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5 :

serted in slot 4y connector € and-P—it is possible ffor 11/344
CPU te EROOT UP and arerzie normale. When connector with wire
bridges is inserted to the DELTA 800 CPU it sHrounds  the, tor 4
inFuts to thel KlaMUX and cdnuértﬁ the DELTA §00 CPU to the ephkvi-
valent of 117344, When running test erograms this sustem’ rer-
forms 28 standard 11¢734A.. Uron the FOWER UF the tormEole-device
should print the contents of RO:\RA,MSPy, RC and &  rPromet char-
'acter I (@) indicating it is réady to inpul commandy i1f thére is
no rromet character_here ave following rossibilities:
1) The CFPU did not rass the GO-ND GD testv The RUN lisht

should be ON. If the RUN light is OFF the detection of

gbnormz2]l error is indicated (double bus error...’.
2) The AVUD 01-C or console deyice are $nt orerational,

1 : T 5

3) The TBC moddle—is—nbt orerationale. | 7 | 1
4) Backrlane is bad. B! “'f;; o, :
: _ . A NS y O
S VI thereis 3 rrigtout ~off Fromet-.charzcter examine location
123000, ~ If .it-ie ‘rossible to examine this locatipn.start at

173000, There should be znother printout of registers FROs R4s
P and PC; If there is no rrintout the folowing mad be vadi

1) 9vh 01-C

2) TBE

3) 0800 s aect S, ¥ T TR G g -
4) backrlane 28 RN I

I there is a eromert then wou’can-edd RUF»s MFC and MFEZ54. Now
with the rower on there should be a2 register snd Srortorrintout.
Yenifs that the orerations 35 derosit and examine of memorey lo-

reations, \ig. rossible., Use commands described earluer in this
manual, If it ¥s'motieneeible to\ check the memory locations
there might be 2 feult in ohe Af 'thesmodules: S, T

1) MPE256

2) RUF

33 MPC

4) backelane . 8 N 0N

Remoye  the MFE25é6 and insert a2nother ohe Yo the-secend slot of
the DD 11-MK' baekelahe, 3 1f-4he promet does pot asrrear at the
power ur there is rrobable a Faul't atiope 6PAthe modules!

1) RUP u o - '
23 MPC : :

3) backrlane 3 = e

4) MFEZ254 (S35 : £ 4

<) D800 i, A3 J

&) TEC

LY Bhe B4 OF
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Q: I read your article about Unibus tim-
ing and found it very informative. I will be
following your advice about using multi-
ple cycles rather than trying to be bus mas-
ter. There is one question, however: What
signals do I hold on during these multiple
cycles to hold the bus, and why?

A: Good question. I'm from the old
school and would probably be more prone
to follow the original methods, however,
I've seen other methods used that don’t ap-
ar to cause problems.
Sack Hold — I'll refer to this primary
method as “Sack Hold,” because it is the

main signal that you are holding through
your cycle. The Unibus, as I've explained
before, has evolved over the years. [ can’t
recall dates, but the early Peripherals Man-
ual (a red book) covered the sack hold in
diagrams. As the evolution progressed
through purple and blue to the present day,
this part of the diagram was left off.

The basis of “Sack Hold™ was to hold
the Sack Line down until the beginning of
the last cycle. For example, if you were
doing four consecutive cycles, you would
maintain Sack until the end of the third
cycle. The idea was to wait until the last
possible minute before removing it so that

arbitration would not begin until just be-
fore you ended a cycle. Probably this con-
cept was attempting to give the highest
priority device the best chance of getting
the bus.

Some people, while holding Sack,
would toggle BBSY (Bus Busy). What
they would be doing was to attempt to re-
duce logic, by using the Bus Busy line to
gate out Address, Control and Data.
Whether or not this is advisable, will give
you something to think about.

No Sack — We’ll call this “No Sack”
in order to distinguish it from releasing
Sack at the beginning of the device's mas-
tership of the bus. This typically is what
you see in timing diagrams, since most
timing diagrams only show a single cycle
operation. Since more people have only
seen the more recent peripheral manuals
from DEC, this method is more prevalent
in the industry. BBSY (Bus Busy) is the
holding device (signal) in this method.
Obviously, no other master can assume
bus mastership until this signal is released.
With more microprogrammed controllers
coming to the bus, taking more time to go
through the arbitration handshake process,
this method would allow the controllers
more time to get this accomplished.

In summary, both approaches have
their advantages and should be considered
on their own merits. Sack Hold allows ar-
bitration to be withheld to a time just be-
fore the bus will be released (one memory
cycle). For configurations that have many
different DMA devices on it, this may be
of importance — i.e., more possibility of
arbitration conflicts. No Sack allows the
entire time of the multiple cycle transac-
tion to be used for arbitration handshake
timing. This could give a better overlap of
cycle readiness to slower microprogram-
med devices, possibly giving a slightly
better bus utilization in these configura-
tions.

Which should you use? Well, I'll leave
that to you. You'll probably find both ap-
proaches used.

-

(Questions or comments for the DEC
Troubleshooter should be addressed to
Ken O’Mohundro, Able Computer, 1732
Reynolds Ave., Irvine, Calif. 92714. Ed.)

July 1983/Hardcopy
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- NAVODILD IN OFIS DELOVANJA EPROM EMULATORJA
acuas VLAGALNIKA IN ZGALNIKA

Omodgoca, da z RAM-om 21i EFROM-omski ==z urravldamo iz obstodec
sistemar emuliramo EFROM(2714) nz sistemus ki == razviJamo.
Vsebino rpomnilnika Je mozno shraniti na datoteki na

- racunalniku BELEﬁ:kder ge lahko deneriraJdo tudi nove
L'datnteke: in Jo“zoret epresisati v romnilnik,

- Dokoncna verzids rrodrama rp3 se lahko veise v stalni

- romnilnik (EFROM 2716),

Seznam ukazov?

I 2223 dd Prikaz vsebine dd na lokaciji szzss
RET rrikaz naslednde lokaciJe
/ Frrikez predsnde lokacide
aP ~ wvris rodathov :
| TAB binaren srikaz vszhine dd
: Vet R
R ssssg stert programe na Maslovy Ssss
-
"R start prodrama na naslovu FOOO
o
M zzz=z prikez vsebine romnilniskih loksci.
kbl od naslova zzzz do naslovs LEER S
g2 zaustavitey izerizsa >
~Q " nadallevende izrisa g2
il i rrekinitev izrisa !
U zzzz Frenos veebine romnilniks na
kb bk “ racunalnik DELTA od lokzcije =zr7
.do lokacide kkkk (obli! : datoteke I
Po2=z2 Frenos vsebine romnilnikas Bl
bbbk racunalnik NELTA od lokacide zzzz
do lokacide kkkk (oblika datoteke 11}
| vV oooo FreverdanJe enakostil blokz rodatkov
| asaa dolzine nnnns ki se fasghzdate v fomni)
ROM na’ nasslovu oooo in v s2omnilniku
: RAM na naslovu 223
i 22 o prekinitey 1zricsa» ce so narake
]
| . sreverJdande enzhosti tbloka o tikov
| Iolzine 7FFy ki se nmanzdata agmnilo
| ROM ne neslovu CO000 i ¥ somni ~iku
RAM na naslovu AQGOT
E © rrekinittey izricas > SOLNBFa
[ B o000 18 nnhin zlodgov v romnilnik. Ei by kg
| 15 33 naslovlgsen 2 oooor iz sumnilni ks RAMs
i - B naslovlden 2 22
| IS vSaone Deld of ¥ v EPRON
€ oowo LS Tl zlogny v P irell KAy Kies

23 naclo e 2581 e inika EPROM
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dostos do pomnilnika RAM/EPROM mozen
iz emulatorda

dostor do Promnilniks RAM/EFROM
iz sistemarki sa razvidazmo

mozen

42 sistemas ki dga rezvidamo mozen doetos
- do Fomnilnika EPROM

iz sistemay ki g3 razvidamo mozen dostup

do pomnilniks RAM

ereris celotne vsebifie EFRON-2 (rodn.2)
v EAM
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v RaM
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2.2 INTERFACE INFORMATION

The LA120 interfaces with EIA devices using an optional modem cable. The interface is compz 'l
with Bell 103, 212A, and 202 modems and meets EIA specification RS232-C requirements. The inter-
face conforms to CCITT recommendation V.2.4.

2.2.1 Interface Signals
Table 2-1 summarizes EIA interface signals. The following paragraphs describe interface signals.

2.2.1.1 Protective Ground - This conductor is connected to the LA 120 chassis. It is further connected
to external grounds through the third wire of the power cord.

2.2.1.2 Transmitted Data (TDX) - The direction of TDX is from the LA120. Signals on this circuit
represent serially encoded characters generated by the LA120.

2.2.1.3 Received Data (RDX) - The direction of RDX is to the LA120. Signals on this circuit repre-
sent serially encoded characters generated by the user’s equipment.

Table 2-1 Summary of LA120 EIA Interface Signals

Circuit

Pin Source Name Function CCITT/EIA
1 - - Protective ground 101/AA
2 LA120 TXD Transmitted data 103/BA
3 User . RXD Received data 104/BB
4 LA120 RTS Request to send 105/CA
5 User CTS Clear to send 106/CB
6 User DSR Data set ready 107/CC
7 - - Signal ground 102/AB

o User RLSD Carrier detect 109/CF

9 - = = =

10 - - - -

8 s LA120 SRTS Sec. req. to send 120/SCA

12 User SPDI Speed indicator (FDX) 112/CI

User SRLSD Sec. carrier det. (HDX) 122/SCF

13 - - - -

14 - - - -

15 - - - -

16 - - - -

17 - - - -

18 - - - -

19* LA120 SRTS Sec. req. to send 120/SCA

20 LA120 DTR Data term. ready 108.2/CD

21 - - -

22 User RI ng indicator 125/CE

75 LA120 SPDS Spead select (FDX) 111/CH

24 - - =

25 - - - -

* Pins 11, 19, and 23 are driven by a common circuit whose function is determined by the
modem and secondary channel SET-UP commands.
t Pin 12 iz SPDI for full-duplex operation. For half-duplex operation, pin 12 is SRLSD.
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2.2.1.4 Request To Send (RTS) - The direction of RTS is from the LA120. The on condition of RTS
means that the LA120 intends to transmit data. After turning this circuit on, the LA 120 waits for a
clear to send (transmit enable) condition before starting transmission.

2.2.1.5 Clear To Send (CTS) - The direction of CTS is to the LA120. Although the LA 120 physically
receives this signal, it is not used for any purpose. Depending on the modem control protocol in use,
cither RLSD, SRLSD, or a timeout after asserting RTS is used to provide a clear to send (transmit
enable) condition.

2.2.1.6 Data Set Ready (DSR) - The direction of DSR is to the LA120. The on condition of DSR
indicates that the user’s equipment is capable of transmitting and receiving data signals. The off condi-
tion of DSR causes the LA120 to ignore all other interface inputs except ring indicator (RI). In full
duplex without EIA control, this circuit is assumed to always be in the on condition.

2.2.1.7 Signal Ground - This circuit establishes the common ground reference potential for all inter-
face circuits except protective ground. The circuit is permanently connected to the protective ground
circuit.

2.2.1.8 Carrier Detect (RLSD) - The direction of RLSD is to the LA120. The on condition of RLSD
indicates that data transmission from the user’s equipment to the LA120 is enabled. In full duplex
without EIA control, this circuit is assumed to always be in the on condition.

2.2.1.9 Secondary Request To Send (SRTS) - The direction of SRTS is from the LA120. In certain
half-duplex modes, the on condition of SRTS indicates that the LA120 is capable of successfully
processing the received data from the user’s equipment. In restraint mode, the off condition of SRTS
indicates that the user’s equipment should temporarily suspend the transmission of data. When SRTS
goes on, transmission may be resumed. :

22.1.10 Speed Indicator (SPDI) (Full Duplex Only) - The direction of SPDI is to the LA 120. The on
condition of SPDI indicates that the baud rate is 1200, regardless of the rate selected by the operator.
The off condition indicates that the operator-selected baud rate is being used.

2.2.1.11 Secondary Carrier Detect (SRLSD) (Half Duplex Only) - The direction of SRLSD is to the
LA120. The on condition of SRLSD indicates that the user’s equipment is capable of successfully
processing the transmitted data from the LA 120.

2.2.1.12 Data Terminal Ready (DTR) - The direction of DTR is from the LA 120. The on condition of
DTR indicates that the LA 120 is capable of transmitting and receiving data signals. The off condition
of DTR may cause the user’s equipment to set the DSR (data set ready) to the off condition. When
DTE is off, the LA120 ignores all interface inputs except ring indicator (RI).

2.2.1.13 Ring Indicator (RI) - The direction of RI is to the LA 120, If data terrinal rea dy (DTR) is
ofl, then the on condition of RI causes DTR to turn on. DTR remains on until data set ready (DSR)
turns on or 30 seconds elapses, whichever occurs first. Then DTR turns off. If DTE is o 1, the on
condition of RI causes a 30-second timeout. If no data is received in 30 seconds, DTR is pulsed iow (o1
233 ms £ 10 percent. :

2.2.1.14 Speed Select (SPDS) (Full Duplex Only) - The direction of SPDS is from the LA120. 1i th
operator-selected baud rate is 600 or higher, the LA120 asserts an on condition of SPDS: otherwise
ne LA120 holds this circuit in the off ¢ itian,

ceriace Cables

é‘é'é'zalm 'észB interface cables are described in the following paragraphs.



22.2.1 BC22A-10, -25 - BC22A interface cables come in 10 and 25 foot lengths for hookup between
LA120 and computer.* Each end is terminated with a female molded connector. The cable is shielded,
contains six conductors, and is wired in a null modem configuration. :

2.2.2.2 BC22B-10, -25 - BC22B interface cables come in 10 and 25 foot lengths for hookup between
LA120 and modem.t They can also be used for cable extension. Connectors are molded with a male
connector at one end and a female at the other end. Cable is shielded and has 14 conductors.

2.2.3 Impedance of Terminator

The terminating impedance of the receiving end of the interface circuits has a dc resistance of not less
than 3000 ohms or more than 7000 ohms. When the interface plug is disconnected, interface voltage on
the terminator circuits is -2 V to +2 V. : -

2.2.4 Rise and Fall Times

The circuitry that receives signals from an interface circuit depends only on signal voltage and con-
forms to RS232-C rise time and fall time. For control interface circuits, the time required for the signal
to pass through the transition region (-3 V to +3 V) during a change in state does not exceed 1 us. For

the transmitted data circuit, the rise time and fall time do not exceed 16.7 us through the 6 V range (-3
Vito+3V). 4

2.2.5 Open Circuit Voltages

The open circuit driver voltage for signal ground on any interface circuit does not exceed -12 V to +12
V. The terminator on an interface circuit is designed to withstand any input signal within a =25 V to
+25 V range. When the terminating impedance is in the proper range (3000 to 7000 ohms) and the
terminator open circuit voltage is zero, the potential at the point of interface is not less than -5V to +5
V or more than -12 V to +12 V. An open circuit or applied voltage more negative than +0.6 V will be
interpreted the same as a legitimate negative voltage (=3 V to =25 V).

2.3 LA120 SPECIFICATIONS
The LA120 specifications include data on the printer, keyboard, communications, physical aspects,
and paper. The data in each of these categories is given in Tables 2-2 through 2-6.
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When simple RC reset circuits are not a practical
choice for initializing a digital circuit, a couple of
inverting gates, aided by several resistors and a
eapacitor, can do the trick. To properly initialize a
digital circuit, a low-level reset pulse must be main-
tained for a finite time after a system’s power supply
has reached a nominal value. Since the time constant
of the RC circuit must be longer than the power

Vy flor ALS = 1.3 V; ¥y for LS = 1.0V

Voo
Ragsat
input of
I— ST inverter IC,
- 7 jm Time

Two TTL gates, four resistors, and one capacitor providea
low-level reset pulse for digital systems, such as
microprocessors. Triggering areset pulse after the circuit's
power supply has attained its nominal value eliminates the
need for a large timing capacitor inthe RC network. An
alternative Input circuit (shaded) increases the value of Ve
that will trigger inverter IC,.

2
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supply’s, a large timing capacitor may be required,
which often proves undesirable.

The TTL gates solve the problem by triggering a |

reset pulse only after the power supply has reached
its nominal value. What's more, although T4LS04
devices are shown in the figure, any spareNAND,
NOR, or inverter gates can be used.

After power is applied to the circuit and the input .

threshold of inverter IC, is reached, the chip’s output
will sink current from the RsC network. The output
of inverter ICs, which is low because of the high on
its input, remains low until the output of the RsC
network reaches the negative-going input threshold
of IC.. A steady state condition is reached when the
output of inverter IC, is low and the output of
inverter IC; is high.

The values of resistors R, and R; determine the
value of Vg that will trigger IC,. In this example,
when V. reaches 4.5 V, 2 V will be applied to the
input of IC,, thus forcing that inverter's output low.
Resistor Rs and capacitor C determine the length of
the reset pulse, which should be long enough for the
application. If advanced low-power Schottky (ALS
series) inverters are used, the value of R; must be
less than 3 k.

Resistor R, provides a current path for small
amounts of leakage current that develop into the
input of ICz or the output of IC, during power-up.
That resistor also keeps the voltage at the input of
IC, at approximately the value of Vo until the
threshold of IC, is reached.

Since the actual gate input threshold voltage,
(Vg) is typically less than 2 V, the reset pulse
produced by the circuit will begin before V.- reaches
4.5 V. If necessary, R, can be replaced by a zcner
diode (shaded circuit) to increase the value of Voi
that will trigger IC;.

The values shown provide a minimum reset pulse
of 100 ps. For-other pulse durations, the formulas
shown in the figure can be used. Although low-power
Schottky (LS series) devices offer satisfactory
performance, advanced low-power Schottky (ALS
series) devices are recommended for their pnp
emitter-follower inputs, which afford a higher input
threshold and lower current consumption.

Ed Derzawiec, Bipolar Applications Engineer,
Motorola Inc., Bipolar Integrated Circuits Group,
2900 W. Broadway Rd., Mesa, Ariz. 85202.
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