
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































mamDDma T FIELD SERVICE TECHNICAL MANUAL I 
I 12Bit IE I lGBit 0 I 18Bit 0 I 3GBit 0 I 

Option or Designator 

VCBE 

Title VCBE-Lab BE - USE AND MODIFICATION ITeCh TipVC8E TTU 
Number 

Processor Applicability iAuthor . Wallaclc7 

All 18EI I I I I I IApprovalW. �C�~�i�n�s� 
Rev 0 I Cross Reference 

Date 7-31-72 I 

On many occasions customers do not purchase a scope from DEC to go 
with their VC8E: The follollling information is an attempt to aid in 
getting the customers syste-m up rind running. (Note: modifications 
to standard DEC modules to accommodate a customers scope are no 
longer DEC's responsibility.) 

The VC8E display controller was designed to accommodate the VR14, 
Tektronix 602 and the RMS03 sc6pes. However. with certain modifica­
tions the VC8E can interface to many other scope and plotters as 
well. The following guidelines must be taken into consideration 
before attempting to control a scope that has not been specified by 
DEC. 

A. Intensification Pulse 

1. Pulse width - the VC8E can supply a I usec pulse width. 
However. to avoid reflection on long cables, a 200 nsec rise 
time (fall time if negative) is incorporated into the pulse 
width. Therefore, the width is defined from the start of 
the pulse to the completion. 

;F4V = .. -.\-: --- ---0" 
.I ASE<! 

- �~�"� 

Many scopes other than the ones mentioned above require 
longer pulse widths. /1.5 an example. some storage scopes 
require approximately a 5 to 6 usee pulse width. The VC8E 
cannot accommodate such scopes unlessthe user changes the 1 
usee pulse generator (on M869) to a larger value. This 
would require changing the capacitor (M869 C23) to another 
value which is appropriate to the user's application. All 
scope manuals should define pulse width. (Calculation of 
the new value of C23 should be done using the Fairchild 9601 
IC spec sheet.) 

2. Polarity The Ve8E contain provisions to change the pol'arity 
of the output signal by a switch on the M869 module. Improper 
value of the intensify polarity will result in signal blanking 
at the wrong times. (Retraces may be seen). 

COM PANY CONAOENTIAL 
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3. Voltage the VC8E can generate pulse voltages from +4V to -2V. 
It can also, with the removal and addition of certain jumpers 
(WI & W2) on the M885 module, generate a +4V to -lOY voltage 
swing. However, one should note that the rise and fall times 
will be greater. In many caseS, the intensify pulse input 
requirements to various scopes are 0 to IV. An external ad­
justment on the scope or a special attenuating network would 
have to be used. This is the user's responsibility and must 
be considered before attempting to interface. As in the case 
of the Tektronix 602, DEC sells a VM03 kit which includes 
mounting hardware, and attenuating resistors and capacitors. 
The Tektronix 602 has provisions in its circuitry for the 
addition of external components. However, this may not be 
true of other scopes. 

X and Y Outputs 

1. Voltage - the voltages generated by the X and Y outputs of 
the VC8E are + and -5 volts. "This cannot be modified. I' 
The user must have external attenuators or an internal scope 
gain adjustment. One must also note that many scopes call 
for only positive voltage swings. However, usually an offset 
position can be adjusted to correct input pOlarity problems. 
(This adjustment must be internal to the scope.) 

2. Settling time (control) - the VC8E is a scope control and 
not a D/A converter. The settling time from maximum deflection 
full scale step is 4 usee. Many scopes have faster settling 
times than 4 usec. The user in this case should use the 
internal delay set by the option at its minimum value (6 usee). 

3. Settling time (scope) - scope settling t~mes may vary from 
1 usec to 50 usee. The VC8E was designed for the VR14 and 
Tektronix 602 (with VM03 option) as stated previously. A 
done flag will occur when either scope has reached its 
settling time, internally timed on the VC8E (20 usec for the 
VRl4 and 6 usee for Tektronix 602). However, all scopes 
differ somewhat in settling times. The user must determine 
if the VC8E time delay is adequate for his scope. For slow 
scopes, in excess of 20 usee, software delays may be in­
corporated in his system or the user may change the 20 usec 
delay circuit by adding a larger capacitor for C24 on the 
M869 and determining the value from the 9601 spec sheet. 

C. Drive 

Careful selection of cabling should be used. The X and Y outputs 
are capable of driving loads greater than IK in parallel with 
5000 pf of capacitance. That is, 100 ft. of cable at 50 pf/ft. 

D. External Controls 

Page 854 

The VR14 has a 2 channel input whereby the user can select a 
channel by setting a bit in the status register. This signal is 
usually not used by other scopes. However, the user may be 
able to use it as a pen up, pen down capability on an XY plotter. 
The output signal is zero to +S volts with a 10 rna source at 
+SV and a 30 rna sink current at ground. This bit can also be 
as a signal for partially controlling a storage scope. 



momoama I FIELD SERVICE TECHNICAL MANUAL I 
I 12 Bit Iil I 16 Bit 0 I 18 Bit 0 I 36 Bit 0 I 

Option or Designator 

vca", 

I Tech Tip 
Title VC8E-LAB8E-USE AND MODIFICATION (CONT.) Number VC8E-7T-l 

Processor Applicability 

All laEI I I I I I 
II-A...:U...:th:::':'~?8A~· "':~!li.n a!b~lb.'~!J'Sll~<lkL ___ ---.:.R:.:ev':"""'..lL_--l1 Cross Reference 

I Approval w. cnrmnins Date 7-31-72 l 

E. Ground Logic 

The analog signals that are present at the output of the VC8E 
aTe the analog voltages, the analog ground and the logic ground 
(shield). When using differential inputs, the analog voltage 
and analog gnd must be used. I\Then using single ended inputs 
use only the analog vOltage and logic gnd. At no time connect 
the analog gnd to the system ground. In other words, beware 
of ground loop.s. 

F. VCBE Restrictions 

1. The VC8E cannot control storage scopes fully. It can only 
plot pOints. 

2. The VC8E can use two different lOT devic::e codes 05 and 15. 

3. Maximum of 2 VC8E controller in I system. 

The responsibility to interface to various scopes l .. i11 rest with 
the customer. Following these quidelines will enable the user to 
accomplish- this successfully. 

§ 8SS II PAGE REVISION II PUBLICATION DATE April 1974 



Title 
11C8E CABLES 

Processor Applicability 

All IBEI I I I I I 

-[Tech Tip 
I Number 

I Approval Dale Staupe Date 4-6-74 l 

11ca~-TT-~ 

Cross Reference 

All VC8E Display Controls are shipped standard* with a PIN 70084Q9 
10 foot general purpose scope interface cable. This assembly is supplied 
wi th one unterminated end for the User I s Display, and a BERG Connector 
for attaching to the modules in the option. 

Other cables are available, as shown below, and may be ordered through 
the Logic Products, September 1973, Cable Price List/Cross Reference Guide. 

~ 

7008499-10 
7008499-25 
7008499-50 

7008491-10 

BCOlK-lO 
BCOlK-25 
BCOlK-50 
BCOlK-I\ 
BCOlL-lO 
BCOlL-25 
BCOlL-50 
BCOIL-A 

*EXCEPTIONS 

~ 

10 foot general purpose display cable 
25 foot general purpose display cable 
50 foot general purpose display cable 

10 foot Tektronix QM503 display cable 

10 foot Tektronix 611/613 display cable 

10 foot VR14 display cable 
25 foot VR14 display cable 
50 foot VR14 display cable 
100 foot VR14 display cable 
10 foot Tektronix 602/604 display cable 
25 foot Tektronix 602/604 display cahle 
50 foot Tektronix 602/604 display cable 
100 foot Tektronix 602/604 disolay cable 

Systems with a VCBE option and a VR14 display, on the same Purchase 
Order, will receive a BCOlK-10 cable instead. Systems ''lith a veeR option 
and a VM03 602 Mountin9 Assembly will receive the BCOIL-lO cable, if both 
are' requested on the same Purchase Order. 
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Option or Designator 

VC8l 

Title Extraneous Light Pen Interrupt I Tech Tip 
Numbeo- VCBl-TT_l 

processor Applicability 

All 181 I I I I I I 
'I-A_Utho_r __________ R_ev_--"o_~1 Cross Reference 

I Approval w. Cummins Date 7-31-72 I 

If a Veal is installed without the 370 Light Pen, it is necessary 
that DQ3V2 be grounded. If this point is allowed to float, extraneous 
interrupts will occur when instructions 6054 and 6064 are generated. 
Another source of this problem is faulty assembly of the 1'-1701 in that 
transistor Q5 is inserted into incorrect holes. 

Title VC81 INSTALLATION NOTES ITech Tip 
Number VC8I-TT-2 

Processor Applicability I~A-Utho-r----------R-ev--o-_I1 Cross Reference 

All I 8~ I I I I I 'Approval W Cummins Da.e 7-31-72 , 

1) There are er~ors concerning the vesr in the small computer handbook. 
a) The intensify signals are variations in voltage level. 

not duration. 
b) The A607 has an output of ~ to +2V, not ~ to -lOVe 

2) The VCBl print (-o-l) indicates a reference voltage of -2 which 
is an error; reference voltage 1s -8V. 

3) ADD MODULES 

INTO 81 SLOT 

A607 
HJ25 

4) The configuration diagram print 8I-0-24 (l-2-3-4) should be 
referenced to determ1ne placement of the RMS03 Bcope. 

5) VeBl less 370 Light Pen - cable 1s part #70-5772. 
VCBI with 370 Light Pen - cable is part #70-5771. 

a) Connect w1rinq harness as shown in the wiring diagram below. 
b) To supply -15'; to Light Pen logic, connect Hlif3B2 to Dft3B2. 
c) 'OIt3V2 must not be grounded for Light Pen operation. 

If the Light Pen option 1s field installed on the ve8!:, a new bracket 
With the logic, pen, and 10K control Will be supplied. This will 
replace the original bracket w~ch 1s mounted beneath the RMS03. 

COfj PANY CONflDOOlAl 
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T~e VCSI INSTALLATION NOTES (Continued) I Tech Tip 
Number VCSI-TT-2 

Processor Applicability ~l Author 

All lSI I I I I I I rApproval W. Cummins 

R.. n I CrO$S Reference 

Date 7-31-72 I 

W0208 SCOPE .. RM503 I)r .v. 
DO. 370 UOHT PEN 

D2 COAX HORIZ. INPUT ~£----; 

81 CP E2 COAX VERT. INPUT ~::=:-i '2 COAX CRT GRID U .... nllfy) 

a2 GRAY L --::~~'"'.-
C2 BLACK J~.~ 
V2 YElLOW 

7) Checkout 

a) The VCSl provides intensify voltaqes suitable for the 
RMS03 which may be inadequate for use with other scopes. 
A service scope and the following' programs will allOW' 
verif1cation of correct operation. 

BEG 6074 
6054 
6075 
6054 
6076 
6054 
6077 
6054 
.JMP BEG 

BEG 7200 
7040 
6052 
6062 
.JMp BEG +1 

I I 
D03F2(Z) LiL1L_.,.U.d 

-10 

-20 

-.0 

I I I I I I I I I I 

10 volts/em. 
5usec/clft. 

D03D2(X) JLJL[+. ''''''''em. 
D03E2(Y) •• _'em. __ d 

COMPANY CONADENTIAL 
Paqe S5~ 
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I 12Bit 0 I 16Bi. 0 I ISBi. 0 I 3GBi. 0 I vcsr 

Title DISPLAYS veSl I Tech Tip vcar -TT _ 3 
I Number 

Processor Applicability 

All Isr I I I I I I 
I Autbor Chaisson/Nunley Rev 0 I Cross Reference 

I Approval w. Cummins Date 7-31-72 I 
Recently the VeSl intens'ity control module M701, Revision C, 
has been found to have been improperly produced.. The problem 
is that a DEC 664 diode was installed for 09 instead of the 
proper DEC 670 diode.. This problem exists on M701 etch 
revision C modules and can be corrected in the field by replacin g 
09 with the correct DEC 670 diode. 

All spares modules should be checked for this problem and corrected 
before attempting to use them. Hodules with this problem that are 
installed and used ;;l1i11 be permanently damaged and no display will 
exist. 

MODULES INSTALLED AND IN USE DO NOT HAVE THIS PROBLEi'1. 

COM PANY CONRDEIITIAL 
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Option or Designator 

VP8I 

Title MODIFICATION OF C!\LCOMP PLOTTER CONTROL (M704) I~':."!: VP8I-TT-l 

All Processor Applicability I Author Rev 0 .I Cross Reference 

lSI I I I I I I lApproval w. Cummins Oate 7-31-72 I 

Recently, difficulties have been axperienced when attempting to 
set up the M704 delays associated with slow-motion instructions. 
The total duration of these delays should be approximately 70 ms 
to allow sufficient time for the drum to settle into position. 
The delay is set by a 1.2K potentiometer (R53), in series with a 
220 ohm resistor (R52) on the M704. To allow R53 to adjust through 
a range of 60 to 80 ms, RS2 must be changed to 680 ohms. The 
following illustrations are in reference to Engineering Drawings 
D-BS-VP8I-O-l and D-CS-M704-0-1. 

PL TR lOT 
IOP4 (1) 
MBOa (0) 

D-BS-VP8I-0-1 

70ms 

r---------._---------- TO 012 

D15 

R52 

220 
680n 

TO PIN I OF E7 

D-CS-M704-0-1 

R53 

I PAGE 860 n PAGE REVISION 

1.2 Kn 

R52=680n 1/4W 5% CC 

ftpUBLICATIONOATE July 1972 

SLOW 
OP 

DONE 
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Option or Designator 

VR12 

Title VOLTAGE BUS PROBLEMS iTeCh Tip 1 1 
Number VR 2-TT-

AU Processor Applicability I~A:::u-,-th:::O_' _________ R_ev_.co'--~I Cross Reference 

1121 I I I I I I App,ovol H. Long 00,e8-17-72 I 
voltage Bus Problems 

If you are experiencing difficulties in connecting a display to the 
external display connector, or the use of the auto restart circuitry 
we suggest that a pcssible cause may be the absence of a wire for 
-15 volts from N27B2. 
It has been brought to our attention that there are machines in 
the field with this wiring error. The W512 in slot N27 and the 
W603 in slot N26 will not function properly if N27B2 - N34B2 is 
not installed. 

Title INSTALLATION AND REMOVAL OF G917 

All 
Author 

CrOSS Reference 

Approval H. Long 

caution should be exercised when removing or replacing the G917 
in the VR12. The plastiC allen mounting screw when placed und~r 
pressure has a tendency to break off, rllining not only itself 
but the spacer also. If tightened just to the point of being snug, 
these plastiC allen screws will serve their purpose, which is to 
center the adjustment screw not hold it in place, a~d not be as 
likely to cost you time locating replacment parts. 

~ M~~~~~~~ ~~~: --. LI~Uf.----.ll.j ANY OF FOUR 
~ 1000 OHM POTS 

ON G917 

i FACEPLATE VR12_/ 
~-T-ift-e---p-O-IN~T~P~L~O~T~D-I~S~PL~A~Y==MA~I-N-T-E-N-AN--C-E-MA--NU--A-L--------·---.~~~-V-R-1-2---T-T---3--~ 

~-------pP~ro=~~UO~.~A'-pp~lrea~bi"'li~~~-r~A-Uth~O-,----------------~R~n--~~~~c~.-o-~~R~e7fo-,o-n-c.--­>-,AII 
~_:I!!'~I_-.LI121 I I Approval H. Long 00'08-17-72 :c Parts list. page 7-9, item- #37:-A washer, flat nylon, ~ID.,-·-3/80 
__ D X 1/32 thick. This part number is given as 90-06712. This number is 
.... incorrect. The corresponding washer for this number is too small. =- The correct part number is 9G-06710. 

c::t 
~ 
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ntle ",cO VRU - $i9JfJ!'jg 

All 
Processor Applicability Au""" 

IJ~I Approval H. Long Date 

This ECO does not include the part number for the new high 
voltage power supply. This part number is D-AD-7~~6261-0-0 
and can also be ordered as an H712. 

COMPANY CONFIOEtffili. 
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Option or Designator 

VRl4 

Title WIRING ERRORS 

All 1/2. troiti'ijilitvl :f-:-:-:;-OY--al--H-.-L-O-n-g-------D-a-'e--:-~-1-7-~-7-2--{: Cross Reference 

Wiring Errors 

The VRl4 Point Plot Display uses a split winding 11/115 VAC power 
transformer. Several In-House units wired for 115 VAC have been 
found to have bad fast-on terminals on one-half of the primary 
winding, thus placing the entire load on the other half of the 
transformer. 

THIS CONDITION IS DANGEROUS AND WILL SHORTEN UNIT LIFE 

~ To check for this fault condition (only present in units wired 
for 110 or lIS VAC), disconnect the gray or white wire from TB-2 >- and the red or orange wire from TBl-3. Measure for continuity z= from TBl-6 to the LUG (NOT the encased wire) of the disconnected 

IIIIIIIIC windings. A resis~c;-;eading greater than 5 OHMS indicates a 
A. poor or improper crimp. The contact should be recrimped" or 
~ soldered to insure a good contact. Please report any instances 
~ of this problem directly to me. 
c:» ----------------~~=_------__. 
_ .. Title FIELD ADD-ON PROBLEMS I Tech Tip VR14-TT-2 

.... r------.~==~o.=~~~--~~--------------------~-~IIN~um~~Tr--~~~==~--~ 
All Processof Applicability It-A:-U_tho __ r-,-________________ R_ev ______ --11 Cross Reference 

1/.a.1 1 1 1 1 1 1 Approval H. Long Da'.8-17-72 1 
'when adding a VR14 to a PDP-12 which has a VRl2 display, the A615 
output must be checked prior to connecting the VR14. 
Load and start di3play, test, freeze the "X" pattern. Using an 
oscilloscope, check the output of the X and Y D-to-A converters 
(pins E37H2 and E36H2) for a negative sawtooth waveform varing from 
~ to no more than -7 volts. If the A61S output does not fall 
within these limits, the VR14 will be overdriven and possible 
unit damage will result. 

Title Power Heat Sink Semiconductors 

All Processor Applicability 

1/..11 1 1 1 1 1 
[AUthor 

I Approval H. Long 

ITo<hTiP 
Number 

Rev 0 1 
Date 8-17-721 

VR14-TT-3 

Cross Reference 

Several VR14 displays were inadvertently shipped with 2N4398 power 
transistors in place of 2N4399's. All units should be checked for 
MOTOROLA 2N4399 (2 on each heat sink assembly) transistors. 

Fairchild 2N4399' s are ALSO NOT ACCEPTABLE- They have a poor life 
quality expectancy. 

1 PAGE 863 II PAGE REVISION 13 DpUBLICATION DATE 



Title ~llERMAL RUNAWAY 

All Author Roy 

L-__ L-~ __ L-~~L-~~ __ ~A~~~ I H. Lo_n~g ______ __ 

Thermal Runaway 

A possible thermal runaway condition exists in the VRJ.4 power 
control board (G836 assembly). This is indicated by mysterious 
fuse blowing somke, wiping out power transistors, etc. 

The cure is to change the two regulator transistors, Q2 and 04, 
and to change 4 resistors .. 

Q2: 2N4920 (15-9605) 
Q4: 2N4934 (15-9604) 

RIO, R27, Are 150 OHM, Should be 10 OHM 

R9 R24, Are 1 KOHM, Should be 270 OHM 

To che-ck it out, monitor the +22/-22 VDC supplies and heat the 
G836 with a hot air blower.. If the voltage begins to climb, 
change the transistors again .. 

Title G836 TRANSISTORS VR14-TT-5 

All 
"""""r ApplicabHity Author Roy Cross Reference 

A~I H. Long Date _______ ..L ______ _ 

Some of the G836 power control boards used in the VRl4 were shipped 
without thermal' compound under the regulator transistors. If 
there is little or nOl'l.e of this compound between the transistor 
and its heat sink, it may go into a thermal runaway condition 
and cause damage to the deflectiOIl system. (reference, tech tip 
2.6.3.4) • 
Do not use silicone grease in place of thermal compound; its thermal 
conductivity is just about ~. 

Title· GB36 ASSEMBLY ITech Tip 
I Number 

VRl4-TT-6 

All Processor Applicability L Au"." Rev 0 J 
jI:~·1 I I I I I 1t-'A-~-I-II.-L-O-ng--Date--8--1-7--72--t1 

Cross Reference 

The power regulator control board, referenced elsewhere in this 
manual as a G836 assembly, i.s really a manufactured item as part 
number 70-7165. 
Remember: Ordering a G836 will either get you an incomplete 
assembly (no Mate-N-Locks) or no parts at all. Order 70-7165 
power regulator control! 

Paqe 864 
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Option Dr Designator 

VR14 

Title 
G836 ETCH REVISION "E" PROBLEM 

I Tech Tip 
I Number VR14-TT- 7 

An I IP'O~r5S0'1 App Ilicab lilityl It-A,--"_th_O_'-,-c-B.o..o _D_'Dc.Dnn=e"-"c.l ____ Rev __ O_--I, Cross Reference 

x I Approval D. Starratt Date 4/30/74 J 

The VR14 Power supply Regulator Assembly (7007165) consists of the following 
pieces: 

1 - G836 - VR14 Power Supply Regulator Module. 
1 - 7408439 - Mate-N-Lok Assembly Bracket 

The above two items should normally be ordered as one part (7007165); however, 
the G836 can be obtained separately. 

A problem has arisen on etch revision "E" only of the G836 module when the 
Hat-e-N-Lok Assembly Bracket (7408439) is attached. The etch runs on t:he "E" 
rev. modules were extended too tar up the board causing shorts when the brack 
and module .are assembled. 

An ECD has been written (7007l65-0002) to the Regulator Assembly to add fiber 
washers (9006693)., quantity four (4)~ between the Mate-N-Lok brack and ±he 
G836 Etch Rev. "t" module. In general this has been done" however, some as­
semblies have slipped through to the field and could result in shnrting 400 
volts 1:0 ground~ In addition, since it: is possible to obtain the G836 etch 
revision "E" as a separate part; one should remember to insta~l the 4 fiber 
washers (9006693) when assembling the Mate-N-Lok bracket to the module. 

jPAGE 865 ,IIPAGEREVISfON U'PUBLICATION DATE 'lay 1q74 
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Option or Designator 

VR20 

ITech Tip 
Title HIGH VOLTAGE ARC-OVER I Number VR20-TT-l 

Cross Reference Processor Applicability I Author Rev I 
All I 1 j I I I I I Ii-A"C"p-p-ro-v-'"C"1 -H-.-L-o-n-.--:0:-.-te-8-.-1-7......::7'-2--11 

High voltage ARC-OVER. usually occuring inside the high voltage 
regulator may be caused by contamination of the porcelan standoff 
insulators. SOme insulators were assemblied with metal screw­
drivers, and the inside of the insulator may have been scrtached 

If ARC-OVER does occur, disassemble the regulator assembly and 
visually inspect the interior of the standoffs for scratches 
metal deposits, etc. If they are damaged, simple cleaning 
of the insulator with soap and water may cure the problem. 
Otherwise. they must be replaced. 

The co~rect part number is 12-10594 

Needless to say, they should be clisassemblied and reassembled 
with only non-metallic screwdrivers. These are available from 
the field service stockr~om on special order, or preferrably local 
purchase. 

Title VR20 INSTALLATION AND P.M. CHECK ITechTip VR20-TT-2 I Number 

All Processor Applicability I Author Jeff Blundell 

las Ill! 1121 I I I Approv.1 

Rev ~ I Cross Reference 

Oa'. 7/9/73 I 

Shipping hazards and customer site environmental conditions may caUSe 
internal damage to the high voltage switch (H.V.S.) circuit (7008471) 
of the VR20 color point plot display. 

Conditions have arisen, in the field, which dramatize the need for a 
thorough examination of the H.V.S. circuit for possible component defects 
and/or dirt build up. Component breakage or excessive dust can cause 
arcing wi thin the H. V • S. cireui t resulting in even greater damage ef f ecti ve 
over an extended period of time. What follows is a description of the 
most conunon H. V. S. problems: 

A. COMPONENT BREAKAGE 

There are four (4) long 20 Megohm resistors in the H.V.S. circuit 
used as the series leg of a voltage divider/regulator network. 
Due to extreme vibrational shock, one or more of these resistors 
may crack resulting in a potential drop of between 5 and 10 KV. 
across the crack of the broken resistor(s). 

This difference of potential acros~ the crack can cause arcing to 
o~cur. There arcs tend to enlarge the crack causing an even greater 

IPAGE R67 II PAGE REVISION II PUBLICATION DATE 



T;de VR20 INSTALLATION AND P.M. CHECK VR20-TT-2 

All Processor Applicabmty II-.A_U_tho_r_--=-J-"e-"f"f_B::.l::.U=nd=e=l=l=-_R_ev ___ -l1 
I 8sP-1sl 121 I I I I Approval Date I 

Cross Reference 

danger to the scope. This situation, depending upon the 
position of the break on the resistol.-, may extend to the 
resistor bracket ultimately causing damage to the H.V.S. 
r:abling. 

B. EXCESSIVE DIRT 

Dirt under certain instances, can act as a path of conductance. 
It can be seen; therefore, thot arcing may occur across a path 
of dust particles which may cause indeterminate damage to the 
scope. 

Keeping the above problems in mind, ~t ~as become necessary to initiate 
a special check which should be performed at every installation and 
preventive maintenance: 

1. Remove the high voltage switch box per the procedure listed 
in the VR20 User's Manual (DEC-12-HRSA-O) section 4.4.3. 

2. Remove the bottom cover of the H.V.S. box. 

3. Insure the H.V.S. circuit has discharged completely by 
clipping a ground lead first to the H.V.S. box chassis and 
then to all exposed areas of the H.V.S. circuit. 

CAUTION: Use only one hand when performing the above 
step. 

4. Clean the entire H.V.S. box of all dirt build up. 

5. Observe the contents to check for broken or hairline cracked 
components. 

6. If any breaks are observed, replace the entire H.V.S. 
assembly (7008471). 

7. Install the good H.V.S. assembly per the reverse order of 
the above procedure steps 1 and 2. 

COMPINY CIItIIIBDAL 
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Option or Designator 

VR20 

Title VR20 PREVENTIVE MAINTENANCE CHECK I Tech Tip VR20-TT-3 
Number 

An Processor Applicability I Author Brian 0 'Donnell Rev f1 I Cross Reference 

8 1111121 I I I I I Approval Al Shimer Date 8/16/73 I 

In the VR20, there is only a minimum area separating the High voltage switch 
box (7008471) and the input voltage tabs on the high voltage supply (7008458). 

The high voltage switch box is suspended over the high voltage supply tabs 
stabilized only from One side by two {2} screws connected through 1.6 inch 
stand offs. 

Four (4) wires, originating from a terminal block mounted inside the VR20 
chassis, are connected to the high voltage supply tabs_ The routing and/or 
length of these wires in relation to the high voltage switch box has 
caused reason for concern in recent months especially in systems exhibiting 
excessive vibration. 

The combination of the above factors (wire routing and high voltage switch 
box susceptibility to vibration) might result in conductor insulation wear 
which could caUSe major electrical damage to both the high voltage supply 
and high voltage switch box. In order to avoid the possibility of such 
damage, the following steps should be performed at every VR20 P.M.: 

1. Remove the hiqh voltage switch box as described in paragraph 4.4.3 of 
the VR20 Userls Manual (DEC-12-HRSA). 

2. Observe the wires to and around the high voltage supply. Check for: 

a) wire insulation wear; 

b) solder connections to the high voltage tabs; 

c) crimped connections to the terminal block inside the VR20 chassis; 

d) wire routing to the high voltage supply. Insure the wire path is 
such that any switch box vibration will not cause wire deterioration. 

3. Repair or replace those items where deemed necessary. 

4. Replace the high voltage switch box insuring a secure mount. (Refer 
to step 1 above). 

-0-0-0-0-0-0-0-0-0-

COMPARY COI1lD11AL 
IIPAGE REVISION I PUBLICATION DATE 



-- NOTES --

870 



CPL 

mamODmo I FIELD SERVICE TECHNICAL MANUAL J 

r 12Bit GIl 16Bit [!) I 1SBit [!) I 36Bit 0-1 

Option or Designator 
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Title ERASE RETURN PROBLEM ITechTip VT01-TT-l 
I Number 

A1Xl, ,P'OCOSSO, ',AppI,iC8b1ilitvl lAuthor Al Shimer 

'Approval Larry Lewi 5 

Rev 0 J Cross Reference 

Date 1/7 41 

The VTOI (Tektron ix 611) storage scope requ ires 400-500 ms. to erase. 
However, an additional 400-500 ms. recovery time is required before a 
second erase can be issued. Writing can be resumed when ready sets at 
the end of the erase interval, but if a second erase is issued within 
400-500 ms. after completion of the first. the erase interval one shot in 
the VTOI will not respond. The result is erase signal constantly asserted, 
VTOI will not perform the secont! erase nor assert return, and ready flag 
will not come true again. Pushing the erase button the scope will erase 
and restore ready. The problem has not been serious because there is 
no reason for back to back erases ever being programmed. 

Since a service call could be logged for this problem, the Engineer S h9 u1d 
be able to explain the limitation of the Tektronix equipment in this 
regard. 
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jTech Tip 
Title VT05 - 8 FAMILY INTERCONNECTIONS iNumber VT05-TT- 1 

All I IProcesso,r I APP,liC8b lilitvl II-A-:-u_1ho_r--:-..:B:.:.~N..:un=le::y,--____ R_"_-=--_-I1 Cross Reference 

8 '.S I Approval w. Cummins Date I 

Current mode, local TTY: (Cable may be up to 1800 feet in 
length. 

Pin Assignment 

W076D 

3 
4 
7 
6 

Interface 

PT08F, PT08FX 
DC02 
PTOBB, PTOBC 

~ 

MATE-N-LOCK 8 

3 Data Out 
7 Return 
2 Data In 
5 Return 

~ 

705717 
SCOlA 
BeOle or BC01J 

PIN 

(Total Length must be 
less than 50 feet) 

25 feet standard 
25 feet standard 
25 feet standard 

707517 - W023 to 25 pin amphenol 

BCOlA & BeOle - must go through H308 or H312 null modem 
or swap pin 2 and 3 for correct transmit­
receive wiring. 

BCOIJ - M8S0 to 25 pin arnphenol connect d~rectly between 
VT05 and PTOBB or PTOBC. 

Title HIGH Sf-BED/50Hz OFERATION jTech TiPVT05_'I'I _ 2 
I Number 

AI'I Processor Applicability I Author W .. Cummins Rev a I Cross Reference 

X I I I I I I I II-: ,A-:.,.,...,-.-.-:-I -'w-.-=c'-umm---Ci-:n-S--:-Os-te-::Co 7::-/";;0::6:-,/=7:-12 I 

Prior to ECO M700l-0000S, the M700l was not compatitle with 
the high speed option M7004. Also, when adapting a VT05 to 
50 Hz use, a vertical synch problem developed after jumpers 
W4 and W6 were changed. 

EOO M7001-00005 makes the M7QOl and M7004 compatible and adds 
a 300 pf cap from E6 pin 6 to ground to eliminate the synch 
problem. 

I PAGE 873 II PAGE REVISION A II PUBLICATION OATE November 1972 



Title ITech Tip 
VT05 MAINTENANCE MANUAL ERROR INum~ VT05-TT-3 

All Processor Applicability l Author R J C Ref 

I I I I I I I t;:==;--_____ --::-_..:ev..:...-O=-_-l ross erence 
X 1 Approva' H. Lon" D .... 08/02/72 1 

There is an error in the VTOS manual page 1-8 (DEC-OO-H4AB-D) 
and in'the enwineering specification sheet 7 of 36 (A~SP-VT05-29) 
with respect to the current mode (20 rna) mate-n-lock plug pin 
assignments. The table should be as shown below: 

PIN NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 

DESCRIPTION 

Unassigned 
Received Data* 
Transmotted Data* 
Reserved 
Received Data 
Reserved 
Transmitted Data 
Reserved 

OTHER NOTATIONS 

Unassigned 
Display -
Keyboard -
Reserved 
Display + 
Reserved 
Keyboard + 
Reserved 

* Pins 2 and 3 are more negative referenced to pins 5 and 7. 

Title KEYBOARD SHORTS CAUSED BY PAPERCLIPS, ETC. 
I Tech Tip I Num~ VTO 5-TT- if 

All Processor Applicability I Author Davis/Barnett 

X I I I I 1 I I 1 Approva' w. Cummins D .... 

Rev 0 I Cross Reference 

11/20/721 LI\OI-IT- I 

COMPANY CONHOENlW. 
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Option or Designator 

VTOS 

Title VTOS Interconnections 

Processor Applicabilitv 

~" I I I I I I I 
1. Current mode (20 mal 

!AuthorJ • 

I Approval 

I Tech Tip 
NumbeoVT05-TT-5 

AlS~8~oSbaCher Rev A I Cross Reference 

B. oimbat Date 6/1/73 ! 

cable #7008360 Cable #7008519 

Mate-n-Lock 

DL11 

+XMIT AA (White) (White) REe 

-RET KK (Black) (Black) RET 

+REe K (Green) (Green) XMIT 

-RET S (Red) (Red) RET 

Cable #7008519 

KLll (M7BOO) 
OMll" (M973) 

or 
0011 (M973) 

+XMIT Cl 5 (White) 5 REe 

-RET 01 2 (Biack) 2 RET 

+REe Jl 7 (Green) 7 XllIT 

-RET Ml 3 (Red) 3 RET 

r-- (Red) '-} REe +IY' (Green) 3 RET 

-IY' (White) 2 RET LA 30 

-CY' (Black) 5 REe 

><MIT +C1" Bc04-R 
L--

DJII-H317A 
Dist. Panel COIPANY COII1DBfI1II. 
I PAGE 875 II PAGE REVISION A I PUBLICATION DATE Malt 1974 



Title VTOS Interconnections (cent.) 
jTech Tip 
Number VTOS-TT-5 

Processor Applicability 

A;I I I I I I I I 
I Author,1. AI5~3g~bacher ReII' A I Cross Reference 

I Approval B+ Dimbat Date 6/1/73 I 
2 + ETA level 

Cable 

(50ft Max) 

DLll BCOS-C (Supplied) 
DCll BCOI-R (Supplied) 
DMll BCOI-R (Supplied) 
DJll BCOS-D (Not' Supplied) 

-Null ModeUlS­

H308 or H312 May 
be substituted 

k IMPROVING NTJI~L HODEM H3l2 - 'PrOS COrW.UNICATION 

CaLle 

BC05D-lO or 
BC05-D-25 
(Not Supplied) 

A. Some software systems are not working when system interface connects 
to VT05 by way of Null !,>lodem. To correct this: Use M70Q4 Module 
revision J or newer and add wire from pin 20 to pin 4 on EIA interface 
connecter (DEC P.N. 12-05886) on the back of the VTOS. Pin 4 will now 
provide the REQUEST TO SEND signal from the VTOS. This prevents the 
carrier detect line from fIca ting. 

B. Outside of the U.S.A. if the Null Hodem connects to a CCITT line (over­
sease equivalent to EIA), operation may be marginal because of too much 
a voltage drop across resistors R83, R84, and R85 on Module M7004a To 
correct: Replace the three S.6K resistors Ra3 through R85 with 3.9K 
resistors. 

COIPANY CONRDEN11AI. 
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Title VT05 ALPHANUMERIC DISPLAY TERMINAL GENERAL SERVICdTN8Ch Tip VT05-TT-6 
TIPS ..... '1 umber 

All Processor Applicability !Author OS1 JOSBACHER Rev I Cross Reference 

X I I I I I I I r Approval FRED DOLL Da.e 6/11/7 31 

A. VT05 SERVICE PHILOSOPHY 

Although VTOS service philosophy calls for module and assembly swap 
it is good economy to spend a few minutes on certain modules and assemblies 
to which a problem has been traced, to check if any definite component can 
be determined defective. In some cases, this may enable on-site repair. 
For example, the crystals used on the M7001 and M7004 modules are available 
from stockrooms and they can easily be replaced, or by following LKOl- TECH 
TIP-2 certain renairs can be done On the keyboard. If your findings are 
recorded on the module tag it will speed up the repair at the DEPOT. 

B. The circuit breaker used on Sylvania monitors, sometimes, when tripp~d 
cannot be reset. The reason: the frame of the breaker is slightly bent 
and the plunger can not latch up. It's usually easy to bend the frame back 
in to shape by hand. 

C. VT05 INCOMPATIBILITY 

The VTOS is not software compatible with the TTY at higher baud rate 
transfer. Between 600 and 2400 baud filler characters must be added when 
doing any of the following operations: 

Line Feed (ASCii 212) 
Home (ASCll 235) 
Cursor Up (ASCll 232) 
Cursor Down (ASCIi 213) 
Erase Screen (ASCI! 237) 
Y address is direct 
CUrsor addressing 

fii 
B =--- A filler character is defined as a non print character; rubout (ASCII 377) 
;II: is recommended. The necessary number of filler characters required are: 

...: BAUD RATE FILL CHARACTERS REQUIRED 

Doo 
:IE 
c::t 
~ 

600 
1200 
2400 

~7 II PAGE REVISION 

One 
Two 

Four 

(1) 
(2) 
(4) 
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Title VTOS ALPHANUMERIC DISPLAY TERMINAL GENERAL SERVIrllech Tip VTOS-TT-6 
TIPs~umber 

All Processor Applicability IAuthor aS! JOSBACHER Rev I Cross Reference 

X J I I I I I I I Approval FRED DOLL Date 6/11/73 I 

D. CABLE RESTRICTIONS 

Using the 20 m A current loop the maximum allowable cable length between 
the VTOS and the connecting device is 250 feet at 2400 baud 

500 feet at 1200 baud 
1000 feet at 600 baud 

and 2000 feet up to 300 baud 

For EIA operation a maximum cable length of twenty five (25) feet may be 
used. 

E. CRYSTALS USED ON M7003 AND M7004 MODULES 

The DEC part number for this crystal is 18-10245-1. Presently, we 
purchase these crystals from two different vendors. The one vendor has 
the number VR6 punched on the case. The other vendor has NE-6-C on the 
case. 

WARNING: You may find crystals with the number NE-6-D. This crystal should 
not be used and all stockrooms have been purged from it. If you find one, 
throw it out. 

F. KEYBOARD 

Eeo vTOS-006l adds parts list and assembly drawing to the print set. 

G. The transistors under the keys of the keyboard are NPN type AlOISA 
the DEC part number is 15-10948. The part number for the keyboard ROM is 
21-11047. The vendor numbers on the ROM are AYS-2376 P.N. 0017 for General 
Instruments and KR2376-17 for Standard Microsystems. NOTE the number 17 or 
0017 denotes the ROM is designed for the VT05 application. If this number 
is missing on the ROM even if the first part of the number is correct the 
ROM is questionable. Sometimes only the P.N.OOI7 appears on the ROM, this 
should be O.K. 

COMPANY CONFIDENmL 
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VTOS 

Title VTOS ALPHANUMERIC DISPLAY TERMINAL GENERAL 

Processor Applicability 

AI~ I I I J I I 1 
l AuthorOSI JQSBACHER 

lApprova' FRED DOLL 

H. The CRT 

S ERVI cEITech Tip "'I Number 

Rev I 
Date6/11/73 I 

V1'fl' _1'1'. 

Cross Reference 

When working on or near the CRT, it is advisable to wear safety goggles. 
The DEC part number is 29-16141. 

1. The CRT screen and the filter in front of the screen must be cleaned 
regularly in order to ensure clear vision. The intensity should be adjusted 
as low as possible to avoid burning the CRT with a high intensity beam. 
The cleaning interval usually depends on the environment. 

J. Instruct your VTOS users to adjust the contrast and brightness control 
in the following rnanne.r: 

1. Display characters across the screen. 
2. Turn the contrast down to a point where the characters can just be 

identified. 
3. Turn the brightness down to the point where the background trace 

di s appe ars. 
4. Turn the contrast up just enough to read the characters clearly. 

NOTE: Avoid excessive contrast and brightness. 

K. WAVY OR JITTERY HORIZONTAL OR VERTICAL LINES 

There have been several cases when wavy lines were caused by the wiring 
to the flyback transformer. Sometimes the wires to the primary are excess­
ively long and,are getting too close to the insulation of the coil of the 
flyback transformers where high voltage arcing may occur. The arcing 
cannot necessarily be observed in a fully lighted room but you may smell 
the ozone, a strong odor caused by the electrical discharge. Route the 
wires neatly and use a drop of glue here and there to fasten the wires down. 
The heavily insulated high voltage wire from the secondary of the flyback 
transformer to the CRT occasionally cause trouble when they are too close 
to the chassis or too close to the coil. Carefully route this wire with a 
non-conductive rod while watching the screen. 

L. GENERAL 
If you find broken wires to the MATE-N-LOCK connector at the back of the 

VTOS attach a strain relief (tie-wrap) from the screw in the bottom center. 

COMPANY CONRDENTIAL 
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..,jTechTip 
Title VTQ5 ALPHANUMERIC DISPLAY TERMINAL GENERAL SER¥!~§1Number VTOS-TT-6 

Processor Applicability l Author OS1 JOSBACHER Rev I Cross Reference 

~I I I I I I I I I Approval FRED DOLL Oat. 6/11/73 I 
to the wires coming from the MATE-N-LOCK connector. 

M. On certain VT05 installations where the sun beats down on the terminal 
for hours during the day, and a slight noise increase would meet no 
objections, it may be advisable to replace the standard 50 CFM fan with a 
115 CFM fan. The part number is 12-9403-1. 

Title VTOS RASTER DISPLAY ADJUSTMENT FOR MOTOR~~~ITOR ITechTiP VT05-TT-7 
Number 

Processor Applicability 

Ail II I I I I I 
I-LA,-"_th_O_'-,-O_S_I_J_O_S_BA_C_H_E_R ___ R_ev ___ ." Cross Reference 

IApproval FRED DOLL Dat. 8/27/73 I 

NOTE; Component locations are described when unit is viewed from the front 
of the VT05. An oscilloscope should be available for the following 
adjustments. Throughout the following procedure stay clear of the (toroid) 
flyback transformer and HIGH VOLTAGE CRT (cathode ray tube) connection. 

1. 73 VOLT REGULATOR ADJUSTMENT 

Connect probe to the lower end of R79, a square shaped resistor of 10 watts, 
105 ohms (in some units 150 ohms), which is mounted on the upper right side 
of the chassis. Adjust pot R74 (73V. REG. located on the front, right side 
of the printed circuit board) to 73 volts. 

2. VIDEO BIAS ADJUSTMENT 

~ 
Connect probe to wire wrap pin 7 on right side of printed circuit board and 
aq.just bias pot RIO (located under the neck of the CRT) for a voltage of 
around 25 to 28 volts. Then, examining a full screen of E 's, do final 
adjustment for best (even) display of the characters, similar to that of 
the focus adjustment. 

~ ::, ::::: ::;::::'~:'"::':,:::~ ':'.;":::: """"",,. ""' .e, ,.'"" '"' "" 
:::: (on the left of P.C. board) for best overall focus. 

>- 4. VERTICAL SIZE (HIGHT) ADJUSTMENT 

:IE Look at a full screen of characters and adjust R65 (located in the center -c rear of the P.C. board) for a hight of 6-'4" ± ~" (16 em ± 0.6 em) for 20 lines 
D- of characters. If linearity is bad do the following adjustment first. 

:IE! 5. VERTICAL LINEARITY ADJUSTMENT 

c::tTurn-on VTOs test pattern (switch 51 on VTOS Bus Board). Check for vertical 
~ linearity. If necessary adjust R59 (located forward from vertical size pot). 

Recheck vertical size again (step 4 of this procedure). 

PAGE 880 PAGE REVISION PUBLICATION DATE 
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nle VT05 RASTER DISPLAY ADJUSTMENT FOR MOTOROLA 
MONITOR 

ITech Tip 
INumber VT05-TT-7 

Processor Applicability L Author OSI JOSBACHER 

:" I I I I I I I IApproval FRED DOLL 

6. WIDTH ADJUSTMENT 

Rev J Cross Reference 

Date 8/27/73 I 

Set up display as in step 4 (vertical size adj.). Adjust Ll (the coil in 
the square Shaped can in the center left of the P.C. board) to spread lines 
of 72 characters over 8" ± ~" (20.4 em ± 0.6 em) width across the screen. 

NOTE: For adjustment 6 and 7 USe a non-metallic hexagon calibration tool. 
The two adjustmen~ are int~ractive, therefore, re-check the other when one 
is done. 

7. HORIZONTAL LINEARITY ADJUSTMENT 

Look for proportional length of all bars on letter E displayed across the 
screen. Adjust coil L3 diagonally mounted on left side of chassis. 

Re-check with various other characters displayed. 

8. DISPLAY CENTERING ADJUSTMENT 

(Refer to A.2.2 page A-5 of the addendum to Volume 1 of the VTOS 
Alphanumeric Display Terminal, Maintenance Manual) . 

a) Position the deflection yoke as far forward as possible 
against the flare on the neck of the CRT, and turn left or 
right as required to level the displayed lines. 

b) Turn-on VT05 test pattern (switch SIan VT05 Bus Board). 

c) Turn-up brightness to the point where the raster becomes 
visible. 

d) Rotate the two beam-centering ring magnets (located 
on the yoke collar), individually or together, until the 
displayed raster (not the text) is centered. 

e} Re-check step 3 through 7. 

COIPANYCONnDDOU[ 
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Title FOAM STR IP ON ALL MON ITORS ITechTip VT05-TT-8 
.JNumber 

Processor Applicability 

:11 I I I I I I I 
r IA,.."_tho_'-:-O_S_I_J_O_S_BA_C H_E_R ___ R_OV ___ -li C'OSS Reference 

I Approval HED DOLL Date 8/27173 I 

When replacing a Raster Display (Monitor) be sure to remove the foam rubber 

strip from the rear cross member of the chassis of the used display and stick 

it on to the new display. All monitors must have the foam strip for the 

Modules to rest on. 

I f for some reason a new foam st rip shou 1 d be requ i red order 11 1/2 inches 

(29 em) of foam rubber P.N. 90-08214 or a mUltiple there of to be prepared 

for future needs. If you wish to purchase the strip locally look for 

11 1/2 inches long, 3/4 inches (2cm) wide and between ]/2 to 1 inch (1.3 

to 2.6 em) thick foam. 

T;'1e UNSTABLE VOLTAGE REGULATOR AND/OR VERTICAL JITTERITechT;p 
ON MOTOROLA MONITORS IN"m~ 

VT05-TT-9 

All Processor Applicability I Author 0 S I J 0 S B A C HER Rev I 
X 1 I I 1 J L L I Approval FRED DOLL Date 11/29173 I 

Cross Reference 

B + regulator instability and/or VERTICAL JITTER which usually occurs on the 
bottom half of the screen and affects the horizontal raster I ines may be caused 
by poor contact in5ide the REG. ADJ. potentiometer R74 or the VERTICAL SIZE 
potentiometer R6S. 

Poor contact is caused by flux which gets inside the pots during wave 
soldering at Motorola or it may be caused by a cleaner - lubricant used by 
Motorol a to clean out the flux after soldering. The problem shows up inter­
mittent Iy and can frequently be corrected by the uSer tapping the VTOS shell. 
It may not re-occur for days or even weeks. 

Motorola has corrected this problem at their end by sealing off the holes 
in the P.e. board before the wave soldering process. 

To cure the problem at our end spray I'M ILLER STEPHENSON'S MS160" solvent 
DEC part number 29-20985 through the rectangular opening on the top of the 
potentiometer using an extension nozzle with its end cut to a wedge like 
tip. Flush the inside of the potentiometer real well and work the control 
several times througn its full range. Repeat the whole process once or twice 
and readjust the control for proper VERTiCAL SIZE or REGULATOR ADJUSTMENT, 
whichever appl ies. 

NOTE: Disconnect the VT05 from AC power when cleaning the pot(s). and do 
useany substitute to MS160, if you would you are bound to h'ave re-calls 
possibly only ·after 2 or 3 weeks. 

COMPANY CONRDDmAL 
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Title NON COMPATIBLE KEYBOARD Ron IS !Te<:hTiP 
Numbe' VTOS-TT-10 

Processor Applicability I Author Osi Josbacher Rev I Cross Reference 

;n I I I I I J I I Approval Fred Doll Date 1/7/74 I 
Bad ROM's on keyboards below reVLSLon F can only be replaced with one made 
by GI (Ge-neral Instrument compi:t.ny). The GI part number is AY5-2376-0017. 
The DEC part number (21-11047) is also used for ROM' 5 made by SMC which 
don't work on older keyboards. 

Title LONGER SCREWS FOR VTOS NYLON FEET 
I Tech Tip 
I Number VT05-TT-ll 

AAII I IProcesso 1'1 APP
I
IiC8b lilitvl I Author Bill Conners 

I Approval Fred Doll 

Rev I Cross Reference 

Date 1/18/74 I 

The 1/4" x 20 x 3/8" nylon screws used as fastener for the feet on the 
VTOS are too short to reach the recessed threads in the new plastic base 
castings. The specifications for the screw have been changed and in 
the future if you order screws using the original part number 12-10582, 
you will receive the new longer size (1/4" x 20 x 3/4"). 

COMPANY CONFlDENllAL 
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Option or Designator 

VT06 

Title VT06 - MODEM COMPATIBILITY PROBLEM 

AU ProcessoT Applicability 1 Author w. Freeman 

B' J I I I I I I I Approval W Cununins 

iTech Tip '~06 
tNumberv J.. -TT- 1 

Rev 0 I Cross Reference 

Date t 
Care must be taken when installing a VTQ6 to a modem other than a 
Bell l03A. In particular, terminals 11 and 12 of the VTQ6 are used for 
Reverse Channel Transmitted Data and Reverse Channel Receive Data 
respectively. In a l03F these terminals are used for Originate 
Mode and Local Mode respectively. Therefore, the VT06 will not 
operate on a l03F without removing tIle wires attached to pins 11 and 
12 in the cable. Other problems may exist with different modems 
It would be wise to check the terminal connections of the modem 
with that of VT06 (in users manual, page 31) to assure no mating 
connections will cause a problem. 

Title ~'TO 6-Cablinq ITech Tip 
Number VT06-TT-2 

A:, ,proll APjljlity, ~~::-~_thor-O:-V:-'I:-H--L-~o-,n-cr---::D:-.-te--n~:"-~---'n~"-I7-'2-ll Cross Reference 

There have been some cabling problems encountered during install­
ation of VT06 t s to DC02' sand DP12' s. aopefully, the information 
given below will help iron out the difficulties. 

1. A SCOlA is the cable intended for use with a modem or null 
modem. It should come wired with the TRANSMIT and REC .1ines 
cDossed over. These lines will be crossed again internally 
in the modem so that they end up correctly at the VTOS. 

2. A BCOIJ should not have the TRANSMIT and REC lines crossed. 
It is intended for use without a modem or null modem. Appar­
ently, some have gotten into the field wired like a BCOlA. 
Make this correction by switching the wires on pins 2 and 3 
at either the paddle board or the cinch connector, so that the 
lines run straight through. 

3. H3l2 null modems may still be on the drawing board and therefore 
not available immediately. The idea of a null modem is to 
facilitate switching from the VT06 to a data phone hookup with 
out having to change cables. If a data phone hookup is not 
likely to be used, then a BCrn,] s"l-tould be connected directly to 
the terminals extender cable. 

4.. Some of the extender cables for the VTO 6 have been found to lack 
the run from J9 pin 20 to pin 1 of the cinch (Data Terminal Ready). 
If it is necessary, the connection can be made with one of the 
unused wires in the cable. 
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Title I Tech Tip 
VT06 Cabling (continued) Number VT06-TT-2 

Processor Applicability II-A_U....". __________ ...:R.:; .. :.:..._o::.....~1 Cross Reference 

I I I I I I I Appro.a' H. Long Date 8/2/72 1 

5. For checking any hookup, continuity should be established between 
the points listed in the following chart. 

VTI16 J9 

Data terminal ready 20 
Xmitted Data 2 
Received Data 3 

GRD 1&7 

to 
to 
to 

to 

SPLIT Pins on M8511 

1 (+5) 
2 (REC) 
3 (Transmit) 
4 (N.C.) 
5 GRD 

T , lTechTiP 
ite VT06 Keyboard Switches Number VT06-TT-3 

Processor Appticability IJ-A_U_""" ___ R= • ..;B:::o:..:e:..:hm=-____ R_ .. .:.-O::....._~I ero$S Reference 

~".l I I I I I I I Appro.a' W. Cummins Date 10/20/72 1 
The VT06 was manufactured with two different keyboards. One 
keyboard has round switohes with the vendor part number 
KB-OI-01 (made by GRI) on the switch. This cross references 
to DEC part number 29-16904. The other type keyboard has 
square switches with no number on the switch. The vendor part 
number for this switch is 29-10 (made by eTC) which crass­
references to DEC part number 29-20171. 
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Round Switch - Part Number 29-169114 
Square Switch- Part number 29-2,171 
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momoomD I FIELD SERVICE TECHNICAL MANUAL I 
I 12 Bit [] I 16 Bit Gl I 18 Bit 0 I 36 Bit 0 I 

Option or Designator 

VT20 

Title 
M7008 ECOB 

{Tech Tip 
INumber VT20 #1 

AU Process~r Applicability I Author r.l: nn Rev 0 I Cross Reference 

11 ,J 8,L II I I I I App,ov.1 c, "'ce Ch.iss!?ilte 1116/74 I 

This ECO will include, as one of the changes. removal of the"blinking" 
feature of the CUTsor. This apparently causes user problems while 
in the "Cursor Move" mode. It is not of a sufficiently troublesome 
nature to warrant retro-fitting; the problem will be corrected if the 
M70gs is replaced by an E Rev board during a service call. However, 
if one VT2~ at a site is fixed, the customer may ask that all his 
VT2~'S have the problem corrected. If this happens, this portion of 
th-e ECO can be installed very simply. as follows -

a. Cut the etch to E80 pin 1. 
b. Wire Pins 1 and 2 of E80 together. 
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All 
Author 

Approval w. Cummins 

TERMINAL 

I 
I 

Option or Designator 

W076 

'!'Tn 
Cross Reference 

1 M?07 
I 
I 
103 
I 

'CONNECTIONS J 120 obm 

I T 1/4watt INTE,RNAL TO 
TELETYPE 1 10% 

ASR ASR 
KSA KSR 
33 •• 

'. 
7 

4 

6 

fto' u.ed 

DEC 
LEAD 

COLOR 

blue 

yellow 

bloCk 

RELAY -

:rO"~15V" l.ennlnQIS 011 TRC ~ __ ~ __ _ __ _ _ AvZ 

TO uTa cp fJ~ord In Telet,~ A +.511 20ml;l into 

+--+---0 C GNP 

<)0---------+-----4----0 M READER RUN 
-\ti arid ground levels 

· ... d -{4o----o-----+--~::w....,.-.--,r_---OE +5 6 GND-l.EVEL'S 

1I....ReGder /l'.e,Pootd 
CONTACTOR datG In 

9ftoy - 3,0-----<>-----+--, 
L--.J-_I-____ -o 11 -15V 

-e;:n .:8~t5Iu~s 
"" A3 cl\Qnged ·to 820 ohm l/2watt 2.0% 



Titte New Teletype Connector Module for cornpatability I Tech Tip 
iNumber W076-TT-2 

Processor Applicability L Author B .. Harrigan Rev 0 J Cross Reference 

All I I I I I I I !Approva' W. Cummins Da .. 7-31-72 1 LT33 & LT35 

A W076, reV1S10n "0", connector module, has been designed to 
accomodate both positive and negative logic and Teletypes 
equipped with this new module will he interchangable through­
out the PDP-8, 9 and 12 families. 

Formerly, a W070 was required for opernting a Teletype with a 
pop-a, 8S, or PDP-9; PDP-8I and 8L h~ve utilized earlier revis­
ions of the W076. 

A TELETYPE WITH THE W076 D SHOULD NOT BE CONNECTED TO A 
PDP-8 UNTIL THE IMPLn1ENTATION OF ECO 8M-00004 IS ASSURED. 

IF A CHAIN OF GROUNDS IS PRESENT IN THE PDP-8·MEMORY WING, 
THE W076 D WILL BE SHORT CIRCUITED AND DAMAGED WHEN POWER 
IS APPLIED. 

The "ADD/DELETE" list for ECO 8M-00004 is as follows: 

Delete MF30C to MF30F 
Delete MF30F to MF30J 
Delete MF30J to MF30L 

Delete MF30L to MF30N 
Delete MF30N to MF30R 
Delete MF30R to MF30U 

The removal of these grounds, if they are present, will eliminate 
the problem and proper operation may be expected. 

ITech Tip 
Title NEW TELETYPE CONNECTOR MODULE FOR COMPATABILITY INumber W076-TT-3 

Processor Applicability l Author Steve Lamot te Rev A J Cross Reference 

;11 I I J 1 J J 1 jApp<ova'H. Long Dat. 09/141]2 I 
A W076, Revision IIDII, connector module has been designed to 
accomodate both positive and negative logic, and Teletypes 
equipped with this new module will be interchangeable 
throughout the PDP-S, 9 and 12 families. 

Formerly, W070 was required for operating a Teletype with a 
PDP-8, SS, Linc-8, or PUP-9; PDP-ST or SL have utilized 
earlier revisions of the W076. 

If a chain of grounds is present in the PDP-8 memory wing, the 
W076 D will be'shot circuited and damaged when power is applied. 

The following list of deletes will correct this situation. 
Incorporate this change only if a W076D is to be used. 

Deletes: 

MF30C MF30F 
MF30F - MF 3 OJ 
MF30J MF30L 
MF30L - MF30N 
MF30N MF30P 
MF30R MF30U 
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mOmDD!D I AELD SERVICE TECHNICAL MANUAL I 
I 12 Bit (!] I 16 Bit 00 1 18 Bit 001 36 Bit 01 

Option or Designator 

W406 

Title TTOChTiP 
USING BW406 MODULE Number TT#l 

Processor APPlicability~ IA...;u~th;,.:.or __ I....Ji.< r.LO..l.:I-___ R_fN~.II____l1 Cross Reference 

All Is III I 1~ I I I I Approval ~ ~, Data 0" I BW406 TTtl 

Reference purposes only. 
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mamaDmD I FIELD SERVICE TECHNICAL MANUAL I Option or Designator 

I 12Bi1 0 I 16Bi1 0 I 1SBit 0 I 36Bi' 0 I W 750 

Titre 
ITech Tip 

W750 JUMPERS & REVISIONS I Number 
W750-TT-l 

All Processor Applicability l Author Rev (l 1 
18 I I I I I I 11-,AP-pro-'v ..... 1 ---=---:-Da-t·-LlS-,JL7,.-,--{1 

Cross Reference 

The W750 Teletype Line Unit module has been modified several times, 
resulting in revision "8" not being 1nterchangable within a Sag option 
in certain applieations • 

• W750 REvrsrONS 

SCHEMATrc ETCH MODrFICATION 

f6 A - --
A B Filter modified 

B B R6 removed 

C D Direct .. noninvertin9~ 
nonfiltering input added 

Only etch revision "D" modules are now being sold and modules which come 
to the factory for repair are not being-updated. Therefore, a mixture 
of various revision W750's will be found to be in the field. 

An etch revision "A" or "D" is required when the custaner applicat.ion 
dictates a noninvert1ng t nonf11tered input to pin H: an etch revision 
"B" will not operate in that appl.1cation unless modified with j ..... per #3 
(fram diagram on next page) which will effectively alter the board to 
etch revision "D" leve,l • 

• W7S0 JlJMPE·R:ING CONSIDERATrONS :IN 682 OPl'rONS 

The two possible states of a communications line are referred to a8 
"marking" and' "spacing"'. one problem. area in the us,e of these terms is 
that any two differinq voltage levels may be used and custcmer 
requirements will ,determine which voltage levels are to be used and haw 
marking and spacing will be defined in the particul.ar system. ErA 
Standard 9.S-232-8 defines -mark1nq" as a binary It a voltage equal to,. or 
~re neqat1ve than -3 vdc; "spaCing" is defined as a hinary _. a voltage 
of +3 vde or greater. 
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Title 

All 

The chart below indicates the jumpering necessary to adapt a W750 to 
specified input and output requirements. It should be noted that the 
W750 levels do not conform to EIA Standard RS-232-B. 

INPIlTS 

W75rf VOLTAGE 
JUMPER POLARITY JUMPER DEFINED COMMENTS & APPLICATIONS 

1 Ground at Lug at pin H to lug at Inverted input to HLine 
Pin H junction of R2 (15fi/fi/ ohm) Mux Out ll (most likely to 

and diode Dl be used most often) 

2 -3 we at Lug at pin H to lug at Nontnverted, filtered 
Pin H Rl (3fi/fi/ ohms) inp.1t to "Line Mux OUt" 

3 -3 we at Lug at pin H to junction Noninverted, unfiltered 
Pin H of collector of 01 and R4 input to "Line Mux Out" 

(lSfi/fi/ ohms) NarE. Revision 
"0" boards provide a lug 
at the Ql/R4 junction 

OUTPIlTS 

W750 VOLTAGE 
JUMPER POLARITY JUMPER DEFINED COMMENTS & APPLICATIONS 

4 Ground at Lug at pin M to lug at 
Pin U pin N 

5 -3 we at Lug at pin L to lug at inverted 
Pin U pin N 

W750 

---®-~- = jumper as defined In table abov. 
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mamalla I FIELD SERVICE TECHNICAL MANUAL I 
I 12Bit Di'll 16Bit 0 I 18Bit 0 I 36Bit 0 I 

Option or Designator 

W968 to 
XY8E 

Title W968 Collage Mounting Boards 

Processor Applicability I Author w. J. Moronev 

All 18E I I I I I I : I I Approval W. E. Cununins Date 

ITech Tip W968 TT-I 
Number 

Rev JI I Cross Ref.rence 

7-31-72 I 
W968 collage mounting boards are not interchangeable with W967 jW966 
collage boards. The W967/W966 was designed specifically for the BE. 
W967jW966 1 s have their pin DA2 in contact with the 8E lSV bus while 
W96S·s use +5 volts on pin DA-2. 

mi. PDP-8/E XY8E Plotter 

All Processor Applicability I Author Bill Moronev 

18E I I I I I I IApproval W.E. Cummins Date 

I Tech Tip 
Number 

Rev iii I 
7-31-J2 I 

XY8E TT-1 

Cross Reference 

Sales literature has erroneously called out 25 foot cables as 
standard with the XY8E plotter. Twenty-five (25) foot cable is 
a ·special and must be ordered as such if required. Twelve (12) 
foot cable is the standard. BE marketing is taking steps to 
notify the field of this problem through sales and marketing 
channels. 

TWenty-five (25) foot cable must be twisted pair. The 12 foot 
cable is straight, 10 conductor standard wire in a round case. 
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