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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.
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| 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.

SIZE lcooel NUMBER REV
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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

SIZE |CODE NUMBER REV
SP VT72-8-2
DEC FORM NO 3 -16-N370-(38
B o EN-01022 370-(381) SHEET _17

/A

ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE VT72 SPECIFICATIONS
BENESELEEEEEEEESSEREaEEES '
=
PLWUNHFROONIOUPWNHFRO®D S OO »3§§§E¥§ R INE- R N 288
SEOTE S SE S ne S S se se e te sk e e ne se e e se se sk e we me me me me mh e we me ue ee e
2] Qxm R|VWRRmARLBRERR > Hw
mégmr—. [V VWV VYRR rwcvmm
o o2z Ll ol el ol el el el S S ) ComB
EnEEa SSSSESsEEs °H»8
¢« QWL |V VRRIDRR”R . o
Hm K H -I—‘gH
§E5 el aliclclial sl el n = 1]
=) Eall ol ol ol ol o ol ol <
L R R O R | ~ wnm (R sl st ol ot ad ol adl el o w >
> =] [l el e e e o fmHHZ
L T T S B T B B g g > o s oan
P s 9w e TR ROy E
- g v o Moo .. Qv 2
LI T I T B I | L3y [l =
71=t!1§ . L ] mE o
L S T S O T B N ® 2 H
[ I R B B R I 9 5B : R vy
VL% % § = ' EE Y =]
LI T T I I T T % E (=] 3 5 g 2
e XXX HoU 5 F g g t
LI T T I T B B I | = 5 © «» o g Q
H® Y 5 Bog
3 ; DR/RBRBRIBERRER e
o3 > [NV VRV R® momg
HOK®H Tl i I I =g =g = e} R K
2~ M Ebpbbpples o Q
> [e] R mERIDBEOR J Ev—”—!
] =2z ||V ERRR R [¢] ‘Qg
T ob R R e o
mgno [l sl st et el et et ol ol ol =
o [ et el ol el il ol el HEH O =
U§§ Ho e e e - Q% W
[ = ASRSRSRSRSRSRSRSE SE S w0 =
n 7w oo
E%$.= « e . N E”-
[e] "'NX-"X' wm -
ng é 2
. Ug e Mo e Mo . o w
Q0 wHE
=] (e} L - A —
ggem gwna
m,on LRI I g&jm
B B’E o=
[e] [el- e}
EE Ec g
M 30 =
mHZ0 RN
[ aQ
Z2ZzoH H
ovgw w o m
3 5g"
PR 2
- e 43
]
SIZE {CODE NUMBER REV
A |sp VT72-g-2

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

DRA 108 SHEET _i% _ of 2% _

e e s

TR T——

CONTINUATION SHEET

ENGINEERING SPECIFICATION o

ITL
TITLE VT72 SPECIFICATIONS

THE CHARACTER DEFINITION WORD FORMAT

Tl e VRIS e R

Bit 5 =1 Bit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>