Downloaded from http://www.everyspec.com

M L- N- 81604C( AS)
3 DECEMBER 1976
Super sedes

M L- N- 81604B( AS)
9 Septenmber 1970

M LI TARY SPECI FI CATI ON
NAVI GATI ON SET, | NERTI AL
AN/ ASN- 92( V)

This specification has been approved by the Naval
Air Systems Command, Departnent of the Navy.

1.  SCOPE

1.1 Scope - The equipment covered by this specification shall
provide aircraft navigation functions (by means of inertial

measurenent and conputer control) after a rapid inertial align-
ment .

1.2 Cassification - The equipnent covered by this specification
shall consist of the follow ng itemns:

| terns Type Designation A%glr'a%?zlp%
Inertial Measuring Unit CN-1263/ ASN-92(V) 3.5.1
Munt , Inertial
Measuring Unit MT- 4100/ ASN- 92( V) 3.5.2
Power Supply PP- 6188/ ASN-92( V) 3.5.3
Conputer, Ar
Navi gati on CP- 964/ ASN-92( V) 3.5.4
Control -1 ndi cat or C 7883/ ASN-92(V) 3.5.5
Mounting Base,
El ectrical Equi pnent MT- 4375/ ASN- 92( V) 3.5.6
Converter-Amlifier CV- 2566/ ASN-92( V) Appendi x |
Mounting Base, . .
El ectrical Equi pnment MT- 4276/ ASN-92( V) Appendi x |

COMMENTS OR RECOMMENDATI ONS WHI CH MAY BE OF USE IN | MPROVING THI S DOCUMENT MAY
BE SENT TO THE PREPARI NG ACTIVITY WHEN A SELF- ADDRESSED STANDARDI ZATI ON DOCUMENT

| MPROVEMENT PROPCSAL (DD FORM 1426) APPEARS AT THE END OF TH' S DOCUMENT, OR BY
LETTER ADDRESSED TO THE COGNI ZANT ACTIVITY.
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1.3 Associ ated Equi pment - This equi pment shall operate with the.
associ ated equi pnent listed in 6.6.

1.4 Appendix - Appendix | is included in this specification for
information, except as required by contract, as to the applica-

tion of the CAINS equipnment in the E-2C aircraft.
2. APPLI CABLE DOCUMENTS

2.1 General - The follow ng documents form a part of this speci-
fication to the extent specified herein. Listed are the issue
of the documents in effect for the previous procurenent. However
inlieu of the issue listed, the contractor shall use the |atest
issue in effect of these documents where feasible. If the use of
the latest issue will affect design performance or interchange-
ability of any replaceable part, then the issue of the docunent

|i sted bel ow shall be used.

SPECI FI CATI ONS

Mlitary
M L- B- 5087 Bondi ng, Electrical for Aerospace
Syst ens
ML-C 172C Cases, Bases, Munting; and Munts,
Arendment 2 Vibration (For use with Electronic
Equi pnent in Aircraft)
ML-C 6781B Control Panel; Aircraft Equipnment,
Rack or Consol e Munted
M L-D-81124B Digital Data Conmunications Set
AN ASW 25B
ML-D-81170B Di gital Data Communication Set,
AN ASN- 27( *)
M L- E-17555G El ectronic and Electrical Equipnent
and Associated Repair Parts, Preparation
for Delivery of
M L- E- 5400K El ectroni ¢ Equi pnent Aircraft, General

Specification for

*

*
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Para 2.1 (cont)
M L-1-46058
ML-M7793
M L-N-18307D

M L-P-7788D

M L-T-18303B

M L-T-23103

M L-T-5422E

M L- W5088C

NAVORD W5 6118

NAVORD W5 6119

V\R- 28A

M L- N- 81604C( AS)

I nsul ating Conpound, Electrical
Meter, Tine Totalizing

Nonencl ature and Nanepl ates for
Aeronautical Electronic and
Associ at ed Equi prrent

Panel s, Information, Integrally
['llum nated

Test procedures; Preproduction and
Acceptance for Aircraft Electronic
Equi pment, Format for

Ther mal Performance Eval uati on,

Ai rborne Electronic Equipnent, General

Requi rements for

Testing, Environmental, Aircraft
El ectroni ¢ Equi pnent

Wring; Aircraft, Installation of

Desi gn Specification for Wre,
El ectrical Wre Wap, Insulated and
Uni nsul at ed

Process Specification for Connector
El ectrical, Solderless Wapped

Mg Stds for AN USC 2, or equival ent
Tine Div Data Transnmission Sys., Ru
Weps Naval Wapons Requirenents

Naval Air Systens Conmmand

AR-5

AR- 8
Amendnment 1

AR- 9
Amendnment 1

M croel ectronic Devices Used in
Avi oni cs Equi pnent, Procedures for
Sel ection and Approval of

Versatile Avionic Shop Test System
Avi onic System Conmpatibility, General
Requi rements for

VAST Test Prograns, Ceneral
Requi rements for

*

*



Downloaded from http://www.everyspec.com

M L- N- 81604C( AS)
Para 2.1 (cont)
Naval Air Systens Command (cont)

AR- 10A Mai ntainability of Avionics Equi prent
and Systems, General Requirenments for

AR 15 Programmabl e Ai rborne Conputer Data

AR 34 Failure Classification for Reliability *
Testing, General Requirenents for

AR-57A Shi pboard Alignnment Specification *

AR- 65 CAINS E-2C Conputer Perfornmance *
Speci fication

XAS- 1233A Cali bration and Maintenance Consol e *

STANDARDS
Mlitary

M L- STD- 275 Printed Wring for Electronic Equi prent

M L- STD- 461B El ectromagnetic Interference
Characteristics, Requirements for
Equi pment

M L- STD- 462 El ectromagnetic Interference
Characteristics, Measurenent of

M L- STD- 463 Definitions and Systens of Units,
El ectromagnetic Interference
Technol ogy

M L- STD- 470 Mai ntai nability Requirenents

M L- STD- 704A El ectric Power, Aircraft,

Characteristics and Utilization of

M L- STD- 781B Reliability Tests, Exponential *
Di stribution

M L- STD- 794A Parts and Equi pnent, Procedures for
Packagi ng and Packi ng of

M L- STD- 785 Roliability Program for Systems and Equipment Devel opment and Production

e ¥ P
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Para 2.1 (cont)

Mlitary (cont)

M L- STD- 810B Envi ronnent al Test Met hods

M L-STD- 1130 Connection, Electrical Solderl ess
W apped

M- 17322D Meter, Time Totalizing Mniature

Digital 115V 400 Cycle

2.1.1 Avilability of Docunent. Wen requesting specifications,
st andards draw ngs, and publications, refer to both title and
nunber. Copies of this specification and applicable specifica-
tions required by contractors in connection with specific procure-

ment functions may be obtained uggn application_to the Comrandi ng
O ficer, Publications and Forms nter, Code 105 Tabor Avenue,

Phi | adel phia, Pennsylvania 19120.
3.  REQUI REMENTS

3.1 Preproduction - This specification makes provision for pre-
production testing.

3.2 Parts and Materials - In the selection of parts and materials,
fulfillment of major design objectives shall be the prinme con-
si derati on. In so doing, the follow ng shall govern:

a. Mcroelectronic technol ogy shall be considered and
m croel ectronic itens shall conformto requirenments
specified herein.

b. Oher parts and materials requirements shall conformto
M L- E- 5400.

c. Nonreparabl e subassenblies shall be used in accordance
with Specification AR-10 and as outlined in M L-E-5400.
(Refer to 6.5.)

d. Wen previously produced nodels of this equipnment did
not use nonreparabl e subassenblies, the design shall not
be changed to enpl oy nonreparable assenblies without
the approval of the procuring activity.



Downloaded from http://www.everyspec.com

M L- N- 81604C( AS)

3.2.1 Nonstandard Parts and Materials Approval - Approval for

t he use of nonstandard parts and materials (including electron
tubes, transistors and di odes) other than m croel ectronic devices
shall be obtained as outlined in ML-E-5400. M croelectronic *
devices shall be approved as outlined in AR-5.

3.2.2 Mcroelectronic Mdular Assenblies - Wen used, nicro-

el ectroni c nodul ar assenblies shall neet the requirenents of *
AR-5. Conformal coatings, encapsul ant, enbednents, or pottin
materials used with nodul ar assenblies (designated as reparable
containing integrated circuits and discrete parts shall be

easily renovabl e wi thout damage to the assenbly.

3.2.3 Mdules - The electronic portions of the equipnent shal

be functionally modul ari zed in accordance with AR-10 when prac-
ticable. Wen previously produced nodels of this equi pment do

not incorporate AR-10, the design shall not be changed to incor-
porate AR-10 w thout the approval of the procuring activity. *

3.3 Design and Constrction - The equi pnent shall conformw th
all applicable requirenents of ML-E-5400 for design, construc- *

tion, and workmanshi p, except as otherw se specified herein.

3.3.1 Total Weight. - The total weight of the equipnment, excluding
cables, the CAU, and the CAU nount, shall be a mininum consistent
Wth good design and shall not exceed 103.6 pounds with 12K words

of conputer menmory. For the maxi mum WRA weights, refer to 3.5.
For CAU weight, refer to Appendix I.

3.3.2 Reliability - A Rﬁ&lﬁ%%hﬁ%% Plan shal | be provided in accordance withl
3.3.2.1 perational Stability - The equi pment shall operate with
satisfactory performance continuously or intermttently for a
period of at |east 700 hours w thout the necessity for readjust-
ment of any control other than that required to initiate an
equi pment recalibration sequence. The equipment shall not re-

uire calibrator, nmore frequently than every 300 operational

ours to neet the equi pnment perfornmance requirenents specified
herein.  Shipboard recalibration shall be performed wth equip-
nment designed in accordance w th XAS-1233, or equival ent.

3.3.2.2 perating Life. - The equi pment shall have a total
operating life of 10,000 hours with reasonabl e servicing and
repl acenent of parts. Parts requiring scheduled replacement
shal |l be specified by the contractor and approved by the pro-
curing activity before use in the equi pment design
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3.3.2.3 Reliability in Mean-Tine-Between-Failures (MIBF) - The
equi pment, including any built-in-test (BIT) provisions and the
battery associated circuitry (charging circuit and changeover

circuit), shall have a specified reliability of 700 hours nean
(operating) tine between failures when tested in accordance with

M L-STD-781B. The reliability apportionment (mninmm MIBF/ unit)
shall be as shown in table I.

TABLE 1. RELI ABI LI TY APPORTI ONVENT

Uni t MIBF (M ni num
Inertial Measuring Unit (IM)) 1,800 hours
Air Navigation Conmputer Unit (ANCU) 2,000 hours
Control Indicator Unit (ClU) 13,200 hours
Power Supply Unit (PSU) 17,300 hours
Converter AnPlifier Unit (CAU) 4,175 hours

3.3.2.4 Elapsed Tine |Indicators- Each unit listed in 1.2,
exceept for nmounts, shall contain an el ectronmechanical el apsed
tinme indicator which_shall neet the requirements of ML-M7793
and conform to Ms-17322D. The indicators shall be |ocated

so that they may be read without renoving covers or any other
parts from the units. The indicators shall be energized during
all equipnment "ON: tinme periods. “ON' tinme is defined as any
operating node, including BIT.

3.3.3 Cables and Connections -

3.3.3.1 Cables and Connectors - The equi pnent shall provide for
the use of external cables and connectors in accordance wth

M L- E- 5400. Wiere possible, all cable connectors shall be elec-
trically bonded in accordance with M L-B-5087

3.3.3.2 Interconnection Cabling. - The equi pment shall be capable
of satisfactory operation using external wiring in accordance
with the applicable requirenents of ML-W5088. The external
wiring shall be unshielded, except that a m ni mum nunber of the
i ndi vidual wires may be shiel ded when denonstrated as necessary
to neet interference control requirenments, and provided that the
assenbly of the cable to its plugs na% be easily acconplished.
External cables and that portion of the connectors attached to
the cables shall not be supplied as part of the equipnent. The
equi pment shall be designed to operate utilizing the maxi mum
cable lengths specified in table 11
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TABLE | 1I. EQUI PMENT CABLE LENGTHS

Si gnal Transmi ssion Cabl e Length (Maxinmum

1. ANCU to I MJ 60 feet

2. ANCU to ClU 60 feet (see notes)

3. ANCU to ASW 27 60 feet

4. ANCU to ASW 25 20 feet

5. ANCU to CAU 60 feet

6. IMJto CAU 60 feet

1. IMJ to XAS-1233 Test set 15 feet

8. PSUto IMJ 60 feet (see notes)

9. PSU to ANCU 60 feet (see notes)

NOTES
| 1. The power connectors shall contain a sufficient
nunber of pins to allow transm ssion of power
over uniform continuous cables up to 30 feet in
| engt h.

2. Power transm ssion over cables |onger than 30
feet shall be acconplished by the use of air-
craft cabling techniques which provide inped-
ances no greater than the continuous 30 foot
cabl es described in note 1. For exanple, a
transition to a larger wire size or an in-
creased nunber of wres may be used for cables
| onger than 30 feet.

3.3.3.3 Unit Interconnection - Figure 1 identifies the connectors,
signal interconnection, and pin assignments of the equipnent.

3.3.3.4 Internal Wring - The use of wire wap solderless
connections shall meet or exceed the requirenments of and be in
accordance with ML-STD- 1130, Cass A and CODE | DENT 10001 *

NAVORD W5 6118 and W5 6119.
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3.3.4 Control Panels - Al rack or console nounted contro

panel s shall conformto the applicable requirements of ML-C 6781.
The configuration of all panels nust be approved by the procuring
activity prior to preproduction testing.

3.3.5 Interchangability - The equi pnent shall neet the inter-
changeability requirenments of M L-E-5400.

3.3.6 Interference Control - The generation of radio interfer-
ence by the equi pment and the vulnerability of the equipnment to
radio interference shall neet the requirenents of ML-STD 461
M L- STD- 462, and M L-STD-463. The el ectrical bonding require-
ments of ML-B-5087 shall be inplenmented throughout the design
assenbly and integration.

3.3.7 Provisions for Mintainability - Built-in test equipnment,
construction and packagi ng, provisions for test points, and other
mai ntainability paraneters shall be as specified in AR 10.

(Refer to 3.4.1 and 3.5.4.6.)

3.3.7.1 Miintainability Requirenment. The maintainability
requirements for the AN ANN-92(v) WRA's for the internediate

| evel are as shown in table Il and are based on a 95th percentile
proj ection. The repair tines in table Il exclude test periods
requi red by VAST or other special test equipments.

3.3.7.2 Conpatibility wth VAST - The equi pnent, except the |IMJ
shal|l be conpatible with the Versatile Avionic Shop Test (VAST)

and shall meet the requirenents of AR-8. Wen required by contract
VAST Test Prograns shall be furnished in accordance with AR-9.

I f vast Test Prograns exist for the equi pnent, and changes to the
equi pment are made which will affect the fault diagnosis procedure,
changes to the existing Test Program shall be prepared as part of

t he equi pnment changes in accordance with AR-9.

3.3.7.3 Conpatibility with special |M Test Equipnent. - The
design of the I MJ shall be conpatible with test equi pnent designed
in accordance with xAS-1233 or equivalent, and the design shall

be subject to approval by the procuring activity.

3.3.8 Nonenclature, Naneplate and ldentification WNarking -

Nomencl ature and serial nunber assignnment, naneplate approval
and identification marking shall be in accordance with M L-N 18307

9/ 10
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T0 DOPPLER
[CANSAPN-153)

b 10 ADC

;10 CP

70 SCRAR

SPARES

SPARES —

SPARES -

INPUT
SPARE DISCRETES

ANCY OUTPUT
SPARE DISCRETES

SPARES

5i4i

A\

SP4

WIRE TABLE - |

(VR TAGE DROP LIBITATION)

4l

>

18P1

814

(213

COMNECT OR SIGNAL NABE CURRENT MAXIBUN ALLOWABLE
PIN (ABPERES ) VOLTAGE DROP
U=« +5VOC RETURN h r 0.100v
=L +SVDC RETURN 0.100v
14 +5VDC RETURN 0.100v
12N +5VDC RETURN 5.8 0.100v
1e-p +5VDC RETURN 0,100V
2R +3Y0C RETURN (TOTAL) 0,100V
125 *SVDC RETURN 0.100v
-1 +5VDC RETURN . L 0,100V
126 “5VDC (LOGIC) h r 0.080v
1424 *5V0C (LOGIC) | 0,080V
42-) +SVDC (L0GIC) 0.080V
12 +SVDC (LOGIC) Javoranr L 0.080V
v *SVDC {LABPS) 7 r 0,165V
- +5VOC (LABPS) o3 0,165V
12X +SYDC (LANPS ) Jirotany L 0.165V
32k +32VDC UMREG (A} } 6.0 { 0,45V
n-C +IZVOC UNREG (A} I TOTAL} 0.45V
32-¢ +3ZVDC UNREG (B} 1.7 0.25V
352-p <2VIC 0.5 0,075V
352-5 -29v0C 1.0 0.15v
324 +5 YOO AUX 100 #A 0.1v
32 ANCU RETURN 0.1 | 7] r 0.3v
3J2-x ANCU RETURN MO .2 0.3V
3521 AMCU RETURN NO.3 s.0 0.3V
392 ANCU RETURN ™04 | cToTAL) L 0.3v
3-8 +20V0C 7 r 0.3v
N ~28V0C 6.0 o 0.3V
1130 +28VOC J e 0.3v
334€ -28vC 5.0 { 0,375V
3135 ~2avic {TOTAL) 0.375v
33K 18U RETURN MO, | | 7] r 0.25v
33-v I RETURN MO, 2 | b 5.0 0,28V
334 18U RETURN MO, 3 | J (TOTAL) L 0.25v
336 +32V0C UMREG () } 3.3 { 0.25v
313-1 +32VDC UNREG (C ) 1TOTAL} 0.2V
3134 +23VIC 1.0 0,073V
353-) s28vaC (TOTAL) 0,075V
33 -UVC 0.6 0,09V
33N CAU RETURN WO, 1 0,15V
3/3-p CAU RETURN NO. 2 4 0.15v
13- CAU RETURN NO. 3 0.15V
33-x CAU RETURN NO. & (TOTAL) 0.15v

GLUSSARY
ABBREVI AT |ON DEFINITION
ANCL ATR RAVIGATION CONPUTER UNIT
[V CONVERTER ABPLIFIER UNIT
31 CONTROL INDICATOR UNIT
I INERTIAL BEASURING UNIT
[T POWER SUPPLY UNIT
AFCS {AUTOMATIC FLIGHT CUNTROL SYSTEM
HARS | WEADING ATTITUDE REFERENCE SYSTEM
INS INERTIAL NAYIGATIONAL SYSTEM
4] CORBAT |NFORMAT [ON CENTeR
(414 CONTROL WO iCATOR GROUP
SCRAR SIGMAL CONRANG, READOUT, AND ALARN NODULE
ADC AtR DATA COMPUTER
BDH) BEARIWG DISTANCE HEADING INDICATOR
BITE BUiLT N TEST EQUIPMENT
RA} REMOvEI ATTITUDE INDICATOR
(4] CALITBRATION AND BAINTENANCE
P COBPUTER PROGRABER
50 SYNCHRO TO DIGITAL
VAST VERSATILE AVIONIC SMOP TEST
L s RANUAL CONTROL UNIT

10
AIRCRAFT

Psu ul
UNIT 3 EJ_‘L TO AIRCRAFT
PP-C18B/ASN-92iv)
313 32 TO ALRCRAF
373 w2 !
| sos ]sns
w2
—1]
CAU UNIT 3
17 CV-2566/ASN-92 (V)
114 L_J
13 s#2 4 5u2
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H Y
ITH TO AIRCRAFT
- i
11 [ ks 37
e TEST) '
N-12631 ASH-92(V) £s w3 1
uim sp4 |8k 1753 K 121
[
3
ST
TESTY
ANCL
T 8 spa | s1e
CP-$64/ASN-92 (¥} -
TO AIRCRAFT ]
10
AIRCRAFT
3 g spe | 83e 713 230
w5 VAST w
(TESTH
e nijm s 3
war 7 L) VAST
C-T883/ASN-92 (V) TEsT?
133 [ e
VAST oy TO ATRCRAFT
(TEST) (TesT)
NI T REF DESIG UNIT COMNECTOR REF DESIG MATING CONNECTOR
11 903196 - 3 1P1 MS27484720-355C '
1. 2 903196 - 2 1wz MS274B4T 18155 :
143 903196 - 1 1P3 MS27484714-355
14 93196 - 4 1P4 MS27484T20-1¢5 '
1
1
in BS2T47MYLOD5P 3Pl M5274B4T1Q-55 .
PSu 311 NS 750BE2ZBZ1SA P2 MS2TAB4T22-2:54
113 X527508€228215B 13] NS2T484T22-2.53
511 RS2 7S08E24B358 5P1 ESIT484774-357
532 K52 7S08E22B35SC 5p2 MSIT4BAT22-355
(¥ 11) 513 RS2 7508E24B35SA 5P3 WS2T4BAT24-2574 !
554 £527508£20835PA 5p4 MS2T484T20-3554 !
515 HS27508E22821P8 b1 WS27484722-2150 |
556 BS27508E20835P8 P MS2T434720-3558
T BS27SQ8ELEBISP 1Pl R527484T16-355
cru 112 R527508€22021F 92 NS27484722-2:5
113 BS27508E2283558 1P3 RS27484722-3578
35 NSZ7508E20BI5SA w1 #527484720-2554
81 MS27508E228355A t123 MS27484F22-3574
813 ES27508E228355 33 wSZ14B4727-3
sT] 31} RS2 7508E2083558 e WSZ7484720-35
Bi5 WS27508£20835F 8PS
86 BS215C8E228215 8Ps
837 MS2TSCRE2IBIIPA 8P7
3Je { BS2:508Ei6815% ar8 RSZT4247 (¢-25%
819 J 903017 - 9 12 HUGHES 16:23¢7-.5

v -N-81604C(AS)

SHIELDED WIRE 1S ONLY REQUIRED WHEN - SHIZLDS ARE NOT USED

WITH AN MU ORIENTATION SUCH THAT THE i) CONNECTORS AR
FACING LEFT IN THE ATRCRAFT, THE FOLLIWITKI JXTERNAL WIRES
SHOULD BE REVERSED ON THE NOTED IMU TUT™IT SIGNALS:

SAWITH $2,

SIWITH S

AND X WITH ¥

M. WITH AN [ M} ORIENTATION SUCH THAT THE .M ZDNNECTORS ARE
FACING RIGHY IN THE ALRCRAFT, THE FOLLIWIINI SYNCHRO AND
RESOLVER CONVENTIONS APPLY.

FOR ZERO DEGREES - EISE- S8

- O VOLTS:

< £t55-SN AND
B4 wRE IN PHASE WITH
Eil /T EXCITATION
VOL A
Sl 52 £{S8-S6 AND
Eiv 1 WRE IN PHASE WITH
st R EXCITATION

FOR INCREASING POSITIVE ANGLES

YL A
POSITIVE HEADING I AW St FROM TRUE
R
POSITIVE PITCH NCY,

POSITIVE ROLL

(13 foR TEST ONLY. 00 NOT CONNELT

N ARCRAFT .,

SEE WERE TABLE ) LISTING FNE OL™ AGE DROP L IMITATIONS.
THE TOTAL CURRENT FOR ANY GIVEw Wi TaGE OR RETURN SMALL
BE EQUALLY OIVIDED BETWEEN THE & RES wHMiCH ARE CONNECTED
TO THE GiVEN VOLTAGE OR RETURN

11 * DENOTES THE CONPLEBENT LINE O¢ 4 COBPLERENTARY
OIFFERENTIAL SIGNAL.

10, ALL CABLE CONNECTORS SHALL 88 PROCURED WITH AN ELECTRICALLY
CONDUCTIYE FINISH TO ENSURE COMPL IANCE WETH BIL-B-50878
BOND ING REQUIREMENTS .

9. TME SMIELDS OF ALL SMIELDED CABL M SMALL € TERMINATED
VIA ATTACHRENT TO THE CONNECTOR BACTSMELL AT BOTH SOURCE
AND LOAD ENDS.

L3 ALL CABLE COMNECTORS CONTAINING SMICLOED WIRING SHMALL
EAPLOY R F | BACKSMELLS FOR SNIELDED TERBINATIONS,
THE BACXSHELL ADAPTERS SMALL BE GLENAIR SERIES, G3304
Ok EQUIVALENT.

7. ALc (OAX TO BE GC8755-1 OR EQUIWALENT,

6. ALL SHIELDED TWISTED PAIR CABL 1M, SHALL BE RAYCHEM TYPE
7824501309 (24 AWG) OR EQUIVALENT .

[5] 7HE NOTED SWIELDS ARE NOT REQUIRED IF ONLY NiL-5TO-4618
EMI REQUIREMENTS ARE 1MPOSED.

4. WHEREVER SHIELDED PAIRS, TRIADS OR QUADS ARE
DESIGMATED, SUCH WIRING SHALL BE TWISTED.

I, ALL CABLE RUNS. EXCEPT THOSE LISTED iN WIRE TABLE-1.
SHALL BI RESTRICTED TO A MAXIMUB LENGTM OF 60 FEET.
CABLES CUNTAINING THOSE WIRES LISTED IN WIRE TABLE-1
SYALL BE RESTRICTED TO MEET THE VOLTAGE OROP LIMITATIONS .

. TME #15AEST WIRE CODE NUBBER USED 1S ASN92-397. NOT
USED: ASMIZ-Z72 AND ASN9Z-290 THRU ASN92-309.

Lo INSTALCAT 10N OF WIRING SHALL CONFORM TO SPECIF ICATION
Bl -w- 5088,

NOTES: UMCESS OTHERWISE SPECIFIED.

Figure 1. Interconnecting
Diagram (Sheet 2 of 2)
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M L- N- 81604C( AS)

TABLE I111. MAINTAI NABILITY REQU REMENTS
Uni t MITR/ Hr s MAXTTR/ Hr s
| MJ 1.0 1.5
ANCU 0.5 0.7
PSU ( Excluding Battery
Char ge) * 0.4 0.6
clu 0.4 0.6

*Maxi mum recharge interval after one 10-second di s-

charge shall be two hours if the limt switch (17.0
volts) is operating properly and prevents the
battery from discharging to a level lower than 17.0
volts. Maximum recharge interval on a battery which
is conpletely discharged shall be 20 hours. The

20- hour recharge interval reflects the time required
to recharge its battery if the limt switch fails
permtting the battery to discharge conpletely.

3.3.9 Standard Conditions - The follow ng conditions shall be

used to establish normal performance characteristics under stan-
dard conditions and for making |aboratory bench tests.

Tenperature Room anbi ent (25°C £5°C)

Al titude Nor mal ground

Vi bration None

Hum dity Room anbi ent up to 90 percent

relative humdity

| nput power voltage 115 +1.0 VAC 400 Hz and
27.5 #0.5 VDC

3.3.10 Service Conditions - The equiprment shall operate satis-
factorily under any of the environnmental service conditions or
reasonabl e combi nations of these conditions as specified in

M L- E-5400. C ass 2X requirenents shall apply to the I MJ ANCU
and to the PSUw th the |listed exceptions. See figures 20, 21,
22, 25, 26, 28, and 29. Cass 1 requirenents shall apply to the
CU IMJintermttent operation as specified in ML-E-5400 shal

15
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M L- N- 81604C( AS)
Para 3.3.10 (cont)

be limted to 160°F. The high tenperature requirements for the
PSU battery shall be limted as stated in 3.3.10.2.

3.3.10.1 Vibration - The airborne equipnment shall operate satis-
factorily when subjected to the vibration requirenments of Curves

| and 11 of MVL-E-5400, with Curve | extended to 2,000 Hz at the
+10g | evel.

3.3.10.2 Tenperature - For ML-E-5400, Table 1, Colum Il inter-
mttent operation,the | MJ accuracy may be degraded for inlet
cooling air conditions outside the design criteria specified in
figures 20 and 21. High tenperature requirenments for the PSU
battery shall be limted to the follow ng maxi mrum tenperat ures:

a. Equi pnent _Oper ating

Conti nuous/intermttent: +68°C 5154.4°Fg
Tenperature shock: +68°C (154.4°F

b. Equi pnent _Operating (Battery Charge Only)

Continuous/intermttent: +60°C (140°F)

Tenperature shock: +60°C (140°F)
c. Equi pment Nonoperating

Tenper at ure extrenes: +71°C (162.5°F)

Tenper at ure shock: +71°C (162.5°F)

3.3.11 Alignnent Tinme - The equi pnment shall have an inherent
capability to warmup and align to nmeet the specified navigation
accuracy requirenents within 5 mnutes. System alignment tine
may vary as a function of the computer alignment software nmechan-
ization utilized. Using the Maxi mum Likelihood-Kal man filter
(MLF-K) type of alignnment software nechanization, the mean tine
required for the systemto align under various conditions shal

be as follows:

a. Under carrier operational conditions where anbient
t enperature exceeds 50°F, the alignment tine shall be
| ess than 10 minutes and nmay increase linearly to 12
mnutes dwn to 65°F. The Ships Inertial Navigation
System (Sins) shall operate within the requirenents
of ARR57A with a data validity of 99.5 percent
t hroughout the alignment period.

16
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M L- N- 81604C( AS)
Para 3.3.11 (cont)

b. For shore-based operational aircraft conditions, the
alignnent tinme shall be less than 8 mnutes under all
anbi ent tenperature conditions down to -65°F

¢ For laboratory test conditions, the alignnent tine

shall not exceed 5 minutes where the anbient tenper-
ature is 0°F or above.

3.3.12 Input Electrical Power

3.3.12.1 perating Power - The equipnent shall neet all applicable
requi rements of ML-STD- 704 and shall give specified performance

when energized fromthe foll owm ng power sources having character-

istics and limts as defined in ML-STD-704. The aircraft power
requi red shall not exceed the specified amunts:

I MJ

a. AC Power (single phase), 115V, Category B, 1.5 VA
Power Factor >0.9

b. AC Power (three phase), 115/200V, Category B,
1987 VA, Power Factor >0.9

c. AC Power (single phase), 26V, Category B, 6VA
Power Factor >0.25

a. AC Power (single phase) , 115V, Category B, 90 VA
Power Factor >0.9

b. AC Power (three phase), 115V, Category B, 810 VA
Power Factor >0.9

ANCU

a. AC Power (single phase), 115V, Category B, 1.5 VA
Power Factor >0.9

b. AC Power (single phase), 26V, Category B, 0.2 VA
Power Factor >0.25

Clu

a. AC Power (single phase), 115V, Category B, 1.5 VA
Power Factor >0.9

17
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M L- N- 81604C( AS)

Li ghti ng

Power - Input power for lighting shall require

not nore than 1.4 anperes at 5 volts, a-c or d-c.

3.3.13 Cooling - Cooling required shall conformto the cooling
curves presented herein.

a Cooling System Failure

The AN ASN-92(V) equi pnent shall contain the thermal
cutout protection necessary to prevent damage to the
equi pnrent. Maxi nrum tenperature shall be determ ned

by curves generated in conformance to M L-T-23103.

The equi pnment shall continue to operate for a limted
period wth air conditioning system failures result-
ing in a conplete loss of cooling air flow, occurring
W th anbient tenperatures up to 160°F. Provi ng

that the CAINS equi pnent has been operating for 15
mnutes (mnimun) with 80°F (or cooler) inlet cooling
air at specified flow rates, the equipnent wll con-
tinue to neet specified performance for a period of
five mnutes. The equipnent will also operate

yi el di ng degraded perfornmance for an additional 15

m nutes before overtenperature controls initiate

shut down.

3.3.14 Printed Wring Boards - Design and construction of printed

boards shall neet the design guide of ML-STD 275, wth
the listed additions to take advantage of the sinplicity of con-
struction and wei ght reduction provided by “fineline” circuitry:

a.
b.

C.

€.

M ni mum conductor width - 0.005 inches
M ni mum conductor spacing - 0.005 inches

M ni mum copper thickness of plated-through holes
0. 0015 i nches

Pl at ed-t hrough holes shall be filled with sol der or
filled wwth epoxy wth properties which neet the
requi rements of ML-1-46058.

Maxi num 30° tenperature rise at conductor hot spot.

3.4 Performance Characteristic - The given requirements apply

to both standard and extrenme service conditions.

18
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3.4.1 %eration - The equi pment shall continuously provide the
required functions, at all latitudes, rwith the required accura-

cies specified herein under any natural conbinations of m ssion
conditions listed in table 1V and environnmental conditions |isted
in 3.3.10. To provide the nodes of operation described in

3.4.1.1, the followng externally supplied inputs are required:

a. Magnetic Heading - The characteristics of the required
magnetic input wll be a function of the particular

CAU being used and will be provided via the ANCU CAU
serial interface channel. This input is required for

all navigation nodes except Free.

b. True Airspeed and Baronetric Altitude .- The character’
istics of these inputs will be a function of the

particul ar CAU being used and will be provided, via
the ANCU CAU serial interface channel. These inputs

are required for air data navigation and w nd conpu-
tation only.

c. Droppler Radar Required to Derive Gound Speed and
Drift Angle - The characteristics of these inputs wll

be a function of the particul ar CAU beinq used and
w Il be provided via the ANCU CAU serial interface
channel. These inputs are required for doppler iner-
tial or doppler navigation and in-air alignment only.

d. Data link information (for carrier alignnment only)
e. Taxi discrete
f. \Weight-on-wheels discrete

The equi pnment shall conduct self-test which provides a 90 percent
probability of detecting a failure and a 90 percent probability
of isolating a failure to the WRA level. In-Flight Performance
Monitoring (IFPM self tests shall be in continuous operation

in all nmodes except Of unless inhibited by a mal function.

3.4.1.1 Mdes of Operation - The CIU MODE switch shall have the
follow ng positions:

a. BIT (Built In Test)
b. OFF
c. NORM (nornal)

19
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d INS (Inertial)

e. MAG SLV (Magnetic Sl aved)

f. FREE (Platform Free)

g. EM MAG (Energency Magneti c)
The equi pnent shall be capable of operating in any node w thout
restriction as to having first been in any other particular node,
except that the equi pnent nust be switched to OFF prior to enter-
ing NORM or INS fromthe MAG SLV, FREE, or EM MAG nodes. It
shall be possible to switch nodes, including the BIT node, wth-
out damaging the equi pment. There shall be detents which require
the ClU node switch to be pulled out when switching from OFF to
BIT, from NORM to OFF, and fromINS to MAG SLV.

TABLE IV. M SSI ON CONDI TI ONS ENVELOPE

Par anet er Range

Latitude Range (degrees) 8554;6 NOO
Longi tude Range (degrees) W80 to E180
G oundspeed Range (ft/see) 0 to 3000
Aircraft Roll Attitude (degrees) -180 to +180
Aircraft Pitch Attitude (degrees) -90 to +90
Aircraft Heading (degrees) 0 to 360
Rol | Angul ar Rate (degrees/see) 0 to 300
*Pitch Angular Rate (degrees/see) 0 to 60

Yaw Angul ar Rate (degrees/see) 0 to 200
Rol | Angul ar Accel eration (degrees/sec 0 to 1500
Pitch Angul ar Accel eration (degrees/sec?) 0 to 200
Yaw Angul ar Accel eration (degrees/sec?) 0 to 200

Li near Accel eration Range (ft/sec? 0 to 307.2

M ssion Duration (hours) 0to 6.0
*Wthin 15° of the zenith and nadir, the maxi mum pitch
angul ar rate shall be 35° per second.
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3.4.1.1.1 BIT Mde - This test shall be selected by placing the
ClU MODE switch in the BIT position. The length of the time required

to conplete the tests in this node, excluding the navigate test,
shall be less than 1.5 minutes.

a. Navigate Test. An "on deck" navigate run may be

performed for |IMJ evaluation while in the BIT
mode.

b. Mal function Indicators Test. The BIT node shal
al so test the ANCU controlled BIT indicators.
The ANCU, CIU, CAU, and IMJ malfunction flags
and/or lanps shall indicate a failure for the
first 10 seconds in BIT node and will return to
the normal | FPM mal function display thereafter.

C. IFPM I n addition, all continuous in-flight per-

formance nonitoring tests (refer to 3.4.1.2) shal
be performed in this node

3.4.1.1.1 Of Mde - In the OFF node, the +32 VDC unregul at ed

and the 28 VDC regul ated PSU outputs shall be turned off. Al so
the aircraft 115 volt 400 Hz power used in the |IMJ shall be dis-
connected, internally to the I'MJ A maxi mum of 15 watts power

for power Supply control and battery charging nmay be used in this

node. Aircraft panel |ighting power, +5V, will be utilized to
illumnate the CIU front panel. A discrete shall be provided
that will indicate a power off condition to all associ ated
equi pnent .

3.4.1.1.3 NORM Mode -The NORM position of the MODE switch shal
pl ace the selection of the alignnent and navigati on nodes under

conmputer control. It shall include the follow ng sutnodes to be
sel ected automatically:

a. Align Subnode. The equi prent shall be capabl e of
performng carrier, ground, and in-air alignnent.
This node shall be initiated by placing the ClU
MODE switch in the NORM position. Upon conpletion
of the equi pment coarse alignnent phase, which is
comon to all alignnent nodes, the |IMJ acceler-
ometer axes shall be aligned to the proper orien-
tation by conputer control. An indication shal
be provided on the CIU when alignment is in pro-

gress and anot her indication when alignnent is
conpl ete. The equi pnrent shall be nechani zed so
that the aircraft may be taxied any time one
mnute after equipment turn-on at anbient
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(cont)

t enperatures above 0°F, and two minutes after
system turn-on at anbient tenperatures between
0°F and 65°F. In the event that taxi maneuvers
are executed during alignment, the allowable re-
action tine, as specified in 3.3.11, shall be
increased by taxi tine plus 20 seconds for each
taxi interval. See figure 2. These taxi intervals *
shall be defined to be periods during which the

taxi discrete is open. Refer to 3.4.3.2b. The
computer shall automatically select one of the

types of alignnents |isted bel ow dependi ng upon

whet her the aircraft is on land, on an aircraft
carrier, or in flight. Aignnent on board an
aircraft carrier shall be acconplished using SINS
reference data in accordance with AR 57.Wile

on the ground, alignnment shall continue until the *
aircraft noves. (refer to 3.4.3.2b.) Wile on a *
carrier, alignment shall continue until the air-
craft noves (Refer to 3.4.3.2b.) as long as valid
data link information is still avail able.

*
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Carrier Alignnent - This is the alignnent

submode for the equi pnent aboard an aircraft
carrier. This node shall be initiated by

Iacing the ClU MODE switch_in the NORM
BOSIII n while on an alrcraft carrier wth
valid data link information available. Wile
in this suhnode, the alignnent sequence wl |
be performed automatically. The controlling
computer will receive ship's signals in
accordance with AR-57. In the event that
data link information is lost during align-
ment, the allowable reaction time, as speci-
fied in 3.3.11, shall be increased by an
amount equal to the total of the |ost data
link intervals plus 20 seconds. Refer to
figure 3. Waypoint information may be re-
ceived fromthe data |ink when requested.

O+

20 40 60 80

£
L L v 14

Total of All Data Link Lost Time
Intervals (seconds) Occurring
During Alignment

Figure 3. Effect of Data Link Loss on Reaction Tine
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Gound Aignment - This subnode shall be ini-
tirated by placing the C'U MODE switch in the

NORM position while on the ground. Probi-
sions for setting latitude and |ongitude
manual Iy shall be provided by the ClU

In-Air Alignnment - This subnode shall be

initiated by placing the ClU MODE switch in

the NORM position while airborne with valid
doppl er information avail abl e. This subnobde
may be selected automatically by the conputer
if the aircraft becones airborne prior to the
conpl etion of ground or carrier alignnent and
val i1 d doppler information is avail abl e.

While performing in-air alignment, the com
puter shall operate in a doppler-inertial

navi gati on node. Refer to 3.4.1.1.3b(1).
During the early phases of in-air alignnent,
the doppler data will be used predom nately
for navigation, while later in the alignnent,
the inertial data will assume nore i nport ance.
Loss of doppler data during alignment wll
cause the conputer to switch autonatically

to free inertial navigation with resulting
navi gati on accuracy which is a function of

t he phase of alignnent at which doppler in-
formation was lost. In the event that dopp-
ler information is lost, the operator ma
manual |y select air data navigation and gack-
up attitude reference by switching to MAG SLV
or FREE.

Navi gate Subrmode - The equi pment may operate in

one of four navigate subnodes:doppler-inertial
inertial, droppler, or air ?ata.The best avail -

abl e node of ‘navigation wil

be sel ected automati -

tally by the conputer dependi ng upon which naviga-

tion
upon
ment

aids are aviable. This subnode commences
satisfactory conpletion of one of the align-
subnodes if the aircraft is in flight or

taxiing (Refer to 3.4.3.2b.) An .indication

shal |
gate
If a

be provi ded on the C U’denoting which navi-
subrmode is available or is being inplenented.
doppl er systemis not part of the aircraft
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(cont)

avi oni cs equi pment, then the equipment is restrict-

ed to operating in the non-doppler nodes.

(1) Droppler lInertial - This shall be the primry
navi gati on node when the inertial equipment
is aligned and operational, and a valid dopp-
| ersignal is present. The conputer shal
determ ne the doppler validity.Droppler
i nformati on, when available, shall be used to
damp the inertial leveling |oops; otherw se,
these loops are in an undanped Schul er
configuration.

(2) Intertial - In this node the equipnent shall
operate under conputer control as an unaided
inertial set wth-performance characteristics
as specified in table V. This node may be
sel ected automatically by the conputer if the
ClU MODE switch is set to NORMwith an oper-
ating aligned IMJ and no valid doppler signals
avai | abl e.

TABLE V. |INS PERFORMANCE AT 45° LATITUDE AND 45° TRUE HEADI NG

Characteristic | Requi r enent

Headi ng 3.0 arcm nutes, 16, and 0.02°\hr, 16

X8 Pl atform Headi ng 0.75 arcminutes, 16

Resol ver Linearity* ’

Position Error Rate 0.75 nautical ml es\ hour, CEP

Pitch and Roll 2.5 arcmnutes, |0

X, Y, Z Velocity 3.0 feet/second, 10

Alignment Time from 50°F M nutes. el apsed tine: 10 (carrier),
8 (ground), 5 (laboratory)

Alignnent Time from -65°F | Mnutes elapsed time: 12 (carrier),
8 (ground)

curve.

*Defined as the deviation of any one point on the heading error
curve fromthe best straight line fit to the heading error
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(3) Droppler - This node shall be selected auto-
matically by the conputer if the ClU MODE
swtch is in the NORM position, a valid
doppler signal is present, and self-test
determ nes that inertial navigation is no
| onger possi bl e.

(4) Ar data - The node shall arise in the NORM
position when self-test determ nes that
inertial navigation is no |onger possible, a
valid doppler signal is not available, and
valid air data infornation exists.

C. Attitude/ Headi ng Backup Subnde - Attitude and/or
headi ng |nforna%|on sﬁail be provided in the event
of an ANCU mal function which precludes inertia
navi gati on.

(1) Magnetic Slaved - In this node, the | MJ shal
operate as an attitude and headi ng reference

only. The IMJ level shall be maintained by
controlling the level gyro axes with the
information fromthe |evel acceleroneters.
The I MJ shall provide roll and pitch and

pl atform heading reference. Magnetic heading
fromthe aircraft shall be used, along with
gyro-stabilized I MJ heading, to develop a
snmoot hed magnetic heading output within the
CAU. True heading shall be derived by cor-
recting the magnetic heading with the | ast
conputed or manually inserted magnetic vari-
action. The IMJ azinuth gyro shall be con-
trolled in this node by the CAU. A maxinmm
azinmuth rate of 100 deg/hr shall be avail able.
The CAU true and magneti c headi ng outputs
shall be slewed to approximtely the correct
angles within the CAU. The | MJ heading ref-
erence shall be used primarily to provide
snoot hing. This node shall be entered auto-
matically if the conputer should |ose the
capability to provide inertial navigation at
[ atitudes between 70 degrees south and 70
degrees north. hhvugation out puts shall be
provided in this node if the conputer is
capabl e of navigation and node control, and
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if valid doPPIer or air data information is
avai | abl e. valid doppler information is

%Yw%ll || atE)lee’setl heect(]le%’[.)plle]cr nn(?d\?aloifd “38’5&&&' 0|nnf or -
mation is available, air data navigation using
wi nd conputed previously from doppler or Pro
inertial velocities shall be selected.

visions shall be made for manually inserting
wind information at this time fromthe C U.
Only attitude and heading information will be
provi ded by the equipnment in the event of a
conputer failure which inhibits navigational
conputer. This node is provided only if
mechani zation is conpleted within the aircraft
uni que, CAU for which tQﬁ nmode is ﬂ]specific
alrcraft requirement. erw se, the equip-

ment shall provide an attitude reference only.

Platform Free - In this node, the I MJ shal
operate as a heading and attitude reference
only. The I MJ I evel shall be nmaintained by
controlling the level gyro axis with the infor-
mation fromthe | evel acceleroneters. The
equi pnent shall provide pitch, roll, and grid

headi ng. No navigation capability is avall-
able. Inertially smoothed grid heading shall
be made available fromthe CAU. The | MJ

azimuth ro shall be controlled in this node
by the U A maxi num azinmuth rate of 100

deg/ hr shall be available. The grid heading
output of the CAU nmay be slewed to a new
reference by usin% t he HEADI NG SLEW switch on
the CIU to slew the CAU at a high rate rather
than the IMJ. The I MJ heading reference shal
be used primarily to provide snoothing This
node shall be entered automatically if the
conputer should |ose the capability to provide
inertial navigation at |atitude above 70 degree
north and 70 degrees south.This node
provided only if nechanization is conpleted
within the aircraft unique CAU for which this
node is a specified aircraft requirenent.

QO herw se, the equipnment shall provide an
attitude reference only.
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(3) Enmergency Magnetic - A magnetic heading
synchro output shall be avail able which
follows the M.-1 (or operational equivalent
or better) renmpte conpass transmtter input,
corrected for nmagnetic deviation. This node
shall be entered in the event of an equip-
ment failure not involving the magnetic
headi ng servo hardware and its associ ated
excitation. This node shall be provided
entirely within the aircraft unique CAU for
applications where it is a specified aircraft
requirenent.

3.4.1.1.4 Ins Mde - The selection of this position shall pro-
Vide a neans to override doppler or doppler-aided navigation
manual |y, shoul d operational conditions warrant such action.
This position of the ClU MODE switch shall provide all of the
automati c node switching described for the NORM position, except
hat all nodes utilizing doppler information are disallowed.

.4.1.1.5 MAG SLV Mode - The selection of this position shal
provide a neans to select the magnetic slaved attitude reference
node manual |y, shoul d operational conditions warrant such action.
this node will take the I MJ out of ANCU control of the gyros and
Place it in the magnetic slaved attitude reference nmode. This
mode shall operate as described in 3.4.1.1.3c(1).

.4.1.1.6 Free Mbde - The selection of this position shall pro-
ide a neans to select the platform free attitude reference node
anual Iy, should operational conditions warrant such action. This
ode wll take the I MJ out of ANCU control of the gyros and place
t inthe platformfree attitude reference node. This node shal

perate as described in 3.4.1.1. 3c(2).

.4.1.1.7 EM MAG Mbde. - The selection of this position shal
rovide a neans to select the energency nmagnetic heading refer-
shoul d operational conditions warrant such
This node wll select the flux valve followp node of
peration which is described in 3.4.1.1.3c(3).

.4.1.2 In-Flight Performace Mnitoring - In-Flight Perfornmance
onitoring (IFPM is performed in all nodes except OFF, unless
i.nhibited by malfunction. Wen the conputer is operational,
iagnostic tests shall be perforned which will exercise the
conputer controlled portions of the I MJ ANCU, CAU, and ClU to
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establish whether or not they are functioning properly. These
tests along with the nonitoring circuits, the malfunction flags,
and the special tests perforned only in the BIT node shall pro-
vide a 90 percent probability of isolating a failure to the WRA
level. In addition, built-in test equi pnrent shall be provided
whi ch tests equi pnent vol tages and those portions of the equip-
ment which are used in the backup nodes sel ected when the ANCU
IS inoperative.

3.4.1.3 Aircraft Power Failure - Navigation performance shal

not be degraded by voltage transients or total power drop out of
duration up to, but not exceeding, 10 seconds in flight and five
seconds on the ground, except for functions which depend upon

26 VAC supplied by the aircraft (i.e., synchro and converter
excitation) . A battery will be used for this purpose, and it
shall be part of the Power Supply Unit. The equi pnent shall be
designed to accommodate power interrupts which, in cumulative
total, equal 10 seconds of tine in any two hours of equipnent
oper at i on. Refer to 3.5.3.4.

3.4.2 Equi pnment Accuracy

3.4.2.1 Inertial Navigation Set Accuracy - The INS shall operate
for up to six hours mission time, wthin the performance limts
specified in table V, for the alignment times and conditions
specified in 3.3.11. Refer to 3.4.1.1.3a(1l) and 3.4.1.1.3a(2).
The specified align periods assunme the availability of continu-
ous power during the initial warmup phase and the availability,
during carrier alignment, of alignnent reference data as speci-
fied by AR-57. This performance may be achieved by means of
thermal nodeling of inertial set errors, rapid warmup of the
inertial set, or any conbination of nethods that provides the
requi red performance. For alignment and navigation accuracies
in nodes other than unaided free inertial, refer to appropriate
AR docunents; (e.g., AR-65 for E-20).

3.4.2.2 Attitude Reference Mde Accuracy - In this backup node,
the conponents within the IMJ shall contribute a |evel reference
error of no greater than 7 nminutes (one sigma). The additiona

| evel error due to aircraft dynamcs and earth rate may be cal-
culated fromthe curve shown in figure 4. The conponents wthin
the 1 MJ shall contribute an unconpensated heading drift error of
no greater than 0.5 degrees/hour (one sigma). The sine |atitude/
magnetic slaved heading error input, when provided by the CAU as
as described in 3.4.1.1.3c(1) and (2), has a scale factor
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accuracy, of 1 percent (1 sigma). This anal 0g i nput may be used,
within the scale factor accuracy, to conmpensafe for the uncom
pensated heading drift error. For accuracies of back-up nodes,

refer to appropriate AR docunents (e.g. , for E2C, refer to AR-65).

BEFORE INITIAL
IMU READY

1204 —_————
GYRO TORQUING
(_RATE 907
DEGREES/HR so4 AFTER INITIAL
ACCELERATION (mg) IMU READY
30
99 -7A2 54 ~3§ -18 18 36 54 72 90
5 4 3 5 Ty s st
AFTER ; . 1 TILT {Degrees)
NITIAL 60
MU READY
904
- o NOTE: These gains are nominal only.
- = 120" )
3EFORE
NITIAL
MU READY
Figure 4. I MJ Attitude Reference Gain

3.4.3 Equi pnent External Interface

3.4.3.1 CAU External - Refer to Appendix |
3.4.3.2 ANCU Ext er nal

a. Data Link Interface - The ANCU shall be capabl e of
accepting information from either the AN ASW 25
(ML-D-81124) or the ANNASW27 (ML-D-81170) in
accordance wth WR-28.

(1) The nessage format shall be as defined by AR-57.
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The ANCU shall output a “Data Link Discrete”
to the aircraft. Wen this discrete is true
(+28 VDC), the ANCU shall acceg& align data
fromthe data |link receiver. en the Data

Link Discrete is false, the ANCU shall accept
waypoi nt data fromthe data |ink receiver.

+28 VDC +5% at 150 ma max
open circuit (nomnally >100K ohms)

True =
Fal se =
The ANCU shall accept information fromthe

AN Asw 25 over 43 lines, consisting of 42

paral lel data lines (format in accordance with
docunents specified in (1) above) and one data
ready line. The data ready line" becomes a
binary O for 200 +10 pus while the data on the
data lines are changing, and is a binary 1 at
other times. The data change each 16 ns

nom nal | y. Binary 1 and binary O are defined
as follows:

open circuit: nomnally 56 pa
max at 28 VDC

Binary O

Binary 1 = ground: nominally +1V nmax
at 10 ma nmax

The ANCU shal| accept information fromthe

AN ASW 27 over 2 lines, the serial data line
and the data ready line, and shall provide a
clock to the ASW27 over the clock Iine. Each
16 ns (nomnally), the data ready |ine shall
beconme a binary O for 200 us. herwise it is
a binary 1. Wthin 1.0 nms, the ANCU nust clock
in the 42 bits of data fromthe AN ASW27 at a
maxi mumrate of 1.0 MHz. The clocking is ac-
conplished on the transition froma binar% Oto
a binary 1. The clock pulse width shall be
greater than 400 nsec. Binary 1 and binary O
on the serial data line and the data ready line
fromthe ASW27 are defined as follows:

Binary O = open circuit: nomnally 56 pa
max at 28 VDC
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Binary 1 = ground: noninally +1 VDC nax
at 100 na max

Binary 1 and O on the clock line to the
AN ASW 27 are defined as foll ows:

Binary O = open circuit: noninally 1000
to ¥ohns at +12 to +28 VDC

ground:  nominally +1 VDC max at
10 ma nmax

Binary 1

b. Taxi Discrete - This taxi discrete will be suppl i ed
to the ANCU fromthe aircraft as an indication to

the conputer that the aircraft is noving relative
to the ground or the aircraft carrier deck.

The two wire input shall be a short circuit for
aircraft not noving and open ot herw se. The ANCU

input circuit shall be a Type B receiver.

c. Weight on Wieels Discrete - This discrete shall be
supplied as an indication to the conputer that t he
aircraft is not airborne. The two wire siqgnal shal
be a short circuit for weight on wheels ang an open
circuit otherwise. (ne of these wires shall be
groun?ed in the ANCU and the other shall provide the
signal input to a type B receiver.
signal wire shall be routed through th %ﬂ&ﬁB'on the
Psu The two-wire signal shall be a short CIrCUIt
for the weight on wheels condition, regardl ess of
the presence or absence of aircraft power, and an
open circuit otherw se.

3.4.3.3 | MJ External - The IMJ shall output two signals which
hay be used to operate an external air valve to control flow of
cooling air through the IMJ heat exchanger. Refer to 3.5.1.8 4
he signals shall be transmitted over two |ines; "an open Cifcuit
will be provided to indicate a closed valve is reqU|red

val ve open signal is 115 VAC, 400 Hz hal f-wave rectified, positive
d-c at 250 mllianps maxi mum

The 250-milliapere load may be either resistive or inductive; if
nductive, the switching transient nust be suppressed.
nverse rating on the rectified output is 400 volts peak. The
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3.4.3.4 Aircraft Electrical Power - The equipment shall utilize

aircraft electrical power

as stated in 3.3.12.

3.4.3.5 ClU Entry/Display - Refer to 3.5.5.4.

3.4.4 Equipnent | nt ernal

Interface - The CAINS interface of

signals between the units

is presented in figure,5. Table VI.

(receiver) and VIl (driver) describe interface circuit types A

through E referenced in t

he foll owi ng paragraphs.

3.4.4.1 IMJANCU Interface - Digitally, the IMJ shall supply

increnmental velocity and
status discretes and cali

clock pulses to the ANCU, along with
bration data. Accoordingly, the ANCU

shall perform the required platfom managenment by supplying
bi nary gyro torquing pul ses and control discretes to the | M.

Transfer of all digital d

be cont I by. th
pitcﬂ QH) f% Iyin gyﬁgnPo

uter progr

ata between the I MJ and t he ANCU shal |

3n1 The 11 MJ and the ANSU SHALL
form and heading i1n resolver formto

the ANCU. In addition, the I MJ shall be mechanized to output *
tenperature nonitor signals in d-c form

a. Platform Discrete Qutputs (IMJ to ANCU) - The IMJ

shall provid
whi ch denot e
I n addition,
in the ANCU

e five discrete outputs to the ANCU

t he operational status of the platform

two progranmabl e spare Type B receivers *
may be utilized if necessary.

(1) Acceleroneter Coarse Heater On - This discrete

output fromthe IMJto the ANCU shall go to
the true (high, open, or IMJ power off) state

to indi
heat er

the lin

circuits.

cate that the accel erometer coarse
is on. The line driver in the | MJ and

e receiver in the ANCU shall be Type B

(2) ©yro Coarse Heater On - This discrete output

fromth
(hi gh,

e IMJto the ANCU shall go to the true
open, or |MJ power off) state to indi-

cate that the gyro coarse heater is on. The

line dr
in the

iver in the IMJ and the |line receiver
ANCU shal | be Type B circuits.

(3) ©yro Float Tenperature - This discrete output

fromth
(hi gh,
cate th

e IMJto the ANCU shall go to the true
open, or |IMJ power off) state to indi-
at the gyro float is up to operating

tenperature. The line driver in the I MJ and

the lin

circuits.

e receiver in the ANCU shall be Type B
33
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Figure VI. INTERFACE CIRCU T TYPES (RECEI VERS)
Differential Inputs Com{non tMocle Input Input
Receiver npu Imped-
Capaci-| Imped- VHi v Current
ln?ut. .| Voltage t:ﬁ::l a:ce Maximum| Imped- High Low (ma) ance
Characteristics| (volts) P | (Onms) | Voltage | ance (Ohms)
AR B “| (Volts) | (Ohms)
I N E—
Type A
(Medium 125 Not Not Not Not
Speed <05 | <30 |40 |14 »1.25K applicable | applicable |specified | applicabie
Complemen-
tary Signals
125 <2at4.5V
Type AA <05 | <100 | 4409 | N/A N/A N/A NIA 1550y | 1/A
9.5V<
Vhigh<20V
Type B Not [Not [Not [Not  [Not (Lnﬁ“r':' N <55 | 39K
(+15 volt appli- | appli- | appli- |appli-  jappli- |30 JECC ViewS | atov 120%
Discrete cable | cable |cable |cable cable 27165V *
Signals) for driver
in hioh
in high
state)
AtOV < :
Type C Not [Not [Not |Net [Not |esv< |OVS | lima xg‘er
(+15V High appli- | appli- | appli- |appli- appli- | VHigh Y Low = AU13.5V] e
Qrive Discrete | cable | cable | cable |[cable cable |20V av . <3.75ma| >575K
Signals) .
Type D N
(High Speed 77 Not Not Not ot
Complemen- <02 /<30 5% >3 >300 applicable | applicable | specified | applicable
tary Signais)
Type E t |Not [Not Not Threshold At OV
(+28 Volt :Jpoptli- :Jpopli- apopli- a pop“_ appli- Voltage Range: <-5ma Not .
Discrete cable | cable | cable |cable cable | *4V 'O:ZOV * specified
Signais) i

*Current convention is negative out, positive in.

**Qutput should indicate a low input if input is left open.

tMust opera ¢
The receiver may clamp a driver to any voltage in the threshold ran

state.

i€ sa

entiafn it ~eil

H th tuea B Arivar
llbldblullly WIlu I’pc L JUNHIvel .

iy @

Only one receiv

ma
i

[~

ar
Ivevivus

Q&
i

o
<

hen

1
use

for each driver
for each driver.

ed fo
the driver is in the high
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| NTERFACE CIRCU T TYPES (DRI VERS)

TABLE VII.
Driver . 0
Rise utput Dif-
Output. VDiff VHigh VLow and Fall | Imped- ferential
Characteristics ) ance ntia
Time ¢ Delay
T E—— (VHigh)
Type A (Medium 2£1.4V at 4.5V >V
: H oV <v
gpced cliior(r)eOhTsl Sigvat o <0ava"| <% Not <30
omplementar rentia . . nsec specified
Signarl’s) y load imped- 01t0-14 ma O0to 16 pec nsec
ance ma
1.8t04.5 0to 04V
1 Type AA =214V at0to at 83) 2 <1.2 Not Not
[ 2 ma ma usec specified specified
Type B Up to 20V
(+ylp5 Volt Not (Hﬂgh state 2‘1/ < VLow High or
Discrete applicable voltage is o tc')SSvSat <29 Off- Not
Signals) determined : Hsec >100K applicable
. ma
by receiver)
(+15V High Not < VHigh VLow 5
Drive Discrete applicable <16.5V at <0.4V at g'q Not Not.
Signals) Oto-15 0to15 usec specified | applicable
ma ma
Type D >t 14V 45V>SVu.r | ov<v:
: TCY S VAgn | VY S V]ow
(High Speed at 100 Ohms | > gy 4 <04vVat | <30 Not 12 +
Complementary differential Oto-14 Oto 16 nsec i -
Signals) load impedance | mg o sec specified nsec
Type E 7 Determined 0V <V@ow 7.5K £20%
th‘S Volt .le- bl by <2V at <20 10 +28V Not
Si:r::f;; PP receiver Otos usec DC +5% | applicable
ma
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| MJ Ready - This discrete output fromthe I MJ
to the ANCU shall go to the false (high, open,
or IMJ power off) state to indicate that the
IMJ is not ready to accept conputer control or
the IMJis not level in the attitude reference
MODE. The true state of this discrete shal

be used to indicate that the platformis ready
to accept conputer control or the platformis
| evel en in the attitude reference node.
while in the attitude reference node, the | MJ
shall maintain anal og control of the gyros even
after the IMJ Ready discrete goes true. This
di screte shall go true, when indicating that
the conputer should accept control, at 41 £2
seconds from anbient tenperatures above -10°F.

This tinme may be extended linearly to 96 seconds

at -65°F. The line driver in the | MJ and the
line receiver in the ANCU shall be Type B
circuits.

IMJ Fail - This discrete output fromthe I MJ
to the ANCU shall go to the true (low, open,
or I MJ power off) state to indicate that the

I MJ mal function flag has been set to the no-go
state. This occurs whenever the |IMJ hardware
BIT circuitry detects an | MJ mal function or
when the ANCU detects an | MJ nal function. The
signal shall be sent to the ANCU software and
al so routed through the ANCU to the CIU to
illumnate the IMJ mal function indicator when
in the true state. Wien the IMJis in a go
state, the IMJ fail discrete shall suFBLy a
hi gh output. The line driver in the and
the line receivers in the CIU and ANCU shal |
be Type C circuits.

Discrete Qutputs (ANCU to IMJ) - The ANCU shal

provide four discrete outputs to the IMJ In addi-

tion,
ANCU

two programmabl e spare Type B drivers in the
may be utilized if necessary.
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Para 3.4.4.1b
(cont)

(1) Navigate - The true (high,open, or ANCU power
off) state of this discrete shall be supplied
fromthe ANCU to the I MJ during the navigate
node of operation (as opposed to the align node *
of operation) This discrete in its false
state shall cause the quantizer scale factor to
change to 0.004 feet/second/ pulse on the I MJ
X and Y level velocity outputs.The discrete
inits true state shall cause the quantizer X
and Y level velocity output scale factor to
change to 0.032 feet/second/pulse. The z axis
velocity scale factor shall remain at 0.032
feet/second/pulse at all tinmes.This scale
factor change provides the capability of better
velocity resolution during alignment.The |ine
driver in the ANCU and the line receiver in
the 1 MJ shall be Type B circuits.

*

(2) Attitude Reference Mdde - This discrete output
fromthe ANCU shall be supplied to the IMJin
a true, high, open, or ANCU power offz state to
cause the | to switch into the attitude ref-
erence node of operation. The true state shal
be supplied when: the MAG SLV or the FREE
attitude reference node is selected while under
conmputer node control, the ANCU built-in-test
detects a mal function which prevents proper
inertial navigation, or when the ANCU power is
shut down. When the | MJ receives the true

state of this discrete, conmputer control of the
gyros shall be discontinued and anal og |eveling

signals shall be supplied to the |evel gyros.
The input to the azimuth gyro shall be supplied
fromthe CAU and shall be either the nagnetic
sl aved heading error signal in the MAG SLV node
or earth rate in the FREE node. The |ine

driver in the ANCU and the line receiver in the
| MJ shall be Type B circuits.

(3) LMJ Flag Set - The true (low, open, or ANCU
power off) state of this discrete shall be
supplied fromthe ANCU to the IMJ to set the
IMJ mal function flag to the failed state (white).
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This signal shall be a mninumof 20 mlli-
seconds in duration. The line driver in the
ANCU and the line receiver in the IMJ shall be
Type C circuits.

(4 IMJ Flag Reset - The true (low, open, or ANCU
power off) state of this discrete shall be
supplied fromthe ANCU to the IMJ to reset the
I MJ mal function flag to the go state (bl ack).
Al'so, this discrete shall prevent the |IMJ Flag
Set signal fromsetting the IMJ flag. This
signal shall be a mninmumof 20 m|liseconds in
duration. The line driver in the ANCU and the
line receiver in the IMJ shall be Type C
circuits.

IMJ Cock - This 9.6-KHz clock output fromthe I MJ
to the ANCU shall serve two functions. [t shall be
used by the ANCU for gating the incremental velocity
pul ses into the velocity input registers.In addi-
tion, it shall be used in the ANCU to devel op the
synchronous gyro torquing pulses. This clock is
therefore, synchronous with both the increnental
velocity pul ses and the gyro torquing pulse. See
figure 6 for tinming diagram The line driver in
the I1MJ and the line receiver in the ANCU shall be
Type A circuits. The IMJ line driver shall also be
capabl e of operation with the Type AA receiver
detined in table V.

Velocity Pulses - The I MJ shall provide increnments
of inertially derived velocity to the ANCU See
figure 7 for definition of the coordinate system
See figure 6 for interface timng.

+Delta v,- The output from the IMJ to the ANCU
shall be an incremental pulse train with each
pul se representing an increnent of inertially
derived velocity. Wen the Navigate discrete
is true, each pulse shall represent 0.032
feet/second. When the Navigate discrete is
fal se, each pulse shall represent 0.004 feet/
second. In either node, the pulses shall be
developed in sync with the IMJ 9.6-KHz clock

39



Downloaded from http://www.everyspec.com

M L- N- 81604C( AS)

A v
+5
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Plat form
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Figure 7. Navigation Coordinate System

Para 3.4.4.1d
(cont)

and, therefore, have a maximum repetition rate
of 9.6 KHz. This will allow a nmaxi num accel er -
ation level in Navigate of 307.2 feet/second’.
The pulse width shall be 1/19.2 nsec. A pulse
present shall be represented by a high state
into the line receiver. This output“from the

I MJ shall provide the ANCU with velocity pul ses
representing accel eration alon% the positive
X-axi s. The line driver in the IMJ and the
line receiver in the ANCU shall be Type A
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circuits. The IMJ line driver shall also be
capabl e of operation with the Type AA receiver
defined in table V.

- Delta V, - This output fromthe IMJto the

shall be identical in characteristics to
+ Delta V,output, except that pulses on this
out put represent an acceleration along the
negative X-axis.

+ Delta W- This output fromthe IMJto the
ANCU shall be identical in characteristics to
the + Delta V, output, except that pul ses on
on this output represent an acceleration al ong
the positive Y-axis.

- Delta V, - This output fromthe IMJto the
shall be identical in characteristics to

the + Delta V output, except that pul ses on
this output represent an acceleration along
t he negative Y-axis.

+ Delta V, - This output fromthe IMJto the
ANCU shal | be identical in characteristics to
the + Delta V output, except that pulses in
this output represent an acceleration along
the positive Z-axis. Aso, the scale factor
shall be always 0.032 feet/second/ pul se and be
unaf fected by the Navigate discrete.

- Delta V, - This output fromthe IMJto the
shall be identical in characteristics to

the + Delta V, output, except that pul ses on
this output represent an acceleration along

t he negative Z-axis.

e. Torquing Pulses - The ANCU shall namintain the plat-

formlocally level by supplying appropriate tor-
quing pulses to the IMJ  See figure 7 for the def-
inition of the coordinate system  See figure 6 for
interface timng.

(1) X-Gyro Torque - This output fromthe ANCU to

the 1MJ shall cause the | stable element to

42
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Para 3.4.4. 1le
(cont)

rotate about the X-axis. The true (high) state
shal|l cause the stable element to rotate in a
positive sense about the X-axis at a rate of
60 degrees/hour. The false (low) state shal
cause the stable elenent to rotate in a nega-
tive sense about the X-axis at a rate of 60
degrees/hour. The resolution shall be 0.2

ar cseconds. The pul se widths shall be nulti-
pi es of 1/300 second. In order to generate a
zero torque rate, for exanple, a 150-Hz square
wave woul d be provided. The synchronous gyro
torquing pul ses shall be gated in the IMJ wth
the IMJ 9.6-KHz clock in order to develop a
precision pulse width. Transstition fromthe
true to the false state and the false to the
true state shall be coincident with the rising
edge of the IMJ clock. The line driver in the
ANCU and the line receiver in the IMJ shall be
Type A circuits. The line receiver in the IMJ
shal|l al so be capable of operation with the
Type AA driver defined in table VII.

(2) Y-Gyro Torque - This output fromthe ANCU to
the I MJ shall cause the I MJ stable elenment to
rotate about the Y-axis. The true (high) state
shall cause the stable element to rotate in a

positive sense about the Y-axis. Al other
specification are the same as for X-Gyro

Tor que.

(3) Z-Qyro Torque. - This output fromthe ANCU to
the I MJ shall cause the IMJ stable element to
rotate about the Z-axis. The true (high) state
shal | cause the stable elenment to rotate in
positive sense about the Z-axis. Al other
specifications are the same as for X-Gyro
Tor que.

f. Calibration Data Menory - The calibration data
menory shall contain 512 bits which shall be used
to store up to 32 words of 16 bits each (15 bits of
data plus 1 bit parity). The ANCU or test equi pnent
desi gned in accordance w th XAS-1233, or equivalent,
shall control the serial transm ssion of the data.
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Para 3.4.4.1f
(cont)

The particular word in nmenmory to be |oaded shall be

i ndi cated by means of six label bits attached to

the transmtted data (see format in figure 8). Bi t

1 (MSB of |abel) shall be loaded with a |ogic zero.

The ANCU or test equi pment designed in accordance

with XAS-1233, or equivalent, may |load data in any
sequence since the label will establish the 16 core *
| ocations into which the data are to be | oaded.

When reading the menory data, the ANCU shall receive
sequenced data, labels O thru 31. The label bits
shall be determ ned by an address sequencer in the

I MJ nenory, which is reset to zero for a nmaxi num

of 500 nsec during power turn-on. Sequencing of

the data shall repeat after the block of 32 words

is transmtted. A parity bit shall be assigned such
that the total nunber of one’s transmitted in bits

1 thru 22 is odd. Figure 9 presents the tinmnng

di agram for the serial transfer of IMJ calibration
data between the ANCU and | MJ

1234567891011 121314151617181920 2122

M L M L
0|SLABEL S|s|s CALI BRATI ON DATA s | P
B B B B

BI AS AND SCALE FACTOR CORRECTI ON DATA WORD FORMAT

Note: S sign bit (O = plus)

P

parity
Figure 8  Calibration Data Wrd Fornat

(1) Calibration Data Cock - This clock input to
the IMJ fromthe ANCU or test equi pment designed
in accordance wth XAS-1233, or equivalent, -
shal|l be used for gating the calibration data
in and out of the IMJ  Any clock rate |ess
than or equal to 250 KHz nmay be squIied to
the IMJ  The pulse width of the clock shall
be greater than 200 nanoseconds. The ANCU
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A

‘: »> >
L~
+ T

X

A H LY 2 =
| NN
FIRST DATA BIT I LAST DATA BIT!
!

FIRST LABEL BIT OF NEXT WORD

——— — _x_7

, |

L 0 A d e A l

. I} < ¢ T T X

! ’ | [ |

/—4'—’ [ '
] l D A A ) A | f

| | Lo LN N
X XX X X

T T T 1 I

FIRST LABEL BIT OF SELECTED WORD

The DATA and SYNC lines must not change state while the clock pulse is present

Auring
auring

the write cvele, bBecause the IMU ~zlibratina mameac-y ysas bBoth the laad-
tne write Cycie, oOecause the IlMU Calibration memory uses OOln tne .i&ad

ing and trailing edge of the clock.

proper

The leading edge of the clock should occur after CAL DATA CONTROL is in the

state.

IMU memory 1s 1internally reset and will 1gnore clock pulses for 500 msec maximum

after power is turned on.

Rise and fall times shall be less than 100 ncec.

Maximum skew between data and sync in or between data and sync cut shall te

300 nsec maximum.

Figure 9.

Para 3.4.4.1f(1)

(cont)

ANCU/ | MJ Calibration Data Timng D agram

shall supply a 250-KHz clock with a pulse wdth
of 500 nanoseconds. The line driver in the
ANCU and the line receiver in the IMJ shall be
Type A circuits.

Calibration Data Control - The true (low, open,

or ANCU power off) state of this discrete shall

be supplied to the IMJ to place the IMJ cali-
bration menory in a “read” state, thus allow ng
calibration nenory data to be transmtted from
the IMJ The false state of this discrete

shall be supplied to the IMJ fromthe ANCU or

test equi pment designed in accordance with
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Para 3.4.4.1f(2)
(cont)

(3) Calibration Data Word Sync (Fromthe IMJ) - This
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XAS-1233, or equivalent, to place the IMJ cali-
bration menory in a “wite” state, thus allow ng

calibration menory data to be transmtted to
the IMJ  This discrete should be grounded in

the aircraft as the preferred method of prevent-

ing accidental nodification of the calibration
memory.  However, it is acceptable for the
signal line to be left open as an alternate
termnation method. This discrete line may be
connected to the ANCU while bench testing or on
test equi pment designed in accordance wth
XAS- 1233, or equivalent. Wen this discrete
input to the IMJ is not connected, the cali-
bration menory logic shall interpret this as a
true state and go into the “read” state. The
line driver in the ANCU and the line receiver
in the IMJ shall be Type Ccircuits.

sync fromthe TMJ shall be provided to the ANCU
or test equi pnent designed in accordance wth
XAS- 1233, or equivalent, and shall be true
(high) coincident with the data | abel NMSB. The
l'ine driver in the IMJ and the line receiver

in the ANCU shall be Type A circuits. The | MJ
line driver shall also be capable of operation
with the Type AA receiver defined in table VI.

(4) Calibration Data (Fromthe I MJ) - The gyro

biases and scale factors and the accel eroneter
bi ases and scale factors shall be transmtted
fromthe IMJ menory to the ANCU or test equip-
ment designed in accordance with XAS- 1233, or
equi val ent, where they shall be used to conpen-
sate for these IMJ characteristics. The |ist
of calibration data functions along with the

| abel, range, LSB, and number of data bits is
shown in table VIII. The line driver in the
IMJ and the line receiver in the ANCU shall be
Type A circuits. The IMJ line driver shal
al so be capable of operation with the Type Aa
receiver defined in table VI.
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Para 3.4.4.1f
(cont)

(5) Calibration Data Wrd Sync (To the IMJ - This
sync pul se shall be provided for use in |oading
the IMJ menory from the ANCU during bench test
or from test equi pment designed in accordance
with XAS- 1233, or equivalent. The sync pul se
shal | be true_fhigh) coincident with the data
| abel MSB. While Iin the aircraft, this line
should be set low at all tines in order to
guard agai nst inadvertent |IMJ nenory nodifica-
tion. The line driver in the ANCU and the line
receiver in the IMJ shall be Type A circuits.

() Calibration Data (To the IMJ) - The gyro biases
and scale factors and the accel eroneter biases
and scale factors shall be transmtted from
the ANCU or test equi pnent designed in accor-
dance with XAS-1233, or equivalent, to the IMJ
to load the IMJ nenory. This data |ine need
not be connected to the ANCU in the aircraft.
It may be connected to the ANCU while bench
Testing. The list of calibration data func-
tions along with the | abel range, LSB, and
nunber of data bits is shown in table VIII.

The gyro and accel erometer scale factor correc-
tions (SFC) shall be used to derive the vel oc-
ity (V) or angle ( q) represented by a number

of pul ses (v) as described in the follow ng
equat i on: OR (N)(SF)(I+SFC) where SFi s
t he nominal weight/pulse. Scale factor correc-
tions shall be defined as positive when the

wei ght per pulse is greater than the nom nal
The line driver in the ANCU and the line re-
ceiver in the IMJ shall be Type A circuits.

g Platform Attitude and Heading - Prior to | MJ Ready,
the platform attitude and heading signals may be
used in the IMJwith internally supplied excitation.
If this is done, the IMJ synchro and resol ver out-
puts that are used internally to the I MJ shall be
di sconnected within the IMJ and are, therefore, not
available at this tine. | MU synchro and resol ver
out puts which are not used internally shall be avail-
able externally to the IMJ and will be excited by
the IMJ with frequencies other than 400 Hz at this
tim. Refer to table | X. Followi ng | MJ Ready,
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CAL| BRATI ON DATA | NPUTS AND QUTPUTS

TABLE VI | |
. Octal Range Data
Function Label * LSB Bits
X Gyro Bias 0] +4.096°/ 0.00025°/ 15
hr hr
Y Gyro Bias 1 $4.096°/ 0.00025°/ 15
hr hr
Z Gyro Bias 2 +4.096°/ 0.00025°/ 15
hr hr
X Gyro Scale Factor 3 10,240 0.625 ppm 15
Correction ppm
Y Gyro Scale Factor 4 *10.,240 0.625 ppm 15
Correction ppm
Z Gyro Scale Factor 5 *10, 240 0.625 ppm 15
Correction pPpm
X Accelerometer Bias 6 +0.131072 0.090003 15
fps? fps<
Y Accelerometer Bias 7 +0.131072 0.000008 15
fps? fps2
Z Accelerometer Bias 10 *0.131072 0.000008 15
fps? fps?
X Accel Scale Factor 11 $10, 240 0.625 ppm 15
Correction ppm
Y Accel Scale Factor 12 *$10, 240 0.625 ppm 15
Correction ppm
Z Accel Scale Factor 13 $10,240 0.625 ppm 15
Correction ppm
Spare Locations 14 15
'
37
*The range in the plus (+) direction only shall be restricted
to one LSB less than the range given.
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these signals may still be used internally to the
IMJ, as well as supplied externally, although the

excitation shall be externally supplied as described
in 3.4.4.2c. Table | X presents the | MJ synchro and
resol ver characteristics. Table X presents the ANCU

anal og/ digital converter characteristics.

(1) Pitch Angle - This three-wire signal shall be

supplied froma synchro in the IMJ to a synchro-
to-digital converter in the ANCU

(2) Roll Angle - This three-wire signal shall be
supplied froma synscro in the 'MJ to a synchro-

to-digital converter in the ANCUC

(3y Platform Heading (x1) - This four-wire signa
shall be supplied froma resolver in the IMJ

to a resolver-to-digital converter in the ANCU
(4 Platform Heading (X8) -This four-wire signa

shal | be supplied froma resolver in the I MJ
to a resolver-to-digital converter in the ANCU

Tenperature Monitor Signals - Four tenperature
nonitor signals shall be supplied fromthe IMJ to
the ANCU as anal og voltages which represent tenper-
atures of the two gyros, the accel eronmeters, and
the stable elenent. The anal og voltages shall be
eonverted to digital signals in the ANCU and may be
used as the variables in the equations which com
pensate for_tenperature effects on the I MJ durinP

alignment. Refer to table X for ANCU anal og/digita
converter characteristics. The tenperature nonitor

signal output inpedance shall be less than 1 ohm

| MU Tenperature Mnitor Gound - This ground |ine
shall be supplied to the ANCU for use I n conpensat-
ing for the ground differential between the |MJ and
the ANCU. The ground signal is converted in an
ANCU anal og-to-digital converter and supplied to the
sof tware which corrects the tenperature nonitor
inputs for the ground difference between the two
units. Refer to table X for ANCU anal og/ digital
converter characteristics.
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Table I X. 1 MJ SYNCHRO AND RESOLVER CHARACTERI STI CS

Plgg?lor Platform Heading Resolver
Synchro Coarse (X1) Fine (X8)
Frequency (Hz)* 400 400 400
Input Voltage
(Volts) rms 26.0 26 26
Output Voltage
(Volts) rms *15%
(Max) 11.8 11.8 11.8
Phase Shift Lead
(Degrees) * 25%
(Max) 8.0 12.5 45,0
DC Resistance (Ohms)
+10% (Max)
Rotor 98 575 231
Stator ** 23 370 365
Impedances (Ohms)
+20%
ZRO 528 785 +32550 235 +3j250
ZSRS 34 +34 495 +385 430 +3j130
Maximum Null
Voltage (MV) 60 25 25
Maximum Electrical
Error (Arc Minutes) 5.0 5.0 1.0
Minimum Impedance
to Ground 2M R 2M 2M

*Prior to | MJ Ready, Platform Heading (X8) outputs and the Sl

and S3 output |eads of Platform Heading (X ) shal
able external to the IMJ and may be internally excited by the
IMJwith 4.8 KHz excitation voltage.
the resol ver outputs shal

frequency.
**Al| externa
stator |eads.

| oads shal |
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Para 3.4.4.1
(cont)

j. Spare D-C Signals - The ANCU shal |l accept six spare
d-c signals for digital conversion.

3.4.4.2 IMJCAU Interface - This interface is necessary to pro-
vide IMJ input/output signals for use in the various CAU config-
urations which nmay exist in different aircraft.

a. Di scretes

(1) IMJ Ready - This discrete output fromthe | MJ
to the CAU goes to the false (high, open, or
| MU power off) state to indicate that the I MJ
is not ready to accept conputer control or the
IMJis not level in the attitude reference
mode. The true state of this discrete shall
be used to indicate that the platformis ready
to accept conputer control or the platformis
| evel when in the attitude reference node.
Wiile in the attitude reference node, the I MJ
shall maintain analog control of the gyros
even after the | MJ READY di screte goes true.
This discrete shall go true, when indicating
that the conputer should accept control, at
41 +2 seconds from anbi ent tenperatures above
-10°F.  This time nmay be extended linearly to
96 seconds at -65°F. The line driver in the
I MJ shall be a Type B circuit.

(2) ILMJ No-CGo - This output fromthe I MJ shall be
supplied to indicate that the I MJ no-go flag
has been set. \When the flag is in a set
(no-go) state, an open circuit shall be sup-
plied. Wen the flag is in a reset (go) state,
a ground shall be suEpIied. The cont act
rating of this switch shall be 250 ma resistive
or 100 ma inductive at 28 volts d-c.

(3) Elag Reset - The true (high) state of this
input to the IMJ shall reset the I MJ mal func-

tion flag to the no-fault state. The false
(low or open) state shall cause restoration

of the fault indicator circuit to its nornmnal
fault nonitoring condition. The false
respond in this manner to true or false states
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whi ch occur for a mnimmof 20 mlliseconds.

The line receiver in the | MJ shall be a Type
Ccircuit.

b. Platform Attitude and Heading - Table, | X presents

the synchro and resol ver characteristics.

(1)

Pitch Angle - This three-wire signal shall be

supplied fromthe same synchro in the | MJ
whi ch supplied the pitch angle in 3.4.4.1g(1)
The | oad applied to this synchro output nust,
therefore, be consistent wth the synchro

out put described in table | X and the converter
i nput described in table X

Roll Angle - This three-wire signal shall be

supplied fromthe same synchro in the I MJ

whi ch supplied the roll angle in 3.4.4.1g(2).
The | oad applied to this synchro output nust,
therefore, be consistent wth the synchro
output described in table I X and the converter
i nput described in table X

Platform Heading (X1) - This four-wire signa
shall be supﬁlied fromthe same resolver in
the | MJ which_supplied the heading angle in
3.4.4.19(4). The load applied tothi S resol v-
er output mnust, therefore, be consistent with

the resolver output described in table IX and
the converter input described in table X

| atf orm Heading (X8) - This four-wire signa
Eall bemﬁupﬁlied from the sane resolver in
i C

e | MJ supplied the heading angle in
4.4.19g(4). The load applied to'this resol v-

r output must, therefore, be consistent with
the resolver output described in table I X and
the converter input described in table X

P
S
t

3
e

C. Synchro Excitation - Excitation shall be provided

to the IMJ pitch and roll synchros and the heading
resol ver. he excitation shall be 26 VAC, 400 Hz.
Refer to 3.4.4.3.4.
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Para 3.4.4.2
(cent)

d. Sin Lat/Mag Slave Hdq Error - This input to the
IMJ is an analog d-c signal fromthe CAU which
causes the stable element to torque in azinmuth when
the equipnent is in the backup attitude reference
nmode (magnetic slave or free). This input shall
only affect the I MJ when the Attitude Reference
discrete is in the true state. Earth rate tinmes
the sine of latitude should be provided in the
Free nmode, and nagnetic slaved heading error should
be provided in Magnetic Slaved node. The receiver
in the IMJ shall be a differential anplifier with
a differential inpedance of 40K ohnms (m ninumn.
Either input to the receiver shall have an inped-
ance to ground of no less than 20K ohns. For
i near operation, the receiver shall accept a max-
i mum of +10 volts d-c. The input scale factor
shall be 10 degrees/hour/volt 1 ﬁercent (1 sigm).
Zero volts shall be zero degrees/hour. A positive
voltage shall cause the platform heading angle to
i ncrease.

3.4.4.3 ANCU CAU Interface

3.4.4.3.1 Serial Interface - There shall be two npbdes of oper-
ation of this interface: Data node and ANCU request node.
Clocking for data transm ssion between units in this interface
shal|l be supplied by the CAU. This clock after being received
and restored in the ANCU shall be retransmtted to the CAU to
be used for clocking data received by the CAU from t he ANCU

Al data transm ssion between units shall be under control of
the CAU. Negative nunmber output fromthe ANCU shall be in tw's
conplement form  The ANCU CAU serial interface timng diagram
is presented in figure 10. Figures 11 and 12 present the ANCU
data nmode and ANCU request node timng diagrans, respectively.

a. Data Mode - There shall be three different opera-
tions that can occur in this node. The first shall
be transm ssion from CAU to ANCU of a 12-bit word
causing the interface to interrupt the conputer to
a specified address. The second shall be trans-

m ssion fromthe CAU to the ANCU of 40 bits consist-
ing of a 12-bit command-address word fol | owed by

28 bits of data. This operation shall cause the 28
bits of data to be interleaved into menory at the

| ocation specified by the address. The third

54
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INPUT TO ANCU

- tc

CLOCK 1 ‘L t, ;‘l'_ t ;]_l \
' A

[ p
+

DATA 1 - tzl_ -t
_J

t, > 59 nsec t_ > 59 nsec t_c > 160 nsec

+ - + -
-4 nsec < tl' tyr to t, < 49 nsec

OUTPUT FROM ANCU

-
1

|
DATA 2 _,Fll___ -—-"tlv—

+ [ A
4 —
t = ¢_received (Fig. 9A, tc)
(o] [}
t, = 77 214 nsec
.t e = An 41T maa
tl, 1’.1 £33 TI17 ussi

Figure 10. ANCU CAU Interface Timng D agram
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| |
I |
| |
| |

|

SYNC [ < 1
|

I

|

. |

I

DATA 1 28 T27] T 2 T = &4

+50
lOO_20 nanosec —e — ’o~ lOOjgg nanosec
cockzf1L_ Bl M1 M M wm M
Il [
, |
| l
i [
[
— e
DATA 2 J syne T 28 10 4 T 3 1 2 T 1 L

BIT

1. The sync bit 1s available on the trailing edge of clock pulse “B” of clock 2
The le,adc'pg edge of clock pulse "B’ of clock 2 tags the leading edge of clock
pulse A" of clock 1 by 100 nanoseconds +50 ns, -20 ns. Clock pulse “A"" is
the seconq cloc_k 1 pulse after the Sync envelope goes high. The last data bit
on data 2 is available on the trailing edge of clock pulse D" of clock 2. The
leading edge of clock D" of ciock 2 lags the leading edge of clock pulse “'C”
of clock 1 by 100 nanoseconds +50 ns, .20 ns. Clock pulse "C" is the second
clock 1 pulse after the Sync envelope goes low

2. All times are nominal.

Figure 11. ANCU Timng Di agram (Data Mode)

Para 3.4.4.3.1a
(cont)

operation shall be interleave read. This operation,
initiated by the CAU sending a 12-bit command-address
word via Data 1 to the ANCU, shall cause the data
stored in menory at the location specified by the
address to be loaded into the ANCU Data Register.
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cockt LML AL L o LI uJdee I

SYNC
|
|
|
i
|
DATAY I 1 ) 21 3 \ a4 | 5 | 6 AR
' +50 .
lOOj,S,g nanosec —ow{ l‘ — }& 100_20 nanosec |
crock 2 1 M [81 M IR R Ipy M |Dl. R
I |
| l
| !
| [
| [
t
DATA 2 Ist/INTc + 1 2 1 3 1 & | s | 6 L

1. The sync bit is available on the trailing edge of clock pulse “'B" of clock 2.
The leading edge of clock pulse “B’* of clock 2 lags the leading edge offIOfk
pulse A" of clock 1 by 100 nanoseconds +50 ns, .20 ns. Clock pulse "A™ 1s
the second ciock 1 puise after the Data 1 envelope goes high. The last data
bit on data 2 is available on the trailing edge of clock pulse D" of clock 2.
The leading edge of clock “D"’ of clock 2 lags the leading edge of clock pulse
“C" of clock 1 by 100 nanoseconds plus 50 ns, minus 20 me¢. Clock

pulse "C" is the first clock 1 pulse after the Data |
envelope goes low.
2. All times are nominal.

Figure 12. ANCU Tim ng Di agram (ANCU Request Mbde)

Para 3.4.4.3. 1a
(cont)

Later, a second envelope on Sync of 28 bits nust be *
sent to the ANCU to cause these 28 bits of data to

be shifted out via Data 2. These may also be done

in conbination. That is, on the second envel ope sent
to retrieve the information in the Data Register, a
new command may be transmitted on Data 1 to the ANCU. *
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Para 3.4.4.3.1a.
(cont)

In the data node, whenever the sync signal to
the ANCU goes true, the ANCU shift registers
shall shift. As long as a signal is present
on sync, data shall shift into either the
Command- Address Register or the Data Register
in the ANCU. At the same tine, the previous
contents of the Data Register shall be trans-
mtted on Data 2 to the CAU. During the first
12-bit times of the envel ope on sync, the data *
(new conmmand- address) received on Data 1 shall *
be shifted into the Command- Address Register.
At the same time, the original data (old com
mand- address) in the Comrand- Address Regi ster *
shall be shifted into the Data Register as the
Data Register is being shifted out on Data 2.
Al'l subsequent data within the envel ope shall
be shifted into the Data Register directly.

In order to allow the CAU to know when returned
data have arrived, a “1” shall precede the |lead- *
ing edge of the data transmtted on Data 2. At

the end of the envel ope received on the sync

lines , the contents of the Command Regi ster

shal | be analyzed in the ANCU. ~ Wen the envel ope
on the sync lines first appears, a Busy discrete *
shall be sent to the CAU. This Busy signa

shall remain until interleave or interrupt, if

one is specified, is conplete.

*

The address in the command-address word from
the CAU shall be nine bits in length. The

| east significant five bits are controlled by
the CAU and the nost significant four bits

are controlled by the ANCU  No address infor-
mation placed in the four nost significant

bits by the CAU will be used by the ANCU. Thi s
will allow the ANCU programto sel ect those 32
| ocation blocks of memory into which and from
whi ch the CAU may interl eave.

b. ANCU Request Mdde - The ANCU request node shal
provide a signal to the CAU indicating that
the conputer has data available or that the
conmputer is requesting data. The conputer
shall initiate this node by |oading the
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Para 3.4.4.3.1b
(cont) | | |
Request Register with an address which tells
the CAU what to do. In addition, at this

tine, the Request Ready discrete shall go to
the true (high) state

The CAU can then, under its own controll cal
for the contents of the Request Register.
This is acconplished by holding Sync = 0 and

transmtting a 6 or 7 bit-tinme envel ope on
Data 1. Under control of this envel ope, the
Request Register is shifted out on Data 2.
Again a “I” shall be added to the |eading edge
of the data transnitted on Data 2. Upon

compl etion of this transmi ssion (end of the
envel ope consisting of Data 1 and Sync not)

t he Request Ready discrete shall be renoved.

c. Signal Description - The ANCU CAU timng dia-
grans are presented in figures 10, 11, and 12.
Figure 13 depicts the ANCU CAU serial data
format and signal relationships.

(1) Clock 1 (CAUto ANCU) - A clock between
1 and 6 Mz may be supplied to the ANCU.
The ANCU |ine receiver shall be a Type

D circuit.

(2) Cock 2 (ANCU to CAU) - This clock shall
be a retransmtted version of the clock
fromthe CAU and shall be used for Ratlng
the serial data into the CAU
line driver shall be a Type D CIrCUIt.

(3) Sync (CAU to ANCU) - The true state of
this sKnc signal shall be the envel ope
fromthe CAU which shall be used for

gating information into and out of the
ANCU in the data node. The ANCU line

recei ver shall be a Type D circuit.

(4) Data 1 - Data 1 shall be the serial data
line the CAU to the ANCU  See

figure 13 for a description of the serial *
data word format. The partlcular i nfor-

mati on which is transmtted is a function
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Daw Mode
(a) Interrupt Operation

o 12 —f
swe [T l

Busy I ' b—lo— Completion of interrupt
.

Data 1 II”””“”IH
1: Act _Jl

1: Interrupt I
Unused

J
Address "
~fip— 12—
Data 2 | I
- ——
1 for Sync —J
12 MSB’s from —__J
Data Reg. (Not
Used)

(b) Interieave Write Operation

la -l
= v "1
Sync _I l
1L
Busy __J Completion of interleave ———-L_

TITHE =
TUTITRITH: L

1: Act

0: Interieave —J I
1: Write
Unused

Datain
—-i i'r'= &0 -
Data 2 I I“,‘ 5| l I
\. - 5\ P—
N ~" ~—
Old Data Reg —J J
Oid Comand-
Add. Reg.

(Not Used)

Figure 13. ANCU Serial Data Wrd Fornmat (Sheet 1 of 3)
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Data Mode
{c) Interleave Read Operation

Step 1 Load Data Register

Sync I I
il e Comueren
Busy *‘t— ompletion of interizave
Data 1 i S E )
1 Act I~
0: Iaterleave |
0: Read
Unused
Address
Data 2 l I l
| N————
1: for Syrc .___I
12 MSB’s from ______._]
Data Reg (Not
Used!)
Step 2 Recover Data
—— 2 ———]
i i
Sync I l
Busy —Jf L
Data 1
\'/\ — _
0: No Operation —J I
Any Value —
-'1'-———— 28 —————-1
Data 2 [ I» 1]
—J 1§ B
- _J —
1 oynd —_— I
Data Reg.
Figure 13. ANCU Serial Data Wrd Format (Sheet 2 of 3)
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EOP Request Mode

Data 1

Data 2

1 for Sync

=
T

=i

0 for Request Mode _j ’
Request Address

Figure 13. ANCU Serial Data Wrd Format (Sheet 3 of 3)

Para 3.4.4.3.1c(4)
(cont)

(5)

of the particular aircraft requirenments
and the programin the ANCU

The follow ng are exanples of the type
of information which may be transmtted.
(a) Doppler information

(b) Air data conputer information

(c) Radar position fix information

(d) Magnetic heading

(e) Built-in-test information

The ANCU |ine receiver shall be a Type D
circuit.

Delta 2 - Data 2 shall be the serial data
line fromthe ANCU to the CAU. See fig.
ure 13 for a description of the serial

data word format.  The particular infor-
mation which is transmtted is a function
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(cont)
3.4.4.3.2

ANCU Cut put

M L- N- 81604C( AS)

of the particular aircraft requirenents
and the programin the ANCU

The follow ng are exanples of the type
of information which may be transmitted:

(a) Inertially-derived velocity
(b) Aircraft heading

(c) Present position latitude
(d) Magnetic variation

(e) CAU node control

(f) Built-in-test information

The ANCU line driver shall be a Type D
circuit.

Busy - The true state of this signa

shall informthe CAU that the ANCU is
busy with interleave or interrupt. The
ANCU line driver shall be a Type A circuit.

Request Ready - The true state of this

signal shall informthe CAU that the ANCU
has information ready to send or that the
ANCU desires information. The ANCU |ine
driver shall be a Type A circuit.

Di scretes

a. Programmed Discretes - There shall be eight

di screte outputs from the ANCU which are con-
troll ed separately fromthe conputer progrm
Their function depends upon the particular pro-
gram which is contained in the ANCU. The eight
di screte outputs shall be Type B circuits.

b, CAU Control Command - This discrete fromthe ANCU

to the CAU shall go to a true (high, open, or
ANCU power off) state to indicate that the CAU
shoul d take control of the ClU and that the CAU
shoul d take control of node determ nation and
supply sine latitude/ magnetic slave heading error
torquing to the IMJ azimuth gyro if the magnetic
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Para 3.4.4.3.2b
(cont)

slave and free backup nodes are a specific air-
craft requirement. The signal shall go to a

true state in the event that the conputer deter-
mnes that it is incapable of navigation and node
det er mi nati on. The ANCU line driver shall be a
Type B circuit.

c. INS No-Go - This output fromthe ANCU to the CAU
goes to a true (high, open, or ANCU power off)
state to indicate that CAINS navigation informa-
tion is not valid. The signal will go to a true
state if the conputer self-test detects that navi-

ation information is not valid. The ANCU
river shall be a Type B circuit.

d. CAU Flag Reset - The true (low, open, or ANCU
power off) state of this discrete shall be supplied
fromthe ANCU to the CAU at any time that the ANCU
self-test determ nes that the ANCU can no | onger
supply a trustworthy CAU flag set signal. This
discrete, when in the true state for a m ni num of
20 mlliseconds, shall cause the CAU flag to go to
the reset (go) state if the flag had been set by *
the CAU flag set signal. In addition, this dis-
crete shall continue to prevent the CAU flag set
signal fromsetting the CAU flag as IonP as reset
is present. The false (high) state shall enable
control of the flag from CAU flag set, but shal
cause no change in state of the flag directly.
The line driver in the ANCU and the |ine receiver
in the CAU shall be Type Ccircuits.

e. ANCU No-Go - This output fromthe ANCU shall be
supplied to indicate that the ANCU nal function
flag has been set. When the flag is in a set
(no-go) state, a ground shall be supplied. \Wen *
the flag is in a reset (go) state, an open cir- *
cuit shall be supplied. The contact rating of
this swtch shall be 250 na resistive or 100 ma
i nductive at 28 volts d-c.
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3.4.4.3.3 ANCU Input Discretes

a. Progranmmed Discretes - There shall be seven dis-

crete inputs to the ANCU which are transnitted
directly to the conputer for use by the program
The ANCU line receivers shall be Type B circuits.

b. Flag Reset - The true (high) state of this input

to the ANCU shall reset the ANCU nal function flag
to the no-fault state. The false (low, open, or
CAU power off) state shall respond in
the fault indicator circuit to its normal fault

monitoring condition. The ANCU shall respond in
this manner to true or false states which occur

for a minimum of 20 mlliseconds. The line
receiver in the ANCU shall be a Type C circuit.

c. CAU Fail - This Qutput fromthe CAU to the ANCU
is also routed through the ANCU to the ClU and
shall go to a true (ground or open) St?t to
perform the following two functions: 1) cause
the CAU nalfunction indicator on the ClU to
illuninate , and (2) notify the conputer that a
CAU mal function has occurred. The line receivers

in the ClU and ANCU shall be Type C circuits.

3.4.4.3.4 Synchro Excitation - Excitation shall be provided from

the CAU (if part of the systen) or aircraft fot the use as arefer-
ence on the ANCU A/D converters. The excitation shall be 26, VAC
400 Hz. This reference signal nust be in phase and from the
same source as the excitation provided to the excitation

3.4.4.3.5 ClU Back Up Signals - In the event that the ANCU is

. . . . shal |
unable to communicate with the ClU, signals listed bel ow
allow the CAU to provide limted CIU control. See fig. 14

for the serial communication timng diagram

a. CU dock - Refer to 3.4.4.4a(1). This signal

shall be received from the CAU and retransmtted
by the ANCU. The line receiver in the ANCU shall

be a Type A circuit.

b. Control - Refer to 3.4.4.4a(2). This signal shall *
be received from the CAU and retransnmtted by the

ANCU. The line receiver in the ANCU shall be a
Type A circuit.
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Para 3.4.4.3.5
(cont)

C. Serial Data to CIU - Refer to 3.4.4.4. a(3). This *“
signal shalT be received fromthe CAU and retrans-

mtted by the ANCU_ The line receiver in the ANCU
shall be a Type A circuit.

d. Serial Data fromCQU - Refer to 3.4.4._4a(4&.This
stgnal shalT be received and retransmtted to

the CAU by the ANCU. The line driver in the ANCU
shall be a Type A circuit.

e. Enter - Refer to 3.4.4.4d. This signal shall be
received and retransmtted to the CAU by the ANCU

The line driver in the ANCU shall be a Type A
circuit.

3.4.4.3.6 U No-Go - Refer to 3.4.4.4c. This signal shall be
routed through the ANCU fromthe ClU

3.4.4.3.5 ;Fadiqg %IeM/- Refer to 3.4.4.4b. This signal shal
be route roug € ANCU fromthe ClU

3.4.4.4 ClU Interface - Except where noted, the CIU shall be
under control of the ANCU or the CAU. The ANCU shall control
the ClU whenever self-test determines that the ANCU is capable

of proper control. The ClU shall comunjcate with the CAU
through line receivers and line drivers in the ANCU in order to
enter and display |latitude and magnetic variation in the attitude
ref erence nodes when the ANCU is inoperative. The CU to CAU
transm ssion path through the ANCU shall be operational even

when all ANCU power is off, except for +5 VDC power to the ClU

a. Serial Communication- Digital data shall be trans-
mtted between the ClU and the ANCU or CAU consi sting
of BCD data words for numeric displays (e.g.
latitude) a discrete data word for switch positions
(Command Wrd), and a discrete data word for annun-
ciator lanps (Status Wrd). See figure 14 for the
serial communication timng diagram See figure 15
for the serial data fornat.

(1) dU dock - This clock input to the ClU shall be
supplied by the controlling unit. It shall be
a continuous clock with a frequency no greater
than 500 KHz fromthe ANCU and no greater than
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Para 3.4.404a(1)
(cont)

(2)

(3)

(4)

Downloaded from http://www.everyspec.com

25 KHz fr m CAU. The | d h
and ?I tlhﬁe recei veer |Innet her IéI/?Jr Shalf Ee
Type Acircuits.

@b ntrgll_- ('jl'hti)s ct?ntrol inlplut to the ClU shall

e supplie the controlling unit.

go true (hi gh{ for 28 clock periods tolfnapggte

to the CIU that data are to be taken in,

sent out, or taken in and sent out. The true

( hi gh) state shal | enabl e transm ssion. The
ne driver in the ANCU and the |ine receiver

[
in the QU shall be Type A circuits.

Serial Data to CIU - This data |ine shall trans-
mt 8 bits of address plus 28 bits of data
(Status or Display Wrd) LSB first fromthe

CAU or ANCU. The Status Wrd shall contain

the bits which control the LINK, ALN, FREE,

MS, EM INS, DOP, AD, PCS FI X, CLEAR and
ENTER | anps. Each of these |anps shaII have
one bit in the Status Wrd (see table Xl).

There shall be one Data Wrd assigned to each
of the two displays (see table XIl1). The sign
and punctuation of the Display Wrds shall be
contained within the Status Ward. The 8 bits
of address for the Status Wrd and two Display
Wrds shall conformto table XlIl. The |ine
driver in the ANCU and the line receiver in

the ClU shall be Type A circuits.

Serial Data fromClU - This data |ine shall

fransmt 28 bits of data (Comrand or Display

Word) LSB first to the ANCU or CAU. The Com

mand Word bits shall resent the position

of the DATA switch (12 BI'[S), MODE switch (6

bits), WAYPO NT selector (4 bits), CLEAR push-

button (1 bit), and ENTER node selector (2 bits)
I

O(rsee gt]ab ghaﬁw Jc?r?t atl\antﬁ)lesg tV(\JbrtgeS enlt%frted

*

éosee table XI1). The 8 bits tha? dress for the *

mand and two’ Display Wrds s conformto

table XI1l. The line driver in the CJU and the *

line receiver in the ANCU shall be Type A
circuits.
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Table XI. BIT PCSITION ASSI GNVENTS FOR
THE STATUS WORD
Bi t Functi on
1 (LSB) | Right Sign Enable
2 Left Sign Enable
3 Degree Sign Following LSD, Right Display
4 Deci mal Followi ng 2nd LSD, Right D splay
5 Degree Sign Following 4th LSD, R ght Display
6 Spare Punctuation Right D splay
7 Degree Sign Followi ng LSD, Left Display
8 Deci mal Followi ng 2nd LSD, Left Display
9 Degree Sign Following 4th LSD, Left Display
10 Spare Punctuation Left Display
11 FI X Lanp
12 ENTER Lanp
13 CLEAR Lanp
14 FREE Lanp
15 M5 Lanp
16 EM Lanp
17 I NS Lanp
18 DOP Lanp
19 AD Lanp
20 LI NK Lanp
21 ALN Lanp
22 Spar e
23 - 28 Not Used
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TABLE XI'I. BIT PGCSITI ON ASSI GNMVENTS FOR THE DI SPLAY WORDS

Left Display Wrd Right Display Wrd
Bi t Functi on Bi t Functi on
1 (LSB)| Digit 1, 1 Bit 1 (LSB)| Digit 1, 1 Bit
2 Digit 1, 2 Bit 2 Digit 1, 2 Bit
3 Digit 1, 4 Bit 3 Digit 1, 4 Bit
4 Digit 1, 8 Bit 4 Digit 1, 8 Bit
5 Digit 2, 1 Bit 5 Digit 2, 1 Bit
6 Digit 2, 2 Bit 6 Digit 2, 2 Bit
7 Digit 2, 4 Bit 7 Digit 2, 4 Bit
8 Digit 2, 8 Bit 8 Digit 2, 8 Bit
9 Digit 3, 1 Bit 9 Digit 3, 1 Bit
10 Digit 3, 2 Bit 10 Digit 3, 2 Bit
11 Digit 3, 4 Bit 11 Digit 3, 4 Bit
12 Digit 3, 8 Bit 12 Digit 3, 8 Bit
13 Digit 4, 1 Bit 13 Digit 4, 1 Bit
14 Digit 4, 2 Bit 14 Digit 4, 2 Bit
15 Digit 4, 4 Bit 15 Digit 4, 4 Bit
16 Digit 4, 8 Bit 16 Digit 4, 8 Bit
17 Digit 5 1 Bit 17 Digit 5 1 Bit
18 Digit 5 2 Bit 18 Digit 5 2 Bit
19 Digit 5 4 Bit 19 Digit 5 4 Bit
20 Digit 5 8 Bit 20 Digit 5 8 Bit
2 Don't Care 21 Digit 6, 1 Bit
22 Don’t Care 22 Digit 6, 2 Bit
23 Don’'t Care 23 Digit 6, 4 Bit
24 Don't Care 24 Digit 6, 8 Bit
25 Digit 7, Don't Care|25 Digit 7, Don't Care
26 Digit 7, Don't Care|26 Digit 7, Don't Care
2 Digit 7, Don't Care |27 Digit 7, Don't Care
28 (MBB) |Digit 7, Sign Bit 28 (MBB) |Digit 7, sign Bit
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TABLE Xl 11. ClU SERI AL TRANSM SSI ON
ADDRESS ASSI GNVENTS

LSB Functi on
01 011 100 Load Status Word
01 011 101 Load Ri ght Display
01 011 110 Load Left Display
11 011 100 Load and Read Status Wrd
11 011 101 Load and Read R ght Display
11 011 110 Load and Read Left Display
11 011 111 Read Command Word

1. Address shall be transmitted LSB first.

2. The trailing edge of the eighth address bit
shall coincide with the |eading edge of the
control pul se.

Para 3.4.4.4
(cont) _
b. Heading Slew - This ClU output to the CAU shall be

routed directly through the ANCU for use in devel op-

i ng

grid heading in the free node [3.4.1.1.3c(2)]

This switch output shall have a mninmm current rat-

i ng

of 250 ma resistive and 100 ma i nductive at

28 volts d-c. The line receivers in the CAU shall
be Type B circuits.

(1)

(2)

Headi ng Slew Sign - In the CU, the heading

slew sign line shall be connected to the

headi ng-slew return |line when slewing in either *
the high or |ow DCR (decrease) direction. There
shall be no break in the connection when switch-
ing fromhigh to | ow DCR

*

Headi ng Fast Slew - In the ClU, the heading
fast slew li1ne shall be connected to the heading *
slewreturn Iine when slewing at either the DCR *
or INCR (increase) high slew rates. Refer to
Appendix |, as the slew rates are a function *
of the aircraft unique CAU
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TABLE XIV. BIT POSITION ASSI GNMENTS FOR THE COMVAND WORD

Bi t Functi on
1 (LSB) Sel ect LEFT ENTRY MODE
2 Sel ect RI GHT ENTRY MODE
3 DATA Switch Position 1, WAY PO NT
4 DATA Switch Position 2, FLYOVER
5 DATA Switch Position 3, OFFSET
6 DATA Switch Position 4, BRGE RNG
7 DATA Switch Position 5 STE TMO
8 DATA Switch Position 6 PRES POS
9 DATA Switch Position 7, TCK/ GS
10 DATA Switch Position 8 HDG ALT
11 DATA Switch Position 9, WND
12 DATA Switch Position 10, NWR W
13 DATA Switch Position 11, AUX
14 DATA Switch Position 12, Spare
15 VWAYPO NT Thunbwheel 1 Bit
16 VWAYPO NT Thunbwheel 2 Bit
17 VWAYPO NT Thunbwheel 4 Bit
18 WAYPO NT Thunbwheel 8 Bit
19 MODE Switch Position 1, BIT
20 MODE Switch Position 3, NORM
21 MODE Switch Position 4, INS
22 MODE Switch Position 5, MAG SLV
23 MODE Switch Position 6, FREE
24 MODE Switch Position 7, EM MAG
25 CLEAR
26 v
27 "0 TEST PATTERN
28 (MBB) "
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Para 3.4.4.4b
(cont) _

(3) Heading Slow Slew - In the CU, the heading
slow sl ew I'ine shall be connected to the
headi ng slew return |line when slew ng at
either the DCR or INCR |ow slew rates. Refer
to Appendix |, as the slew rates are a function
of the aircraft uni que CAU

c. CU No-GO - This output fromthe ClU routed through
the ANCU to the CAU shall be supplied to indiﬁﬂte
that the CU mal function flag has been set. en
the flag is in a set (no-go) state, a short circuit
shal |l be supplied to the CAU Wen the fla% isin
the reset (go) state, an open circuit shal |l Dbe
supplied to the CAU This switch output shall have
a mnimmcurrent rating of 250 ma resistive and
100 ma inductive at 28 volts d-c.

d. Enter - Depressing the ENTER pushbutton shall gener-
ate a true %high) ul se which is two clock pulses
in wdth. his pulse shall be used as an interrupt
input to the ANCU. This pul se shall also be trans-
mtted to the cAU  The line driver in the ClU and

the line receiver in the ANCU shall be Type A
circuits.

e. Position Fix (PGS FIX) - Depressin%_the PCS FI X
pushbutton shall generate & true (high) pulse which
is two clock pulses in width. The pulse whiich

used as an interrupt input to the ANCU. The ClU
line driver and the ANCU line receiver shall be
Type A circuits.

f. Flag Reset - The true (high) state of this input to
the CIU shall reset the CIU malfunction flag to the
no-fault state. This signal shall be routed through
the ANCU fromthe CAU The false (low or open)
state shall cause restoration of the fault indicator
circuit to its normal fault nonitoring condition.
The ClU shall respond in this manner to true or
fal se states which occur for a mnimumof 20 mlli-
seconds. The line receiver in the ClU shall be a
Type C circuit.
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Para 3.4.4.4

(cont)

g.

Mode Switch On - The pole of the MODE switch shal
provide a switch closure which is routed through

the ANCU to turn on the PSU. The pole of the switch
which is grounded external to the CIU, shall be
connected to this MODE Switch On discrete in al
switch positions except the OFF position. he
switch shall have make before break contacts wWth a
bounce no greater than 150 m croseconds. Wit ch
contacts shall have a m ni num current ratlng oF

1 anpere resistive and 0.5 anperes inductive at

28 volts d-c. The PSU line receiver shall be com
patible and require a maxi mum input current of a

100 mllianperes.

Mbde Switch OFf - This discrete fromthe ClU

to the PSU shall be connected to the externally
grounded pole described in 3.4.4.4g to indicate

that the C1U MODE switch is in the OFF position.
This signal shall be used to initiate the PSU turn-off
sequence.  The signal shall be routed through the
ANCU. The switch contact shall have a m ninmum
current rating of 1 anpere resistive and 0.5 anper es
i nductive at 28 volts d-c. The PSU |ine receiver
shal|l be conpatible and require a maxi num i nput
current of 100 mllianperes.

PSU Fail - Refer to 3.4.4.5b(4).

IMJ Fail - Refer to 3.4.4.1a(5h).

CAU Fail - Refer to 3.4.4.3c.

ANCU Fail - This discrete output fromthe ANCU to

the CIU shall indicate that the ANCU mal function flag
has been set. The flag shall be set at any tine that
self-test detects an ANCU nal function. Wen the flag
is in areset (go) state, a short circuit shall be
supplied to the CIU. \en the flag is in a set
(no-go) state, an open CIrCUIt sha?l cause the ANCU
mal function lanp on the to illumnate.
switch output shall have a n1n|nun1current rating

of 250 na resistive and 100 nma inductive at 28 volts
d-c. The ClU line receiver shall be conpatible with
these switch contacts and shall require a maximum

i nput current of 100 m | |ianperes.
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Para 3.4.4.4
(cont)

m ClUFlag Set - The true (high) stat
shall be supplied fromthe ANCU to

M L- N- 81604C( AS)

e of this discrete
the CIU if the

self test detects a malfunction in the CAU. This
di screte, when in the true state for a m ni nrum of

20 nmsec, shall cause the CIU flag t
(no-go) state if the CIU flag reset
The false (low, open, or ANCU power
cause.no change in state of the ma
The ANCU line driver and the ClU [i
be Type C circuits.

0 go to the set
iS not present.
off) state shal

function flag.

ne receiver shal

n. ClU Flag Reset - The true (low, open, or ANCU power
off ) state of this discrete shall be supplied from
the ANCU to the CIU at any tinme that ANCU sel f-test
determ nes that the ANCU can no |onger supply a
trustworthy CIU Flag Set signal. This discrete
when in the true state for a mnimum of 20 nsec,

shall cause the ClU flag to go to t
state if the flag had been set by t

he reset (go)
he ClU Fl ag Set

signal . In addition, this discrete shall continue

to prevent the CIU Flag Set signa

from setting the

ClU flag as long as reset is present. The false

(high) state shall enable control of the flag from
ClU Flag Set, but shall cause no change in state of

the flag directly. The line driver
the line receiver in the ClU shal

3.4.4.5 PSU Interface - Figure 16 presents the
power in the system

in the ANCU and
be Type C circuits.

di stribution of

a. Power - The PSU shall supply +28 volts d-c and
+32 volts d-c to the ANCU, |IMJ, and CAU up to the

amount specified in 3.5.3. I n add

tion, 60 nma

maxi mum of +5 volts d-c. shall be provided to the
ClU in the event of a PSU nal function. This +5 volt
auxiliary power shall be used in the QU to illum -

nate the PSU mal function indicator.

The +28 volts d-c

shall have a rise time no |longer than 10 m |l i seconds.

b. Di scretes

(1) Power Status - For overvoltage of the 28 volt
or undervoltages of the +28 volt or +32 volt d-c

supplies, this discrete shal
m crosecond after initiation.

7

go low within one
H gh vol tages of

¥ ¥ ¥
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Para 3.4.4.5b(1)
(cont)

+39 volts maxi num and | ow vol tages of +21 volts
m ni mum on the +28 volt d-c supplies, or a |ow
voltage of +16.5 volts mnimum on the +32 volt
d-c supply shall initiate this discrete. Dur -
ing power turn-on, this discrete shall go |ow
wthin 5 mlliseconds after the +28 volt d-c
supply exceeds 6 volts. It shall remain |ow
until the +28 volt d-c suEpIy reaches 21 volts.
During normal turn-off, this discrete shall go
low no later than 2 m|liseconds before the
528 volt supply to the I MJ drops bel ow +24 volts
-C.
This signal shall be used to initiate the ANCU
and | MJ power sequence shutdown. The |ine
drivers in the PSU and the line receivers in
the ANCU and | MJ shall be Type E circuits.

P

ECE

w ¥

(2) Elag Inhibit - This discrete shall go to the
true state (low) within one mcrosecond after
initiation. The overvoltage and undervolt age
conditions stated in (1) above shall initiate
the signal. The signal shall also be initiated
within 5 nsec after a primary power drop out.
The signal shall be used to inhibit the setting
of the malfunction flags in the I MJ, ANCU, and
CAU whenever the PSU mal functions or the PSU
is turned off. In addition, it shall notify
these units that aircraft primary power has
dropped out. During power turn-on this dis-
crete shall go low within 5 nsec after the
+28 volts supply exceeds 6 volts d-c. It shall =*
stay low until the +28 volts supply reaches
+21 volts d-c. During normal turn-off this
discrete shall go low no later than 2 |, nmsec
before the +28 volts supply to the I MJ drops bel ow
+24 volts d-c. The line drivers in the PSU and
line receivers in the ANCU and | MJ shall be
Type E circuits.

*

(3) PSU No-Go - This discrete output from the PSU
shall go to the true (open) state to indicate
the PSU mal function flag has been set to the
no-go state. This occurs whenever the PSU *
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self-test circuitry detects an over or under

vol tage condition as specified in (1) above.

This may occur either in the event of a PSU

mal function or if a lengthy aircraft power
interruption discharges the battery. This

out put shall provide a ground when the nal func-
tion flag is in the go state. The switch mni-
mum current rating shall be 250 ma resistive

or 100 ma inductive at 28 volts d-c.

(4) PSU Fail - This discrete output fromthe PSU

to the CIU shall be connected to ground to
indicate that the PSU mal function flag has been
set to the no-go state. This occurs whenever
the PSU self-test circuitry detects an over or
under voltage condition as specified in (1)
above. This may occur either in the event of

a PSU mal function or if a lengthy aircraft power
interruption discharges the battery. The swtch
contact mninmum current rating shall be 250 ma
resistive or 100 ma inductive at 28 volts d-c.
This output shall be an open circuit in the go
state and a ground in the no-go state. This
signal shall-switch to the go state when the
node switch OFF discrete is provided to the

PSU with input power supplied to the PSU.  This
signal shall be routed through the ANCU to the
CU to illumnate the PSU mal function indica-
tor when in the no-go state.

(5) Flag Reset - The true (high) state of this input

to the PSU fromthe CAU shall reset the PSU nal -
function flag to the no-fault state. The

false (low, open, or CAU power off) state shall
cause restoration of the fault indicator cir-
cuit to its normal fault nonitoring condition.
The PSU shall respond in this manner to true

or false states ich occur for a m ni num of

20 mlliseconds. The line receiver in the PSU
shall be a Type C circuit.

(6) Mde Switch On - Refer to 3.4.4.4g
(7) Mde Switch Of - Refer to 3.4.4.4h
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(8) Weight on Weels - This discrete fromthe ANCU
shall be supplied to the PSUto Iimt the PSU
battery discharge to 5.5 seconds 1.5 seconds
in the-event of a primary power interruption
while the aircraft is on the ground. The true
state of this discrete shall be ground, as
described in 3.4.3.2c. The PSU Input circuit
shall require an input current no greater than
-100 m. This discrete shall not be dependent
upon primary aircraft power (i.e. , the state
of the signal shall not be affected by a primary
power interrupt).

3.5 Detail Requirenents

3.5.1 lnertial Masuring Unit (IMJ)

3.5.1.1 Function - The I MJ shall contain ginbal-nmunted synchros
whi ch furni sh unanbi guous platform pitch, roll, and azinuth.

Vel ocity increnent signals shall be derived fromthree accel erom
eters orthogonally mounted on the stable el ement structure. The
stable el enent shall be decoupled fromaircraft notion by means

of four ginbals. The ginbals shall be driven by torquer notors
which are, in turn, driven by electronic servos whose input signals
are derived from 2 two-degree-of-freedom gyros nounted on the
stabl e elenent. The gyros, and therefore the stable el enent,

shall be controlled by ANCU supplied torquing signals during

normal system operation. A nonvolatile, refillable menory shal

be contained within the IMJ for the purpose of storing calibration
data peculiar to a particular platform The calibration data shall
be used by the conputer to correct the platform velocity outputs

by providing conpensating gyro torquing command inputs. The I MJ
shall be capable of providing attitude and headin% reference infor-
mation in the event of an ANCU mal function. The backup headi ng
reference shall be free gyro unless conpensated by a sine |atitude/
magneti c slave heading error signal generated by the CAU (3.4.2.2)
where this is a specific aircraft requirenent.

3.5.1.2 Sealing - The IMJ shall be adequately sealed to prevent
contami nation of the unit. If the IMJ requires external cooling

air, it shall be cooled by thermal conduction into a convective
heat exchanger chanber through which cooling air is forced, thus
mai ntaining the integrity of the ginbal assenbly seal.
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3.5.1.3 lnertial Stabilized Platform - The nechani zation of the
inertial platform shall provide a conpact, reliable design wth
attitude stabilization at high angular rates.

3.5.1.3.1 Gnbal Oder - The ginbal arrangenent frominside to
out shall be: azimuth, inner roll, pitch, and outer roll. CQuter
roll and azimuth shall have full rotational freedom pitch and
inner roll may be instrunented to have *100°and +17° of freedom
(mnimmnm, respectively. The redundant inner roll ginbal shal
provi de angul ar isolation of the stable elenent during vehicle
maneuvers around pitch angles of 90°. By this arrangenent, the
gi nbal system shall provide all-attitude operation.

3.5.1.3.2 Gnbal Drive - The inertial platform shall use torquer
nmotors of high torque capacity, such that the Platformw |l not

i npose any limtation on aircraft maneuverability as specified
in table IV.

3.5.1.3.3 G nbal Readouts - The pitch and outer roll ginbals
shal | have synchro transmitters nounted on their respective
axes. The azimuth ginbal shall have a two-speed resol ver
mounted on its axis.

3.5.1.3.4 Azinuth Resolver - There shall be an additional
resol ver nmounted on the azinuth ginbal for the purpose of
resolving the |evel gyro pickoff output signals into pitch and
rol | axis coordinates.

3.5.1.3.5 Vibration and Shock Isolation - The ginbal system
shall be designed to mnimze the vibration effects which can

degrade gyroscope and accel erometer performance. The basic
requirements for the isolation systemare that it have a | ow

natural frequency, |ow resonant rise, and good decoupling at
hi gh frequenci es.

3.5.1.4 Grol/Torquing Performance Characteristics - The | MJ gyro
torquing performance characteristics shall, as a mninumrequire-
ment, conformto the paraneters as set forth in table XV

*

3.5.1.5 Accel eroneter\Quantizer Qutput Performance Characteristics -*

The 1 MJ quantizer output performance characteristics shall, as a
m ni mum requi renent, conformto the paranmeters as set forth in
table Xwu.
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TABLE XV. GYRQ TORQUI NG CHARACTERI STI CS

Parameter

X & Y Gyro

Z Gyro

Torquer Scale Factor
Accuracy

Torquer (long and
short term) Scale
Factor Stability

Mass Unbalance,
Compensated

Bias Stability
(Day-to-day)

Random Drift {(Cor-
relation time 3 hrs)

20.1% (max)

$0.023% (1lo)

0.17°/hr/g (1o0)

0.0066° /hr (lo)

$0.1% (max)

$0.023% (1o0)

0.17°/hr/g (1o)

0.016°/hr (1lo)

ANnO o

TABLE XVI. ACCELEROVETER/ QUANTI ZER CHARACTERI STI CS

Scale Factor Tolerance

Accelerometer

Quantizer

Scale Factor Linearity

Linear Term

Quadratic Term

Bias Stability

Short Term (accelerometer
only, correlation time 2400

seconds)

Long Term
Threshold

Repeatability

100

+0.05% (max)
*0.06% (1lo)

150 x 10-6 g/g (1lo)
30 x 10-6 g/g2 (lo)

10 x 10~%g (10)

10705 (10)

5 x 10~%g (1o0)

15 x 10-%g (10)
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3.5.1.6 PlatformEl ectronics - The electronics required for the

functional operation of the platform shall be contained wthin
the | MJ conpartnent.

3.5.1.6.1 Basic Functions - The internal |IMJ electronics shall
include the following: stable element electronics, ginbal servo

el ectronics, tenperature control circuits, —acceleration conver-

sion circuits, gyro torquing circuits, oscillator countdown and

nmode sequencing circuits, built-in test circuits, and power

supply nodul e(s). The power supply shall provide the IMJ electronics
with regulated, short circuit and overvoltage-protected power.

3.5.1.6.2 ANCU Interfacing - In addition to the above functions
the platform electronics shall provide inertial velocity data
output in digital format and receive digital torquing correction
data inputs fromthe ANCU. (Refer to 3.4.4.1. ) Analog alignment *
circuitry for leveling the platformin event of ANCU failure

shal | al so be included

3.5.1.6.3 Calibration Menory. Also included in the IMJis an
addi tional section that will contain the calibration data storage
module.  This modul e shall provide for the stora?e of gyro and
accel erometer parameters unique to each IMJ. Refer totable VIII.

faIiFration data shall be filled at the internedi ate maintenance
evel .

3.5.1.6.4 Shipboard Internediate Level Maintenance - At-sea
calibration and unit |evel maintenance of the IMJ shall be per-
formed by special test equipnment as defined in XAS-1233, or
equi val ent .

3.5.1.6.5 VAST Conpatibility - The IMJ electronics external to

the platform ginbal set shall conformto the requirenents of
AR-8, AR-9, and AR-10.

3.5.1.6.7 Power Requirenment. - The |IMJ power requirenents shall not
exceed those shown in figures 17 and 18. The 115 volts rns,

400-Hz , 3-phase power will be supplied fromthe aircraft. The
PSU shall supply the +28 volts d-c requirements of the IMJ.  The
CAU shall supply 26 volts rns synchro excitation to the I MJ
(refer to 3.4.4.3.4).

%

3.5.1.8 Mechanical Design - Meechanical design shall, in genera
conformto the requirenents of M L-E-5400.

3.5.1.8.1 Weight - The I MJ weight shall be no greater than
37.5 pounds.
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Figure 17. Maximum I MJ D-C Power Requirenents
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2000 (1987)
1800 - Notes:
1) Assumes cooling air supplied
as specified in figures 20 and 21
1600 + 2) Ambient refers to the
ambient temperature of
~ 1400 the air surrounding the
H b IMU before and during
P warmup.
g 12004 L (1187
ot 1000 J O°F ambient
g <
/ -65°F ambient
4 8004 /
2
£ § ¢ (650)
600 4 5 — (600
(540) 1999 (540
400
/— 70°F ambient
200 <
— ¢
L C
3 4 6 8 10 12 14 16 ' 58 60 62
Time (minutes from turn on)
Fi gure 18. WMaxi mum | MJ 115- VAC, 400- Hz
3- Phase Power Requirenents
3.5.1.8.2 Size - The IMJ shall conformto the outline and nopunt -
ing drawing in figure 19.
3.5.1.8.3 Cooling - Figures 20 thru 22 specify the cooling
requi rements and the pressure drop of the | MJ

3.5.1.8.4 Cooling Air Valve - An air control valve may be
required in the aircraft to control cooling air to the IMJ
whenever the flow rate/tenperature operating points would other-
wi se fall above the nmaxinum flow rate curves In figures 20 and

21. Flow rates above the maxi mum flow rate curve shall cause no
damage, but may degrade accuracy and affect system response tine.
An electrical control signal for the valve will be provided by the
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Figure 19. IMU Outline
and Mounting
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Figure 20. CAINS IMJ Cooling Requirenents *
(Forward Flow Direction)

Para 3.5.1.8. 4
(cont)

IMJ as defined in 3.4.3.3. Wen provided with the specified sig-*

nals, the air valve shall require no nore than two mnutes of tine
to conplete the transition between extreme positions.

3. 5.1.8.5 Replacenment - The I MJ housing shall be nechanically
conpatible with the IMJ nount specified herein. The IMJ shall be
renovable fromits nmount and easily replaced with another unit

w t hout alignment or platform paraneter calibrations or adjustnents
or changes or adjustnments in associated external equipnent.
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Figure 21. CAINS |IMJ Cooling Requirenents
(Reverse Flow Direction)

3.5.1.9 Test Equipnment Conpatibility - The I MJ shall be designed
to be conpatible with test equi pment designed in accordance with
XAS- 1233, or equivalent. The IMJ shall utilize the inputs and

provide outputs which will nmaxim ze the speed and effectiveness
of the test equipnment in malfunction |ocation or calibration of
an IMJ. The interface signals are listed in table XVII. These

signals shall be in addition to the normal operational input/output
signals which nmay be used by the test equipnent.
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TABLE XVII. TEST CONNECTOR 1J1
Pin Pin
No. No.
1 | Mode Status A 26 |Pitch Servo Monitor
2 |Mode Status B (Resp. Line)
3 Mode Status C 27 I.R. Servo Monitor
4 |Mode Status D (Resp. Line)
5 [{Overtemp No-Go (Malf Ind) |28 |O.R. Servo Monitor
6 | Servo No-Go (Malf Ind) (Resp. Line)
7 |Spin Supply No-Go 9 |2 Quantizer DC Amp Monitor
(Malf Ind) 30 [X Gyro Torquer T.P.
8 | Quantizer No-Go (Malf Ind) (Resp. Line)
9 |~15 VDC Memory Monitor 31 |Y Gyro Torquer T.P.
(Resp. Line) (Resp. Line)
10 |+15 VDC Monitor 32 |Z Gyro Torquer T.P.
(Resp. Line) (Resp. Line)
11 |-15 VDC Monitor 33 |4.8 KHz Clock (Resp. Line)
(Resp. Line) 34 |26 VAC Hi 4.8 KHz/400 Hz
12 |+5 VDC Monitor 35 |26 VAC Lo 4.8 KHz/400 Hz
(Resp. Line) 36 |[Mode .Inhibit
13 | -5 VDC Monitor 37 |No-Go Control A
(Resp. Line) (stim. Line)
14 | +28 VDC Monitor 38 |No-Go Control B
(Resp. Line) (Stim. Line)
15 | +70 VDC (Floating) 39 {No-Go Inhibit (Stim. Line)
Monitor (Resp. Line) 40 |Ax (x Accel Out)
16 |Gyro Spin DC Monitor (Resp. Line)
(Resp. Line) 41 |Ay (y Accel Out)
17 {C&M Discrete Monitor (Resp. Line)
18 | 4.8 KHz Power Supply 42 |Az (z Accel Out)
No-Go (Resp. Line) (Resp. Line)
19 | Level Detector X 43 |Signal Ground
20 | Level Detector Y 44 |Power Ground
21 | Inner Roll Resolver S2 45 |Gimbal Slew Discrete
22 ! Inner Roll Resclver S4 46 |Az Slew Sense
23 [Accel Shield Return 47 |Slew Sense Return
24 | Cable Shield Return 48 |[Roll Slew Sense
25 | Az Servo Monitor 49 |Pitch Slew Sense
F R Y r 2\ EN-
\Resp. Lilie) gg— Spare Pins
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3.5.1.9.1 |MJ to Test Equipnment Signals - The I MJ shall provide
the following listed output signals on the test connector.

a. Mde Indication - The IMJ shall provide a four-line *
di screte output code which shall identify the
specific mode in which the IMJis currently operat-
ing. This output code shall include internal +
subnmodes in the operation sequence.

(1) Mde Status A - This signal shall indicate
the status or node of eration of the IMJ
in Conj uncti on Wldth Nbgg Status B ang
table Xviil. This output has a true state
of +3.8 *1.4 volts d-c and a false state of

+0. 25 £0.25 volts d-c when |ooking into an
open circuit.

* %

(2) Mde Status B - This signal is identical in

type and level with that of Mde Status A
and indicates status or node of the IMJin
conjunction with Mode Status A and table XVIII. *

(3) Mde Status C - This is a spare status line.

The output characteristics are the sane as
Mbde Status A and B.

(4) Mode Status D - Sane as Mbde Status C
_.. TABLE XVIII. MODE I NDI CATI ON

Mode Mode
Status A Status B
Cage 0 0
Coarse Level 0 1
Gyro Control 1 1

b. Ml function Indication Qutput - The |MJ shall pro-
vide four discrete output malfunction indications.

These discretes shall isolate the malfunction to
functional areas which will assist in repair
action.

(1) Over-Tenperature No-Go - The true state of this
signal indicates an overtenperature condition
in the IMJ The true or No-Go state shall be
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Para 3.5.1.9.1b(1)
(cont) indicated by +3.8 %1.4 volts d-c and the nor-

mal operating tenperature state shall be indi-
cated by +0.25 +0.25 volts d-c when | oo0king %

into an open circuit.

*

(2) Servo No-Go - The true state of this signal .
i'ndicates a malfunction in the servo anplifier

circuitry in the IMJ The true or No-Go state
shall be indicated by +0.25 £0.25 volts d-c,
while the Go condition shall be indicated by *
+3.8 1.4 volts d-c when |ooking into an

open circuit.

(3) Spin Supply No-Go - The true state of this
signal indicates a malfunction of the gyro

spin circuitry. |ts operating conditions
are the sane as the Servo No- condi ti ons

and characteristics.

(4 Quantizer No-Go - The true state of this
stgnal rndicates a mal function of the .
quantizer circuitry. Its operating condi-
tions are the sane as the Servo No-Go condi -

tions and characteristics.

C. Standard Response Qutputs
up to 25 output lines which will present the d-c

voltage or logic level responses to the recom
mended stimulus pattern. The normal output of
each response line for any stinulus conbination
shall be either +5 VDC, 0 VDC, -5 VDC, or anal og
d-c out puts between -15 and +15 volts.

The tolerances on | MJ responses to ideal stinuli
shal|l not require neasurenent to an accuracy nore
preci se than 0.25 percent. The | MJ may be desi gned
so that sone of the standard response output |ines
nmoni tor power supply voltages properly divided to
present +5 VDC or -5 VDC on the output I|ine.

(1) -15 VDC (Menmory) Monitor - This signal shal
be an anal og test point output indicating
the -15 volts d-c is being input to the IMJ
menory nodul e. The -15 volts shall be divided
down to a -5 volt d-c output within the I MJ
The range on this output signal for a Go or
true condition shall be -5.35 to -4.85 volts

d-c when |l ooking into an open circuit.
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Para 3.5.1.9. 1c
(cont)

(2) 15 VDC Monitor - This shall bean anal og test
point signal nonitoring the +5 volts d-c
switching regulator output. The range on
this output signal for a Go or true condition
shall be +4.75 to +5.25 volts d-c when | ooking
into an open circuit.

(3) -5 VDC Mnitor - This shall be an anal og test
point signal nonitoring the -5 volt d-c
swi tching regul ator output. The range on
this output signal for a Go or true condition
shall be -4.75 to -5.25 volts d-c when | ooking
into an open circuit.

(4) +15 VDC Monitor - This shall be an anal og test
poi nt signal output nonitoring the +15 volt
d-c regulator output. The +15 volts shall be
divided down to a +5 volt d-c output within
the IMJ  The range on this output signal
for a Go or true condition shall be +4.85 to
+5.35 volts d-c when |ooking into an open
circuit.

(5) =15 VDC Mbnitor - This shall be an anal og
test point signal output nDnitorin? t he
-15 volt d-c regulator output. ThI's signa
shal | be divided down and tol erance the
sanme as the -15 volt d-c (nenory) nonitor.

(6) 4.8 KHz O ock (square Wave) - This signa
shall be the output of the 4.8 KHz clock in
the 1 M. It shall be a square wave out put
at a frequency of 4.8 KHz +0.02 percent,
with output levels of +3.8 £1.4 volts d-c
and +0. 25V £0. 25 volts d-c.

(7) ©yro Spin D-C Mnitor -  This signal shal
nmonitor the output of the gyro spin d-c
circuitry which will have two distinct

operating states. The range, during the
high state, for a Go or true condition shal
be 4.1 VDC £10% when | ooking into an open
circuit. The range, during the |ow voltage
state for a Go or true condition shall be
+2.15 to +2.65 volts d-c when |ooking into
an open circuit.
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(8)

(10)

(11)
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70 VDC (Floating) Mnitor - This signa

noni tor the out put

of the +70 volt d-c

(floating) output of the
circuitry which has two distinct operating
during the high voltage
state, for a Go or true condition shall be
+4.7 to +5.7 volts d-c when |ooking into

states .  The range,

an open circuit. The range,

voltage state, for

C&M Di screte Nbnitor

gyro spin d-c

a Go or true condition
shall be +3.3 to +4.1 volts d-c when | ooking
into an open circuit.

a discrete indicating the state (high or
of the gyro spin voltage,

float tenperature.

indicated by -3.4 to -5.0 volts d-c.
level is indicated by +3.4 to +5.0 volt

out put

shal |

during the | ow

- This signal shall be

| ow)

based on the gyro
The high level shall be

+28 VDC Mbnitor - This signal shall be an
anal og signal output which nonitors the

+28 volt d-c input fromthe test equipnment.

The range on this output signal for a Go o
| be +4.4 to +5.4 volts

true condition shal
d-c .

X Accel eroneter CQut

anal og d-c test point

out put of

- This signal shall be
the X accel erom

eter. The voltage out will normally be at
zero when the I MJ stable elenent is |evel.
+1g field, the output

be +1.03 volts d-c %1

When oriented in a
of the signal shall
percent. Ina -1g

field,

the output shall

be -1.03 volts d-c %1 percent.

Y Accel eroneter Qut

- This signal shall be

The | ow
d-c

r

an

identical to the X acceleroneter test point
out put, but along the Y axis.

Z Accel eroneter Qut

- This signal shall be

identical to the X accel eronmeter test point
output, but along the Z axis, except that
normal position is in a +1g field with the

| MJ stabl e el enent

96

| evel .

its

*

* >

*

*

* ok s s



Downloaded from http://www.everyspec.com

Para 3.5.1.9.1c

(cont)

(14)

(17)

M L- N- 81604C( AS)

X Gyro Torquer Test Point - This test point
signal shall nmonitor the output of the X gyro
torquer pulse train, which has a nom na
frequency of 150 cycles Per second (zero rate).
For a full torque rate of +60°/hr, the signal
shall be a d-c level of +150 #25 mllivolts

when | ooking into an open circuit. A ful

torque of -60°/hr results in a d-c voltage

"level of -150 25 mllivolts when | ooking

into an open circuit. The pulse width charac-
teristics and scale factor per pulse is
described nmore fully in 3.4.4. le.

Y Gyro Torquer Test Point - This test point
signal shall monitor the output of the Y gyro
torquer pulse train which has a nom nal
frequency of 150 cycles per second (zero rate).
The voltage levels are the same as for the

X gyro torquer test point.

z Gyro Torquer Test Point - This test point
signal shall monitor the output of the Z gyro
torquer pulse train, which has a nom na
frequency of 150 cycles per second (zero rate).
The voltage levels are the sane as for the

X gyro torquer test point.

Azimuth Servo Mnitor - This signal shall be
an analog d-c test point which nonitors the
output of the azimuth servo anplifier. It
varies froma nom nal zero volts to plus or
mnus 5 volts at maxi mum out put .

Pitch Servo Mnitor - This signal shall be an
anal og d-c test point which nonitors the output
of the pitch servo anplifier with the same
characteristics as the Azimuth Servo Monitor.

Inner Roll Servo Mnitor - This signal shal
be an anal og test point which nonitors the
output of the inner roll servo anplifier

with the sane characteristics as the Azinuth
Servo Monitor.
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Para 3.5.1.9.1c
(cont)

(200 Quter Roll Servo Monitor - This signal shal

be an anal og test point which nonitors the
output of the outer roll servo amplifier
with the same characteristics as the Azinuth
Servo Monitor.

(21) 4.8 -KHz Power Supply No-Go - The true state

d.

of this signal shall indicate a nalfunction

in the 4.8-KHz power supply circuitry in the
IMJ.  The true or no-go state is indicated by
a +0.25 +0 25 volts d-c, while the go condi-
tion is +3.8 +1.4 volts d-c when looking into
an open circuit.

Speci al _Anal og Test Points

(1) lnner Roll Resolver Qutput - In order to
nonitor the inner roll resolver for fault
isolation , the IMJ shall provide the inner rol
resolver (S2 and S4) output signals to the
test equipment. The S4 line is grounded in
the IMJ  These two output lines provide a
sine wave at a frequency of 4.8 KHz with the
voltage variable from zero to a maxi num of
approximately 3.0 volts rns at =17 degrees
(gi mbal stops).

(2) Resolver Reference Response Qutput - The I MJ
shall provide the test equi pment with resol ver
and synchro excitation reference voltage.
These two excitation lines provide a single-
phase sine wave output with a voltage of
26 volts rns, at a frequency of 4.8 KHz in
the cage and coarse |evel nopbdes, and 400 Hz
in gyro control node

NOTE

The inner roll resolver does not

change to 400 Hz in any node, but
is always excited by the 4.8 KHz

frequency.
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Z Quantizer D-C Anplifier Mnitor - This sig-
nal shall be the analog d-c output of the

Z axis quantizer d-c anplifier. This output
shal | have a sawtooth waveform The voltage
will vary as the integral of Z acceleration.
Positive acceleration will cause the voltage
to change in a positive direction. Wen the
vol tage nmagnitude increases to approximtely
4 volts d-c, the quantizer will output a
delta V,pul se and the d-c anplifier output
will reset to a lower voltage |evel and then
continue to integrate. Refer to 3.4.4.1d for
quanti zer scale factor information.

Level Detector X Mnitor - This signal shall

be the analog d-c output of the X axis |evel
detector circuit. This signal shall be
identical in characteristics to the Z quantizer
d-c anplifier nonitor, except that the reset
level 1s 8 volts d-c rather than 4 volts d-c
when in the navigate node, and 1 volt rather
than 4 volts when in the align node

Level Detector Y Mnitor - This signal shall
be the analog d-c output of the Y axis |evel
detector circuit. This signal shall be
identical in characteristics to the Level
Det ector X Monitor.

|MJ Gound - The I MJ shall provide the follow ng
ground line outputs to the test connector:

(1)
(2)
(3)
(4)
(5)

Si gnal G ound

Power G ound

Accel eroneter Shield Return
Cable Shield Return

Sl ew Sense Return
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3.5.1.9.2 Test Equipnent to I MJ Signals

a. Mde Control - The IMJ node shall be controlled
by the test equipment through the nornmal conputer
control interface and the node inhibit input.

(1) Mode Inhibit - This signal is a discrete
i nput whi ch, when true, shall cause the node
of the I MJ operation, as controlled by
internal sequencing circuitry to advance no
further until the node inhibit input becones
false. The true state shall be a ground and
the false state shall be an open circuit.

bh. Standard Stinulus Inputs - The | MJ shall accept up
to 15 voltage stinulus lines, each of which wll
be externally excited with +20 volts d-c, -20 volts *
d-c, or ground, in any conbination. Each |ine *
may be internally divided, switched, or buffered
to an appropriate |level for conponent test in the
| MU Each 1 nput line shall have a mnimum i nput
i npedance of 200 ohns. The regulation on eac
i nput stinulation shall be £100 mllivolts.

*

(1) No-Go Control A - This signal is an input
l'ine which shall be used in conjunction wth
No-Go Control B to stinmulate internal circuits
for verification of output BITE nonitors.
The voltage applied shall be +20 volts d-c,
-20 volts d-c, or ground.

(2) No-Go Control B - This signal is a separate
line used in conjunction with No-Go Control A
for the same basic function and with the
same characteristics.

(3) No-Go Inhibit - This signal is an input line
which shall be used for inhibiting certain
No-Go indicators to aid in fault 1solation
within the IMJ A ground level on this line
shall inhibit the IMJ fail indicators. An
open line is the noninhibiting condition.

c. IMJ Slew Discrete - The I MJ shall accept a slew
di screte signal which, when switched to a ground
level. (+0.25 %0.25 volts d-c), places all three
axes in the IMJin the IMJ slew node. An open *
or +5 volt d-c signal shall place the IMJin its *
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(cont) normal nodes as detemined by the computer control

This sl ew node, when true, shall supersede the
normal conputer control nodes and shall cause the
IMJ to accept the I MJ sl ew sense inputs.

d. |IMJ Slew Sense Inputs - The IMJ shall accept,
when in the slew nobde, slew sense inputs for each
axis in the formof a Pulse train excited b%
+5 volts d-c. This pulse train will have the
characteristics of 150 Hz between |evel s of
+5 volts. d-c and ground. For zero rate, equa
plus and ground pul ses will be applied. For
full rate in the plus direction (decreasing roll
pitch, or azimuth output), a continuous +5 volt
d-c signal is applied. For full rate in the mnus
direction, a continuous ground signal is applied.
The test equipnent shall supply rate limting of
this signal to prevent rates in excess of 1000
degrees per minute. The IMJwith full slew applied

shall have a rate of at |east *90 degrees per
m nut e.

3.5.2 |MJ Mount

3.5.2.1 Function - Wen installed in an aircraft, the I M nmount
shall allow for angular adjustment of the CAINS | MJ about al
three axes. After initial adjustnment, the shall be capable

of being inserted or renoved fromthe mount within 60 seconds
excl usive of disconnecting cooling air supply.

3.5.2.2 Mechani cal Desi gn

3.5.2.2.1 Wight - The IMJ nount shall weigh no nore than 1.7
pounds. It may be constructed with alum num but all contact
points shall be corrosion resistant hardened steel (Type 17-4PH
H1050 COND or better).

3.5.2.2.2 Confiquration - The IMJ mount shall be cast al um num

in accordance with figure 23. A 0.50-inch dianmeter stud on the

IMJ shall nmate with a spherical bearing in the mount to facil'tﬁfe
a blind mating, accurate indexing |location. The index pads shal

be positioned by a close tolerance sleeve pressed into and nachined
integral to the aluminumframe. The index pad shall be threaded
internally and shall have wench flats to torque the pad agai nst
the nount sleeve. Quiding surfaces shall be provided to facilitate
i ndexi ng when mounting the IMJin a “blind mate application.”
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(cont)

The mount shall be attached to the airframe by three 1/4-inch
bolts which shall have tensile properties of A286 stainless stee
or better.

3.5.2.2.3 Accuracy - The IMJ nount shall have adequate provisions
for nmechanically aligning the IMJ in the aircraft about the three s
maj or axes. Means shall %e provi ded for an adjustnent range of

at least #1° in each of the three axes and an adjustnment accuracy -
of 30 arcseconds. The 30-arcsecond accuracy shall include the s
IMJ inserted in the nount.

3.5.2.2.4 Adjustnents - The coarse alignnent of the nmount is
afforded through the use of slotted airframe attachnment hol es.

The fine adjustment of the pitch, roll, or azinmuth axis is
acconpl i shed by shinm ng between the index pad and the steel
sl eeve. Increnents of 0.002 to 0.524 shall be available in

acconpanyi ng shimkits.

3.5.2.2.5 Reinsertion Requirenents - Provisions shall be made
for the renpval and re-insertion of the IMJ to an accuracy of
20 arcseconds. *

3.5.3 Power Supply Unit (PSU)

3.5.3.1 Function - The function of the PSU shall be to convert
primary aircraft power to the required equipment d-c voltages *
(refer to table X X). Provisions shall be nade to incorporate a. *
battery in the PSU. ~ The battery shall provide power transient
protection for the equipment and shall maintain equi pment opera-

tion for 10 seconds after a power dropout in flight and for 5 sec-
onds when the aircraft is on the ground or on a carrier deck.

3.5.3.2 lnput Power - I|nput power shall conformto ML-STD 704

Maxi mum st eady-state input required, exclusive of the CAU, shall be
545 watts with transient peak power requirenments of 740 watts for

a duration of 30 seconds or |ess. In addition to steady-state

| oading by the PSU, the following switched |oads shall not exceed

t he power as specified:

a. Battery Charger - Three-phase, 20-watt bal anced
resistive load. See table XX for the recharge
interval required under different conditions:
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(cont)

b. Battery Heater - Single phase, 140-watts, resistive
| oad whose duration 1's dependent upon the tenperature
of battery.

3.5.3.3 Qut put Power - The PSU shall furnish d-c output power for
use by the CAINS equi prent as shown in table X X | ndi vi dual
circuit breakers shall be provided for overload protection of
each of +32 volt d-c line. Dynamic regulation of the +28 volt d-c
supply shall be 5 percent for an incremental step |oad variation
of two anperes. Regulation of the +32 volts d-c shall be %6 volts
wi th input power to the PSU defined by ML-STD 704 steady state
condi tions. Wth input power defined by ML-STD 704 transient
conditions, +32 volt d-c overvoltage shall vary as the input
power varies, Wwhile the undervoltage shall be governed by the
PSU battery voltage. This undervoltage is subject to battery
charge conditions but shall be limted to a mnimumof 16.5 volts
d c at which point the PSUw Il turn off, indicating a no-go.
Ele on the regul ated outputs shall not exceed 300 millivolts
pea

to-peak. Ripple on the +32 volts d-c shall not exceed
5 volts peak to-peak. Over and under voltage detection on the %28
volt d-c supplies shall be provided. The naxi mum overvoltage
detection level shall be 39 volts d-c and the m ni mum under-
vol tage detection level shall be +21 volts d-c. Activation of
t he overvoltage crowbar circuitry shall reduce the output voltage
to less than +2.5 volts d-c.

3.5.3.4 Battery Back-up Power - A fully charged battery in the
PSU shall maintain the specified steady state average power |evels
for a period of up to 10 seconds in flight, and up to five seconds
on the ground, in the event of an aircraft power interruption.

The battery shall be capable of sustaining this power no |ater
than 9 mnutes after equipnent turn-on at 0°F, no later than

17 minutes after equipment turn-on at -65°F, and no later than

1 mnute after equi pment turn-on above +104°F. (NOTE:  The bat -
tery is continuously in the loop if power transient occurs outside
the above conditions. However, duration of power transient pro-
tection during that period is unknown. )

To prevent accidental total discharge of the battery during any
one interrupt, a built-in timer shall prevent battery discharge

for time intervals greater than 5 *2 seconds while on deck. The
MODE switch nust be recycled in order to reset the tiner and allow
addi ti onal power interruptions. If the power supply should shut
down prior to the timer shutdown point during a power interruption
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TABLE XI X. PSU OUTPUT POWER
Power Fur ni shed
Power Vol t ages . : N
Condi ti on D C CoollnglProwlded at 60 F.
0.77 Iblrein 0.65 Ib/rein
St eady Both +28 and 5.7 anps max 5.7 anps max
State -28 Total
Aver age
+28 +5% 1.0 amp min 1.0 amp min
_ 5.0 anps max 5.0 anps max
I\S/?é;gum -28 5% 1.0 anp min 1.0 anp min
St at ey 4.0 anps max 4.0 anps max
Aver age Both +28 and
28 Tot al 6.5 anps max 6.0 anps max
Transi ent +28 +5% 1.0 amp mn 1.0 amp min
Condi tion 7.5 anps nax 7.5 anps max
upCtorBO -28 25% 1.0 amp min 1.0 amp min
Sec 0 4.5 anps max 4.5 anps nax
*up to 1.2
msec
ti Both +28 10. 0 anps nmax 9.0 anps nmax
(reaction -28 Tot al 14.0 anps max* | 14.0 anps max*
time to set
circuit
br eaker)
+32 200 watts max 160 watts max
(unregul ated) A
Maxi mum +32 50 watts max 40 watts max
gt eady (unregul ated) B
A\t/gﬁgge +32 75 watts nmax 60 watts max
(unregul ated) C
+32 A, B, and C 310 watts max 185 watts max
Tot al
St eady
State 132 A B oand C| 350 watts max | 185 watts max
Aver age
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(cont)

the PSU mal function flag will be set. This will indicate that the
battery has been totally dischar%pd or the maxi mum al | owabl e bat -
tery cell tenperature reached. he battery shall be protected
from danage due to overtenperature by internal circuitry which

i nhi bits charging over 140°F and di schargi ng above 155°F

3.5.3.4.1 Interrupt Support .Capability - The PSU battery shal
be capabl e of sustaining equi pnent power requirenments during
power interrupts as indicated in table XX

TABLE XX. | NTERRUPT SUPPORT CAPABI LI TY

10. 0 sec

Interrupt Duration 0.1 sec | 1.0 sec | 5.0 sec (Note 2)

Recharge interval to
nﬁletely recover from
each interrupt.
(Note 1)

72 sec 12 min 1 hour 2 hours

Nunber of interrupts
(when conpletely

charged) without re- 100 10 2 1
quiring a recharge
interval . (Note 1)

Note 1: The battery should be charged at tenperatures |ess

than +140°F and di scharged at tenperatures |ess than
+155°F.

Note 2: In flight only.

3.5.3.5 Mechani cal Design

a. \Weight - The PSU weight shall be no greater than
than 17.8 pounds.

b. Size - The PSU shall conformto the outline and
mounting drawi ng shown in’ figure 24.

c. Cooling - Figures 25 and 26 specify the m ni rum PSU

cooling air requirements and the cooling air pressure
drop.
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Required Air Flow Rate (Lbs/Min)

3.5

3.0

)
wn

2.0

.—A
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Power Dissipation = 175.0 Watts

/
/
/ /
—] :g-:grd and reverse flow
___’—-/ characteristics are identical
for this unit.
| (Cold Plate Temperature = 75° C)
1 |
20 40 60 80 100 120

Inlet Air Temperature (°F)
(Minimum Requirements)

Figure 25. CAINS PSU Cooling Air M ninmum
Requi renents (Cold Plate Tenperature= 75°C)
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Figure 26. CAINS Power Supply Unit Cooling
Air Pressure Drop
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(cont)
d. Lnstallation - The PSU shall be designed to neet the
vi bration requirenents stated in 3.3.10.1 when in
stalled as a"hard-nounted” unit. The unit shall be

nmounted horizontally and shall be retained in the

rear by two 0.25-inch diameter guide pins which wll
recess in holes provided in the PSU chassis as shown
in figure 24. Tabs wll be provided on the front of
the PSU which will accept no. 10 or 0.25-inch hol d-
down screws and washers.

The battery shall be seal ed nickel-cadmumcells wth
no requirenent for external venting.

3.5.4_Air Navigation Conputer Unit (ANCU)

3.5.4.1 Function - The ANCU shall provide the data processing
capabilities of a general purpose digital conputer. It shall
accept inputs of pitch, roll,heading, velocity increnents,
tenperature nonitors, node status, and calibration data from the
IMJ, nmanually initiated information fromthe CIU, data from
external avionics via the CAU, and data directly from externa
avionics. The ANCU shall have the necessary control |ogic,
menory, arithnetic and input/output capability to perform node
control, inertial alignnent and the required navigation and
steering conputations. The ANCU shall furnish display informa-
tion to the CIU, gyro torquing to the IMJ, and the required
outputs to external avionics via the CAU

3.5.4.2 Menory - The nmenory capacity shall be a maxi mum of

12,288, 28-bit words internally expandable from 4096 words in
4096-word blocks. Menory cycle time shall not exceed four

m croseconds. The nenory shall be nonvolatile, electrically
alterable, and shall have the capability of inhibiting the

wite function in those words where the critical software program
is stored except when interfacing with the program fill equipment.
Direct access to the nenory nodules shall be available to exter-
nal devices at the end of each instruction. Wrd length shall

be 28 bits, including a sign bit.
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3.5.4.3 Arithnmetic Unit - The ANCU shall have the follow ng
maxi mum conput ati onal speeds with a 28-bit operand:

Add tinme: 8 microseconds for primary instruction,
4 mcroseconds for secondary instruction

Multiply time: 58 mcroseconds
Divide tine: 110 m croseconds

The ANCU shall have a mininmumclock rate of 2 MHz. Each instruc-

tion word shall contain two instructions which shall be executed
as a sequential pair.

3.5.4.4 |Input/Qutput - The 1/0 section of the ANCU shall pro-

vide the buffering and control of data and addresses required

for conguter connunlcatlon defined in 3.4. 4. | . 4.4.4
(Y . CAU, 3.4.3.2 (External), and 3.4.4.5 (PSU
interface) . As a mnimm the 1/0 unit shal | contain the foll ow
ing functional conponents:

a. A 28-bit (mnimm output buffer register
whi ch communi cates serially or in parallel
with the required units.

b. A 10-bit (mninun external device address
regi ster which receives the device address
from the conputer.

c. A 15-bit (mninmm parallel address input
channel to the nenory address register for
menory access either of interrupt instruc-
tions or of interleave data

d. A 28-bit (mninum parallel data input
channel to the menory buffer register for
menory interleave input data.

e. A 28-bit (mninmun) parallel data output
channel from the nenory buffer register
for nenory interleave output data

f. A real time counter which is capable of
being set or read from the output buffer
register.
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3.5.4.5 Conputer Program - The performance characteristics and
requirements as stated in 3.4 will be achieved and controll ed
with a conputer program uniquely designed to accommpdate specific
hardware, aircraft, and mission conbinations. The programw ||
be designed to conplenent the rapid alignment techniques enPoned
by the IMJ  The program wi |l control the alignnent and self-test
of the equipnment, as well as the navigation and display functions.
The program may be nechani zed to utilize uniquely avail able
sensors such as doppler radar, air data conputert and magnetic
conpass. Speci al noi se handling techniques such as Kalman fil-
tering may be used to effect mininumreaction times. The menory
requi rements shall be mninzed and shall not exceed 8192 words
of 28 bits in length, with two instructions per word. Al oper-
ational conputer prograns devel oped for CAINS applications shal
be docunented in accordance with AR-15.

3.5.4.6 Self-Test - The ANCU shall be capable of being program
med with a diagnostic test which is capable of detecting mal func-
tions and isolating to the ANCU with 90 percent confidence.

3.5.4.7 Power Requirenent - The ANCU shall operate with the
follow ng voltages but shall not exceed the l|isted power |evels:

+28 VDC 5% 14 watts

-28 VDC +5% 30 watts
+32 VDC (unregul ated) A: 200 watts

+32 VDC (unregul ated) B: 50 watts

The allowable variation in the +32 volts d-c is defined in
3.5.3.3. The above power levels include the power necessary
generate 4 anperes maxi mum steady state, or 6-anpere, 100-nmsec
peak transient of +5.1 volts d-c *2 percent which is required by
the CIU.  The ANCU shall receive 26 volts rnms analog-to-digita
converter reference fromthe CAU which shall be in phase wth the
| MJ synchro excitation. Refer to 3.4.4.1g. In addition, the

ANCU shall require no greater than two watts of 115 volt rns/400-

Hz, single-phase power. The ANCU shall provide an orderly shut-
down of power to protect the menory contents when a power status
discrete is received fromthe PSU
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3.5.4.8 Mechani cal Design

a. Weight - The ANCU weight shall be no greater
than 36.8 pounds with a 12K nenory or 32.8
pounds with an 8K nenory.

b. Size - The ANCU shall conformto the outline
and nounting drawi ng shown in figure 27.

c. Cooling - Figures 28 and 29 indicate the
m ni mum cooling required and the pressure
drop of the ANCU

d. Installation - Shock nounts are required for
environment in excess of +2g vibration and/or
+5g shock. The shock nounts shall neet the
requi rements of ML-GC 172 (refer to 3.5.6).

3.5.5 Control Indicator Unit (ClU

3.5.5.1 Function - The ClU shall provide the nmeans to control
and/ or observe the operating node of the equipnment; to select
desired navigation functions for display; and to enter or nodify
data. The CIU shall neet the requirements of ML-C-6781. See
figure 30 for a suggested front panel [|ayout.

3.5.5.2 Mbde Selection - The ClU front panel shall contain a
MODE switch which will allow the operator to select the equip-
ment node of operation. (Refer to 3.4.1.1). Except for the OFF
position, each position shall be assigned to a bit in the Com
mand Word. (Refer to 3.4.4.4 and table XIV.)

3.5.5.3 Displays - In order to observe the various required
variables (table XXI), the CIU front panel shall contain two
separated displays (see figure 30); a left display and a right
di splay. The left display shall be capable of displaying five
digits and an Nor an S. The right display shall be capable of
displaying six digits and an E or a W The data to aPpear on the
readouts shall be contained in the display words (table Xi1).
Sign and punctuation of the data shall be under control of the
status word (table XI). The frequency of transm ssion of the
di splay words is dependent upon the conputer program (refer to
3.5.4.5). However, the selected words shall be updated no |ess
t han once every two seconds.

3.5.5.4 Entry/Di splay Selection - The DATA switch shall all ow

sel ection of the variable to be entered or displayed in the left
and right displays. The required sel ectable variables, wth
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Figure 28. CAINS ANCU Cooling M ni mum Requirenents
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TABLE XXI. C U VAR ABLES
Data Left Display Right Display
:Tff%?;ﬁ Range of Unit Range of Unit
Fos Variable S Variable nies
WAY POINT SB0°00.0 to |Deg and WBBO°00.0 to | Deg and
590°00.0 Min W180°00.0 Min
NB0°00.0 to EBB0°00.0 to
N90°00.0 E180°00.0
POsS SBO°00.0 to [Deg and WBB0°00.0 to | Deg and
FIX $90°00.0 Min W180°00.0 Min
FLYOVER
OR NB0O°00.0 to EBB0°00.0 to
OFFSET N90°00.0 W180°00.0
POS BBO 00.0° to|Degrees BBBB B0.0 to | Nautical
FIX BB3 59.9° BB99 99.9 Miles
BRG/RNG BBB B0.0° to|Degrees BBB BO.0O to Nautical
BB3 59.9° B9999.9 Miles
STG/TMGO Undefined Undefined | BBBB B0.0 to | Minutes
BB99 99.9
ANCU SB0°00.0 to |Deg and WBB0O°00.0 to | Deg and
Control [S90°00.0 Min W180°00.0 Min
PRES NBO°00.0 to EBBO°00.0 tc
POS N90°00.0 E180°00.0
*CAU SBB B7 0° tol|Degrees BBBB BB B None
Control [NBB B9 0° BBBB BB B
TCK/GS BBB B0.0° to|Degrees BBBB BO.0 to | Knots
BB3 59.9° BBl17 75.0

Note 1:
Note 2:

*This display is a function of the particular CAU beinyg used
and is used only in the attitude reference mode.

Blanked characters are indicated with a "B".
The range of variables is a function of the computer
program used and is described here for the E-2C

program as specified in AR-65,
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TABLE XXI. ClU VAR ABLES (cont)
Data Left Display Right Display
Switch
Position Range of . Range of
| Variable Units Variable Units
Fi — —_—
HDG/ALT BBB B0.0° to|Degrees SBBB BB 0O to| Feet
BB3 59.9° SBB1 00 O
NBBB BB 0 to
NB40 94 O
WIND BBB B0.0° to|Degrees BBBB B0.0 to | Knots
BB3 59.9° BBB2 99.9
ANCU BBB BB 0 to [None WBBB B0.0O° to| Degrees
Control|BBR Bl O WBB1 79.9°
NWPR/ EBBB B0.0°
MV EBBl1 79.9°
*CAU BBBBBB None E/W BB000.0°® | Degrees
Control to
E/W BB180.0°
AUX "Pj’g}f&T 4 |N/S BBBBO to| Feet BB0°00.0 to | Deg and
VERT N/S BB128 359°59.9 Min
LEVER
ARM/TRUH
HDG
WAY -
POINT
0 The AUX position on the DATA switch may be
1 used to display or enter up to ten sets of
AUX 2 auxiliary data selected by the WAYPOINT
3 pushbutton. Self-test results, align
5 status, navigation errors, or other desired
6 ancillary parameters may be displayed if
7 included in the computer program. This data
8 switch position provides for expansion of
9 operational capability by changing software
only, witnout requiring CIU panel changes.

*This display is a functica of the particular CAU being used
and is used only in the attitude reference mode.

Note 1:
Note 2:

"o

Blanked characters are indicated with a "B".
The range of variables is a function of the computer

program used and is described here for the E-2C
program as specified in AR-65.
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their ranges and units, shall correspond to table XXl . The
functions on the left hand side of the DATA switch (steering/

tinme-to-go, bearing/range, offset, flyover, and waypoint
as the AUX position shall be used in conjunction wth the

PO NT pushbutton
pushbutt on shal
XV) .

) as_ well
WAY-

Each position on the DATA switch and WAYPO NT

be assigned to a bit in the Conmand Word (table

a. WAYPO NT - The WAYPO NT position of the DATA
switch shall allow the entry and display of
the coordinates of up to ten waypoints. The
coordi nates of way points 0 thru 9 may be
di spl ayed or entered depending upon the way-

poi nt
switch.

sel ected on the WAYPO NT pushbutton
The waypoi nt coordi nates nay be

entered either manually or automatically via
the Data Link (refer to 3.4.3.2). These
waypoi nts may be used as destinations for
steering or as checkpoints for performng a
position fix.

h. FLY OVER - The FLYOVER position shall provide

manual

position fix capability when visually

flying over a known waypoint and also to
provide a record capability when flying over
an unknown target.

c. OFFSET - The function of the OFFSET switch
position is very simlar to that of the FLY-
OVER swi tch position, except that coordinates
of the target to be recorded or the reference
coordinates for performng a position fix

shal |

be established by using an external

reference (e.g., radar cursors) rather than
a visual sighting. The characteristics of
the offset data inputs will be a function of
the particular CAU being used and will be
provided to the ANCU via the ANCU CAU seria
interface channel.

d.  BRGRNG - The left display shall displ ag
magneti c bearing to the waypoint which has
been selected on the WAYPO NT switch. This
i s independent of the waypoint to which the
aircraft is steering. The right display
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Para 3.5.5.4d
(cont)

shall be used to display the range in
nautical mles fromthe aircraft present

position to the waypoint selected on the
VAYPO NT swi t ch.

e. STE@TMXO - The left display shall be used to
select and display the waypoint to which the
aircraft can be steered under control from

t he CAINS s%stenlif automatic steering is
required. The right display shall display

the tine-to-go fromthe aircraft present

osition to the waypoint selected on the
YPO NT switch.

f. PRES PCS - The PRES PCS position shall allow
the entry and display of the aircr?ft gre:
sent position coordinates. Present position

latitude shall be entered and displa¥ed in
the left display. Present position 1ongitude

shall be entered and displayed in_the right
di spl ay. If the ANCU is inoperative, the CAU

CONTRCL COVMAND shal |l be supplied from the
ANCU to the CAU, thus causing the CAU to con-

trol the entry and display of latitude in the
left display.

TCK/GS - Aircraft ground track relative to
magnectic north shall be displayed in the left

di splay, and aircraft ground speed shall be
di spl ayed in the right display.

h. HDG ALT - Magnetic heading of the aircraft
shal|l be displayed in the left display, and
barometric altitude shall be displayed in the
ri ght display.

WND - The WND position shall allow the dis-

pl ay and entrz of wind direction relative to
magnetic north in the left display and w nd
magni tude in the right display.

j. NPR W - The function of this DATA swtch
position shall be to allow display of NWR
Nunber of Waypoints Received) in the left
isplay and to allow the entry and display
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Para 3.5.5. 4
(cont)

of magnetic variation in the right display.
The ANCU requests waypoint information from
the Data Link (AN ASW27 or AN ASW 25)

during alignment and prior to conputer contro
of the I M. In order to allow the operator
to check whether any waypoint information, in

fact, has been received, a nunber

fromOto 10

shal | appear in the left display to indicate

t he nunber of waypoints received.

k. AUX - The function of this DATA switch posi-
tion shall be to take advantage of the flexi-
bility of the ANCU s general purpose conputer
to provide new entry and display functions as

desired w thout nodifying the C U.
switch position shall be expanded

The AUX
into 10

entry and display positions by use of the
VWAYPO NT pushbutton to provide the O thru 9
sel ect abl e subpositions. Waypoi nt sup-
position 4 is dedicated to display carrier
vertical lever armin the CIU left display
and aircraft true heading in the CIU right

di spl ay.
3.5.5.5 Keyboard - The keyboard shall consi st

of 10 pushbutton

whi ch are used for nunber entry, the CLEAR pushbutton, and the

ENTER pushbutton. The L\7 and R/ 9 pushbuttons

shal |l serve dua

functions. At the start of any data entry cycle, one or the

ot her of these pushbuttons nust be depressed.

This is a signal

to the CU that data are going to be entered in either the left

L) display or the right (R display. The dua
&V%, W play g (R play

function of the

4, E/6, and S/ 8 pushbuttons shall allow for selection of

sign or direction.

The ENTER pushbutton shall be used to signal the conputer that
shoul d accept the entered keyboard data which has been tenporar-

ily stored in the CU.

S

it

Depressing the CLEAR pushbutton shall be used to take the ClU out

of the data entry node if the data have not yet

been inserted

into the conputer. This shall reject data entry and return the
CU to its normal display node of operation w thout nodifying

conputer nmenory | ocati ons.
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3.5.5.6 PCS FI X Pushbutton - Depressing the POS FI X pushbutton
shall establish the instant at which position fix data are to be
tenporarily stored in the CIU.  This includes both aircraft pre-
sent position and external radar information. The DATA switch
must be in either the FLYOVER or OFFSET position in order to
initiate, accept, or reject a position fix. To reject the posi-
tion fix, the CLEAR pushbutton shall be used. Depressing the
ENTER pushbutton shall cause the conputer to accept the position
fix and correct the aircraft present position.

3.5.5.7 AU Mal function Flag - The ClU mal function flag shal
be set (white dot indicator visible) by the ANCU any tinme the
ANCU detects a mal function in the CIU This flag shall be

| at ched magnetically and, even with power renoved fromthe ClU
shall continue to displa% the appropriate malfunction status of
the C U In the event that the ANCU mal functions in a manner
such that it is incapable of determ ning whether the ClU is
operational or not, the ANCU built-in-test hardware shall output
a reset signal to the ClUflag, thus inhibiting the ANCU from
erroneously setting it. The CU flag may also be reset exter-
nally by the avionics, if desired.

3.5.5.8 Equipnent Status Indicators - The follow ng discrete
| anps shall indicate the system mal function, align, navigation,
and backup node st at us:

a. LINK - The LINK lanp ON shall indicate data
link information is being received.

b. ALN - The ALN lanp ON shall indicate the
platformis being aligned.

c. FREE - The FREE lanp ON shall indicate the
sygten1is in the FREE attitude reference
mode.

d M5 - The Ms lanp ON shall indicate the equip-
ment is in the magnetic slaved attitude
reference node.

e. EM- The EM lanp ON shall indicate the equip-
ment is in the energency nmagnetic heading
reference node.

f. INS - The INS lanp ON wi thout the DOP |anp
ON shall indicate the inertial navigation
node and, with the DOP lanp ON, the doppler-
inertial navigation node.
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Para 3.5.5.8
(cont)
g. DOP - The DOP lanp ON without the INS | anmp
ON shall indicate the doppler navigation
node.

h .AD - The AD lanp ON shall indicate the air
data node.

Mal function Lanps - The follow ng mal function
| anps shall be controlled by the mal function
flags in the specified units: ANCU, |MJ

CAU, and PSU. Except for the PSU, these
flags may be set under program control. The
mal function |anmps shall indicate the detec-
tion of a failure in the unit.

3.5.5.9 DOMTEST Control - The DI M TEST control shall serve a
dual function. Wen rotated, it shall control the intensity of

t he annunciator |lanps, the display |anps, and the three Push
buttons (PCS FI X, Enter and CLEAR). Wen depressed, it shall
initiate panel |lanp test.

305.5.10 HDG SLEW - This shall be a five position rotary swtch,
spring-loaded to cause it to return to the center (no slew posi-
tion. It shall be used in the free attitude reference node to

slew the grid heading outPuts fromthe CAU in an increasing or
decreasing direction. er to appendix |

3.5.5.11 Power Requirenent - The ClU shall require maxi num of

4 anperes (maxi mum steady-state) or 6 anperes (100-nsec peak
transient) of +5 volts d-c 2 percent (nmeasured at the ClU ex-
ternal connector) fromthe ANCU. The ANCU shall supply 5.1 volts
d-c (neasured at the ANCU external connector) to the CIU to com
pensate for cable losses. The ClU shall require a maxi num of 2
watts of aircraft 115 volts rnms for the ETI and a maxi mum of 10
watts of aircraft 5 volts rms or d-c for ?F|Ightln I'n addi -
tion, the ClU shall not require nore than the tTansient current

| evel s specified in 3.5.4.7.

3.5.5.12 Mechanical Design -

a. \Weight - The CIU weight shall be no greater
than 5.8 pounds.

b. Size - The ClU shall conformto the outline
and mounting drawi ng shown in figure 31.
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Para 3.5.5.12
(cont)

c. Cooling - The ClU shall require no cooling
air.

3.5.6 Muwunting Base, Electrical FEguipnent, Detailed Description

3.5.6.1 Function - The ANCU nounti ng base shall be used for
restraint and to provide shock and vibration isolation for the
ANCU. The mount shall also be designed with an integral transi-
tion device which will direct cooling air into the ANCU heat
exchanger froma circular tube source

3.5.6.2 Specification - The nounting base shall be designed
in accordance with ML-C 172.

3.5.6.3 Confiquration - The nounting base shall be configured
as indicated by the outline and mounting draw ng, figure 32.

3.5.6.4 Wight - The weight of the ANCU nmounting base, including
the vibration isolators and the cooling air plenum shall not
exceed 4.0 1bs.

3.5.6.5 Installation - The mounting base shall be designed for
installation on a horizontal shelf using 16 8-32 NC 2A or

10- 32 NF-2A screws nmounted through isolator flange holes. As
indi cated on the outline and nmounting drawing (figure 32), cool-
ing air shall be coupled to the air inlet side of the transition
device using six 4-40 NC-2A screws. The sway space required
under maxi mum dynam ¢ conditions with the ANCU in place is also
shown in figure 32.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibity for Inspection - Unless otherw se specified
the contractor is responsible for the performance of all test
requi rements as specified herein. Except as otherw se specified,
the contractor may utilize his own facilities or any commercia

| aboratory acceptable to the Governnent. The Governnent reserves
the right to performany of the tests set forth in the specifi-
cation where such tests are deened necessary to assure that
supplies and services conformto prescribed requirenents.

4.1.1 Cassification of Tests - Itens covered by this speci-
fication shall be subjected to the following tests to determne
compliance with all applicable requirenents.
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Para 4.1.1
(cont)

a. Preproduction (First Article) Tests
b. Initial Production Tests

co Acceptance Tests

d. Life Tests

4.2 Preproduction (First Article) Tests - Preproduction tests
shall be conducted by the contractor on an equi pment representa-
tive of the production equipnents to be supplied under the con-
tract. Preproduction tests shall be acconplished under the
approved test procedure of 4.6. The Governnment inspector and
the procuring activity shall be advised when tests are to be con-
ducted so that a Government representative may be designated to
witness or supervise the tests when so desired. Contractors not
havi ng adequate facilities to conduct all required tests shall
obtain the services of a comercial testing |aboratory accept-
able to the Governnent.

4.2.1 Preproduction (First Article) Test Data - The contractor
shall submt all data collected in conducting thest tests to the
procuring activity for review.

4.2.2 Scope of Tests - Preproduction tests shall include all tests
deened necessary by the procuring activity to deternmine that the

equi prent neets all the requirenents of this specifécatlog )
other applicable specifications and the contract. Repro uction
tests shall include environnmental tests in accordance with the

procedures of M L-T-5422.)

4.2.2.1 Vibration - At the contractor’s option, an acoustic
noi se test may be substituted for vibration testing within the
frequency range 500 to 2000 Hz. Such an acoustic hoi se test

shall be performed in accordance with ML-STD 810B, Method 515,
Procedure |, Category A

4.2.3 Preproduction (First Article) Approval - Approval of the
preproduction sanple shall be by the procuring activity upon
satisfactory conmpletion of all fests. NoO pro%uct|on equi prrent s
shall be delivered prior to the approval of the preproduction
sanpl e. Prefabrication of production equipnent prior to the

a prova| of the preproduction Sanple is at the contractor’s risk.
Tﬁe approved preproduction sanple shall be retained by the con-
tractor for his use in the fabrication and testing of equipment
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Para 4.2.3
(cont)

to be subnmitted for acceptance. The preproduction sanple shal
not be considered as one of the equipnments under the contract.

4.2.4 Production Equipnents - EquiPnents suppl i ed under the
contract shall in all respects, including design, construction,
wor kmanshi p, performance and quality, be equivalent to the
approved preproduction sanple. Each equi pnent shall be capable
of successfully passing the sane tests as inposed on the pre-
production sanple. Evidence of nonconpliance with the above
shall constitute cause for rejection and, for equipnent already
accepted by the Governnment, it shall be the obligation of the
contractor to nake necessary corrections as approved by the pro-
curing activity.

4.3 Initial Production Tests - One of the first ten production
equi pments shall be selected and sent, at the contractor’s ex-
pense, to a designated CGovernnent |aboratory for tests. This
equi pment shall be selected by the procuring activity after the
equi prent has successfully passed all individual tests. No
other tests shall be conducted on equipnment prior to starting
the initial production tests. The preproduction sanple shall
not be selected for this test.

4,3.1 Scope of Tests - This equi pment may be subjected to any
and all tests which the procuring activity deens necessary to
assure that the production equipnment is equivalent to the pre-
viously approved preproduction sanple in design, construction
wor kmanshi p, performance and quality, and that it neets al
appl i cabl e requirenents.

4.3.2 Accessory Material - In addition to the conplete equi pnent

submitted for initial production tests, the contractor shal
al so submt any accessory material and data necessary to test
the equi pnent.

4.3.3 Initial Production Sanple Approval - Approval of the
initial production sanple shall be by the procuring activity
upon satisfactory conpletion of all tests. Any design, material,
or performance defect made evident durin? this test shall be
corrected by the contractor to the satisfaction of the procuring

* %

*

*

activity. Failure of the initial production sanple to pass any *

of the tests shall be cause for deliveries of equipnment under

the contract to cease until proper corrective action is approved
and acconplished. Corrective action shall also be acconplished
on equi pnent previously accepted when requested by the procuring

activity.
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4.3.4 Reconditioning of Initial Production Test Sanple - On
conpl etion of the initial production test, the equi pment shal
be reworked by the contractor by replacing all limted life or
damaged itens. After reworking, the contractor shall submt”

t he equi pnent for acceptance.

4.4 Acceptance Tests - The contractor shall furnish all sanples
and shall be responsible for acconplishing the acceptance tests.
Al inspection and testing shall be under the supervision of the
Governnent inspector. Contractors not having adequate facilities
for conducting all required tests shall engage the services of a *
comrercial testing |aboratory acceptable to the procuring activ-
ity. The contractor shall furnish test reports showi ng quanti -
tative results for all acceptance tests. Such reports shall be
signed by an authorized representative of the contractor or

| aboratory, as applicable. Acceptance or approval of materia
during the course of manufacture shall not be construed as a
guarantee of the acceptance of the finished product. Acceptance
tests shall consist of the follow ng:

a. Individual Tests

b. Sanpling Tests

c. Reliability Assurance Tests
d. Special Tests

4.4.1 Individual Tests - Each equipnent subnitted for acceptance
shall be subjected to the individual tests. These tests shall be
adequate to determne conpliance with the requirenents of materi al
wor kmanshi p, operational adequacy, and reliability. As a mni-
mum each equi pnent accepted shall have passed the follow ng
tests:

a. Exam nation of Product
b. Qperational Test
c. Munufacturing Run-in Test
4.4.1.1 Exanination of Product - Each equipnent shall be

exam ned carefully to determine that the material and worknman-
ship requirenents have been net.
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4.4.1.2 Qperational Test - Each equi pnent shall be operated | ong
enough to permt the equipnent tenperature to stabilize and to
check sufficient characteristics and record adequate data to
assure satisfactory equi pnent operation.

4.4.1.3 Manufacturing Run-in Test - Each equi pment shall be
operated under the conditions specified herein for a period of
10 hours without failure. A failure shall be defined as any-

t hi ng which causes mal functioning of the equipment. Only those
adjustnments will be permtted which can be nade using controls
and adj ustnents which are accessible to the operator during the *
normal use of the equiprment. This test shall be deleted if the
reliability test includes a test on each equi pnent which con-

sunes at |east 10 hours of operation

Tenper at ur e: Anbi ent room

Hum di ty: Anbi ent room

Vi brati on: Any selected frequency within the range of
20 to 30 hz (excluding resonant points)
and a m ni num anplitude of *3g

*

The equi pment shall be vibrated (w thout vibration isolators) for
a period of 10 mnutes prior to the beginning of the 10-hour
peri od of operation. \Were feasible, the equipment shall be
operated during this vibration period for the purpose of de-
tecting flaws and inperfect workmanship. Operation within the
specified limts of satisfactory performance is not necessarily
required during the vibration period. The direction of vibra-
tion should be vertical to the normal mounting plane for five
mnutes and lateral to the plane for five mnutes. Were it is
not feasible to vibrate the equipment in two directions, the
vertical direction shall be used. During the 10-hour period of *
operation following the 10-minute vibration period, the equip-

ment shall be mechanically cycled periodically through its

vari ous phases of operation. Should a failure occur, it should

be repaired and the test restarted, except that the 10-mnute

vi bration period need not be repeated when it is certain that

the failure was not a result of the vibration. Shoul d repetitive
failures occur, corrective action shall be taken to elimnate

this defect fromfuture equipnment. A record shall be kept of al
failures. The 10-hour period specified above nay be conposed

of two five-hour periods to conform w th standard working hours. *

*

4.4.2 Sanpling Tests - Equiprments selected for sanpling tests
shall first have passed the individual tests. Equi pnents shal
be selected for sanpling tests by the Government inspector in
accordance with the foll ow ng:
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Para 4.4.2
(cont)

Quantity of Equi pments Quantity to be Selected

offered for Acceptance for Sanpling Test
First 10 1
Next 50 1
Next 75 1
Next 100 1

1 for each additiona
200 or fraction thereof

4.4.2.1 Scope of Tests - As a mininum each equipnent selected
for sampling tests shall be subjected to the follow ng tests:

a.

Conpl ete operational test at anbient room condi-
tions, making all necessary neasurements to assure
that all applicable specification requirenments have
been net.

Operational test at certain environnmental condi-
tions. The conditions may vary for each equi prent
tested and should be based on results of the pre-
production, initial production, individual, and
speci al tests.

Manufacturing run in test specified in 4.4.1.3,
except that the test duration shall be 120 hours
with no restriction on the nunber of failures. How-
ever , each failure shall be analyzed as to cause
and remedi al action necessary to reduce the possi-
bility of its recurrence in future equi pment.

4.4.3 Relibility Assurance Tests - Reliability assurance tests *

shall be conducted using ML-STD-781. Tests as required by both

the qualification phase-and the production acceptance (sanpling)
be conducted. Cassification of failure shall be

phase shal

*

in accordance with M L-STD-781 and AR- 34.

4.4.3.1 Qualification Phase - Prior to the acceptance of equip-

ment s under

*

the contract or order, a mninmm of three sets shal

be tested as outlined in ML-STD-781, under the section entitled

“ One out of first ten need not be selected and tested if initial *

production tests are conducted. Sanpling tests are not re- *
quired when reliability assurance tests are conducted.

*
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Para 4.4.3.1
(cont)
“Qualification Phase of Production Reliability Tests”. The

maxi mum nunber of sets to be used shall be those listed in Table

5 of ML-STD-781. For the qualification phase, Test Level E shall *
be used. The accept-reject criteria for Test Plan |1l shall be *
used.

4.4.3.2 Reliability Production Acceptance Phase Tests - The

equi prent , throughout production, shall be tested as outlined in
M L-STD- 781 (as nodified herein) under the section entitled
“Production Acceptance (Sanpling) phase of Production Reliability
Tests”, except that all equipnents produced shall be tested.

Test Level E of ML-STD 781 shall be used.

4.4.3.2.1 ALl _Equi prent Test - Each WRA produced shall be tested
for 50 hours. Prior to the 50-hour test on each WRA, a burn-in
period nmay be used at the option of the contractor. If the
burn-in period is to be used, the details thereof nust be in-
cluded in the approved test procedures. To deterni ne whether

the MIBF is being met at any tine during the contract, the
operating test time in multiples of the specified MIBF, and the
failures thereon (not including burn-in failures or burn-in
OEerating time) shall be totaled and the results conpared with

t

e reject line of Test Plan Il of ML-STD 781. (Extend the
line as necessary to accommpbdate the data.) To calculate the
test time in terns of nultiples of the specified MBF, the test *

time shall be divided by the MIBF specified for the WRA under
test. Al test tine and failures accumnul ating under the contract
during the Al Equi pment Test shall be plotted on a single chart
simlar to that of 4.2.9.5 of ML-STD 781. This chart shall
conbine the test data for various WRA's. These totals shal
accunul ate so that, at any one tine, the experience fromthe

begi nning of the contract is included. At the conclusion of

each nmonth, the test results shall be sent to the Naval Air *
Systems Command, Attention: Avionics Division. At any tine

that the current totals of test hours and test failures plotted

on Test Plan 11 curves show a reject situation, the procuring
activity shall be notified. The procuring activity reserves the
right to stop the acceptance of equipnent at any time that a

reject situation exists pending a review of the contractor’ s

efforts to inprove the equi pnent, the equipnent parts, the equip-
ment wor kmanship, etc. , so that the entire conpilation will show
other than a reject decision.

4.4,3.3 Test Details - The test details such as the |ength of
the test cycle, the length of the heat portion of the cycle, the
performance characteristics to be measured, special failure
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Para 4.4.3.3
(cont)

criteria, preventive naintenance to be allowed during the test,
etc., shall be part of the test procedures to be submtted and
approved by the procuring activity prior to the beginning of
qualification test phase of the reliability assurance tests.

4.4.4 Special Tests - Special tests shall be conducted for the
purpose of checking the effect of any design or naterial change
on the performance of the equipnment and to assure adequate
quality control. The equipment selected for special tests may
be selected from equi pnents previously subjected to the
sanpling or reliability assurance tests.

4.4.4.1 Special Test Schedule - Selection of equipnents for
special tests shall be made as foll ows:

a.  On an early equipnment after an engineering or
mat eri al change.

b. \henever failure reports or other information
indicate that additional tests are required.
(This will be determned by the procuring
activity. )

4.4.4.2 Scope of Tests - Special tests shall consist of such
tests as approved by the procuring activity. Test procedures
previously approved for the preproduction tests shall be used
where applicable. Wen not applicable, the contractor shall
prepare a test procedure and submit it to the procuring activity
for approval prior to conducting the tests.

4.4.5 Equiprent Failure - Should a failure occur during either
the sampling, reliability assurance, or special tests, the
follow ng action shall be taken:

a. The cause of failure shall be detern ned.

b. \Wether the failure is an isoolated case or design
defect shall be determ ned

c. Proposed corrective action intended to reduce the
possibility of the same failure(s) occurring in
future tests shall be submitted to the procuring
activity.
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Para 4.4.5
(cont)

d. Wiere practical, a test shall be included in the
i ndi vidual test to check all equipnent for this
requi rement until reasonable assurance is obtained
that the defect has been corrected satisfactorily.

4.5 Life Test - The contractor shall furnish all sanples and
shall be responsible for acconplishing the life tests. The

test shall be of 300 hours duration and shall be conducted on
equi pnments that have passed the individual test. The life test
shal | be performed under the conditions specified in 4.5.1. The
life test sanple shall be selected by the Government inspector
in accordance with the follow ng. (Equi pment s whi ch have suc-
cessfully passed the initial production test, Sanpling tests,
reliability tests, or special tests may be selected for life
tests.) (Test life accunmulated during the reliability test may
be counted toward the life test provided the entire 300 hours is
accunul ated on a single equi pment and equi pment selected is in
accordance with the table below)

Quantity of Equipnents Quantity to be Selected
Ofered for Acceptance for Life Test

First 25 1

Next 175 1

Next 300 1

1 for each additional 500
or fraction thereof

4.5.1 Test Conditions - The life test shall be conducted under
the f

h ol lowi ng simulated service conditions:
Tenper at ure Nor mal room
Al titude Nor mal ground (0-5000 ft.)
Hum dity Room anbi ent
A-c voltage 115 +5 volts (at |owest applicable
frequency)
D-c voltage 27.5 +2.0 volts

4.5.2 Test Periods - The test nmay be run continuously or inter-
mttently. Any period of operation shall be of sufficient dura-
tion to pernmit the equiﬁnent tenperature to stabilize. Peri od-
ically, the equipnent shall be turned on and off several tines
and cycled through its various phases of operation.
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4.5.3 Performance Check - At approxinmately eight hour intervals
during the test, a limted performance check shall be made. The
performance check proposed by the contractor shall be subject to
approval by the procuring activity.

4.5.4 Test Data - The contractor shall keep a daily record of
t he performance of the equipnent, making particular note of any
deficiencies or failures. In the event of part failures, the
defective part shall be replaced and the operation resuned for
t he bal ance of the test period. A record shall be kept of al
failures throughout the test. This record shall indicate the
fd I ow ng:

a. Part type nunber

b. The circuit reference synbol nunber
¢* The part function

d. Nane of the manufacturer

e. Nature of the failure

f.  The nunber of hours which the part operated prior
to failure.

4.5.4.1 Failure Report - In the event of a failure, the Govern-
ment inspector shall be notified imediately. A report shall be
submtted to the procuring activity upon conpletion of test. In
this report, the contractor shall propose suitable and adequate
design or material corrections for all failures which occurred.
The procuring activity will review such proposals and determ ne
whet her they are acceptable.

4.6 Test Procedures - The procedures used for conducting pre-
production tests, acceptance tests, and |life tests shall be
prepared by the contractor and submitted to the procuring
activity for review and approval. The right is reserved bK t he
procuring activity or the Government inspector to nodify the
tests or require any additional tests deened necessary to deter-
m ne conpliance with the requirenments of this specification or
the contract. Specification ML-T-18303 shall be used as a guide
for preparation of test procedures. \Wen approved test proce-
dures are available from previous contracts, such procedures will
be provided and may be used when their use is approved by the
procuring activity. However, the right is reserved by the pro-
curing activity to require nodification of such procedures, in-
cluding additional tests, when deemed necessary.
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4.7 Reconditioning of Tested Equi pment - Equi pment which has
been subjected to initial production, acceptance, and life tests
shall be reconditioned by the contractor by replacing all worn
or damaged itens. After reworking, the contractor shall resubmt
t he equi pment for acceptance.

4.8 Presubm ssion Testing - No item part, or conplete equipnent
shall be submitted by the contractor until it has been tested
previously and inspected by the contractor and found to conply,
to the best of his know edge and belief, with all applicable
requi renents.

4.9 Rejection and Retest - Equi pnent which has been rejected

may be reworked or have parts replaced to correct the defects

and resubmtted for acceptance. Before resubnittal, full partic-
ul ars concerning previous rejection and the action taken to
correct the defects found in the original shall be furnished to
the Governnent inspector.

5. PREPARATI ON FOR DELI VERY

5.1 General - Al mjor units and parts of the equipnent shall
be preserved, packaged, packed, and marked for the |level of ship-
ment specified in the contract or order in accordance with

M L- E- 17555 and M L- STD- 794. In the event the equipnent is not
covered in ML-E-17555, the nethod of preservation of Level A
shall be determ ned in accordance with the selection chart in
Appendi x D) of M L-STD 794.

5. NOTES

6.1 Intended Use - This Inertial Navigation Set shall be used
as a standard unit for all carrier type aircraft.

6.2 Odering Data - Purchasers should exercise any desired
aptions offered herein, and procurement docunments should specify
the follow ng:

a. Title, number, and date of this specification

b. Selection of applicable |evels of packaging, and
packing (refer to 5.1)
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6.3 Precedence of Docunments - \Wen the requirements of the con-
tract, this specification, or applicable subsidiary specifica-
tions are in conflict, the follow ng precedence shall apply:

a. Contract - The contract shall have precedence over
any specification.

b. This Specification - This specification shall have
precedence over all applicable subsidiary specifi-
cations. Any deviation fromthis specification, or
from subsidiary specifications where applicable,
shall be specifically approved in witing by the
procuring activity.

c. Reference Specifications - Any referenced speci-
fication shall have precedence over all applicable
subsi diary specifications referenced therein. All
referenced specifications shall apply to the extent
speci fi ed.

6.4 Performance Objectives - Mninmum size and weight, sinplicity
of operation, ease of maintenance, and an inprovenent in the
performance and reliability of the specific functions beyond

the requirenments of this specification are objectives which shal
be considered in the production of this equipnment. \Were it
appears a substantial reduction in size and weight or inprove-
ment in sinplicity of design, performance, ease of nmintenance,

or reliability will result fromthe use of nmaterials, parts, and
processes other than those specified in ML-E-5400, it is desired
that their use be investigated. \Wen investigation shows advan-
tages can be realized, a request for approval shall be submtted
to the procuring activity for consideration. Each request shall
be acconpani ed by conplete supporting information.

6.5 Nonreparable Subassenblies - As a general rule, nonreparable *
subassenblies should be encapsul ated or hernetically-sealed.

The nunber of connections internal to the subassenbly should be

held to a m ni num Detail parts tolerances and rating should

be so selected that the life of the subassenbly is greater than

that of a simlar reparable one. Wth few exceptions (such as

hi gh vol tage power supplies), the nonreparable subassenbly

shoul d evidence a nean-time-to-failure greater than 5000 hours

ﬁnd, for. many applications, this figure nust be nearer 50,000

ours.

143



Downloaded from http://www.everyspec.com

M L- N- 81604C( AS)

6.6 Associated Egquipnent - The followng are optional itens with
whi ch the software and CAU nmay be required to operate within
specific aircraft applications (refer to Appendix 1):

Bearing, Distance, Heading Indicator
Vertical Display

Head-up Di spl ay

Hori zontal Situation Indicator
Airborne Mssile Control System
Automatic Flight Control System

6.7 Revision Mrkings. For purposes of declassification and in-
corporation of nodifications specified in Anendnent 2 of

M L-N-81604B(AS) , this docunent was edited and retyped in
entirety. Certain technical errors over and above the nodifica-
tions of Amendnent 2 were discovered and subsequently corrected.
Such corrections are identified by a bar in the right hand margin
opposi te each change. Many m nor changes of an editorial nature
were made to enhance consistency and pronote conpliance with the
requi rements of M L-STD 490. Editorial changes are identified

by an asterisk (*) appearing in the right hand margin opposite

ach line in which alteration was made. Due to the extensiveness of the
changes; hi dders and contractors arem@auuoned to evaluate the requirements of

this docunent based on the entire content irrespective of previous issues.

Change identification has been done as a convenience only and the Government
assunes no liability for any inaccuracies in these notations.

6.8 This specification is under the cognizance of Al R-53350E.

cust odi ans Preparing Activity:
Navy (AS) Navy (AS)

(Project No. N143)
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APPENDI X |

CONVERTER AMPLI FI ER UNI' T ( CAU)

10.  SCOPE

10.1 General - The equipnment covered by this Appendix shall
provide the necessary elements for interfacing the Inertial
Navi gation Set, AN ASN-92(V), with the E-2C Aircraft.

10.2 dassification - The E-2C Inertial Navigation Set,
AN/ ASN-92(V), shall consist of the equipnent l[isted in
M L- N-81604C, paragraph 1.2 and the following itens:

Appl i cabl e
ltens Type Description Par agr aph
Converter-Amplifier CV- 2566/ ASN- 92( V) 30.5
Mounting Base, M- 4376/ ASN-92( V) 30.6

El ectrical Equi pnent

10. 3 Associated Equipnent - This equipnent shall operate with
t he associated equipnent |isted in 60.1.

20+ APPLI CABLE DOCUMENTS

20.1 General - The follow ng docunents and those listed in
2.1 are applicable to this Appendix to the extent specified.
Listed are the issues of the docunents in effect for the pre-

vious procurenent. However, in lieu of the issue listed, the
contractor shall use the latest issue in effect of these docu-
ments where feasible. If the use of the latest issue wll

af fect design, performance, or interchangeability of any replace-
able part, then the issue of the docunent |isted bel ow shall be
used.

SPECI FI CATI ONS

Mlitary

M L- A- 23670A Ref erence System Heading and
Attitude, AN ASN-50
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Appendi x |
Para 20.1

(cent)
SPECI FI CATI ONS (cont)

Mlitary
M L-1-22075 I ndicator, Bearing Distance
Headi ng, |1 D663/ U
M L-1-23085 Indicator, Renote Attitude, M4
ML-1-9229 I ndi cator, Course, |D 387/ ARN
M L-N-22239B Navi gati onal Set, TACAN,
AN/ ARN- 52
M L- N- 23407A-1 Radar, Doppler, AN APN-153(V)

20.2 Availability of Docunments - Refer to paragraph 2.1.1 of
M L- N-81604C( AS).

30. REQUI REMENTS
30.1 Preproduction - Refer to 3.1.

30.2 Parts and WNhterials - Refer to 3.2.

30.3 Design _and Construction - Refer to 3.3.

30.3.1 Total Weight - The total weight of the Converter-
Amplifier Unit (CAU), excluding cables, shall be a mninum
consistent with good design and shall not exceed 30.0 pounds.

30.3.2 Reliability - Refer to paragraph 3.3.2 of ML-N 81604c.
The MIBF of the CAU shall not be less than 4175 hours.

30.3.3 Cabling and Connections

30.3.3.1 Cables and Connectors - Refer to 3.3.3.1.

30.3.3.2 Interconnection Cabling - Refer to 3.3.3.2.

30.3.3.3 Lnit Interconnection - Figure 33 presents the connec-
tors, signal interconnection, and pin assignnents of the E-2C
CAU and the associated AN ASN-92(V) system

30.3.3.4 Internal Wring - Refer to 3.3.3.4.

30.3.4 Control Panels - Not applicable.

30.3.5 Interchangeability - Refer to 3.3.5.
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ASNS2-311A22
ASNS2-318A22
ASN2-319A22
ASNS2-320422
ASN9Z-32IAZE
L ASN92-320022
[ AsNs2-32A22
ASNIZ-I24A22
ASN92-323A22
ASN9Z-IR0ALZ
ASN92-321A22
ASNIZ-328A22
ASND2-329A22

10 AIRCRAFT

TO AFCS
LAN/ASW-15)

ASN9Z-338A22

ASN9Z-331A22
ASN92-331A22
ASN9Z-333A22
ASND2-334A22
ASN92-339A22
ASNDZ-336A22
L Asno2-337A22
[ ASNSZ-338A22
ASN92-399A22
ASNIZ-3400Z2
ASNI2-341A22
ASNS2-34RA21
ASN92-343A22
ASN9Z-344A22
ASN9Z-343A22
ASN9Z-346A22
ASN9Z-347A22
ASNSZ-34mA22
ASN9Z-34022
ASN9Z-33aA22
ASNIZ-351A21
ASN92-352A21
| Asn92-353a22
[ ASN9Z-334A22

ASNIZ-338A27
ASNSZ-356A22

ASN92-357A22
ASNIT-ISM22
ASNO2-358A22
ASNIZ-36BAZ2
ASNS2-361A22
ASHO2-D62A22
ASHSZ-383A22
| Asn92-3e4A22
[ ASN9Z-363A2Z
ASNO2-384A22
ASN9Z-36TA2Z

10 €16

10 HARS | ASN9Z-368AZZ
(NIASN-30) T asnez-3emazz
ASN92-3T8AL2
ASN9Z-ITIALZ
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ASN92-3TIA22
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H
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Y
X
z
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DOPPLER NO-GU
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ADC CLOCK (1.2}

SIGNAL GROUND
ADC MESSAGE GATE

ADC BESSAGE REQUEST {'

CP MESSAGE IN
TLATITUDE, LONGITUDE)

INS NO-GO

CP MESSAGE OUT
Ve b oy

cLocx

CP BESSAGE GATE IN

CP MESSAGE GATE OuT
SHIELD GROUND
S IGNAL GROUND

CP BESSAGE REQUEST N ‘{:.

CP BESSAGE REQUEST OUT «{:

FLAG RESET

i NO=GO

PSY NO-GO

AU NO-GO

ANCU NO—GO

CIU NO—GO

SIGNAL GROUND
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DOPPLER INS BODE
SLAVE OR FREE MODE
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1

-
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WIRE TABLE - I

(YOLTAGE JROP LIMITATION!

$14i504
ASNG2-383A22 [.I\ ,.‘J\(.
1
14
ASN92-384A22 15
16
17
ASN92-385A22 18
T0 DOPPLER SPARES
ASNOZ-3B6A2Z Ly apn-153) I
24
ASN92-387A22 :Iz
ASN9Z-388A22 L 62
vy
ASN92-3B9AZZ J
ASNS2-990A22 ) 5161506
N1\
ASN9Z-191A22 r 25
6
27
ASN92-392a22 29
b TO ADC b
38
ASN92-393A22 39
ASN92-194A22 40
45
46
ASNSZ-393A22 :;
ASNIZ-394A2Z | .
50
- SPARES = 51
ASN92-397A22 52
53
54
ASN92-399A22 55
56
57
ASN92-398A22 58
63
64
ASN92-400A22 65
66
74
ASNS2-401A22 15
1o Ce 6
- J
ASNU2-402A22
ASN92-403A22 1301
ASN92-404A22 '™
ASN92-403A22 :‘l’
ASN92-406A22 12
ASNIZ-40TA2Z | ;:
ASN92-408A22 15
ASNIZ-409A22 16
SPARES 17
ASNG2-410A22 12
ASN9Z-411A22 ;z
ASN9Z-412A22 21
 TC SCRAR 173
ASN92~413A22 n
ASN92-814A22 L 18
ASN92-415A22
ASN9Z-4L6A22
ASNO241TA22 |
814/8P4
ANCU IWPUT i8
SPARE DISCRETES 38
ANCU QUTRUT @
SPARL DISCRETES "
12
13
14
SPARES }:
17
2
1
_/

CONNECTOR SIGNAL NAME CURRENT @ BAXIBUS ALLOWABLE
PIN (ABPERES } VOLTAGE DROP
=% +SVDC RETURN 1 r 0,100V
1z-L +5VDC RETURN 0.100v
124 5VDC RETURN 0.100v
12N +SVDC RETURN 5.5 | 0.100v
112-P ~SVDC RETURN 8.100v
TiZ-R +5¥YDC RETURN (TOTAL) o.100v
125 +SVDC RETURN 0.100v
12-1 +5Y0C RETURN . . 0.100v
126 “SVDC 1LOGIC) 7 r 0,080V
Tzt *SVDC (LOGIC) M 0,080V
42} +SVDC (LOGIC) 0,080V
n1y +5VDC 1LOGIC) Jretans L 0,080V
112~V +5VDC |LANPS) 0.165V
A +SYDC {LAMPS) 3.3 0,165V
152-x +5VOC | LANPS) (TQTAL} 0,165V
32k ~32V0C UNREG(A) 6.0 { 0.45V
1< +32VOC UNREGIA) (TOTAL) 0.45V
32+ +3ZVDC UNREG (8) 1.1 .25V
3320 +28V0C 0.3 0,075V
312-5 ~20V0C 1.0 0.15v
324 +5 VDC AUX 100 MA 0.1V
32~ ANCU RETURN NO.1 (T 0.3V
312-x ANCY RETURN NO _2 | 0.3v
3j2-1 ANCY RETURN NU.) a0 0.3V
32 ANCU RETURN NO.4 | J (TOTAL) 0.3V
334 +28Y0C b 0.3V
33 +28VC - 6.0 0.3V
U ~28YDC 4 troran) 0.3V
353 -28v0C 5.0 { 0375V
343§ -23YDC }lIOIAU 0.375v
313 I8U RETURN NO. 1 | 7] 0.25v
3=y MU RETURN NO. 2 | P~ 3.0 0.25v
14 1M RETURN NO. 3 | | (TOTALY 0.25v
3136 +31VDC UNREG (C) } 3.3 0.25v
23-7 +32v0C UNREG (C) (TOTAL) 0,28%v
394 +28Y0C } 1.0 { 0.015V
N3~ *28VC (TOTAL) 0.075V
353y ~24vD 0.6 0.09v
3534 CAU RETURN NO. 1 | 0.15v
313 CAU RETURN NO, 2 4 0.15v
334 CAU RETURN NO., 3 D15V
33-x CAJ RETURN NO, 4 (TOTAL) 0,15V

GLOSSARY
ABBREVIATION DEFINITION
ey AIR NAVIGATION CONPUTER UNIT
Cau CONVERTER AMPLIFIER UNIT
Ciu CONTROL INDICATOR UNIT
a INERTIAL NEASURING UN1T
Py POWER SUPPLY UNIT
AFCS AJTOMATIC FLIGHT CONTROL SYSTEM
HARS MEADING ATTITUOE REFEKENCE SYSTEM
ins INERTTAL NAVIGAT IONAL SYSTEM
cic CONBAT INFORBATION CENTER
41 COMTROL (NDICATOR GROUP
SR SIGMAL CONNAND, READOUT, AND ALARN BODULE
ADC AIR OATA COMPUTER
80 BEARING DISTANCE HEADING {NDICATOR
BiTE BUICT IN TEST EQUIPMENT
®Al | REMOVE ATTITUDE INDICATOR
e CALIBRATION AND BAINTENANCE
cr COBPUT ER PROGRARME R
s SYMCHRO 10 DICITAL
vAST VERSATILE AVIONIC SHOP TEST
L osa BANUIAL CONTROL UN}T

70

AIKCRAF T
R

PSe
UNIT 3

PP 180 ASN-92(V)

ul

3p]

E ' TU AIRCRAFT

¥wI1L-N-81604C(AS)
1opendix I

303 32 T ARCRAFT
37 LIJ w2
! 575 | 538
[N = =
| — (18] SHYELDED WIRE 1S ONLY REQUIRED ettt 7§ SHIZLDS ARE NOT USED.
(IS] WTH AN 1MU ORIENTATION SUCH TMA: Wt 1M CONNECTORS ARE
CAU UNIT & FACING LEFT IN THE ATRCRAFT, THE SR IW1ING EXTERNAL WIRES
™ CV-1568/ASN-92 (V) s’mn;‘(:mnsszwmm»onu WU DHITOUT SIGNALS:
pel w1 sz | sa2 SIWITH 51,
w3 (1 AND X WITH Y
o 55 AIRCRAFT Y W WITH AN 1M ORIENTATION SUCH THA. TH MU CONNECTORS ARE
\ 12 FACING RIGHT IN THE AIRCRAFT. Tht 1L IWING S YNCHRO AND
o com 351 RESOLVER CONVENTIONS APPLY.
WNIT 1 (TEST) T3] vAST
F .
143/ asm02rvy r— s R 2640 oXcAtts o 52 Est s
1 1m 100 wsloers 53, E55-SDAND
w T ARE g
}_———{ :] 3J3 %) ARE (N PHASE WITH
- -RET) EXCHTATION
vAST
(TESTH ] 0 TAGE
ANCU FOR INCREASING POSITIVE ANGLES 2, £(S8- 56 AND
© X ARE IN PHASE WITH
WNIT 8 spa | s3e m _ma)n[xcm”s(;
CP-994/ASN-92 1Y) L] ] % TAGE
1 (
10 AIRCRAF " POSITIVE HEADING 2 2ICKWISE FROM TRUE
. - AIRCRAF T e
1 spe 1826 V)3 - sps | 516 POSITIVE PITQH WS up
w5 VAST
] I: "esh ——CJ POSITIVE ROLL 5% WING DOWN
c nifm wafan [3}) (I3 FOR TEST OMLY. DO NOT COMNED" » AIRCRAFT.
T we VAST
TU831ASN-92V) E:}———-——C:] E TEST) SEE WIRE TABLE | LISTING TWE +I.7aGE OROP LINITATIONS.
C-T083/ASK-92 £s1 @ THE TOTAL CURRENT FOR ANY . (Ew vOLTAGE OR RETURN SHALL
3 0 ulem BE EQUALLY DIVIDED BETWEEN "k R[S WHICH ARE CONNECTED
[: st - ] To miRcas T TO THE GIVEN VOLTAGE OR RET.RN .
] )
(TEST) TEst 1L * DENOTES THE CONPLEBENT & N & A COMPLEMENTARY
DIFFERENTIAL S1GNAL.
10, ALL CABLE CONNECTORS SKALL B ™ROCURED WITH AN ELECTRICALLY
CONGUCTIVE FINISH TO ENSURE 385, 'ANCE WiTH BIL—B-50878
BONDING REQU IREBENTS .
— 9. THE SHIELDS OF ALL SHIELDEC CAS.:NG SWALL BE TERMINATED
UNIT REF RESIG UNIT CONNECTOR REF DESIG BT NG TOMMECTOR VIA ATTACHBENT 1O THE CONNECTOR BACKSHELL AT BOTH SOURCE
AND LOAD ENDS.
11 963196 - 3 191 B2T4LT20-335C
e i 8. ALL CABLE CONNECTORS CONTAINIM. SHIELDED WIRING SHALL
™ m 503150 - 2 1p2 SLTAsTIE35S ENPLOY R £ { BACKSHELLS FOR SNIELOED TERRINATIONS.
133 903196 - 1 1P3 [ SSrSTAa¥isti] THE BACKSHELL ADAPTERS SMALL Bt GUENAIR SERIES, G3304
14 903196 - 4 1P4 BITi34728-165 OR EQUIVALENT.
7. ALL COAX TQ BE GCBI5S-1 OR EQUIWALINT.
3 ¥S77478Y1605 3Pl s
o5 " w52 7508£228215A 32 ;- 6. ALL SHIELDED TWISTED PAIR' CABLING SNALL BE RAYCHEN TYPE
o ws2750862282158 . - T824D0130-9 124 AMG) OR EQUIVALENT .
_ [3] ™€ NOTED SWIELDS ARE NOT REQUIRED IF OWLY mIL-STD-t618
5ot RS2750862483 55 561 - EM REQUIREMENTS ARE BPOSED.
542 W527508E228355¢ P2 ;B 4. WHEREVER SHIELDED PAIRS. TRIADS OR QUADS ARE
o 543 M52 7S08E248355A ) | 434724-35PA DES IGNATED, SUOH WIRING SMALL BE TwiSTED.
534 0S27508€20835pA 5Pd i ISLI!‘:Z--HSA 3. ALL CABLE RUNS, EXCEPT THOSE LISTED IN WIRE TABLE-].
535 NS27508£22811p8 55 [ ST IRETT ) SHALL BE RESTRICTED TO A SAXISUS LENGTH OF 60 FEET.
m ES27508620B35p8 596 M5C AK23-3558 CABLES CONTAINING THOSE WIRES L (STED N WIRE TABLE-1
SHALL 8E RESTRICTED TO MEET TME VOLTAGE GROP L INITAT (ONS .
131 BS27508E16M35p TPi k BTt 0-358 T, TME HIGMEST WIRE CODE NUBAER USED 1§ ASN®2-397. wmOT
m 11 NS27508E220210 %2 | OESITanrIzels USED: ASN92-272 AND ASN92-290 THRU ASN92-307.
11, #S2750862283555 703 [ IV I L] L. INSTALLATION OF WIRING SMALL CONFORM TG SP6C1F ICAT 10N
BIL-w-5001
831 uS27508E208355A L3 L IATTVR I TN WOTES: UNLESS OTHERWISE SPECIF IED.
3P BS27508E226) 554 1153 LIV ST
83 #527508£228) 55 P3 1At 2380
ANCY o1 WS21508£2003558 et KIaLT o350
85 MS2T508E208)5p L) [ ITIVRSSRIEH
(3103 527508228215 8P¢ BT
1 RS27508E2282008 | 8P7 E1iso2i-isa Figure 33. CAINS External
58 KS2i508E16B)55 L12] Bt 3-35P LT "
119 W07 - 3 859 i3 34362418 Wiring Diagram (Sheet 2 of 2)
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30.3.6 Interference Control - Refer to 3.3.6.

30.3.7 Provisions for Maintainability - Refer to 3.3.7, 3.3.7.1,

and 3.3.7.2. The maintainability requirenments for the

AN/ ASN-92(V) CAU for the internediate level are 0.5 hours
(MITR) and 0.8 hours (MAXTTR), based on a 95th percentile pro-
j ection.

30. 3.8 Nonencl ature, Naneplates, and Identification Marking -
Refer to 3.3.8.

30.3.9 Standard Conditions - Refer to 3.3.9.

30.3.10 Service Conditions - Refer to 3.3.10. Cass 2X
requi rements shall apply to the CAU.

30.3.11 varmlUp Tine - Refer to 3.3.11

30.3.12 |nput Electrical Power - Refer to 3.3.12. dass 2x
receives a-c and d-c power directly fromthe aircraft and d-c
newer via PSU PP-6188/ ASN-92(V) or an electrical equivalent.
The maxi mum power requirenents directly fromthe aircraft are
as follows:

a. A-c power (three-phase), 115 volts, Category B,

30 VA, power factor > 0.09.

b. A-c power (phase C), 26 volts, Category B,
74 VA, power factor > 0.25.

c. A-cpower (phase A) , 26 volts~ Category B
13.4 VA, power factor >0.25.

d. D cpower, 28 volts, Category B, 14 watts.

The maxi mum power required fromthe PSU is as listed in
30.5.13. 1.

*

30.3.13 Cooling - Refer to 3.3.13. The CAU Cooling and pressure *

drop requirenents shall conformto the curves presented in fig-

ures 34 and 35.
30.3.14 Printed Wring Boards - Refer to 3.3.14.

30.4 Performance - The given requirenents apply to both
standard and extrenme service conditions.

151
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f
|
Power Dissipation = 200 watts ( U//

0 20 40 60 80 100 120

Inlet Air Temperature (°F)

Figure 34. CAU Cooling Air M ninum Requirenents

30.4.1 Operation - The CAU shall adapt the CAINS input/output
signals to a form conpatible with the E-2C Avionics equi pment
listed in 6.6. In addition, the CAU shall be mechanized to
provide for the nmagnetic slaved and the platform free nodes as

described in 3.4.1.1. 3c.
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30.4.1.1 E-2C Adapter Requirenents - The CAU shall incorporate
the follow ng specific E-2C aircraft adapter requirenents:

a. Adapt the ANCU serial input/output data |ines
to the E-2C Avionics digital format. Digitally,
the ANV ASN-92 shall communicate with the Air
Data Conputer (ADC), the Conputer Progranmrer
(CP), the Control Indicator Goup (GG, and
t he Doppl er Radar (DOPLR).

b. Provide platformpitch and roll synchro outputs
and the vertical reliability discrete to the
Automatic Flight Control System (AFCS) and two
Renmote Attitude Indicators (RAI 's).

c. Adapt ANCU serial input/output data to anal og
data outputs of true heading, heading error,
magneti ¢ headi ng, and nagnetic variation.

d. Provi de node and mal function discretes to the
Si gnal Conmmand Readout and Al arm Modul e ( SCRAM .

e. Accept mmgnetic heading as a synchro input from
the Heading and Attitude Reference System (HARS)
to allow continuous generation of magnetic
headi ng/ vari ati on.

30.4.1.2 Back Up Mdde Requirenents - The CAU shall provide
the followi ng capability in order for the systemto provide
the magnetic slaved and platform free back-up nodes of
operation:

a. Provide comunication with the CIU via the
serial data path in order to enter and display
| ati tude and magnetic variati on when the ANCU
IS inoperative.

b. Provide a d-c analog output fromthe CAU to
the IMJ of earthrate times the sine of latitude
or magnetic slave heading error, depending upon
the operating node.

c. Provide automatic or manual node control and
display in the event that the ANCU is
I noperative.

d. Provide for high speed initialization of the
headi ng servos in the CAU to account for the
di fference between platform heading and the
desired heading.
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30.5 Detail Requirenents

30.5.1 Function - Refer to 30.4.1. Figure 36 presents the
functional block diagram of the CAU.

30.5.2 Form Factor - The CAU shall conformto the outline and
mounting drawi ng presented in figure 37.

30.5.3 Weight - Refer to 30.3.1.

30.5.4 |Installation - A shock nmount conforming to ML-c-172
will be required for mounting the CAU. Refer to 30.6.

30.5.5 Electrical Connections - See figure 33.

30.5.6 Contents - The CAU shall consist of a power supply
modul e, an anal og instrunmentation servo system analog digital
and digital/analog converters, and digital logic for the serial
interfaces and node control.

30.5.6.1 Power Supply Mddule - This nodule shall contain the
filtered and regul ated supplies $+5 and *15 volts d-c) necessary
for CAU operation, along with voltage nonitoring circuits.

30.5.6.2 Pitch/Roll Servo Mdule - This nodule (two per unit)
shall contain the capability to receive attitude signals from
the IMJ and transnit themto the aircraft avionics.

30.5.6.3 True Heading Servo Mddule - This nodul e shall conbine
pl atform heading with the true heading correction stored in the
ANCU The resultant true heading shall be transmtted to air-
craft avionics.

30.5.6.4 Magnetic Heading Sevo Mdule - This servo nodul e
shall have two nodes of operation. In the nornal node, it shall
repeat magnetic heading from HARS to other avionics. In the
second mode (HARS failure) , handset magnetic variation and true
headi ng shall be conmbined to drive the magnetic headi ng servo.

30.5.6.5 Electronics Mdule - This nodule shall contain the
BIT circuitry and the vertical reliability circuitry interface.
It shall also supply servo notor excitation voltages.

30.5.6.6 Tray Assenbly - The CAU shall contain four electronic
trays, (Al, A2, A3, and A4) with two |amnates per tray.

a. 1A1 Laminate - This lam nate shall contain the
A/ D converter electronics.
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(cont)

b. 1A2 Laminate - This lam nate shall contain the
A'D digital logic and true heading |ogic.

C. 2A1 Laminate - This lamnate shall contain the
discrete signal circuitry with line drivers
and receivers.

d. 2A2 Laminate - This lamnate shall contain the
true heading converter (D/A) electronics.

e. 3Al Lanminate - This lamnate shall contain the
magnetic variation and sine |atitude converter
| ogi c.

f. 3A2 Lamnate - This lamnate shall contain the
magnetic variation and sine latitude digital
logic and the ClU interface.

g. 4Al Lanminate - This lamnate shall contain the
ANCU/ Avionics serial interface nmessage and
control | ogic.

h. 4A2 Laminate - This lamnate shall contain the
ANCU/ Avi onics serial interface clock and
registers.

30.5.7 CAU Avionics Synchro Interface - Phasing of all inputs
and outputs (except for roll and pitch no. 2 and no. 3 outputs)
shall be as follows: For zero degrees, E(Y-X) = 0 volts and
E(Z-X) is an in-phase voltage: for an increasing angle, E(Y-X)
is an increasing in-phase voltage. Refer to Notes 14 and 15
of figure 33.

Phasing for roll and pitch no. 2 and no. 3 outputs shall be as
follows: For zero degrees, E(Y-X) = Ovolts and E(Z-X) is an
out - of - phase voltage: for an increasing angle, E(Y-X) is an

i ncreasi ng out-of -phase voltage.

30.5.7.1 Svnchro | nput

Mhanetic Heading - The HARS will provide the
CAU wth a synchro transmtter (CX) input
(phase C excitation) of snopothed nmagnetic

headi ng from Conpass Adapter MX-6985/ ASN- 50.
The maxi num rate of change of the input will be
200 deg/sec. The CAU shall load the input with
a control transformer (CT) equivalent to a
26V- 08CT4C.
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30.5.7.2 Synchro Qutputs

a.

cm

Magnetic Heading No. 1 - The CAU shall supply

a CX output (phase C excitation) of magnetic
heading to the TACAN navi gation set. The

out put source shall be a CX, equivalent to a
26V-11TX4c.  The maxi num rate of change of the
out put shall be 200 deg/sec. The accuracy shall
be 15 arcm nutes (lo) plus 0.2 arcm nutes/deg/see,
assum ng a perfect nmagnetic headi ng input

(refer to 30.5.7.1).

Magnetic Heading No. 2 - The CAU shall supply
a CX output (phase C excitation) of magnetic
heading to two Bearing-D stance-Headi ng

I ndicators (BDH 's), ID-663/U (ML-1-22075).
The characteristics of this output shall be
identical to magnetic heading no. 1 (refer to
30.5.7.2a).

Magnetic Heading No. 3 - The CAU shall supply

a CX output (phase C excitation) of magnetic
heading to the Course Indicator and the co-
pilots BDH . The characteristics of this out-
put shall be identical to nagnetic heading no. 1
(refer to 3005.7.2a).

Magnetic Heading No. 4 - The CAU shall supply
a CX output (phase C excitation) of magnetic
heading to the C'G  The characteristics of
this output shall be identical to nmagnetic
heading no. 1 (refer to 30.5.7.2a).

Magnetic Variation - The CAU shall supply a
synchro differential transmtter (CDX) output
of magnetic variation to HARS Adapter
cv-()/AsN-50. The out put source shall be a
CDX equivalent to a 26V-08CDX4C. The maxi mum
rate of change of the output shall be

200 deg/sec. The accuracy shall be 0.25
degrees (lo) in the normal node. The accuracy
in the nagnetic slaved backup node shall be
0.25 degree for | magnetic variation <45°

0.5 degree for 45°< | magnetic variation] < 90°,
and 1.0 degree for 90°<| nmagnetic variation]
<1800(10). Al of the accuracies assune a
perfect magnetic heading input (refer to
30.5.7.1a).
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True Heading - The CAU shall supply a CX output
(phase C excitation) of true heading to the C G
The out put source shall be a CX equivalent to a
26V- 11- TX4C. The maxi num rate of change of the
out put shall be 200 deg/sec. The accuracy shal
be 4 arcminutes (10) plus 0.3 arcm nutes/deg/sec
not including stable elenent position errors.

Heading Error - The CAU shall supply a clutched
CX output (phase A excitation) of heading error
to the AFCS. The output source shall be a CX
equi valent to a 26V-08CX4C. The maximum rate

of change of the out%ut shal | be 200 deg\sec.
The range shall be -30 *3 degrees to +30 %3

degrees.  The centering error shall be +8. arc-

m nut es maxi mum and the engage error shall be
28 arcm nutes nmaxi num

Pitch No. 1 - The CAU shall supply a CX out put
(Phase A excitationL of pitch angle to the AFCS
The output source shall be a CX equivalent to a
26V-08CX4C. The nmaxi mum rate of change of the
out put shall be 60 deg/sec. The range shall be
+90 degrees. The accuracy shall be 5 arcm nutes

(Iog plus 0.1 arcm nutes/deg/see, not including
stabl e el enent position errors.

Pitch No. 2 - The CAU shall supply a CX output
(phase C /180excitation) of pitch angle to
the RAI. The characteristics of this output
shall otherwi se be identical to pitch no. 1
(refer to 30.5.7.2i).

Pitch No. 3 - This CAU output to the RAl shal
be identical to pitch no. 2 (refer to 30.5.7.2j).

Roll No. 1 - The CAU shall supply a CX out put

(phase A excitation% of roll angle to the AFCS
The output source shall be a CX equivalent to a
26V- 08C34C. The maxi mum rate of change of the
output shall be 300 deg\sec. The range shal

be O to 360 degrees. he accuracy shall be

5 arcminutes (10) plus 0.1 arcm nutes/deg/ see,
not including stable element position errors.
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(cont)

n. Roll No. 2 - The CAU shall supply a CX out put
(phase C /180° excitation) of roll angle to the
The characteristics of this output shall
otherMAse be identical to roll no. 1 (refer to
30.5.7.2n).

p. Roll No. 3 - This CAU output to an RAl shall be
identical to roll no. 2 (refer to 30.5.7.2n).

q. Synchro Excitation - Al synchros will be ex-
cited with 26 volts rns, 400-Hz, phase C except
the output synchros to the AFCS which will be
excited with 26 volts rms, 400 Hz,
The aircraft will provide two separate inputs
of 26 volts rms, 400 Hz, phase C excitation to
the CAU (RAl excitation is phase C /180°). The
AFCS Wil | supply the 26 volts rns, 400 Hz,
phase A to the CAU

30.5.8 CﬁiAAwionics D ital Interface -Refer to table XXII for
operational range, | ength, resolution and zero reference
for the digital- data transnttted bet ween the CAU and externa
avi oni cs.

TABLE XXI'1. CAU AVIONI CS DI G TAL | NTERFACE

Word .
. Operational Resolution Zerxro
Quantity Range %EE%:? (LSB Value) Point
True Heading | 0° to 360° 15 0.6592 0°
(OT) arcminutes
Magnetic 0° to 360° 13 2.637 0°
Heading arcminutes
(6,,)
Velocity +1,638.2 15 0.1 ft/sec 0 ft/sec
North ft/sec
(V)
Velocity '+1,638.2 15 0.1 ft/sec 0 ft/sec
East ft/sec
(V)
Latitude 0° to *90° 17 0.1 arc- 0°
minute
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TABLE XXI'1. CAW AVI ONI CS DI G TAL | NTERFACE (cent)
- Vor d -
- Oper at i onal Resol uti on Zero
Quantity Range %eBi”tgé)h (LSB Val ue) Poi nt
Longi t ude 0° to %180° 18 0.1 arc- 0°
m nut e
Gound Speed| 0 to 1,638.2 14 0.1 ft/sec 0 ft/sec
(V,) ft/sec
Drift Angle 0° to %90° 13 1.319 arc- 0°
(e) m nut es
Barometric -1,000 to 12 20 ft 0 ft
Al titude +40, 940 ft
(Hp)
True Air 75 to 450 13 0.1 kt 0 kts.
Speed kts.
( Vi)
30.5.8.1 Standard Interfaces - Al digital interfaces shall

conformto one of the followng definitions by which they nust

be desi gnat ed:

a.

Type 1 - Atwisted pair of AWG 22 wires with

one wre used for the signa
wire used for the conplement of the

and the other

si gnal .

(1)

True state (1):
Fal se state (0):

Noi se | mmunity:

+4 volts 1.5

0 volts +0.5,

M ni num of =5

volts
-Ovolts

volts

common node and a minimum of 0.3 volts
line-to-line noise immunity.

I nt erconnecting cabl es:

Ri se and fal

tines:

1096 and 9096 points.

Recei ver i npedance:
of 130 ohms +10% and

capaci t ance.
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(6) Pulse width: =0.65 psec at the 50%
anpl i tude points.

h. Type - Standard GC 875S-1 coaxial cable

(1) True state (l): +4 volts +1.5 volts
Fal se state (0): 0 volts +0.5, -0.0 volts

(2) Interconnecting cables: 60 feet maxi mum

(3) R se and fall tinmes (non-clock pul ses):
<0.15 psec between 10% and 90% anplitudes
with a pulse width of =>0.65 psec at the
50% anplitude points.

() Rise and fall times (1.2 MHz £0.1% cl ock
pul ses): s 25 nanoseconds with 100 +25
nanoseconds pulse width at the 50% anpli -
tude points.

(5 Termination:  Characteristic inpedance
+5% shunt capacitance < 100 picof arads.

c. Type - Single AWG 22 wire for control signals.

(1) True state (I): +4 volts £1.5 volts
Fal se state (0): Ovolts +0.5, -0.0 volts

(2) Interconnecting cables: 60 feet maximum
(3) Rise tine (driver): 75 pusec #25 psec

(4) Receiver inpedance: 24K ohnms and <100
pi cof arads per receiver. Each driver
circuit shall be capable of driving a
m ni mum of 4 receivers.

The following is applicable to Type 1, 2, and 3
i nterfaces:

Waveforms are to be measured at sending end when
specified cable length is termnated with the worst
case specified term nating inpedance.

30.5.8.2 CAUCP Serial Interface - The CAU shall function as
an intermediary data processor In sending data fromthe ANCU
to the CP (velocity north, velocity east, true heading, and
magnetic heading) (VN, VE, qT, and qM or receiving data from
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(cont)

the CP (latitude, |ongitude) for transmission to the ANCU. Both
types of operations are initiated in the ANCU- CAU serial inter-
face whereby a 6-bit request code (EOP node) is sent to the CAU
fromthe ANCU to informthe CAU that the ANCU either has data
to be sent by the CAUto the CP, or that it desires the CAU to
obtain data fromthe CP. . These requests are referred to as

CP- out put %pe requests (CPO or CP-input (CPl) type requests.
The codes Ich the ANCU sends to the CAU via Data 2 are given
in table XXIIl. The CP input 1.2-M¥ clock shall be used
for clocking data to and fromthe CP
TABLE XXI'11. REQUEST CODES
Request Code CAU Data
MSB LSB Type Request 1/0
| —— e ———

010000 Platform Heading, Fine (¢p8) Output
010001 Magnetic Heading Output
010011 True Heading, X8 (¢T8) Output

True Heading Self Test (¢Tl) 3

Roll Self Test
011100 Pitch Self Test

> Input

Mag Var Self Test
Sin Lat Self Test
Mag Heading Self Test J
True Heading Self Test
Roll Self Test
010010 Pitch Self Test

> Output

Mag Var Self Test

Sin Lat Self Test

Mag Heading Self Test -
011000 Mode Control Input
011001 Mag Var (CIU Right Display) Input
011010 Latitude (CIU Left Display) Input
0ll1l11o0 True Heading Corr. Factor Input
001011 CP input - Latitude Output
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TABLE XXl I1. REQUEST CODES (cont)
Request Code
MSB LSB Type Request CAg/gata==4
00101 oF CP Input - Longitude . T==Output
0 1111 CP Output - Vv, Input
00111 o0* CP output - VE Input
00110 1* CP Output - GT and QM Input
000010 Doppler (Ground Speed & Drift Output
Angle)
000100 ADC (Baro Alt and True Air Output
Speed)
000111 Test to CAU (Bit) Input
00011 0* Test to ANCU (Bit) Output

*Prggram initiation not required by ANCU; generated auto-
matically by CAU.

Para 30.5.8.2
(cont)

CPO Requests - Upon initiation of a CPO request
in the ANCU-CAU interface, data shall be | oaded
sequentially (V, V., g, and g@ into the
CP-CIG registers via Data 2 and the CAU serial
data register. These data shall enter the CAU,
MSB first, in the formof three 28-bit words

in the format shown in table XX V.

VN shall be loaded into CP-CIG register no. 1,
VE shall be loaded into CP-CIG register no. 2,
and ep/eyshall be |oaded into CP-ClI G register
no. 3. These data shall remain in the CP-CIG
registers until updated fromthe ANCU (10 tines
per second mninmum or requested by the CP

(20 times per second maximumn). Upon initiation
of the CP nessage request signal, the CAU shal
respond within 600 mcroseconds with a 64-bit
nessage gate to the CP along with 64 bits of
data transmitted in sequence, MSB first, from
CP-CI G data register no. 1, 2, and 3. The data
shall be transmitted in the format shown in

168
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(cont)

figure 38. The maxi mum del ay of the | eading
edge of the first data bit with respect to the
| eadi ng edge of the nessage gate shall be 200
nanoseconds. In addition, the nessage request *
signal shall return to its false state within

10 pus of the |eading edge of the nessage gate.

In the event that the CP nessage request appears
concurrently with a C G nessage request, the

CP request shall have first priority. I n addi -
tion, the ID code for this nessage shall be a

“I” in bits 63 and 64.

b. CPlI Requests - The CAU shall initiate two
nessage requests to the CP as a result of
receiving the proper 6-bit request code on
ANCU Data 2 (table XXII1). The CP shall respond *
within 300 uys with a 32-bit nessage gate and
nessage in response to each request. The nmessage
request signals shall return to their false
state within 10 ps of the |eading edge of their
respective nessage gates. The second nessage
request shall be generated automatically wthin
200 ps of the trailing edge of the first nes-
sage gate. The nessage gates shall be synchro-
nous with the CP selected clock which shall be
used in clocking each 32-bit nessage into the
CAU with the maxi num delay of 200 ns fromthe
| eadi ng edge of the first data bit with respect
to the | eading edge of the nessage gate. The
nmessages shall be transmitted to the CAU, MSB
first, in the format shown in figure 38. Each
32-bit message shall go through a three-bit
delay in being shifted into the first 27-bit
positions of the CAU serial data register

Each nessage will then be serially shifted out
of the serial data register, MSB first, to the
ANCU via Data 1 for interleave into nenory. .

Refer to 30 5.10. 1.

c. CP Message Request In - This nessage request
fromthe CP shall be answered by the CAU with a
nessage gate and a nessage. Refer to 30.5. 8. 2a.
The CAU line receiver shall be a Type 1 circuit.

*

d CP Message Gate Qut - This nessage gate from
the CAU shall bracket all bits in the CP Message
out . Refer to 30.5. 8. 2a. The CAU line driver *
shall be a Type 2 circuit.
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(cont)

e. CP Message Qut - This nessage from the CAU shall
contain velocity north, velocity east, true
headi ng, and magnetic heading. ~ Refer to
30.5.8.2a. The CAU line driver shall be a Type
2 circuit.

f. CP Message Request Qut - This nessage request
fromthe CAU shall be answered by the CP with a
message gate and message. Refer to 30.5.8.2b
The CAU line driver shall be a Type 1 circuit.

g CP Message Gate In - This nessage gate fromthe
CP shall bracket all bits inthe CP Message In.
Refer to 30.5.8.2b. The CAU line reciver shall *
be a Type 2 circuit.

h. CP Message In - This nessage fromthe CP shal
contain latitude and |ongitude informtion
Refer to 30.5.8.2b. The CAU line reciever shal
be a Type 2 circuit.

i. CP dock - The CP shall provide a continuous
1.2-MHz clock to the CAU for clocking data to
and fromthe CP. The accuracy shall be +0.1
per cent . The CAU line receiver shall be a
Type 2 circuit.

30.5.8.3 CAUCIG Serial Interface - This interface shall be
identical in operation to the CAUCP serial interface for CPO
type requests (refer to 30.5.8.2a) with the exception that only
the true headi ng/ magnetic heading data stored in the CP-CG
register no. 3 are transferred to the C G upon the C G request
signal coming true. Wien this occurs (the CIG may request data

up to 20 tines per second) , the 32 bits of data are transferred
to the G in the format shown in figure 38 as well as being
recirculated in CP-CIG register no. to await CP request or
update from the ANCU. In addition, the CP nmessage request has

first priority over the G nessaPe request, should the two
occur concurrently. The CAU shall provide a 1.2-Miz clock for
clocking data to the C G

a. Cl G Message Request - This nmessage request from
the C G shall be answered by the CAU with a
nessage gate and a nessage. Refer to 30.5.8.3.
The CAU line receiver shall be a Type 1 circuit.
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bh. CIG Message Gate - This message gate fromthe
CAU shall bracket all bits in the C G nessage.
Refer to 30.5.8.3. The CAU line driver shall *
be a Type 2 circuit.

c. C G Message - This nessage from the CAU shall
contain true heading and nagnetic headi ng.
Refer to 30.5.8.3. The CAU line driver shall be *
a Type 2-circuit.

d. CdG dock - The CAU shall provide a 1.2-Miz
clock to the C1G for clocking the CI G nessage.
This clock shall always be available when air-
craft power is on, regardless of a CAU power
supply failure or a CU off condition. The
accuracy shall be +0.1 percent and the pul se
wi dth shall be 100 25 nanoseconds. The CAU
line driver shall be a Type 2 circuit.

30.5.8.4 CAUDOPLR Serial Interface - The CAU shall initiate

a nmessage request to the doppler as a result of having received
the proper six-bit request code fromthe ANCU (EOP node) via
Data 2 (table XXII1I). The DOPLR shall then respond with a 32-bit *
nessage gate and nessage. The message request from the CAU
shall return to its false state within 10 us of the |eading edge
of the message gate. The CAU shall provide a 1.2-MHz clock for
clocking data into the CAU  The | eading edge of a data bit
fromthe DOPLR with respect to the |eading edge of the CAU cl ock
shall be within 200 ns. The data fromthe DOPLR shall be trans-
mtted, MSB first, in the format shown in figure 38. The 32-

bit message shall go through a 3-bit delay in being shifted into
the first 27-bit positions of the CAU serial data register. The
DOPLR data shall then be shifted out, MSB first, of the seria
data register to the ANCU via Data 1 for interleave into nenory.
Refer to 30.5.10. 1.

a. DOPLR Message Request - This nmessage request
fromthe CAU shall be answered by the DOPLR

with a nessage gate and a nessage. Refer to
30.5.8. 4. The CAU line driver shall be a Type
1 circuit.

b. DOPLR Message Gate - This nmessage gate fromthe
DOPLR shal | bracket all bits in the DOPLR nes-
sage. Refer to 30.5.8.4. The CAU line receiver *
shall be a Type 2 circuit.
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C. DOPLR Message - This nessage from the DOPLR shal
contain ground speed and drift angle information.
Refer to 30.5.8.4. The CAU line receiver shall
be a Type 2 circuit.

d. DOPLR dock - The CAU shall provide a 1.2-VHz
clock to the DOPLR for clocking the DOPLR nes-
sage. This clock shall always be available
when aircraft power is on, regardless of a %ﬁu
power supply failure or an off condition. e
accuracy shall be £0.1 percent and the pul se
wi dth shall be 100 +25 nanoseconds. The CAU
line driver shall be a Type 2 circuit.

30.5.8.5 CAUADC Serial Interface - The CAU shall initiate a
nessage request to the ADC as a result of having received the
proper six-bit request code from the ANCU (EOP node) via Data

2 (table XXII1). The ADC shall then respond with 32-bit nesage
gate and message. The nessage request from the CAU shall re-
turn to its false state within 10 pys of the |eading edge of the
message gate. The CAU shall provide a 1.2-M4z clock for clocking
data into the CAU. The leading edge of a data bit fromthe ADC
with respect to the |eading edge of the CAU clock shall be

within 200 ns. The data fromihe ADC shall be transmtted, MSB
first, in the format shown in figure 38. The 32-bit message

shall go through a 3-bit delay in being shifted into the first
27-bit positions of the CAU serial data register. The ADC data .
shall then be shifted out, MSB first, Of ‘the serial data register
to the ANCU via Data 1 for interleave into nenory. Refer to
30.5.10. 10

a. ADC Message Request - This nessage request from
the CAU shall be answered by the ADC with a
message gate and a nessage. Refer to 30.5.8.5.
The CAU line driver shall be a Type 1 circuit.

b. ADC Meseage Gate - This message gate from the
ADC shall bracket all bits in the Am nessage.
Refer to 30.5.8.5. The CAU line receiver shal
be a Type 2 circuit.

c. ADC Message - This message romthe ADC shall

contain baronetric altitude and true air speed
i nf or mati on. Refer to 30.5. 8. 5. The CAU I|ine
recei ver shall be a Type 2 circuit.
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ADC O ock - The CAU shall provide a 1.2-VHz
clock to the ADC for clocking the ADC nessage.
This clock ‘shall always be avail able when air-
craft power is on, regardless of a CAU power
supply failure or off condition. The accurac
shall be %0.1 percent and the pulse wdth shah
be 100 225 nanoseconds. The CAU line driver
shall be a Type 2 circuit.

30.5.9 CAU Avionics Discrete Interface

30.5.9.1 Discrete Inputs to CAU from Avi oni cs

a.

DOPLR No-Go - This discrete is not used in the
CAU but is retransmtted to the ANCU  This
CAU input fromthe DOPLR goes to a true (high)
state to indicate that the DOPLR has mal f unc-
tioned or is in menory and that DOPLR data are
therefore invalid. The CAU line receiver shall
be a Type 3 circuit, except that line driver
power off and a source inpedance greater than
2000 ohms or a line driver input open shall be
recogni zed as a true (no-go) state and pulled
up to 7 %1 volts.

ADC No-Go - This discrete is not used in the
CAU but is retransmtted to the ANCU. This CAU
input fromthe ADC goes to a true (high) state
to indicate that the air data conputer has nal -
functioned and that ADC data are therefore

i nvalid. The CAU line receiver shall be a

Type 3 circuit.

HARS No-Go - This discrete is supplied to the
CAU fromthe HARS for use in the CAU and re-
transm ssion to the ANCU.  This CAU input from
the HARS goes to a true (high) state to indicate
that the HARS nmagnetic heading information is
not valid or is unsoothed. The CAU |line

recei ver shall be a Type 3 circuit.

Flag Reset - This discrete is supplied to the
CAU fromthe SCRAM for use in the CAU and re-
transm ssion to the ANCU, ClU, PSU, and IMJ to
reset the no-go flags in each of these units to
the no-fault (go) state. The flag reset input
fromthe SCRAMis a high (1) pulse, 250 £25
msec in width. Absence of this pulse causes
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restoration of the fault indicator circuits to
their normal fault seeking condition. The CAU
l'ine receiver shall be a Type 3 circuit.

e. dutched Heading Discrete - This discrete from
the AFCS shall go to a 28 volts d-c to engage
the clutch to allow the rotor of ‘the heading
error CXto follow the true headi ng servo.

“When the discrete is at Ovolts d-c, the clutch
shal|l be de-energized and the CX shaw supply

el ectrical zero. (Refer to 30.5.7.2h

30.5.9.2 Discrete Qutputs from CAU to Avionics - The output

i npedance to ground of these Type 3 discrete outputs fromthe
CAU gf avionics shall be approximately 100 ohns i f CAU power
is off.

a.  ANCU No-Go - This discrete output fromthe CAU
to the SCRAM shall be provided to indicate that
the ANCU mal function flag has been set. \hen
the flag is in a set (no-go) state, a high shal
be supplied. Wen the flag is in a reset state
a low shall be supplied. The CAU line driver
shall be a Type 3 circuit.

b. ClU No-Go - This discrete output fromthe CAU
to the SCRAM shall be provided to indicate that
the ClU mal function flag has been set. Wen the
flag is in a set (no-go) state, a high shall be
supplied. Wen the flag is in a reset state
a |low shall be supplied. The CAU line driver
shall be a Type 3 circuit.

c. IMJ No-Go - This discrete output fromthe CAU
to the SCRAM shall be provided to indicate that
the | MJ mal function flag has been set. Wen
the flag is in a reset (go) state, an open
relay contact shall be supplied. Wien the flag
is in a set (no-go) state, a ground shall be
supplied. The relay contacts shall have a
28-volt d-c, 0.5-anpere capacity. The conmon
contact shall be connected to ground.

d.  PSU No-Go - This discrete output from the CAU
to the SCRAM shall be provided to indicate that
the PSU mal function flag has been set. Wien the
flag is in a reset (go) state, an open relay
contact shall be supplied. Wen the flag is in
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a set (no-go) state, a ground shall be suppli ed.
The relay contacts shall have a 28-volt d-c,

0. 5-anpere capacity. The commpn contact shal

be connected to ground.

CAU No-& - This discrete output fromthe CAU
to the SCRAM shall be provided to indicate that
the CAU nmal function flag has been set. \en
the flag is in a reset (go) state, an open
relay contact shall be supplied. \Wen the flag
is in a set (no-go) state, a ground shall be
supplied. The relay contacts shall have a
28-volt d-c, 0.5-axnpere capacity. The common
contact shall be connected to ground.

INS No-Go - This discrete output fromthe CAU
to the CP shall go to the true (high) state to
indi cate than AN ASN-92(V) velocity data are
not valid. The CAU line driver shall be a
Type 3 circuit.

INS Mbde - This discrete output fromthe CAU
to the SCRAM shall go to the true (high) state
to indicate that the ANNASN-92(V) is in the
inertial node of navigation. The CAU line
driver shall be a Type 3 circuit.

Doppler-INS Mdde - This discrete output from

the CAU to the SCRAM shall go to the true (high)
state to indicate that the ANN ASN-92(V) is in
the doppler-inertial node of navigation. The
CAU line driver shall be a Type 3 circuit.

MAG SLV or Free Mbde - This discrete output
fromthe CAU to the SCRAM shall go to the true
(high) state to indicate that the AN ASN- 92(V)
is in the magnetic slave or free attitude refer-
ence node. The CAU line driver shall be a

Type 3 circuit.

Vertical Reliability No. 1 - This discrete output

fromthe CAU to the AFCS shall be provided to
indicate the validity of the pitch and rol
outputs fromthe CAU.  When the attitude outputs
are valid, 3 pajr O closed relay contacts shall
be supplied. \Wen the attitude Outputs are not

valid, a Pair of normal Iy open relay contacts

shall be supplied. The telay contacts shall have

a 28-volt d-c, 3-anpere capacity.
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k. Vertical Reliability No. 2 - This discrete
output fromthe CAU to the RAl shall be identical «
to vertical Reliability No. 1 (refer to
30.5.9.2]) except that the relay contacts shall *
have a 26-volt rms, |-anpere capacity.

. Vertical Reliability No. 3 - This discrete
output fromthe CAU to the RAI shall be identical
to Vertical Reliability No. 2 (refer to
30.5.9. 2k) .

30.5.10 CAU ANCU Interface

30.5.10.1 CAU ANCU Serial Interface - Refer to 3.4.4.3.1 for a *
description of the CAU ANCU serial interface operation and signa

descri ption. Figure 39 describes the CAU serial interface timng *
requirenents.

a. Clock 1 (CAU to ANCU) - A 6-M1z square wave clock

(83 £20 ns pulse width) _fromthe CAU shall be
supplied to the ANCU. ~The CAU line driver shal
be a Type D circuit.

h. dock 2(ANCU to CAU) - A restored 6-Miz clock
fromthe ANCU to the CAU shall be derived for
Clock 1. The CAU line receiver shall be a Type
D circuit.

C. Sync (CAU to ANCU) - An envel ope from the CAU
to the ANCU shall be supplied for gating data
to or fromthe ANCU The CAU |line driver shal
be a Type D circuit.

d. Data 1 (CAU to ANCU) - Data (to be interleaved
into the ANCU nenory) shall consist of data
words from internal CAU operations or external
avionics. The data formats and address assign-
ments of the 40-bit messages on Data 1 shall \
conformto table XXV. Data to be interleaved
out of the ANCU menory shall be initiated by
the 12-bit conmmand address nmessages on Data 1 \
conformng to table XVI. The CAU line driver
shall be a Type Dcircuit.
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Figure 39. ANCU CAU Tim ng D agram
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Data 2 (ANCU to CAU) - The ANCU shall transmt
either a 6-bit or 28-bit nmessage to the CAU on
Data 2. The 6-bit request codes, which pro-
vide the basis for CAU operation decisions, .
shall conformto table XXIIlI. The 28-bit data
words, for internal CAU usage or retransm ssion
to external avionics, shall conformto table \
XXIV. The CAU line receiver shall be a Type D
circuit.

f. Busy - Refer to 3.4.4.3.1c(6). The CAU line ’
recei ver shall be a Type A circuit.

g. Request Ready - Refer to 3.4.4.3.1c(7). The
CAU line receiver shall be a Type A circuit.

30.5.10.2 Discrete Inputs to CAU from ANCU - Four (a thru d)
of the eight available ANCU progranmabl e output discretes shal
be utilized for the E-2C application

a. IMJ Level - This is a software devel oped
di screte supplied fromthe ANCU to the CAU
whi ch goes true (high, open, or ANCU power
off) to indicate that the platformis |evel
If the system has been switched into an
attitude backup node, and the ANCU is stil
functioning properly, the platform | evel
signal will be equivalent to the | MJ Ready.
If the CAU control conmmand discrete has been
recei ved by the CAU, this signal shall be
i gnor ed. Wien the ANCU is operating properly,
this discrete may be used to develop the
vertical reliability signal. The Al l'ine
driver and the CAU line receiver shall be
Type B circuits.

b. CAU Flag Set - This output fromthe ANCU to
the CAU shall go to a true (high, open, or
ANCU power off) state to indicate that the
software has detected a nmalfunction in the
CAU. This signal, when in the true state
for a mninmumof 20 mlliseconds, shall
cause the CAU flag to go to the set (no-go)
state if the CAU flag reset signal is not
present. The ANCU line driver and the CAU
line receiver shall be Type B circuits.
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C. DOP-INS Mode - This software devel oped discrete
output fromthe ANCU goes to a true (high, open,
or ANCU power off) state to indicate that the
CAINS systemis in the doppler-inertial node
of navigation. The electrical interface is
Type B circuitry.

d. INS Mode - This software devel oped discrete
out put fromthe ANCU goes to a true (high,
open, or ANCU power off) state to indicate
that the CAINS systemis in the inertial node
of navigation. The electrical interface is
Type B circuitry.

e. CAU Control Command - Refer to 3.4.4.3.2b.
The CAU line receiver shall be a Type B circuit.

f. INS No-Go - Refer to 3.4.4.3.2c. The CAU
line receiver shall be a Type B circuit.

g. CAU Flag Reset - Refer to 3.4.4.3.2d. The CAU
line receiver shall be a Type C circuit.

h. ANCU No-Go - Refer to 3.4.4.3. 2e. The CAU
line receiver shall be a Type C circuit.

30.5.10.3 Discrete Qutputs from CAU to ANCU - Three of the
seven avail abl e ANCU input discretes shall be utilized by the

program for the E-2C application.

a. HARS No-Go - This discrete input to the ANCU
goes to a true (high, open, or CAU power off)
state to indicate that the HARS magneti c head-
ing information is not valid or that it is
unsoot hed. The software would not use HAM
magnetic heading information at this tine, but
woul d devel op magnetic heading frominertially
derived headi ng. This discrete is used both
in the CAU and in the ANCU  The CAU Iline
driver and the ANCU |line receiver shall be
Type B circuits.
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b. Doppler No-Go - This discrete input to the
ANCU goes to a true (high) state to indicate
that the doppler has malfunctioned or is in
the nmenory node and, therefore, that the
doppl er groundspeed and drift angle infornma-
tionis not valid. The electrical interface
isType B circuitry.

C. ADC No-Go - This discrete input to the ANCU
goes to a true (high) state to indicate that
the air data conputer has nal functioned and,
therefore, that the ADC baronetric altitude
and airspeed information is not valid. The
electrical interface is Type B circuitry.

d. Flag Reset - Refer to 3.4.4.3.3b. The CAU
line driver shall be a Type C circuit.

e. CAU Fail - Refer to 3.4.4.3.3c. The CAU line
driver shall be a Type C circuit.

30.5.10.4 Converter Reference. The CAU shall provide an out put

of 26 volts rms, 400 Hz, phase Cto the ANCU for use as a refer
ence to the ANCU A/ D converters.

30.5.11 CAUIMJ Interface

30.5.11.1 CAUIMJ D screte Interface

a. | MU Ready - Refer to 3.4.4.2a(1). The CAU
line receiver shall be a Type B circuit.

b. IMJ No-Go - Refer to 3.4.4.2a(2). The CAU
| oad shall be a 40-ma relay coil with +28
volts d-c connected to the other end.

C. Flag Reset - Refer to 3.4.4.2a(3). The reset
pul se width shall be 250 +25 nsec. The CAU
line driver shall be a Type C circuit.

30.5.11.2 CAUIMJ Analog Interface

a. Pitch Angle - Refer to 3.4.4.2b(1). The CAU
shall load the pitch synchro fromthe IMJ with
a CT conformng to 26V-08CT4c. The inpedance
to ground shall be greater than 2 negohns.
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Roll Angle - Refer to 3.4.4.2b(2). The CAU
shall load the roll synchro fromthe IMJ with
a CT conform ng to 26V-08CT4C. The i npedance
to ground shall be greater than 2 nmegohns.

Platform Heading (X8) - Refer to 3.4.4.2b(4).
The CAU shall |oad the fine heading resol ver
fromthe IMJ with an inpedance to ground
greater than 2 negohns.

Sin Lat/Mag Slave Hdg Error - This output from

the CAU to the I MJ shall be swtched auto-
matically by the CAU to output the appropriate
signal as a function of the backup node. Sine
latitude shall be supplied in the free node
and magnetic slave heading error shall be
supplied in the magnetic slave node.

(1) Sin Lat - This signal shall be propor-
tional to the sine of the latitude angle
and is only defined between S70° and S90°
or N70° and N90°. The range of the signa
shall be -1.413 to -1.504 volts d-c and
+1.413 to +1.504 volts d-c and shall have
an accuracy of 10 mllivolts (90°=

+1.504 volts). This output shall be
designed to drive a nininuminpedance of
20K Chns

(2) Mag Slave Hdg Error - This signal shal
be proportional to the difference between
t he magnetic heading input fromthe HARS
and the position of the nmagnetic headi ng
servo. The range of the signal shall be
+13 volts d-¢c wth an accuracy of =1
volt d-c. The scale factor of the signa
shall be 1 degree _of heading error _
= 10 volts d-c. Zero volts = zero heading
error. The output shall be a positive
vol tage when the nagnetic heading from the
HARS is greater than the magnetic heading
derived w thin CAU.

Synchro Excitation - The CAU shall provide an
output of 26 volts rnms, 400 Hz, phase Cto the

IMJ to be used as excitation to the IMJ pitch
and roll synchros and the heading resol ver.
This sane excitation is also supplied ?s refer-
ence to the ANCU A/D converter, as Well as

internally to the CAU A/D converter.
186
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30.5.12 CAU-A U Interface

30.5.12.1 CAU-CIU Serial Interface - In the nornal nobde of
operation, the CAU receives ClU BCD display word data and %
command word data via Data 2 under control of the CAU- ANCU

serial interface.

The CAU shall take control of this interface fromthe ANCU when
the CAU Control Command discrete fromthe ANCU to the CAU goes «
to the true state as defined in 3.4.4.3.2b. The C U shall
communi cate with the CAU through line receivers and drivers in

the ANCU which shall renain operational even with the |oss of
the internal ANCU power. Power fromthe ClU power source wthin
the ANCU shall be sufficient to maintain this C U CAU comuni ca-
tions link. Digital data shall be transmtted between the ClU
and CAU in the backup nodes (MAG SLV or FREE) consisting of %
BCD data for right and left displays (magnetic variation and
latitude, respectively), a discreté data word for switch posi-
tions (command word), and a discrete data word for annunciator

| anps (status word). The electrical interface for signals

bet ween units is Type A Refer to 3.4.4.4 and 3.4.4.3.5.

a. ClU dock - A 150-KHz clock with a pulse width
OL 833 ns shall be provided fromthe CAU to
the ClU.

b. Enter - This discrete pulse, which goes to
its true state for two bit tinmes when the ClU
ENTER pushbutton is depressed, shall be used to
initiate an address word to the ClU

C. Control - This signal shall be a 28 clock
period envel ope sent fromthe CAU to ClU to
indicate to the CIU that serial data are to be *
taken in, sent out, or taken in and sent out.
The true state of this signal shall enable
serial transmni ssion.

d. Serial Data from CAU to CU - This data line
shall transmit 8 bits of data (status or display
word) , LSB first, fromthe CAU The status
word shall contain the bits which control the
ENTER, FREE, and MAG SLV | anps as well as the
sign and punctuation lanps for the left and
right display words. Each of these |anps shal
have one bit in the status word as specified
in table XI. There shall also be one data word *
assigned to each of the two display words
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(refer to

table 111). The sign and punctuation

of the display words shall be contained wthin
the bits of the status word. The eight bits of
address for the status word and two display .

wor ds are

specified in table XXViI.

Serial Data fromClUto CAU - This data |ine

shall transnmt 28 bits of data (conmand or
di splay word), LSB first, to the CAU.  The
command word bits are specified in table XXvVIl *

and shal

represent the data switch (PRES PCS

and N\WPR/ W), node switch (MAG SLV), ENTER node
selector (left and right) and “On Deck.” The

two display words, left or right, shall con-

tain the
XXVI ).

*

data to be entered (refer to table
The 8 bits of address for the comrand *

word shall conformto table XXVIII.

Basic timng relationships between these

signals in the interface are specified in %

figure 14.
30.5.12.2 Heading Slew Inputs - The heading slew inputs shall
be enabled within the CAU only in the free node of operation. "
Refer to 3.4.4.4b.

a. Heading Slew Sian - The input shall be either

aﬁen or connected to the heading slew return.

en the i

shall slew in a direction to cause the true
headi ng output to increase in a positive

direction.
headi ng sl

nput is open, the true heading servo *

*
*

When the input is connected to the
ew return, the servo shall slewin *

a decreasing direction.

Headi ng S

|ew Fast - When this input is con-

nected to

headi ng servo shall slew at the rate of 51
degrees/ second =10 percent.

the heading slew return, the true

Heading Slew Slow - Wen this input is con-

nected to the heading slew return, the true *
headi ng servo shall slew at the rate of 3.3 *
degrees/ second =10 percent. *
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TABLE XXVII. BIT POSITI ON ASSI GNMENT FOR DI SPLAY WORDS
Left Display Wrd (Latitude) Right Display Wrd (Mg Var)
Bi t Functi on Rit Functi on
=
1 (LSB) Digit 1, 1 Bit 1 (LSB) Digit 1, 1 Bit
2 Digit 1, 2 Bit 2 Digit 1, 2 Bit
3 Digit 1, 4 Bit 3 Digit 1, 4 Bit
4 Digit 1, 8 Bit 4 Digit 1, 8 Bit
5 Digit 2, 1 Bit 5 Digit 2, 1 Bit
6 Digit 2, 2 Bit 6 Digit 2, 2 Bit
7 Digit 2, 4 Bit 7 Digit 2, 4 Bit
8 Digit 2, 8 Bit 8 Digit 2, 8 Bit
9 Digit 3, 1 Bit
10 Digit 3, 2 Bit
11 Digit 3, 4 Bit
12 Digit 3, 8 Bit
13 Digit 4, 1 Bit
28 (MSB) Digit 7, Sign Bit 28 (MSB) Digit 7, Sign Bit
TABLE XXVI11. BIT POSI TI ON ASS| GNVENTS
FoR THE cowwvAND ( MODE) WORD
Bi t Functi on
1 Sel ect Left Entry Mode
2 Sel ect Right Entry Mode
3 Data Switch Pos 1, WAYPO NT
4 Data Switch Pos 2, FLYOVER
5 Data Switch Pos 3, OFFSET
6 Data Switch Pos 4, BRG RNG
7 Data Switch Pos 5, STGE TM3O
8 Data Switch Pos 6, PRES/ PCS
9 Data Switch Pos 7, TCK/GS
10 Data Switch Pos 8, HDG ALT
11 Data Switch Pos 9, WND
12 Data Switch Pos 10, NWR W
22 Mbde Switch Pos 5, MAG SLV
23 Mbde Switch Pos 6, FREE
24 On Deck*
*Only avail able during ANCU control .
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30.5.13 CAU PSU Interface

30.5.13.1 Power - The CAU power requirenments shall not exceed

20 watts +28 volts d-c
20 watts -28 volts dvc *

75 watts +32 volts d-c unregul at ed

30.5.13.2 CAUPSU Discrete Interface

a. Flag Reset - Refer to 3.4.4.5b(5). The
pul se width shall be 250 *25 nmsec. The
line driver shall be a Type C circuit.

*

b. PSU No-Go - Refer to 3.4.4.5b(3). The CAU | oad
shall be a 40-nma relay coil with +28 volts d-c
connected to the other end.

c. CAUFlag Inhibit - Refer to 3.4.4.5b(2). The *
CAU line receiver shall be a Type E circuit.

30.6 Mounting Base, Electrical Equipnment, Detail ed
Descri ption

30.6.1 Function - The CAU nounting base shall provide shock
and vibration isolation for Converter Amplifier Unit

Cv- 2566/ ASN-92(V).  The nount shall be designed with an integral
transition device which will direct cooling air into the CAU

heat exchanger from a circul ar tube source.

30.6.2 Specification - The nounting base shall be designed in
accordance with ML-C- 172 except as detailed herein.

30.6.5 Installation - The nmounting base shall be configured
as shown on the outline and nounting drawi ng, figure 40

30.6.4 Veight - The weight of the CAU nounting base, including
vibration isolatoin, and cooling air plenum shall not exceed
4.0 pounds.

30.6.5 Installation - The nounting base shall be designed for
installation on a horizontal shelf using sixteen 8-32 NC 2A or

10- 32 NF-2A screws nounted through isolator flange holes. As

indi cated on the outline and mounting drawing (figure 40), cool- =
ing air shall be coupled to the air inlet side of the transistor
deVi ce USi ng SiX 4-4 NC- 2A screws. The sway space requi red

under maxi mum dynanmi ¢ conditions is also shown in figure 40. %
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40. QUALITY ASSURANCE PROVI SI ONS

Refer to 4.

50. PREPARATI ON FOR DELI VERY
Refer to 5.
60. NOTES

Refer to 6.

60.1 Associated Equipnent - The Converter Anplifier

specified in this appendix shall

the following [list of
| TEMS
Inertial Measuring Unit

Air Navigation Computer
Power Supply
Control - I ndi cat or

Aut omatic Flight
System (AFCS)

Renote Attitude Indicator

Bearing D stance Heading
I ndi cator (BDHI)

Course Indicator (C)

Headi ng and Attitude Refer-
ence System HARS)

Tactical Air
Set (TACAN)

HARS Si gnal
( HARS- SDC)

Conput er  Progrner
Air Data Conputer
Control Indicator Goup (GG

Si gnal Conmand Readout and
Al ar m Modul e ( SCRAM

Doppl er Radar Signal Data
Converter (DOPLR-SDC)

Cont r ol

(RAI)

Navi gat i on
Dat a Converter

(CP)
(ADC)

M L- N- 81604C( AS)
Appendi x |

Uni t

be designed to operate with
associ at ed

equi pment s:
TYPE DESI GNATI ON

O\ 1263/ ASN- 92( V)
CP- 964/ ASN- 92( V)
PP- 6188/ ASN- 92( V)
c- 7883/ ASN- 92( V)
AN\ ASW 15

M+ 4
| D-663/ u

| D- 387
AN ASN- 50

AN/ ARN- 52( v)
CV- (TBD) / ASN- 50

AN/ ASA- ( TBD)
TBD
TBD
TBD

C 6689( TBD) / APN- 153( V)
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