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PART II. SYSTEM CONTROLLER OPERATION
I. GENERAL DESCRIPTION

The System Controller (S.C.) receives command data words from the computer
and generates a differential trilevel command signal to the modules (up
to 128), See System Diagram (Figure 1), The addressed module
responds with a differential trilevel response word which the S.C. converts
tc a parallelvdata wvord for the computer. The computer can be programmed
to generate command words as desired depending on the data collection
required. The Computer can be programmed to analyze the response data
and output test results. The test program furnished is used to test
the modules and verify that the system is working correctly. See Section VIII.
The System Controller can also operate "CFF LINE" (independent of
the cowputer). The command word bits are selected by the front panel
controls and the response word is displayed on the panel.
The System Controller block diagram is shown in Figure 2. Command
data words are stored in command data Register A by a decoued instruction
from the computer (load command word A) command data is transferred from
Register A to Register B as the data from Register B is used. The command
line multiplexer selects the data from command data register B
or data from the manual entry switches and generates a serial data word.
The serial data word is used by the command line generator to generate
a differential tri-level signal. The sync generator provides the data
"1", data "0", data "1" data "0" sync pattern for the command line.
The timing and control logic monitors the Front Panel Switches, decoded

signals from the computer, and the timing registers and generates control




signals for the S.C. The timing and control logic also decides from
its inputs whether another command word should be generated or not. If
another command word is required, then a logic "1" is loaded into the
command.timing register.,

The Command Timing Register generates "1 bit tipe" long signals for
use thFoughout the SC. Note that command word timing 1s divided into
36 bit times. See System Timing Diagram Figure 3.

Each of the modules monitor the command word and the addressed module
responses with small amplitude (.5V pp) trilevel response word. The
S§.C. receives the response signal through a differential amplifier, The
signal is then split into ciock and data signals. The sync detector logic
recognizes the data "1", data "0", data "1", data "0" pattern uninterrupted
by a clock signal.

The sync is used to start the Response clock counter 2nd enable the
response clock generator. The response clock causes the éhift regiéter
to load the response data.

If the response clock counter counts 12 clocks, no error is recorded;
otherwise, a response clock error is stored in the Status Storage regiéter.
No Sync, Command Data Bad, Response Parity Fail, Multiple Response are the
remainder of the Status bits which are stored in the Status Storage register.

The data is transferred from the Serial to Parallel Shift Register
to Register B as soon as B is available. The transfer from B to A is also
made on an availability basis.,

The Data/Status selector determines whether Response data or the
status bits are loaded into Response Data Register B.

The Special Computer Interface Logic decodes signals from the computer



and causes command data to be loaded from the computer, and Response data

to be inputed to the Computer.

ITI. SYSTEM CONTROLLER PACKAGING

The System Controller is contained in a Digital Equipment Company
Module Drawer (H925). See Figures 4 and 5. The Four System power supplies
are mounted in the Drawer. Six DEC type card connectors provide 24 double
card connections. Single and double size circuit cards are used to implement
the logic. Inputs from the computer and signals from the Front panel
terminate at the card connector with a special printed circuit card connected
to flat cable. A small maintenance panel for adjustment of the Master

Clock is included inside the chasis,

III. FRONT PANEL

The System Controller Front Panel controls the operation of the Data
Acquisition System, See Figure 4 and Figure 6. The switches from left
to right on the panel will not be discussed. The twelve switches labeled
COMMAND WORD control the command word when the SC is in OFF LINE operation,
The first seven bits select the module address (0-127); the next four
select the MUX address or control function. All switches select a "1"
when in the "up" position. When the PARITY switch is in the "up" or
ODD position, the parity bit is made a "1" or "0" such that the total
number of bits at logic "1" is odd. This is the normal position. If
the PARITY switch is placed in the dewn position, even command word parity

is generated. The address module, in this case, should respond with a
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command data bad signal. See Figure 3.

The System Controller operation switch selects whether the SC operates
with the computer or from the front panel controls. When in ON-LINE
operation, the System Controller uses output data from the computer
to generate command words, and inputs responses to the computer. The OFF-
LINE operation uses the control switches for command words. The ONL*
and OFL* signals are -V or open from the switch; however, a pull resistor
to +V is on the receiving PC card.

The MODE switch selects whether the command word is generated in the
INTERLEAVE mode or NORMAL. See Figure 3 for definition of INTERLEAVE or NORMAL.

The MAN. (Manual) control switch in the ON position stops the generation
of any command words. The pressing of the CMND INIT. (Command initiate)
switch causes one and only one command word to be generated. The MAN,
switch in the "up" position allows command word to be generated automatically.

The A/D DATA indicator lamps display the last received response word
(What's in Response Data Register B). The RESPONSE STATUS indicators if "1lit"
indicates a failure. Refer to Figure 18 for the exact meaning of the status
bits.

The command word indicators indicate the command word in Register B.

(The command data that will be used next.)

IV. POWER SUPPLIES

The power key switch turned to the off position turns all power off
including power to the computer, System Controller and modules. The
second position of the switch turns power on to the computer and the

cabinet fan. See Figure 7. The third position turns power to the whole



system, The four SC power supplies should be maintained at the following

voltages:
Power Supply No. Voltage Setting
- (1) +6.5 + .25VDC
(2) -8.5 ¢+ ,25VDC
(3) +12V + ,5VDC
() -13V * ,5VDC

Each power supply has a crowbar protection device attached to it, (Sorenson
VP1) which set .to clamp the power supply if it exceeds .5 volts above
its nominal setting. If the clamping to (OV) is caused by a transient,

turning the System power on and off is all that is necessary.
V. PRINTED CIRCUIT TYPES AND CARD LAYOUT

Figure 8 shows the top view (wiring side) of the card connector chasis.
The maintenance panel has the clock controls on it. The switch on the left
when in ‘the INT position allows the internal oscillator to determine the
Master Clock frequency. The HI-LOW switch selects the frequency range.
The control on the top allows for coatinuously varying the frequency from
approximately 10KC - 750 KC., Puting the control to EXT allows for an
external generator to be plugged into the rear of the chasis and set
the command word clock frequency.

The System Controller is packaged on single and double size circuit
cards. The logic implemented on each card performs a unique function.

The following is a list of the PC cards used in the System Controller.
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Number Required per

NAME GI NO. System
Response Receiver 366A 1
Command Line Gen, 367A 1
Command Line Multiplexer 368A 1
Command Data Register 369A 1
Computer Interface Decode 370 1
Timing and Control Logic 371A 1
Response Data Register A 372 1
Response Data Register B 3724, 1
Lamp Driver . 374 4
Response Status 375A 1
Power Relay 376 1
Computer Interface Logic 377A 1

The location of each PC card is shown in Figure 8. Three panel cable

connectors and & computer cable connector locations are also shown.
VI. LOGIC ELEMENTS

The System Controller logic is implemented with the nine devices shown
in Figure 9. Each is made using complementary MOS technology with the
exception of 8016 which is P-channel MOS. In all cases, the -V input
is a logic "1" and +V is a logic "0". With the exception of computer
input/outputs all logic levels within the SC is as just described.

1. Logic Gates
The HEX Inverter, (SO081) Quad Twé Input NOR (S080) and Dual Four

Input NOR (S079) are negative true logic gates.



RST FLIP/FLOP

The S071-1 flip-flop provides an and-or gating to the set and
reset inputs of the flip-flop. The S071-2 provides two flip-flops
in a 16 pin dual-in line package. The S071-3 and S071-4 provide for
3 bits of storage. Each bit is loaded when its clock goes negative.

Shift Register

$016 is a 9 bit serial to parallel shift register that can be
reset to logic "0". The Reset input going negative causes each of
the nine bits to be set to logic "0" with ¢1. The data at the input
during ¢1 time is transferred from the data input to bit 1 during
¢2 time and so forth down the register.
Oscillator and Two Phase Clock Driver

S030A includes an internal oscillator. The duration of ¢1 is
determined by the value of Rl and C while the duration of ¢2 (negative)
is determined by R2 and C. Pins 8-9 and 5 can be tied together with
only one R and C if ¢l and ¢2 need not be independently adjusted.
When the internal clock enable is negative, the internal oscillator drives
the two phase clock driver; If positive ¢1 and ¢2 follow the External
Clock Source. The internal clock can be stopped or started at anytime

by the STOP clock or START clock controls going negative.

V1. DETAILED FUNCTIONAL DESCRIPTION

System Controller Wirinpg Diagram

Figure 10 shows all the wiring between printed circuit cards,

the front pancl, the computer to the left, and the Data/Power



Cable connector to the modules to the right. Each card performs a
certain logic function and a discussion of each follows.

Response Line Receiver - GI 366

The circuit shown in Figure 11 shows the System Controller Respomnse
receiver, which receives a low povwer differential trilevel sigznal
and generates data and clock information. The differential receiver
comprising transistors l1-6 reduces the common mode noise by at least
30db and amplifies a trilevel signal approximately +6db., The amplified
trilevel signal drives three Fairchild 710 comparators. Comparator A
reference is adjusted such that the output swings negative a: the input
goes above the adjusted positive voltage level. The output of the
comparator A then becomes data. Transistors 7 and 8 are used as level
changers to generate Data (negative true) at the +6, -8 volt levels
used in the System Controller. Figure 12 shows the response line
inputs and the Data and Clock output waveforms.,

The Reference o’ comparator B is adjusted to a negative voltage
such that a negative signal below the reference causes the output to
go negative. Figure 13 shows the response signal into the comparators
along with the Receiver output signals. The Data and Clock reference
voltage is adjusted so that the nominal amplitude response signal
has greatest noise immunity.

If a module malfunctions and decodes the address wrong, there
can be more than one module responding at a time. The right hand
part of Figure 13 shows a response signal with two modules responding.
The outputs from ecach module add algebrazicail-. The slight stafirstep

effect is caused by the difference in distance from the System -



Controller. The Multiple response reference is set above the largest single-
response signal and below the smallest double response signal. The
response signal is attenuated by about 2db by 300 feet of cable so
there is about 2dv difference in the response signals received.

The multiple response signal is passed on to the Computer by the
Sygtem Controller, where the Computer, under program control, can take
appropriate action.

Command Line Generator - GI 367A

The Command Line Generator receives serial data, clocking and
control signals and generates the differential trilevel command
signal, see Figure 14, The Output Circuit (S056A2) 1is also used
in cach module. Refer to Part I, Secticn IV-7 for S056A2 operation
and schematic. The START SYNC (TRO) and STIP SYNC (TR3) cause the
data "1", data '"0", data "1" data "0" sync pattern to be generated.
The signals at S056A2 pin 20 (LARGE POSITIVE TRUE signal) and pin 2
(LARGE NEGATIVE TRUE signal) are similar to the response signals

from the modules. and ¢2 control the generation of clock and

1
data outputs. The DATA #2 START (TR3) causes the serial data stream

to be gated onto the Dzta bus. The DATA #2 STOP (TR1l4) prevents the
serial data signal from getting to the Data bus. As the serial

data stream is passing through the S056A2 circuit, the number of data "1"
bits is counted. Either ODD PARITY ENABLE or EVEN PARITY ENABLE

is true during TR14 time. A data bit either logic "1" or logic "O"

is generated by 5056A2 at Parity time (TR14). If the number of data
bits generated since the start of the command word is even and the

ODD PARITY ENABLE is true, the parity bit output will be a logic "1".

Likewise, an odd numbecr of data bits and ObBD PARITY ENABLE cause



a parity bit of logic "0"; for the EVEN PARITY ENABLE signal the
opposite is true. The System Controller normally generates odd parity.
The Even Parity is used only to check command word Parity detection

of each module. DATA #1 ENABLE (TR15) causes +V (logic "0") to be
gated onto the bus. The two signal outputs of the S056A2 are clamped
to ground by the two MOS devices 1 and 2 whenever OUTPUT ENABLE is
false (+V).

The positive and negative true command line signals are amplified
by identical circuits. Only the positive true amplifier will be
discussed. The S056A2 has a limited voltage and current driving
capability the 822 balanced line must be driven to the +V, -V levels.
Devices 19 and 20 split the trilevel signal into a clock and data
components. The emitter of device 20 should follow the data part of
the signal, the emitter of 19 the clock part. Devices 3 and 5
invert the signal twice and shorten the rise and fall time of the data
signal. Devices 4 and 6 perform the same function for the clock
signal.

The signals at the collectors of device 5 and 6 swing from +12V to
-13V. Devices 7 and 8 form a push pull emitter follower type driver.

When data is true, device 7 is on. The voltage at pin A is the result

82
51 + 82

7.4 volts. The on resistance of device 7 lowers the voltage slightly.

of a voltage divider between 510 and the 82Q line (12v) =

When data is logic "0" both device 7 and 8 are off. The 822 terminating
resistor pulls pin A to ground. When clock is true, device 8 is on

and the line is pulled negative. The zener from base to emitter

prevents the emitter base breakdown voltage from being exceeded.

The 52 and 2.2uf capacitor isolate the current spiking from the power




supply. During the switching time both devices 7 and 8 can be on
causing high current surges.

Command Line Multiplexer -~ GI 368A

The Command Line Multiplexer converts the paralleled data from
command Data Register A to a serial data stream, see Figure 15.
I1f the System Controller is in the off line mode, the command word
set by the front panel switches is used for the parallel word. Two
9-bit shift registers S016 R, P generate the timing signals TR3
through TR13 for the multiplexer. The logic for the DATA INPUT

signal is:

DATA INPUT = (TR3-Cli1+TR4-C10+ . . . +TR13-CO1)ONL
+ (TR3:S011+TR4-S010+ . . . +TR13:501)

Note that up until the final inverter output, the signal is the timing
signal times the data bit "barred". The final inversion causes the
each data bit to appear at the DATA INPUT signal point at the proper
time to generate the command word.

Command Data Register — GI 369A

The command data register stores the command word information
from the computer, see Figure 16, The 12 bit information is translated
from the 0, 5V levels to a -7, +7 levels by the input level changer
(ILC) circuit as shown below:
Input Output

OV (Logic "0") = -7V (Logic "1")

5V (Logic "1") - +7V (Logic "0")
Thus, the ILC is shown as an inverter since it logically inverts

the signal. The Command Data Register A is built from four S071-4




(3 bit inverting latches). The twelve data bits from the Data Output
Buss (BAC) are loaded into Register A whenever the LOAD COMMAND DATA
REGISTER A signal is negative (Logic "1"). Register B uses the non-
inverting (S071-3) 3 bit register. The data is transferred from
register A to register B by the LOAD COMMAND DATA REGISTER B signal.
The data in register B is used to generate command word.

Computer Interface Decode - GI 370

The Computer Interface Decode circuit decodes the "BMB" lines and
generates the "616", "615", "614" signals. These signals are used
by the Computer Interface Logic (GI 377A) for decoding computer instruc-
tions. Refer to Figure 17. Note that each of the seven System Controller
instructions begin with 614, 615, or 616. See Figure 18, The input
level changer converts the +5V, OV logic to -V, +V, logic of the System

Controller. The logic translation is thus:

Input Qutput
+5V (Logic "1") +V (Logic "0")
OV (Logic "0") -V (Logic "1")

Timing and Control Logic - GI 371A

The timing and control logic provides all the control signals
for generation of the Command word, see Figure 19. The {requency of
master two phase clock generator is controlled by the R-C network
shown. By adjusting the potentiometer and selecting the low and
high position, the clock frequency can be varied from ~“10KC to 750KC.
Also, an external source can be used as the frequency source. The
input cennector is on the rear of the cabinet and the selection
switch en the card chassis, The two phase clock is amplified by the

Hex inverter for distribution to the rest of the system Controller,
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The command Timing Register is composed of five S5016,9 Bit Shift
registers, A logic "1" is incerted into the timing register each
time a new command word is to be generated by the start Ring counter
sigﬁal. The "1" bit is shifted down the register generating the
successive "TRXX" bit times. The logic equation for the generation

of the start ring counter is:

START RING COUNTER = (OFL+ONL+CIR)(NORM*TR35+INLV*TR17)

+ ASYCHRONOUS START

where OFL - off line
ONL - on line
NORM -~ normal mode
INLV - interleave mode
TRXX - timing register count

Whenever the logic detects the fact that no command word is being
generated (no "1" in the timing register) and a new command word should
be generated, the ASYCHRONOUS START signal is generated. The ASYCHRONOUS
START flip-flop is set by the following logic. Set ASYCHRONOUS START =
COMMAND INITIATE + CDOF (OFL + ONL-CIR)
where

CDOF - Command Data Off
CiR - Computer Interface Ready
The Command Data Off flip-flop is set by either a power up signal

(R-C network) or TRO . TR18 - TR36 - ¢2. This indicates that timing
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register is at TR36 (command word has just been finished) and there
is not a new command started (TRO) or one in progress (TR18).

The Output Enable signal prevents the command word from getting
onto the line and clamps both positive and negative signals to ground.
This occurs whenever the command word is no longer being generated
or when words are being generated in the INTERLEAVE MODE. Note that
in the NORMAL mode, the command word (both positive and nega;ive true)
must be clamped to ground between during TR19 and TR20 time. There-

fore, the logic for setting the OUTPUT LNABLE flip-flop is:
SET OUTPUT ENABLE = START RING COUNTER + INLV'¢1'TR20

RESET OUTPUT ENABLE = END COM. DATA + TN'EV-¢1-TR18

Response Data Register A - GI 372

The Response Data Register A stores the Response Data word until
the computer can accept the response word, see Figure 20. Each S071-4
stores and inverts three bits of data to form register A, The LRDRA
(load Response Data Register A) signal is generated whenever Response
Register B is full and A is empty, see 377A for details. The LRDRA
signal transfers the Response data word from B to A,

The PDP-8L computer has a "party line IO" so whkenever the computer
decides a word can be accepted an INPUT RESPONSE DATA (IRD) instruction

is issued, see 370 and 377A for further details. The decoded IRD

instruction generates the ENABLL RESP. DATA signal which gates the

response data on the Data input buss. The logic gating for each bus

is: ACOG = COO*ENABLE RESP. DATA  Note the logic internal to the System

Controller is:
- 12 -




10.

+7 logic "0O"
-7 logic "1"
on DATA BUS the logic levels are
| +5 logic "1"
OV logic "O"
5;;3.15 set on the Data Buss.

Resporse Data Register B - GI 373A

The Response Data Regisier B circuit card shifts the DATA (DELAYED)
and parallel loads the respunse data into RESPONSE DATA REGISTER B,
refer to Figure 21, The S016 (L) and (i) provides the shift register.
The data from the shift register is loaded into RESPONSE DATA REGISTER B
by LRDRB (load Response data Register B) which happens at TR38 time,
The gating on bits 3-5 load either the three status bits into Register
B or the sign and two MSB's of the Response data into register B.

The logic for bit 3 is:

SIGN-RESP. STATUS ENABLE + MULTIPLE RESPONSE GATED-«RESP. STATUS ENABLE
The logic for bits 4 and 5 are similar. Note that the rest of the
response data is loaded into register B even if one of the status bits
are true. This simplifies the logic since the computer will ignore
that part of the status word.

Lamp Driver - GI ,74

Each GI 374 has six lamp drivers. Any of the MOS logic circuits
will drive the lamp drivers. The schematic is shown in Figure 22,
The logic‘is:

-V (logic "1") - lamp on

+V (logic "0") - lamp off

- 13 -



The lamp is connected between the emitter and +V,

Response Status - GI 375A

The Response Status Logic receives CLOCK and PATA signals from
the‘Response Receiver (366) circuit and records any data transmission
errors (STATUS). See Figure 23.

The Sync Detector circuit detects the "1", "0", "1", "0" sync
pattern. The series of B, C, D S080 2 input NOR gates form four
latches with gating. Each latch in succession stores the fact that
the next part of the sync pattern has occurred. If a clock signal
is detected the latches are reset and the sync pattern must be repeated
for a sync detection.

The sync output is loaded into the Response Clock Counter. TS25,
the first bit out, resets the sync detector. 8016 (M) and (N) are
shift registers that count the response time periods (TS25 through
TS37) from the response clocks. If the correct number (12) of response
clocks are received, the shift register will indicate TS36 time at the
end of the response signal.

The Response Clock Error flip-flop is reset just prior to the
end of the response word and set if TS36 is true at TR38% time.

TR38* is two clock periods after the completion of the command word
clocking output. Since the 306 foot maximum module distance can cause
approximately 900ns round trip delay, the later command word timing is
used to set the Response clock ERROR flip-flop.

The flip-flop not getting set indicates that the logic detected
too many or not enough clocks from the response. S071-2 (L) delays
the Data signal so that it is the right time with respect to clock

for loading into the Response Shift Register, see 373 A (Response Data
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Register).

The two phase response clock (¢1, ¢2) is gated on by SYNC and
off by TR38*%, This inhibits noise from shifting the data before its
loaded into Responue Data Register B.

The response parity detection circuit is implemented by $071-1
(H and J) and three S080(F) 2 input gates. The flop-flops provide

a one bit delay. The feedback logic is:

(PAR + DATA DELAY) (PAR + DATA DEL) = PAR*DATA DEL + PAR-DATA DEL

This effectively counts the number of ones received. The flip-flops
are reset by the SYNC signal. If the signal at pin AP is negative

at the completion of the response signal, an even number of "1's" have
been received (response parity failure).

Two S080 2-input gates form the No Sync latch., TR21 (the time period
just before an expected sync signal) sets the latch. If a SYNC signal
is received it resets the latch,

The multiple response latch is mechanized the same way. Figure 18
shows the data status word format. Note that if any one of three
status bits (MULTIPLE RESPONSE, RESPONSE CLOCK ERROR, or NO SYNC)
are set, the status bits are gated into Response Reglster B instead
of the Response Pata. The three status bits are "ored" together to
provide the RESP, STATUS ENABLE signal,

If the module detects any fault in the command word, such as even
instead of odd parity, the module gencrates a negative (clock like)
signal early, see the System timing diagram. The COMMAND DATA BAD

flip-flop is reset at TR18 and set if CLOCK is true at TR22 time.



.

12,

13.

The COMMAND DATA BAD and RESPONSE PARITY FAIL status bits are loaded in

Response Register B with the Response Data, see GI 373A,

Power Relay - GI 376

The Power Relay delays the -V to tlLe modules, see Figure 24,
This assures the Power up reset circuitry in the Module will work.
The Delay from the time the system Controller receives power till the
-V is on to modules is approximately 1 second. There is also a delay
in the T & C logic (GI 371A) such that no command word is sent for
the first few seconds.

Computer Interface Logic -~ GI 377A

The Computer Interface logic decodes computer control signals
and generates transfer signals for the storage registers and status
signals for the computer, see Figure 25,

When a "6146" (Input Response Data) is executed in the computer,
the AC CLEAR and ENABLE RESPONSE DATA signals are generated, see
Figure 26 for waveforms. The last number of the instruction refers
to “IOP" signals generates; i.e., "6146" causes an IOP4 and IOP2 to
bé generated, "6151" causes only an IOPl to be generated. F¥or the
"6146" (IRD) the Accumulator of the computer must be reset prior to
loading a response word. The AC CLEAR BUS gene.ated by an I0P2 and
614 clears the accumulator of the computer. The IOP4 that follows
generétes the ENABLE RESPONSE DATA signal. This causes Response
data register A to be gatel! onto the Accumulator Buss lines (ACXX).
See GI 372, (Section VII, 8).

The Read Command Instructions "6514" causes a LOAD CDRA signal
to be generated in the SC which loadé data from the BAC lines into

the command data register A. See GI 369A and Figure 26.
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The INT REQUEST LUS signal is set to OV (Interrupt), whenever
a command word is neceded or a Response word ready for input. The
interrupt is inhibited, if the computer has put the SC in the W'IT
mode., A "616" and IOP4 puts the SC in the WAIT mode. A "616" and
I0P2 allows the SC to continue operation.

Whenever an interrupt is made, the computer will generate a series
of "skip commands." The SC decodes SKIP ON RESPONSE FLAG and SKIP ON
COMMAND FLAG, see Figure 18, If the SKIP BUS goes to GND (SKIP) the
computer then skips the next instruction, This is used to get the
computer to the correct interrupt service routire. The logic for

generating a SKIP is as follows:

SKIP = IOP1:"614"RDRAF WAIT + IOP1+"615"+CDRAE-WAIT

where RDRAF - Response Data Register A Full

CDRAE - Command Data Register A Empty
The logic in the lower half of Figure 25 stores the fact of whether
the two command registers and the two response registers are full or
empty and generates two asynchronous load signals. The S030A (N)
provides two phase clock signals for use only on 377A.

A "616" and I0P1 provides a INIT (initializec) signal to set the
Register state (empty or full) to the empty condition. The interrupt
F/F is also reset with the initialize signal.

Upon start up, the four empty/full status flip-flops are set to
empty. The SC interrupts the computer and gencrates a skip vhen a
SKIP ON COMMAND FLAG (SCF) is issued. This causes a READ COMMAND DATA

to be issued which generates a LOAD CDRA signal loading the first
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command word in Register A, Next a latch is set. The logic for

setting the latch is:
—_—— e %
LCDRB = CDRAE-CDRBF-¢1

As soon as ¢2* is true, LCDRB is generated. The latch is used to
prevent a race condition. The LCDRB signal transfers thc command
word from command Register A to B, The COMMAND DATA REGISTER A EMPTY
F/F is set true with LCDRB. This causes the INTERRUPT to be set again
and another Conmand word transferred from the Computer to Register A,

The COMP., INTERFACE READY logic is:
COMP. INTERFACE READY = RDRAF«RDRAE:CDRBF:CDRAE

This allows the first command word to be generated. (Iwo command
registers full, two empty response registers.)

TR15 is shortened to approximately 500ms by the two gate '"one
shot." TR15 must not be negative when LCDRB is negative. At TR15
time the command word has been generated and CDRB is then considered
empty. At that time, register A is transferred ts B and another
command word is requested. At TR38 time the comT:Pd word is transferred
from the serial in parailel out shift register to Response data register
B. The RDRBL (empty) is reset false. If register A is not full (RDRAE
false) then a LRDRA signal is gencrated through the "race preventing

latch." The data is RD register A causes an interrupt and eventually

an ENABLE RESPONSE DATA, which transfers the data to the computer.

- 18 -




VIII. NASA DATA SYSTEM EXERCISE PROGRAM (NADSEP)

This program is written in Macro 8 for Digital Equipment Corporation's
PDP-8L, It is intended for use with the NASA Digital Data Acquisition
System Controller.

This program is written to accept input data in a convenient format,
either from the telectype keyboard or the teletype paper tape reader.

The data is then assembled into a series of command words for the System
Controller. Once the command words are assembled, all modules are turned
on and all unselected modules are turned off.

At this time each command word is issued and each module response is
s'.ored. While command words are being issued, the computer is analyzing
the list of response words, The valid data responses are analyzed and the
high and low value for each tested module and channel is stored. If the
response is an error, the module error counter for the appropriate error
type is advanced by 1.

The complete list of command words may be issued a predetermined number
of times, or until manually stopped by entering any character irom the keyboard.

After the test is completed, the results are printed. The data
consists of the number of errors of each type for each module tested and
the high and low data limits for each module channel tested.

The rate at which command words are issued is controlled by the System
Controller. When the rate is low enough, the computer can analyze the response
data between issuing command words. 1If the computer is unable to analyze
the data as it comes in, the data is stored in memory. When the storage
area is full, the computer stops issuing command words until the data is

analyzed.

- 19 -



The command word data has the following format:

My, M,-Mj; T3 € -Cy, Cq

This means that modules Ml and M2 through M3

As many module groups as desired may be placed in this list, as long as

will be given identical tests.

they are all the same type of module. T signifies the module type

H for hi level

Ll for low level CMIA

L2 for low level CIAM

The channels tested are Cl through C2, and C3.

as desired may be contained in the list. Thus, channels C

As many channel groups

through C2

All modules

1

and C3 will be exercised for modules Ml and M2 through M

are of Type T.

3°

There may be as many data statements as necessary to define the system
being.tested- The computer will print a diagnostic statement if something
is wrong with the data list.

Two additional statements may be included in the data list. The
staterent X1000 indicates that the command word list is to be issued 1000
times. The number is decimal and may be between 1 and 4095 inclusive.

If this statement is not included, the test runs until any character
is entered on the keyboard.

The second statement is $I. This controls the way the command word
list is assembled from the data list. Its purpose is to assemble command

words in a sequence suitable for the interleave mode of operation. To

- 20 -




illustrate, consider the data list:
1, 5, 3-5; u; -3, 7

1f $1 is not used, the command word sequence would access modules and

channels in the following order:

Module Channel
1 1
1 2
1 3
1 7
5 1
5 2
5 3
5 7
3 1
3 2
3 3
3 7
4 1
4 2
4 3
4 7
5 1
5 2
5 3
5 7




Note that a module is accessed 4 times before the next module is considered,

Now consider the case for the same data but with the $I statement.

1, 5, 3-5; u; 1-3, 7

$1

This generates the command word sequence as follows:

Module Channel
1 7
5 7
3 7
4 7
5 7
1 3
5 3
3 3
4 3
5 3
1l 2
5 2
3 2
4 2
5 2
1 1
5 1
3 1
4 1
5 1




In this case, no module is accessed for two consecutive command words.
Thus, proper interleave operation is achieved.

Note that the data list can be formed to access certain modules more
often than other modules.

If an error is made in entering data, "rubout" will delete characters
one at a time from the end of the list. A carriage return and line feed
is considered as one character, The rubout prints a back slash (\) for
each character deleted.

The input list is terminated with an asterisk (*). When the * is
sensed, the operator has the option of prepunching a paper tape of the test
data. This may be used for data entry on future tests of that configuration.

The system test begins as soon as the tape is punched. Test results
are printed as soon as the test is completed.

All numbers in the test results are decimal except the high and low
data values. These are octal presentations of the data bits including
sign as received from the system modules.

Following are the results of a typical test sequence.




ENTER DATA

56561-63,68-693H50,1515

56,61-63,68-695H30,1,15

NAX 10600

TAPE?

(Y OR N) Y

X10006%*

MODULE CDB
@856 alelole]
poo61 0009
pe62 2Jolol]
6n63 apoo
0068 jalodoly]
0e69 peon

MODULE CHANNEL
P6H56 0000
Bas56 oo}
pas56 po15
2861 jakelelo]
P061 paol
2061 pB15
2062 (5351al4]
P62 0001
po62 o015
2063 .6000
0063 00031
0063 o015
er68 pear
68 2001
po6e pa1s
Be69 alolole]
nBGo jo1alch
Aeo6Y 6o15

ENTER DATA

RPF
7161616
o080
/a0
oo00
noeo
Jalole]

HIGH
0600
2000
2000

poB6
a377
P356

paG4
@371
2361

2004
8377
8354

1301730}
aJslols)
nRae

0066
neaa
4341630]

MR
0p9a6G
o000
0ono
0000
000
o000

LOov
2000
2000
u1o1i30]

o665
n409
8352

o003
83717
6360

Ana3a
PLO0
7351

3009
oaeo
0060

0000
pe0o
a6

RCE
3000
pHee
uJololo]
2000
3600
3000

NS
3000
noBo
a0eo
pa6o
3000
3080
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ENTER DATA

56561-63,68-693H3051515

NA\X1000%

TAPE?
¢y CR N) Y

56,61-63,68-693H5051515

X1000:*

MODULLE CDB
NO56 elelele}
0061 0000
naGe noeG
0063 o600
n06e 0nne
(20013°) alalolo]

MODULE CHANNEL
0656 60000
nasS6 0nenl
6asS6 faB15
2061 ol6lelo]
0061 Nno1
2101ER| G108 B3
on62 0000

penee SIS1CR!
0062 0015

ne63 Rajolald

B3 nenl
na63 0315
066y olelelo
nnece o0l
neocsy BO15
fABGY nene
NnB69 aGae]
Arn6e 6615

ENTER DATA

RPF
oXslole]
sXalele)
o1aledo)
(21516l
nooo
ofalele]

HIGH
Peoo
naan
poen

nan6
A377
#356

anea
03717
3361

sRelend
0377
0354

anan
anno
poae

Bo6n
(elelate]
anon

MR
elololdl
0000
olalels]
o060
naneo
o06

LOW
AOoo
a6en
olaloto]

AeA5S
0400
6352

nne3
63717
0360

ARE3
0460
#3551

0ne6no
olclolo]
GaeNale)

aeaae
(oXelels)
Glaiols)

RCE
3000
fooon
0ane
neeao
3000
306H

NS
3000
o000
ololalo]
aneo
3060
3000

=34 =
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Response (Pos. True) .5V/cm

Response (Neg. True) .5V/cm

Clock (Neg. True) 20V/cm

Data (Neg. True) 20V/cm

> 10us/cm

Figure 12. Receiver Waveforms.



'S oA Y XY 37323y — gy 3FM3/4

R - |
RIBIRINIRIRINIE] w f“m
| | : (3ovs dERA ;.
~ “ \ DR ) DT LT
= = o _l.«_ =TT T — i e
MUY VU UU U U = |
| # | ! _ , 3
| ! { i _
_ { ! | l _ | ! n | i ,
. m \ T ) _ [ T
Y irin i i i i
| ] S | el
_._ _ , ~ ! m “ M w _ M
i | | PRy
L LT O I SR T S e
W,Tmu_*nﬁ_fw :LJ ﬁ |E& 'w Tiij aiully = el
_ w - : . e i e e e e I e ¥3STD
T Ji M_@Jiwm_r;_ﬁ Eir :Mﬁt,

Q\K‘ b / \w 1 <.\..:D
. i A 1} ru 9 dfﬁD
\ E (o A
H W'
1od )
W
o !
- IFYILSIA >
3742470
—— - _ ( p—




W oA fYen

Y7132 7Y

i 31 e i f b

By
BIA42L79)

fmﬁ..w.«. ﬂs\\u.\
‘DA ) AT HLINY
_ ‘.Il _1!“ 147 1 _Il. i 1|_ _ fad  Fak (5a% L
e 1 o b _ o
L)L . LU L)L e
i | I !
~ !
| : i J . L
pE a T T T e e
w | & w ' M,R,\c\.
: e “ | | ik
| A |} 'L i
i : ~ umem..wm.\(
T el TR Tt S0 11700/
ﬂ- _J Epiniafia B
“ LTINS _ N o
_ ,L £ 3 168 309
| [*T T-aa
: \w \ 4 e e
.._:J«L ~Q\GN4L
< ISYVCASIY WA Sm




9. @and1g

Ci02- 0L-8 ——
Gup | ae
ot BT eV TN ddV DOUd | GERIGHD AYEQ
V.96 19 | -
YSYN "N39 3NIT ONVAKOD Y31I0HINOD W3LSAS Y9 THVUT OIS S rdin0 L9t/
153rCud uu MS __ N3JI193H40) MONIK 554,01 ACi— n—l
NOLYZOROD INIVINEISNI VNGO svfoouquosa]  woisdiosaa [n23 | auwofruis b
NoisiAzY NOISIAIG DINOUIDITEIOWIW SNOISIAZY .J.IH%C 3 :
T T T llH.IlHIAu |
YSUONI $300i0
EOvYNZ 978
10v7N2 =k 73
u YOSEN2 “SNVHL NN o
I SO6ENT “"SNYHLl dNd AgI- 378VYN3 Allivd QQ0
i "~ ®
_ 378WNI ALlbWd N3A3 Vr:\u |
- M
| L3c3¢ 3 BVN3 INGLN0 W
_ _ ALldvd
NI S v 8 & v | |
GNYAWOD ¢ h— ) o A
_ &)
3AVON (& o INAS IBVIS & |
- INAS dOLS \@J |
Li —J
¥ o |
Y9G0S ) AR
Gh i 3) |
iNdNI 2# v.ivd |
; a
4 dOLS 2#vive @
= 40IS ZHVIVG M+
2 : Q) [
59 i 0k 6 G & 16viS 2# vivad |
_ _ |
| _ i, | &
_ Tavns 1= viva
k>
' INaNit#viva T
|
A- |
,
8YNI QLS A+ |
d.N0 _
,
t‘!.




800102-D RS
¥ 89¢ 19 | — A+ Q
VSVYN 83X37¢1LINA 3NIT ONVAOD ASI- - .
i P VLD ALD 3w ATve — 23 2 »%M >@| “ 20 i@ >¢.ﬂ A=
p— NOBAD SNOUDTIODW 1711 11717 ot
S ¢ v ) a &S ¢ v 2 @)
910S 910S
VUSIVIF saiNS LI b ° H31S1938 LJIKHS LA e
. Si_Slwy €1 21 1LO6 1 91 S vi €1 21 i O m

3L 33gfEaaals

(20 o P _ h !
~ )
— i T ) & e~
__@Aw_l e e e e R e T
- 1 \ .
<1805 < S(2 W i oty 0o e ke v

]

L
)
</

Asi- O-o—oGd)

= M22—=—0
g, =R i

Y

- J‘-._l‘.
ol
. O

i
|
a):
i
i

S S R
g
2

i

' 1cs o
(AW 43%) T3NVE
08iN0D |

— — — —




I AN

9T 2an313
i 65-01-2 (| v :
LO00:-¥0/L 8 e @
ez | - s
v ¥31S193Y viva i - L
...w.u.Oa._\u_ 83181934 vivG ONVAKOD GNYRNO> QYO GNVANO) QvOl il i @
HVLN ALD 33V 1IVG mMW = mmw 10 e
i NOUYRGHGS IRISIEN Trianao 8 Y3153y valso wed— 1 6 W
A= A+ A~ A+ |
Ly o ) *
_ |
@ m Wi ©E 4 I 2r'o Y Nn_,liLEév ve &
@ 2 o (W) s 5 g (M ¢ u-_v|®
@ - p € -1£0S 0 ¥-120S Oy N %yva
| %05ve @

‘3A08Y NMOHS SV
HB3IONVHD T3A37 LlNeNi— 271y
340N

N_v_ ol v Nn”LwOu< z wOu<m
B 3 i \.
0 g gl 211 p— .all®
v v—-1L0 v Z Ive

4 —

< ———

M |
v0EENT .

Iln_f 15 W

SO0y
vOy | _
no<

Nw_ Ol v sn_
20y

< ~

.O( 8 ﬁ v ©

2 Y7108 ol
00y i L 9




LT @an3d13g
Y £2-G -2 || zava .
OI10i »NONm . MIIA'3| 4= b) vl L __ 1808 |
0.% 19 _ xwos v v ¢ _ 6405 {
0L 200230 e NOILYJ01| Nid A-| Nid A+| 3)1A3Q _
fketsn 3IOVY4H3INI H31NdANOD auu @)
HYAN "ALD IXV LVEe
NOWYLOJU0D INZWNLISNI TVEINIO w
— NOISIAIG JINOUIDITEOWIW N2
W

“669669

OOOOOEEEEERW @ ® ® @®

t:)é)

@,
O
o
=
1
xR
-
=
w©
O
m
>
@

=

NE

)|
O
L4
>
Z%
()
)
O
m
O
<L

~
O
m
=
u\S
=
w
d)

Ogng

<

v

2\
®

L0

~
O
m
>
/r

90¢ng

0
O
o
>
()
-
w
g

A\

|
a L
SOan /&mwun SOena @)
~
o @
Poan S "Ogng -
e

XJ 1O
“COgn ////L €0 ng




8T @an81y

0¢\n~\. Ve
6009-70L 8 Rl
on waa | eV TSNS | eV D04 | GRASIND wavea
| —
ON SUCIITINIISU] wexBoxg puw ywwlog
4 P3oM 1g-dGd 39[T033uc) wa3sds VSVN
ASEICUY Ry
KVLAN “ALD IRV LIVE
NOUWVXOLLO0D INIWNUSNI TVEINIO
NGB ABE NOISIAIG DINOULDIEOWIW
(13497 4B3E) 95 a1Eds (104 1 I X
330 uany D R
uo uang T & R
SITNPOR TTV-13497 mo7 33w3adp 8.0 %
13437 A0T-1®) 0237 1 ;
TAT ACT-TE) ATEI§ TIN4 i S fE
(FINPOR AWTNITIING - Tead] mo7)-23u1adp 1 0 O
84 Tauuey) Boreuy e -0 0
Ly Teuuey) Zoreuy -l & b
94 Teuueyy Zorwuy L ME 1
C¢ Tovuwy) Sorwuy . Mg .
v# Touuey) Boywuy 4] 0 1
C¢ Touuwy) Zoyeuy 1 R
T4 Teuuwyy Joywuy - T |
T¢ Tsuuwy) Boreuy £.10| 8
(Teas1 4BIH) -Tw) 039z N QD
(5

ISAOTIO; S¥ IINPOS IYI AQ PIPOIIP S SSIIPPT XAk Wle

‘OOOOOO"O—--:—-GN-«—-QFO—Q

g

iS3LON

"Y519 puw CO1J USIA peau;qEes i

9q UBD 37 3IWY3 2308 7807 IV SITFIPIITU] ‘O°'S

1919 :9pa) T¥3d0
(219) ®2F1e337u]

$3ajsuval piom 3Indino
pue 3nduy Sujisanbax s3jaess *5'yg Apvex s7 wiwp ssucdsaa 37
7919 :9ped Te3d0 teulys dyys sazwzaual 5°s
(R0D) 5poR #3¥iad0 ©3 05 P19 :9pod 1w
(34S) Juij 9stodeey GO djAs

as3ndwmod Sujidnizazuy sdois ‘5§
v919 :9po) (%330 (v3wq puwszio) pueoT)
(R%9) ®pox 37em 03 05 9€1%  19pOD 1IN
(QJ¥) ¥3I®Q PuUv=Ro) peey

Peayndaz ST wivp PUNLEOD

37 Teuiys dpys sajwiauald s (w3wg esucdsay nding)
TI6T9 :9p0d T¥IR0 919 :9pel TWIIO
7305) Beid pussmoy ue dius (GdI) wsvq ssuocsay 3Indu;

(718-4Qd) SNOILONYISNI WVEOOEd WITIONINOD WiIlSAS

Ivmi0g paoy

_ M
30313 ‘1 | peg i 2 (3ndur)
sawdg suds | ®oo1a | *dsey | L3jawg| waug , 1 ” P30y s73EIg esuodedy
ox *s9y “InR | tdsey ‘Woy | paoy m
]
.
! i i m
I I i
]
! ! ! 1ves | eve =o=_
) £33awg| wivg | (@1
sl w3vg a/v sk ./.oum .uho.-. wo5 vuo...._ (3ndu]l) paocy wiwQ asucdsay
i ‘ _
L e 3
1 1 1 ]
1 | | i | “
1
I ssaz 1 | SEIPPV I | "
€57, uqu< Sk €s1 ——— SN | 93wdg paoy (3ndang) puwm=or
L
_ . _ _ m
|
1t | ot 8 ¢ 9 - v £ z “ 1 0
! |
) | |

 (

Akl '™




SO

6T @an81g

- 1 Fo -
S0-2040 1 : T
T T
vizg 19 | Ty
o0L 2i907 WiNOD GNY TNINL.
e

LA )

—

WAL AEA Ty

a¥ CINARILIC 38 YVm T Y 8 @

e - ry T g%
o1t 2 2%
v 1o i &4057]

L2 ia0% |
0 i3

98

5 1
G
| T b
TN iﬂ i
Sasn i
_-‘-8.. 6N

PN uheto

P L L LN

T e S |

— AW SDONOewASy
h-iios)




.

~ -~ S 1-21| mave
Ol 20LD WIIA 3| ae @ @
O waas | T Bid | ¥ SGee | Ganaasd vl ON UN’MH& @ A- i.lt‘l@
2L 19 I - —) o) rON vi ¢ 1805 6 _ frea= _oluL\
i doYA Y H3.1Si934d Vivd 3SNOd4S3Y I3'8'y vl ¢ 0805 - 1 [
S s | r'4'3'a| voi'y | ¢ v 1LOS 6 Ul o @
NOUYEOLOD ININNLLSNI IVEINGO G3SN SKOIYI01| NG A |NeA| 39A3 gy _oiH
moisse NOISIAIG JINOULIITZODIN _ ‘nv * T

HE

(vivg 3SNO4S3E Qv07) wvugu] @

As  A-
— AT 2
e n._ll_;le
8 (M) 6
v =1L0S
4 1

ni's

BIONVHD 13A37 iNdiN0 =370 XK
:340N

T R e R e Pt Y D T T T R e



-~~~ o~ | 69-2)- ve 1
800I-¥CLD T =L LY vy D
P N e B ) 1Z 2an31g4
TTc T my . W e
vOl € ©3.1Si93¢ VIvO 3SNOd3Y IR -®
A el
sosse NOISIAIG INOUDT30DW ¢ = | [prups = T T
‘ bl 180S < A
¢ - 0805 ant hi i ®
G| I L 9108 nz2 10
Nig Av | Nia ATi-| 3I1A3C At 0|H|||H|e
8 §3151934
VIV ToNOAS3Y el N
Akt A~ - o” o_ \.}v |
(e ._1 —®
| 640y
e ot €6 n~.
. —(s
e [ o (W) e r , G3Av130 Vivo
) Ailsve £=iL08 | . ¢~s dig A= >n< W24 wlg ACi- Al-
35N0a5 38 _

ﬁ

I

L S v As ¢ ¢ S v Z
no

(W) 910s & () 92108

.
|
10 21 €1 ¥ 61 91 1 6 Ol Il 21 € ¥ GiI 91 1|

® &

3
L

[a}
[
-

<
O
)
’d
>

w
(&}
-

Q3.iv9 mOuw3 =
A ;_ W50 10 uw..oamma\Q
_@?N (NS's)
: N

G319 _35h0a530 321 90R )
N
| 378YN3 SNAYIS 0538 oY/
\
o (W g s i (%)
W¥3 Aligvd 35%00S3d N
£— 1LOS Too\
v, 2 Tvd VI¥C OhvARGD Y/

. el e e R R e e B R R e



U T it Lt TR

THETTTT
TR0 il it ‘

7z 2an314
= 69/11/6 | sava
8502 - T8 T
‘Ou BaC ‘Y DNS "V SOu GINTLAD NAMAVED
p2619 | wwvos
VSYN d3Add dAVT A= :
ASIrCud UL !
HVLN ‘ALD IUVT LVE m.
NOLVYOQU0D INSWNULENI TVEINID ;
woisiszu NOISIAIG DINOLDIIZOWIW .
906ENZ © _
1r09S !
&
>‘
O
sosenNe | —AAA—ED 908ENZ
‘096
A-=—Q ;
A- !
1
Guws) @ |
906Nz FAAN—D 906ENZ
Gaves  © 1096 i
(Buva9 @)
A= A=
906ENZ 2 SO6ENZ

“09¢

S




” » | )4 ..;__-o-u.n
! { SR o )
— Ne e |
A SNiviS 3ISNOCS3E ® IR 0 25
USSR UK A ﬁ 1 | isile 140!
—_— P DR K v ” M! L 1
Tv @ [ wasare o P
2 3 5 = 14 LI
ﬂ|l||||‘ - v ‘
@ TVevAT SALVIE atie o T .&' .l ® WOIAWIOT NG Wi AC Wighe BIIAGE
D TR hﬂ._—.J
ey e !
T NO ane ;
e O G1 Gace -L | . _ @ PSSR |
SN Cue 9 4 . “_,J | " LA ! | L
n:v Womal w0137 v B R Rt - \fl\
| .a..l—lrmﬂ' w _ H oMM 3 W01 ISNOS M 7Ty
i

_ .al -ﬂ. In~.|..e|8.m s I.|_ at A= A~ 870 o'

=
—a
~ e
—a_q
=
g
s
iz
i
28
L4
1
<5
~—q
- <
e
@O

-

)

D3 G
A4

T i (3 | | l.{»: 4 !
R | — ®
) 9os ! (") 0% |
o.|.||._ _ 9 ey (av)
8 S om0 A N O e DO L O L T U o
o i ]
W P» ~|I.||| -8 O % 0 h% W ° v | (inide 5047 Ines
454 | o vihs RIS ali'p.b —y)
24 P
r = et Tl N
"L | My AMera—e e
| ] e e e em e o - - | S—— ——
__ sy l_\ 1) (3= wos) 2 I“ t@
B L . -J.;I. >., L 1)\.__
G3av130 v.ve il - ¢ bl
| q : s )
GaavI3C ¥ ! S
S iva v P e ®

e e e e o e e -

sk -

'
ﬁ ale 2 "
4 ‘. w3AIB0 %07
| vos0s
m uZo v €

lflMlMJ INAS _ ‘ !

lll
@ 2-TesTt -.-.H‘

et _ _ v oS08

40.33030 WS

IM %2013 =3
) 3 A g

|
T td w g
e )@\uu ﬁ@\. -/ e | ,
= = e \!ln -
' % . e, ) -
S .@Hk_r@!ﬂ Ol m g el g _)\.av LR i
_l’lll. | N TS ENWRE

234 ]

| J

— a— wa—— WP
Ltk 1t L A1 e R Tt i 1 1 > Wi WL dUTARE et GdP B it ¢ etibiimiely




#¢ °andtg

o M 04- p-2|uve
502-70L & ——- =
9.¢ 19 | ywvse
0L AVI3Y H3MOd .
HYLN “AUD A%V 1VE
NOUWVEOJEOD INIWNAELSNI TVUINID
MOIZIAZN NOISIAIQ JINOYIDITEZOWIW

vGe
isnray
Av73d

®

5e

®

)
./

®

18

< O
= AEI- ,_
M L LF =
(40| R M
J -~
o H \h
>‘
87%¢
01002=-10-1iMD
S3NCON OL A —

e




Gz @an2tJ

1 | R
€10i-904C T S T =
P N ek B s
we25-19 | o~
= 'l
0L [31907 Zovasin £31ndm0S —ig 4 ™
Py o F ~
— | BRI - T R T Wy R S S i A S -o.m _ W WNAT SRS SEA
(f) 2-140% L TS s
' e K o)
« +) R 1 ° . s \/
ol oy Y
¢ 0
s o — aln ' A
|||||||| = |
ok . 5
— _ w_aaisie3s vivo_onwmay_ _ _ ¥ _ v ensm VG onvmaos
r (w) 2 -w0s 3
rcav
Na0es v

a3oNwR)
AT ANeni-3

Z v evidi ¢

$NE avil) Dv u\.
@ Z SnE v

A




1V

L.I-Mf LE Ristois’sE VATA I I
ALY e i A Nl e 1k (f OS¢
1\1..-.._ e !'n/_'..‘_b__ _C_DL’?A S(

e e e e &

A — S K _//? LEus

. !
E L

{

s— T2/PVY ’/«(:j;":f-— 0/,-,-,;@7@ —le_PEAD cm“,,,{,,./‘ Dpda—21, SKP o r/ /&,sr"-:./;-' _
,/- ’ ~ ; L T o 5 = ’ ——
61y (R s Feid (SEF) 61417’

HOTE. SeC PDP-EL  ygeks
rigdep. FRG6E Y POk
L xted” 1//,,/,;/(.

F‘/‘f. :;I:f' 7 (o — COAMPYTEL 7 REFCE
TIENE S PIAGPAM




	GeneralDisclaimer.pdf
	0041B03a.pdf
	0041B03a_.pdf
	0041B04.pdf
	0041B05.pdf
	0041B06.pdf
	0041B08.pdf
	0041B09.pdf
	0041B10.pdf
	0041B11.pdf
	0041B12.pdf
	0041B13.pdf
	0041B14.pdf
	0041C02.pdf
	0041C03.pdf
	0041C04.pdf
	0041C05.pdf
	0041C06.pdf
	0041C08.pdf
	0041C09.pdf
	0041C10.pdf
	0041C11.pdf
	0041C12.pdf
	0041C13.pdf
	0041C14.pdf
	0041D02.pdf
	0041D03.pdf
	0041D04.pdf
	0041D05.pdf
	0041D06.pdf
	0041D06_.pdf
	0041D08.pdf
	0041D08_.pdf
	0041D09.pdf
	0041D09_.pdf
	0041D10.pdf
	0041D10_.pdf
	0041D11.pdf
	0041D12.pdf
	0041D13.pdf
	0041D14.pdf
	0041E02.pdf
	0041E02_.pdf
	0041E03.pdf
	0041E03_.pdf
	0041E04.pdf
	0041E04_.pdf
	0041E05.pdf
	0041E05_.pdf
	0041E06.pdf
	0041E06_.pdf
	0041E08.pdf
	0041E08_.pdf
	0041E09.pdf
	0041E09_.pdf
	0041E10.pdf
	0041E11.pdf
	0041E12.pdf
	0041E13.pdf
	0041E14.pdf
	0041F02.pdf
	0041F03.pdf
	0041F04.pdf
	0041F05.pdf
	0041F06.pdf
	0041F08.pdf
	0041F09.pdf
	0041F10.pdf



