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MAYNARD, MASSACHUSETER

) CHANGE NO.|DATE | ENG.

PARTS LIST / ‘ a-3105 110/ 1] O
. | olio ADDED PTS}7/67| \ ¥"

«| m 47 & 48 T
al CHANGED VARIANCE

2l 2 TETTER
ITEM} : . al o
NO. DWG. NO. DESCRIPTION | > ’

* o B-3165 |11/14/67
1 | E-IA-7406052-0-0 |CABINET FRAME REWORK - 1] 1 CHGD QTY Y

. OF EZS #36,37,] & 4(
2 | D-AD-7005396-0-0 |BEZEL ASSEMBLY 1| 1 PEL #41 CHGD

) N [OF PT #40

3 - :

- c-3274 L/12/5¥§
4 | E-AD-7005474-0-0 |FAN HOUSING ASSEMBLY 1| 1} - ADDED PTS

f | | 49 THRU 88 & Q

5 |C-IA-7406063-0-0 |PANEL, BLANK FILLER 3] 3 TO #11 . | )

| | C-3287 [I/23/6Bp _ |
6 |C-MD-7406062-0~0 | BRACKET, SUPPORT 6| 6 ADDED | "f*

< | ) ITEM®S56 YT

7 | D-AD-7005492-2-0 |DOOR, FRONT ASSEMBLY A 1] 1 ~ ’

| | 372¢ 7y )
8 |B-MD-7405861-0-0 |BRACKET, DOOR PIVOT 1] 1 - D-3371 68 |/ LY

, — . TcRGc Fis g19 |

9 |A-MD-7405860-0-0 |BAR, SPACER 111 | |
| | E-#3531 {6/3 LA M

10 90-06350 SCR CAP SOC H 10-32 X 1" LG SST | 2] 2 CHG #34 68 @P

1 90-06635 WASHER LOCK EXT TOOTH #10 38| 38 000Q2 &/ fl»fi
I N M-TDLOA-| 1/14 o&fih |
12 B-MD-7406049-2-) PLATE, STRIKER 111 00007 | /69 .

| ‘ -_TIDIOCA-Y-/ i |
3 |B-MD-5111 CHASSIS "D" SIZE 3|3 Q00! |47 g
L | | ~ | K-MISC- qr) ,
4 |D-MD-7405362-0-0 |TRIM STRIP BOTTOM 1)1 00079 \O\‘ |
MADE BY DATE TITLE | DRWG. NO. ~x |REV.LTR
Ja KALAGHER 5/19/67 TAPE "CONTROL 10A A P L.“ TD1OA- o--o | ‘

cu KED DATE < — R
\E. PHIPPS 6/5/67 ___ [FOR A ASSY NO ' K== | TD10A-2~0 50

jflw 2[-,!1./;} TD10A-B-0 60 D-UA-TD10A-0-0 SHEET1 OF 3 | -
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CHANGE NO.| DATE | ENG.

PARTS LIST. -
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1§ |

, S| 8
ITEM - . v a3l g
NO. DWG. NO. DESCRIPTION a2l B

15 90-06073-3 SCR PHL. H TRUSS 10-32 X 1/2 sST 18118

16 | pD-AD-7005467-0-0 | BRACKET, POWER CONN ASSY 1| 1

17 | D-AD-7005497-0-0 | WIRED ASSEMBLY 1| 1 | . "

18 | - c-MD-5302486-0-0 | PANEL_RIGHT END 4| 4|

19 | c-1A-5402526-0-0 | PANEL MARGINAL CHECK 4| 4

.20 | B-MD-5111 CHASSIS "A" SIZE 1] 1

21 | D-UA-844-0-0 844 POWER CONTROL ) 1| 1

22 | p-MA-728-0-1 ~ 728 POWER SUPPLY 2

| , |
23 | D-AD-7005358-2-0 | DOOR FULL ASSEMBLY 1] 1

24 | 90-07620 BOLT SQ H 3/8-16 X 9-1/2 SST 2| 2

25 WASHER 13/32 X 7/8 X 5/64 SST 2| 2

26 | 90-06593 NUT HEX 3/8-16 SST 2| 2

27 90-06346 SCR CAP soc H 10-32 X 1/2 SST 4| 4

28 90-06350 SCR CAP SOC H 10—32 X 1" ssT 41 4 . |
MADE BY DAT

"J. KALAGHER 5/19 /67 TITLE 1apE- conTrOL 10A DRWG. NO. TDLOA 60 REV.LTR.

LR ) ' A-PL-
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[ DIGITAL EQUIPMENT CORPORATRIN |
MAYNARD, MASSACHUSETER -

| CHA&GE NO. DAT; ENG.

PARTS LIST. *
. i { m L Y

%4| S| S
ITEM| . e al a
NO. DWG. NO. DESCRIPTION B E

29 [90-06083-1 SCR PHL H PAN 10-32 X 2-1/2 SST 2| 2

30 | D-AD=7005501-1-0 | PANEL TRANSFORMER ASSY 1 .

31 | 90-07074 CLAMP CAB-L-TITE #2C1-100 DAKOTA 7] 7

| 32 | 90-06075-1 SCR_PHL H PAN 10-32 X 3/4 BST 7] 7 _

33 | p=sCc-1209850~0-0 | BLOCK _RKTAINE', UNIVERSAL 2| 2 % ‘
]34 | 9007799 SCR PHL FILL,HD #8-32 x 1% LG SST 2! 2 )

{ 35 )

36

37

| 38 | p-AD-BC10A-7-0 I/O CABLE (W851 TO W851 X 7' LG) 2] 2

39 | C=IA-7405553~27-0 | FLEX PRINT (W033 TO W033 X 70" LG) 1] 1

40 | D-1A-7005459-13-0 |W612 TO W0250 X 63-1/2 LG 4 14
\ L3

42 | B=IA- BC1l0B-7-0 PDP-10 MARGIN CHECK CABLE 1} 1

IMADE BY DATE TITLE DRWG. NO. REV. LTR,

J. KALAGHER 5/19/67 TAPE CONTROL 10A A‘“‘PL" TD10A-0-0

CHECKED DATE ,

E:éi}E'/PH?;PPS y 0%5/67 —{ FOR TD10A-A~0 50 ASSY NO | o K
NG ) /. / E . 2 |~ OA-B- | D-UA-TD10A-0~0 HEET3 OF & |& '/é;{/n‘/},fi A/“j gjf’fé} G_ TD1OA 0 60 - ! . S EE 5
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CHANGE_NO.| DATE | ENG.

PARTS LIST. . : oo
| B 21/S

o | od B
| < | <

) J 3|3
ITEM | | 3 al o

NO. DWG. NO. ~ DESCRIPTION o

43 | D-MA-728A-0-2 728A POWER SUPPLY . 2

| 44 | B-MD-5111 CHASSIS "C" SIZE 1

45 . 117V TURN ON 9' #12-01265 2| 2

46 MALE TO FEMALE TWIST LOCK 25' #70-5427| 1| 1

47 |90-07238 - TAB, SOLDER #T-202-S HEYMAN MFG. 4| 4 o

| ‘ BUSHING, TERM (BRN)#DC=202=2 BEEE
48 |90-07633 HEYMAN MFG. . 2| 2 .

49 | D-1A-7405347-0-0 | FILLER 2| 2 :

50 | D-IA-7405345-0~0 | CENTER CLIP 3| 3 : i

51 | c-MD-7405343-0-0 | CAB SPACER 1| 1

52 | D-IA-7405344-0-0 | CENTER CLIP 3] 3

53 | 90-06074-3 SCR PHL TRUSS HD #10-32 x 5/8 LG SST |24]|24

54 90—06077—1 SCR PHL PAN HD’#10~32 x 1" SST 12]12

155 #6 x 5/16LG SELF TAPPING SCR 2] 2

56 | A-DC-7406494-0-0 | DECAL-TD10A 1| 1] | |
MADE BY DATE | TIT | V.

J. KALAGHER 5/24/67 'TLE 7apE conTrOL 10a DRWG. NO. TDLOA-0-0 REV-LTR.

BB PHIPPS AL s/67 ' A-PL- -odleg , FOR ASSY NO A . ‘ -

N7 Toare TD10A-A-0 50 et o <
. i é&?kfitfifit G TD10A-B-0 60 D-UA-TD10A-0-0 4 Y 5
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DIGITAL EQUIPMENT CORPORATION UANTITY REVISIONS
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PARTS LIST
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S| 3
ITEM ‘ | ' S .a

NO. DWG. NO. | ~ DESCRIPTION E—i B {

57 | C-IA-7405553-8-0 W033 TO W033 CABLE 1|1

REF ,C-AD-7OO6149-050 CABLE SET TDI10 N

MADE BY DATE TITLE o DRWG. NO. REV. LTR.
TAPE COWTROL 10A | v

CHECKED DATE ' A-P L~ mproa-o-c |
FOR TD1CA-A-( 50 ASSY NO - | K

ENG |PATE B TDiCA-2-0 €0 D-TUA-TD?0A-0-0 SHEET5 OF -



4

This drawing and specifications, herein, are the prop-
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ENGINEERING SPECIFICATION dl g/ ] tall] CONTINUATION SHEET

TITLE TD10A ENGINEERING SPECIFICATIOILS

1. Ceaneral

This spec defines the TD1OA Dectape Control.

2. Mechanical

Mechanical construction including cables and switches,

etc. should be of a high quality consistent with good DEC

practice. Cables will be dressed and will fit neatly.

A. The door on the logic shall be removable by one

person without the use of any tools.

E. No sharp edges shall be exposed which might create

a safety hazard such as the edges of doors and end

panels. | ~

C. The forced air cooling shall be adequate to insure

less than 159F at 60Hz temperature rise above inlet

temperature in the proximity of any module.

D. The forced air cooling shall not be excessively noisy.

E. The cabinet shall be stable with any combination of

doors open. | |

F. The rear internal door shall not short out or other-

wise interfere with the power supplies and wiring.

Indicators

A. 1Indicator lamps shall be pluggable.

E. Indicator lamps shall ke bright enough such that

it is evident thzt an indicator is on, in normal

light, looking from & 450 angle or less from the

normal.

¢. All indicator labels shall be easily readable,

whetheér the indicator is on or oiff. Tleretors,

no labels shall be back-lit.

DIGITAL EQUIPMENT CORPORATION
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ENGINEERING SPECIFICATION digtlall CONTINUATION SHEET ENGINEERING SPECIFICATION digitall CONTINUATION SHEET

TITLE 7pi0A EUGINEERING SPECIFICATIONS

D. It shall be possible to replace an indicator without

removing nunerous electrical connections from the

indicator panel. ’

Switches

A. All switches shall operate freely and not cause

adjacent switches to move. | | .

B. Switches shallbe checked for immunity to vibration
and shock. -

Interface

I/0 Bus

A. The 1I/0 Bus must be logically and electrically

compatible with PDP-6. The TD10 may be connected

to a PDP-6. | |

B. Loading definitions, voltage amplitudes, rise and fall

times, etc. must be checked at the end of 100 ft. of

cable, or whatever length is decided upon to be max-

imum. These characteristics shall be tested with a

single device and with some reasonably large number

of davices.

TUS %U
’A

A. Interfzce shall be to 1 to8 standard TU55.

E. Info cakl=s shall h: coaxial, balanced. Center-taps

and shield wires shall be greunded at the TD1l0O and

not =lsewhere. .

C. Logic caklz zhall carry only low power signals 'no

DC pow=r!. o clrcuit may «fdgs-trigger on any

signal thav must travael through the logic cable.

TITLE TD10A ENCINEERING SPECIFICATIONS

El=actrical Specifications

No module shall be used outside of

specifiedby the Circuit Designers

group or by the FLIP CHIP catalog.

specified by the Circuit Designers

to.

See Figure 1

aj

b)

c)

a)

e)

Note 1.

-3.9v.

Note 2.

from -3v

Note 3.

positive

Note 4.

positive

Note 5.

shzll be

its rating as

in Pat Sullivan's

All wiring rules

shall be adhered

for examples of acceptable wiveforms:

Steady state lower level to be -3.3 to

Rise time less than 60 nsec., measured

to-.5v.

Glitches on upper level to be more

than -.5v.

Steady state upper level to be more

than -.3v.

Glitches on steady state lower level

more negative than -2.5v.

SIZE |CODE NUMBER REV

A Sp TD10A-0-14

DEC FORM NO SHEET 3 OF g
DRA 108
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TITLE 7pjloA EMNCINEERING SPECIFICATIONS

CONTINUATION SHEETENGINEERING SPECIFICATION d gtal

Note 2

Note4

Note 1

FIGURE 1

ACCEPTABLE WAVE FORM

Note5

TIMLE 1p10A ENGINEERING SPECIFICATIONS

SIZE |CODE . NUMBER

TD10A-0-14

REV

C. In general, all signals should be as clean as
possible from off-line tests. Where the signals

are not as specified, the enginecr in charge will

demonstrate {(if need be) that the dirty signals will

not cause any problems. o

5. AC and DC Power Wiring

A. Machine will require a 117 volt single phase, 60z

line rated at 30 amps. |

B. On customer option, the machine will be equipped to

operate on 50Hz, at nominal voltages of 112.5, 123.5,

195, 220, or 235. One of the first TDlOA's will be

a 50Hz system. |

C. The machine will have a single power card, terminated
in a Hubbell Twistlock type 3331,1 wire connector.

Convenience Outlets

A. At least two {(2) convenience outlets shall be

provided on the front of the machine.

R. The outlets in {A)} shall not be switched by the

computer power switch.

Internal Power Distribution

A. No uninsulated conductors carryingAC line voltage

will be placed in such a position that a person not

specifically attempting to gain access to them would

inadvertently do so. |

E. Warning labels will be placed in such positions as

necessary to warn of the presence of AC line voltage.

C. The ~C circuit breaker shall be labeled as to its

function.

DEC FORM NO

DRA 108
SHEET __~__ OF 9

— —

SIZE |CODE NUMBER REV
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TITLE 7p10A ENGINEERING SPECIFICATIONS

DC Power

A. The loads on all power supplies shall be checked to
be within the rated load, yet not so lightly loaded

that there are extra unnecessary supplies.

B. DC power conductors Shall be of adequate size so
that the voltage drop from supply to the last

module is less than .5v.

C. DC power wiring shall not be noticeably warm to the

touch.

D. At the modules, power voltages shall be:

-14.0 to -16.5 on -15v

+9.0 to +11.5 on +1l0v

6. Piming

The TD10A derives its operating pulses from the timing

track. Thus, the pulses that make things go, form a 2

phase clock (TPO, TPl) with 33 psec between opposite

phases. The fastest circuit speed requirement shall not

aexceed 1 psec.

A. For complete timing sequence, along with data transfer
paths, seec TD1OA System Specification.

7. Testing

Margins-

A. Margin checking shallbe done one panel at a time.

. The following margin specifications shall be met:

+10v +7.5v

~15v + 3.0v except:

a, Undsr Tape Rocker Mode:

1. +10Gv + 7.5v except A and B

A and B = +10v+ 2.0v.

CONTINUATION SHEETENGINEERING SPECIFICATION digLo ]

TITLE 7TD10A ENCINEERING SPECIFICATIONS

b) Diagnostics

1. +10v + 7.5v except:

A&B = +10v + 2 .0v

H = lower limit +6.0v

upper limit +16.0v

C. Margins will be run to the limit of the margin

specification voltages only, and any and all causes

of failures must be determined.

D. Margining of TapefRocker, D3HA, D3EA, and D3FA will
be run at 105°F. All doors and end panels will be

in place for these tests. | ,

E. The system will stabilize for one half hour at 105°F

before heat margining tests will be started.

Mechanical Tests

A. A module vibration test will be performed using a

plastic ruler, brushed across the module handles.

This may be done while running the reliability test.

Vibrate each row of modules 2 or 3 times while running

the test.

B. Under the same conditions (tests) the cabinet shall

be struck lightly on all four sides to observe any

failures.

8. Switches

A&. Proper operation of each switch on the TD10OA indicator

panel will be demonstrated. The list of these switches

follows:

a. MANUAL

b. MANUAL CLEAR

c. TAPE ROCKER'

d. WRTM

9, Maintenance Information

A maintenance facility will be installed in the TD1OA. An

attenuator board instzlled in location A26 will be used for

attenuating head signals under maintenance only. his board

will be swapped with the jumper boards in 7.04 or 104

SiZE [CODE NUMBER REV

S TD10A-0-14 |

35‘; fon NO | SHEET __/_ OF _92

SIZE |CODE NUMBER "REV
Sr TD1CA-0-14

DECfom NO SHEET _8 _ OF 7



CONTINUATION SHEETENGINEERING SPECIFICATION

THLE TploA ENGINEERING SPECIFICATIONS

(one at a time) to attenuate the signals. When swapped,

the jumper board must replace the attenuator board, it

will, be wired such that the TD1OA will not run if the

board is not in.

10. Documentation

All documents required by L.C. Engineering shall be

completed before the procject is finished (see DS4D).

(44) SIZE {COD NUMBER REV
| SP TD10A-0-14

DEC FORM NO | | | | SHEET 9 OF 9
DRA 108



DIGITAL EQUIPMENT CORPORATION | | ENGINEERING SPECIFICATION dlilg 1 CONTINUATION SHEET
MAYNARD, MASSACHUSETTS | | | | |o 

TITLE TD10A ACCEPTANCE TEST PROCEDURE

15 | ENGINEERING SPECIFICATION ~ DATE 12/18/68 -
5w

Eéé TITLE TD10A ACCEPTANCE TEST PROCEDURE | - | ' PRELIMINARY | || gg % | REVISIONS | A. Check the TU55ADECfape XPort for the following items before appyling power:
:gé REV DESCRIPTION CHG NO| ORIG DATE | APPD BY | DATE a) Chrome plated tape guides, not aluminum.
igé ) ORIGINATED 'gg(l)gg = flARDNER 2/69 T o b) Tape reels are relatively écsy to remove.
: E; ) c) "Momentary" direction switches should not stick. This is usually
§§§ caused by binding against the cover plate. |
ég @ 

d) Lock pins are in place so that the TU55 cannot slide out when a tape reel
gggg is pulled.
géfg e) A *6nutisin place under the door catch pin. This allows the door to fit
£ §§§ better, and close properly (see 1A.c)
g% ég f) AC power cords éanhof be tie wrapped or be physically near any cables or
iég § 

other wi ring between transports.
FJdcE 

g) Check to see that brakes do not slip.

h) Check to see that the tape still rewinds when you switch from local to

remote. | |

i) Madke sure a ground wire goes from each transport chassis to DC signal

| ground. |

B. All tape guides and heads must be clean.

2, REQUIREMENT

A. PDP-10 with TD10A DECtape system and one or more TU55 DECtape transports.

B. One certified (by DEC) DECtape per TU55 transport.

C. Rotate the DECtapes. The tape that is on Unit 0 goes to Unit 1; the tape on

Unit 1 goes to Unit 2; etc. |

D. Use the "exercise" option of Maihdec 10-D3HA diagnostic to test data reliability
for each DECtape on its corresponding transport. Let the program run once per

DECtape.

E. No errors are acceptable during this test.

ENG ' APPD ¢ ~ | SIZE [CODE| NUMBER | reV | SIZE | CODE "_{UEJEER | REV(45) GEORGE GARDNER LR B e ! A | s TD10A-0-15 
SP TDIOA-0-17

DEC FORM NO. | 1 3 DEC FORM NO
'DRA 107 | SHEET OF _~ DRA 108 | | SHEET _2 OF 3

AR SR



CONTINUATION SHEETENGINEERING SPECIFICATION

TITLE
TD10A ACCEPTANCE TEST PROCEDURE

4. SOFTWARE INTEGRATION TEST

This test will be performed only on time-sharing PDP-10 configurations.

A. Use the Peripheral Interchange Program (PIP) to copy the source tape from one

transporf to another. |

B. Repeat this procedure (transport 1 to transport 2 to 3 etc., - after replacing

MAC with a scratch tape) uhtil 2 complete passes on each transport have been

made. | 3 |

C. Remount the original MAC tape on its original unit and, using SRCCOM,

~compare the original MAC against the last generated tape. There should be no

errors.

Note: A "source" consisting of one file containing all MAC files from a CUSP 4 tape can be

used to facilitate using the SRCCOM program.

D. Error Rate

No errors will be acceptable during the specified time of each program (or

test) is run. |

E. Margins

Margins shall not be run for acceptance, but for the acceptors benefit (may

want to spot check some racks) the marginal information is documented. See

| TD10A Acceptance Test Specification., |

F. Spot Checking

Any test performed in the TD10A Manufacturing Checkout and Test Procedure

may also be performed (or spot checked) by the acceptor at any time during

acceptance.

(46) | » ~ [ sizE [CODE] NUMBER REV
SP TD10OA-0-1%
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ENGINEERING SPECIFICATION - CONTINUATION SHEETi b

TITLE TD10A MANUFACTURING CHECKOUT & TEST PROCEDURE

In all respects, unless otherwise specified, the TD10A (TD10A-A-O, TD10A-B-0)

shall conform to LCE DS4D General Specifications.'

1. Off-Line Checkout

1. Smoke Test

Assemble the TD10A with all external components, power wiring, power

control, and power supplies in place but no modules or TU55's plugged

in. Turn on power and watch for signs of faulty power wiring, spafks,

smoke, etc. Check for proper power supply voltages on pins A, B, and C

of all racks.

l.a. 58 HZ Systems Only:

Before any modules or cables are plugged into the TD10A control the

- following checks (on 50HZ systems ofily)-must be made.:

Using a Triplett VOM ( or equivalent) set it to to 300 VAC scale. Turn

power on. NOTE: Voltage readings are approximate.

Measure the voltage between the cabinet frame and each of the output

wires from the transformer assembly (lower two wires at the terminal

block)

Observe the following and take the appropriate action:

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS

ENGINEERING SPECIFICATION DATE 16 Sept 1968

TMLE 1p10A MANUFACTURING CHECKOUT & TEST PROCEDURE

| REVISIONS |

REV DESCRIPTION | CHG No| ORIG DATE | APPD BY | DATE

- ORIGINATED TD10A| G. GARDNER 2/69 . -
00008 _

A 00014 |% %R0 |"*/5/el B Mresa |1/ihes

| APPD A (4 SIZE |{CODE NUMBER REV
NS e, Gardner AT ‘\\,LL"«C»/Q/;L SP TD10A-0-17 -

BSAC\ 1F87RM NO- SHEET _ 1 OF 13

RED WIRE WHITE WIRE ACTION

115 VAC @ VAC OK. No action necessary

Reverse plug and

230 VAC 115 VAC Reverse transformer input |

115 VAC 230 VAC Reverse transformer input

P VAC 115 VAC Reverse plug

SIZE |CODE NUMBER REV

A | sp TD10A-0-17 £\
DEC FORM NO | 2 oF 13
DRA 108 '

SHEET



DRA 108

ENGINEERING SPECIFICATION CONTINUATION SHEET | | ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE 01 N : TITLE N S | |
THD16A MANUFACTURING CHECKOUT & TEST PROCEDURE TD1CA MANUFACTUERIIIG CHECKOUT & TEST PROCEDURE

i Adjust the mark and timing track generator clock (T CLOCKWhen reversing the transformer 24@ VAC input, interchange the wires on ) | 7 7 ( ~)

the transformer side of the terminal block only. Turn off 'power when to 8.3 ps between pulses.

this test is cbmpleted. | | 3. Tape Motion Test

CAUTION: Avoid shocks while performing this test; lethal voltages are , | Throw the control into MANUAL. Mount a tape on the TU55

present on the transformer assembly terminal blqck. and dial the select switch to unit 8. Turn ’the unit on

1. b. Plug in all modules, cables, and one or more TU-55"s, : | | :
| in the LOCAL mode and move the tape to the approximate

middle. Switch the TUS55 unit to REMOTE. Pkess MANUAL CLEAR.

2. Ad justments | |

) Then throw the TAPE ROCKER switch to the ON position. The
With the TD1OA set up as described in Test 1, turn on power and throw |

the MANUAL MODE switch to the MANUAL position (henceforth this procedure tape should move in reverse (collect tape on left reel)

shall be called "throwing the control into MANUAL'). Hit MANUAL CLEAR. | o and the ERR SEL light should go off. The GO, REV, RD IN,

All indicator lights should go off with the exception of ERR SEL and and SEL lights should come on. For the purpose of this

(possibly) the RWB lights. Pressing the MANUAL CLEAR SWITCH fires the | test, ignore all other lights. Turn off the TAPE ROCKERJ\

T SPEED (120 ms), T RELAY (1 , ' _ | o | :
( ) ( mS); TURNARND (200 ms), 7 UPS (66 ms) switch and then press MANUAL CLEAR. The tape should stop

delays which can thereby be adjusted. Adjust the TP DLY (8 ms) by | | ‘

o | | and the ERR SEL light should come on. The GO, RBV]TRD IN,

clipping a ground lead to pin A23E (the level input of DCD gate on the " | "
and SEL lights should go off.

TPl (SP) pulse amplifier). |

4., T UPS1l Te8t

| Test T UPS1 by starting test 3 again. Observe that the T

UPS1 light comes on when the tape begins to move and goes

off when MANUAL CLEAR is pressed. Repeat test 3 once again,

but manually grip the left-hand tape reel so that it cannot

move. Check that the T UPS1 light does not come on until

the reel is released.

(29) | o - ) | SIZE |CODE 'NUMBER REV | - | | SKE CODE NUMBER REV
e Sp TD10A-0-17 A | | | . - St TD10A-0-17

DEC FORM NO SHEET 3 OF 13 | ggg ngRM NO SHEET ,L.t....._.. OF 13__
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TITLE 7Tp]10A MANUFACTURING CHECKOUT & TEST PROCEDURE

ENGINEERING SPECIFICATION dl(;s!.j CONTINUATION SHEET

5. Mark Track Reader Test

Mount a certified DECtape on the TU55. Throw the control

into MANUAL. Turn on the TU55 in the REMOTE position.

Dial the TUS55 to unit 8 and have the WRITE LOCK switch in

the LOCK position. Press MANUAL CLEAR on the TD1OA. Then

put the TAPE ROCKER switch bo the ON position. While this

is being done, observe the'indicator panél for the following

sequence of events.

a) The GO, REV, SEL and RD IN lamps should light.

The tape shofild move in reverse direction. Then

almost immediately afterwardd

b) The T UPS1 lamp should light.

c) The tape should wind td the end zone and turn

around. The REV and T UPS1 lamps should go off.

fhe FCN 1 and FCN 2 lamps shbuld light. Then

almost immediately:

d) The/T UPS1 lamp shofild relight.

e) The tape should wind all the way down the tape to

the forward end zone and then turn around. The

REV lampsshould light. Thé T ACT and T UPS1l lamps

should go off. The GO, FCHN 1 and FCH 2 lamps should

remain lit.l Then almost immediately:

£) The T UPS1 lamp should relight.

TITLE Tp10A MANUFACTURING CHECKOUT & TEST PROCEDUFE

SIZE |CODE NUMBER
SP TD10A-0-17

REV

From this point on, the tape should move fror =na zonz %O

end zone with the sequence of events descriked in stegs

¢ through f. After satisfactory cormpdetion of this tast,

stop the tape by pressing MANUAL CLEAR.

6. Miscellaneous Functions Test

Repeat test 5 up through step A. Then throw the TAPE

ROCKER switch to the OFF pcsition.

The following sequence of events should occur:

a) The RD IN‘lamp should go off. Then almost

immediately:

" b) The DATA MISS, INC BLK, FCN STOP, and JOE DONE

tamps should come on. The T ACT larp should go

off.

c) The tape should wind all the way Jdown to the end

gzone and then stop. The END ZONE lamp should light

ana thé GO and UPS1 lamps should go off.

Notec: There is a 1 in 128 chance that the INC ELK flag

will not come on as described vet is-working

cbrrectly. If this happens, simply repeat the test

once to double check.

7 . Skew Check

1. Eaguipment necessary:

a) Type 551 Dual keam Oscilioscop= {Tektromnix

DEC FORM NO

DRA 108
SHEET __5 OF 13_

SIZE |CODE NUMBER REV

SP TD10A-0-17
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CONTINUATION SHEETdigitalENGINEERING SPECIFICATION CONTINUATION SHEET - | ENGINEERING SPECIFICATION

TITLE TD10A MANUFACTURILIG CHECKOUT & TEST PROCEDURE TITLE 7D10A MANUFACTURING CHECKOUT & TEST PROCEDURE

b} TW'O (2) type "E" rXreamps, with F)rOb@S. 1 ‘ | b) Place the "I" and "G" leads to pln MAY o Ff the

preamp will be upper trace, the other lower head cable (grbund).

c) TD1lOA Dectape control with 1 or more TUb5's c¢) Taking the "I" lead of the lower beam probe,

to be checked. place the "I" lead on pin "D" of the head cable.

~d) Zero skew DECtape. | | d) Ground the "N" and "G" leads to pin "A" with the

2. Scope settings: other grounded leads from the upper beam probe.

a) Set the variable time/cmto 2 psec/cm. e) Adjust the scope to get the 2 horizontal traces

b) Set the gain on the 2 type "E" preamps to 1 on the screen. Using the vertical position on

vmv/cm. Notice the probes used have 3 leads: the upper and lower traces, bring both horizontal

normal (¥). imeerted (I) and ground (G). beams together.

3. Procedure | ITI. If testing a GJM head:

a) Place a zero skew tape on the left reel of the a) Taking the "N" lead of the upper beam probe, place

TUS5 to be tested. Place an empty reel on the | | the "N" lead to pin "C" of the head cable.

right hub and pass the tape over the head to the | b) Place the "I" and "G" leads to pih "A" of the head

right reel. . - cable (ground).

b) Type of head tested. c) Taking the "I" lead of the lower beam probe, place

Note: Use the appropriate section (I or II) for N | the "I" lead to pin "D" of the head cable.

the type of head being tested, then proceed d) Ground the N and G leads to pin "A" of the head

directly to section 4 (test). cable with the other grounded leads from the upper

XI. If testing a "brush" head: 1 ) | beam probe.

a; Taking the "N" lead of the upper beam probe, e) Adjust the scope to get the 2 horizontal traces on

place the "N" lead on pin "E" of the head»cable. the screen. Using the vertical position on the

upper and lower beam traces, bring both horizontal

beams together.
s — — | “[sizé [CODE] NUMBER REV | | | SIZE [CODE NUMBER REV

| | - | | SP. TD10A-0-17 A ] A | sp | TDI0A-0-1" L

DEC FORM NO | DEC FORM NO 8 | 13
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TITLE 7p10oA MANUFACTURING CHECKOUT & TEST PROCEDURE

ENGINEERING SPECIFICATION . CONTINUATION SHEET'

4. Test

a) Pass the zero skew tape in the forward

direction over the head, by placing the TU55

in "local" and pushing the desired direction

switch.

b) The lower beam shall lead the upper beam by

no more than 2 psec.

c) Pass the tape over the head @an reverse direction.

d) The upper beam shall lead the lower beam by no

more than 2 psec.

If it is difficult to distinguish the lower beafi from the

upper beam while moving the tape,'press the trace restorer

“button, shorting out the lower trace for easy distinction.

5. A TU55 which does not pass step 4 must be returned

to TU55 production for de-skewing.

II. On-Line Checkout

Connect the TDl1OA to a PDP-6 or PDP-10 Central-Processor. If

connected to a PDP-6, be sure to terminate the 1/0 Efis as

required (the PDP-10 requires no terminating;.

1. Recheck éll the delay adjustments that w=re made off-line

in step 1.2.

TITLE 1D10A MANUFACTURING CHECKOUT & TEST PROCEDURE

2. Status Bit TBst

- CONO 320, 340000

CONI 324, O

JRST .-1

Run the above program to check the functions of every

status bit, one by one. Be sure to check at leést the

following functions.

a) Use this program that selects transport 8, stops,

and loops on a CONI 324, 0. Set the address

switches on the PDP-10 (or PDP-6, understood

henceforth) to Address 0. Switch the dial on the

transport from unit 8 to unit 7 and back a few times.

Bit 29 should go off and on correspondingly.

'b) Running the program of step a, throw the WRITE LOCK

switch‘on and off a few times. Bit 24 should go on

and off correspondingly.

c) Throw the WRITE TIMING AND MARK TRACK switch on and

off a few times. Bit 25 should go on and off

correspondingly.

'd) In steps A through C, all othervright~half bits

should be off during this test. Rit 1% is the

only left-half bit that is on; all others must !¢

SIZE | CODE NUMBER REV

SP TD10A-0-17 e

DEC FORM NO SHEET 9 Ol 13
© + T

DRA 108
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TITLE 7p10A MANUFACTURING CHECKOUT & TEST ®ROCEDURE

CONTINUATION SHEETENGINEERING SPECIFICATION

e) Repeat test 6. When the tape stops in the end

zone, do not hig MANUAL CLEAR, but instead throw

the MANUAL MODE switch to the off position. Bits

1, 2, 26, should now be on, followed shortly by

bit'22.

f) Execute CONO 320, 230700 (write data) with WRITE

LOCK on. Check that the ILLEGAL OPERATION flag

comesdn and WREN stays off. Check the other

three cases for the ILLEGAL OPERATION flag:

selecting a unit‘number which has 0 or 2 units

dialed upA(it isvnecessary to connect a second

TU55 in order to perform this test), trying to

writeytiming and mark tracks with the WRTM switch

off (CONO 320 400), and trying any command other

than write timing and mark track with the WRTM

switch on (no tape mounted for the last test

mentioned).\

g) Execute a CONO 320, 230300 (read data). Check

that the block missed flag comes on.

2. On-Line Diagnostics

Run all DECtape diagnostic prOgrams to successful completion.'

TITLE 7Tp10A MANUFACTURING CHECKOUT & TEST PROCEDURE

SIZE [CODE] ~ NUMBER lzev

4. Certification

Using the DECtape Certification Program (MAINDEC 10-D3DC),

certify a DECtape. Verify proper operation of this program.

5. Data Reliability Test

Using the DECtape DAta Reliability Pregram (MAINDEC 10-D3HA)

exercise the TDlOA control. This program will transmit

random data and chéck it Yconsult program writeup). Verify

proper operation of the program and that relaable data

transfers are taking place.

6. Vibration Test

Having run the Data Reliability Program sficcessfully, a

short vibration eheck of the modules will be necessary.

Still runningvthe Data Reliability program (MAINDEC 10-

D3HA) vibrate each rack of modules with a nylon rod for

a total time of 3 to 5 minutes. Verify continued operation

of the program.

7. Plotter Check

It is neceSsary to insure correct wiring of the XY10

pldtter‘interface wired into the TD10OA. To check:

a) insert modules necessary for plotter operation

into the TDlOA.(for correct modules and locations,

see D-MU-TD10A-0-2).

b) Run the MAINDEC 10-D2FA-D Calcomp Plotter diagnostic

to completion.

A | s | Tp10A-0-17 |
ggfifg;" NO | ' ' | . ; SHEET 11 OF 13

SIZE |CODE NUMBER - | REV
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ENGINEERING SPECIFICATION dit gt o CONTINUATION SHEET

TITLE 7p]l10A MANUFACTURING CHECKOUT & TEST PROCEDURE

8. Margins

Specifications.

9. Heat

For heat test data,

Specifications.‘

For marginimg, see TD10A Manufacturing Checkout

see TD10A Manufacturing Checkout

SIZE CODE

SP

NUMBER

- TD10A-0-17

REV

DEC FORM NO
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DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION CONTINUATION SHEET
- MAYNARD, MASSACHUSETTS -

530 _ ; TITLE Tpl0A ACCEPTANCE TEST PROCEDURE

£i5 | ENGINEERING SPECIFICATION , DATE 18 Sept 196§ w
-9 | |

;?i% TITLE TD10A ACCEPTANCE TEST PROCEDURE ‘ 1. Preliminary
oY -

¥ O .

§s§' ‘ REVISIONS A. Check the TU55 DECtape XPort for the following
032 REV DESCRIPTION CHG NO ORIG DATE APPD BY DATE

:‘g% -- ORIGINATED TD16A | G. GARDNER| 2/69 | ~--© - | 1tems before applying power:

s« g 00008 |

-522 a) Chrome plated tape guides, not aluminum.

® % |
'fiEQ b) Tape reels are relatively easy to remove.
2w 

| |

§g¢,é c) "Momentary" direction switches should not stick.
EeS o
o TR 

| ‘

§.§§'§ This is usually caused by binding against the

z§ss |
:§5§ 

cover plate.
c o =¥ 

, ,

$E°E , | | .
52%; d) Lock pins are in place so that the TU55 cannot
oL o

CERE- ,

] ; EdEes o o , f | slide out when a tape reel is pulled.

e) A #6 nut is in place under the door catch pin.

This allows the door to fit better, and close

properly (see 1lA.c)

f) AC power cords cannot be tie wrapped or be physically

near any cables or other wiring bétween transports.

g) Check to see that brakes do not slip.

h) Check to see that the tape still rewinds when you

switch from local to remote.

i) Make sure a ground wire goes from each transport

chassis to DC signal ground.

R. All tape guides and heads must be clean.

" [ENG e edr apPD ~ ( 'SIZE [CODE| NUMBER REV T SIZE [CODE NUMBER | REV
(55) (George Gardner A) A h £24 A | sp TD10A-0-18 | ) A | sp TDP10A-0-18

& . . — — | = |

DEC FORM NO. | SHEET 1L oF 2> DR 108 " O SHEET _2__ OF _>



ENGINEERING SPECIFICATION CONTINUATION SHEET ENGINEERING SPECIFICATION CONTINUATION SHEET . O

TITLE TD10A ACCEPTANCE TEST PROCEDURE TITLE 1p10A ACCEPTANCE TEST PROCEDURE

4. Software Integration Test.
2. Requirements; Procedure

This test will be performed only on time-sharing PDP-10A. PDP-10 with TD10OA DECtape system and one or 
'

configurations.
more TUS5 DECtape transports. 

|
| 

A. Use the Peripheral Interchange Program (PIP) to copy 
’B. One certified (by DEC) DECtape per TU55 transport. |

| | | the MAC file from one transport to another. | -C. DECtape Certification Program (Maindec 10 - D3DC) 
|

B. Repeat this procedure (transport 1 to transport 2 to 3as revised, and its description.

| 

etc. - after replacing MAC with a scratch tape) until- D. DECtape Maindec 10-D3HA, as revised, and its description.

2 complete passes on each transport have been made.

t

E. For time-sharing configurations, a current PDP-10

| | 
C. Remount the original MAC tape on its original unit

time sharing monitor. 
,

. 

and, using SRCCOM, compare the original MAC against3. Hardware test 
| |, 

. | 

the last generated tape. There should be no errors.A. Mount a certified DECtape on each TU55 transport to 
|- | 

Note: A "source" consisting of one file containing all MACbe controlled by the TD10A control. 
|

files from a CUSP 4 tape can be used to facilitateB. Using the DECtape Certification program, recertify 
|

| " | . using the SRCCOM program.
each tape on its corresponding transport.

D. Error Rate
C. Rotate the DECtapes. The tape that is on Unit O goes 

|
| 

No errors will be acceptable during the specified time
to Unit 1; the tape on Unit 1 goes to Unit 2: etc. 

.

of each program (or test) is run.
D. Use the "exercise" option of Maindec 10-D3HA diagnostic

| 

E. Margins

to test data reliability for each DECtape on its 
|

, | 
Margins shall not be run for acceptance, but for the

corresponding transport. Let the program run once

| 
acceptors benefit (may want to spot check some racks)

per DECtape. 

|

the marginal information is documented. See TDI1OA
E. No errors are acceptable during this test.

Acceptance Test Specification.

(56) | | SIZE |CODE NUMBER REV | | SIZE |CODE NUMBER REV| | | A | sp TD10A-0-18 | - . A | s TD10A-0-18
DEC FORM NO | DEC FORM NODRA 108 | | | SHEET 3 OF _> DRA 108 SHEET _* _ OF N



ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE TD10A ACCEPTANCE TEST PROCEDURE

(57)

F. Spot Checking

by the acceptor at any time during acceptance.

Any test performed in the TD1OA Manufacturing checkout

and Test Procedure may also be performed (or spot checked)

SIZE |CODE NUMBER REV

) SP TD10A-0-18 '

DEC FORM NO | OF &
DRA 108

SHEET _>
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DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS

ENGINEERING SPECIFICATION DATEg gsept 1968

TIMLE 1pj0A INSTALLATION DATA

REVISIONS _

REV DESCRIPTION CHG NO| ORIG DATE | APPD BY | DATE

-l ORIGINATED TD10A | G. GARDNER| 2/69 - --

00008 |

ENG APPD < (. SIZE |CODE NUMBER REV
G. Gardner e 4\1 oL SP TD10A-0-19

DRs jorT NO- SHEET _1 oF _2

ENGINEERING SPECIFICATION CONTINUATION SHEET

TIMLE 7pi1oa INSTALLATI@N DATA

1. Power Dissipation:

A. TD1OA - 400 VA

'B. Each TU55 - 200 VA

2. Procedure

The TD1OA will be bolted to the right side of the

KAl1l0. For further'information, see the TDI1O.

DECtape Maintenance Manual (DEC-10-13AA-D), chapter 5.

3. Power & Cable Requireménts

The TD10OA control operates from single-phase 115V+ 10%,

60Hz + 2Hz or from 230V+ 10%, 50Hz + 2Hz line voltage.

AC power is supplied by a 3-wire (single-phase) line

cord, Hnbbell Twistlock connector normally supplied.

For cabling information,,see:

a) D-IC-TDl10A-0-8

b) D—IC;TDlOA—O—4

c) D-AR-TD10-0-0

4. Heat.dissipation'

A. TD1OA - 138iBTU/hr.

B. Each TUS5 - 69 BTU/hr.

5. Surge Current - negligible.

SiZE |CODE NUMBER REV
A sP | TD10A-0-19

DEC FORM NO

DRA 108 SHEET __2 __ OF
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DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION CONTINUATION SHEET
| MAYNARD, MASSACHUSETTS , »

53¢ TTLE TD10A MANUFACTURING CHECKOUT AND TEST SPECIFICATIONS

=32 | ENGINEERING SPECIFICATION DATE 9/20/68 )

82 | "TMt 1D10A MANUFACTURING CHECKOUT AND TEST SPECIFICATION
§5 ; 

REVISIONS 

RESULT SHEET

o g g REV DESCRIPTION CHG NO ORIG DATE APPD BY DATE

.- ORIGIIATED TD10A | ©. GARDIER] 2/69 | -- --55 g 
00008 

\Y | MARGIN MARGIN

[ TESTS RUN ROOM TEMP, HEAT

g%g ) Tape Rocker
L22¢

S ::g (Maindec 10-D3EA)
Qg a2

"Sek
2gdsd (Maindec 10-D3FA)

2372
S Data Reliability
SESH (Maindec 10-D3HA)

w3 3c —

c9cE

Date:

\

‘ Technician:

System:

(59) |ENG_ APPD | [ sIzE [coDE NUMBER REV SIZE |CODE NUMBER REV
GEORGE GARDNER | AV *Jff'z,ga ol A St TD10A-0-20 | SE TD10A-0-20

DRA 107T O | SHEET ____ OF _4 s 1o MO . SHEET _2__ of _4
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ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE
TD10A MANUFACTURING CHECKOUT AND TEST SPECIFICATION

ENGINEERING SPECIFICATION l';gno CONTINUATION SHEET

tests on the TD10A must also be completed.

and Maindec 10-D3HA will be margined to the specifications herein.

After the Manufacturing Checkout and Test Procedure has been completed, margined

All tests mentioned on the cover sheet shall pass margins at room temperature ancd under

heat (105°F). Maindec 10-D3BA will not be margined at all; it will be used only in

bringing the machine up. Tape Rocker Mode, Maindec 10-D3EA, Maindec 10-D3FA,
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DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS

ENGINEERING SPECIFICATION DATE
Aug 13,1968

ENGINEERING SPECIFICATION AR CONTINUATION SHEET

TITLE TD10A SHIPPING LIST

TD10A

ITEM

TD10A DECtape Control

1 -5 TU-55 DECtape transports

BST10A (see note 1)

Indicator Cables (4)

Switches Cable (1)

Prints and Docurfientati‘ on

Blank Panels (see note 2)

TD10B

ITEM

TD10B Assembly

1-3 TU-55 DECtape transports

Prints

Blank Panels (see note 2)

Notes:

D-AR-TD10-0-0.

2) To figure the required number of blanks for:

QUANTITY

as ordered

as ordered

per parts list

per parts list

per parts Iist«

] set

as ordered

QUANTITY

as ordered

as ordered

] set

as ordered

1) 1 BSIOA Assembly consists of a BCIOA, a BC10B, and a power turn on cord.

a) TDI10A: Blank panels = 5~ the number of TU-55's used.

b) TDI0B: Blank panels = 3~ the number of TU-55"'s used.

3) The I/O cables will be routed through the floor opening of the KA10, up through the

4) For correct routing of Indicator and Switches cables, see D-IC-TD10A-0-8.

5) For correct routing of logic and command cables, see the Configuration Reference

TD10A floor hole to the control logic. For correct locations, see D-MU-TD 10A-0-2.

TITLE 1D 10A SHIPPING LIST
REVISIONS |

REV DESCRIPTION CHG NO| ORIG DATE | APPD BY | DATE

- CRIGINATED TD10A | <. ZARDUER| 2/69 — -

| | 00008
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DIGITAL EQUIPMENT CORPORATION |
MAYNARD MASSACHUSETTS | ENGINEERING SPECIFICATION CONTINUATION SHEET .

ENGINEERING SPECIFICATION DATE oo TITLE 1D 10A RECOMMENDED SPARE PARTS LIST

TTLE 1510A RECOMMENDED SPARE PARTS LIST
REVISIONS 

MODULES

REV | r—:scmp-non CHG NO ome‘ ,. DA'lF APPD BY | DATE I~ QUANTITY o o

-- GRTATVATED TD10A | 7. 7ARDIEH 2/09 -- - — 1Yre. ANTITY
00008 B152 ] 5202 3

B156 ] 5203 1

B163 2 5205 3

B214 ] WO005 |

B485 ] W012 |

G705 ] W023 ]

G706 B W032 1

. G853 'a W033 ]

G882 1 W107 |

R002 E W250 |

R107 2 W520 ]

R111 2 W532 1

R113 ‘fl W533 ]

R141 1 W808 |

R151 ] W851 |

R201 ]

R302 ]

R303 ]

R401 I

Ré602 l

- R603 1

ENG APPD SIZE |CODE NUMBER REV
George Gardner e g AL ST TD10A-0-273 SIZE |CODE NUMBER REV

Bgfi 1F<?7RM NO: SHEET _! __ oF _4 __ DEC FORM NO o
| SHEET _2__ ofF _4
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ENGINEERING SPECIFICATION o ~ CONTINUATION SHEET

TITLE
TD10A RECOMMENDED SPARE PARTS LIST

ENGINEERING SPECIFICATION dlilgliltiall CONTINUATION SHEET

TRANSISTORS

TYPE

IN748

IN756A

DEC2896-38

DEC3639D

DEC2894-18-5

2N3605

DEC2219

DEC6534B

DEC6534C

DEC6534D

QUANTITY

N
 
N
 
N
N
 
R
N
 
N
 

N
N
 
N
N

SIZE NUMBER

TD10A-0-27

SHEET _3 _ OF _4

TITLE |
TD10A RECOMMENDED SPARE PARTS LIST

ADDITIONAL

DESCRIPTION PART NO., QUANTITY

Diode - D670 11-2162 10

TRIMPOT A-13-5395 2

Indicator Lights 12-555 10

)

CODE NUMBER

A TD10A-0-23

SHEET _4 OF
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ENGINEERING SPECIFICATION

TITLE

dig.tal CONTINUATION SHEET

TDI0A System. specifications

The TD10A DECtape control derives its operating pulses from the timing track. Thus,

the pulses that make things go form a 2-phase clock (TPO and TP1) with 33 ps between

opposite phases. There are few places in the logic where circuit speed requirements

are high; the fastest is 1 ps between pulses.

The control contains two logically distinct sections = a 6-bit-at-a-time DECtape )

reader/writer and a 36-bit interface to the 1/O bus. An operation begins with an

|OB Cono Clear pulse which wipes out any other operation chrentIy in progress

(with proper programming the control should be idle). The Cono Set pulse, which

follows 1 ps later, partly jams, partly Or's in the new command which sets up enabling

levels in the control and starts the DECtape spinning (if it wasn't already). 1 ps later,

a pulse derived in the DECtape control sets off the first timing chain.

36-bit data is processed in the 36-bit data control section of the DECtape control.

This section consists of a 36-bit buffér register (split into two 18-bit halves) and an

18-bit shift register. The halves of the buffer register are called BA and BB. The

shift register is called SH. The data paths appear in the figure below:

> BA

/O Bus 7

36 Bit Clear— 18-Bit Jam

Readin IJ v

BB 18 Bit Clear-Read In

|8-Bit J Shift Path,
C_ ! ;qu ‘k{z/ 6-Bits In Parallel .

?'Bg D‘:*" —— >H | 6 Bit Jam,
© LUectape Data From Dec-

| T | Tape

SIZE | CODE NUMBER

DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS

ENGINEERING SPECIFICATION DATE ¢ Feb 1968

TITLE TD10A SYSTEM SPECIFICATIONS

REVISIONS

REV DESCRIPTION CHG NO| ORIG DATE | APPD BY | DATE

ORIGTLATED TD10A-| ¢. GARDHER| 2/69 - -
00008

SIZE [cODE NUMBER REV
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ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE TDIOA System. Specifications

- CONTINUATION SHEETENGINEERING SPECIFICATION

During a write operation, 18-bits to be written are placed in fhéil?e‘agisfer while the
remaining 18-bits are stored in the BA register. On request from the DECtape writing

section of the control, 6 bits are shifted to the read-write buffer and the next 6 bits

are shifted into place in preparation for the next request. When all 18 bits have been

written in this manner, the 18 bits of data in BA are transferred to SH and a data

request flag is raised for the program to refill the BA/BB register. The program has

~ approximately 200 ps before the SH register requires refilling.

During a write reverse ‘opemfion, the 6-bit bytes must be fed to the DECtape writing

section in reverse order. This reversal is accomplished by shifting the data in BA/BB

to SH/BA and then shifting once more so that the data is in BB/SH; in other words,

the second 18-bit half-word is shifted around to the SH register. The SH register is

then rotated twice to bring the third byte into position for writing. Each time the

DECtape writer accepts the 6-bit byte that is waiting, the SH register rotates twice

to bring the "next" byte into position. When the SH register requires refilling, the

unwritten half-word (located in BB) is shifted around to the SH register and the cycle

repeatfs.

During a read operation, 6 bits of data from the DECtape reader section shift at one

time into the SH register. After three such shifts the SH register is full and an automatic

transfer of the data is made to the BB register. After three more shifts the BB is

transferred to the BA and the SH is transferred to theBB (simultaneously). A data request

flag is now raised. The program must read the data out of the BA/BB register before the

SH fills up again (200 ps approx.).

During a read reverse operation, the SH register shifts twice each time a é6-bit byte

arrives from the DECtape reader. This process reverses the order of the bytes when all

three are finally assembled. The 18 bits thus assembled are jammed into the BB register and

immediately jammed again up to the BA register. The next 18 bits to arrive are transferred

TITLE TD10A System. Specifications

to the BA register by the same process while simultaneously the data in the BA is

transferred to the BB register via the SH.

Pulses to drive the data control section are derived by R302 delays which are coarsely

adjusted to 1 ps. A total of four such delays are required. The timing chain is

triggered either by commands from the program or by data strobe pulses derived in

the DECtape reader/writer from the DECtape timing track.

In the following discussion, it is assumed that the reader understands the sequence of

codesin the mark track.

The up-to-speed circuit times the repetition rate of the timing track pulses to determine

when the tape is moving fast enough for successful reading and writing. Timing track

pulses occur at the zero-point crossings of the timing tack output. If the tape is stopped

or is moving very slowly, the zero crossings consist entirely of noise variations. There

is, therefore, a need for a slicing sense amplifier to produce the pulses for timing the |

rep rate of the timing track. The slicing senise amplifier used is a W532-W533 combination.

The output pulse of the sense amp triggers an R303 integrating one-shot. If the R303 times

out before the next pulse, the tape is moving too slowly; otherwise, the next pulse sets

the up?-i'o—speed flip flop. The up-to-speed circuit inhibits the generation of time pulses

until the tape is up to speed. Thus nothing in particular happens in the control unit the

tape is up to speed.

To determine the position of the tape, the control decodes information in the mark track.

Mark track codes are six bits long and appear serially. The mark track decoder contains

an 8-bit shift register to provide redundancy. In addition, a ninth flip flop is set when the

first ONE shifts off the end of the mark track regiéter. Thus the conditions for recogn'izing

a mark are: the six bits of the mark must be right, the preceeding two bits must also be

right and at least nine shifts must have occurred since the tape came up to speed.
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The marks required for the operation of the DECtape control are decoded individually

in R111 gates expanded with R002's.

Several of the marks occur more than once within a block., Therefore, it is necessary

to count marks. Two such counters are present in the control; the TBN counter which

counts the "25" codes to determine the start of the block number, and the T DATA

counter which counts "10" and "73" codes to control the parity check words at the

beginning and end of a block.

The TBN counter does not count unless preset o a "1" by the block number sync

code; thus, there is no error if the tape comes up to speed in the miudle of the

sequence of "25's". However, the block number of the first and last blocks can-

not be read (also a feature of the 551 control). TBN haos three flip flops, two(2) to

count the requisite number of "25's" and one (1) to provide a "block number under the

read heads" status to the program. When the TBN counter reaches 0, it stops counting

until primed again.

The T DATA counter does not count unless preset to a "1" i - the data sync code; thus,

there is no error if the tape comes up to speed in the middle of the sequence of "10's"

and "73's". T DATA has three flip flops. The count pulses are triggered by one data

sync, four rev data end (10), and fow fwd data end (73), but on the eighth pulse the

counter returns to the "0" state and does not resume counting until preset ugain. The

outputs of the T DATA flip flop, applied to an R151 decoder, generate the state levels

necessary to control the sequence of operations that occur during a data block. This

sequence is T STOP (0), T SYNC (1), TREV CKS (2), T BLOCK (3, 4, 5), T PRE FINAL

(6), T FWD CKS (7). |

The most interesting state flip flop is T ACT (active). T ACT turns on the write current

when writing and enables data strobe pulses in any event. Normally, data juggles back and

forth in the read-write buffer and the parity buffer but does not go anywhere. When

TITLE TD10A System. Specifications

T ACT is set, data makes the final transfer between the read-write buffer and the shiff

register. Thus, the principal dffference between the way the different modes operate
is the condition under which the T ACT flip flop i$ set and reset. The ST JOB DONE

flip flop is "the other" state flip flop. T ACT cannot be set if ST JOB DONE is set.

The program requests the control to go into job done status by setting the function

siop bit. The control obliges by turning on ST JOB DONE as soon as tHe control comes

fo the next convenient stopping point and becomes inactive. A cono to do something

followed by an immediate cono to set the function stop bit causes job done immediately

(before anything happens).

The parity check is compatible with the 551 and the TC02.

A count-to-six circuit checks the mark track to ensure that a mark occurs every sixth

time pulse and at no other time pulse. An inhibit flip flop stops this error check during

the codes that the control does not decode and during the code (25) that occurs more

often than every sixth puise.

The read-in circuit consists of a PA that sets up the control flip flops needed to rewind

the tape to the end zone, a flip flop to remember that when the tape reached the end

zone it must be turned around and read and second PA to set the control flip flops

needed to read the tape going forward,
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DIGITAL EQUIPMENT CORPORATION

MAYNARD, MASSACHUSETTS

ENGINEERING SPECIFICATION DATE 4 Feb 1968

ENGINEERING SPECIFICATION ERE CONTINUATION SHEET

TITLE TD-10A PROGRAMMING SPECIFICATIONS

The TD-10 DECtape control for the PDP-10 requires two device numbers;
DTC (=320) and DTS (=324). Commands1o the DECtape control and data
pass via the DTC number. Interrupt enables are set via the DTS number.
Error bits and status indications read in via the DTS number. (DTS = 330,
DTS = 334 is an option).

The command to the DECtape control consists of a CONO to the DTC device
number. The I8 bits thus sent have the following meanings:

Bits Meaning

18-20 Motion Selection

| ' Bit 18 = Stop

Bit 19 = Go forward

Bit 20 = Go reverse |

‘Bits 19 and 20 given together cause a turnaround.

¥ bit I8 is given, bits 19 and 20 should be zero.

All zeros in bits 18 - 20 mean no change in trans-

port motion. | |

21 Delay Inhibit. A DECtape transport requires about

200 mS to come up to speed. This delay is suppres-

sed when reselecting a transport that is already up

to speed by sending the delay inhibit bit. Ignore

this bit if all deselected tapes are stopped.

22 Select. Enables the selection of a particular trans-

port. This bit should be a | whenever a new trans-

port is selected.

23 Deselect. Deselects all transports and clears the

transport number register. This bit is sent when-

ever the DECtape control must disconnect from the

current transport. This bit must also be sent when-

ever The select bit is sent. o |

24-26 Transport Number. O is the same as transport 8. Ones

in bits 24-26 OR into the fransport number register.

27-29 Function Number y

0=Do nothing |

I=Read all

2=Read block number

3=Read data

4=Write mark and timing tracks

5-Write all

6=Write block number

/=Write data
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Bits

18

19

20

21

22

23

34

35

fiy

30-32

33-35

CONl 340 reads back the bits sent via CONO 340.

The DTS device number transmits interrupt enable bits, Function Stop which

stops transmission of data and terminates a read or write operation, and

Stop All Transports.

Pl channel for data interrupts

Pi channel for flag interrupts.

- Meaning (for CONO DTS, only)

Parity Error Enable. Allows the parity error bit to

cause an interrupt on the flags channel.

Data Missed Enable. Allows the data missed error bit

to cause an interrupt on the flags channel.

Job Done Enable. Allows the job done bit to cause an
interrupt on the flags channel.

lllegal Operation Enable. Allows the illegal opera-
tion error bit to cause an interrupt on the flags

channel.

End Zone Enable. Allows the end zone bit to cause

an interrupt on the flags channel.

Block Missed Enable. Allows the block missed bit to

cause an interrupt on the flags channel.

Stop All Transports. Sending this bit causes all trans-

ports to stop. The selected transport will, however,

resume motion if forward or reverse motion is current-

ly selected.

Function Stop. Sending this bit signals the end of a

The CONI

read or write data operation or a read or write all

operation. |f this bit is sent while the tape is be-

tween blocks, the current operation terminates and the

job done flag comes on. |f the bit is sent at any other

time, the control continues, if reading, to read to the

end of the current block and check the checksum; if writ-

ing, to write the last word sent repeatedly until the end

of the current block and to write a correct checksum. At

the end of the current block the job done flag comes on.

The data missed flag cannot be set after this bit is sent

but may be set prior tc the function stop.

from the DTS device number receives all status levels that are use-

in programming DECtape. The cause of any interrupt is uniquely determin-

ed by these status levels.
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-

structions.

Bit
S———

Although the DECtape control provides more than 18 status bits, all bits are

read in via one device number by The expedient of having the least used |

bits appear in the left half word. These bits in the left half are not

testable by the CONSZ or CONSO instructions, but must be read via the

CONI| instruction into an accumulator and tested by the TLNE and TLNN in-

Also note that bits which are set by the CONO DTS, instruc-

tion read back in the left half of the CONI DTS, word.

Meaning (for CONI DTS, only)

Parity Error Enable

Data Missed Enable

Job Done Enable.

| I legal Operation Enable

End Zone Enable

Block Missed Enable

Delay in Progress. This bit is a one when the control

is waiting for a transport to connect, furnaround.

~Active. The control is transferring data.

Up to Speed. This bit is a one when the tape is ac-
tually moving fast enough for successful reading or

writing.

Block Number. This bit is a one when the DECtape con-

trol is in the process of reading a block number.

Reverse Check. This bit is a one when the DECtape con-

trol is processing a reverse checksum.

Data. This bit is a one when the DECtape control is

processing data.

Final. This bit is a one when the DECtape control is

processing the last data word in a block. The data bit

will be off when this bit is on.

Checksum. This bit is a one when the DECtape control is

processing the final checksum.

ldle. This bit is a one when the tape is between blocks.

SIZE |CODE NUMBER REV
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|5 Block Number Read. This bit is set to one when the con-

trol reads a block number from the tape. The bit is

cleared when the reverse check bit comes on. A CONO

to read or write data, given when the Block Number Read

bit is off, causes the block missed flag to come on.

16 N.U.

17 Function Stop.

|18 Parity Error. This bit is a one if any of the blocks

read since the last CONO DTC, had a checksum failure.

This bit is also set if the Mark Track Error bit is on.

19 Data Missed. This bit is a one if a data request is not

answered in time. This bit is also set if a read or

write data command is sent without reading the block

number of the current block.

20 Job Done. This bit is set when a block mark is read or

written if the command is read or write block marks;

when the checksum is read or written when the command

is read or write data and function stop or data missed

is on; when data transmission finally ceases during all

mode.

21 |1 legal Operation. This bit is set whenever any of the

fol lowing manual switch settings conflict with the com-

mand sent by the program; write lock when trying to write;

write timeing and mark track switch off while trying to

write timing and mark track; no units dialed to the se-

lected transport number, or more than one unit dialed to

the same number. |

22 End Zone. This bit is set when the tape moves into the

end zone and the end zone mark from the tape is sensed.

The DECtape control automatically stops the tape when the

end zone bit comes on. ,

23 Block Missed. This bit is set if a read block mark oper-
ation is followed by a read or write data operation too

late to catch the current block. |

24 | Write Lock. This bit is a one when the selected transport
- has its switch set on the write lock position.

25 Write Mark and Timing Switch. This bit is a one when the
write mark and timing track switch in tThe control is set.

NUMBER REVSIZE |CODE

£ TD10A-0-25
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26 Incomplete Block. This bit is set when function stop is
given or data missed occurs during the reading or writ-
ing of a block. This bit is not set if reading or writ-
ing stops between blocks. “

27 Not used

28 Mark Track Error. This bit is set to one when a valid
mark track code fails to appear every sixth bit time or
if reading or writing is not terminated when the guard
mark appears.

29 Select Error. This bit is set to one if no unit or more
than one unit is dialed to the selected transport number.

30-353 N.U.

34 Flag Request. This bit is on wheneverany of bits 18-23
is a one and its corresponding enable bit is also a one.
The flag request bit means that an interrupt is being

requested on the flags channel.

35 Data Request. This bit is on during reading to request
That the program read in a data word from the DECtape con-

trol. |t is on during writing to request the program to

transmit the next word to be written. This bit requests

an interrupt on the data channel. Satisfying the request

or sending data stop clears the data request bit.

Normal DECtape operation consists of reading block numbers until the target

block is found, followed by reading or writing as many data words as requir-

ed, followed by a waiting period for the job done flag to come on (indicating

that the parity word has been written out or read and checked). An interrupt

program should first clear all interrupt enables by giving a "CONO DTS, 0."

Next give a "CONO DTC,..." with the desired direction bit on, the select and

deselect bits on, the unit number, function number 2 to read block numbers

and the two Pl channel numbers. An interrupt program now gives 'CONO DTS,

660000' to enable all interrupts except job done, and block missed. A non-

interrupt program must continually check the four corresponding flag bits

but an interrupt program just waits for an interrupt. When the transport

comes up to speed and a block number is read, the data request flag and the

Job done flag are both raised. The program must give a 'DATAl DTC' to obtain

the block number and compare it with the block number of the target block.

| f the numbers match the program has 800 microseconds to give a "CONO DTC,..."

to select a read or write data operation. |f the number read in is high, fhe

program must give a 'CONO DTC, 300200' which turns the tape around and reads

the next block mark going the other direction. |f the number is low the pro-

gram must wait for another data request *o read the next block mark going in

the same direction. After the first step the tape may be moving in either

direction. Example | shows a non-interrupt program to find a given block and
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to approach it with the tape moving forward. continue through the current block when told to stop, and turn on the job *

< done flag and enter the idle state at the end of the block. When the con-

|f an error bit comes on the program must stop the tape (CONO DTC, 400000) trol reaches the end of any block, it reads and checks (or writes out) the

and take some corrective action. |f the end zone bit comes on the program parity check word, possibly setting the parity error flag. When the job ‘

merely give a 'CONO DTC, 300200' to turn the tape around. | - done flag is raised the function is complete and a new "CONO DTC" must be
| - ' issued before any further data will pass. The transport, however, continues

Example | This routine finds a given block and guarantees the tape | | to move until a "CONO DTC,400000"(stop) command is given.
will be moving forward. - | | | ‘ i

' Data request flags occur at 400 microsecond intervals (nominal) but the re-

CONO DTC,231200 ;GO FWD, UNIT 1, READ BLOCK NUM. , quest must be serviced within 200 microseconds or else the data missed flag .
| is set. | '

A: CONSZ DTS, 640000 ;ANY MISC. ERROR ON?
The four modes; write block number, read all, write all, and write mark and

JRST ERRS ; YES,DO SOMETHING timing track; are used mainly for the generation and maintenance of the pre-

| | | | written block format. Write block number mode is used to write a single

CONSZ DTS, 20000 ;END ZONE? block number on the tape. Programming for this mode is complicated by the
| ~ | fact that the program must search for the block number preceeding the block

B: CONO DTC, 300200 ; TURNAROUND, READ BN number to be re-written. Only the block number for the direction in which
| I the tape is moving is written. For example, when the tape is moving in re-

CONSO DTS,| ; DATA AVAILABLE? | verse, the write block number command writesa reverse block number.

JRST A ;NO,RETEST ALL | ‘The write mark and timing track command must be enabled by manually setting

the write mark and timing track switch inside the control. When this command

DATAI DTC,2 ;READ IN BLOCK NUM, a is used the entire contents of the tape are lost. Therefore, this mode is
| only used to prepare an uncertified tape or to repair a tape which has lost

SUB 2,NUMBER ; COMPUTE THIS #-DES|RED# its mark and/or timing track (perhaps by being placed in a strong magnetic

- field). The transport used to generate the mark and timing tracks must have

CONSZ DTC, 100000 ;GOING REV? '~ read write head certified for zero skew. The timing track is automatically

written via the output of a clock in the control. Mark track data is taken

TLCA 2,400000 ; YES,COMPLEMENT TURNAROUND - from bits 0, 3, 6, 9,..., 33. Thus for each data word transferred, two mark
| ;CONDITION AND SKIP THE = TEST : track codes are written. See the PDP-6 Handbook F-65 for details of the mark

| track format. The mark and timing tracks for the entire tape must be gener-

JUMPE 2,FOUND ;AT THE DESIRED BLOCK? ' ated in a single pass, beginning with about 10 feet of reverse end zone codes
and ending with as many forward end zone codes as will fit.

JUMPGE 2, B ; NO, TURNAROUND REQUIRED? 4 |

| The all mode permits writing or reading in all slots on the tape except the

JRST A parity word slots which are always written automatically. Reading or writing

| in the all mode always begins with the first reverse blogk number slot en- -

countered and continues until a function stop command is-given. |f the tape

is reading or writing in a data block when the function stop is given, the

action taken is the same as for read or write data modes. Otherwise, the

After the program finds the target block, it must issue a new "CONO DTC,..." | function ceases at the end of the current word. For example, a CONO DTC, to
+o entér read or write data mode and must do so within 800 microseconds of enter write all mode followed by a DATAO DTC, followed by CONO DTS writes one

+the time when the block number appeared. An interrupt program also gives a reverse block number.
fresh set of interrupt enables via the "CONO DTS,..." this fime enabling‘

everything. Each time the data request flag comes on the program must give

a "DATAI DTC," (or DATAO or BLKI or BLKO) instruction which clears the data

request. The control continues to read or write across block boundarfes

until a "CONO DTS, I" is given to cause a function stop. The control will

IZE |CODE NUMBER REV SIZE |CODE NUMBER REV
(70) o 1A e TD10A-0-25 A [P TD 10A-0-25

DEC FORM NO

D roa O - , SHEET _7__ OF 9____ DRA 108 | _ | SHEET __8 OF 9.



CONTINUATION SHEETENGINEERING SPECIFICATION dlilgfit]al1

TITLE - |
TD-10 PROGRAMMING SPEC!FICATIONS

MAINT DATAO is DATAQ to device 324.
MAINT DATAO CLR fires TPO

MAINT DATAO SET fires TP|

Bit 35 enters mark track shift reqgisior.

it 21 fires pulse to up to speed detector.

All other bits are ignored.

During DATAl 324, the following bits indicate:

1) Bits |5-20 - The LP Buffer.
2) Bits 21-26.- The RW Buffer.

During DATAl 324, the followina bils containing zero (0) indicate:

1) MK BN SPACE (25)- = bit 29

2) MK BN END (26) = bit 50

3) MK DATA SYNC (32) - bit 5l

4) MK REV DATA END .(10) - bit 37

5) MK DATA (70) = bit 55

6) MK FWD DATA END (73) - bit 34

7) MK BN SYNC (51) - bit 39
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