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1.	 SCOPE

# This document contains the functional requirements for the Vector

Helium Magnetometer (VHM) on the European Space Agency (ESA) Solar Polar Space-

craft.	 The VHH is one of the two magnetometers on board that' will measure the

vector magnetic field along the Earth-to-Jupiter transfer trajectory. as well

as in the vicinity of Jupiter and along the solar polar orbit following Jupiter
f

encounter.	 Figure 1 illustrates the interconni-rtion between these two mag-

netometers and their shared data processing unit.

2.	 APPL:^ABLE DOCUMENTS

2.1	 Applicable sections of the following documents form part of this

Functional Requirement.

j r2j_^an Space Agency, 	 International Solar Polar Mission Documents

ISPM-P-0200l.. ISPM Experiment Interface Document, Part A.

ISPM-PD-0129	 ISPM Experiment Interface Document, Part B.

Experiment "HED".

ISPM. -J•-0257 Electrostatic. Electromagnetic and Magnetic

Compatibility Requirements and Test Methods.

ISPM-1-0360 EMC and Energetic Radiation Environment.

ISPM-M-0350 ISPM Experiment System Level Integration and Test Requirements,

Part A.

f
t ISPH-DHB-0125	 EXPCOE Requirements for the ISPM Project.

i ISPM-P-0300 Environme--,t&I test Measurement and Inspection

Requirements for ESA ISPH Instruments.

3. FUNCTIONAL DESCRIPTION

- 3.1 Primary Functions

The primary functions of the VHH are as follows:

A.	 To sense the components of the ambient magnetic vector along

three mutually orthogonal axes.

b.	 To provide filtered analog voltages representing the three

' field components to the HF_n 01 data processing subsystem for

digiti :atio:..

r
f

-1-
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C .	 To operate on one of two dynamic ranges selected either

1 automatically or by ground commwW.

^. d.	 To calibrate the VHM sensor in flight upon ground covens: by

k

imposing known magnetic fields.

VHM	 housekeeping	 digitale.	 To provide	 analog	 and	 operating

status ind 4 cations to the H® 01 data processing subsystem.

I:
f.	 To control the VHM sensor temperature in flight.

3.2 System Description

(^ 3.2.1 General

A simpliiied block diagram of the VILA is shown in Figure 2a.	 The

r systum consists of two major functional elements: 	 a sensor package mounted at

the end of a spacecraft boom and connected by means of a 	 -7-meter harness to

a main electronics package located within the spacecraft main body. 	 The

VRK main electronics consists of five m,ajoi subsystems: 	 1) the servo elec-

tronics; 2) the digital timing, control and status electronics 3) the sensor

r

'

lamp and cell RF supplies and.ignition generator; 4) the temperature monitor

and control electronics, and S; the low voltage power supply. 	 Figure 2b is a

more detailed block diagram of the VHM instrument.

' 3.3	 Subsystem Descriptions

3.3.1	 Boom Package

f The boom package consists of: 1) the WK sensor; 2) a thermal

,. isolator and boom attachment fitting; 3) a heater and thermal blanket for

+ thermal control; 4) and a short. cable with connectors for electrical connection

to the boom cable.

a3.3.1.1

-

Sensor Description

r
` Figure 3 is a schematic diagram of the VHM sensor. 	 The sensor

utilizes field-dependent light absorption 	 the Zeeman effect and optical

in	 isi. pumping), to sense the magnetic field. 	 Helium	 an absorption cell	 excited

` } by an electrodeless radio frequency (RF) discharge to maintain a population

' of metastable atoms. 	 Light in the helium lamp is also generated by RF excita-

tion.	 It is circularly polarized by a polarizer and passes through the cell

L

to an infrared UR) detector.	 When no magnetic field is present, the net

f

e	 ,

-3-
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! optical pumping in the cell is zero. 	 However, the presence of a field having

a component transverse to the optical axis causes optical pumping to take

place which can be sensed by the detector.

In the VHM, absor ption in the helium cell is modulated by a rotat-

ing, circular sweep field generated ► •• quadrature sinusoidal currents passed

through triaxial Helmholtz coils surrounding the absorption cell. 	 The field

sweeps around alternately in two orthogonal planes on a time shared basis.

Each plane contains the optical axis.	 When the ambient field component in the

plane of the rotating vector is zero, the IR detector output waveform is a pure

second harmonic of the sweet) frequency. 	 However, when a comparatively small

And steady ambient	 field is present,	 the IR detector output also contains a

Cundar,cr.taI	 frequency component 	 (i.e.,	 the	 first harmonic)	 tha , 	has a magnitude

out phase which are dependent on the magnitude and direction of the magnetic

field.	 In the time-sharing mode, 	 the detector output contains sufficient

information to derive the three field vector components unambiguously. 	 These

gated signals are synchronously demodulated in the electronics assembly where

• currents are fed back to the triaxial coils in a sense which tends to oppose

the ambient field.	 Sufficient ltop gain is provided to null the steady field

imposed on the cell to a very small magnitude. 	 The three axial output voltages

' of the basic instrument are derived from the feedback currents.

i • In,-flight calibration fields are generated by imposing on the

it	 I
sensor coils currents of known amplitude and frequency.

i 3.3.1.2	 Sensor Response Functions

The IR detector current (ix Y ^ Z ) modulation at the sweep frequency

is related to the ambient field components(:	 by the following relations:Y ^ Z)
!	 1.

t-

1. sin eat.,y	 'Y (1 + S )
2

iZ ' Rs 2
Hi	

-	 2	 coo wt.
(1+S)

-7-
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3	 ,

wtiere K i and Ho are constants. S - ii sweep/Ho and	 is the radian sweep

frequency. The signal also contains a large second harmonic term i2fo

K iSZ.-7 cos 2 wt. which is not field dependent.
1+6

^. 3.3.1.3 Sensor Mounting Attachment

The mounting attachment provides a means for attaching the VHM

l^
sensor to the boom, for orienting the sensor	 ^xes relative to the spacecraft

axes and for controlling the heat flow across the boom/sensor interface during

flight.	 The sensor is end-mounted to the boom such that these attachment

provisions become an integral part of the 0-crmal barrier at the boom interface.

i' 3.3.1.4 Therma l Flenents

. A %V1 -,ensor heater,	 control	 rc	 i;tor and spacecraft readout	 ther-

_ mistor will be ;:.p unted within the sensor h.)using.	 .1 thermal	 radiating area,

painted for the required eriission property, will be located near the inboard

end of the sensor.	 All components of the VKM boom package except the thermal

ra,liating area and pigtail harness are to be enclosed by the sensor's multi-

layer thermal blanket.	 The pigtail will be enclosed in a separate wrap of its

i-
own.

3.3.1.5 Electrical Connection

A short "pigtail" cable with end-connectors provides the electrical
r-

' connection of the VHM to a boom-mounted cable leading to the VHM electronics

package (HO 02) that is located within the main body of the spacecraft. 	 The
f

connection is by way of boom root connectors at the base of the experiment

boom.

f
3.3.2 Electronics Package

3.3.2.1 Servo Electronics

- Figure 4 is a functional block diagram of the servo electronics.

This subsystem converts the IR detector current modulation to an amplified

voltage signal. suppresses the second harmonic. separates the axial phase

components and converts them to D.C. by phase-synchronous demodulation. Three

D.C. amplifier /integrators provide further gain /loop -bandwidth control for the

X. Y and Z axes. These amplifiers drive negative feedback currents through

calibrated resistors to the X. Y and Z sensor coils so that the ambient field

t



O
v1 to

ct urz

a w
W Q
uJ rMS

u
J 4I

yJ S

of	 NJ
O	 Q
V	 = W
^	 V

ror	 _
A

a
r

rr

a

is

O W
^ N

9 9W

-9

s
z `^

I

O W	 t7
u t

r r
r	 ^
^ W

r	 ^ r 2>
+^	 > N O	 J

V
W
r
J
V
N
Z
a
0

r N	 ;_

OW	 4
W a	 Wa
Y :	 VY

IL 	 ao

A

V

ORWt4AL PACE
S S

OF POOR Q

i'i

1628-11, Rev. B



	
lam.--	 -- -z•	

-s-:	 ...._	 ..	 w	 .	

'	 ORIGINAL PAGE 19

	

}	 OF POOR QUALITY
1628-11, Rev. B

1

	a	
is nulled. The voltages across the feedback resistors represent Lhe three

ambient magnetic field components being measured. These vultages are filtered

	

j 14	 by three low-pa:9 filters before they are passed to the HED-01 package for

	

a	 digital conversion and processing. In addition, the servo electronics performs

	

l:	 the following functions:

as	 Generates sweep currents for the sensor'coile.

b. Generates adjustable phase references for the demodulators.

c. Generates preamplifier output and signal st.ltus in^icator.

d. Generates precision currents fed to the sensor coils fur

in-flight calibration (IFC).

e. Detects over and under range ronditiuns and provides tnd-ca-

tionS to the control logic for aurumatic ranging.

f. hrovidus r.111ge SWULAICS to Control 010 sweep field, IF•C, and

nulling (i.e., feedback) currents.

g. Controls the servo loop gain according to the operating range

by means of a switched gain amplifier.

h. Detects, scales and multiplexes eight analog housekeeping

voltages onto one output line. The parameter on the output

line will be selected by a 3-bit address from the HED O1

electronics. (These address lines must be buffered, and the

m111tiplexer output clamped at +6 VDC, and -1 VDC as well as

protected against external short circuits by a 2200 ohm series

resistor.) The eight parameters to be multiplexed are: 1)

V1iM preamplifier signal level, 2) IR detector bias current,

3) lamp RF amplitude, 4) cell RF amplitude, S) Heater voltage,

6) reference voltage, 7) 212 VDC supply, and 8) t6.3 VDC

supply.

The servo electronics perfonuance parameters are given in Table 1.

3.3.2.2	 Digital Timing, Control and Status Electronics

A functional block diagram of this subsystem is shown in Figure S

and performance requirements are listed in Table 2. The functions of the sub-

system are as follows:

a.

	

	 To provide range switching commands to the loop electronics.

At any given time, all three axes are always operated on the

t

r-
1

r•

'	 r1

10-
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Table 1.	 Servo Electronics Performance Parameters

Dynamic Ranges:	 Range Full Scale Camma

I

0 ± 6.190
i

.^ 1 ± 65.52

k
K 0.58 ± 0.08 x 10-6 amperes rms

Ho 32 + 5 gammas

F1eld-equivalent servo electronics noise 	 3.6 my rms/

' Peak sticep amplitude ou + 10, -6 gamma (both ranges)
settable ro within 2 gamma

X and Y axis coil constant 1.765 + 0.025 ;,a/y

Z axis coil constant 1.642 + 0.025 ua/y

Sweep amplitude stability + 1%

t'.oninal sweep frequency 265 + 1 HZ

Sweep frequency stability:

Over operating temperature + 1 HZ, or better

Over 66 K Rad (S ) radiation
environment	 1 + 4 HZ, or better

9 Axis sweep phase (w.r.t. X b Y) 9r adjustable + 15' to a
precision of 0'6.

/ Demodulator phase references Adjustable from 0' to 40' phase
lag, with respect to the reference
generator each axis, setable to a
precision of 03.

t.
Maximum crosstalk < 0'2 8 f < 0.1 RZ, < 1' 8 f a 4

0.1 HZ between any two axes.

' Loop bandwidth 0 to 12 HZ (+ 3 R:, -2 HZ)

e Loop phase nargin > 45'
L'

Allowable change in phase shift < 071 at the nominal S/C spin
frequency (1/12 sec) over nominal
operating temperature range and
variations in nominal sensor

1 scale factors.

-11•-^



Overrange threshold
(preceding output filter)

•	 Underrange threshold
(preceding output filter)

j	 Output filter characteristic
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Table 1. Servo Electronics Performance Parameters (Cont'd)

+ 5.11875 + 0.01 volts

1.60 gamma/volt

12.80 gamma/volt

Setable to a precision of 0.4%
of nominal value, each range.

± 0.31

Linear to within 0.1% of	 full	 scale.

Less than	 + 2.5 gamr:a, settable to less

than	 1%<	 of	 full-scale, stable to within
0.2% of	 full scale.

+ 5.00 (+ 0.07) volts at any one
wideband output; X, Y or Z.

+ 0.51	 ( + 0.07) volts at all three

wideband outputs; X, Y and Z.

0 to 4 + 0.1 HZ (noire bandwidth)

3-pole Butterworth.

Output filter full scale voltage,
all ranges, all axes

Scale factors at
filter output:	 Range 0

Range 1

Output scale factor setability

output scale factor stability

^.	 Scale factor linearity

D.C. offset, each axis

Maximum output noise:	 7 nry/,V HZ rms @ 1 HZ

In flight calibration, (IFC)

Commandable: 2 levels, (t 48.84% of full scale, i.e. +4Y and -4Y or

+32y and -32Y) on the range presently in use (or the next

higher one) while in the automatic ranging mode. (Note:

In the automatic ranging mode, either range 0 IFC level

could in principle cause the: instrument to up range).

2 levels. (± 48.84% of full scale), only on the range

selected by ground command while in the manual ranging mode.

(Note: In the manual ranging mode, either IFC level could

in principle cause the instrument to saturate).

Note: The commandable IFC is to be a self terminating sequence with a
duration of one format time per level applied. ( i.e. 32 or 64
seconds for each of the two levels depending upon the prevailing data
rAte).

E
I 

-12-
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1. Table 1.	 Servo Electronics Performance Parameters (Cont'd)

I
I

Automatic. 1 level,	 (+6.105% of full scale. i.e..

+0.5y or +6 .0y) applied repetitively at

Ia
50% duty cycle.	 It is to be initiated

t
and terminated by the Automatic IFC

•

ON/OFF control signal from the HED 01

package and operated by the Automatic

^•

IFC Gate input also from the HED 01

package.	 (The auto IFC gate will be a

0 to 10 VDC, 2 HZ square wave that is

at half the Nyquist	 frequency and is

furmat•-synchronous.	 The Auto 1FC con-

trol signal will be +10 VDC ON and

OVDC OFF).

IFC Settability: Each level settable to !1% of the

required level.

t'
IFC Stability: Stable to within 0.3% of each level.

'

Analog housekeeping multiplexer:"

Address lines: 3-bit BCD code that changes once per

1.
format.	 '1' - +IOVDC,	 '0' - OVDC.

i Output line: 0 to 5.10 VDC with clamping at -1VDC

' and +6VDC and 2200 ohm in -ser.es

I
protection.

• The multiplexer steps assignments, the

nominal voltages, alarm limits and conver-

sion to engineering units are shorn on

j
^

1

the following table.

k 	 I
1

i 
	 Il

` -13-
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Table 2.	 Timing, Control and Status Logic Parameters

COH AHDS s
i	 t

f cada: 23.2 2 21 20 VHM Instrument State

• 0	 0	 0 0 Ignition ENABLED,	 IFC OFF, Automatic rang..:

0	 0	 1 0 of
	 .	 " 	 Manual range 0

# 0	 0	 1 1 " 	 " 	 ^Unual range 1

' 0	 1	 0 0 if"	 IFC ON, Automatic rangingi
f

0 1	 1 0
-

"	 "	 ,	 "	 " , Manual range 0

0	 1	 1 1 ^^	 a	 ^^	 ^^ Ci:l nua 1	 range 1

f. 1	 0	 0 0 Ignition INIITBITED,	 IFC OFF, Automatic ranging

1	 0	 1 0
of

	 range 0

1	 0	 1 1 "	 "	 Manual range 1

1	 1	 0 0 "	 ,	 'FC ON,.Automatic ranging

^• 1	 1	 1 0 , Manual range 0

(• 1	 1	 1 1 "	 "	 ,	 "	 , Manual range 1

AUTO uprange time delay Instantaneously except when inhibited by

li

ADC busy.

1 AUTO downrange time delay Greater than one spacecraft rotation
f (i.e., > 12 seconds nominally)

Ignition time delay At power on:	 Second occuring format pulse
following power- -on reset.
After a signal loss:	 Next occuring format
pulse.

Ignition command width 1 sawad

'	 +± Preamplifier "sifiaal loss" threshold	 30 to 50 millivolts

Range identification output 1 bit, (Range /	 BCD 0)

Housekeeping multiplixer address 3 bits, (000 through 111-sequentially)

ADC busy P.ange-change inhibit (+lOVDC ON, CV Of?,
approximately 3 as ON, 122 as OFF)

4 -16-
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Table I. Tieing, Control and Status Logic Parameters (Cont'd)

AUTO IFC GRte	 Bi-level signal at 2 HZ
(fnyqui$t/2) that operates the
automatic IFC sequence.

AUTO IFC Control Bi-level control signal that
initiates and terminates the
automatic IFC sequence.

Digital Status Word:

2 7 VHM sensor signal status
(signal present - 	 '1',
signal lost - '0')

26 VIN operating mode (Auto
ranging - '0' Manual ranging

2 5 VHM operating range

24 Over range indicator

2 3 Ignition gate status (ENABLED - '0'
INHIBITED - '1')	 .

2 2 Co—andable IFC status
(OFF - '0', ON - '1') (Note 1)

21 Automatic IFC
(OFF - '0', OH - '1')

20 Ignition voltage status
(OFF - '0'. on - '1')

-17-
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same range. In the manual ranging mode, the range is

determined by the least significant ground command bit. In

the automatic mode, the range is controlled by the over and

under range indicators from the servo electronics subsystem.

Up-ranging will occur when any of the loop (i.e., wideband)

outputs exceeds the over range threshold. Down-ranging will

occur when all three loop (i.e., wideband) outputs fall below

the under range threshold and remain there for at least one

spacecraft revolution ( - 12 sec.). VHM range changes are to

be inhibited whenever an annlog-to-digital conv erter (ADC)

bus} signal is I)rescnt It the IIhD 02-to-NFD 01 interface

connector (typically for 3 milliseconds out of every 125

^a l l iseconds) .

b.	 Provide IFC switching commands to the loop electronics for

the commandable IFC sequence. The commandable IFC sequence

is to be initiated with a format pulse and to be self-

terminating, lasting two format periods. The commandable

IFC is to operate both in the automatic ranging mode and in

the manual ranging mode. In either mode, each of two levels

will be applied to all three axea at the same time and the

sequence will then be terminated. The first level will be

either +4 or +32 gamma, and the second level will be either

-4 or -32 gamma for Ranges 0 and 1 respectively.

C. Provide IFC switching commands to the loop electronics for

the automatic IFC sequence which is both initiated and ter-

minated by the automatic IFC control signal from the 11ED 01

assembly, and operated by the auto IFC gate signal from the

saw source.

d. Provide ignition pulses to the RF generator/ignition circuit.

The ignition pulse is used to dump charge from storage

capacitors ito an oscillator circuit that drives an ignition

transformer located in the VKM sensor. The ignition pulse

will be generated on the next format pulse following the time

when the signal at the preamplifier output in the loop elec-

tronics falls below a set threshold. In the automatic ranging

1628-11, Rev. e

-18-
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I	 mode, whenever signal loss is detectedo the range will be

automatically set to range 1.

Temporarily store VIII{ digital operating status data and shift

I -	 it out serially when a word gate and shift pulses are received

from the NED 01 electronics. The functions to be indicated

are: 1) sensor signal status (preamp signal present or signal

lost), 2) V,ifi ranging mode (manual/auto); 3) V11N operating

range (1 bit), 4) overrarrge indicator (I bit). S) ignition

gate status (enabled or inhibited), 6) commandable IFC status

(cn/off); 7) automatic lFC status (on/off), 8) VICI sensor

ignition voltage (on/off). Note: The word gate and shift

pulse inputs and tho digital status word output are all to

be buffered.

f. Provide one bit of 1, iiffcrc.1 data indicating tho Instru.-ient

operating range for use by the :IED 01 electronics in tagging

each digitized VHM output vector.

g. Buffer and decode the four ground command lines for the

purpose of establishing the VK4 operating state. The default

^. (i.e.. '0000') operating state is AUTO ranging, lFC OFF,

ignition ENABLED.

h. Perform power-on reset functions at the time +28 VDC space-

craft power is Applied to the VHM. The instrument operation

fj
	 immediately following power ON is to be automatic ranging

mode. range 1. lFC OFF, ignition ENABLED. The first ignition
t'

pulse will occur after a time delay long enough for the ESA

Project ' s turn-on transient requirement to be Bret and when

the ignition capacitors have stored sufficient charge to

light the helium lamp and cell.

3.3.2.3	 RF and Ignition Supply Electronics

j

	

	 The -27 MHz radio frequency and ignition supply consists of a

single crystal -controlled oscillator, two'buffered power output stages to fur-
y

nish sustaining power for the sensor lamp and cell, and a separate stored -charge
k

I
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*	 ignition circuit. The ignition circuit discharges a capacit,-,, r voltage into

an oscillator circuit that drives the primary of an ignition transformer

► 	 located in the VM sensor housing. Separate taps on secondary windings carry

(
Is	 high voltage to igniteion electrode s on the lamp and cell for the purpose of

It	 igniting the glow discharges. Ignition i9 initiated by 9 signal from the

timing and control logic. Each of the — 27 MHz output stages will be matched

Cto a coaxial cable of 30 ' 3 ohms characteristic impedance. The required lamp

power at the output of the driver stage is 650 mw. Output power from the cell

driver stage is required to be 150 mw, The required voltage 'stability of

both outputs is ± 1%.

3.3.2.4	 S ensor Renter Power cold Control Electronics

This subsystem generates and conLrols heater power being sent to

r	 a healer 10c, ► L(l d In the boom package for cuntr-)l of the 1 •HM sensor temperature.

A temperature control resistor in the boom package is used to determine the mag-

nitude of current carried to the heater element via the boom cable. The combined

maximum power allocated for both the sensor heater and its controller is one

watt. A proportional DC controller is envisioned with a set point temperature

between 0'C and +10'C. settable to within I'C.

l	 3.3.2.5	 Low Voltage Power Supply

Spacecraft raw power at + 28 volts D.C. will be supplied to the low

voltage power converter which generates the required supply voltages for the

VM electronics. The converter shall be designed to operate at 57344 Hz, in

synchronism with the 114688 Hz power sync signal. Moreover. , the free running

(unsynchronized) operating frequency of the converter shall be greater than

f	 52.000 Hz. D. C. supply voltages required aref
i.

Analog electronics	 s 12 V
I

'z
Digital electronics	 + 10 V

l	 Lamp RF power	 + 12 V

Cell RF power	 + 12 V

Ignition supply	 + 32 V

Analog switches	 t 6.3 V

-20-
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C	 ;-
4.	 INTERFACE DEFINITION

'^. 4.1	 Mechanical Interfaces

r The mechanical interfaces of the boom package and the electronics
S 

package are represented by the mounting provisions shown in Figures 6 and 7.
t

4.2	 Thermal Interfaces

r The sensor boom package will be exposed to solar radiation through-

;j out the mission.	 Approximately 630 milliwatts of RF power will be dissipated

by the lamp and cell within the sensor housing.	 In addition, a feedback-

controlled electrical heater will be mounted near the inboard end of the case
i

adjacent to the sensor attach fitting and thermal barrier. 	 Both the sensor

case and attach fitting will be enclosed by a multila y er thermal blanket.

The principal paths for heat losses from the VIDI sensor are thought to be

by conduction through the mechanical interface and boon cable, and by radiation

to deep space.	 Thermal control of the electronics package will be effected

primarily by conduction through the mechanical interface to the spacecraft

main experiment shelf.

4.3	 Electrical Interfaces

- The electrical connections are shown in Figure 8.

t	
•- The electrical interfaces between the VHM electronics (HID 02)

• and the V1L4 boom package (HID 04) are given in Table 3. 	 The 'LED 02-to-HID O1
f
t	 _ interface is described in Table 4. 	 The VKH teat connector interface is given

l ...	 . in Table S.	 VHM ele ctrical interfaces are also illustrated in Figure 9.

Figure 10 shows the grounding scheme.

S.	 PERFORMANCE

The Solar Polar VHM is to be designed for a minimum lifetime of

S 1/4 years, including 4 years of prime mission operation after exposure to

the Jovian trapped radiation environment.	 The primary VHM performance param-

eters are summariseA in Table 6.

^. 6.	 PHYSICAL CHARACTERISTICS

The primary physical characteristic requirements of the Solar Polar

i/11Zi are shown in Table 7.
I

7.	 SENSOR ALIGNMENT REQUIREMENTS

Figure 11 shows the required alignment of the sensor axes relative

( to the spacecraft principal axes. 	 The required alignment tolerance is 3 1/2'

i maximum error with knowledge to within 1/4'.

t	
1

-21-
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i.	 Table	 3. HED 02 to HED 04 Booth Harness Interface, PO4

}	 PIN FUNCTION

1 Guard

i
2 VHM sensor IR detector bias

3 Igniter return

•	 4 Igniter

S Shield (analog ground, G4)

'	 6 MI sensor thermistor 1 (S/C readout)

1 VNM sensor Lhermistor 1 return

8 Shield (analog ground, G4)

9 X axis sweep drive

10 X axis sweep return

11 Shield (analog ground, G4)

12 Z axis sweep drive

t •	 13 Z axis sweep return

14 Shield (analog ground, G4)

15 VHM sensor IR detector output

16 Spare

17 V®1 sensor heater return

la VHM sensor heater

19 Shield (analog ground, G4)

20 VHH sensor thermistor 2 (temperature control)

21 VHM sensor thermistor 2 return

22 Shield (Analog ground, G4)

23 Y axis sweep drive

24 Y axis sweep return

2S Shield (analog ground, C4)

.m
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Table 4a. HED . 02 to HED 01 Power Interface, JO1

PIN FUNCTION

3 + 28 VDC spacecraft power

7 S/C power return and sync return G3

4 + 28 VDC spacecraft power

8 S/C power return and sync return G3

9 Power converter sync

S S/C power return and sync return G3

6 Heater power (+ 28 VDC)

1 Heater power return

2 Heater power (+ 28 VDC)it

,i
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r	 ► Table 4b. Pin Assignments for HED 02, P03

1 (50 pin D series Interconnect Connector)

^ HID D3 Status Word Chassis
_= I" Chassis
R o HED D3 Status Word Bit Shift Pulse

l '" c4 Digital Return G5

^ * HED D3 W/G Bit Shift Pulse
-4 Digital Return G5

1 ? HED D3 W/G ADC Busy

Cq Digital Return G5
Frame Pulse ADC Busy

N Auto IFC Control

N Frame Pulse Sun Pulse
N Auto IFC Control

Format Pulse Sun Pulse
N Auto IFC Gate 2

Format Pulse s 2	 Mux Address

2 3 Command

N Auto iFC Gate

21 Mux Addressa

2
N Operating Range

0
2	 Command s 2	 Mux Address

21 Command

a Operating Range
C14^ !j Analog H/K

i NRED G41 Th Return
'O 20 Command ^ Analog H/K

N HED 04 Th Return

N'•	 v+ HED 04 S/C There Analog P.eturn G4
Analog Return G4

'Q ►iED 04 S/C '!'hers Z Field Data
' i N Y Field Data

f m Analog Return G4 %0Z Field Data+
 Y Field Data

°. N X Field Date Spars
Spare

1 -+ X Field Data Spare

1

I

i

27I



°0° Spare
Spare

HED D3 Status Word Chassis

M Spare
%D HED D3 Status Word Chassis

en Chassis
HED D3 Word Cate s Bit Shift Pulse

CN Digital Return C5

HED D3 Word Gate cO Bit Shift Pulse
Digital Return G5

Frame Pulse ADC Busy

Digital Return G5

Frame Pulse ADC Busy

N Auto IFC Control

Format Pulse s Sun Pulse

CcO Auto IFC Control
o Format Pulse Sun Pulse

23 Command
Auto IFC Cate

22 Hux Addresser a

2 N Auto IFC Gate
1

cc 2	 Command
N
-1 c	 Mux Address

r Operating Range ^
2 1 Command v 20 Mux Address

N Operating Range
`O 20 Command Analog Housekeeping

N HED 04 Therm. Return
ul HED 04 S IC Thermistor Analog Housekeeping

N HED 04 Therm. Return

•r HED 04 SIC Thermistor a* Analog Return G4

N Analog Return G4
en Analog Return G4 in Z Field Data

N Y Field Data

N X Field rata A Z Field Data
Y Field Data

^+ X Field Data

i

Ott

i

28
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Table 4c. Pin Assignments for HED 02, P02

(51 Pin MDM Interconnect Connector)

is
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QUALITY
Table S.	 Pin Assignments for HED 02. J03

(37 Pin MDM'Test Connector)

47, RF b Digital Ground', GS
• Chassis (W/B Shield)

cc Underrange Condition
Analog Ground, G4

11 Overrange Condition
In Z Wideband test point

V11M Operating Range

Y Wideband test point

Ln Auto IFC Control Status
X Wideband test point

C nunindable IFC Status
Chassis	 (Sweep Shield)

t2 Igaition Charge Status
Analog Ground, G4

r4 Ignition Purse
Cn

'4 10 c^ L VILA Axis sweep voltage
+32 VDC Igniter Supply

O9 N Y V101 Axis sweep voltage
( ° +12 1FDC RF Supply

ON X VHM Axis sweep voltage

a +10 VDC Digital Supply
,• N Chassis (Monitor Shield)

ao -12 VDC Analog Supply
N Analog Ground. G4

r- +12 VDC Analog Supply
I` O Detector Current Monitor
t .I %a -6.3 VDC Switch Bias

O""Detector Voltage Monitor
t' &n +6.3 VEC Switch Bias

O N Reference Voltage Monitor

•e -3.75 VDC IFC Reference
N Chassis (Preamp Shield)

+3.75 VDC IFC Reference

N Analog Grouna, G4
O^+ Heater Voltage Monitor 0 N Preaiap Output

.. Analog Ground, 'G4

NOTE:

Circles numbers represent assignments for 15 pin connector ON Thermal/Vacuum BCE.

2^
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Table 6. Summary of the Primary VIN Performance Parameters

FUNCTION	 PARAMETERS

Dynamic ranges	 + 8.190. + 65.52, gammas full scale

Full scale output voltagest

a) each analog field component	 ! 5.12 i 0.01 volts

b) analog housekeeping	 0 to + 5.10 volts

Fie'.d-equivalent output noise

	

	 Less than 1 my rms! HZ, (6my/ 3Rz sensor,
3.6 my/-Hi electronics)

Zero offset (each axis)	 :adjustable to < lh of full scale

Stability

	

	 Scale factor stable to: + 0.3% of full scale
Zuro offset stable to: + 0.2% of full scale

:faximum interaxial crosstalk	 < 0.2 degree at < 0.1 HZ, < 1.0 degree @ 4 HZ

Loop bandwidth	 12 
+3 

Hs

output filter bandwidth	 0 to 4 + 0.1 HZ effective noise bandwidth

Sensor response constants

	

	 Ki - 0.58 + .08x10
-6
 amperes rm

Ho - 32 + 5 gammas

i'

i

I

t	 I
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Table 7. Physical Requirements

PARAMETER	 BOON PACKAGE	 ELECTRONICS

Weight (kg)	 0.801	 1.382

Dimensions (mm)	 360 x 120 x 1203 	146 x 203 x 75

Instrument power (watts)	 0.8 watts RF4 	2.20 watts

Heater power (watts)	 0.88 watts maximum	 0.26 watts maximum

Operating Temperature Range 	 -30
0
to + 30°C	 -200to + 500C

Non-operating Temperature
Range	 -60°to + 400C	 -30°to + 600C

Preferred Operating
Temperature	 0°C to + 10°C	 +15° to + 25°C

NOTES: 1. Including thermal barrier and attachment provisions.

2. Including 0.11 kgm HED 01 - HED 02 interconnect harness.

3. Maximum envelope, including thermal blanket and thermal radiator.

4. 0.8 watts consists of 0.63 watts dissipated within sensor

thermal blanket and 0 . 17 watts RF cable losses.
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8. ENVIRONMENTAL REQUIREMENTS

The S-ilar Polar VICH shall be designed to meet the environmental

requirements given in ESA Project documents ISPH-J-0257, ISPH-J-0360 and

TSPM-P-300. Included in these documents are requirements and constraints on:

DC magnetic Properties. AC magnetic properties, radio frequency interference

(RFI), electromagnetic compatibility (EMC). electrostatic cleanliness (ESC).

operating temperatures, vibration levels and radiation environment. In

anticipation of the potentially damaging effects of the expected radiation

dose. the VIL`1 shall be designed to operate wit1iir the previously stated

tolerances after exposure to 66 h Rads (Si) of energetic particle radiation.

9. lif:\C ► t Cucwur Ft)Cn,,mL: I'T (BCE)

A block diagram of the VIDI BCE is shown in Figure 12. FiyL.: 13

illustrates the way in which the BCE is coan^cted to the V1C1 electronics

assembly.
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a" no Re rata "M
i Loot I raftauN

t	 f
~

M ^^A

^^00 157
1 AW*wM N W%

	
vp

n	 a
`^1►.

•
a—"

foutwut a
etcrt►s 	 •ten

crn	 , 1	 ^' _r
M . f,r MINTED M A rj 8000 ASSV^

BUFFER,
act wouc	 0-10 As-

`-^0/	 1«LS7
-

woo ^`  w..w v	
.. w t .

D	 13 12 oo^^/6" ....	 ..^, Vq,	 .:.	 ;., — - n.	 ,	 I



cô
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REF SCH 200053

AR TYPE s

RR AMS36544Z

AR 32001

10 MS 35319 - 134-

1 NAS 611 CID
10 VAS6Z0LZL

[TITLI:	
PA K 1 S	 L( s r

A'^7Y

t
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OTY RE00
PART NQ SPECIFICATION OESCRIPT1011

ELIC
RIF
HE..^ I

I CYFRIOSXXXC CORNING CAPACITOR, SAT ±`,25PF

10 *F, 500 y

CAPACITOR, SATj t 5 
7#

c49

I CYFR109 XXXJ CORNING C49

0 PF IS P F LO PF 14 PF
VPF^	 30PF hPF	 ' F SOdV

I CYFRI0;5XXXJ CORNING CAPACITOR, SATj t 5% C30
8ZPF. ILO P j IGO P	 Z00 Pf
2.40 PP. 	 So o v

j	 I CYFRIS: XUXJ CORNING CAPACITOR, SATE =9% C30
270 PF	 Soov

Z JMC K 5342 JOMNSON CAPA ITQ^ 
1 o PF C19, C48

I C YFR 105XXXC CORNING CA PAC ITG R, SA1 t.Z5PF C 28
0PF, 2.Z. P F, Z.-7 PF) 6, 8 PF
10 PP	 Soo Y

I CYFRIO^XXXJ CORNIN6 CA PAC ITOIZ, SAT, ± S% C28
' IS FF	 500v

CODE ITEM
IOINT N0.

76:

77

78

79

80

81

82

83

I CYFRIO$ xx x C CORN 1 N6 CAWI TO R, SAT, t . 2 5 P .16 84
2.7 PF, 6.8 PFD 10 PF S00 V

1 CYFR IOS XXXJ CORNING CAPACITOR, SAT.	 5 %. C- 18, 85
IL	 16 PF

'
 IG	 18	 F

20 ^F	 'Soo	 '
I CYFRIO$XxxJJ CORNING CAPACITOR SAT, t5% C47 ^6

OFF, IC PFD leer. t7 rF,
Soo v

87
I C.YFRIOSXMJ CORNING CA WIMP., SAT, f S % CSO	 88

O P fj l o PF 1 8 NF, 500 Y

TITLE:	 SIZE JCOOE WENT NO.
PARn U ST

z	 P%A1 so h 55v	 A	 13126

RF	
^_ ^ SralE

90
PARTS LIST NO.	 REV

PL X00359
IRFLFASED	 rrEET	 C;	 0F
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TITLE:

PARTS LIST
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tip-1,7 ,

SIZE WENT N0. LIST NO.

A
JCODE

13126
FARTS
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SCAIE
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ELEC CODE ITEM
REF WENT N0.
DES

C4<o 91

1	 rY AND

PART NO.

I . CYFRIOS xxx i I CORNING CAPA(-%T0e, SAT ± 5%
o P ; 20 PF D 500 V

3 M39;r4^o1 -1569 h+JL- -?Qor CAI'AGIToIZ 47011 00 
V10%

470PF2-10J, aoov

8.2PF:-„l:rF Socv

C3 C7 cll

3 M39C r 	 of -135j MIL-C-79CAll C4,CZZcJ^

I CYFRIC59PZC CORNING C5
I C YFR i c130rJ CORr11r)(, r	 3 0 l'F fi S% Scc v C 6
1 CYFRro,Sy(j COENfI:y iort 2PF IS	 So P

F
_

C8
2 CYFRIC^51 0 J COjeNINK) 51 PF ±S°/, l Soo v C9vG16

I M 3901+/01-150 MIL-C-390141 .047AF +10 % S0V C l o

I CYFRIO^XXX J CORNING ^toPF +7 PF SV C I Z

I CYFR106121J CORNNNC-) lZ0PF t5%,SOON C13

-7 M39G14lo1-1593
MIL-C-
39014	 1 o.1.^F, tlo% Soy

C)	 C17 I
CZSl c^^

2 M39o 14lo1-1503 3 19oi4- 1 2ZOo PF	 109,,locv Gtl 1 C31

Z M 39014/0 1 -1339
M1C.-C-
3 9c 1i !

l0o PF r l0yg ZO0v C23 C33

I CYFRIo j Z.4O J CORNIN(, Z¢ PF t5 JSOov C Z6
C YFRIOS 4701 CORNIW6 47 PF tSlo, 600V C 14

3 C Y F R IoM I J CORN W& l 10 PF Jt 5%j500v c 1 Q c"I
CAT

2 C Y FR 15 b' 56l j CORNING 560 PF ±57,01 50OV CSI C54
2 M3^GO6f22 -0577 MIC-C-

39006 ti ogZ,uF-1 %,50v C35 C36

Z M39Co3/o1-3oa6
Y r

39003/1 CAMJ7VR,4.7AFtlo% .5C V C4?-M3

92

9

94

9f -

96--

97

9$

°J9

loo -

to 1

lot

10

cs? 104
J05

lob

IC7

1^8

l09

110

(11

112

113
Ild	 ^
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c
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TEST SPECIFICATION - SYSTEM INTEGRATION (VHM)
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1.0	 SCOPE	 OF POOR QUALITY

r

This specification covers the electrical checkout of assembly number

200036-01, Vector Helium Magnetometer.

This test specification defines the test requirements for the initial

system integration test. The system integration test shall be per-

formed in conjunction with JPL. The testing shall require usage of

8ASO/WL facilities and JPL test facilities.

I,	 ..

The test outline, as noted in this test specification, is intended as

a guide-and can be modified as required to ensure satisfaction of the

electrical requirements. If this procedure is modified, a red-lined

copy of the actual procedure should be attached to the appropriate

assembly plan/test results. This procedure requires extensive selection

of components. The instructions to perform such taspks should be

documented in the test unit assembly plan/unit history. All test data

must be attached to the assembly plan/unit history.

	

2.0	 APPLICABLE DOCUMENTS

	

2.1	 The following documents, of the issue and revision in effect on the

date of invitation for bids, form a part of this specification to the

extent specified herein.

DRAWINGS

Ball Aerospace Systems Division,_ Western Laboratories (BASO

n 	 I

C

200061	 Assembly Drawing, Digital

PL200061	 Parts List

SCH2O0061	 Sctm inatic

200059	 Assembly Drawing, Analog

CODE 10E yT NO
AerospaceIs yystems Western	 13126.

J D Vialon	 Laboratories

N	 44A Ill 11)

WECIFICAMN NO

$ 200036

E ET	 2
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3

1	 PL200059	 Parts List

SCH2O0059	 Schematic

200050	 Assembly Drawing, UPS

PL200050	 Parts List

SCH2O0050	 Schematic

200053	 Assembly Drawing, RF

PL200053	 Parts List

SCH2O0053	 Schematic

200222	 Test Plan

OTHER DOCUMENTS

I
1628-11, Rev. A	 Functional Requirements for the

Vector Helium Magnetometer (VHM)

	

j2.2	 Precedence of Governing Documents

r	 Unless otherwise specified, when a requirement of an applicable

I	 J	 specification is in conflict with a requirement specified herein, the

f	 requirement specified herein shall apply. When a requirement of an

applicable drawing is in conflict with a requirement specified herein,

j •	 the requirement specified on the drawing shall apply.

	

3.0	 REQUIRElOM

	

3.1	 Acceptable results are contingent upon the use of the equipment and

test procedures as specified herein. The test shall be performed in

the exact order specified herein.

	

3.2	 Standard Test Equipment

The following standard test equipment, or equivalent, shall be used

to check out the assembly:

`J	 0di iGiNT No.	 SPECIFICATION NUMBER
Aorospace	 $ 200036uy zitams 	Western	 131.26

.^	 Olvl-lion	 Laboratories	 sNEET-	 3	 bF -
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QUALITY

Quantitj	 Description Manufacturer Model No

3	 Power Supply Power Design 5U05R

1	 Frequency Counter CMC 607A

1	 Oscillator H.P. 3300A
i

1	 Breakout Box TAL 805

1	 Oscilloscope Tektronix 465

1	 Recorder Gulton TR-444

1	 DVM Fluke 8100A

2	 Decade Resistor Gen. Radio 1432-Z

1	 VOM Tripplett 630-NA

A/R	 Breakout Box TAL --

1	 Distortion Analyzer TBO TBD

3.3 Special Test Equipment

uantit^	 Description Manufacturer Model No.

1	 BCE JPL --

1 set	 Test Cables BASD/WL --

1	 Flux Tank BASD/WL 136-1

1	 Temperature Chamber SES TK/5

1	 Flux Tank Ctrl Unit BASD/WL 318-1

3.4 Test Set-UP

Figure 1 for test set=up.

3.5 Use of BASD/WL Form WL 4-8A

The assembly tester shall use the assembly test data sheet, WL Form 4-

811. as follows: i

A.	 The tester shall fill in the test specification, revision letter,

date of test, assembly serial number and the type of test (prepot,

COOE WENT NO.	 SPECIFICATION NUMBER- 	 REV

Aerospace
Syystems	 Western	 13126 S 200036 A

.^_ Divislon	 Laboratories SHEET	 4 of
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FLUX TANK	
OF POOR QUALITY

!	 1	 OIGITAL/ANALOG	 J2

SENSOR •	
200061

.	 1 J9

P4	
B.O. BOX

I
B.O. BOX	 P9

J4	 ANALOG

200059

0

1	 21	 P8

RT2
i	 600 n	 B.O.BOX

I	 .
J8

RF 200053	 •17	 :VPS/HEATER

200050/200043
1	 J5	 P6
r '	 8.0. BOX	 J1

50A	 50a
B.O. BOX

I'

1

BCE

m Open switches to P4-20. 21.

NOTE: Maintain connector savers on all assemblies.

1	 Figure 1. Test Set-Up

l

CODE IOENT NO.	 SPECIFICATION NUMBER	 REV
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post-pot, etc.), to the appropriate blanks. Each sheet shall

contain all of the information above.

d. After the test procedure outlined in the asterisked paragraph has

been performed, the tester shall record the selected component

value or the test data, whichever is applicable, in the appropriate

Clanks. In the event of assembly failure, the tester shall:

1. Briefly state the reasons for failure (if known) under tt.e

"Remarks" column of VJL Form 4-8A, and the JPL Unit History

Log.

2. Notify the cognizant engineer immediately.

C.	 Upon satisfactory completion of this test, the tester shall sign

the data sheet and attach it to the assembly traveler.

4

3.6	 Electrical Test - Initial, Go/No-Go

3.6.1	 LVPS/Neater (200050)	 -

3.6.1.1	 Set up per Figure 1. 	 Set the BCE controls as follows:

Description Mode

+28 Y Power OFF

+28 Y Heater OFF

IFC OFF

Auto IFC OFF

Manual Range ale

Man/Auto Range "l'

Ignition Inhibit ON



_. --	
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3.6.1.2 Depress the +28 V (instr.) on the 8CE to ON.

*3.6.1.3 Verify the +28 V input current is less than or equal to 175 M.

*3.6.1.4 Measure and record the following:

Testt Point	 Output

J7-2 to J7-6 (+12 V rf )	 +12 V + 0.1 V

,18-2 to J°-22 (-12 V) 	 -12 V + 0.6 V

J8-20 to J8-22 (+12 V) 	 +12 V + 0.6 V

J8-26 to J8-22 (-6.3 V)	 -6.3 V + 0.6 V

J8-7 to J8-22 (+6.3 V) 	 +6.3 V + 0.6 V

J8-12 to J8-14 (+10 V) 	 . +10 V ± 0.5 V

J9-16 to J9-29 (+3.75 V)	 +335 V + 0.1 V

J9-1 to J9-29 (-3.75 V)	 -3.75 V + 0.1 V

*3.6.1.5 Verify an output at U1-1 of 57,344 Hs + 50 Hr per Figure 2.

3.6.1.6 Set decade resistor (RT2) to 600 ohns. Depress heater power to ON

(BCE).	 -

i

r	 *3.6.1.7 Measure and record an output of 0 + 0.7 Vdc at J8-1.

t

i

'	 *3.6.1.8 Set RT2 to 400 ohms. Verify an output of 4.8 Vdc + 0.2 Vdc at J8-1.

1
*3.6.1.9 Using the oscilloscope, verify the following:

1	 J5 Output - 16 V p-p ± 1.0 V; P6 Output - 30 V p-p , t 1.5 V.

3.6.1.10 Depress +28 (instr.) and +28 (heater) to OFF.

-	 c00E 'GENT No.	 SPECIFICATION NUYIER

Aerospace
yy 	 Western	 13126	 S 200036

Dlvislon	 laboratories	 HEEfi^	 7	 of

,v 1 1 -4A	 1 . 11)	 ^,
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;i.4us+2us

10.5 Y + 1 V

Jitter < 10%

Figure 2. Syic Output
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3.6.2	 Igniter Circuit/RF	 OF POOR 

U:A

3.6.2.1	 Set up per Figure 3. Ensure the sensor is physically located in the

center of the flux tank.

3.6.2.2 Connect the oscilloscope to J4-3 (Igniter Return). Use P8-3C as a

return for the oscilloscope. Set the NSK switch on the BCE to No. 1.

Open switch J9/P9-31. Connect J9-31 to GRO. Set "Ign:tion Inhibit"

on the BCE to OFF.

3.6.2.3	 Instrument power ON (on BCE).

Verify an output of 9 V ± 1 V at P9-36 (Ignition ON/OFF).

*3.6.2.5 Continuously depress the "Sun Pulse" switch, and adjust C85. C86

until an output frequency is noted on the oscilloscope per Figure 4.

C85. C86 will control frequency. Record data.

*3.6.2.6 Power OFF. Tack solder equivalent value for C85, C86. Record values.

3.6.2.7 Deleted.

3.6.2.8 Power ON.

*3.6.2.9 Within 60 seconds of power turn ON. Verify an output of 3.8 V +

.25 V on NSK No. 1 (Det. Bias Output) on the BCE.

3.6.2.10 Power OFF. Power ON.

*3.6.2.11 Verify an output on J4-3 per Figure 4. NOTE: It may be necessary to

turn power ON/ OFF several times in order to cbserve the output at J4-

3.

i	 3.6.2.12 Power OFF.

f	 }

^	 CODE WENT N0. 	 SPECIFICATION NUMBER-	 REV

Aerospace	 $ 200036Systems western	 13126
Division	 Laboratories	 SHEET	 9	 of	 3
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K
- -	 -	 _ FIUX TAKK ^ _i	 I

^'	 1

1 -	 SENSOR	 t

^	 t
t	 ^

P4

DIGITAL/ANALOG
	

J2

200061

J9

8.0. BOX

CONTROL	 J4
	

ANALOG
UNIT

021
	 200059

I
!I

^	 f

J5	 P6

RF 200053

RT2
600 n

JP7	 V

B. 0. BOX

P8 L^ H
SAT

B.O. BOX	
C85//C8

JS

LVPS/HEATER

200050/200043

J^

B. 0. BOX

BCE

m Open switches P4-20. 21.

Figure 3. Test Seto*

CODE IOEN! N0.	 SPECIFICATION NUMBER	 ^E^1

Aerospace	 -•	 rQl
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1

I

I
r-

Envelope Frequency -
100 kHz to 130 kHz

Figure 4. Ignition Pulse

V
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3.6.3	 Servo Amplifier (200059)

3.6.3.1	 Ensure the following connections have not been performed (open loop

mode):

Ell to E10

E26 to E27

E28 to E29

E24 to E25

3.6.3.2	 Set up flux tank per Appendix A.

3.6.3.3	 Maintain set-up per Figure 3. Set the BCE as follows:

Oescription	 Mode

+28 V Power	 OFF

+28 V Heater	 OFF

IFC	 OFF

Auto IFC	 OFF	 r

Manual Range	 _	 "1'

Man/Auto Range	 "1'

Ignition Inhibit	 OFF

HSK	 No. 1

*3.6.3.4 Depress +28 V (instr.) to ON. Verify an +28 V input current of

less than 175 M.

*3.6.33 Allow 60 seconds after power turn ON. Verify the following:

Description	 Output

HSK No. 1	 3.8 V.+ .2S V (BCE)
Signal Status (LED)	 ON/OFF (BCE)

Manual Range (LED)	 ON (BCE)

Aerospace
Systems	 Western
Division	 Lab,)ratories

COOE IOENT NO	 SPECIFICATION NUMBER	 REV

1312E	 S 200036	 A
SHEET	 12	 OF
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Description	 Output

Auto IFC (LED)	 OFF (BCE)
CMD IFC (LED)	 OFF (8CE)
Over Range (LED)	 ON (BCE)
Ing. Status (LED)	 OFF/ON (BCE)*
Ing. Switch (LED)	 OFF/ON (BCE)*
Oper. Range	 ON (BCE)
* Will indicate ON; if 2 fo is not present (preamp OFF).

	

3.6.3.6	 Connect an oscilloscope to AR15-7 (AGC output).

	

3.6.3.7	 ;While observing the output on AR15-7, adjust the "X", "Y", "Z" null

controls on the flux tank until a 2 fo (530 Hz) is noted at AR15-1.

(This represents a zero field condition.) NOTE: It may be necessary

to periodically adjust the X. Y, Z null controls since the zero field

will be influenced by exterior metal objects.

3.6.3.8 Powee OFF. Temporarily connect:

Ell to E10
E26 to E27
E28 to E29
E24 to E25

*3.6.3.9 Power ON. Verify outputs on the 8CE per 3.6.3.5 and 3.6.3.9 data
sheet. Remove the connection to J9-31. Close P9/J9-31.

*3.6.3.10 Verify outputs on "X". "Y", "Z" fields (BCE) are less than or equal
to 6.0 V.

*3.6.3.11 Adjust X, Y. Z null controls on the flux.tank control until the "X",
"Y "Z" field outputs are less than or equal to 0.1 V. Record the

outputs.

G

4 Aerospace
' Isystems	 Westem

,C.	 A Division	 Laboratories

COOE )DENT No. 	 SKC)FICATION NUMBER- 	 REV
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*3.6.3.12 Verify an output of 2.0 Vdc + .3 V on HSK No. 0, and 3.8 V + . 95 V

on HSK No. 1.

3.6.3.13 Apply a field of +50 gamma + 5 gamma.

*3.6.2.14 Verify an output of 3.9 Vdc + .8 Vdc on "X", "Y", "Z" field outputs.

3.6.3.15 Apply a field of -50 gamma + 5 gamma.

*3.6.3.16 Verify an output of -3.9 Vdc + .8 V on "X", "Y", "Z" field outputs.

3.6.3.17 Remove the field in the flux tank.

3.6.3.18 Set Manual Range to "0" (BCE).

*3.6.3.19 Verify Oper. Range (LED) on the 8CE is OFF.

*3.6.3.20 Adjust the X, Y, Z null field until an output of less than or equal

to 0.5 Vdc is noted on the "X", "Y", "Z" field output. Record the

"X", "Y", "Z" outputs. -

3.6.3.21 Apply a field of +7.0 gamma + .7 gamma.

*3.6.3.22 Verify an output of +4.375 V + .5 V on "X", "Y", "Z" outputs.

3.6.3.23 Apply a field of -1 gamma + .7 gamma.

*3.6.3.24 Verify an output of -4.375 V + .5 V on "X", "Y", "Z" outputs.

3.6.3.25 Remove the field in the flux tank.

3.6.3.26 Set "Manual/Auto" on the BCE to "04.

	

CODE (DENT NO.	 SPECIFICATION NUMBER-
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3.6.4	 Overrange, Underrange

,

	*3.6.4.1	 Verify an output of less than or equal to .5 V on "X", "Y 	 "Z" field

outputs. Null the flux tank field to zero as required. Verify "Oper.

i
	

Range" LED (BCE) is OFF.

	

*3.6.4.2	 Slowly increase the field to 8.2 gamma in the X direction.. Verify "Open.

Range" switches from range 0 (LED OFF) to range 1 (LED ON). The change

should occur at 8 gamma + .2 gamma (5.0 V + .1 V at the X output).

	

*3.6.4.3	 Verify an output of +.62 V + .1 V on the "X" output.

	

*3.6.4.4	 while observing the "X" output, slowly reduce the field

until the "range" switches from "1" to "00. "Oper. Range" LED should be

OFF. The switch point should occur when the "X"-out put is 0.5 V + .1 V.

	

*3.6.4.5	 Repeat 3.6.4.2 to 3.6.4.4 for the "Y", "Z" outputs.

	

3.6.5	 IFC

	

*3.6.5.1	 Set the range "0". Set the field to 0 gamma. Verify an output of less

than or equal to*+ .10 V on the "X% "Y", "Z" outputs.

3.6.5.2 Switch "IFC CMD" on the BCE to ON.

*3.6.5:3 Verify the "X", "1R", "Z" outputs change to -2.5 V + .25 V. then switch

to +2.5 V + .25 V.

3.6.5.4 Switch "IFC CMD" to OFF. Switch "Range" to "1".

*3.6.5.5 Verify an output of less than or equal to + .05 V on the "X", Oyu 9 "Z"

outputs.

3.6.5.6 Switch the "IFC CMD" to ON.

CODE IOENT NO.

Aerospace
Systems	 western	 13126
Division	 L.-.boratories
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*3.6.5.1	 Verify the "X", " T M , "Z" outputs change to -2.5 V + .25 V, then
switch to +2.5 V + .25 V.

	3.6.5.8	 Switch the "IFC -CMD" to OFF.

3.6.5.9	 Connect the output of the "X" field to a chart recorder and calibrate

the recorder to 4 gamma - 4 cm.

*3.6.5.10 Turn the recorde! ON; switch "Auto IFC" to ON. Verify an output per

Figure 5. Attach the recorder printout to the appropriate data-sheet.

NOTE: Following the completion of a typical "Auto IFC" cycle, it is

I ecessary to switch "Auto IFC" to OFF, then switch to ON to repeat

the cycle.

T

Frequency approximately 2.0 Ht

sy + . 1
(Range 01

(Range 1)

0 

Fiure 5

*3.6.5.11 Repeat paragraph 3L.6.5.10 on the "Y. Z' outputs.

3.6.5.12 Switch to range 0. Calibrate the recorder for 0.5 gamma n 4 ae.

*3.6.5.13 Repeat paragraph 3.6.5.10 and 3.6.5.11.

I I
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3.6.5.14 Remove the chart recorder. Switch "Auto IFS" to OFF. Attach the

recorder paper to the data sheet.

3.6.6	 Housekeeping Outputs

3.6.6.1	 Power OFF. Switch to range 1. Set "Ignition Inhibit" to ON. Set RT2

to 600 ohms. Set the field to 50 gamma + 5 gamma.

3.6.6.2	 Turn CN the instrument and heater power.

t^

*3.6.6.3	 Verify the following housekeepi% outputs:

(Unloaded

HSK No.	 Output	 Output ref, only)

0 0 V +	 .1 V

1 0V+	 .1 V
2 3.0V+	 .5V

3 3.0V+	 .5V
4	 r 0 V+	 .7 V
5 2.2V+	 .2V	 2.5V+.2V
6 -	 1.6 V + .13 V	 2.6 V + .2 V
7 1.6 V+ .13 V	 2.6 V+ .2 V

11-.r

3.6.6.4 Switch "!gnition Inhibit" to OFF. Set RT2 to 400 ohms.

*3.6.6.5 Verify the following HSK outputs: 	 -

(Unloaded
Output Output	 ref. only)

2.OV+	 .3V

3.8V+.2SV

3.0 V +	 .S V

3.0 V +.	 .S V

4.8 V +	 .2 V

2.2 V +	 .2 V 2.5 V + .2 V

1.6V+.13V 2.6V+.2V

1.6V+.13V 2.6V+.2V

HSK No.

1
	

0
1	 1

2
3
4
5
6

r _ 	 7
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^-•	 3.6.6.6 Switch heater power to OFF.

rJ{S

i
4

r^
`v

3
3.7	 Select Component Selection

3.7.1	 Reference Voltage (± 3.75 V. -9 V)

3.7.1.1	 R136, R137. R141 lore selected and installed'at the board assembly

level (200061).

*3.1.1.2	 Verify:

o	 J3-23 - -8.18 V + 45 mV (-9.0 V unloaded)

o	 J9-1 - -3.75 V + 75 mV

o	 J9-16 - +3.75 V + 75 mV.

3.7.2	 2 fo Filter, Sweep Oscillator

3.7.2.1	 R80, R81, R82, R83, R113 were selected and installed at the board

-	 assembly level (200059).

3.7.3	 Over Range, Under Range

r
3.7.3.1	 R7 ti R15, R25. R33, R43, R51 were selected and.installed at the board

assembly level (200061).

3. 7.4	 Bessel Filters

I
3.7.4.1	 C8, C12, C9, C92; C23, C27, C24, C91; C38, C42, C39. CSO were selected

,.	 and installed at the board assembly level (200059).
i'
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3.7.5	 X, Y, Z Sweep Currents	 OF POOR QUALITY

	3.7.5.1	 Instal.l &'decade resistor for:

o	 R113 set to 30.1 K ohms (200059)

0	 R114 set to 30.1 K ohms (200059)

0	 R115 set to 82.5 K ohms (200059).

	

*3.1.5.2	 Using a differential input oscilloscope, adjust the decade resistors

until the following is obtained:

X, Y -

I
coil ' E o-pk (across decade resistor) = 105.9 uA + 8 uA;

	 r
(decade resistance)

Z-

I	
+

E o-pk ( across decade resistor)
coil	 98.5 uA	 8 u11.

' 1f	 —

Record IX, Y, Z and R113, R114, R115 resistor values.

*3.7.5.3 Temporarily replace the decade resistor with nearest standard RNC55H

resistor. Record the value.

*3.1.5.4 Verify:

For X, Y I coil - 
E _pk - 105 . 9 uA t 8 PA

For Z Icoi 1 . 
Eo-pk s 98.5 µA + 8 ull.^

a

	 r

1	 '
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3.7.6	 Igniter

3.7.6.1	 C84, C85, C86 were selected and installed per 3.6.2.5.

3.7.7	 Zero Field Offset

3.7.7.1	 R118, R121, R124 will be selected during system test at JPL. See

section 3.9.

3.7.8	 Scale Factor, CMD IFC, Auto IFC

,.1.8.1	 Nominal resistors values (see SCH2O0059) for R126, R128, R131, R133,

R135, R137, R138, 8139, R140, R141, R143, R146, R147, R148, R150,

R 1 53, R156 were installed on the board assembly level. Final resistor

selection will be determined during system test at JPL.

3.7.9	 Integrator, Gain Select, AGC, Integrator do Offset

3.7.9.1	 Adjust R61 (200059) for an output of 1.6 V p-p at AR15-7 (AGC output).

3.7.9.2 Install a 16.5 K ohm resistor for AW ( 200059); this should result

in a gain change of approximately eight between range 0 and range 1.

Final selection will be determined at system test at JPL.

3.7.9.3 Integrator offset will be adjusted at system test.at JPL. Temporarily

install 49.9 ohm resistors for R6, R20, R34 (200059).

*3.7.9.4 Adjust R5, R19, R33 ( 90.9 K nominal: 200059) for an average bandwidth of 12

Hz -2 Hz at the X, Y, Z wideband outputs. Record the resistor values
and install temporarily. Perform in range 0, and range 1 at output of

1.0 V o-pk.

s ^	 CODE IDENT NO. 	 SPECIFICATION NUMBER	 REV y
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3.7.10	 Crosstalk (Reference Generator - 200059)

' 3.7.10.1	 For specific details on crosstalk adjustarnt, see DN200036-61.

3.7.10.2	 Replace:

o	 Set in range 1

o	 R104, 8105 with decade resistor

o	 R90, R91 with decade resistor

o	 R123 with decade resistor

o	 Connect a AO K ohm resistor to J4-9 (X), J4-23 (Y), J4-12 (Z)'
(coil	 drives).

'.1.1.10.3	 Connect the output of th %_ function generator (set to 1 Hz) to J4-9

resistor, and adjust generator output until an output of 120 gamma p-p

is noted at "X" output. 	 Adjust R90, R91 to minimize crosstalk into

the "Y" output	 Record "Y" output, and resistor values.

*3.1.10.4	 Disconnect function generator and connect to J4-12 resistor and adjust

generator for an output of 120 gamma p-p at "Z" output. 	 Adjust R123

to minimize crosstalk into the "X" output. 	 Record the "X' output and

the resistor value.

I^ generator an	 connect to	 4-3.7.10.5	 Disconnect function gem 	 to	 d co	 ec	 J	 9 resistor and adjust

generator for an output of 120 gamma p-p at "X" output. 	 Adjust R104,

R105 to minimize crosstalk into the "Z' axis. 	 Record the 'Z' axis

output and the resistor value.

*3.7.10.6	 Repeat 3.7.10.3 to 3.7.10.5 as ►•equired to reduce crosstalk to less )

T than or equal to .8 gamma p-p on each channel, as follows:

o	 X into Y < .8 Samm p-p

o	 Y into X < .8 gamma p-p

o	 X into Z < .8 gamma p-p
; i 3

1
a _
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o	 Z into X < .8 namma p-p

o	 Y into Z < .8 gamma p-p

o	 Z into Y < .8 gamma p-p.

*3.7.10.1 Power OFF. Temporarily install an equivalent RNC53H resistor for

R90, R91, R123, R104, RIOS. Record the resistor values.

*3.7.10.8 Temporarily install an equivalent RNC55H resistor for R89, R102,

R126, where:

o	 R89	 R90 + R9l//100 K

o	 R102	 RIOS + R104//100 K

0	 R126	 R123.

Record the resistor value.

*3.1.10.9 Power ON. Repeat 3.7.10.6, except for resistor selection.

3.7.10.10 Power OFF. Remove resistor connected to J4-9, 23, 12.

3.8	 System Test/Temperature Test

The following bench system integration test is intended as a go/no-go

test to determine the basic system requirements. Final system testy-q

will be performed at JPL (see section 3.9, 3.10).

3.8.1	 Sensor Ignition

3.8.1.1	 Set up per Figure 3.

3.8.1.2 Set Manual Range (BCE) to AUTO; and HSK to No. 1.

*3.8.1.3 Po:rer ON. Within 60 seconds of power turn on, verify an output of

3.8 V + .25 V on HSK Nc. 1 (Dot Sias Output).

*3.8.1.4	 Power OFF. Repeat 3.8.1.3, ten times.
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3.8.2	 RF Outputs

	

*3.8.2.1	 Verify the following:

0	 J5 . 16Vp-p+1 Vp-p

o	 P6 = 30 V p-p ± 1.5 V p-p

3.8.3	 UPS Outputs	 t:

t

	

*3.8.3.1	 Measure and record the following 	 t
.i:

o	 Bias V = = 6.36 V + .14 V (unloaded by BCE = -7.0 V)

0	 ref V	 - 8.18 V + .18 V (unloaded by BCE = -9.0 V)

0	 3.75 V = + 3:75 V + .075 V

v	 =3.15 ` _ -3.75 V + .075 V	 I

0	 +12 V = +12 V + .6 V

o	 -12 V - -12 V + .6 V

0	 +12 .
Vref = +12

rf V ± .1 V

0	 +6,3 V.= 6.3 V + .6•V -
o	 -6.3 V = -6.3 V +-.6 V

0	 +10V=+10Y±.5V

0	 4-32 V = +32 V + 1.6 Y.

*3.8.3.2 Measure and record the I 28 _V input current at J1-3, 4. The input

current -shall be less than-0r-equal to 150 mA.

*3.8.3.3 Verify a sync fi ,equency of 57,344 Hz + 300 Hz at U2-2.

*3.8.3.4 Open J1-9; verify a sync frequency of 55,000 Hz minimum at U2-2.

Close J1-9.

3.8.4	 Heater

3.8.4.1	 Set HSK to No. 4. Set RT2 to 600 ohms. 	 r
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^--^	 *3.8.4.2 Switch Heater Power (BCE) to ON. Verify an output of 0 + .1 V on HSK

.	 No. 4.

*3.8.4,3	 Record input heater current at J1-2. 6.

*3.8.4,4 Set RT2 to 400 oMs. Verify an output of 4.8 V + .2 V on HSK No. 4.

Record an input heater current of 36 mA + 4 mA.

3.8.4.5	 Switch Heater Power to OFF.

3.8.5	 Analog Housekeeping Outputs

*3.8.5.1	 Verify the following outputs on the BCE OVM.

SCE HSK Switch 0VM Output

0 0.1 V maximum

2.0 V +	 .3 V

1 0.1 V maximum
.	 3.8 V + .25 V

2 3.0 V + .5	 V
-	 3.0 V + .5	 V

3 3.0V +.5-•V
3.0 V + .5	 V

4 0.7 V maximto

4.8 V + .5	 V
5 2.2 V + .2	 Y
6 1.6 V ± .2	 V

7 1.6 V ± .2	 V

3.8.6	 Manual Ranging

3.8.6.1	 Set the Manual Range switch on the BCE to "MAN" (up). Set range to
"1" (up).

L

L

i

Mode

2 fo mon. n OFF
2 fo mon. n ON

08C a OFF
08C n ON

Lamp mon. (sensor OFF)
mpLa mon. (sensor ON)

Cell man. • sensor OFF)
Cell mon. sensor ON)

Heater man. n OFF
Heater mon. n ON

(2.5 V + .2 V unloaded)

(2.6 V + .2 V unloaded)

(2.6 V ± .2 V unloaded)

^-'
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R 3. 8 .6.2 Adjust the X. Y. Z null field controls on the flux tank control unit

;until the "X". "Y	 "Z" field outputs (BCE) are less than or equal to

+ 0.115 V. Record the outputs.

*3.8.6.3 Apply the fields noted below, and verify the noted outputs on "X'.
MY" MZ"

i

i

Field Range X, Y, Z Output (Volt)

10 1 .781	 + 10 %

20 1 1.56	 + 10 %

30 1 2.34	 + 10 %

40 1 3.13	 + 10 %

50 1 3.91	 + 10 %

60 1 4.69	 + 10 %

-10 1 -	 .781 + 10 %

-20 1 -1.56	 + 10 %

-30 1 -2.34	 + 10 %

-40 1 -3.13	 + 10 %

-50 1 -3.91	 + 10 %

-60 -	 1 -4.69	 + 10 %

2 0 1.25	 + 10 t

4 0 2.5	 + 10 S

6 0 3.75	 + 10 %

8 0 5.0	 + 10 %

-2 0 -1.25	 + 10 %

-4 0 -2.5	 + 10 %

-6 0 -3.75	 + 10 S

-8 0 -5.0	 + 10 %

3.8.7	 Auto Ranging;Ov-r Range, Under Range

3.8.7.1 Set the Manual Range switch on the BCE to Auto (dam).

E t̂
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*3.8.7.2	 Null the flux tank field to 0 gamma. Verify an cutpu t of less than

±0.1 V on the "X", "Y", "Z" outputs.

	

*3.8.7.3	 Set the field to +7.5 gamma in the "X" axis. Verify an output of 4.68 V

+ .46 V on the "X" field output.

a 	
*3.8.7.4	 Increase the field to 8.1 gamma. Verify the Oper. Range LED goes ON.

Verify an output of .63 V ± .06 V on the "X" output.

	

*3.8.7.5	 Verify the Over Range LED (BCE) is OFF.

	

*3.8.7.6	 Apply a field of 75 gamma in the "X" axis. 'verify the Over Range

LED is ON.

*3.8.7.1 Slowly decrease the field to 7.0 gamma. Oper. Range LED should be

still ON.

	

*3.8.7.8	 Decrease the field to 6.0 garma. Verify the Oper. Range LED is OFF.

Verify the "X" field output is 3.75 V + .4 Y.

r
*3.8.7.9	 Repeat 3 . 8.7.3 to 3 . 8.7.8 for a -7.5 gamma input.

_	 *3.8.7.10	 Repeat 3.8.7.3 to 3.8.7.9 for the "Y", "Z" axis.

3.8.8	 Auto IFC

1
*3.8.8.1	 Repeat 3.6.5.9 through 3.6.5.13.

I 3.8.9	 CMU IFC

r*3.8.9.1 Repeat 3.6.5.1 through 3.6.5.8.

3.8.10	 Hideband Outputs. Frequency Response

3.8.10.1	 Set up the flux tank for A-C operation (see Appendix A). 	 Set to 0.1

Hz.

3.8.10.2	 Set the 8CE to Range 0 (manual mode).

j 	 r..
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3.8.10.3 Apply a field of 3.2 gamma p-p ± .OS gamma.

3.8.10.4 Connect the "X" 1.480 (P9-33) to an oscilloscope.

*3.8.10.5 Sweep from .01 Hz to 20 Hz. Verify -3 db roll-off at 12 Hz 
+2 

Hz.

*3.8.10.6 Repeat 3.8.10.3 through 3.8.10.5 for the "Y" (P9-32) and "Z" (P9-50).

3.8.10.7 Set the range to 010.

3.8.10.8 Apply a field of 25.6 gamma p-p.

*3.8.10.9 Repeat 3.8.10.4 through 3.8.10.6.

3.8.11	 Crosstalk

3.8.11.1 Calibrate the brush recorder for 2.0 gamma p-p - 40 div.

3.8.11.2 Set the flux tank for A-C operation.

3.8.11.3 Set the instrument in manual mode; range 1. Connect a 40 K ohm resistor

to J4-9, 23, 12.

*3.8.11.4 Connect the output of the function generator (set to 1 Hz) to J4-9

resistor and adjust the generator output until an output of 100 gamma

p-p is noted at the "X" N8 output. Measure and record the crosstalk

in the "Y", "Z" axis on the recorder. The crosstalk shall be less

than or equal to 1.74 gamma p-p.

*3.8.11.5 Connect function generator output to the J4-23 resistor. Adjust the

generator output until an output of 100 gamma p-p is noted at tha "Y"

HB output. Measure and record the crosstalk in the "X", "'_, axis.

The crosstalk shall be less than or equal to 1:74 gamma p-p.

^I

Aerospace

	

Systems	 Western

	

i Division	 Laboratories

t ::n .I 171

CODE [DENT NO.

13126

1

SPECIFICATION NUMBER-	 REV

S 200036	 {-}

SHEET	 27	 OF

rlrlr



s

i
r

*3.8.11.6 Connect the functfon generator output to the J9-12 resister. Adjust

the generator output until a 100 gamma p-p is noted at the "Z" WB

output. Measure and record the crosstalk in the "X", "Y" axis. The

-crosstalk shall be less than or equal to 1.74gamma p-pt 	 .

	

3.8.12	 Input Noise Susceptability

3.8.12.1 Set up per Figure 6.

3.8.12.2 Set the oscillator to 20 Hz.

3.8.12.3 Calibrate the brush recorder for 0.2 gamma p-p = 20 div.

3.8.12.4 Connect the "X" field output to the brush recorder. Set the instru-

ment in range 0.

*3.8.12.5 With the recorder running, sweep the oscillator from 20 Hz to 5 kHz.

The maximum noise noted on the "X", "Y", "Z" field outputs shall be

less than or equal to 0.02 gamma p-p.

3.8.12.6 Set the instrument in range " 1". Calibrate the recorder for 2 gamma

p-p - 20 div.

*3.8.12.7 Repeat 3.8.12.5. The noise shall be less than or equal to 0.2 gamma

P-P.

3.8.12.8 Power OFF. Reconnect per Figure 3.

	

3.8.13	 Ditial Status Data Display

3.8.13.1 Set Manual Range (on the BCE) to "0"; set Ignition Inhibit (on the

BCE) to "1". All other switches shall be at "0".

*3.8.13.2 Power ON. Verify all digital status LEDS are off, except Ignition

Status., signal status and ing. inhibit.
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*3.8.13.3 Set Ignition Inhibit to "0". Verify Ignition Inhibit and Ignition

•	 Status LED turn OFF. P.A. sig. is ON.

*3.8.13.4 Set Manual Range to "1". Verify Manual Range LEO in ON.

*3.8.13.5 Set Range switch to "1". Verify Oper. Range LEO is ON'.

*3.8.13.6 Set CMD IFC to "1". Verify CMD IFC LED is ON.

*3.8.13.1 Set CMD IFC to "0". Set Auto IFC to "1". Verify Auto IFC LED is ON.

3.8.13.8 Set Auto IFC to "0".

3.8.13.9 Power OFF.

3.8.14	 Temperature Tests

3.8.14.1 Set the instrument in a temperature chamber.

*3.8.14.2 Repeat 3,8.1, 3.8.3.1. 3.8.3.2; 3.8.4 through 3.8.10, 3.8.13 at

-30' C + 2* C.

*3.8.14.3- Repeat 3.8.1.-3.8.3.1. 3.83.2; 3.8.4 throug1v 3.8.10, 3.8.13 at

at +60• C + 20 C.

3.9	 Electrical Test - Final Selection of SAT Components and Test

The following test and measurements shall be conducted at the JPL

Magnetic test facility. The following test sequence shall be deemed

as the minimum test requirement; any additional test performed shall

be documented and data recorded as applicable. The test sequence for

each test shall be determined by JPL technical personnel. The test	 i

results shall meet the requirements of 1¢828-11, Functional Require-

(	 ments for YM. All selection test (SAT) components shall be per-

menantly installed by certified 8AS0/WL personnel. All SAT components

shall be documented in the appropriate data sheet (WL4-8A).
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Any graph paper or charts containing pertinent data shall be attached

to the data sheets.

*3.9.1 Sensor Ignition .

*3.9.2 Auto Ranging

*3.9.3 Manual Ranging

*3.9.4 Preamplifier Output

*3.9.5 Analog Housekeeping Outputs

A.	 2 fo monitor

8.	 Detector bias current monitor

C.	 Lamp output monitor

0.	 Cell output monitor

E.	 Heater monitor	 -

F.	 + 3.75 V monitor

G.	 + 12 V monitor

H.	 + 6.3 V monitor.

*3.9.5 Ignition Voltage

*3.9.6.1 Reselect C85, C86, C84, if required.

*3.9.7 Ignition Coil Return Output

*?.9.8 AGC Output

*3.9.8.1 Select R61, as required.
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*3.9.9	 Notch Filter Output Spectrum
I

A.	 1/2 fo i

B.	 fo
i

C.	 3/2 fo i

0.	 2 fo f'
E.	 5/2 fo

F.	 3 fo

G.	 7/2 fo

H.	 4 fo

*3.9.10	 -9-Volt Output
is

*3.9.11	 + 3.75 Output

*3.9.12	 Z Demod/Sweep Phases

J0
*3.9.13	 + 32 V Output

I

*3.9.14	 + 10 V Output

*3.9.15	 + 12 V Output

*3.9.16	 + 6.3 V Output

*3.9.17	 + 12 V
rf 

Output

3.9.17.1	 Reselect R28. i f required.

*3.9.18	 Thermistor Rest': :ante

*3.9.19	 RF Supply Output Voltages

*3.9.20	 RF Supply Output Eloise
s
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*3.9.21	 LVPS Sync Frequency

	*3.9.22	 Wideband Outputs, Frequency Response

t

3.9.22.1 Select R88, R5, R19, R33.

	

*3.9.23	 Crosstalk

3.9.23.1 Select R104, R105, R102, R89, R90, R91, R123. R126.

	

*3.9.24	 Scale Factcr

3.9.24.1 Select R126, R128, R131, R133, R135, R137.

	

*3.9.25	 Over Range, Under Range Thresholds

	*3.9.26	 IFC

3.9.26.1 Selecc R136, R139, R140, R141, R142, R143

*3.9.21 Offset

3.9.27.1 Select R124, R121, R118.

	

*3.9.28	 Auto IFC

3.9.28.1 Select R146. R150, R147, R153, R148, R156.

	

*3.9.29	 Output Noise Density

	

*3.9.30	 Output do Offset

3.9.30.1 Select R6, R20. R34.

Lv"/—IsAerospace

	

yystems	 WesternL.	 Division	 Laboratories

'N L _ 4A iI1.77)

s-

	

CODE (DENT NO..	 SPECIFICATION NUM&ER • 	REV

	

13126
	 S 200036
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cl
*3.9.31 Comnartds/Oats Outputs

*3.9.32 Sweep Oscillator Frequency

*3.9.33	 Sweep Amplitude

*3.9.33.1 Select R113, R114, R115.

3.9.34	 Output Linearity

i

3.10	 Temperature Test

*3.10.1	 Repeat 3.9 at -30* C ± 2* C.

3.11	 Temperature Test

*3.11.1	 Repeat 3.9 at +60* C + 2° C.

f ^	 _
CODE 10 rE

r ; f	 Aerospace
Systems Western	 13

.0lvislon	 Laboratories.

OF POOR QUALITY	 i
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FLUX TANK

HELMHOLTZ
COIL (1 AXIS

SHOWN)

C1	 -SENSOR

CONTROL	 +10 V
UNIT

do REFERENCE	
FUNCTION
GENERATOR

The sensor mast be physically located in the Helmholtz coil.
The function generation shall replace the do reference when
generating A-C magnetic fields.

V

r	 a ;^'' Aerospace
-	 Syystems	 Western

Division	 Laboratories
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