
AD—A 067 219 vOueHT CORP DALLAS TEx 6 9/3
AAES/TA 7C CONTROL AND DISPLAY INTERFACE. (U)
OCT 78 .J R PERKINS. D E LAUDER. A J MAREK N62269—78—c—j126

UNCLASSIFIED 2—54 OOtOR—3512 NADC —77326—60 Nt

~~~~
72

~~~~~IJ

_ _ _ _ _  

1

_ _ _  

ii _

_ _  

‘UN Fl’
-~~~~~~~~~~~~~~~~_  a- -



>-

I I; Ii



~~~1T~
W
~

F
~ -~~~~~

CONTROL 

AAES/TA-7C

FINAL REPORT

1 OCTOBER 1978

1 H

I
For

I NAVAL AIR DEVELOPMENT CENTER
DEPARTMENT OF THE NAVY

by 
H

I VOUGHT CORP ORATION
an LTV Company

I
I H



-~~~ — - — -~~~
-—---—----- —

~

I SECUUITV 9~~~S4f A ’ C ~ 3W NIS DA 3 E ‘N~~.n Data !nt,r.a)

I C I~~)
EPCRT DCC’JMENTATICN PAGE BEFORE COMPLETIN G FORM

I 1 . ~~~~~~~~~~~~~~~~~~~~ * 
2. GOVT ACCESSION NO 3. ~ ECI.IEN1” S CAT A L OG NUM~~IR

I . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /
- 4 — . _- anc ~~bt u..) (‘ / 5. ~TYP~~ ~~V A OEO1~~~ r r ~tJr ~.I ~~~~

._. 

~~~

. 

~~~~~

., .

~~ 

~~~. ~~~~~~~~~~ 

/ r~.nai %ngineerin~ ~~~~~~
A~~ S~~~ — C  Cot~tro . and Jis~ iav Inter~ace~ . ‘!av ~~~t~~.g- Ccc.ö~~ ~~~~~ 

-
~ 

..-
~~ 

. - ~~~~~~~~~~~~~~~~~~ . se~~~~

I i i  I
/ 3~- A I ~.II--- 

-- ------ W! ~~~APfl NUMbER(S)

/ /~ 
3. R./ ?erkin~~ / ~~~~ _L~~~

. . . ._ _—~~~~~~~~~ .

I
. D. z../Lautner 

~ 
( /~~ N62 2 69—7S—C— ,~l26

L A. J.ptarek / 
__________________________

3~~~ E~~~3mMu,; OR GAN , AT IQN ‘.A M E A N~~ A OC n ES S ~ ~~~O~~RAM EL EMENT, AW OJ ECT . T A SK

Vought Corpoeation 
AREA & WORK UNIT NUMBE RS

t P. 0. Box 5907
Dallas, Te~ce~ 7322

I )epartmenc ~f the ~avy / /J 0c:~~~~ ~978.
II . C3P4TROLI.ING 3’V ~ CE NAME &ND A OORESS 

~/ ~~~~~~~~~~~~~~~~~~~~~~~~

Naval Air Systems Co~~and 
-
~~~~

washington, ~~. C. ~O36l _____________________________

A . MONIT3WING AGE~’& C’~ 4AM E & A~~O~~.ESS(l1. 4LLL.ran t 1,.,a, CantmiIIn ~ OllIc.) ‘5. SECU~~ITV CLASS. (.1 hi~ rspon i

I .
,

i~ ‘~1: .._.~~~~~~~. t’nclassified
- 7 1 J 15• ~ ECLASSIFICAT ~CP4~ 300NGRA OING

I
. sc~~ats~~

‘ 6. ~ IST~~I9U ’~~ON STA ’ EMENT ‘OS SAl. Rspor t)

I Approved for PublLc Release: D i.~tr ibt&t~ on Unlimited

~7. ~ ISTUISUTIOM STAt EM ENT ~o( 0*6 aba(ioci .øt•r d lfl Block ~O, II dIU.r.nt (1o R.~~.f)

I I$. SUULEMENTARY NOTES 
-

I
I

L ICY WORDS (Cc.wMu. ~ e voi~~~o lid , U i.c. .~~~p sid IdocUI ~ by black n. b..)

AAES (Mv . Aircraft Electrical System) AAZS TA—7C Simulator
HVDC (High Voltage DC) Power Conditionin g & Conversion
SOSTEL (Solid State Electric Logic) L1~fC (Load Management Center)

I 4%NUX (Avionic Multiplexing) Solid State Signal Source
— --~~~~~~~~~~~~~~~~~~~ PGS (Power Generation System) Solid State Power Controller s

20. A BSTRACT ‘C.niIsivs r,v ’eo ~5d, If n....a y .id Idsn*Ify by block m b ~ )

I , This program was conducted for establishing requirements and developing
specific design data for a hot bench mockup (simulator). The simulator
system being developed is based on the AAZS Prototype Design evolved by the
Vought Corporation under contract N62269—75-C-4)39 1. The simulator system will
ultimately be used by NADC to provide a laboratory verif ication of the
operation and per formance of the AAES in an aircraft weapon system environment
The evolved simulator design is formualted around the TA—7C aircraft 

~~~~~~~~~~~~~~~~~~~~~~ 
(

DO ~~~ 1473 EDITION O~ I NOV BE SI oWsOI.CT* U 1 if i d
S/N 0L02 ~ 0I4~ IdO l uc

rr Cl AUS FICAIION OW INIS 0 DI (~~iuo but. ~~uut.d)



—$.~ _~ -.Y, ~~~~~~~~~~~~~~~~~~ ~~.-~~~~~ -------- — .. —- — -*--- -~
-- -- • . — — -. ~~. TT~~~. - 11 ~~_T J ~~TZT ~~~~~~~~~~~~~~~~~~~~~~ 

‘
~~

~‘4I T’~ C L A S S I W I C ~~~ L~N )W ~ b4IS OAGE(W 1’ un Data Eni.r.d)
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definition and design primarily in the control and display areas.
Simulator sturccural, system installation and wire harness designs ar~
planned for development under a follow—on contract. The des~;ns ~eve .c~~ :

P under this contract include the full application of the AAES technolog ..es
to the TA—7C electrical and avionic subsystems and systems. The A.S~ES
technologies include HVDC (High Voltage DC) Power Generation, SOSTEL
(Solid State Elect ric Logic) Power Distribution and Managemen t , and

~~UX ~s’tvionic Multiplexiug~~~~~~ .., .~~ -

I
I - 

c Sect ofl
N 

.. ; t SC~~O~ C
0

p

k

[ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SEC URITy cLAuIr ~CA t ,o N  OF THIS WA GE (W ~.n Oat. Enf.rck)

-



- , 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
I

TABLE OF CON1 ENT~

PAGE NO .

J 1...) [NTRODUCTION 1

2.0 SYSTEM DESIGN 2

2.1 Control—Displa y Circuit ~nd A~semb1v Design s  2
2.1.1 Cockpit Int..~rfice Unit 3
2.1.2 Cockpit C~nt r o1  Panels 3 ‘1
2.1.3 Signal Conditioner Cards 32
2.1.~ Llgi~ting Power Protection Assembly 32
2.1.5 5CC Outout Cards 32
2 . 1 . b  Lamp Driver Assemblie 32
2.1.7 Resistor—Diode Card Assembly 32

2.2 Data Listings 32
2.2.1 rorminal Channel Assignment~

; 33
2.2.2 SCG Input Signal Data 33
.2 2.3 SCG Output Signal Data .

~~2

.2.~ SCG Processor Boolean Equations 

~

I.

1•

4 . .

L.

L

_ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r’-~~—~--- - 
~~~‘~~~

—_~~~~~I ~
-
~~~~

-- 
_

~~~

-

t. .

I
I

LIST O~ TABLES

I ~A3LE ~O. TITLE PAGE NO.

I ~. COCKPIT CONTRO L PANEL DESIGNS 20

.2 SIGN AL SOI.’RC~.
’ DATA CHART 35

I ADDRESS SIGNATURE FUNCTION A~D DES I GNATION
LET TE R S 

INPU T ’OUT PU T DATA C}IART GROUP CODES 

3 INPUT SIGNAL CHARACTERIST I CS CODE 43

5 3A~~ LE OF CROSS—RE FERENCE BE11~EEN IDENTIFICATION
CO D E AND LINE ITEM 

7 OUTPUT DATA CHART S 45

SAMPLE OF CROSS—REFERENCE BENEEN IDENTIFICATION
CODE ANI ) LINE ITEM 

OUTPUT F~I~V I CE TYPE NOMENCLATURE 
I

I
I

L

a’. ii

- -~~~~~~~~



‘—‘V. • •~~‘• -.-- . —‘ .--——‘w --— —. — - - —---—.-. .—
~
-‘——

— — - - - - - -—--——— - - — - - ~~~J..T Jr T .T~~~~~~ ’.~~~’— 
~~~
‘

I
I

LIST OF ILLU STRA TIO~ S

I FIGURE NO. TITLE PAGE NO.

J I TRANSDUCER , PUSH LIGHTED ————— —— — 4

2 AUDIO CONTROL PANEL , FORWARD AND AFT 21

3 ADVISORY / CAUTION INDICAT OR PANEL , FORWARD AND AFT— 25

4 WIRE DIAGRAM , AUDIO 30

5 ~.‘IRE DIAGRAM , ADVISO RY/CAUTION 31

6 TERMINAL CHANNEL ASSIGNMENT DATA 34

r
.—

iii S I
I t  ~~~~~~~~~~~~~ 

‘a-

~~A 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - - - - -- - - TI_:~ - 

— ‘ T T  . -



~~~~~~~~~~~~~~~~ 
_ _ _ _  

~~~~~~~~~~~~~~~~~ =~~-~-- — 
-

I
I

1.0 INTRODUCTION

The purpose of this program was to es tabl ish system requirements and
develop various interface circuit designs and harnesses for making the ~ontro1—J display units of the TA—7C aircraft compatible with the requirements of the
Advanced Aircraft Electrical System (AAES) Simulator. The designs evolved on
this program primarily emcompassed the circuIts, panels , modules and harnesses

r for the TA—7C advisory—display and signal (control) functions. The leve l of
design accomplished on this program involved only the e1ectrica1/electrc~nicsystem and circuit details; the equipment installation , detai l package design
and wire harness designs are planned for development under a subsequent Full
Scale Simulator Development Program. The design and documentation completad
under this program are summarized herein and examples of the data and drawings
are provided. The bulk documentation (data and drawings) will be delivered
along with the AAES Simulator System.

I
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.2.0 SYSTEM DESIGN

Discussed in ~~ o foIlow in~ ~,ara~ r.whs are the design tasks r,erformed
towa rd the develonment of the AAES TA—7C Simulator. Tasks performed included
the design of control—display circuits and assemblies and p renarat ion of SOSTEL
Control Group (SCG) data listings for the sitnulator system. The control—
display related J e s i ’~ns which were developed consisted of:

Cockpit t~ r ftco unit design ,

o Desi gn of twenty—four cockpit control panels ,

o Definiti .n and design of SCG input sign al conditioning circuits and
assemblies ,

o Li gh t ing  power protecti on assembly desi gn ,

o De f in i t i on  and design of 5CC output ca r ds ,

o Design of lainn driver assemblies , and

o Resistor—diode card assembly design

The data l is t ing tasks involved establishing the system control requirements for
the simulator and preparing listings of the fol lowing tvnes :

o Int~ut signal data

o Output signal data

o Boolean equation list

o Terminal I/O assignments

The r esults of t hese design tasks are described in the subsequent paragraphs.

2 .1 Control—Display Circuit  and Assembly Designs

Special assemblies were desi gned which provide the control—display
functions for the TA—7C when interfaced to and controlled by the AAES ADM
hardware. It is noted that the design tasks consisted of only establishing
system, circuit and signal power interface designs for the control—display
related equipment since tasks dealing with packaging and installation are to
be performed on a subsequent Full Scale Simulator Development Program, Contract
N62269—79—C—0220. As a consequence , most of the engineering drawings developed
under this program are not totally complete as they will require the addition
of wire harness in terface  and installation data developed under the subsequent

—5
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D rogram . DrawIngs developed under this program will there fore  be ‘ipdated

I and comDleted as a part  of the N62269—79—C—0220 contract and included
with th e deliverables of that  cont rac t .

I 
The following paragraphs summarize the designs that were developed

under this program. Since the drawings as a whole will be delivered under
the C—0220 contract , designs and drawings which are representative of tasks

I p~~formed ~n this program are included ~~ this report.

2. ..l Cockpit Interface Unit

J A cockpit interface was designed that provides the necessary
co nditioning for control signals and load power compatible wi th  the SCG
reciuj rementS. Si gnals and functions accommodated by the cockp it interface
units design include :

o Altitude Radar Warning

o Rudde r Shak er Pedal

o Angle of Attack

a Head—up Disp lay Hot and ~‘ai l  Si gnals

o Diimning control for IMS (Inertial Measurement System) Panel,
HSI (Horizontal Situation Indicator), and the Head—up Display .

This desi gn is contained on drawing number 83—80360.

2 .1.2 Cockpit Control Panels

1 Selected con t rol panels , a total o f twenty four cockpit control
panels, w e t ’  redesigned to incorporate the switched impedance interface of
the AAES. The primary method used in redesi gn of the panels was to design
simulated switched impedance transducers and to integrate these into the

I cont rol panel functions. Transducers redesigned for this application are
listed below along with their respective drawing numbers.

~ J TRANSDUCER TYPE VOUGHT DRAWING (MULTI—SHEET )

Toggle 83—80326
• Push , Lighted 83—80327
J Rotary 83—80328

Push , Momentary 83—80329

The push lighted transducer design is shown in Figure 1 and is representative
of the designs evolved. Control panels that were redesigned are summarized
in Table 1. The Audio Forward and Aft Control Panels and the Forward and Aft
Advisory/Caution Indicator Panels are representative of the evolved designs and

• are shown in Figures 2 and 3 respectively. Figures 4 and 5 are wire diagram
drawings that contain the system interconnection details for these two sub—

I 
systems.
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TABLE 1

COCKPIT CONTROL PANEL DESIGNS

CONTROL PANEL NA~~ VOL’GHT DRAWING

Lef t  Cowl Switch Assembly , Forward 83—8033 1 (PP33)
Ri ght Cow l Switch Assembly , Forward 83—80331 (PP32)
Command/Transfer Panel , Forward and Aft  83—80332 (PP4 1)
Armament Release Panel 83—80333 (PP42)
Pilot Generator Control Panel , Forward 83— 80334 (PP5)
Pi lot Generator Control Panel , Af t  83—80335 (PP4 5)
Le f t  Slant Panel , Forward 83—80336 (PP19) - -

Left Slant Panel, Aft 83 80337 (PP19) , - -

Fuel ~anageinent Panel , Forwar d 83—80338 (PP6)
Fuel ~1anagement Panel, Aft 83—80339 (PP53)
Flap Quadrant Panel , Forward 83 80340 (PP63)
Flap Quadrant Panel, Aft 83 80340 (PP64)
UHF Squelch Panel , Forward anci Aft 83—80341 (RU1) -:
Audio Control Panel, Forward and Aft 83—80342 (PP39 )
Advisory/Caution Panel , Forward and A f t  -~3—80343 (PP24)
Interior—Exterior Lights Control Panel, Forward 83—80345 (PP3)
Interior Lights Control Panel , A f t  83— 80345 (PP4)

-~~ Wingfold Assembly 83—80346 (Gl)
Right Slant Panel, Forward 83—80347 (PP1O)
Right Slant Panel , Af t  83—80348 (PP1O)
ADI/HSI Disable Panel 83—80349 (PP5O)
Right Cowl Light/Switch Assembly, Aft  83—80350 (PP48)
Left Cowl Light/Switch Assemb ly , Aft 83—80350 (PP49)
Throttle Quadran t , Forward and Aft  83 80352 (PP62)
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2.1.3 Signal Conditioner Cards

Signal conditioner cards were designed that provide compacibilit’,
between the SCG and signals em ar~ ting from various avionic black boxes.
The signal conditioner designs employ five basic types of conditioners

‘5 in various combinations for interfacing 137 signals of the TA—7C . The
signal conditioner requirements and designs are contained on drawing number
83—80358, a multi—shee t drawing.

2.1.4 Lighting Power Protection Assembly

The lighting power protection unit was designed as a self—contained
subassembly. The design is contained on drawing number 83—80351.

2.1.5 SCG Output Cards

Low power output switches were designed for the simulator. The
evolved designs employ five basic types of drivers. These provide drive power
amplification for the demultiplex output channels for interfacing 122 TA—7C
loads (functions). The evolved designs are contained on drawing number
83—80357, a multi—sheet drawing.

2 1.6 Lamp Driver Assemblies

Three types of lamp drivers were designed for powering up 265 indicators
for the TA—7C. These were designed using printed circuit cards in which various
combinations of the driver types are contained on cards for accommodating the
TA—7C equipment areas. The design is contained on drawing number 83—80356.
This drawing package will be submitted to NAD C for review under separate cover
from this report as being representative of system—circuit designs developed
on the program.

2.1.7 Resistor—Diode Card Assembly

The resistor—diode card assembly was designed and is contained
on drawing number 83—80354.

2.2 Data Listings

Four types of data listings were developed during the program which
define the interface between the SCG and simulator controls and displays.
These data listings are :

(1) Terminal I/O Channel Assignments
(2) SCG Input Signal Data
(3)  SCG Output Signal Data
(4) SCG Processor Boolean Equations

The paragraphs which follow discuss these data listings and present samples
of the data prepared. Complete listings were not formalized due to data changes
anticipated during fir-rn—up of the simulator design. Complete handwritten
listings are available for review.
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~ I -~~. .~~. I Terminal Channe l Assignments

rO aid in terminal channe l allocation during simulator design and in
system troubleshooting during simulator operationi 1- he1-kout , a li~~ iu~ of
5CC remote terminal channel assignments was prepared. This listing was
prepared on computer coding fo rms to permi t K ey p u n c h  and sorting/listing
options. Figure rs is a reproduction of a samp l i n g of the computer cards.

The terminal channel assignment listing simplifies the accounting cf
channel usage for the four major checkout groups used in the AAES Simulator.
The simulator modular concept and the  use of four checkout groups for imple—
menting the simulator with a limited quantity of AAES ADM hardware is docu—

• mented in Report No. N A DC—77277 — 30 , “AAES S imulator Requirements and Technical
Services” . The usage definit ion of each remote terminal channel for the four
checkout groups consists of the signal identification code and the associated
system wire interconnection diagram for each channel/group application . This
list, coupled with the interconnection wire diagrams and SCC input/output
signal charts, provides a good man—to—machine interface for understanding,
checkout and operation of the simulator system.

The encoding format for si~~ial identification codes and operational
addresses (terminal .’channe i number) is discussed in the following
paragraph.

. . . ~~. .  SCG Input Signal Data

Listings were prepared which tabulate  informat ion on the various
contro i . disp lav i n t e r f ace  input  si gnals to the 5CC. The information provided
f ’ r  each input signal defines the signal charac te r i s t ic s , f u n c t i o n  and poi n t
of origin and destination. A sample sheet of the Signal Source Data Charts is
shown in Table 2. Tabulated in the signal source charts are the following
data  for each signal , reading from left to right :

(1) Line Item — Each input signal is assigned .i uni que line item number.
The line items are assigned in numerical sequence and provide an
indexing function.

(2) Identifier Code — Each input signal is assigned a six character
alphanumeric code consisting of:

o The first two code letters designate the system from which the
input signal originates. The simulator systems and associate
two character system codes are listed in Table 3.

o The third letter (S) indicates that the code is associated
with a signal source (i.e., an input signal to the 5CC). 

5 -

o The remaining three letters provide an alphanumeric abbreviation
of the source function .

An example identification code is deciphered below :

3)
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TABLE 3
ADDRESS SIC -N A TURE FUN CTION AND DESIGNATION LETTERS

~~~~~~~~~~~~~~~~~~ 1
Yu: ; : ~:c~ -‘tNCTTC’N FUNCT C~ ~‘U~~~T!CN

.) I

_
-_ .\  - .. --

~~
- t : ’ n ~ jc~ & L - . .A.~’.~eter

DB Oil—Flap :os~ ti ’a
T;rp~ do PC Cowl-Flap ~~t~~n

Coolant Flap - -~~~~~~

.~C. i’er~ h ‘hnr~ ~ DE Air ~‘rezsure
L~F Free Air ‘e~~ cr a t -.u-e 

— -‘V. PG Landing Gear ~;s~~ ion
~~~~~~~~~~~~~~~~~~~ Dii ~ydrau.l~ c . r~~- . . u-o

-

~~~~ 

i~~~ -~~ Cab in rr-s -t ~l- s~
- : :  

~~~~~:
1- - P.-~ Carbcn ~~~ cx~ .: -

~~

- .~ 
- -‘ - ‘  

~ - PL .‘f l
-
- ~~~~~~~~~~~~~ ~-rooe1lcr - 

~~ - - ~~~ ~~~-
- ~~~~~~ -~~ instrument - -

~~~~~~~~
--

~ ~~~
- - .~~es ... :~ • ~~~~~~~~~~~~~~~~~~~~~~

• s ~ ~~S t f l  -‘- -el - .
~~~~~- -

DQ Trim-Tab Fc’ziti~ nI ~: - ,~ - A ~~C: PR Wo~ter r’reszur e
- 

Voltuet5—r

~~ Gun - i T  Clock
-
~ ~~~~~~~~~~~ PU ‘- :arnir~
~~~~~~~~~~~~~ C~r~era Speed Pr~ke ‘c~ it ~~ r.
:~~~

:- -‘
~~

-
~~. ~~~~~~~~~~~~~ ~-I Ei~i~ Door . sit~~n

c. --— . -- ~~ r-c~:-~;- ‘~- :~era ~~ater~ ENGINE i SiR E~T : 

Carburetor Air T~~ r -2rature
C -CC~~ ‘L S 1 ] - C . : Sear~a~ Te~ c-~r~ t ::re

Tailpipe ~~ Tart~~n;5
. .-\-i t ,-’:r~:tttc ~~~~~ Outlet Te~ peraLur c

ED Carburetor -r.’.~~-ic~ n~C - : ~~-roi . T~bc I- lu~d Q~xantit:,
.‘~~~~ eed e.k~~ EE Fuel ‘-~ixture

Torque ~-:e~er
Ez ri:.or~tal Gtabi er ~ra~ e ~e~ n \.ffcct ~ ve
~~~~~~~ Flaps Cressure

• wa ter -Rudd er .os t’Dn Eli Fuel Fl :w
C1 ‘~r in Tabs EJ Fuel Quantity

Wing Flaps EK Fuel Capacity
CL ~-.arni~~ EL CyUnder Fead Te~pcrntur e

Oil Ter r~tur~
Coolant Temperature
Cil ‘r~ ’sure[ __L .___________________________ ~-~am~f~-’ld ~r-’~ curc 
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TABLE 3

ADDRESS STCNA TtJRE FUNCTION AND DESIGNATION LE~~E~S (Continued)

TIllS FAQ! IS BEST QUALITY FBACT1C4-~~1

r e-a C1Ef I ~~~~~~~~~~~~~ 
TO DL) C —

R
~~~

’T AIRCRAFT
SYSTEM

FU :C:ICN FUNCT IC~J FUNCTI-~-N FUNCTION

J 
LET~~R LETTER

F~GINE r: T~U~~ HT: (Cont~ )

ER Fuel ?ressure CL Warning
ES ?ropeller Anti-Icing GM Weight on Gear

F uid Quantity GN Launch Bar
ET ~~gine Oil Quantity
EU Tachorneter H HE~-TI~ G , 1E ITILATI~ G 1
LV Synchroscope :sii’D DE-1Ci~~~:Warning
EN Turbine Outlet Pressure EA Anti-Icing (General)

Battery Heater
F FLIGHT iPSTP u~~ ::T : Ho Cab in Heater

Ci~;arette Lirthter
FA Bank and Turn HE De-:cing (General)
FB Fate of Climb HF Heated Flying ~~~~

J FC Directional Gyro HG Gallery
PD Air osit ion HE windshield Pefr ster

F FE Ground i~osi-tioning HJ Windshield Defogger
FF Coa~pass EK Windshield Pe-Icer

. - F~ Gyro i’osition EL Heater Blanket
FE Attitud e Gyro EM Oil In~iersion Heater
FJ Driftr.eter EN Refrigeration
FK Altimeter HP Cabin Superchar ger
FL Airspeed EQ Ventilation

Accelerometer HR Water Eer~ter
?itot-Ctatic Tub e Heater ES Oxygen neater

FR Warning HT Warning
FQ Doppler HI! Rain Lepellant
FR Inertial Platform
FS Angle of Attack I In order to avoid confusion
FT Instrument ~ode Selection with the numeral one, the
FU Heads-Up Display letter ‘~i shall not be used
FV Navigation Computer for a function letter.
FW C ommand Transfer Control

G L~NDII~G GEAR 5 ~tING FOLDING: J IGNITION :

GA Actuation JA Booster
GB Retraction JB Vibrator
CC Wheel Brakes JC Distributor
Cl) Down Lock JD Electronic

~-Ting Folding JE Jet Asz~.st Take-Off-• GF Ground Safety JF ~agneto Ground wiring
CC Arresting r~ook JG Wsrning
Gil wheel Cteering
GJ U~ Lock K ET~GINE CONTROL :
CX ~heel Spinning 

-
. 

-

I KA Carburetor Air Flap
I KB Blower I~at±o

I _____ XC Cowl Fl~p, ~J r  Ihutt&r
_ _ _—  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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TABLE 3
AL)DRESS SIGNAtURE FUNCTION AND DESIGNATION LETTERS ( Continued)

r.uis ?A~E I~~ ~~~~~ ~ UAI,1T~ ~F’kCI~~ BLI
AIRCRAFT y~~~j  oori~ ~ r t ~~~- r~’ ~~c

J FUNCTION FU~~TION :-1J~:CTIrN
LETTER

CC~~ FOL : ~CO~~ P) N 
________

:ntercooler Flap 0 In order to av 1 enft~ ion
~ii ~~jler Shutter with the numeral zero , ~-~e

~~~e2~~er Feathering letter “0 ’ ~hal  not be u~ e~
~- :G r~~~~ ler J v : c r ~ ni~ er for  funct ion 1e -t e rs .

~~~re~~ er ~itch
C ’ ’~ r ’ha r~ er l~e -uLator P DC ~~ 
-~~~ . r e r ~‘ri~-~~r’.- -

E~zer1-~~cv ~‘-er
i~c Cc~; -~::. -:~~~‘~tro1 ~~~~ 

-
~~~~

¶ :-c-~ ;e~ De~-~~ Lu-e Limiti :i~
Ft~eL C~ :it r~ l CA :‘~ei \ave ~‘.-‘uel s~-e r- :’~~o ~~tor

L LIc:~ ::::~ : CC ~-~~\t- u1’e c i ~~-c’ i
CD Ci Ci -~ ::~— .r~~~r e  -

:_ -\ - -r~
-’- - : -  C~. ~~~~~~~~

CC Fi~~:...’t-
_ - ‘.~~er :-~-~t~r .~ :- 

CC C.~~: ~~ CC Y :ci Loadi~~~ — - .~ ror
CC C~ J Transfer—: ~~

Cabin ~-1~-t ~ r ~u~i - - :~ -rol
Cit CY - 

cc ‘
. ~~::.er ~. ~j r

IC nter r C~-~ ~~ - ‘~~trc’l
:ns tru.’~ent ~)L 

‘i~cl I~~D

~e~tion ~Fuse!~~e) (‘~~~ C u i  P~verter
Lar .din ’~ CC ~~ 2. • -- lves

~1xterior QP ‘Citer  inj ec~ i~ n
Ru~r~n!nC ,  ..,sition , • : .

r : : i e 1 i :~.
:‘nss i x ~~ ~~~~~ :~ iio’ t’ —

4 Search
\:- t~~ ~~~C•I .- . 

.thehor CIA ~~~~~~CAi ’~. C~
LT Warn ing

Instrtunent L~in~~:~C
~-~~SCELL~’1 CUS :LFCTC:C: RC c r ~:n~:d

~~~~~~~e Directic~n :-‘ i~.in ~
Wir~~ hield Cpray RI ‘r-: Liaison

- - ~~~~~ Bilge --~p RH Homing
Cargo Poor FL Liaison
Water Dist i l lat ion KM :~~rhcr Beacon

ME ;:~ r h i ~ 1-~I •‘~ per RN vi~~iti~ n
Ho~~ t ~pc”ial  :y si ems
~ncL~sur e Cperat i cn  CAF ~~~~~~
.osit~oner : - cat , ed.~l KT Iadio reiet:.-pe
t h a i ~~~ ~~‘~~t i~

-
~.:-- I’~~~~-r~~:-c ~

:.. ~~~~~~~~~~ T~ r ~~ U~ iJe r VIC-’ ~‘ ‘.n~r .d 
- t’j~ t ~‘ ~- X

~~~~~~~~ c ~~~~ ‘~ r t: -~~. - j f l -~~~~~ .1~~~~~, :e~~~ ’~~-~~ 
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IS ?A~7E IS B~SI Qtwm p A ~fleA~L1

yr~J~ OOF ’f T~J ~~~I SH~~~ TO DDC -—
TABLE 3

ADDRESS S [GNAT~RE FUNCTION AND DESIGNATION LETTERS (Continued)

CYC T~ M
FUNCTION

:: :. - 
_________-___________ I_ ‘~~‘~

______ 
W WARNING AND ~:-t~-C~G:::-~y :

Altirzet-~r ~C-\ Enclosure Re ezse ~i Loci-
1 ~~tercept ~B Fire Extinguishers

Gunlayin~ WC Flare Release
M~ppi~~ WD Submersion Actuator

WE Bailout Alarm
- B~mbir .~: WF Seat Ejector

Cecor~ cr UG Fire Detector
~‘earch WE Oxygen Detector
~~ec:a: C : 3 t ’ ~~~ Wj No Cmoki:C~ Ci~~n
Ca rni:~; WK Fasten Belts Ci~,n

-~ c r ~u~ jon ~IFF’) WL Intercrew Buzzer or ~ h:
4 -T - 

- -  :-‘~ AL CLECT~CCIC : X AC ~~~~~~~~~~~
— 

X - ~ :r im~ r’- - ~~wer
I NB ~ nerge~~ y Ccwer

I J~-’-!-~~NT C FECI.-\~. OA ’

~‘~ di -
, Cz~~~rol Y~~-\ Air to ~ir

~rb:::~ -n~~ unc~ : -  Y ’3  Air ~o .~~rf ~ ce
:~1ectr ~ nic Cou~-~tei-~~ :~~~res

- - F~epe~ t as-. Y ’~ Missile Guidance
G:-t I ’T Turret

- ‘C Infrnred
~~~~

t- t i t~ Ce ~~-i cator *f ~ mt~~eflt Special System Number
Chnuf -i~~’er~ er

C~ t~c:on -~C~-ash ‘~nci Locator) U C ~ SIGNfl:
Tranzcü~ters arJ :c-’~ ivers
Receivers
A n t i — ’uc’a’arine (A~3W)

T~. Transnitt~— rs
T-J ~ecorna iz~-~ nce

Weather ~~vices
TX felevi~~io n Tr-~~~:ü~~ter~

Tei~ .~L~ion Ccceivers— 3oc~bing L~evices

-
~~L::C;:’CC: CL:cT2c:~:C:

iCc - -~-E ~~~~ ~‘~C :y C-~’:c-~~: 
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F
I

~J~~FBL

/ -

SYSTEM ‘ - -
____ ~I)RW ARD L O L K P L T

BEEP LEFT FUNCTION
SIGNAL
S C - RCE

(P Description — A br ief thret~ tc  six word functional description
is listed to identif y each -;~~~ ‘a~~.

(—. ) I;rOUp Code — A single character , alphanumeric code is provided
to designate the simulato r checkout cr -~ups in which the associated
si~znal is u t i l i z ed .  The group codes are identified in Table ~~~.

(~~ C r : - -~~ — This d at a  -olum n i d e n t i f i o s  the  s imula tor  are a iron whic :~
~ho s iuna l  or ig inates.

f ~o) Sou rce Npe — The si gnal sou r ce t~~ e is specif ied in this co l u~n.
Typical typ e designations used are:

PUSH — Pushbu t ton swi t ch
SPST — Two position togg le
SPDT — Three posi t ion togg le
ROTARY — ~!ult iposi t io n rotary switch
P US H  LTD — Li gh ted  legend pushbut ton  switch
SIGNAL — Discrete sicnal  from black box
PR OX — Proximity sensing transducer
L t2 ~IT — Posi t ion Limit switch

(~~ Logic 1 Cond i t i on  — The si gnal source posi t ion or s ta te  which generates
a logic 1 condit ion (-~2O ohms switched Impedance ’) is ide n t i f i e d  in
th i s  colu mn for  each input si gnal.

(8) Re ference Designator — An alphanumeric designator (see MIL— STD—1 6 for
format)  is assigned to the component/equipment which generates the
input signal. This reference designator correlates to a part number
of the sourcing component. A l is t ing of reference designators and
associated part numbers is contained in the wire interconnection
diag r am data set.

(9) Operational Address — A unique five character code is assigned to
each SCG remote terminal channel. The first two digits identify the
spec i f ic  remote terminal to which the signal is routed. The third
character (P) signifies either a multiplex terminal ar the multiplex

~-‘ortion of a combined multiplex/demultiplex terminal. The rema in in cz
two dig its iden t i f y  the specif ic  channe l of the mult ip lex terminal
to which the signal is routed.  These channel numbers are within the
range of 01 to 63.

L
- .
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TABLE

I N P U T - C U T C U T  DATA cHART
~~CUP CODES

CCDE CHECKOUT GROUT

o 1, - ,  i and 4

1 1
-,

3

-4 —4

5 2 and 3

1, 2 , and 3

~nd -~

9 1, 3 a nd 4

S A and -4

3 1 , and -4

C 2 , 3 and -+

‘a’
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I
I

I 1 11’) C I t e  ) i agt- un — lh ~- w i ring d iag r am  ,-dt , - -  t s wh oh ;h u.’ the  -
~ ignal

~~~~~~~~~~~~~~ 

ar- ident i ied in t h i s  co l t imn . A two , t h r o t - or  fou r  i-h ar tc or
suf j :-~ t o  t h~- w i  :o  in t e r c o n n e c t  d 1 t ~ r~ m I r i w i r ~ number  is l ist ed .
For examp l e - , ‘ ) - C ’ r e f e r s  t o  d r L w ~~ng  ‘‘ S 3— 50 3 3I ) — I~2 I) ’ - - h er o  ‘‘83— ~3() ) ( t ’’

J 
is i to  b i n  ic ’ dr aw i n g  numb , - r f o r  the in e r~- onne - c ion d l  igr ant set

(i i )  S i~~n - i  C h i r . i 4 - t  or  1st i - -~ i cdo — A signal char :u-torist i c 5  code is providod
t o  i k ’~~t i  f ’- I l ie ’ b a s i c  ~- k i  . i t -t e r i s r L- s  of the  in p u t  s i g n a l . . Tabl e
S l i s t s  the  codes and a s c oc i a te d  c har a c t e r i s t i c s .

- ‘ : r o s s — r e f o t -~-n~-e l i s t i n g  of  si gnal  ident  [u i c at  t on  -odes to l i ne  i t em
numli e rs was develop~-d C L ’ augment  b c - i t  log any g i v e n  s ignal .  sour ce  in the data
- h a r t s .  t h i s  l i s t i ng  is .t  t ab u l .~~t i — n  of al l  tde’nt L f i c a t l o n  codes in

I nha n t ime r  I c order. the line item losoc Lated wi th  each i d en t i f ic at i on  cede
1¼! t c t - f l t  t o  t l i ~ code .  Table ~ is an examp le c I ho I ’ r o s s— r e  f e ’r e n t -e chart

2. 2. SCC 0 tt t ’~~t t t  igi-t i l .  Darn

( A set ot  - - t a r  we’re p r epared  w h i ch  t a bu l i ro  i i i  f o rm a t  ion on the  cont r ol f
-‘ ~i i n l a y  ou tpu t  :i t , ’ r f t ~- e- si gnals — m i  i tar to t h a t  a h u l at e d  f or  i n p u t s .  A

i. shoe t o hose O ut p u  C Da ta  I hi r rn is shown a l ab  Ic 7 . C e  char t
ioti lat~ s the f o i l o w i n g  ( r e n d ing I r on k-It to ri ght ) data for 0 1011 o u t pU t

(1) Line Item — Each output signal is assigned a un i q u e  l ine Item
number in numer ica l  sequence.  These numbers a re  used fo r  indexing.

(2) I d e n t i f i er  Code — Each output signa ~. is ass igned a unique si~
character alphanumeric code which identifies the output in terms
of subsyste m and funct ion . The code characters are selected in
a manner s imilar  to that  discussed for input signals in section
.2.2(2’). The ditference is tha t the third character In the

output Identifier code is an “L” instead of the  “S” used for
Input signals. The “L” indicates that the code is associated
w it h ~i “load ” or “output ” .

A sample output Identification code is deciphered below :

Subsystem - 

- 

__ J 
~~~~~~~~~~~Power - DC Source

Output  St~;nal

To r~’duce the t ime r e qu i r c d  to L oc a t e  the output data associated
w i t h  an y  given output signal , a cross reference list similar to

l i n t  n5 depicted by l a h i c  S w i l l  be prepared f o r  the  output ~,- 
-

32
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I ~~) ‘! I i N _ \1 _

- A : ~AL : I-C~l~ r I ~~ ( . ~~~~~) ) ~

¼ I!A!~A Ci l ;R [Sr [C

! ~ o n t i t - t  l~~s~ sw i ro~i~-~l i inpc~t t n - t- ( c l t t r a e- t - r t s t cs h - f i ~~ -d h~-
NADC — 0— T S— 7 t~~~

) )

2 ~~-~~t ched  i m p e I .t : i c o  Imp lem en ted  dt  t h  o l e ct r ’n ~- - - i n  I - i l  co i i t ~~ - t  5

itid ~iiso rt-tt - r - -; i s t ~’rs

I
-i 

~w it cli c lostit- e iii wh iou ~- o t i t  m u  it  ~
- ( impedan e’t - I en-; t i t o 10 ohms

i ;idicatci-. .1 10 1 -end i t  ion and iii open ci  r o n  t I. l upt -&I _ in  cc
g:~-ater than 10K s ims ) irtelic~t t~-s a l o g i c  t) s t a t e .

- - - 
- - 3  C i s cr ~-re  si gn.i 1 ;~i~ i oh h i d  I ¼ - a t  C~5 d ‘ - ‘. t o  I by an impeel in - t’ to

- ‘  i i r f r : i m e ’’ gr ound  of less th in 10 ohms tOe1 wh L ~-h io~l h i t ”

lo g i c  0 by an 1mp e¼tan¼ ~L’ t o  “ ti r fi - tri - ” grotto;! greater i n i  10K

- 
slims

C i  screte signi I in w h ich  .t vs I Cage w it li respect - ‘ a i r  f rame  ground

‘ 
~ tT 17 volts do or greater represents .i log ic I and a vo l  r i g - o f
S v o l t s  or less represents  i Logic 0.

- 
Disc re te  s ignal  in which a logic I s t a te  s c ou r s  when  - t vol ~~~~~~
(CRT -t ir  f r a m e  ground)  of  [7 v o l t s  do or greater is p r e sen t  or
.1 r -s i st a n c~- t o  ground of Less t h an  [0 ohms exists.

I
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S~~~~LE OF CROSS —REFERENCE BE TW EEN IDEN T I FIc X r IO N CODE ~~ 1 U N i-~ 1fI ~ 1.
TABLE 8

~~~~;T 
—
~
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~~E ~ ~~~~~ ( L~~ E ~j ~~F~ T ~ LZ:12 ~ ~~~~~ t z~~: 1

CODE t~iT: ‘ - —~ct~: i t ~~~-t I - ~~~DE r’~’~ .1 I -  ~‘Ct~~ ~~~~~~~~~ 1
A A LAF L 413 C AA (~~Ab ~ ~~~ ~

- a ALT~~1 34~ ~J A Gl. I R L~~ ~~3 31

AAIAr2 _~~21~ ~
j ~~t~’-I~~7 I 3q~ ~ ~ AA L - :-A2 353 ~I ~CL1~~s I ~~~~~~~ 

I
AA LA c3 ~ 58b ~I £ *LMA Ô I 3~ 3 I *At.1A 3 3~~ 

II *GL !~~.~ I 3b9 I
AAL 4I~ b V~~~~~~88 I I  ~~~~~~~~~~~~~~ ~ t~~bQ ~ A A L T A b  ~Ø4 1 AC L IR S 4 ~~~ I

4AL A~ 1 ~ i23 I~ A A L M U I  I ~I7 I *A Lt A 7~ ~q5 1 AGLII*4 I 367
*A LA ~ 8~ ~i5 i i AA (~~tj2 t ~~5 1 L A LT Ad 3~~ AG~ ’.I*S t 4g3 -
*aLA$’I~ 434 AAl.,M U3 ~ S~~C I “%~ios ~~3 t I 1~L~.9’~L i ~eo

— 

*AL,ASF ~ i~3b ~ 
A *LMU b I 5~ 1 ‘I A4L,~iL 3a6 ~f ALL3~ L I ~~~ -

AA LA ~~ ~~~ ,j A A LMU 1 I 426 1 4~~~_ w E ~~ 354 ~ 
A L L O R A  I 3~~
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I ~ ~~~~~~~~ ~~~~~ ~t croI-is— r . -I ereno-- oorre:otI -I; t he  I ~n o 1tor~ ors

to a list 01 iden t  i i c a t  1~’I1 c- ’~~ -s ar r tn~~ed in t I  ‘~t a h e t  ical ‘rcer -

j 
~~~ Description — ‘ i - L s  i t em  consists si a three t o  six word f u n c t i - nal

d e scr i p t i on  of  e a c h  ou t p u t  s i~ n a l  to a i d  in id e nt  f v  j~~~
output.

j  (~~) Group Code — A single alphanumeric character code is useu to
i d e n t ify  t h e  s p e c i f ic  simulator checkout groups in which the
o u t p u t  s igna l  is op e r a t i on a l .  ~a e i e  i d e n t i f ie s  the  group

I c - : e s  usetL

- 
i5) Destination Location — This column of t he  data char t  i d e n t i f ie s

- the simulator location in which the power switching device is
located. The locations ~tre typically either a load management
center (L’-IC) or a lamp driver assembly t Lr’). Abbreviations

L 
used in this column a re :

FWD C , 1’ Forward Cockpit
AFT C— P  A L t Cockpit
RAV Ri ght Avio nics Compar tment
LAV Left Avion ics  Compartment

I 
AFT L~1C .\ft Equipment Shelf LNC

~~~ Output Device Type — ~h i s  column 1dentl ~~ios the  type  of power

I 
switching device into ~-diich the output signal from the SCG
demult ip l ex  terminal  is routed. Nomenc lature used is identitied
in Table ~~~.

( )  Outpu t  Device  Load C u r r e n t  — This column i den t i f i e s  the  current

I requi red  by the associated load w i t h  the  ou tpu t  device turned—
on. The current  is l isted in amperes except for  values l i s ted
w i t h  an “~t ” s u f f i x  whi ch  refers  t o  n i i ll iampere  rat ings.  A single

I letter code at the fa r  ri ght of the column identifies the source
of the load current data. The fo l lowing  codes used are:

F S — Spec i f i ca t ion  maximum

M - Meas ur ed va lue

r
E — Estimated value

- 
— Vendor supplied value

C — Calculated value from vendor or measured
data

(8) Reference Desigpator — This column lists the reference designator
of the output  device , L e . ,  t he load control ler , lamp driver , e t c .

(9) Operational Address — A unique five character code is assigned to
each output signal. This operational address identifies the
specitic SCG demultiplex terminal and channel f rom which  the
output signal ori g inates.

S.

The operat ional  address forma t is the same as tha t  described f o r
input signals In section ~~~~~~~~ ~~~~~~ The onl y d i f f e r ence is that
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TABLE -)

J OUTI’t~T DEVICE TYPE NC~- !ENCL\ I ’t ’RE

J ABBREVIATED
NOMENCL -\TVRE DESCRIPTION

LA

~~ 

DRIVER Solid s t a t e  low level power swt i ch  f o r  d r i v i n g
b and 28 vol t  m i n i a t u r e  lamps.

P C—26 VAC Power con t ro l l e r , 26 VAC , 1 ampere
(p/n T S— 7 6 0 2 / 0 3 — O O l )

4
PC— ½DC Power control ler , 28 VDC , ~ ampe r e

j 
(p,~~ T57602/Ol—OOfl

P C— 2DC Power con t ro l l e r , 23 VDC , 2 ampere

~
p/n T37602/0l—III)2)

PC— 5DC Power con t ro l l e r , 23 VDC , 5 ampere
(p/n TS7602/0l—003)

PC—IODC Power controller, 23 VDC, U) ampere

~~~ 
T S 7 6 O 2 / O l— O O ~~~ -—

PC— ½AC Pow e r control ler .  115 VAC , ampere
(p /n  TS7 602 / 03— OO 1)

PC —2AC Power control ler , 115 VAC , 2 ampe r e
(p /n  TS~~ O2/ O3 —0 02 )

PC— 5AC Power controller , 115 VAC , 5 ampere
~(p/ f l  TS7602 / 03—00 3)

C S—3 Solid state low level power swi tch  for  drIv ing
the ground leg of a load
(28 volts dc~ 250 ma)

GS—4 Solid state low level power switch f o r  d r iv ing  the
ground leg of a load
(28 volts do @ 2 .5  amp )

• P S— 3 or Solid s tate  low level power switch for  d r iv ing
PS—3DC the power leg of a load

(28 vdc , 400 ma)

PS— 2 Solid s tate , low level power switch for ITL
in te r face  to black boxes ( 6 volts dc at 100 ma.)

SSR Solid state low power level SPDT switch for TTL
in te rf ace to b lack bo xes
( 2 8 VDC at 100 ma)

SW 1 INT ER Direct interface from 5CC demultiplex terminal
to b lack box. In t e r f a c e  is the switched impedance.
10 ma source s tandard

KP S— l Te n ampere e lectromechanical  relay w i t h  solid state
relay driver f o r  3CC compatibility .

.8
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the third character in the address is a “Q” instead of “P’ .
The “Q ” desL~n ate s  a demul t i p lexer t e r m i n a l  or the demultiplext-r
h a l f  of a multiplexer/demult iplexer terminal.

~LC~ -~ire Diagram — The wire interconnection diagram si~ eet en w h i co  t L u
output appears is identi Lied in this column . ~\ t -~~i t o  f o u r
characte r  code is used to identify the suffix to the 83—80330
basic drawing number. This suffix refers to a sp e c I f i c  sy s t e m
diagram of a wire interconnect dia~ ram set.

(11) Boolean Equation — A five character code (letter ‘2” :oiU’wed by
four  dig i t s )  listed in th is  column f o r  i d e n t i f y in o  the  s p e c i f i c
Boolean equation applicable to the assoc iated ou tp u t  s i g - i . i i .  A
separate list is compiled for the complete set of ~oo can
equations. In some cases , the words “ElIER” , “Pb-I -- or  ‘ SLC ” ar e
- ‘rinted in this column. These words Indicated tha t the assocIat~ u
output is always “on” unless disabled by the load r~anagement
system . The three different words identify three cross l ov el s  ot
power  p r i o r i t i e s  in order - -if decreasing n r l o r i t v  -

(12) Load Identification (Connector/Pin—Out ) — This column lists the
reference designator and connector contact number for the load
co nnect ion.  For example , E20 8J 1—A s~~o c i f l e s  tha t  the  e l e ct r i ca l
load c o n n e ct i on  is a tcon tact  number .\ of recepticle -‘I located on
the WRA desi..r.ated E108 (A8909/ARA4S communications antenna).
The WRA r e f e rence  designators are  de f ined  in data supplements to
the simulator wire interconnection diagrams .

(13) Notes — The final column is available for notes or comments on the
speci f ic  ou tpu t  signal.

2 . 2 . -i SCG Processor Boolean Equations

Boolean equat ions were developed def in ing  the Controls and Displays
SCC interface on the AAES Simulator. A Boolean equation was developed for each
output signal listed in the Output Data Chart discussed above . These equations
were written in terms of the input signal identification codes discussed in
section 2.2.2. The equation forma t used is that which was developed and
doc umented in Report No. NADC—77277—30. These equa t ions will be converted
to the “upda ted Gar re t t  Pc ’wertran” forma t as part of the AAES Simulator
Development Contract .  The revised equations will be used as the base for
developing a keypunched card deck which will  in turn be used to generate
data l i s t ings  of the output equations . A set of punched cards will  be
delivered to NADC for  use in “Powertran Compiling ” at NADC .

These equations , along with the terminal I/O channel assignmen t
data discussed in section 2 .2 . 1  and the load management modi f i e r s  form the
complete input data set needed for  prod t~~ing the compiled Powertran programs
for loading in the SCG processors .
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