current, tun-
ing. or impedance-matching

applications.

- yr-wrtfn..,» 57in

- Lasar m =
marking
available

Low loss
porcelain

| n“r« me,al electrodes

High temp; terminations'.V. " VL

metlcily by relesting I.R., capacity, and O. (For
details, sea ATC SW 100 Boiling Sail Waler Test
on page 4)

RELIABILITY

Reliability alter circuit assembly is oulstanding due
to lhe rugged and hermetic structure provided by
the sell-encapsulated porcelain construction. ATCs
design ol lhe chip capacitor internal structure and
dielectric has resulted in ihe mosl reliable porce-
lain capacitors available proven by exiensive test-
ing programs of approximately 2 million component
hours per month.

ATC has complete Government approved Hi-Rel
testing facilities as well as RF production testing
capability through 25 GHz

LASER MARKING

Is available on ATC capacitors lor quick snd com-
plete identification ol capacitor source, value and
tolerance. This highly legible and permanent mark-
ing resulis in no degradation ol performance or
reliability and is impervious lo all cleaning solvents.

barrkr/C op'5 is a registered trademark ol American Technical Ceranwcs



Thin Film Cascadable
Amplifier Module
5-1000 MHz

GPD-1002M062 AVANTEIC

FEATURES

e Medium Output Level: +6 dBm (Typ)
* Low Cosl
* Small Size

ELECTRICAL SPECIFICATIONS (Measured In m 50-ohm system ® 4 15 VOC nominal)

Typical Guaranteed Specification*

Symbol Chiracterlctlc Tc - 25°C Tc > 0-S0'C Tc - -55% «85%C Unit
BW Frequency Range 5-1000 5-1000 5-1000 MHz
GP Small Signal Gam 130 12 0 Min. 110 Min. dB
— Gain Flatness +10 - - dB
NF Noise Figure 70 — — dB
— Revert* Isolation 180 dB

P 1dfl Power Output @ ¢ 1 dB Compression 460 — — dBm
- Input VSWR — — 2.0:1 Max. —
Output VSWR — — 2.0:1 Max. —

P Two Tone 3rd Order Intercept Point +160 — — dBm
IP. Two Tone 2nd Order Intercept Point +190 — — dBm
*0 0C Current 27 — mA

TYPICAL PERFORMANCE OVER TEMPERATURE (*> #15 VDC unless otherwise notod)

+75*C
+»S*C
-568*C

Noli« Flgura Power Output

ill \
40 too 100 1000 ]
FH#HOUACy, Mrk

MAXIMUM RATINGS THERMAL CHARACTERISTICS’

3C Votlgg* + 17 Volts 0JC 160'C/W
-onImuoui RF INPUL P OW €. ... 4 13 dOm Active Transistor Power Dissipation..............
-55*C lo * 125*0 Junction Temperature Above Cato Temperature........... 1J“c

Operating Casa Temperature
Storage Temperature
H" Series Burn-In Temperature...............

62*C to * 150*C MTDF... TP 1.633.220 (100?)/1.fla2.476 (1062) Itr>.
*For luiihdr information, »e« High Holubiltly seciion.

WEIGHT: (lypical) — 1.5 grams

Input VSWR Output VSWR

too too 1000

y. UHi

Third-Order Intercept Point Second-Order Intercept Point

A

0 200 400 SO fA 1000 0 20 400 faD too tooa

Frtquancy. UHi Ffiquinty, UHi

AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production urut at f25*C ambient)

NUMERICAL READINGS BIAS
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR
MHz IN dB DEG DEV NSEC ouT
too 0 121 1423 174 m - i« 00 17
2000 12 4G U7 A - ift 17
30u0 12 397 ttl 7 -8 .ic 129
4000 iir 1313 156 Cit - 27 114 130
5000 iis 1ft7 [Se)ie] 3 14 13
too O 123 3sl 148 27 1Gt Ift 130
7000 1v) 1344 1998 12 7 in
K40 1% 1343 1BR 129 ft 1
9000 14 1341 12577 - It 2% 120
10000 14ft B3 IS 90 39 3 11ft
11000 17 Bst 10099 8 125
12000 27 12t/ fOfft 59 14
13000 soft 1021 o2 157
S-PARAMETERS, MAGNITUDES AND ANGLES BIAS

FREQ 1 1 12
MHz RATIO ANGLE dB ANGLE dB ANGLE RATIO
too 00 130 1772 4212 17af -23 ftft
20000 IS 7S 14000 16t 1 At 0 it
30000 004 177 ft 13974 ttl ft -23220 234 17
40000 oai « Iftft 4 133l IS# 2 -21 77t 32 10
30000 oil - 101t 13*31 101t -22 fttft 30 14
€00 00 102 -139 1 1BSS . 14s2 -22 092 at =2
70000 131 <13ft ft 1343 1391t -21 fiCs 45S 127
+00 00 Jf2 -ISOft 13412 1333 -21 127 4t 1 s
€00 00 A7 -1713 1341ft 120 -20 fift2 43 097
1000 00 I»7 ISl 2 134M 1Ift0 -19 oft3 47 ft 4
110000 272 B7 13 810 1011 -1t 447 422 112
120000 4%2 47 12fftS «10 -20 06ft 347 17s
rjoooo ftift -42 10 191 009 -21 *23 2ft e 25
1400 00 793 371 ft 343 fti 1 -24 091 20t 3 213
1500 00 .37 -SB2 25/0 o1 -25 33 32 174

- 15 00 VOLTS

ISoL

2 «l

- 15.00 VOLTS

22
ANGLE



Thin Film Cascadable

Amplifier
5-1000 MHz

GPD-1003M063

"Q"AVANTEIC

FEATURES

e +14.0 dBm Output Power
* Low Cost

69— Case

-LECTRICAL SPECIFICATIONS (Measured In + 50 ohm system Q 15 VDC nominal)

Typical Guaranteed Specifications

Symbol Characteristic Unit
Y Te - 25°C Tc - 0*-50*C Tc - -55* «85*C !
BW Frequency Range 5 1000 5 1000 5-1000 MHi
GP Small Signal Gam 105 10 0 Win. 90 Min. dB
— Gain Flatnass t to — - dB
NF Noise Figure 70 — — dB
— Reverse Isolation 180 dB
Pla* Power Output « « 1 dB Compression +140 — —_ dBm
— Input VSWR 150 1 — 2 0:1 Max. —
— Oulpul vsw n 1301 — 20 1 Max. —
IP. Two Ton# 3rd Order Intercept Point +250 — — dom
IP. Two Ton* 2nd Order Intercept Point +370 — — dBm
0 DC Current — mA

55
'YPICAL PERFORMANCE OVER TEMPERATURE <0 #15vocC unless otherwise noted)
EY: &25*C
€8S *C --mmmmmmeeee
Nolae Figure Power Output
200 400 100 000 I0CO 200 400 100 000 1000 300 400 too 100 1000

Fi*ru«Ky. MHi ficqueA*y. MHF FiisuiAcy, MM*

1AXIMUM RATINGS THERMAL CHARACTERISTICS*

ot 13 dBm Active Tranilstor Power Dlsalpallon........
55*C lo #125*C Junction Temperature Above Case Temperature
62*C lo & 1b0*C .
e # 125%C

C Voltage
ontlnuoui RF Input Power
periling Ceee Tamptralura.
tonge Temperature
H" Serlei Burn-In Ttmpcreture.

+ 17 Volts

...869.341 (1003)/2.101.101 (1063) Mrs.

‘For further Information. i«« High Ruiub.iily taction

/EIGHT: (typical) — 1.5 onms

Input VSWR

200 400 100 100

Frtquirtcy, MHi

1000

Third-Order Intercept Point

AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit

NUMERICAL READINGS

FREQ VSWR GAIN
MHi IN dB
1000 113 n 32
2000 117 n i«
3000 123 114
4000 127 1061
too 0 131 1064
6000 136 io 72
7000 141 10 74
00 0 1s3 1067
*00 0 10 10 76
1000 0 164 10 00

I INEAftI/AT *OM RANGE 100 0 10 1000 0

S PARAMETERS, MAGNITUDES AND ANGLES

FREQ 1
MHi RATIO ANGLE
100 00 063 -123 2
200 00 066 116 4
300 00 002 +1276
400 00 104 +130J
600 00 11 -1)26
600 00 131 1441
700 00 144 167 4
600 00 163 119 4
600 00 166 166 2
1000 00 207 136 3
1£00 00 M3 06 6
1200 00 466 23
1300 00 646 “154
1400 00 763 +600
ILOO 00 120 754
1600 00 62 64 2
1700 00 )7 -109 1

11 0(6
11120
I 24|
10 624
10 657
to 755
10 766
10 771
10973
In2tl
11 451
10592
| 449

5442

2152

174

-1 115

PHASE
OEG

111 40
141 34
122 54
104 21
*6 05
16 it
47 &9
26 70

161
16 41

21

ANGLE

1711
1170
1605
1541
1411
14t 1
1351
1271
120 2
109 3
954
76 2
555
439
390
371
362

GPD-1003M063

Output VSWR

FrequefKy. MHi

Second-Order Intercept Point

dB

-21 461
-22 503
-20 665
-f1 173
-21 142
«lt 214
+20 660
-20 591
-19 731
-1 617
-20 163
-19 3@
-19 965
-21 462
-22 013
-22 710
-24 469

Frequency, MHi

ambient)
MAS - 1500 VOLTS
GPDEL VSWR IsoL
MSEC ouT dB
00 146 2229
54 143 22 12
51 139 21 09
51 13 21 62
5 129 2129
52 17* 2100
67 120 2102
56 122 934
59 124 1194
00 126 1041
BIAS - 1500 VOLTS
12 22
ANGLE RATIO ANGLE
16 149 -1l
51 125 QI
262 146 +220
257 139 341
31 141 493
331 134 ‘141
39 1 147 779
433 164 -131
401 157 -108 0
361 160 41213
402 165 -1520
s 144 175 1
241 132 166 3
206 133 154 4
251 133 1344
306 145 u71
221 163 102 4



The Non-Woven Glass Microfiber-Reinforced FTFE Structure

MICROWAVE MATERIALS DMS&N |
BOX 700 CHANDLER, ARIZONA 85224
PHONE (602) 961-1382
TWXS10-950-1951

Woven Glass +_

Laminate
G- C Photomicrograph (55X)
of typical woven glass
/ o~ e JeifaUtAo: #*' laminate. Note "window"
’ o effect in fiber structure.
Availability _
. . RT/duroid
Thickness: Rogers material at same
Standard and clcse tolerance laminates available in thicknesses magnification. Note even
ranging from .005* to .375' dispersion of glass mi-
crchbers, uniform struc-
ture.
Typical Thickness Tolerances. RT/duroid 500G series
Nominal Clcse Extra Close
.010' + .C007" +.0005'
.031' +.001' +.0007" .
.062' +.002' +.0015'
125 +.0035' +.003" |
Design Characteristics
Cladding: _
1/2-, 1- and 2-ounce rolled and electrodeposited copper is stan- Uniform  Less than + 1% 10®through 10B Hz.
dard. 1/8- and 1/4-cunce ED copper is available. 1/32', 1/16* and dielectric

. . . tant
1/3" aluminum standard; ether foils and thicknesses cn request. constan

Low RT/duroids have very low dissipation fac-I
dissipation tor at frequencies from 1MHz up through

Sheet Sizes: factor X-band and beyond. RT/duroid 5830 is
Standard for RT/duroid 5C00 series 16'x10', 16'x20', 16'x30’ superior to all other stnpline materials. |
and 16'x40'".

Dimensioned Withstand temperatures up to 550°F. Lay

Standard for RT/duroid 6C00 series 10'x10", 10'x20', and20'x20*. stahility  flat, do not warp.

Material Dielectric Constant  Dissipation Factor Close Tolerance of +3% on overall lamir.aU I
thirv-norRg  thickness.

RT/duroid 5830 2.20 +.02 L0009 typical control

RT/duroid 5220 2.20+.02 0011 typical Excellent Average peel strength over 15 Ibs.Ar- |

i i bond strength allews fine-line striplir.e to be made w.rh

RT/duro!d 5870 2.33+.02 .0012 typ!cal gt "> Bxcellont adhesion. is. maintainad

RT/duroid 5233 2.33+£.02 .0014 typical even after soldering, plating and expo-

RT/duroid 5876 2.45 .04 .0015 typical sure to elevated temperaures. |

RT/duroid 6C06 6.0 +.25 0020 typical Env-Lronmanted  Extremel

) y low water aJbscrptioa, coupled
RT/duroid 6010.2 10.2 *.25 .0020 typical stchility with 500°F plus temperature resistance,”

. allows its application in the mcst demand-m
RT/duroid 6010.5 105 +.25 :0020 typical ing miIitar)E)Fc))r commercial systems. u
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Ultra-Low Noise
Precision Op Amp

AD OP-2]

FEATURES

Ultra-Low Noise: 80nV p-p (0.1Hz to 10Hz),
3nV/VHz at 1kHz

Ultra-Low Offset Voltage Drift: 0.2pV/°C

High Offset Stability Over Time: 0.2pV/month

High Slew Rate: 2.8V/us

High Gain Bandwidth Product: 8MHz

Low Offset Voltage: 10pV

High CMRR: 126dB over =11V Input Voitage Range

Fits OP-07, OP-05, OP-06, 5534, 725, 714 and
741 Sockets

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 10V 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 ¢, p-p of
80nV (0.1Hz to 10Hz), an e, of 3.0nV/VHz (at 1kHz) and a Uf
noise corner frequency of 2.7Hz. AC specifications including a
2.8V/us slew rate and an 8MHz gain bandwidth product are
possible without sacrificing d¢ accuracy. Long term stability is
assured by an input offset voltage drift specification of 0.2pV/
month.

Source resistance related errors with the AD OP-27 are minimized
by a low input bias current at ambient of = 10nA 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
120d4B.

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 plasuc mini-DIDs.

AD OP-27 FUNCTIONAL BLOCK DIAGRAM

oessy L (1] E] oerser maL

MVEIRTHG NPUT E 3 Ve
non-uvenrmG west (3 (e} ourmer

v-[a 4] ~c

TO-99 8-PIN MINI DIP
TOP VIEW TOP VIEW

PRODUCT HIGHLIGHTS

1.

2.

Precision amplification of very low level, low frequeacy voltage
inputs is enhanced by ultra-low input voltage noise.

The AD OP-27 maintains high dc accuracy over an extended
temnperature range due (o ultra-low offset voltage, offset
voltage drift and input bias current.

. Internal frequency ccmpensadon, factory adjusted offset

voltage and full device protection eliminate the need for
additional components. Circuit size and complexity arz reduced
while reliability is increased.

. Long-term stability and accuracy is assured with low oifset

voltage drift over time.

. Input referred errors are greatly reduced by superior common

mode and power supply rejection characteristics.

. Monolithic construction along with advanced circuit design

and processing techniques result in low cost.




SPECIFICATIONS (.= 25, v.= 51, unes atenie guitiey

AD
MODEL

MIN
700

PARAMETER SYMBOL

OrEN LOOPCAIN

200
450

OUTPUT CHARACTERISTICS

Voltage Swing YO *11.5

+10.0
£110

Optn-l.oop Output RctiitinccRo

FREQUENCY RESPONSE
Gain Bandwidth Product GBW
Slew Rale SR
INPUT OFFSET VOLTAGE
Initial

TCVo*
Vos/Time

Average Drift

Long Term Stability

Adiuitmenl Range
INPUT DIASCURRENT

Initial

INPUT OFFSETCURRENT
Initial

INPUT NOISE
Voltage
Voltage Dcniity

Current Dcniity

INPUT VOLTAGE RANGE

Common MoJe *11.0

i io.s

CMVR

Common-Mode Rejection _
Ratio

INPUT RESISTANCE
Differential. Rim

Common Mode Rincm

POWER SUPPLY
RateJ Petformance
Opruting
Current, Quieictnt .0
Rejection PSR

Power Contumption
OPERATING TEMPERATURE RANGE
TmIN.TmaX

G fOff, Vo.,.,
power. A

RS A e B «
E |»»Jci »r« |uirsnlcfd (ully w»/mcd up.

‘Th. TCV,, performance I. -..hi. ih. .p«.fid *..
“Ui., T«,m Input O (f«| Volt.,. Stabilty i.fcn

Specification. tub|»| to (hang. without notice.

“nnuir "

" ek ete e ¢

OP-27G

typ max

1,500

1,500

500

1,000

£135

£ 115

£13 3

70

10

2.1

» 10
55 220
0.". Li
04 20
+1.0
215 *80
* 25 +150
12 75
20 135
009 02
38 80
33 56
32 45
17 -
1.0 -
0.4 06
* 123
+111

i}

* 15

+(4-11)

2 2

100 170
+15
L«

~t v

wvd 'ntoover

3,e( Ihefirl Md.y.,

AD OP-27F
MIN TYP MAX
@ 'O
800 1,500
250 700
700 1,300
+
Hh 5
ill.4 £ 135
70
20 (©
40 140
03 13
IR sss
£ £95
008 oil
35 55
31 45
30 38
1.7 4.0
10 23
04 06
X123
£111
= A
102
12 5
25
£ 15
£ (4t)
; 4%
90 140
-25 +15
05
« Ikfl io IOkO

AD OP-27E
MIN TYP MAX
1,000 1,800
800 1,500
250 700
750 1,500
+12 0 *13.1
*100 +11.5
+11.7 £13.6
70
50 to
17 21
10 25
20 50
02 06
0.2 10
£4 0
£ 10 +40
£ 14 +60
7 35
10 50
Oot 01t
35 55
31 45
30 31
17 4.0
1.0 23
0.4 06

of

126
124

115
+(4-11)
30

1

2

0

Is
140

* 115
+10.0
X 10.5

+11.0
* 10.2

100

AOOP27C

ADOP-27D
TYP TYP MAX
1500 1@ 18D
1.500 800 1,500
500 250 700
800 500 1,000
+135 +12.0 *131
+11.5 + 4+
£130 Hb #D
70 70
pl .

2.1
30 Im 20 60
70 300 50 200
0.4 l.g 0.3 1)
0.4 20 03 15
+4.0 *40
+15 +80 +12 * 55
*35 +150 421 +95
75
135
009 0.25 0.01 01l
31 1.0 35 55
33 56 . 31 45
32 45 30 31
17 _ 17 4.0
10 - 10 23
04 0.6 0,4 06
+12 3 +11.0 =+
+11.5 +103 T
120 123
116 119
5
25

£15 +15

*(4-11) * +(4-18)

33 56 30 46

2 20 1 10

4 51 2 20

100 170 90 140

+125 55 +125

MIN
1,000
800
250
600

+12.0
+100
*11.5

+103

-55

specification, iliown In boldface ait I..1.J on all production unit, al final
.l.cliic.l leal. R.iulu from ihox leu. ».
level.. All Inin end mi> ipccificaliun. ax iu.ianlt.il, although only thou
.how* In boljfac. .ic lc.Ird on .11 production unill.

u.cJ io olculiK oui,oin, quality

ADOP27A
TYP MAX
1,800
1,500
700
1,200
+13.1
+11.5
+ 135
70
1.0
2.t
10 25
&
0.6
0.2 LO
+4 0
+D  aeo
+20 +60
0 08 o1l
35 55
Al 45
30 31
1.7 40
10 23
0.4 0.6
+123
+115
126
122
+15
+(e-11)
3.0 4.6
1 10
2 16
90 140
* 125

CONDITIONS

R|.A2kO, Vqut + 10V
RL>ikn,vol/T- *xiov

R1 « 600fl, VOLIr- £ 1V ,V ,- 14V
RL*2kfl, Votrr- £ 10V, T, - min to ma>

RL»2kn

RL>600II

RL>2kn, T, - mintodux
loirr * 0A, Vol/T» OV

R,.»2kn

(Note 1)

T, mmin to max

T, - min lo max (Note 2)
(Note 3)

R ,-10kn"

T,"min to max

T, mmin to max

0.1Hato 10llc
f.- IOHi
f.-30Hz

f.- 1000lIx
f.— 10H<
f.-30HI

f.- 10001

T,»mintomax

Vem- tMV
Aem £ 10V.T. mmin tomax

1+45Vto £ IIV,T, —min to max
Vv, r-ov
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FEATURES

Ten Times More Gain Than Other 0P-07 Devices
(3.0M min)

Ultra-Low Offset Voltage: 10/5V

Ultra-Low Offset Voltage Drift: 0.2/iV/°C

Ultra-Stable vs. Time: 0.2ftV/month

Ultra-Low Noise: 0.35pV p-p

No External Component! Required

Monolithic Construction

High Common Mode Input Range: +14.0V

Wide Power Supply Voltage Range: +3V to +10V

Fit» 725, 108A/308A Sockets

PRODUCT DESCRIPTION

Tlic AD OP-07 is an improved version of the industry-standard
OP-07 precision operational amplifier. A guaranteed minimum
open-loop voltage gain of 3,000,000 (AD OP-07A) represents
an order of magnitude improvement over older designs; this
affords increased accuracy in high closed loop gain applica-
tions. Input offset voltages as low aj 10pV, bias currents of
0.7nA, internal compensation and device protection eliminate
the need for external components and adjustments. An input
offset voltage tempcrarure coefficient of 0.2/jV/ C and long-
term stability of 0.ZpV/month eliminate recalibration or loss
of initial accuracy.

A true differential operational amplifier, the AD OP-07 has a
high common mode input voltage range (+ 14V) high common
mode rejection ratio (up to 126dD) and high differential input
impedance (50Mfi); these features combine to assure high ac-
curacy in noninverting configurations. Such applications in-
clude instrumentation amplifiers, where the increased open-
loop gain maintains high linearity at high closed-loop gains.

The AD OP-07 it available in five performance grades. The AD
OP-07E, AD OP-07C and AD OP-07D are specified for opera-
tion over the 0 to +70* C temperature range, while the AD
OP-07A and AD 0P-07 are specified for-55°C to +125 C
operation. The devices are packaged in either TO-99 hermeti-
cally-sealed metal cans or plastic 8 pin mini DIPS.

Ultra-Low Offset
Voltage Op Amp

AD 0P-Q7

AD OP-07 FUNCTIONAL BLOCK DIAGRAM

H-PACKAGE N-PACKACE

PRODUCT HIGHLIGHTS

1. Increased open-loop voltage gain (3.0 million, min) results
in better accuracy and linearity in high closed-loop gain
applications.

2. Ultra-low offset voltage and offset voltage drift, combined
with low input bias currents, allow the AD OP-07 to main- «
tain high accuracy over the entire operating temperature
range. -«

‘3. Internal frequency compensation, ultra-low input offset
voltage and full device protection eliminate the need for
additional components. This reduces circuit size and com-
plexity and increases reliability.

4. High input impedances, large common mode input voltage
range and high common mode rejection ratio make the
AD OP-07 ideal for noninverting and differential instrumen-
tation applications.

J. Monolithic construction along with advanced circuit design
and processing techniques result in low cost.

« 6. The input offset voltage is trimmed at the wafer stage. Un-

mounted chips are available for hybrid circuit applications.

OPFRATIONAL AMP!IFIFRS VOt. | 4-1?n

Typical Performance Curves

Ik N0k il
MIOUNCV -Mc«

Closed Loop Response for Various Gain Configurations

*«ANO*tolIX - hMi

Input Wideband Noise vs. Bandwidth (0.1kHz to Frequency
Indicated)

CMRR vs. Frequency

Power Consumption vs. Power Supply

Maximum Undistorted Output vs. Frequency

Offset Voltage vs. Time

PSRR vs. Frequency

Output Volta,je vs. Load Resistance



SPECIFICATIONS . 2svc, v *i 15v, wi

PARAVETER
OPEN LOOP CAIN AVO 2.000 5.000
1.a00 4.300
joo 1.000
OUTPUT CHARACTERISTICS
Mavimuin Output Swing 111.) 1;[?0
1120 till
110 5 112 0
1120 126
Open Loop Output Refinance 60
FREQUENCY RESPONSE
Cloud Loop BanJwidth BW
Slew Kuc SR
INPUT OFFSET VOLTACE
Initial )0
43
Adjustment Range 14
Aveng* Drift
No Ekiernal Tiim TCVos 0)
With External Trim tcvosn 0)
Long Term Stability VOS [Time 0)
INPUT OFFSET CURRENT
Initial *0S m
Avenge Deifc TClc
INPUT BIAS CURRENT
Initial i :m_
s
Average Dri/t TCI.
INPUT RESISTANCE
Differential R|h
Common Mode RIN CM
INPUT NOISE
Voltage 0)5
Voltage Dendty 101
100
Current « TV
Cunent Denaity 012
INPUT VOLTACE RANGE
Common Mode CMVR 114 0
J
Common Mode Rejection dado CMR R 106 lﬁ
POWER SUPPLY
Current. Quietcenc *0
Power Coniumpnoo fo
Rejection Ratio 107
104
OPERATING TEMPERATURE
RANCE T,u.
pa ion*

= Pm MINI DIP - (NIA)
Pac
TO 9* - (HOI 1)
NOTCS
Inpwi off«i
f*we. AtUiitaMuOy. AD O f OIA tiim | ndiafe *

“fw im oii mnot 10vix icai«d| | mivii u«<’ iku

AN
AsTd

75
no

15
15

15

140
150

1o
1o
1o

010
021
017

1,200
1.000 %
Joo

4.000
4.000
1.000

112.0
til.5

11)0
1121
112 0
1126
60

f11.0

06
017

60
15
14

05
0.4

0«

afflualun it 1J*C.-1i*C and

Tarm Ufui O Ifm  Vwliafi SULility i </« »*ibi i«ii|*J e« WM «( Vyj «, Tinx «WI «alfiul«d fdloJ1 01 lifiM

aaJ u iim pultiij tram kitfk nmliiiiici< i<

iailxJn” ih< kmiiil Komi yl ufmiom | ctiftAjM M V(S Juiwtf the Cm

t 10 @bl 4wyl ««« tyQicallf 1[»V - rui*n«i«i Uaoi 100%tnud. WX ol wan nwat IIi QepadfuatMn.

*le« tiIRMi |« fai pMkajc swtliM ioftfiouiao*.
I wilkkowl iM k1

vm. i 4-1jn opFnArinwi Anpiinrn*

150
2J0

(Note 2)
I

16
%\lote 1)
0

it0

Jo

155
115

090
027
oll

5.0
1)0
14

MtfbMKMiU wt pirfMnwJ bf luiim iliJ i«M « v»i[*med aj.procimal«|f 0 t Mtaadi /(«> %fplUailo* of
owmwhJ fiw» n.Uvtltt r/In “owu
aitun.

sl»*C.

1,200
1.000
)00

112.0
111 J

115.0

I

AD OP-070
TYP

4.000
4.000
1,000

i1 o
112 1

0)1
105
102
t.B

0)5
0.15
0.1)

114 0

15
105

100

ADCRCPAIl ADQROTIL
MN TYP MAX MN ™" MAX
500 500 200 500
200 400 150 4000
J00 100 )00 100
1125 11)0 125 150
1120 1 1120 12.
1105 120 105 1120
120 126 1120 126
[¢0] @
06 06
or o
150 10 5 D ys)
20D 5 (5Y) 4] 20
14 14
e 02 06 01 15
01 06 0) 15
e 02 10 02 10
0) 10 04 21
01 40 11 56
5 25 1 50
m 107. no 1t Q 150
1)4 tlo 140 120 16.0
50 . 5 ] Noj
)0 10 20 60
200 200
015 0)5 06
200 011))5) ?IG 0 12)5 Il o
1)5 10:0 1)0 100 no
115 t no t6 1.0
15 0 “u 0
oto 0)2 10 on 10
027 ol 02 ou Oil
oil 012 0 Ou O
1150 140 1150 1140
110 1) 5 110 11)5
no 126 no 126
16 12) 16 12)
50 2 0 40 50 Vo
MO 0 0 to 10
60 14 60 14
1m0 no 100 no
t4 106 4 16
5 15 55 «15
AO OPO7AIl AD op-O711

IpcCifUaiUa* ik«*>« U Wuldfacc ai« taaud on ail

rodualoo uOHI it

fatal cliCtrud Ui< Itiaudia fiont ikom Mill ait wmJ to calculate owl-
v.ir>| ifuailiy lecila All nd« nJ mu ipicift<aiwfti «« fuaianiiad,
dihuun « > Thi>w litown In bi>[>iltsi aic byeecJ an all piwdeaCiiun

TEST GCONDITIONS
RL>2Kd1. Qe 110V

RL>2KI. Vo .»|0V.T.hioT,m
rl >soon, VO. >0 V. V| +nv

R >iokn
R>nn

R>un .
R>Jkn.T.uioTmi
V0O+«0.10.0

‘10
S,

Note 1
Note ].,T,*!* to T,A
R -20kn

Eﬁ'ﬁ;a ™«

Note 5

hi'»T,,
T.« i«

T.h

Tu
<Tu

O IHiis IOIi.Nmi 1
U+ 101li, Noic 1

(@. 10011, N 1 []

lg ® 1klll. Non |

0 1145 to 10111i, Nats |
<0« 101li. Non
<OmIloolls, Noic 1
lo ® Ik Hi. Noic |

Tk, loT.u
Voi * 101VR
Vcu * tCMVR, lo TnM
VftISV

V,. »ijv

V., Wigx v

v,. W Lbi,v. shwT.u

PPFR."TIONAI

A 2‘%‘% é% S<XK<

VC
pwrC
pV/Month

nA

nA
pA/“C

nA
nA
fA/*C

MO
cfl

WVos
v*/ni
*sValH i
LVVTI
PAft-
pA VI
il
pA/~ila

v
v
dB
dB

mA

AMPIIFIFHS

1ol

4 -131



MR TYPES TLC372M, TLC372C TYPES TLC372M, TLC372C
TEGRATED DUAL LinCMOSTM DIFFERENTIAL COMPARATORS DUAL LinCMOSTM DIFFERENTIAL COMPARATORS

ncuns

02821. NOVEMBER 1933

Single- or Dual-Supply Operation JG OR P absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
i DUAL-IN LINE PACKAGE

Wide Range of Supply Voltages (TOP VIEW) TLC374M TLC374C UNIT
2 to 18 Volts Supply voltage. Vaq |see Noie 1| 18 18 \

Very Low Supply Current Drain { O'JIC DTI Differential input voltage (see Note 21 | 18 t 18 Vv
.N-C 1 7

Input voltage, V| 18 18 v
COMP
0.2 mA Typ 3 6 OIN-
12 Oulput voltage. Vq 18 18 \
Fast Response Time ... 200 ns Typ for IN+C 4 s HN Output current. Ig 20 20 mA
TTL-Level Input Step gndQ Duration ol output short-circuit to ground Isee Noie 3) unlimited unlimited
Built-1 ESD Protecti Contmuout total dissipation at lor below) 25 °C freeair temperature Isee Note 4) 500 500 mw
ullt-In rotection . .
symbol (each comparator) Operating Iree air temperature range -55 to 125 0 to 70 .C
High Input Impedance ... 1012 ft Typ Storage temperature range - 650 150 -65 to 150 c
. Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package 300 300 . C
Extremely Low Input Bias Current noninverting
1 pA Ty p INHUT IN* Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds D or P package 260 "C
P yp
INVERTING . . . . .
| | ff | NOTES: 1. AN voltage values. eacept differential voluget. ate with respect to network ground terminal.
Ultra-Stable Low lnpUt Offset Vo tage INPUTIN- 2. Differential voltages are at th» noninvemng input terminal with laapact to the inverting input terminal

3. Short circuit! Irom outputi to Vaq can caute aacesirvt heating end eventuel destruction.

Common-Mode Input Voltage Range
4 For operation above 2S*C Ira* air temperature, reler to Dissipation Derating Curvee. Section 2 Intha J package. TIC374C chrpi era glass mounu

Includes Ground and TIC374M chips are alloy mounted.
Output Compatible with TTL, MOS. and electrical characteristics at specified free-air temperature, V[)[) = 5 V (unless otherwise noted)
CMOSs
TLC372M
PARAMETER TEST CONDITIONS' TLesr2c UNIT
iption MIN TYP  MAX MIN TYP  MAX
) - ) ) ; ; ) v Input ofliet volt 25°C 2 10 2 10
his device is fabricated using LINCMOS™ technology and consists of two independent voltage comparators designed la nput ofliet voltage VIC “ VICR min' See Note 5 Full mvV
. . . . . ull range 12 12
o operate from asingle power supply. Operation from dual supplies Is also possible so long as the difference between 25 6C A
. . . . . i 1 1 p
he two supplies Is 2 to 18 volts. Each of these devices features extremely high input Impedance (typically greater 110 Input o flirt current See Note 5 Ful A
. N . . . N . ull range 10 03 n
han 10'2 ohms) allowing direct interfacing with hlgh-impedance sources. The outputs are n-channel open-drain 25 +C A
) . . . ; . ) i 1 p
onfigurations. and can be connected to achieve positive-loglc wired-AND relationships. & < B Input biat current
o o Full range 20 06 nA
hese devices have internal electrostatic discharge (ESD) protection circuits that will prevent catastrophic failures ?D 5‘ 25 5C 0 to 0 io
t voltages up to 2000 volts as tested under MIt-STD 8838. Method 3015.1. However, care should be exercised TD Cg VICR Common-mode Input VCC* 1-5 veec-1S v
\ handling these devices as exposure to ESD may result In a degradation of the device parametric performance. Q. voltage range Full 0to 010
c ull range
h« TLC372M Is characterized f ti the full military t t f- 554Cto 125°C. The TLC372C O vee-2 vee-2
« s characterized for operation over the full military temperature range of - 0 . The o O Large-signal differential ypp - 15 V.
» characterized for operation from 0°C to 70°C. O g aVvb voltage amplification RI I 15 ki) to Vad 25*C 200 200 vimvV
High levol VOH - 5V A
5 © oM VD - 1v 25 *C 0.1 0.1 n
> Q output current . Vgh - 15V Full range 1 1 r-A
- Low-level 25*C
S22 voL tag VID - -1V, iar 4 mA 150 400 150 400
= 8- output voitag Full range 700 700
g - low-level
> o ol Lutput current vio - -1 v, Val - 15V 25%C 6 16 6 16 mA
Supply current
o Vid "1V No load
99, {two comparators) | ’ 0 loa 25*C 0.2 0.2 mA
'All characterietica era maaeured with 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 with a pull up
resistor ol 2.5 kO to Vqq. Thus, these paremeteie ectuelly define an arror band and take Into account tha worst case effects of vultega gain and
Input Impedance full range lor TA it -S5*C to 125*C lot TLC372M. 0*C to 70*C for TLC372C.
switching characteristics, Vgd = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP  MAX  UNIT
Ruiponso time R|_ connected to 5 V through 5 1 ktl. 100 mV input step with 5 mV overdrive 650 .
Cir " 15 pF*. Sue Note 6 TTA-level 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 14 V.
CopynQhi <0 1983 by Te>es Instrument! Incoiporeled
PRODUCT PREVIEW
1 TCYA ~“4"B3 -
Tim uuAlmwMiM(i)\'/ve\ lhe 14 - g - Q /\ 84 ’l Tgxwa]?*
NSl imfnt
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bb .".x flclf h mx>A FOR MICROWAVE LOW NOISE AMPLIFIERS
oA far/? N-CHANNEL SCHOTTKY BARRIER CATE TYPE

DESCRIPTIONS

The MGF-1402 (2SK?74) it a low noil* GaAs FET with
in N channel Schoiiky gate. which it designed loi use in S lo
X bind amplifies and oscillators The hermetically waled
metal-ceramic package assures minimum parasitic losses,
and has a configuration suitable lor microstrip circuits.

FEATURES

+ High maximum frequency ol oscillation (man * 70 GHz
(TYP)

Low noise figure NF « 1.1 dB |[TYP| * 4GHz

High associated gain Gs m 13 dB (TYP) 4?2 “ 4GHx

High RF input power capability

High reliability and stability

APPLICATIONS
Sto X band low noise amplifiers and oscillators

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS <t.-/sr)

I lo tou'ii «- 10.A Vu* <0V
less Gt i0 eotct art Ves + - 1*.Vos'ov
Hiolli Vese ~5v. Vos *

Vos “0V. Vos « IV
Vos * JV.lo * 109 .A
limKonJixiint* Vos + 3V.lo +30mA

Auoc>«iwl > Vo* * 3V»'0 « A

Vos ¢ IV. 'O+ *O"a

VOS * IV, >0 *

iimg/n Iirqutn YO OK'I'j" V05 «JV 10 - 30-nA

$ MITSUBISHI

MITSUBISHI SEMICONDUCTOR <G*A» FET>

MGF-1402 (2SK274)

MITSUBISHI SEMICONDUCTOR <GaAi FET>

MGF-1402 (2S5K274)

FOR MICROWAVE LOW NOISE AMPLIFIERS

N-CHANNEL SCHOTTKY BARRIER GATE TYPE

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 acause of failure or degradation of the FET.

2. Installation of GaAs FET

When GaAs FET is soldered on a microstrip circuit, 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 promptly 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. VGS, to
about —1V.
(2) Gradually increase the drain to source voltage, VQ$.
from zero to adesired value.
(3) Adjust the dram current, lq, to adesired value by con-
trolling the gate to source voltage. VG$.
When bias is released, the reverse procedure it recom-
mended.
Typical bias condition! for MGF-1402 are as followt.

for low noise operation : Vos - 3V

ID * 10 mA
for high gain operation : VDS« 3V
1Q * 30 mA

Be careful that the FET is not operated under conditions
exceeding absolute maximum ratings
4. Guaranteed Characteristics
All 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! ae guaranteed under the specified
conditions.

CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Eiactromcs Marketing Division
Mitsubishi Electric Corporation
2-3. Murunouchi 2 chomo
Chiyoda-ku, Tokyo 100. Japan
Telex 24532 MELCOJ
Telephone (03)210 3473
(03) 218 3409

HONG KONG

Ryoden Electric Engineering Co . Ltd
22nd fl . Leighton Centre

77. Leighton Road

Causeway Day. Hong Kong

Telex 734 11 HYOUEN HX
Telephone (5)790-7021

TAIWAN

Mitsubishi Electric Corporation

Taipei Representative Ofhce

Room 1J03. 13th fl . Huet Fong Bldg
27, See 3. Chung Shan N Road
Taipei. ROC

Telex. 1121 | MITSUBISHI
lelephonc (597) 3111

USA
Mitsubishi Electronics America. Inc.
1230 Oakmead Parkway

Suite 206 Sunnyvale CA 94086 U SA.

Telex 172296 MELA SUVL
Telephone (408} 730 5900

Mitsubishi Electronics America. Inc
2200 West Artesia Blvd

Compton CA 90220. USA

Telex: 698246 MEIA CMTN
Telephone: (213)979 6055

Mitsubishi Electronics America. Inc
200 Unicorn Park Drive

Woburn MA 01 801. USA

Telex 9b 1796 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 (02102)4860

UK.

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. NSW. 2000. Australia
P O Box H129 Aushalia Square
Telex; MESYO AA 266 14
Telephone (232)627 7
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RF input power capability (CW)

T4-2SC
Qi
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o Vv
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\\ VOS 4V
U 4Ui*A
mpui (cw)
i eon/
Inpul VSWH h 1
5 fl 50 100 bOO Wuo

Inptti po*«r Pein(mW)

RF input power capability (Pulse)

Tati conditions
H oc B

IS vo» IV
10 - tOMA
\P input po*«r (Pulm)
- i 9mom

Put* »*.dih
RIlAliltyl K
npec VSW8 s J
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MITSUBISHI SEMICONDUCTOR <C»A* FET>
MITSUBISHI SEMICONDUCTOR <GiAs FET>

MGF-1402 (2SK274)
MGF-1402 (25K274)
FOR MICROWAVE LOW NOISE AMPLIFIERS
N-CHANNEL SCHOTTKY BARRIER GATE TYPE FOR MICROWAVE LOW NOISE AMPLIFIERS
N-CHANNEL SCHOTTKY BARRIER GATE TYPE
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pin diode

Switches £3 Mini-Circuits

SPST/SPDT
10 to 2500 MHz

case style selection

outline drawings see section 1

PSW ZMSW
FREQUENCY INSERTION LOSS IN-OUT ISOLATION PRICE. $
MHz dB dB
low-band Upper band
MODEL Iw u L M U

NO. TYPE Typ.  Max Typ  Max Typ Min  Typ Min. Typ Min Ea Cry
pSW  PSW11l sPsT 10-2500 1117 17 27 50 40 35 30 23 22 29.95 (6-24)
case AC6 PSW-1211 SPOT 10-2500 11 17 17 ' 27 50 40 35 30 23 22 29.95 (6-24)
ZMSW  ZMSW-1111 sPsT 10-2500 11 17 17 27 50 45 35 30 28 22 59.95 (1-4)
case JJ77 ZMSW-1211 sroT 10-2500 11 17 17 27 50 45 35 30 23 22 59.95 (1-4)
L=low range (flto 10 f) M= mid range (10fLto fy/2) U=upper range (fy/2 to fy)

Iw=low-band (fLto fy/2)

PSAI211

NOTES computer-automated performance data
1 Refer 1o toce of contents for questy cenfrol typical production unit / for data of other models consurt factory

prcceaures. environmental scecf cations.
absolute maximum ratings, ana hi-ret test«ig

2. For PSW ana ZMSW moceis RF INSERTION LOSS. d3 ISOLATION d3
a) VSWR 1.5 max. ("on" state) (MHz) com RF-1 com RF-2 com RF-1 com RF-2
b) Switching soeea 1« sec. max.
c) Maximum RF mout + 20 CSm
0) Control voitcge + 5V (5mA max.) on condition 10 -1.29 -1.3a -49.04 -49 44
ov off condition 110 - 98 -7 -49.74 -49 78
3. Prices ana specifications subject to cfiange witnout notice. 210 - oo - .90 -4A.37 -44 32
310 - .92 - .84 -44.55 -45 60
410 - .83 - -42.86 -44 53
610 -109 - .96 -39 47 -39 18
810 -1.13 -1.12 -37.53 -36 80
1010 -1.12 -109 -35 53 -34 95
1310 -1.14 -1.10 -33 28 -32.77
1510 -1.16 -1.12 -32.93 -32.41
1810 -1.30 -1.26 -31 O -31.32
2C10 -1.40 -1.32 -30 31 -29 93
2110 -1.45 -1.34 -28.33 -28 99
2310 -1.44 -1.31 -28.C3 -28 09
2510 -1.59 -1.45 -27 89 -23.11

pin and coaxial connections

see ccse style outline drawings

Series PSW ZMSW
Models 1111 1211 1111 1211
RF COMMON 5 5 com com
RF-1 port 8 2 — RF1
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 36 3,6 — —

In Stock... Immediate Delivery






