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Contrazct No. NAS8-33244 for the Engineering Management Office of
the Shuttle Projects Office of George C. Marshall Space Flight
Center (MSFC). The NASA COR for this contraet is Mr. B. J.
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1. SCOPE OF DOCUMENT

This document is intended as a description of the ESS-EDS and
EDbS-Sigma interfaces within the Standalene Engine Simulator
(SAES).

The operation of these interfaces, including the definition
and use of special function signals and data flow paths within
them during data ftransfers, 1is presented along with detailed
schematies and circuit layouts of the described equipment.
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2. APPLICABLE DOCUMENTS

The following is a list of documents which deseribe hardware
connected to these interfaces and.software used to communicate
through then.

Standalone Engine Simulator, Engine Sensor Simulator
dardware Manual, Report No. 78-112, dated s&pril 16,
1979.

Model 7902 Extended Device Subecontroller Technical
Specifications, XDS 98 03 934. :

Standalone Engine Simulator Engine Dynamic Simulator
Simulation Program Detailed Design
Specification/Software User Manual, Report No. 78-118,
dated April 16, 1979.

Unibus DMA Interface Manual, Report No. 79-014, dated
April 25, 1979.
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3.2.2-1). Both loops require that the input register, E1 and E2,
be loaded from the data bus. The first loop provides for reading
the contents of the input register through tristate buffers E3 and
E}Y4 (RD DATA L). The second loop requires that the address
register E62 be loaded with data contained in the input register.
(Note, this is an 8-~bit register). In this case, the self-test
loop is completed through E31, (RD ADDR L).

In either seglf-test loop, the data read back from z register
should mateh, bit for bit with the data loaded into that register.

3.2.3 Reading Interface Status

The status of the interface and the ESS may be read by the
UDIF through tristate buffers E32 and E33 (RD STATUS L). See
Figure 3.2.3~1. All interface/ESS handshaking signals may be read
through this path.

3.2.4 Loading the Address Regilster

The ESS address register may be loaded with data on J2 by
first loading the input register with the desired data (LD OUT REGC
H) and then 1loading the address register with that data from the
input register. See Figure 3.2.4-1, This process is done for
both ESS analog-to-digital (A/D} and digital-to-analog (D/4)
addresses,

3.2.5 Transferring D/A Data to the ESS

To transfer data to the E33, the device address in the ESS
for which the data is intended must first be loaded into the

interface address register (see Figure 3.2.5-1). After the
address register has been loaded, the interface input register is
loaded with the new data for the ESS. Handshaking then takes

place between the interface and the ESS. High Output Data Ready
{BODR) is activated, and remains high until the ESS8 responds with
High Output Acknowledged (HOA)}.-

3.2.6 Transferring A/D Data from the ES33

To transfer A/D data from the ESS, the device zddress in the ESS
from vwhich data i3 required must first be 1lcaded into the
interface address register (see Figure 3.2.6-1), After the address
register has been loaded, handshaking takes place between the
interface and the ES3S. High External Function HEF) goes high and
remains high wuntil High External Function Acknowledge {(HEFA) is
received from the ESS.

3.3 ontro 3 als nd Logic
3.3.1 Control Signals

User-defined signals from the UDIF are used in the interface
for three functions:

=10~
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L, EDS SIGMA 560 INTERFACE

5.1 neral Info io

The EDS Sigma 560 interface (referred to a=z= the interface in
Section U4) is composed of two boards: one DEC hex high wirewrap
card (W3500), card 1, located in the EDS memory cabinet, and one
Xerox wirewrap card, card 2, located remotely in a model 7902
Extended Device Controller. Power for card 1 is supplied from the
memory backplane in whieh it is installed, Card 2 contains a +5
volt regulator and cbtains +8 volts from the 7902 in which it is
installed.

Communication with the interface from the EDS end takes place
through two ribbon cables connected to an M&S Computing MI-018
PDP-11 Unibus DMA Interface also located in the EDS memory

cabinet. For UDIF replacement information, see Appendix C.
Communication between interface c¢ard 1 and card 2 takes place
through a single 6&0-conductor ribbon cable. Interface card 2

«communicates with the Sigma 560 through the model 7902
subcontroller (the model 7902 will be considered as part of the
Sigma 560 hereafter). Data paths are wirewrapped on the 7902
backplane.

Interface cards 1 and 2 are completely isolated from each
other by optical means. Figure 3.1-«1 =shows how this interface
fits inte the P6 SAES configuration. Figure ¥.1-1 5hows the
interconnect between this interface and adjacent subsystems.
Figure Y4.1-2 shows the connector pin function for this interface.

4.2 ata ths Provided r Differen o) f —_—
Operation

Y.2.1 Bloek Dizgram Information -

Figure 4.2.1-1 1s an operational bloek diagram of the
interface. All blocks in this diagram except for the countrol and
handshaking .blocks contain designators referring to integrated
circuits comprising that bloeck. Bus and signzl names used on the
block diagram are the same as those wused on the schematie,
Appendix B.

The number of lines in each bus on the block diagram 1is
designated by a slash mark adjacent to which is a number
specifying the number of lines in that bus.

4,2.2 Self-Test Data Path

Figure 4.2.2-1 shows the built-in interface self-test path.
Data which ‘'has been latched in input register E7T of card 1 is
wrapped back arcund te c¢ard 1 as D OUT by E10 and E11 on card 2.
This wrapped around data should mateh ©bit for bit with the data
that was latched in the input register of card 1. EN CSL H is not
asserted for this funetion.

-1G-



1 FCN 1 Select D/A (active low).

2. FCN 2 Enable parity error {(active high).
3. FCN 3 Reset (active high).
NOTE: The parity error bit 1is connected; however, the parity

error circuitry 4in the interface is not connected back to the
UDLF.

3.3.2 D/& Control Logic

Figure 3.3.2«1 shows a timing diagram of signals used in a
D/A transfer. - The transfer shown is for a single address and data
word. If more than one word of data is to be sent toe the ESS, the
sequence followed by LD DEST REG L, LD ADDR H, TSINC H, HOA, and
HODR will ©be repeazted, transferring one word, address and data,
for every cycle as shown until WD CNTR OVF L is asserted by the
UDIF. The timing diagram begins in an interface reset state.

5.3.3 A/D Control Legie

Figure 3.3.3-1 shows a timing diagram of signals. used in an
A/D tranafer. The sequence shown is for two words of data, froam
congecutive addresses in the E3S, being transferred to the EDS.
The starting ESS address is loaded when HEF is asserted. After
conversion in the ESS (time-depsndent on address), HIDR is
received, initiating a cycle which will be repeated until WD CNTR
OVF H is received from the UDIF ending fthe bloek transfer.

The ESS A/D controller reset (HLWF) is asserted by the

interface as the inverse of SEL D/A L. The timing diagram begins
in an interface reset state.

=16~
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b,2.3 Transferring Data to the Sigma 560

Figure U4.2.3-1 showus the path data takes when being
transferred from the EDS to the Sigma 560. It should be noted
that the EDS is zlaved to the Sigma 560 as far as transfers are
concerned; that is, the Sigma 560 sets the directiorn in which a
transfer is to take place and then initiates the transfer.

Figure 4§.2.3-2 shows a timing diagram of two transfers from
EDS to 3igma 560. The transfer is initiated by the 7902
subcontroller asserting DATA., The direction which the transfer is
to take place is present when this signal is sent. The UDIF will
respond to this DATA interrupt by loading one byte of data in the
interface card 1 input register. The LD DEST REG H pulse which
latches data in the input register also triggers a chain of events
which connect service to the 7902 and latch the data there. A
transfer is completed when the signal DATA is dropped. Point A on
the timing diagram wmarks where one transfer ends and the next
begins.

b.2.4 Transferriang Data from the Sigma 560 to the EDS

Figure 4.2.4-1 shows the data path for transferring datza from
the Sigma 5860 to the EDS. In this mode, there may only be one
byte of data processed per transfer.

Figure 4.,2.4+2 shows a timing diagram of a transfer frem the
Sigma 560 to the EDS, The transfer 13 initiated by the 7902
subeontroller asserting DATA. The direction in which the transfer
is to take place is present when this signal is sent. The UDIF
will respond o this DATA interrupt with a UB GO PULSE H which
trigzgers a chain of events lateching data from +the 7902 in the
interface card 2 input register and then in the UDIF destination
register. After data has Dbeen latched in the card 2 input
register, the transfer is ended by DATA dropping to a low state.

a2l
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