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) MAYNARD MASSACHUSETTS ) Hl‘ INSTR PKG DISPLAY VT 7244 —_— | —
- 1%
. = a T
218 | PACKKAGING INSTRUCTION REVs 0aATE ! i
83 , i
s TITLE - :
. ga INSTR PXG D'stAY v-r. 12/¢ | ——— m—— ig
Sy g 1
E : § MATERIAL REQUIREMENTS ] { ‘
-
8 . M
i é 3 Quantity Purchase Specification No. Description 5; }
‘e | ' |
. ] !
£3 3 1 9906261 Regular Slotted Carton (with ! :
§ 3 interlor parts) ] |
s 7 9905729 Carton Sealing Tape % Kevsoaro
§43 i
: Ea_g e
8 |
2 g 4 g PACKAGING INSTRUCTIONS ) l
4 g d 8 ) vrren i )
3 . Nl N\ I
2- ; g vs,ep ‘ Procedure ‘ » VIDEO TERMINAL \ - |
§ g* § 1. Open Regular Slotted Carton (9906261), Remove top foam pad, top corrugated pad, front spacer and '
o5 g H corsugated saddle. !
Edes "
2. Place corrugated saddle on workbench. =
N 3. Place VT72/t terminal into saddle. Fect on terminal fit into holes in saddle. (Front of terminal is !
( positioned toward larger piece of foam.) / SADOLE {FRONT)
4, Place keyboard on front spacer with fect placed into holes. (Spacer bar faces away from foam.) &
oS Slide front spacer and keyboard into slot in foam on saddle.
]
6. Using hand-holes, pick up saddle and stide into foam-lined carton. !
7. Route wires and cables behind terminal and along top curved portion of terminal cover. l
t
8. Place top pad on top of terminal. (Foam block is positioned to the rear.)
9. Place top foam pad on top of terminal. “"“: m"’z":’:ﬂ”
10, Close and seal Regular Slotted Carton using one (1) strip of carton sealing tape (9905729) down the
middle and one (1) strip across each end.
NOTE:
Make changes 10°C" size original
only and rephotograph.
. : . : ;
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% VT72 FIELD MAINTENANCE PRINT SET B-TC-VI72-@-7 o ' CABLE, VIDEO C-TA-7012576-0-0
VT72 BASIC ASSY E-UA-VT72-2-¢ . = . ACCEPTANCE PROC. A-SP-VT72-0-5
VT72 BASIC ASSY (PL) o ' A-PL-VT72-@-% o -
PRODUCT SPEC. A-SP-VI72-@-2
LK@5 INTERFACE . B-MH-M8656-@-6
L%S INTERFACE ) D-UA-Mgg5g-g g
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KYBD INTERFACE ( | D-CS-M8656-@-1 e
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~ DIGITAL EQUIPMENT CORPORATION QUANTITY VARIATION DIGITAL EQUIPMENT CORPORATION QUANTITY VARIATION |
MAYNARD, MASSACHUSETTS MAYNARD, MASSACHUSETTS
PARTS LIST P !
MADEBY R. ROBICHAUD CHECKED et arnm SECTION WADEBY R ROBICHATD CHECKED S ST iTo —
DATE 2 78 DATE __ /- AP 78 1 DATE 24 FEB 78 DATE //}?e, 78 1
ENG 7 PROD &g (el 1SSUED SECT. ? 5, . [ENG PROD Bo— (VAL TSSUED SECT. 4 2
DATE sy grp 25 OATE 2o s o8 1 af & 4 |oATe  so pre7F oaTe 4 og_2¥. L a &
No'|  DWG NO.PART NO. DESCRIPTION 5| ¥ 3 “o!|  owa NO/PART NO. DESCRIPTION gl &
1 |D~-IA-7014604-0-0 PAN ASSY, BOTTOM 11 i 45 |3613210- TAG SERIAL 11
2 | B-MD-7420560-0-0 BRACKET, POWER SUPPLY SUPFORT 2|2 46 | D-TA-7014607-05 CABLE VT72 KEYBOARD 101
3 |E-IA-7014125-0-0 CAGE, CARD 111 1‘ 47 | 9006563-00 NUT KEPS 8-32 313
4 |E-UA-7015569-00 POWER SUPPLY ASSY  (115V) 1 - # [48 | 9007086-00 CLAMP, CABLE 2|2
5 | E-UA-7015569-01 POWER SUPPLY ASSY  (238V) -l 4 40| 9000030-05 RIVET DOMED HERD 4la
6 [1214998-00 GLIDE, ADJ SWIVEL .5 IN LG 2|2 50 | C-TA-7012446-2M CABLE BRIGHTNESS 101
7 11214998-01 GLIDE, ADJ SWIVEL 1.5 IN IG 212 51 | 9007786~-00 NUT SPEED, 10-32 2 2
3 |1215419 BEZEL, VT72 101 52 | 9000039:08 SCR, F.H. 10-32 X .50 LG. (BLACK) 2 |2
9 11213185-0-0 ATIR MOVING DEVICE _ (70cFM) 111 53 | 3012537-01 DISPLAY RASTER MODULE 11
10 |p-1A-7420032-0-0 BRACKET, MONITOR  (L,H.) 11 54 | 9008185-00 NUT KEPS 6-32 . s |8
11 |c-1A-7420604-0-0 BRACKET. MONITOR _ (R.H.) 11 55 | 9006075-01 SCR, PHL PAN HD 10-32 X .75 IG. 4 |a
12 {9000030-02 RIVET, DOMED HEAD 18 18 56 | B-MD-7415829-0-0 SPACER 4 | 4
13 |c-1a-BC@3T-25-4 CABLE, DLV1l TO HOST (NoT sHOWN) |l 1 |1 57 | 9009267-00 BUMPER 4 | a
14 11210299-00 SPEAKER 2.5" PERM MAGNET 111 58 | 3012538-01 KEVBOARD LK#5-A 112 KEVS/12 LED 1]
15 |9008423-00 NUT-FLOATING CLIP 6-32 414 §9 | D-1A-7014603-0-0 COVER ASSY 1|1
16 | 9006023-01 SCR, PHL PAN HD 6-32'X .44 8|8 60 | 1215420 R COVER REAR 1 1
17 |9006633-00 WASH, INT TOOTH TOCK #6 25 5 61 | c-MD-7416633-01-0 FOAM TCOVER ‘ASSY) 1]
18 |D-MD-7419542-0-0 SCREEN 101 62 | E-TA-7419534-9-¢ BASE, KEYBOARD 1|1
19 |9006021-01 SCR, PHL PAN HD 6-32 X .31 414 } 63 | B-1A-7419533-g-& COVER, KEYBOARD 1 1
20 {9006031-01 SCR, PHE PAN HP 6-32 X 1.75 4 14 i 64 | D-UA-M8659-0-¢ GRANT BOARD 1 1
21 |9006039-01 SCR, PHI, PAN HD 8-32 X .50 212 { |65 |A-PL-KD)1-HA-@ KD1IMA PROCESSOR 103
22 |9006634-00 WASHER, INT TOOTH LOCK #8 313 A 66 [D-UA-MB8658-YA-4 VT71 VIDEQ MODULE L1l 1 L‘L_
TITLE ASSY NO. SIZE | CODE NUMBER REV | ECONO. ﬁﬁ —_ |ASSYNO., ﬁ CODE NUMBER REV | ECONO. |
VI72 BASIC ASSEMBLY E-Un-vr72-9-4 A|PL vr72-9-4 Al ad VT72 BASIC ASSEMBLY E-UA-VT72-4-¢ A|[PL vr72-4-¢ c |Mess
SHEET 1 OF 4 ost | [ [ T T T T T 1 ] SHEET 3 __OF & ost [ T T T [ T T T T T 1
e MK A ~
R S R S e N e A A T f it My R OPG R b it b ofe sl A A A HBc i e ™ -
[T DIGITAL EQUIPMENT CORPORATION QUANTITY VARIATION UIPMENT CORPORATION QUANTITY VARIATION
MAYNARD, MASSACHUSETTS MAYNARL, MASSACHUSETTS
MADEBY R. ROBICHAUD P%HREIKséb' :,M_ SECTION MADE 6V R. ROBICHAUD Pcr%slﬁl_sl ~ CTION
DATE 24 FEB 7€ DATE KAFE 78 1 DATE 24 FEB 78 DATE _ /g AP 78 1
ENG . PROD WS9E Cnde TSSUED SECT. 314 EOE PROD L 04 Clod AP TSSUED SECT. -1
DATE /¢ Apx ZE DATE /4 Aop 7Y 1 ol & DATE /¥ AR TE DATE 1 mq 2% 1 o &
No'|  Dwe NOJPART NO. DESCRIPTION I %or|  DWG NO/PART NO. DESCRIPTION 5| B
23 | 9007035-00 GROMMET CATERPILLAR A/RA/] 67 |D-UA-M8657-YA-§ VT71 CONTROL SECTION 11
24 | D-AD-7014€09-0-0 VT72 BACKPLANE ASSY 1)1 68 |D-UA-M8656-0-0 LK@5 INTERFACE 141
25 | c-IA-7015555-0-0 FAN_LOGIC CABLE 1)1 69 |B-MD=7421669-0-0 FOAM, BEZEL 111
| 26_| c-1A-7012279-0-0 HARNESS, SPERKER" 1)1 70 {9007036-00 GROMMET, CATEPILLAR ARVR
27_| 9009636-00 CLAMP, CABLE ADHESIVE BACK 1l1 71 19006028 -0l SCR PHL PAN HD 6.32X 1.0 i
28 | 9006071-03 SCR, PHL TRUSS HD"10-32 X .38 5|5 72 | c=MD-7421401-0=0 BRACKET, CARD CAGE 1|1
29 | 9006636-00 WASH INTO TOOTH LOCK #10 616
30 | D-MD-7419539-0-0 SHIELD MAGNETIC 1(1
31 | c-MD-7014129-0-0 RETAINER ASSY P.C. CARD 1{1
32 | 9008196-00 % TURN RECEPTACLE 1)1
33 | c-1A-7012576-3L CABLE VIDEO 1)1
24 |1 9008264-00 CABLE MOUNT ADHESIVE 3|3
35 | 9007031-00 CABLE TIE 3|3
| 36 | B-MD-7419846-0-0 BRACKETy BEZEL 1(1
37 | B~-MD-7420894-0-0 STATIC BAND 212
38 | 9009283-00 SPACER HEX #6 X .125 22
39 | 9009805-00 SCR; PHL PAN HD SHEET METAL #6 X .75 L 4(4 E
40 | D-UA-5411990-01 BOOT'SWITCH & BRIGHTNESS CONTROL 11 ¥
41 | 9006026-01 SCR. PHL PAN HD 6-32 X .75 4(4 {4,
42 ] 9008120-00 SPACER HEX #6 X .44"" 1212 g‘
43 11213274-01 KNOB BRIGHTNESS 1|1 ¥
| 44 | B-1A-7420033-0-0 LOGO BRIGHTNESS 1{1 | ;
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VT72 User Specifications Summary

- 15" Alphanumeric Display
- 24 Rows of Characters
- 80 Characters per Row
- 256 Code Extended Character Set
~ 4 Special Display Modes
- Blink
- Bold
- Underline

Half Reverse Video

- DEC Standard Main Keyboard

- 36 System Defined Function Keys
- 16 User Definable Function Keys
- 12 Indicator Lights

- On/Line or Off/Line Operation

- Programmable Character Set

i
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Section 0 - OVERALL DESCRIPTION

The VT72 is an LSI-11 based upper/lower case intelligent terminal
programmed to perform complex editing tasks by interaction
between the user, the keyboard and a rastz2r scan display.

Most of the features of this terminali will be defined by software.
These features will be listed in the section under "OVERALL
EDITING FEATURES", but will only describe the hardware necessary
to interact with the software to make an editing terminal. A
separate document will describe the software and detailed
features of the VI72 as an editing terminal.

The VT72 is a table-top unit with monitor, keyboard, power supply,
logic, fans, etc., in the one enclosure. Quad or half-quad
modules plug into a double system unit wired assembly. There

is room in the wired assembly for expansion to 28K of memory
and/or expansion of other Q bus controllers. See the appendix
for the layout of the wired assembly.

As shown in the block diagram in the appendix, the VT72 is a
standard LSI-11 with the addition cf two special modules to
drive the display, and one special module to read the keyboard
and drive the keyboard lights. All other modules are standard
LSI-11 modules.

The basic VT72 does not contain mass storage although room for
expansion of the Q bus to include a floppy disk control is
available in the basic VT72. The VT72 without mass storage is
loaded from a host computer via the DLV1l1-F serial asynchronous
line interface module.
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Section 1 - SPECIFICATIONS

1.0 General

These are the general specifications of the hardware but do point
out features possible when software is added. 1If the feature is
performed by software, this fact is noted in the feature description.

1.0.1 The displayable screen area is 240 horizontal
sweep lines, each line made up of 800 dot positions.
A character is made up of a 10 X 10 dot matrix.
The screen is therefore made up of 24 character
rows, and each row contains 80 characters.

1.0.2 Individual characters can be displayed in normal,
reverse video, bold and underline modes. These
modes are additive, ie., bold reverse video.

Under program control, irdividual characters can
also be made to blink. They can be made half- )
intensity by displaying the character on alternate
sweeps. The only limitation to character display
modes is that there should not be more than 20
changes in display mode per character row. For
example, 10 non-contiguous reverse video (or bold
or blink or underline) blocks of characters can be
displayed in the same row as 10 non-contiguous
blocks of characters. If the limitation is exceeded,
the screen will flicker.

An alternate method of programming is available for
applications that require extensive character mode
changes. The programmable character set of 256
characters can be used to describe characters of
different display modes. For example, the first
128 characters could be normal while the second

128 characters could be the same characters except
ir. reverse video.

SIZE |CODE NUMBER REV
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1.1 Dpisplay Monitor

The monitor is a standard 15 inch CRT. There are 80 characters
per row, 24 rows; normal, blink, bold, underline and half-
intensity reverse video. Half-intensity by software of normal,
underline, and half-intensily reverse video is possible by
turning off selected portions of the display on alternate sweeps.
Blink rate is controlled by the software.

1.2 Keyboard (LKO5 Var. -01)

The sculptured keyboard has N Key rollover and uses Hall effect
devices.

The parallel keyboard produces unique codes for each key. The
main keyboard is a DEC standard keyboard with the addition of
16 keys above the normal top row of keys.

There are two function pads, each containing 18 keys. The
right most function pad has 6 lights down each side of the pad.
The distance between the two pads is % a key width so 1.5 wide
key caps can be used to fill the space between the two pads.

In this case, the left most lights must be removed.

1.2.1 Unique Features

Some function pad keys produce one ccde when depressed
and another code when released. This allows the software
to carry out a function at an arbitrary speed which is
pleasing to. the human operator (ie., scroll) but start
and stop this function when the operator interacts with
the key. These keys are: the last 3 rows of the left
function pad, the last 2 rows of the right function pad,
one key in the upper left corner of the right function
pad, and the repeat key on the main keyboard.

1.2.2 Keycaps

This whole keyboard can be depopulated to tailor the
keyboard to a particular application. In addition, all
keycaps are removeable; keycaps can be ordered with clear
plastic tops with a user-changeable insert for legend.

See the LKO5 purchase specifications for more information
on this keyboard. PS-30-12538, var. -0l.

‘TITLE VT72 HARDWARE SPECIFICATIONS

NUMBER

1.3 Interface to LSI-11

Text packed 2 characters to a 16 bit word is taken directly from
memory (DMA) into the display controller. The controller has two
shift registers that can store 80 charactcrs each. One shift
register drives the display while the other is loaded from
memory. After a row of characters has been displayed, the
functions of the two shift registers are reversed.

The method of accessing text in memory is similar to the 3-cycle
data break of the PDP-8. 1In the VT72, a wired address contains

a pointer of address to a list of parameter words and text
address. This list is called a DISPLAY TABLE. A 16 bit parameter
word and a 16 bit text address define a block of text to be
displayed on the screen. These two words are in consecutive
memory locations.

The PARAMETER WORD is a 16 bit word. The least significant 11
bits of the parameter word are the number of characters to be
displayed. Another 4 bits in this 16 bit word define whether
the text is to be blank, bold, underline or reverse video.

The most significant bit (if a one) connects the parameter

word to a JUMP instruction so that the contents of the next
memory location are jammed into the word address.. This feature
and the bit assignment of these two 16 bit words is detailed

in the section on programming.

The 16 bit text address word, also called a TEXT POINTER, is the
current address of the text being loaded into the display
controller shift register.

DISPLAY SEQUENCE - The display control reads text for the first
character row while a blank row above the normal screen area is
being displayed. The display control first reads the contents
of the wired address (INITIAL DISPLAY TABLE POINTER) and uses
it as an address to read the first parameter word and the
associated text pointer word into hardware registers in the
display control. The parameter word is used to determine the
display mode and to count the number of text characters to be
taken from memory. The display control used the text pointer
to address memory, increments the hardware register containing
this address and used hardware to count the number of characters
read from memory equals the number of characters that.were
previously read from the least significant 11 bits of the
parameter word.
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If EOT is detected, the display controller stops access from
memory until the whole display cycle is repeated.

If the number of characters specified in the parameter word
have been read from memory by the display control, the display
control will pick up another parameter word and text pointer.
It will read the contents of the wired address, increment it
by two and write the incremented information back into the
memory. This incremented information will then be used as the
address of the second text address/parameter word/text pointer
pairs. The cy¢le then continues as before.

There can be a large number of parameter word and text pointer
pairs to define BLOCKS OF TEXT. A block of text can be as
large as 2048 characters or as small as 1 character. For
example, the cursor isusually defined as a one character block.
Each contiguous piece of text not in the same display mode must
be a separate block. Fcr example, if 3 words were displayed,
the first word normal video, the middle word reverse video and
the last word nocrmal video, three blocks would define this
video presentation. Text, of course, can be contiguous in
memory or scattered in blocks throughout memory.

1.4 cCharacter Generator

The character generator is capable of displaying 256 unique
character codes. The character generator is loaded under

© program control when the terminal is first initialized.. This
means that changing characters does not involve hardware changes,
only changes to a list in memory. This feature is known as a
"programmable character set".

Characters are displayed in a 10 X 10 dot matrix. The whole
screen is comprised of contiguous 10 X 10 dots squares, 80 to

Because spaces must be left between characters and between lines,
the actual character is usually displayed in a 8 X 8 matrix.

The 9th horizontal scan line in the 10 X 10 matrix is underline.
The 10th horizontal scan line is usually left blank as a space
between character lines. The VT72 character layout is shown in
the appendix. Compater convention shows numbering from 0 to 9
instead of 1 to 10.

a line, in 24 lines, a total of 800 horizontal, 240 vertical dots.

The 10 horizontal and 10 vertical dots which define a character
are generated by 10 "words", each 10 bits long. There is one
10 bit word for each of 10 horizontal scan lines which make up
a character. Each 10 bit word therefore defines one horizontal
scan line of a character.

The character generator is loaded from memory by the display
contrcller. This information contains 20 words for each ASCll
character plus the ASCll character. These words are 16 bits
long.

The software starts this loading sequence by setting Bit 15 df
the Command and Status register. When the display controller
is finished displaying the current frame, it then reads the
contents of a jumper selectable address, the character list
pointer. The contents of this address is the starting address
of a table containing the character generator information.
These contents are read into a register that can be incremented
and used by the display controller as an address to.do DMA's
from memory to the character generator RAM.

It is possible to change 1 or 256 characters in the character
generator since the software has control of memory contents and
therefore the starting address of the table, the length of the
table and the data describing the displayed character to be
associated with each ASCll code. Details of loading the
character generator is contained in the programming section.

1.5 Panned Scrolling

The software of the LSI-11l can interact with the display hardware .
so ‘scrclling occurs smoothly instead of jumping one character

row a. a time. When scrolling is requested from the keyboard,

the software preloads a counter in the display control with a
number that can vary from 6 to 17. This number represents the
fraction of a character row the display will scroll, from

1/10 to 9/10 of a character row.

When scrolling text up, the top scan line disappears from the
screen and a new scan line appears at the bottom of the sCreen.
Software changes the text list pointers so 25 rows of characters
instead of 24 rows of characters are displayed on the screen.
Since there is only room on the screen for 24 complete rows,

part of the first and last row will be missing. The offset
number determines how much will be missing. If this number is 7,
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10% of the top row and 90% of the bottom row will be missing. APPERDIX
The software changes this number at a regular rate, which is
some multiple of the display frame rate (60 HZ or 50 HZ). When
the number reaches 17, 90% of the top row and 10% of the bottom
row will be missing. The next time the software changes this B
: number, the number will be changed to 6. At the same time, the :
P . text list pointer will be changed so only 24 rows of characters
H are displayed, the top row will have disappeared completely
| . from the screen and the bottom row will be completely on the
: screen.

VT72 BLOCK DIAGRAM

LSI-11 16K 16K

Scrolling downwards is similar.

1.6 Unique Codes

The display hardware detects 8 unique codes:
ASCII code -

Display* DLV11-F

Control

MRV11-vC

01 & 201 END OF LINE Control 1K PROM

02 & 202 END OF LINE
03 & 203 END OF LINE

When an END OF LINE code is detected by the hardware, DMA from

memory for that line is stopped and the rest of the shift

X register is loaded with the space code to effect a blank of the
- display line after the END OF LINE code.

Video
Control

(omonrd

00 & 200 END OF TEXT : : ‘ Keyboard
E
:

‘ B When END OF TEXT code is detected, DMA from memory is stopped
f : : for the remainder of that display cycle and the screen is

| * blanked from the END OF TEXT code to the bottom of the screen.
f . Eight codes are provided so as to allow displayable and non

| displayable line terminators.

SP VT72-g-2

I szs lcoos NUMBER REV

DEC FORM . NO- £n-01022-16-N370-(382) 7., 177
URA 108 -

SIZE [CODE NUMBER REV
- .| A }{sp. | vr72-g-2

SHEET _2__ OF _21

DEC FORM NO EN-01022-16-N370-(381)
DRA 108

sHEeT 10 oF 21

T RTINS

i TR TR LA R R T i = T FETRT T TR TA TSR e el
| e
ENGINEERING SPECIFICATION CONTINUATION SHEET ENGINEERING SPECIFICATION CONTINUATION SHEET
TITLE VT72 HARDWARE SPECIFICATION - TITLE  yT72 SPECIFICATIONS
| APPENDIX
| o VT72 Module Utilization * Optional 2.0 Display Processor
: ot < The VT72 Display Processor consists of a M8657-YA and M8658-YA
16K ' N?t Ufed Not Used 2 4 module. It is a microcontrolled device with DMA control over
using 4 . . = - 3 i the LSI-11 bus. As such its operation is separate from the
MSV1l-DC 2 m m : : £ LSI-11 once its parameters have been set-up. The display will
MOS Mem 8 . continue even if the LSI-11 has halted program execution. The
9 ISI-1l *MRVL1-VC 10 VT72 has a writable character store which also operates as a
L2 MSV1l-Dc (16K Grant Board 1l DMa function. The character set is totally in volatile memory
13 DLVL1-F (Ser) Keybd C]c.’"t"'oj‘ 14 and must be rewritten at every power-up time. In addition,
L 5 D%Splay Contro the display has the ability to smooth scroll (pan) and detect
Vvideo control end of line (EOL) and end of screen (EOS).
1 Grant Board Not Used 2 The display processor generates a raster scanned video present-
28K 4 Not Used " " 3 ation composed of 240 scan lines made up of 800 dot positions.
usin ’ 5 " W 0 W 6 A character is made up of a 10 X 10 dot matrix. The raster is
szlg-bc 8 " " " W 7 therefore made up of 24 character rows each containing 80
MOS Mem 9 LSI-11 *MRV11-VC 10 characters. See Purchase Spec. 30-12537 for a timing diagram
2 MSVIl-DC_(16K) | MSVI1-DC (16K) 11 of the video information.
13 DLV11-F (Ser) Kevbd cControl 14 ] 3.0 b 5
: LS Display Control 2.0 Programming »
i trol
3 Video con 3.1 VT72 Command And Status Register 177670 (Standard)
PP — pen—" |115h4_ﬁ3112]11|10lalal7| slala 2 1lo |
] — Y W
. ui?.lrfg i m:t Ufed .' “ 6 Pan Offset
vil-cp [8__ " - 7 .
::gs Mem 9 LSI-11 (*MRV11-VC 10 Enable Character Detection
12 MSV11-CD 11 _ . »
13 DLV11-F (Ser) Keybd Control 14 \——Enable Display
P—— i trol :
L2 3;;::;33{ g‘;ﬁtrol ] Enable Character Modification
! It is very important to remember that register is not a hardware
: 28K 1 Grant Board Not Used 2 | Note: If no register. It is a window into the microcontroller. The controller
L R 14 Mot Used [ B 3] MRV11-VC in Conf. will only look at these bits at the correct time in relationship
i . g;;lll‘];_ . S = = o " 6 | substitute grant to raster on the screen. However, this does allow the unique
S : P M- 8 1.8I-11 #MRV11-VC _ ~ 7 ] board in slot. ability of being able to redefine any single character while
L MOS Mem 9 MSV1l-eh (16K) 10 displaying. The microcontroller will use the vertical fly-back
2 MSV11l4cD (16K) 11 time to do this, and the screen will never flicker. The
3 13 DLVIL-F (Ser) Keybd Control 14.1 programming concepts will be discussed later. However, the
15 Display control .
video control
¢
W SIZE |CODE NUMBER REV |SIZE lCODE| NUMBER l REV
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individual bits will be identified now.

3.1.1 Ppan Offset: (&gs-o?

This is a write only register which gives the display the
capability of smooth scrolling. The register has a legal
value range from 6 to 17. The value of 6 is the normal
pan offset. The pan bits must always have some value
whenever the register is loaded. Each increment of the
pan register offsets the screen by one scan:

Scan Line -Pan Offset
6
7

10

11

12

13

14

15

16

17

VOO PdWNMFO
[N VO S ——

Ex: When the pan register equals 10, 8 scans of Row @ are
displayed, 10 scans of Rows 1-23 and 2 scans of Row 24.

It is important to note that although only 24 rows of

text are displayed on the screen 25 rows are always loaded
by the micro controller. To scroll up start the pan
register at 6 and increment to 17 - to scroll down start
at 17 and decrement to 6.

When scrolling the pan register may only be changed once
per vsync (discussed later) and must be changed not less
than once every other vsync or the screen will flicker.
However, it may be incremented in an accelerating manner
to as much as a whole row per vsync and still look smooth.

3.1.2 Enable Character Detection: < Bit 5>

This bit enables the action of the special characters
for END OF LINE and END OF SCREEN. When bit 5 is a zero,
these characters are treated as any other characters.
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C. Both the Enable Display and the Enable Character
Modification bits may not be set if the micro is
not already displaying. This is due to the fact
that the micro-controller may see the Enable
Display bit before the Enable Character Modification
bit and destroy the contents of the CLP. (See
preceding Section B). Correct sequence of operation
would be as follows:

I. Set up IDTP (Section 3.2.4) to point
to EOS (Section 3.1.2) character.

II. Turn on display (screen should be
blank because EOS has not been defined).

III. Wait 1/60 of a second. (Be sure bit has
been seen).

IV. Write the character set and read display
’ on (MOV #100146, @ #177670).

V. The micro-controller is ready to display.
2. If the micro controller is displaying:

A. The last loaded address will be returned to the CLP
and won't change because the display is already on.

B. Only one character may be written at a time or the
display may flicker.

C. If, however, it is desirable to write the entire
character set as long as the last 2 lines of text
are blank the display will go blank for the write

time.
Isnze coog[ NUMBER REV
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ASCII Character 0 & 200 END OF TEXT
: 1 & 201 * END OF LINE
2 & 202 END OF LIRE
3 & 203 END OF LINE

These codes are detected by hardware but since the character
generator is programmable, the ccdes will be displayed.

3.1.3 Enable Display Bit 6

This is a write only bit that when set enables the terminal
to display. While displaying the microcontroller will

give an interrupt every vsync time. Vsync is defined

to be the time just after the microcontroller has loaded
from the pan register and after it has picked up the
initial address of the display list from the IDTP (Initial
Display Table Pointer). At this point either of these
values may be changed.

3.1.4 Enable Character Modification: Bit 15

This bit when set will initiate the writing of characters
at an address pointed to by CLP (Character List Pointer).
Whenever this bit is set the pan value must be set to 6
or the characters will be offset. The enable display and
enable character detection bits may be on at this time.

However, only one character may be written without screen
flicker.

The list is terminated by a zero in the low order byte.
When the micro controller is done loading, the terminating
address will be deposited in the CLP. It is important

to note that several precautions are necessary here.

1. If the micro controller is not displaying:

A. A random pattern of lines and characters
will be displayed while writing. Finally
before the display is enabled a strange
pattern may be left on the screen.

B. While the CLP will contain the last loaded
address after writing the CLP will contain
a random address once the enable bit is
turned on.
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3.2 Hardware Vectors (Pointers)

VT71
XX0 360 pcw} Vector Pair
XX2 362 PS .
XX4 364 CLP - Character List Pointer
XXo 366 : DTP - Display Table Pointer
XX10 370 . IDTF - Initial Display Table Pointer

3.2.1 Vector Pair:

Standard PDPll interrupt v -~tor pair micro controller
interrupts here every vsync time.

3.2.2 Character List Pointer:

Should contain the first address of the character list
before the enable character modification bit is set. The
location may be used to determine when the micro controller
is done since it returns the last loaded address to the
CLP when done.

3.2.3 Display Table Pointer:

This is the micro controller's correct Display Table
Address. Whenever the current display table's byte count
overflows the micro controller goes to the next display
adder by incrementing the address in this position by 4.

3.2.4 1Initial Display Table Pointer:

The micro controller lcads the DTP from this address just
prior to vsync time.

3.3 Text Format.15 87 0

HIGH BYTE LOW BYTE

Text can start or stop on a high byte or low byte. The full
8 bits are decoded to form a character. The appendix lists
the standard 256 characters. :

DRA 108
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3.4 Character Data Format

The VT72 uses a 10 by 10 dot character matrix. To completely
describe all the dots in the matrix requires 20 sequential
memory locations. Each location contributes its low order 5
bits to the 10 X 10 matrix. The first word describes the first
5 bits-of Line @, the second word the last 5 bits of Line f.
However, the 5 bits in each word of the description appear in
reverse (mirror image) order. The hibyte of each word is the
ASCII Address (0-377) of the character being defined. Bits

6 and 7 of the lobyte must always be a one (as ze.os they
terminate the definition). Bit 5 is set to a one in the first
half of a scan line, zero in the second half.

3.4.1 cCharacter Definition Word

15 14 13 12 11 10 9 8|7 6|5 3210

ASCII ADDRESS ITS FOR 1 SCAN LINE
FIRST OR SECOND HALF OF THE SCAN

7 - 6 =1 TO CONTINUE DEFINITION
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SIZE {CODE NUMBER REV
A |sp VT72-g-2

DEC FORM NO EN-01022-16-N370-(381)

DRA 108 SHEET _i% _ of 2% _
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CONTINUATION SHEET

ENGINEERING SPECIFICATION o

ITL
TITLE VT72 SPECIFICATIONS

THE CHARACTER DEFINITION WORD FORMAT

Tl e VRIS e R

Bit 5 =1 Bit 5 = ¢
Word Raster Scan First Half Second Half
1 Scan @ X
2 Scan ¢ X
3 Scan 1 i X
4 Scan 1 ) X
5 Scan 2 X
6 Scan 2 X
7 Scan 3 X
8 Scan 3 X
9 Scan 4 X
10 Scan 4 X
11 Scan 5 X
12 Scan 5 X
13 Scan 6 X
14 Scarn © X
15 Scan 7 X
16 Scan 7 X
17 Scan 8 X
18 Scan’ 8 X
19 Scan 9 X
20 Scan 9 X
SIZE cooil NUMBER IREV
A |sp VT72-§-2
ggﬁ 1F§3NM NO EN-01022-16-N370-(381) SHEET 18 OF i_

s e s

CONTINUATION SHEET

ENGINEERING SPECIFICATION o

TITLE VT72 SPECIFICATIONS

3.5 Display Table

The display table consists of one or more entries (Display
Blocks) each containing two elements. The parameter word
which contains the display information and the byte count.
Secondly the byte address where the display list begins.
The maximum total display blocks per line is 20.

3.5.1 Parameter Word

1; A &) T \.==_—~;§Igﬁégﬁﬁ€===—"
Reverse Video

Underline

Bold

Blank

Jump

Display Modes

3.5.2 Byte Count:

Two's complement of the desired number of bytes to be
displayed using this parameter word. Once the byte value
has overflowed the microcontroller will continue on to

the next sequential parameter word and address pair. Th2
byte counts overflows at 3777 rather than @ due to certain
hardware constraints. If BC = 3777 is loaded the micro
processor will go immediately to the next display block.

The JUMP is a command to the microcortroller when bit 15
is set the rest of the parameters word is ignored and the
2 idress that follows is jam loaded into the DTP. This
address is the start of the new display iist. Cars must
be taken in using JUMPS. As a general rule of thumbd cne
JUMP has the same overhead as one display block. (i=.,

1 JUMP + 19 BLOCKS = 20 Display Urits).

snzq CODE NUMBER REV
A | sp VT72-§-2

SHEET _29 of _21_

DEC FORM NO EN-01022-16-N370-(381)
DRA 108




ENGINEERING SPECIFICATION BOBOOB0  CONTINUATION SHEET

TITLE

VT72 SPECIFICATIONS

NOTE: When the display processor is heavily used 14-20
display units per line 30-45% of all processor

3 3 e s . 2 -
time will be devoted to DMA accessory for display.

3.5.4 Display Modes

These modes are tied to the particular block. The mode
will continue through the block until the byte count
overflows. Then the next modes are loaded with the new
byte count. The microcontroller treats the blank bit

the same as the others so the display list for that block
must be valid (not EOL or EOS characters unless desired).

3.5.5 Reverse Video:

Reverses the intensification of the character matrix.

3.5.6 Underline:
Turns on the 9th scan line.

3.5.7 Bold:

Intensified by two the character matrix.

3.5.8 Blank:

Turns off the display during that display block. This
would generally ke used to make the display blink.
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[ DIGITAL CQUIPMENT CORPORATION _ _ * QUANTITY/ VARIATION NOTES:
I PAF IS
MADE BY J. WILLIAMS' CHECK_'h_'D T. SHETRAWSKI /
DATE__ 2-23-76
PROD (ro 7 g o ISSUED SECTION | .
DAT e T / . :
o DRAWING NO. PART NO. DESCRIPTION REF DESIGNATION '
1 | p-cs-m8656-0-1 CIRCUIT SCHEMATIC
2 | k-co-m8656-0-4 : X-Y COORDINATE LOCATIONS -
3 D-AH-M8656-0-5 ) ASSY/DRILL HOLE LAYOUT R
4 | B-MI-MB656-0-6 MODULE ECO HISTORY R T
5 5011894 ETCHED CIRCUIT BOARD
6 e 1000027 ‘CAP 820 Pf I cs1
7 1009678 CAP .047 UE 1 ‘ ' 50 N
8 1001476 CAP 10 UE o 2 ‘ cs4, ca4
9 1001610-01 CAP .0l U ) 40 C55, c45, C1-C15, C17-C39
10 | 1001765 CAP .005 UE B B c52
11 1005306 CAP 6.8 Uf 3 C43, c4z2, C53
12 1010279 CAP .47 Uf R c46, C47, ca8, C49
13 1100114 DIODE D664 4 pl, D2, D3, D5
14 1109502 DIODE IN4742 1 i D4
15 129941-02 CONNECTOR 1 J1 o
16 1211164-04 SWITCH 3 El6, E36, E#5 -
17 1300195 RESISTOR 33 OHMS 1/2W + 5% 1 R28 -
18 1300229 RESISTOR 100 OHMS 1/4W # 5% 10 : R1I-R9, R24"™" T
19 1300271 RESISTOR 220 OHMS 1/4W +5% 4 R25, R26, R27, R31 B
20 1300309 RESISTOR 390 OHMS 1/4W is%' 1 R32 o
21 1301317 RESISTOR 10 OHMS 1/4W + 5% 1 ) R33 ~‘
g‘ . s~
S
L .
“THIS DRAWING AND SPECIFICATIONS. HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMENT [TITLE : ASSY NO. N SIZE| CODL . NUMBER REV.
TN-O114CA.16.R276(325] DRE 125 -
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DIGITAL CQUIPMENT CORFPORATION QUANTITY/ VARIATION NOTES:
PARTS LIS
MADE BY 7, WILLIAMS CHECKED T. SHETRAWSKI SECTION |
DATE 9-15-75 DATE \ 2-23-76
ENG A o cilZiars PROD 7 ,
S DAT P

o DRAWING NO. PART NO. DESCRIPTION ' REF DESIGNATICN
22 1301972 RESISTOR 270 OHMS 1/4W + 5% 12 R10-R21
23 1301423 RESISTOR 6.8K 1/4W + 5% 1 R23
24 1309143-12 RESISTOR 25K POT 1 R22 7
25 1300365 RESISTOR 1K 1/4W + 5% 2 R34, R35
26 1305346.. RESISTOR 27K 1/4W + 5% 1 R30
27 1905547 IC 7474 4 Ell, E33, E24, E32
28 1905575 IC 7400 1 E3
29 1905576 IC 7410 1 E13
30 1905578 IC 7430 1 E9
31 1909686 ~IC 7404 2 E34, Eg4
32 1909705 IC 8881 3 E21, E30, E31
33 1909929 IC 7417 2 E20, E29
34 1910155 IC 7408 3 El12, E22, E23
35 1910436 IC 74123 1 E39
36 1910655 IC 74157 2 E7, E8
37 1910656 IC 74155 1 El4
38 1911116 IC 8837 2 El, E27
309 1911579 IC 8641 4 El17, El18, E25, E26
40 1911911 IC 74S124 1 E2
41 1912395 IC 8136 2 E37, E38
42 1912098 IC MH0026C 2 \ E41, E40 ]
Q
2
o,
(%)
w
:g;‘spoog::g: :NNS :Pinc.nl.nrsg%“ss'n HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMENT [TITLE ASSY NO. siZE| CODE NUMBER REV.

H EPRODUCED OR COPIE i . 2z - -a- B
PART AS THE BASS FOR THE MANUFACTURE OR SALE OF oo WiHoUT Wanmer® ™ LKO5 INTERFACE Dup-MEe56-2 53| B | PL M8656-0-f —
PERMISSION COPYRIGHT (C) 1976 . DIGITAL EQUIPMENT CORPORATION" SHEET 2 OF 3 INSERTION PARTS LIST DATA BASE REV £

EN-01140A-16-R276{325)
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DIGITAL EQUIPMENT CORPORATION

NOTES:.

FALNTTIA A TR.2I TR

nen 17

QUANTITY/ VARIATION
MADE BYJ. WILLIAMS CHECKED T. SHETRAWSKI
9-15-75
NO. DRAWING NO. PART NO. DESCRIPTION REF DESIGNATION
43 ' 9008337-06 HANDLE FLIP CHIP, MAGENTA 1
44 1212204-00 "2 PIN CONN- (MALE) J2
45 1309143-05 RESTISTOR 200 POT 1 R29 .
46 1300005-01 RESISTOR PACK 1K OHM 2 ‘E06, E35
47 1300005-03 RESISTOR PACK 10K OHMS 1 Elg
48 1910651 IC 74175 1 E15
49 1910652 IC 74174 2 El9, E28
50 9006732 HANDLE EYELETS 2
51 120994103 LATCH LEFT 1
52 1209941-04 LATCH RIGHT 1
¥
o
2
O,
P
g:fmo:::vg: ::g ::iﬂnncg?sskuens&.c QRE THE PROPERTY OF DIGITAL EQUIPMENT JTITLE . ASSY NO. » SIZE| CODE | NUMBER REV.
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| PERMISSION COPYRIGHT (C) 1976 .. DIGITAL EQUIPMENT CORPORATION" SHEET 3 oF 3 INSERTION PARTS LIST DATA BASE REV B
NS RO AR D A .




! R T - . e
| € - . - A-QC g
8 i 7 L s | 5 v 4 | 3 || Z]'-0280enW gdl2] - 1
“THIS DRAWING AND SPECHICATIONS, HEREIN, AR THE g ] l g %
PROPEATY OF DIGITAL EQUISMINT CORPORATION ) ; EREN i
SMALL NOT 81 REPRODUCED tD OR USED IN . . . . . o L
%%75.mumwm%mrw ¥BDI MY T/0 L e KBD! DATA AVAL () H | 53\ 5 ; E R i
1408 5 ) . g
KBD! IN R . o
Tov v EIS KBDI IN INTENA O H ZB_ DIINFQ cLk KEDIVECL="OmgBN6  reoimotopaL ||
- gR3a 3 5 : KBDI 2 IN L E23 )
1K o P :Eg: ﬁg‘d;t KED! MEH —=D3 R () =-KEDI MY 1/0 K KEDI OUT INTENA O 21 | : = .
AM ! KEDI D OUT L —2q R3 @)— KBD! OUT RG O KBDI IAK IN —f74157\ 12 U |
sra v L 22 BBITN2 o KBDI 2 OUT L 2 " KBDI YMITOONE tyH 2 E23 ¥ (B0, A oy 41 xeornveer |B
—d El 19155 FB@D-—~—KBDI @ OUT L —{P2 R20 | '@ .
E14 R2@)}— G .
pmer L AP2 13— FA3D——KBDI & IN L : s @ . 2 S KED! AT DONE () 9??? 0B xeoivec L
@Lm' B KED! D IN —' lpa  FAZP-KBDI 4 IN L KED3 BI@2 —DI  RI() (——KBDI 10 2 T3V Pia PE On KBD1 OUT AcK 1 1 2
L - RI@2- K1 H — 6 h
mptn s ut e e YL oo
e M8 o e ; KED3 B1 1 D¢ RBO | xeD 101 KBDI STB L ——c @'C e
71 KBDI ©IN v - ROM— 12 | R35
) T KBDI 2 IN L —2GTs 1 K :
ATz |1l KEDI 1/0 2 — CR__CLK KBDI INIT L2 KED2 OuT 1A €K ——Hp B
BINIT L J8837\ 1 — : 2 BIAK G L
o KED! INIT H KBDI 1/0 | (D1 INIT L 7 KBD! INIT L KED | OUT ACK @M
q .
3 KBDI SYNC — ] 12 KBDI YMIT DONE () H 5
b DOUT L 8837 12 EYEA » Tav " BIRG L
JE KBOI D OUT ], B8 BNz | | KBD2 INTAK DATA
: B DAL @9 L 5 .
Bome L 222 B qeee e Y Ei D! ? BESTNS v e1po KBD3 CLK DONE L — s
2 |El KBOI SYNC KED! BS T — B2 —q KBDZ OUT TAK DAT
a= /T 4 KED! &OUT L ‘ :
] s T KED3 XI5 —— D2 R w2 | 3 .
= [ B DAL 1P L — ,
= | o W2 ol KBD! B1 12 —— B2 \ ® j%%—? 2 kD1 B1 1 KBD2 DELRPLY —18981 )\ AF2 goory ¢
| o E21
! I ouTt 5 KBD2 RPLY
oW el Lkeoi ke weoi 811l —F ao | KEDZ TN TAK DRIA 205 [F2— KBDI IN ACK (R :
3 4 l Lo xz xeoiBLip 2 2: B PALIEL 1 185?2377 £ xeoi 112 s KBD!ININTENA (°H A
Kot & out L —q PR KBD! 4 OUT H :' B SNE 9] - 2] oo KED1 DIN  —s £ vaon I8 ACKEY™ KBD2BDALC L
: I ! mEY | '
, P swT |, KEDI X2 KEDIBI@I-2BS KBD 2 KS | EETN 12 | KED! @ TN H
o De E2T XBDI STB L KBDI INIT L | KBD2 B DAL T L
| ) } ! L veor x1 sT8 —q +3\llb KBD DATA AVAIL (D H -
1424 : A ' :
KED) " g VBDI @ OUT H T : : 9
oo L —q 2 : ! & pAL 1 BB e VED2 OUT 1AK DATA 2[5 g KBD! OUT ACK KBDI OUT INTENA (DH —{—— | <«
| E36 | 9 BT KBDI B Nl TaTe 12 g2 KED2BDALGC L iL___
! | : ‘ v i J o
| - O gL
< c A a ! vane 81p5 g, A a2 s KROIDIN —C 2B yvrp) ouT ACK @M KBD I 4 IN H 88810\ |2 -
KBDI @ IN L 1404 KEDI BINK | | SWE )] - B DAL @8 L———d a7\ 14 3 ) 9 |3 KBD2 BOALT L | —
357 | oo =10 _ s KBD\ K1 B3 : KBD| INIT L KBDI XMIT DONE () 1 =3 i
Ul o sws 12: L eoixip  weoz B107 —{B2 ‘o1 T L e
5 | L
| —o—0 D2 k= 4
KBDI G OUT L KEDI COUTH | | 5 SWA ] Lveoixa  wapze1pe 21es : 3 a 2 > KBDI ININTRQ (0 H
4 } |4 ool L2 P P +V KBDI Punp | = T4 KBD! PUMP | L ¥V —p e
U .osws ot Dokeorxe  veve eigs Lilea  OUT KBDI ME W & » e s P
2 = [_ 2104 vED2 B 26 205 TH2—KBD! ININTENA N KBD; IN RQ CLK —j¢  ZPg—
: | 3] : a P . ——
KEDI 4 0UT L KBDI 4 QUTH | | p SW2 || ~—KBDIXT  KED2 B1@4 —7HBS Tl s : g c ! KBD1 IN VEC L
| po—o—=; [ 1102 KED! @ OUTH-31e o] KBD3 OsC H =THA4 KBDI PUMP |
: | SWI I TKEDIXE  KEDZ B1@3 -3BG '_ﬂ_ﬁ . KBDI INIT L
o061 1
. . i T ® e KBDI INIT L : 4oy 22 KBDI OUT INT RQ M H
KEDI 4 IN L A KDIAINK |= | RIS = +3V . s B.
) - e e -
KBD! SYNC _ 1T LR KBDI INIT H —(130% KBD1 INIT L n s
KBD2 B @6 2[5 KRDI OUT INT ENA (1) H KBD1 OUTRG CLK — I
| 1474 ! '
K0! D ouT — {19862 i o ouT L n|EL ‘ KEDI OUTVEC L - |
E4 KEDI 4 OUTH —{C  @PB 13 g~ 12 o
— KBDI MY /0 H —{ 149 KED\ MY 1/0 L : :
T|3 E4 . R V.
KBD! INIT L ’ -
B
é g
=
2 I
=3 R ] 7 - A T 3 \ 4 A 3 I}




S | s | ; i . 1 s |18l mEEENEge| T T

*THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE. THE | N - : J/ -1 %
Y ) %"’" -\ | S
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE . . 270 o . . . . . :
Sormion € ”}‘,"n"éz‘v'k"&ii‘m% CORPORATION" r J Z’; Z L cED s ' ’ f
&7 ' '
% 27 _ :
Fm—mmm—— - g 79,7 é 4 e o€ KBDI VEQ ¢ : r"‘mz R PLY B P
| 122 pome @7 ¢ ciad > KBDI s1y 20 4 2 po Ze BD2 DELRFPLY |
: 7 I - # 2 o | o8 KBDI O v 2|2 ==/ _l_ . ‘
KBDZ BO P 1 KED2 BL 97 7 5 ' 50 wea cs/
- I KBDI BL\| ——F 25 250 .2 2 3272 |w T 222 s
’ I 1642 some @a ¢ 797 . < 9 : 1
o ’ [ - I/ . | KD B 1p ——2L2 09 pe)|LE €z (42} = B
¥BDZ BO P ——————H{ o1& c{> KBD2 BI 6 2 : : :
| ' a2 k8D BI 69 —L2403 e300 o KED! 2 eovr —=
| 7 LoRe TS L P B s la~_ 2 28] |pp . ’ :
] /. &
| xeozeops 2|: l, E 7 KED2 BI g5 . KBDI BLPB oz £20) y .- < 8 v v
4 0 d = " asbad ) S
| Y2 some pe ¢ KBD2 BL @7 ———& &0 o P Bl ~.! Kz :
)y
4 e | o 6 | ; e 2 | - | 4]
KBD2 BO @4 : D_m KBD2 BI P4 KBD2 Bl@6——2d08 £o0) s Lo~z 32| |ss | g 8 o KBD2 £0 7 21227 ral2 xao2 8o B7
| 7 | . ) . . Ol Coew 29 - L 4 -¢&€0 7 | (5 | -
' g - 867/ 1. BB / ! YT e 206280z 9 '
[ ' &7 _} _ %-; I |7 SWT_ g 2lee  P2F——YBDZ BO 86
e o —_— \ ' |
_ 2 I L veoz ve
Y 175108 % &0 € ! ! €
7 e e > WG KBD2 £o 5 —=4/ #/Z—xBD2 BO @5
c r \ 52 pom @3¢ : e _ : ; & c”: = T c
' KBO2 BO 23 gy~ Irz e | 23 ] | KBDZ V5 eoa—2lse ¢ ’
, " p | KBDZ B1 @3 N o 15 W ol KBDZ €0 F—2 %8 M7 ka2 BO g4
/ PN w (oS
Il . 2. & ome w2 ¢ 2 % > «o 5 : ! L en2 va ' 78_s8
KBD2 BO P2 l =S l" A KBD2 BL §2 ! | osT
! KBDI) Vece
f L ove o | |
. | . & oae @/ £ 5 ¢ 37| len | I
KBD2 BO @1 | Vi 2 : KBD2 BI @l ;:;/’7. c o @ | ;
/79
| | #o2 . | |
s Bom @F ¢ : &5 “s
| - i » o U], swa o 802 o3 —Llas " |2 KED?2 BO @3 :
KBD2 BO @9 z 6 1 _ # 4 13 P> }—
7 KBD2Z BI @@ /2 /s z70 I j—o—0 #3 ;!
. Iy | KBD2 BLPS 25 ks5q) S |rar7 & MM o 2 I I Tz va P ‘ ool
‘ @ ) £2a, ~ L i _—] B
YEDI BD TO DAL g - & | KBDZ BI P4 Zlov rew|E / 1= | KBD2 £p2 —="Hl&  pg|® KBD2 BO B2
‘ - _____ e 1 | . B o L KBDI IV VEF ¢ z _
KBDZ B @3 03 ezt E an o 2 <
, z . B \ PR I W L W KBD2 BO @I S
KBD2 BL@2 02 eza ?& . «v e 1o
. _ Q
8 KBD2 BL P! 2 oo KBDZ £2 & i o gl KEDZ BO @O 8
. 2n Py )
: e ol2 . =
KBD2 BIP@ oz #al) , %2 2 77 o s 1 |s7e e
e Ok y 9" s |/ HaY
i T/ 9 3
:SDL lNl:' L I/;
. KBD) OUT H \ 27 ] - i
/" \2gs7 7/ ° o _ B i
= i KBD I sk an @-”—mma OUT TAK CLK
1
PV ly|  @-wen o5,  (BDIIN ACK @) —L2{ &2
T ’ - kB 2478 w7 - KBDZ RD7 & .
<D e WE > tye KBD2 RD& KBD! IN INTRAOH —Zf2maN o :
A £3-/002 #3v . P KBD2 IN IAK DATA |
#EO LTH BS - —AAA KBD2 RDS KBD| 2w B Cel o
K oL, ¥ 3 .
HED. DRTH BE . by 04 KBD2 RD4 ;;-;i v ) o
. # £5-/00 <& - KBDIOUT RG.CLK ——{7ga8\ &
B0 oWT® B2 4 bl KBD2 RD3 s KBD2 OUT IAK DATA .
o oe & Ledon YBD2 RD2 S KBDI OUT-INT R& (D H 2 .
o £7-189200 : ' :
: . 4D DRVE B! . ZW KBD2 RD!
A : ' . ko osré Be A e KBD2 RDP A
. lad £o~r9SN
: v LHBO S7EE - s KBDZ KS |
REVISIONS ’ ) : —_—N— .
cHk | CHANGE NO. REV. i : : : : e
I l . TITLE SIZE| NUMIER - ﬂg.
KBD INTERFACE  «sp2 |D|CS|MB656-@ —I
N SCALE  —— [sieer_ & or 3 Jost ] | ] 1 1 1 1 | »
 DEC FORM No. T T T A T - . . T . - o] . . 1. .

8 7 i & : i ‘ 5 ' 4 | ‘ B | s IR




N TR TR T 6 - 5 i 4 3 “ap-agcmm

S
"1 s orAwING AND TIONS, HEREIN, ARE THE +
OF DIGITAL EQUIPMENT . . - v — e e — ——— ——
Slimtemummonegmeat [ ——— = - rTTTEe T TR 18]
] SR 73 DamAl e comsomsrion : iK . - sl 'K ‘ KED2 RO & —-F-—Wvﬂz 13 9
) KBDI X1 Bl n— S KRDZ V3 ——AMW— I KBD2 L3 4| —MA—1—— KED2 RDT __., i
' : 5 T KBD! X8 s 3 T KBD2 RD | ——— A — 6
! o KBDI X2 AW\ \p KEDZ Vv ._MW——J.—--2 KBD2 L4 a —WA—7— —T®
! . ) 5 F—w»ﬁr—mm X3 CHEPWN | KBD2 RD 2 ———AW\— 8 \ d
i : : KBDI X3 —l—wv—— I KBD2 V5 - M—tB KBS LS (ona Ro 3 3 -w»—l-.'—xmz KS —e|
E\v ' ’ KBD! X4 —4—va—' 7 KRD2 V6 ——t—AA— e 12 KBD? L6 : v : I 1o
iz . o ) —Mh—nf—--KBDl ME H KBD2 V7 4 An N . KBD2 RD 4 AM e ' A
‘ e —HM’_ Wt KED2 L1 2l ] —Wv—-:n—ajmﬁ g KeD2 RD & —-L ] 1S R
KBDI X6 21w — 12 vena xi3 g —VM—T—KBD? L8 g ! W LT*
2] ' : KED2 L2 —4—am—] KED2 RD & —~Z—AA— | o
KBRD! X7 —r—’VW— | | ‘ L | 1ol
| D NI X
' ‘ L"‘"‘“'J L'—”_ﬁ“_-l ' 14 —o
H I _ 1% v
b : o SV R —-12v _g
—d4 °  AA2BAZ } +5V—_r—-———l_ . ___.PB.B i
: caz cs3 ‘ " ep2 ROp —2 v T8,
, C.BUF T C.BUF » KBD2 RD 1 — U] “Es 15V e
: ' K&Ds D3 AN 2 Swone s | oews i :
, ' — &3 14 AP : ‘ :
= ‘ . KED2 RD4 5 2831 \.4 3 14 L - cs5
' | = B o s T
R . . K I : | I | .
e, : KBD2 RDT —= AS2 ¢ ome g L [ — L , S
I AT — e B abmmistL KBD2Z KS pony = Ls T Lcas |m S P
_ g i _ ; BDMG | L Tigus Bdf —@ y -
| W8 o | r——""% e " jal ; , f_cc BN . :
8 9| 14 5 i3 - A
| ot |_ r . i2v LE._
| [ ! F“Do— ! R3 : . Lol tepenn
| } KERSH | ——1——| BU2 & pAL 14 L 2-,‘,’2 ) FF .
AN\ . .
bl SN g | ] 12 12 v C
I T 1 | Csw . N -
N Loy 2| B2 goaL 13 L ' paTLE T _ v
: ¢ N6 Ll ! 5 . ¢l | ' ) e - 1elTs 2
j KBDI 6 OUT H — 740\ 3 ! _|7ap4 ¢ . . Jd
l g N .
: e | was B 1 25 on 12 L (BD1 B1 12 _2|E3 P E4 T s res ms M - o :'
: 2 ? = .
1 s 'Z'r ' ! B—t— > 229 2 lopoa T 208 2 ; SPEAKER o kg
| ! I.— L4 ' | y ) we V T . )
| l7 8641 | " . : s
I ! = E25 | o 3 : : L T
! | b - IV _ . o SPERKER GND S
l ' ’ BR2 : = v ‘ < N o - ko
| ! B DAL Il L = \! 8
N N AR S : v ‘ _ o
i e . :
| 4 Swa 13 Ir— ) !_D)_\Z |ﬂ71 cewW . ) : ' S g
i T ' : )
| P Loveos 15 ! !ap2 , v R23 : v , , e :
B | | ! B DAL 1B L . cBK sey o1 02 : :
E SW3 14 : ' : l—— SSZE 2 ) D66d Dﬁflq o ‘ - ko
! | L veos 6 | | | BN2 ' KBDI PUMP 1 L <t ~ . ;
| : | —B DAL 9 L ca9 | : !
L2 swa_c,s‘ ‘ 2 ] 3] ATUE T ( o ‘ .
I | Loveos 7 | | | BM2 : D3 Lcas Leae ¢ e j
| T | BDAL 8 L 2 1154 DLeS - TATUF I.qwf 2 Sl
i | @ TH — I ' :
L I Lxeo3 tg | | I L £29 = = . N B
R | = 7 8641 = 13 D4 y oL L
LI mna-n: ED SR, £ | | s RlAt R H
. L 3
KBDI 2N L — T KED! PUMP |
: 43V
<
Al
REVISIONS . - : vjk:k' e - I
S B v ——r—— — : ' KBD |NTE RFACE (eo3
1 ' R s N : _ T © . [soaE -+-+ o S o 2
& :',:" 8 i 7 . R ! é6 i . ! 5 H




1S

.§,< DIGITAL EQUIPMENT CORPORATION
558 MAYNARD, MASSACHUSETTS

Sf: ENGINEERING SPECIFICATION DATE 2/27/76
&

§§: TITLE  yge56 LKOS TO LSI-1l BUS INTERFACE

a3 REVISIONS

"8:  Irev DESCRIPTION CHG NO| ORIG | DATE | APPD BY | DATE
Eh

382

]

!5eE

i

8zl

282

g0

55

;‘Q

£2%

250

3k

&l

k&y’{/ % A Di? 4/2: - lsque lggoel Mseus%'fgfg REV

4 %115(392) 1079A-R873 . SHEET _1__ OF _3

ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE Mgese 1KOS to LSI-11 Bus Interface

3.2 Keyboard Status Register  KBSR

Bit 15-8 Not Used

Bit 7 Character Available - Read Only - set to 1L

) by keyboard strobe indicating a character has
- B . been transmitted from the keyboard. Cleared by
addressing KBUF or INIT.

Bit 6 ) Keyboard Interrupt ENA - Read/Write - cleared
by INIT. If bit 6 is set and bit 7 is set, an
interrup’. occurs.

Bit 5-0 Not Used

3.3 _Keyboard Data Buffer XBUF

Bit 15-8 Switch Setable ID number
Bit 7-0 - Keyboard Data bits.

3.4 Led Status Register LCSR

Bit 15-8 Not Used

Bit 7 Led Ready - Read Only - Set by INIT. Cleared when
LBUF is loaded, set after adjustable time delay.

Bit 6 Interru, - Enable. If bit 6 is set and bit 7 gets
set an interrupt occurs.

Bit 5-0 ' Not Used

3.5 Led Data Buffer LBUF

Bit 15-13 Not Used
Bit 12 o Causes an audible click when set to a 1.
- Bit 11-0 Causes individual leds to light.

3.6 Interrupts - Two interrupts, one for keyboard and one for Leds.
They operate independently except the keyboard has priority.

- i SIZE |CODE NUMBER REV
A SP M8656-8-8
ggi FDO.RH NO DEC 16-381)—1022—-N370 SHEET _3 OF _f_}_

P ———mn

)
L]

ENGINEERING SPECIFICATION [N  conmwuation sweer

TITLE  M8656 LKOS5 to LSI-11 Bus Interface

3.0

The M8656 is an interface between the LKO5 keyboard and
the LSI-11 Bus.

The M8656 receives, from the LKO5, 8 bit parallel data
indicating which key has been struck,. 8 additional bits are
jumper selectable and serve as a hardware 1D code. It
transmits to the LKOS5, 12 bits of parallel data, lighting
associated Led indicators. A 13th bit is used to cause

an audible click.

Power Requirements

+5V at 1.6 A Max./1.1A Typ.
+12V at 0.3 A Max./0.2A Typ.

The module has switch selectable vector and address.

The volume of the click pulse, fed to an external speaker,
is adjusted via a variable resistor.

The time between clicks is also adjustable via a varlable
resistor.

A jumper'enables the insertion of Halt on the LSI-11 bus.
This level is asserted when an 8 bit delete 377/8 is transmitted
by the keyboard.

An 8 bit switch selectable ID code is available as the
high byte of the Keyboard Data Buffer, the low byte being
the keyboard data.

PROGRAMMING
All software control of the M8656 is via 4 device addresses.

The addresses are consecutive and start at 0. Bits 3-12 are
switch selectable. '

SIZE |CODE NUMBER REV
A |sP M8656-7-8

DRA 108

DEC FORM NO DEC 16—(381)—1022-N370

SHEET _2__ OF _5

ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE  M8656 LKOS to LSI-11 Bus Interface
3.7 Address and Vector Assignments
The address and vector assignments may be set to the standard
console, ie:
Address Vectecr
177560
62 60/64
64
66
in which case it will interface with the ODT in the LSI-11.
However, addresses starting at 76XXX@ and all vectors up to
374 are possible.
3.8 Halt Character
when enabled by a jumper, if 377/8 is transmitted from the
keyboard the Halt line on the LSI-11 bus is asserted for 1 MS.
This forces the processor into ODT.
4.0 40 Pin Pinning
A - Keyboard Data 0
(o] 1
E 2
H 3
K 4
M Strobe
P 5
S 6
U - Keyboard Data 7
X,W,Y +5 Ss Led 7
2,BB,DD +5 TT Led 1
AA -12 uu Led 6
cc -12 v Led 2
HH Led 5
JJ Led 9 ,
KK Led 4 All other pins are ground.
JJ Led 9 '
KK Led 4
LL Led 10
MM Led 3
NN Led 11
PP Led 8
RR Led &
SIZE |CODE NUMBER REV
. l AI sp-l M8656-0-8
—381)— 5
g:(A: 'F:’RM NO DEC 16—(381)—1022—N370 } SHEET 4 OF .




ENGINEERING SPECIFICATION fa%00s0 CONTINUATION SHEET

TITLE M82656 LKO5 to I.SI-11 Bus Interface

5.0 Finger Pinning

+5 AA2 BIRQ L © AL2
BA2 . T

+12 AD2 ‘ .

: BD2 BRPLY L ' ~ AF2
BBS7 AP2 o :
BDAL 2 L AU2 . . . B
BDAL 1 L AV2 BSYNC L - AJ2
BDAL 2 L BE2 : ' ,
BDAL 3 L BF2 GND . AC2
BDAL 4 L BH2 GND ' v ATL
BDAL 5 L BJ2 - ‘
BDAL 6 L BK2 ‘
BDAL 7 L BL2 GND o ' BC2
BDAL 8 L BM2 BDC OK H BAl
BDAL 9 L. BN2 : '
BDAL 1¢ L BP2 o - : BT1
BDAL 11 L BR2 UNUSED : AK1
BDAL 12 L BS2 ’ ALl
BDAL 13 L - BT2 UNUSED . BK1
BDAL 14 L BRU2 - ’ BL1
BDAL 15 L BV2 UNUSED BCl
“BDIN L AH2 UNUSED .. BD1
BDOUT L AE2 . UNUSED . BEl
BHALT L APl UNUSED _ BF1l
BIAK I L* AM2 . UNUSED BH1
BIAK O L* AN2 ’
BINIT L AT2
BDMGIL AR2

BDMGOL AS2
*These signals are not busséd - they are daisy chained.

[: These signals are connected together on the M8656.

SIZE |CODE NUMBER REV
sSP M8656-0-8 - : -
DEC FORM NP DEC 16—(381)—1022—N370 ) - ) "SHEET 5 OF _ 5 f}

 DRA 108

. . " ———
e e




[[ 5[ czeeerg] 2]

REWORK TINSTRUCTIONS:

ECO ¥1

WIRE ADDS SIDE 1:

1-1. AT FEED-THRU ABOVE E24-13 TO PIN E23-8

1-2. E23-8 TO E23-5

1-3 AT FEED-THRU ABOVE AND CONNECTED
TO E48-12 TO E23-6

1-4E495-11 TO E23-9

1-5.E23-10 TO E23-4

1-6E23-4 TO FINGER AK2 ON SIDE 2 (SEE 3-7).

1-7. TO ACCOMPLISH NOTE 3-6- A HOLE IS
NEEDED TO PASS THE WIRE FROM E23-4
ONTO SIDE 2. THIS IS TOEE DONE BY
REMOVING THE SOLDER AT THE FEEDHOLE

ABOVE FINGER AL1 (MAKING SURE THE HOLE

IS STILL PLATED). PASS THE INSULATED
WIRE THROUGH THE CREATED HOLE AND

SOLDER TO PIN AK2 (SEE SHEET 3). THE LENGTH

OF WIRE ON SIDE 2 IS NOT TO EXCEED 1/2"
MAKE CERTAIN THE SIGNAL CARRIED BY THE
WIRE 1S NOT SHORTED TO THE SIGNAL
CARRIED BY THE FEED THRU.
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COMPONENT SIDE VIEW

*y ++ £+
'
— TrrrroroTw
+ ty +
+
2 Es4 |+
-’.
M
+
+

+
+
+

+

D
E.
ot 77

. WILLIAMS

{ REDRAWN

REVISED
A IMEGS7-YA-L,

ICHKICHANGE NO| REV]

Y

+ o+

+ +
A

+++

R TR Ay
E2S;

+
+ ++
m*l
+

+1t 4

. I
[casd
+
, m
+=
Q
+
+ [+c41H +

+
+

+4

R [ened

VUTSRPNNMLKJHFEDCBA

m
[
w
*’l"’Clﬂ
m
[
(]
+C8

4 4 4+ 4 4 4 4
oo
L]
FFF
4+t 4 4

M

SHT. | QF 3

SIGNATURES DATE . .

ORN. J.RICHARD 7JANT7! | g I t a
CHK D, A raer, - 12-77)

ENG. /. 1-12:727

PROJS.ENC. A A Yo |1-12270 v T 71 CONTROL
PROD. M

SCALE 2/! ﬂ TUMBER

M8657-YA-O

PeCs DESIGN CATA BASE REVe D

NEXT HIGHER SSY»D-DD-™M8857 -YA-©

4@% b bl

l 2 1

1 MS¥

[t ]%

£7~vA- O

WowsdR
A!Me@

U

i

=

|







|[F[owf 2|

. 7 H 6 |
“THIS DRAWING AND SPECIFICATIONS, HER -
e
’ M!?ﬁ“ﬁwi”éﬁﬁtsﬁxlﬁ.‘?:rmmw
D-.
f—”‘\o—o..__— ————o
[ e e ioei ibevesssss v ees
‘nilg " N __ S -
| —
Lu8
(=
(74
‘ 'qooooq u_o:oqootl,o'oooo-oo N,
o — » .r* ."_____.__m___/—o
e T ———s ~e * ,_______/‘;_/‘_
M ; = .
T
G C
[Ta]
m
oo = -—\‘—1'7\'_—'“_—4 —r— >
‘.D.‘ ”' LEXK XK = 3 \__P..._:—“"“H ee f'
2 e —m—mooorea o e = o o
LS ssees
% — N e
g I
J ]
(m] -
& .o
-
B N 9
S >
<
. s O \.
; . .
- .
i °
. « O'—T—ﬂfm—:’—_'___—\_,:h—'—? e e —————————— e e\
:-0 e o ol A Qe ./——’—/_—ﬂ%;—\_ — 2 \\==m 000000 —
e P N N
. = e ._____f(—::?——f/::—o’_\‘_/_\——/__ ,.__.,*——/—’—\ﬁ\——/ A
r el ——— » Loy ) )] _emmme—
f‘ » [ - (-—_\
| \ )
L M ﬁﬁﬂ M 5} i M “
3 \ 2
Al \ A
RE 1-7 i )
ox | tnz na e '
| I N ELIT [SIZE|CODE NUMBER REV.
VT 21 CONTROL D |UA[M&6B57 ~-YA-O E
§.x . ’ ScALE 2/1 [sneer 3 oF ost | | 1 [ 1L 1 [ 1 1
5 8 7 ; 6 s 1 4 3 2 » - !

P

N



DIGITAL EQUIPILELR fCORPORATION_ QUANTITY/ VARIATION NOTES:
\ADE BY K. GLEEZEN CRECKED K. GLEEZEN SECTION Y
IDATE ___2/19/76 DATE ~ 1 <
;—:‘?—E/?’.}?ﬁ«*\ ;222 A *;{— \...:._"a ‘L ISSUED S z ION 2‘
iy DRAWING NO. PART NO. "~ DESCRIPTION ] 8
1 o 5011895 ETCHED CIRCUIT BD. 1
2 1000042 CAP1@P@PF | 3 '¢77, 18, C79.
3 1001610-00 | CAP .@1UF 50V . 68 C1-c33, €35-C49, C51, C54-C72
4 1005306 CAP 6.8 UF 35V 4 IR | | c73-C76
5 1300229 RES. 100 1/4W 5% - 2 R35, R37
6 1300271 RES. 220 1/4W 5% 2 : R16, RIS
7 1300309 RES. 390 1/4W 5% | 2 R R15, R17
8 1300365 RES. 1K 1/4W 5% 35| , R1-R14, R38, R19-R34,R39_-R42
9 1302394 RES . 3¢'K 1/4W 5% 1 | R36
11 1905547 IC DEC 7474 - 5 . E4, ES5, E13, E14, E58
12| 1905587 IC DEC 7473 2 | o E8, E47
13 | 1909004 IC DEC 7492 2 | E15, E31
14 1909056 IC DEC 74H0S 1 | E78
15 , ‘ 1999057 IC DEC 74H1¥ 1 v .E33
16 1909267 IC DEC 74H11 ' 4 - E6, E12, E4p, E71
17 1909667 IC DEC 74H74 1 : _ E38
18' 1909686 IC DEC 74p4 3 E32, E54, E69
19| 1909705 IC DEC 8881 : 5 |- E3, Ell, E17, E21, E23
20] 1909713 IC DEC 8815 1 E68
21] 1909931 IC DEC 74H@4 | 1 | me7
RN
w3 SIS |
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DlGlTAL EQUIPE-"’LENT CORPOR/&T!ON QUANTITY / VARIATION NOTES:
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MADE BY K. GLEEZEN CHECKED k. GLEEZEN SECTION 1
DATE , 2/19/76 DATE o - 'j
[ENG A F, @fuklorinn  |PROD (U riiq s, |ISSUED SECTION 1 s |
DA T /7 ¢ DATE -2 8- 1 J =
TEM DRAWING N PART NO. DESCRIPTION o REF, DESIGNATION
22 1909936 IC DEC 74151 4 ; E25, E72, E73, E74
23 1910155 IC DEC 7408 - h E51
24 1910436 IC DEC 74123 1 E16 ,
25 1910650 IC DEC 74161 11 E22, E28-E3@, E36, E37, E44, E45, E48,
. S E49, ES53 o »
26 : 1910651 IC DEC 74175 4 | E24, E39, ES9, E61
27 , 1910652 IC DEC 74174 . _ 1 - E69 -
28 1910655 IC DEC 74157 | 1 E41
29 | : 1910656 IC DEC 74155 4 E62-E65
30 - 1910878 IC DEC 7427 1 E7
31 1911116 IC DEC 8837 2 | E19, E20
32 1911579 IC DEC 8641 4 E18, F26, E27, E35
33 1911330 IC DEC 74173 5 E34, E42, E43, ES5@, E52
34 1905635 IC DEC 74H28 1 E46 ‘
t |3s 1912395 IC DEC 8136 2 E2, C1p
36 23407A¢ . | 1ic DEC 63@6 1 ‘ ES57 )
. E56 ' ’ 1
37 23400A9 IC DEC 6306 _ 1 }
38 23405A9 IC DEC 6396 1 E55
:P
39 1811660-03 CRYSTAL OSC K11@gA 1 ' E66
40 9009185 JUMPER INSULATED - ) Wl, W2
41 . 9008337-06 | HANDLE FLIP CHIP 4
(o]
Z
lo.
Q g
(1] ) )
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DIGITAL EQUIPMENT CORPORATION i ENGINEERING SPECIFICATION e CONTINUATION SHEET
MAYNARD, MASSACHUSETTS 'T‘
it TITLE M8657 CONTROL MODULE
INEERING SPECIFICATION DATE 1/12/76 i
ENG b 1.1 The M8657 is a control processor interface between the VT21
TITLE  M8657 CONTROL MODULE } Video Module(M8658) and the L3I-11 Bus. It is both a DMA
: and INT. device.
REVISIONS l
REV DESCRIPTION ICHG NO| ORIG DATE APPD BY DATE : 1.2 The M8657 receives, from the M8658, all status information
i required to control the raster scar display. It transmits
i to the M8658, 16 bits of address ard data, control and
i‘ timing.
; 1.3 POWER REQUIREMENTS:
; +5VDC AT 4.1 A MAX./3.0 A TYP.
2.1 The module has switch selectable vector and device address.
There are three other addresses which will be called pointer
addresses. They are consecutive and will follow the selected
vector address.
3.0 DEVICE, VECTOR AND POINTER ADDRESS
Switch Off =1/0n = g
Device Vector Pointer 1 Pointer 2 Pointer 1 & 2
177670 360 364 366 370
N B 4.0 FINGER PINNING
_w;_’;VN'DC-H“m& AA2 N -GND‘ o a BT1 '. B“DHES IL* AR2
BA2 cC2-~, BDMGOL * As2
CA2 cJl . B INIT L AT2
DA2 cMl | BDAL @ L AU2
cTl | BDAL 1 L AV2
+12vDC AD2 DCc2 | B DAL 2 L BE2
BD2 DJ1 | BDAL 3 L BF2
cp2 DML | BDAL 4L BH2
i DD2 DTl | BDAL 5L BJ2
x B DOUT L AE2 | BDAL 6L BK2
H GND AC2 B RPLY L AF2 . B DAL 7 L BL2
aJl B DIN L AH2 | BDAL B L BM2
aMl B SYNC L AJ2 ‘ B DAL 9 L BN2
ATl B IRQ L AL2 ! B DAL 10L BP2
BC2 B IAK I L* aM2 | B DAL llL BR2
i BJ1 B IAK O L* AN2 B DAL 12L BS2
. BML | B BS7 L AP2 ! B DAL 13L BT2
. : !
. 3 i.
E . P . . SIZE |CODE NUMBER REV . SIZE | CODE NUMBER REV
VATET N i P v o i W i M
-(392)- - . RM NO ~
mi xlz;:m 1079A-R873 SHEET __1 OF _3 R g:ﬁ ‘ngu NO DEC 16—(381)—1022—N370 SHEET _2 OF 3
ENGINEERING SPECIFICATION CONTINUATION SHEET
TITLE MB8657 CONTROL MODULE
B DAL 1l4L BU2 TEXT ROW 25 DS2 HB g3 H CEl
B DAL 15L BV2 UNDERLINE DT2 HB @2 H CFl
SP CHAR. FLAG CE2 REV. VIDEO DU2 HB g1 H : CH1
LBZ7 H CF2 COL 99 FLAG Dv2 HB g H CK1
LB@6 H CH2 DMA OVF AEl CLK 4 CLl
LB@S H cJ2 CTP OVF 4 AFl PAN g¢ CN1
LBg4 H CK2 CTP OVF 3 AH1 PAN g1 CcPl
LBY3 o CL2 B DMR L ANl PAN @2 CR1L
LB@2 H CM2 CTP OVF 2 AR2 PAN @3 [of:3 8
LBfl H CN2 CTP 1 ASl WRITE RAM(1l) L cCuUl
LB@@ H CcP2 CIK 1L avl SRL @@ H cvl
DIS. SCAN # CR2 BDCOK H BAl MC SRL LO BYTE:L DAl
SRL @1H cs2 IB DCOK H BCl MC SRL CLK DBl
DIS.ROW @ COL20|CT2 CC OVF BD1 MC 404SRL L DCl
DIS. ROW 25 H cu2 CTP OVF 1 BEl MC T.VID OFF L DDl
# FLAG cv2 CTP OVF S BF1 MC CEK RC L DEl
TIME 1 H DE2 CTP OVF 6 BH1 SRL #7 (#) L DF1l
TIME 2 H DF2 B SACK L BNl MC LOAD SR DH1
CLK 3 DH2 BC OVF BR1 MC TSC CIK L DK1
BLANK DJ2 MC WRITE RAM L BS1 MC TSC LOAD L DLl
BOLD DK2 SRL @5 H BUL MCT. VID ON L DN1
CLK VSR DL2 +3V-CTP BV1 MC CLR 99 FLAGLDP1
RC OVF DM2 HB g7 H CAl MC CLR 20 FLAG DRl
SCAN @§ PLAG DN2 HB g6 H CBl CIK @ DS1
TEXT ROW @ DP2 HB @5 H ccl MC REFRESH L DUl
COL 20 FLAG |DRZ HB §4 H CcDl ¥C PAN #TSC L DUL
a NOTE: 1
Y .
i * These signals are not bussed - They are daisy chained.
¢ ' -
¥ P2
% All unlisted pins are unused LSI-11 bus lines and sust
. not be used.
o
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1-1. DELETE €97, 10BDPF (P/N 1000042) : ) . & YO PYTYE WY N X
1-2. DELETE C98, 1Q@@FT (P/N 1000042) Ta SR
1-2DELETE R39, 12¢a (F/N 1300247) = . ‘; .. o
1-4.DELETE. R4, 33@ir (/N 1300295) o, A T 8 ¢
“COMPONENT ADDS SIDE 1: + ) ‘ B 1 SR
1-5. ADD €97, 128D FF (P/N 1002424) ¢ + - +
16, ADD C98, 12@3PF (P/N 1002424) N ;,‘ - E1s :
11-7 ADD R39, 1582 (P/N 1300250) A g, ! 3 g E
- 1-8.ADD R4, "228n (PIN 1300277) + » [+ —
ECO *2 + ) + + +
COMPONENT éngrs(sm;S/fa% . [&] 13 '§ ! b1
2-1.DELETE R9p, 220 130027|, ] E76 5 ) -
2-2.DELETE onmnaq(mv”on.%) H[o + (2] 527 18] is® 2 ;7 E8 Y
2-3.DELETE Re533 (PW/SOONU + + 0+ + + + +
COMPONENT ADDS SIDE 1: T E T ; + ++4 + +
2:4. ADD k40, 330 (M/soozss) + + + +
2.5 ADD WI4,THMPER (Pl $009]85) F J8] +[3]
2-6R00 ﬁzs,‘mzc/awlso/an) Sl gls 2 24 t e + |5 . €7 5 C
ECO*3 F o+ A+ + - + + =%
COMPONENT DELETE SIDE |* PO oty + ++ rre . +++4
" 351 DELETE R39, 150 (/N 1300250) + : . o
3-2 DELETE W14, JUMPER(P/N 2009185) + [FH] '{ I EH
COMPONENT ADDS SIDE 1: ] : "+ S| 4 E74 3 E25 S E16 o ; E6 I ]
3-3 ADD R39,120 n (P/N 1300247) ’ W2 2| #|[ ; ¥ 3 N
3-4 ADD R43, 33 (/N 1300157) —I“ + + o+ + ++ + + +
o aat L + + L. FEEEE 4
E] + + E] + [F] )
) ¥ w
T N N i + M + il e i e o =
+ + + T4 + ++ + +++ + + o+ — |
+ 4+ + 4+ + ++ + 4+ + : + - N
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5 _ ‘ DIGITAL EQUIPMENT CORPORATION QUANTITY/ VARIATION NOTES:
o » PARTS L) . ‘ »

. |[MADE BY 7. WILLIAMS CHECKED J. WILLIAMS <

i 11-10-75 . DATE 2-24-76 1 >|‘ »

2 Lo o A el smmrrs PROD yr. )™, @ :

i : pATE < s o — :

i - - » w

%'l DRAWING NoO. PART NO. DESCRIPTION g , REF DESIGNATION

i| 1| es—moe50-0-t OIRCUIP SEHBMATEE—

1l 2 | s—eousess—o— XY OO RDENATE~HOER—HOCATEON -

i

?: 3 - XY 1.7 5Ol A E VL DRI I IOL B LAVALT

Pl 4| B-M-M8658—0-6 -MODULE-ECO—HESTORY—

2ls : 5011896 ETCHED CIRCUIT BOARD

ile 1009678 CAP .047 Uf 16V ) 1 c93

3 = -

17 ) 1001610-00 CAP .01 Uf- 65 : . c1-c7, €17, Cl00, C42~C51,C53-C59,£61~C77

3 c80-c87, €10, c¢l2, Cl4, Cl6, C26, C34-36f

Y C29, C37-C41 .

) K . E 1010279 CAP .47 Uf : 20 S : cs, ¢9, ci1, c13, c1s, cls, cl9, C78,

: ‘ . - . . : . - c79, €95, €96, C32, C27, C21-C25, C30,

» . , c31

‘?

il 1000042 CAP 1000 Pf 1 cs2

: .

§ 11 . : 1100114 - DIODE D664 4 pl, D2, D3, D5

12 .| 1109502 DIODE IN4742 1 D6

s | 1110904 DIODE IN7S51A 1 , : D4

i 1300195 RES. 33 OHMS 1/2W 5% , 1 : R21

[ - 1300197 RES - HMS 1/4W 5% : ' ' T

: 27 33 OHMS 1/4W 5% 2 R3Z, R43 »

16 : RES. 120G OHMS 1/2W 1 - RZ2
. 1300243 .
17 1300271 RES. 220 OHMS 1/4W 5% 1a #19, R20, . R28, R3U,

118 1002424 CAP 1200 pf 2 c97,c98 ]

:

il 11300309 RES. 390 OHMS . 2 R29, R31,

20 : 1300447 RES. 4.7K 20 \ R1-R18, R27,R42

. <

2|23

G 0 lloo 2

) 2lis £ .

1 |'THIS DRAWING AND' SPECIFICATIONS. HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMENT. |TITLE ASSY NO. SIZE | CODE ) NUMBER REV.

7} CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN | : D-UA- M3658-YA- M8658-YA-Q -]

§ | PART AS THE BASIS FOR THE MANUFAGTURE OR SALE OF ITEMs WITHOUT WRITEN ™ ,VI71 VIDEOw ) - h8es YA 2 B|PL : i
PERMISSION COPYRIGHT (©) . DIGITAL EQUIPMENT CORPORATION" SHEET 1 oF 4 INSERTION PARTS LIST DATA BASE REV B
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[ DIGITAL EQUIPMENT CORPORATIO

EN-01140A-16-R276(325)

7o

SHEET

QUANTITY/ VARIATION NOTES:
'MADE BY 5. WILLIAS | M%cuecxeo  Tihney oo »
DATE = 11-10-75 __loate 2-24-76 ,
ENG (s zigr.. PROD ¢ovy 7., . 1TSSUED SECTION
ULy DATE 952590 -
Tl DRAWING NO. PART NO. DESCRIPTION _REF DESIGNATION
21 432 - pre—o okt /e oo 3 223
22 25033100 PRANSISTOR—30098: 3 3
23] 1905547 I.C., 7474 6 E59, E61, E73, E74, E76, E77
24 1905576 ICc. 7410 1 _ES58, I
25 1905577 Ic. 7420 3 E40, E71, E72.
26| 1905578 1c. 7430 1 E63
27 1905585 1C. 7476 2 ES6, E75 -
28 1909004 . 1C. 7402 2 £51, 38
29 1909056 1C. 74HOO 1 E47
30| 1909267 ‘1Ic. 74H11 - 2 E52, E66
31 1909686 Ic. 7404 5 E42, E53, E64, E57,E60
3z 1909937 IC. 74153 4 E33-E36 '
33 1910011 Ic. 7486 1 ES5 _
34 1910155 1C. 7408 a E31, E39, E54, E62
35 1910623 1C. 74194 3 El, E2, E3
36 1910650 IC. 74161 10 E6, E7, E29, E30, E41, E44, E45, ES0,
v : £69, E70
37 1910655 1c. 74157 2 E26, E49
38 19-10878 1c. 7427 2 E17, E46
39 1911271 Ic. 78298 3 E24, E25, E37
a0 1911521 IC. 7432 1 v _E65
41 2eros 3 : 38
Is
z|
o
G
’gfmn:::rg: AA:g 2::3”:31%:5}, uzaz&. ARE THE PROPERTY OF DIGITAL EQUIPMENT [TITLE i ASSY NO, SIZE | CODE - NUMBER REV.
’EPRODUCED OR COPIE| ‘ EV.
PART AS THE BASIS FOR THE MANVFACTURE OR SALE OF MEWS Wirour whome® ™ VT71 VIDEO D-UA-MB658-YA-O BiPL _MB658-WA-0 J
PERMISSION COPYRIGHT 1976 . DIGITAL EQUIPMENT CORPORATION"
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LR

OF 4




PERMISSION

COPYRIGHT ©) 1976

. DIGITAL EQUIPMENT CORPORATION"

SHEET 3 OF 4

DIGITAL EQUIPMENT CORPORATION QUANTITY / VARIATION NOTES:

iADE BY 7. WILLIAMS CHECKED J. WILLIAMS < -

ATE 11-10-75 E 2-24-76 1 > : ‘
NG o, ,oidim . PROD &0 2. | | '
) é;v DAT Oj g Poain gg :

: ©0

e DRAWING NO. PART NO. DESCRIPTION @ REF DESIGNATION
k2 2112726 IC. 4096 RAM 10 El1-E16, E20-E23

13 1912098 IC. MH0026C 1 - E68

14 12112154 IC. 3409 6 E8, E9, E18, E19, E27, E28
15 1911641 IC. 748257 2 E4, E5

16 1910436 IC. 74123 1 E48

17 1212104-00 CONN.. RT ANG. 7 PIN i E10

18 1302391 RES. 20K 1/4W 5% 2 R33, R34

49 RES—I00—OHMS—1 /A%, =5 = RI2——
‘50 1005306 CAP 6.8 Uf 6 c88,-C92, C9%4

51 100002} CAP 220 Pf 1 C60

52 9008337- 06 HANDLE, MAGENTA 4

53 9006732 HANDLE, MAGENTA, EYELETS 8 )

54 9009185 JUMPERS, INSULATED i3 W1-Wo,WI0- WI3 -

55 1909667 IC. 74H74 1 E67

56 1909931 IC. 74HO04 1 E32

|57 SOCOOS A AR SR —20 G t CHEg—

58 HO334E —emaﬁmmm : £

5o 1300365 RES IK 1/4W  "S% ‘—z‘,a R37,R38

60 1909929 I.C. 7417 ] €43

61 “HOSIIG OB E——1H4 504 ¥ Tr==

62 1000076 CAP  39uf | Cc99

63 5 = »33

64 1909004 (W 7.V, ) Il =

65 =3t 3 DL

66 1301317 RES 10 1/4V S% 3 R35.R36,R25

g

o

%)

cl ‘
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DIGITAL EQUIPMENT CORPORATION QUANTITY / VARIATION NOTES:
MADEBY  J. WILLIAMS CHECKED J. WILLIAMS _ |SECTION 7
DATE 11-10-75 DATE 2-24-76 1 §
ENG J. WILLIAMS PROD  RAY CARSON ISSUED SECTION - uI)
DATE 3/25/76 DATE 3/25/76 1 . 0
[}
o DRAWING NO. PART NO. DESCRIPTION = REF DESIGNATION
67 1300295 RES. 330 . 1/4W 5% 1 R4g
T
e8 1300247 | RES 120, 74w 5% ! R39
<}
2
<]
Q
w
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2 a 03 Ra) NI ESR 95 W ROA
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LeaanStZ Bla  royp2 a e ol 3| EW \ q;t: 1 -
s CEl 2 ol R Vi, ESR 3 W i R Ch V] oS 3 H g -
C HB 93 n—=——Sh2 VI SRL ¢2 H 2lam ‘ 2l ! MC RC CLK L 2l <
1 e & 'y [ : : 3V g )JenTEN
LB ¢ H=2ETe Ry () Cloz - rachl& S NES . s {812 -
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MCSRL Lo ByTe LBM e | 9 . [e-
. qa = D g
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