


























































































































































































































































































































































































































































































6.3.S Interface Signals 
The currrent loop option interfaces to external communication equipment through an 8-pin Mate-N-Lok 
connector as described below. 

Pin 
No. 

2 

3 

4 

5 

Signal Name 

Negative Test 
Voltage 

Transmit negative 
(T-) 

Receive negative 
(R-) 

(Not used) 

Transmit positive 
(T+) 

6 (Not used) 

7 Receive positive 
(R+) 

8 Ground 

V- -12Vdc ±5% 
V= +5 Vdc ±5% 
RS 330ohms ± 5% 
V d 2.0 V maximum 

6.3.6 lnterf ace Specifications 

Transmitter 
Open circuit voltage 
Voltage drop marking 
Spacing current 
Marking current 

Description 
Passive Mode Active Mode 

V- with a series resistance of 480 ohms 
±5%. 

Current flows away 
from this terminal. 

Current flows away 
from this terminal. 

Current flows into 
this terminal. 

Current flows into 
this terminal. 
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Min 
5.0 
0.0 

20 

Current flows into 
this terminal which 
is connected to V­
via a series 
resistance Rs. 

Current flows into 
this terminal. 

Current flows away 
from this terminal. 
The equivalent 
voltage source is 
(V +)-Yd with a 
series resistance 
Rs. 

Current flows away 
from this terminal 
which is connected 
to V + via a series 
resistance Rs. 

Max Units 
50 volts 
2.0 volts 
2.0 mA 
50 mA 



Receiver 
Voltage drop marking 
Spacing current 
Marking current 

6.3. 7 Troubleshooting the Current Loop Adapter 

Min 

15 

Max 
2.3 
3.0 
50 

Units 
volts 
mA 
mA 

Aside from incorrect setting of the normal (active) and passive selection switches and copnector prob­
lems, malfunction is probably due to bad semiconductors. 

6.4 VT105 GRAPHICS PROCESSOR 
This section describes the VT105 waveform generator module, M707l. The M7071 complements the 
VTlOO alphanumeric terminal by adding graph drawing capabilities. Together they comprise the 
VT 105 alphanumeric and graphic terminal. This section describes: 

• the graph module in a block diagram format 
• decoding the input 
• establishing mode of operation 
• phase lock loop timing 
• rectangular aspect ratio graph drawing field 
• square aspect ratio graph drawing field 
• loading the registers 
• loading graph memories 
• generating baselines 
• loading vertical and horizontal lines 
• generating strip charts 
• combining video out 

6.4.1 Enabling Graphic Information 
On initializing the VT105, the M7071 forces the GRAPHICS FLAG low so the VTlOO terminal con­
troller module recognizes that the graphics option is installed. 

To enter the graph drawing mode, an escape sequence ESC l is needed. The terminal remains in this 
mode until ESC 2 is received. In this mode, graphics data is passed to the M707 l on parallel data lines. 
When data is passed, the GRAPHICS FLAG goes high and stays high until the data is stored in the 
static random access memories (RAMs). This signal is sensed by the VT 100 terminal controller, and 
does not pass another character to the M7071 until this signal goes low. 

The M7071 also uses the following signals from the VTlOO. 

DO 00 H - DO 06 H -The parallel 7-bit graphic information in the form of a character to the M7071. 

DO 07 H - This signal is used by the VT105 for hard copy. 

RESET H - The M707 l uses this signal on power up to initialize its registers. Pressing the RESET key 
during SET-UP mode also generates this signal. 

HORIZ BLK H - Defines the horizontal blank time of 11.4 µs. The horizontal active time is 52. l µs; 
the total period is then 63.5 µs. 

VERT BLK L - Vertical blank time is l.016 ms. Vertical active time is 15.24 ms for a total period of 
16.256 ms. 
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WR GRAPHICS L - A pulse passed to the M7071 to strobe the parallel data (DO 00 H - DO 06 H) 
into the input latch. 

GRAPHICS I IN L and GRAPHICS 2 IN L - The video output from the M7071. 

The following paragraphs provide a brief discussion of the waveform generator block diagram, Figure 
6-12. 

6.4.1.1 Writing Data to the Waveform Generator (block diagram discussion)- Data in the form of 7-bit 
ASCII characters is received by the data input latch. The first character must be a control character to 
give instructions to the waveform generator module as to where to place the next data information. Is 
the next data to be loaded into the registers or into the graph memories? Is it horizontal line data or 
vertical line data? The control character is loaded into a binary-to-decimal decoder that enables 1 of 10 
load modes. (See Paragraph 6.4.1.3 to decode the input character.) 

One of these modes is load enable register O; another is load enable register 1. These two registers store 
the information as to the type of graph desired (line graph, shaded graph, or strip chart) and the 
desired graph features (horizontal lines, vertical lines, and graph markers). Both registers use either 
one or two data characters to enable the desired graph features. The First Data flip-flop keeps track of 
these two data characters. Two data characters form a data word. 

The second data character following a load enable register 1 command enables the mode select logic. 
Data bit 0 of this character determines the aspect ratio of the graph to be displayed on the video screen. 
When this bit is "I," the square aspect ratio is enabled. This aspect ratio is a new feature of the VT 105 
and uses all 240 scan lines on the terminal. When this bit is a "O," the rectangular aspect ratio is 
selected. This aspect ratio is compatible with previous DECgraphic video terminals (i.e., VT55) and 
uses only 230 scan lines of the terminal for the graph display. This later aspect ratio is also enabled 
during the power-up sequence of the terminal (by RESET H). 

The outputs of the mode select logic go to a phase-lock-loop to establish the two timing signals neces­
sary to set up the rectangular and square aspect ratios. These are 10.4 MHz and 12.4 MHz, respec­
tively. The phase-lock-loop has a phase detector to monitor the horizontal blank signal from the 
VTlOO and divides the frequency of this signal by a set number for each aspect ratio. 

Another function of the decoder is to select the memory into which the data is to be loaded. This may 
be Graph 0 memory, Graph 1 memory, vertical line and graph marker memory, or horizontal line 
memory. Data to these memories must always be in the form of two data characters (one data word). 
A 5-bit data register holds the first character while waiting for the second. Then they are both parallel 
loaded through a 2-line to I-line multiplexer., becoming RAM DAT A to the inputs of each of the 
memories. The memory enabled to "write" at this time is determined by the decoder. The load enable 
signal from the decoder is synchronized by the First Data flip-flop and the Load X-Data multi­
vibrator. One of the following signals is enabled to the memories. 

WRGRAPHOL 
WR GRAPH 1 L 
WRDATAL 
WRHORIZL 

Data is then written into the appropriate memory, as shown in Figure 6-12. 

Data for the shade lines (base lines) is loaded into Baseline 0 register and/or Baseline 1 register. 
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Figure 6-12 M7071 Waveform Generator Block Diagram 
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Data for the starting X-address is loaded into the initial X-address counter. The final X-address 
counter is loaded to this starting X-address at the end of the current scan (by the 512-bit counter). Data 
for successive X-address positions in memory only require one control character. The final X-address 
counter increments the position in memory for placing the new data. 

When a strip chart is enabled (from register 0), the clear input to the final X-address counter is dis­
abled. This counter does not reset to zero, but rather it follows the initial X-address counter. New data 
increments the X-address and is added to the end of the graph. This new data is the last data to be read 
from memory. Previous data is read one position earlier causing a shift in the video graph to the left. 

6.4.1.2 Reading Data from the Waveform Generator (block diagram discussion) - As long as the termi­
nal is in graph mode, the enabled graph data is read continuously from the waveform generator mod­
ule. The Y-address down counter is initially preset to one of two values: 240 lines for the square aspect 
ratio, or 230 lines for the rectangular aspect ratio. The output of this counter is enabled through the 2-
to-1 multiplexer, becoming RAM DA TA to strobe the row address of the memories. As each scan 
proceeds across each row, the X-address counter strobes the column address of the memories. 

The output of each memory is strobed into a corresponding D-type data latch. This provides buffering, 
as well as an input source for rewriting the data back into memory so it is not lost. The data from each 
memory is sent to a respective 8-bit comparator where the data is compared to the Y-address (YO-Y7). 

If both inputs are high at the same time, a high output is sent to the video data latch to intensify that 
position on the screen. If a histogram is enabled, all points below the graph position are also in­
tensified. If a cursor (graph marker) is enabled, 16 points are intensified on the screen creating a short 
vertical line on the graph at a specific graph point. If a shade line (base line) is enabled at a specific Y­
address: (1) all X-address positions on that line are intensified on the screen; and (2) all positions 
between the graph data and the shade line are also intensified. If a vertical line is enabled at a specific 
X-address, that X-address is intensified on eacih scan creating a vertical line on the screen. 

All data is presented to the video data latch. At alternate times Histogram 0 and Histogram 1 data are 
gated out. This allows two shaded graphs to be displayed on the screen and still be discernible in 
overlapping areas. Graph markers, horizontal lines, and vertical lines are clocked to the output every 
TIME (1) H pulse. This timing comes from the! phase-lock-loop previously mentioned. 

The blanking gates keep track of both horizontal and vertical blank times from the VTlOO and create 
the signal HORIZ + VERT H. This signal is us~:d to clear the X-address counter and a 512-bit counter. 
Every COUNT X 00 (1) H from this counter clock the window flip-flop at the proper time to gate the 
video to the VTlOO terminal controller. These signals are VIDEO H (GRAPHICS l IN L in the 
VTlOO) and VIDEO 2 (GRAPHICS 2 IN L). 

6.4.1.3 Decoding the Input - When the data rec;eived is one of the control characters listed in Table 6-
2, bits 0-3 of the character are used to determim:: which control signal to enable. Only one set of control 
characters is used for one M707l. The extended character set is primarily used for a second M7071 
installed in the same terminal to enable up to four graphs or stripcharts. These bits are sent to a binary­
to-decimal decoder, Figure 6-13, that enables only one of the outputs at a time. 

The extended character set is reserved for future expansion. Current software does not support the 
extended character set. Discussion in this chapter is limited to unit 0 to avoid confusion. 

Data bit 4 is used to load X-data and select Graph l. 

Two ASCII characters are necessary to transmit a complete data word. Data bits 5 and 6 monitor these 
data bits. The first flip-flop keeps track of the first and second data characters. 
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Data bit 7 (DO 07 H) forces the GRAPHICS FLAG high to halt further transmission from the VTIOO 
terminal controller while the video screen is being copied by a hard copy unit. Signal COPY Lis sent to 
the hard copy unit on TB I. The hard copy unit must detect and hold this signal low while it copies the 
screen. 

Table 6-2 Control Characters 

UnitO Unit 1 
Octal Ext Octal 

Char Code Enable Signal Char Code 

@ 100 Load Baseline p 120 
A 101 LDENABLEOL Q 121 
B 102 LDGRAPHOL R 122 
c 103 LDCURSOROL s 123 
D 104 LDHORIZL T 124 
H 110 LDXL x 130 
I 111 LDENABLE IL y 13 l 
J 112 LDGRAPH IL z 132 
K 113 LDCURSOR IL [ 133 
L 114 LDVERTL \ 134 
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Figure 6-13 Decoding the Control Character 

6-23 



6.4.1.4 Selecting Mode of Operation - There are two formats or modes for setting up the display: 
rectangular format and square format. The rectangular format uses a I 0.4 MHz signal to display 
graphic data on the video screen in an area 230 dots high by 512 dots wide, as shown in Figure 6-14. 
The square format increases the rate of transmission to 12.4 MHz. The same graphic information is 
displayed in a more compact area, as shown in Figure 6-15. 

(XO, Y2291 O) 
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9 CM 10. 
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230 DOTS 
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t 
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Figure 6-14 Rectangular Aspect Ratio Graph Drawing Field 
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Figure 6-15 Square Aspect Ratio Graph Drawing Field 
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Rectangular Aspect Ratio - In the rectangular aspect ratio graph drawing field, (Figure 6-14) space is 
provided in the left margin for one character. Under the graph field, there is space for one line of 
characters. To set up the left margin, a delay is needed before starting the graph. Two signals ( 1.2 µs 
and 320 ns) are added together to create a 1.52 µs delay after horizontal blank time. This time allows 
space for one character in the left margin before starting the first X-address of the graph. 

The horizontal line counter is initially loaded to 230 scan lines. Twenty-three lines of characters, each 
having a IO line scan cell, can be printed within the graph drawing field. A 24th character line can be 
printed under the graph field. 

Square Aspect Ratio - In the square aspect ratio graph drawing field, (Figure 6-15) additional delay 
must be achieved before starting the first X-address. A 640 ns pulse is used to clock a counter loaded to 
divide by 8. A 5.12 µs delay is achieved before starting the graph centering the graph field on the 
screen. 

The square aspect ratio uses the full vertical screen area of 240 scan lines; 24 lines of alphanumeric data 
can be placed on the graph field. Up to eight characters may be placed on the screen to the left of the 
graph field; up to seven may be placed to the right of the graph field. 

6.4.1.5 Decoding Field Selection- Selecting the field is accomplished by data bit 0 (DB 0) in the second 
data character following a Load Enable Register 1 instruction. The first flip-flop, shown in Figure 6-16, 
keeps track of the first and second data characters. The second data character enables FIRST (1) L 
which clocks DB 0 into the VTl 05 mode select flip-flop. If DB 0 is high, the square field is enabled. If DB 
0 is low, the rectangular field is selected. 

The signal RESET H (INIT L) from the VTlOO terminal controller clears the mode select flip-flop and 
also enables the rectangular field. 

FROM LD CONTROL L 

DECODER LD ENABLE 1 L 

FIRST (1) L 

DBO H 

TO PHASE 
LOCK LOOP ---VT105 & Y-ADDR COUNTER 

(j 
MODE VT105 (1) H 

SELEC (SQUARE FORMAT) 
FLIP-

DFIRST 
DATA 
FLIP­
FLOP --~~c FLOP 1-~~--

FROM 
VT100 

RESET H 

Figure 6-16 Selecting Mode of Operation 
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6.4.1.6 Phase Lock Loop Timing-A 10.4 MHz signal and a 12.4 MHz signal are needed to achieve the 
rectangular and square aspect ratio, respectively. A phase lock loop (Figure 6-17) is used to generate and 
maintain these frequencies. The HORIZ BLK L signal from the VTlOO terminal controller is used at one 
input to a phase detector. The phase detector monitors the output of the voltage controlled oscillator 
(VCO) to detect any frequency drift. The output frequency is divided by the number Nin a counter to 
approximate the HORIZ BLK L input. The value for N is 662 for the rectangular aspect ratio and 800 
for the square aspect ratio. 

Should the frequency drift, the difference between the leading edge of the inputs to the phase detector is 
presented as a voltage change to the VCO and either raises or lowers the output frequency to compensate 
for the drift. 

6.4.1.7 Establishing Desired Display - Selecting the desired graph, shading the graph, single or dual 
strip chart operation, and adding vertical and horizontal lines is initially stored in registers, shown in Fig­
ure 6-18. The signals LD ENABLE 0 Land LD ENABLE 1 L from the decoder enable register 0 and 
register 1, respectively. The first data flip-flop monitors the characters to enable the proper register to 
store the type of graph desired. 

Loading Register 0 - The letter A, when typed on the keyboard or coded in a program, enables register 0. 
One or two data characters may follow this letter. The first data character is clocked into a D-type flip­
flop to determine the graphs or histograms desired (Figure 6-19). DB 0 H must be set to display the 
graphic features enabled in register 0 and register 1; if 0, the graphic display is turned off. 

A second data character may be used to set up baselines (shade lines) or strip charts (Figure 6-20). The 
state of the signal BASELINE CTRL determines whether Baseline 0 or Baseline 1 is to be loaded. If low, 
Baseline 0 may be loaded; if high, Baseline 1 may be loaded. See Paragraph 6.4.1.10 for more details on 
baselines. 

DB 3 H enables the signal STRIP H to allow Graph 0 or Graph 1 to be a strip chart. DB 4 H enables 
STRIP Hand DUAL STRIP H. Both signals are required to display both Graph 0 and Graph 1 as strip 
charts. Refer to Paragraph 6.4.1.15 for more information on strip charts. 

Loading Register 1 -The letter I produces the signal LD ENABLE 1 L to enable register 1. One or two 
data characters may follow this letter. The first data character enables horizontal lines, vertical lines, and 
graph markers, as shown in Figure 6-21. 

A second data character following the letter I enables the desired field and the interactive graphics test 
(Figure 6-22). The square field is established when data bit 0 is a one; the rectangular field is selected 
when DB 0=0. The rectangular field is also selected during the initial power-up sequence of the terminal 
by the signal RESET H (INIT L) from the VTlOO terminal controller. 

The interactive test is used to check the M7071 in LOCAL mode of operation. See Paragraph 6.4.2. 
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Figure 6-17 Phase Lock Loop Timing 
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Figure 6-19 Register 0 (1st Data Character) 
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Figure 6-21 Register I (1st Data Character) 
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6.4.1.8 Loading X-Address Information - In order to load the horizontal address of a dot or line, two 
data characters must be transmitted. The first character contains the lower five bits of the binary X-ad­
dress and is stored in a register while waiting for the second character with the upper bits. When both 
characters are received, the signal LD X DATA H loads the initial X-address counter, (Figure 6-23). 
When the current scan is complete, this data is loaded into the final synchronous X-address counter and 
presented to the random access memories. 

During a write data program, the signal LD X DATA L clocks the pre-write flip-flop which triggers the 
write monostable multivibrator. The write multivibrator enables one of four write pulses to the RAM 
memories, either WR GRAPH 0 L, WR GRAPH 1 L, WR HORIZ H, or WRITE DATA L. This latter 
pulse is the write input signal to the vertical line and graph marker static RAMs_ If either of the graph 
write pulses or WRITE DATA L is present, the initial X-address counter is incremented to be ready for 
the next data point. 

When the pre-write flip-flop is cleared, GRAPHICS FLAG Lis sent to the VTIOO terminal controller, 
confirming that the data has been stored in the static RAMs, and they are ready to receive a new data 
word. 

6.4.1.9 Loading Graph Memories - Characters B and J produce signals LD GRAPH 0 Land LD 
GRAPH 1 L from the decoder. When enabled by the write multivibrator, these signals become WR 
GRAPH 0 Land WR GRAPH 1 L that determine into which memory to write the data. 

The second and third characters of a load graph instruction form an 8-bit Y-value. This data passes 
through a two-line to-one-line multiplexer becoming RAM DATA 0-7 (1) H, (Figure 6-24). The data is 
then written into memory in the address, XADD 0-7, from the X-address counter. 

Each RAM memory has 25610 X 4 bits of space available. Four of these are connected together to pro­
vide 512 X 8 bits of memory for each graph. The signal X ADDR 8 L enables the upper memory address­
es, location 256 to 511. 
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Figure 6-23 Loading Address Data 
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The M707 l uses a down-counter for a Y-address monitor. For the rectangular field, the down counter is 
initially loaded with address 23010 each time the scan reaches the bottom of the screen. The scan then 
starts at the top-left corner of the screen. After each row of X-address information is processed, the Y­
address monitor is counted down one increment. (For the square field, the down counter is initially loaded 
with address 24010.) 

In order to read memory, only the X-address must be available. The position of the graph data is com­
pared with the current Y-address of the scan. If they are equal and the graph is enabled, the position on 
the screen is intensified. 

6.4.1.10 Generating Baselines (Shade Lines) (Figure 6-24)-Data bit 0 in the second data character fol­
lowing a load register 0 creates a signal called BASELINE CTRL ( 1) H. If high, this signal loads a base­
line for Graph l; if low, it loads a baseline for Graph 0. (See Paragraph 6.4.1. 7 for loading register 0.) 

The position of the baseline is determined by two data characters following the character@ (NOP). As 
the scan proceeds from top to bottom, its Y-address is compared with the position of each baseline. When 
they are equal, the baseline is intensified on the screen. 

6.4.1.11 Enabling a Histogram (Shading a Graph) 

Without a Baseline (shade line) Enabled - Enabling a histogram intensifies points below a graph to the 
bottom of the graph drawing field. Data bits 3 or 4 in register 0 enable HISTOGRAM 0 ( 1) Hand HIS­
TOGRAM 1 (1) H, respectively. These signals, shown in Figure 6-24, enable all points below the graph 
determined by the Y-address comparator. 

With a Baseline (shade line) Enabled- When its baseline is enabled, a graph is shaded between the graph 
line and its baseline. To do this, two sets of comparators are used. One comparator, shown in Figure 6-24, 
monitors the position of the graph with respect to the current scan. The other (Figure 6-25) compares the 
position of the baseline with that of the current scan. Together, they determine the points to be in­
tensified. The baseline can be moved up or down, and the intensified area changes accordingly. 

Bits 3 and 4 in register 0 enable Histogram 0 and Histogram 1, respectively. These bits should not be en­
abled if the baseline is enabled for that particular graph. Shading the histogram to line 0 eliminates the 
visual effect of shading only those areas between the graph and the movable baseline. 

6.4.1.12 Loading Vertical Lines- Vertical lines are loaded with two data characters following the letter 
L. Bit 4 of the second data character [B DATA 9 (1) H] with LD VERT H from the decoder provide the 
data input (DI3) to the vertical line and graph marker memory. The other bits of the two data characters 
transmit the X-address in memory where the vertical line is to be stored. (See Figure 6-26.) If B DATA 9 
( 1) H is high, the vertical line is loaded; if low, the line is erased at that address. 

Memory is continuously read by the X-address counter. Data in the current address is monitored by a D­
type latch and is enabled only if VERTICAL LINE (1) His present in register 1. This causes VERT 
LINE L to be sent to the output circuit. Every other point at a particular X-address is intensified to create 
a vertic_al line. Up to 512 vertical lines can be enabled on the graph field. 

As the vertical line is read from the static RAM, its position is fed back (item C in Figure 6-26) and rew­
ritten into the RAM so as not to lose the data. 

When the strip chart feature is enabled, vertical lines follow the graph address in a wraparound fashion; 
that is, vertical lines move from right to left with the strip chart graph. When the current address exceeds 
address 51110, the vertical line data is taken again from the beginning, address 0, 1, 2 .. ., etc. 
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Figure 6-24 Graph Memory and Y-Address Monitor 
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6.4.1.13 Adding Graph Marker -The graph marker in the VT105 is a short vertical line that straddles 
the graph. For each graph marker, 16 additional dots on the screen are enhanced above and/or below 
the graph point. The number of dots above or below the graph point is hardware-dependent according 
to the current graph position. If the graph is at the top of the screen, the 16 dots are all below that of 
the graph point; if at the bottom, they are all above the graph point. 

Loading a graph marker is accomplished by two data characters following the letters C or K. These 
letters are decoded as LD CUR 0 Hand LD CUR 1 H, shown in Figure 6-26. When bit 4 of the second 
data character [B DAT A 9 ( 1) H] is a one and WRITE DAT A Lis present, a graph marker is loaded in 
the address formed by the two data characters. If bit 4 is a zero, the graph marker is erased. 

When the graph marker is enabled and read from memory, an equal condition is forced from the lower 
four bits of the Y-address comparator (Figure 6-27). The upper 4-bit comparator holds this equal 
condition until one of its bits changes. This does not happen until the Y -address has decremented 16 
lines. The graph data point may be on any one of these 16 lines causing the graph marker to vary in 
number of dots above and below the graph point. 

As the X-address is incremented, the output of the vertical line and graph marker memory is mon­
itored by a D-type latch. As with the vertical line data, the graph marker data is also fed back into 
memory (items A and B in Figure 6-26) and wraps around when in strip chart mode. 

6.4.1.14 Generating Horizontal Lines - A horizontal line is loaded with the character D. The two data 
characters following the D represent an 8-bit Y-position of a horizontal line. Data bit 4 in the second 
data character enables the signal DIS CLR + !NIT H that allows the A inputs to the two-line to one­
line multiplexer (shown in Figure 6-28) to be gated out. The data, or address of the line, is then 
presented to the 256 X 1 static RAM memory. Data bit 4 [B DAT A 9 (I) H] is also the data to be 
written into memory. If it is a one, a horizontal line is stored; if zero, a line is erased at that address. 

A down-counter is used for tracking the Y-address when reading data from memory. To read from 
memory, only the Y-address is needed. A complement of the data in memory is the output. From 
register l, HORIZ LINE (I) L enables all points at that Y-address creating a horizontal line. The 
signal 320 NS allows only every other dot to be displayed to decrease its intensity. 

6.4.1.15 Generating Strip Charts - Strip charts arc~ enabled by the second data character following a 
load enable register 0 instruction, as shown in Figure 6-29. Data bit 3 (DB 3 H) of this register enables 
the single strip chart feature; either Graph 0 or Graph 1 can be incremented from right to left across 
the screen. 

Data bit 4 (DB 4 H) of this register enables the dual strip chart feature; both Graph 0 and Graph l data 
can be incremented from right to left across the screen. This must be done in the following sequence. 

Data Entry 
Enable Graph 0 
Enter Graph 0 data 
Enable Graph 1 
Enter Graph 1 data 

Character( s) Transmitted 
B 
Two data characters 
J 
Two data characters 
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Figure 6-27 Graph Marker Y-Address Comparator 
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Figure 6-29 Generating Strip Charts 
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Single Strip Chart Operation - Two X-address counters are used to create the strip chart motion. 
Without the strip chart feature enabled, the final X-address counter is cleared to zero at horizontal 
blank time (by HORIZ + VERT H). With a strip chart enabled, this clear signal is disabled allowing 
the final X-address counter to follow the initial X-address counter counting in a wraparound manner. 

Data is loaded into the graph as usual for addresses up to 511. At address 512, an overflow occurs in 
the initial X-address counter. OVERFLOW (1) H clocks the strip enable flip-flop disabling the clear 
signal to the final X-address counter. 

A 512-bit counter monitors the horizontal scan position and enables the load signal for the final X­
address counter only after completing the current line. New data increments the X-address and is 
added to the end of the graph. This new data is then the last data to be read from memory. Previous 
data is read one position earlier causing a shift in the video graph to the left. 

When the strip chart is disabled, the final X-address counter is cleared at horizontal (or vertical) blank 
time regardless of its current count. This causes the displayed video graph to reposition itself as the 
counter is reset to zero. 

Dual Strip Chart Operation - For dual strip chart operation, data bit 4 in register 0 must be set, 
creating the signal DUAL STRIP H. Data for both Graph 0 and Graph 1 must be placed at the same 
X-address and shifted simultaneously. Refer to the timing diagram (Figure 6-30) and the following 
sequence of events. 

I. An instruction to load Graph 0 is received. WR GRAPH 0 Lis placed on the count-up input 
to the initial X-address counter. The data is written into Graph 0. After 50 ns, WR GRAPH 
0 times out, and the counter increments one address. 

2. When the command to load Graph 1 is received, the Initial X-address counter counts down 
one address. 

3. WR GRAPH 1 L is placed on the count-up input to the initial X-address counter. Data is 
written into Graph 1. After 50 ns, the initial X-address counter increments one address. 

When the initial X-address counter is incremented, this new address is loaded into the final X-address 
counter at the end of the current graph line [as X STOP (1) H goes low]. The last data word entered in 
each graph is the last X-address read. 

Incrementing the initial X-address counter, by adding a new data word to each graph, causes the final 
X-address counter to access that data last in both memories. This causes both graphs on the screen to 
shift simultaneously one unit to the left for each new set of data words. 

The 512-bit counter that monitors the graph drawing field is initially loaded to a" I" in dual strip chart 
mode. A count of 512 is reached one count time earlier, eliminating the last bit position on the graph. 
This removes the switching motion that would be visible on the screen while alternately plotting data 
on Graph 0 and Graph 1. 
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6.4.1.16 Combining Video Out and Timing - All data signals generated within the M7071 are com­
bined to form one video output to the VTIOO terminal controller (Figure 6-31 ). 

The timing signals are developed by the phase lock loop using HORIZ BLK L from the VTIOO termi­
nal controller. (See Paragraph 6.4.1.6.) 

Graph 0 and Graph 1 data, horizontal lines, vertical lines, and Graph 0 and Graph I markers are 
presented to the video output every TIME (1) H. At COUNT TIME H the 512-bit horizontal counter 
clocks the window flip-flop to gate the data out. 

Histogram 0 or Histogram 1 data is alternately enabled to the video output with TIME (0) H and 
TIME (1) H. This allows both shaded. graphs to be discernible in areas on the screen where they 
overlap. 
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6.4.2 VTlOS Graphic Test Procedure 
The interactive test feature of the VT 105 is a series of displayable test patterns. These patterns verify 
that all waveform generator features are operating correctly. Perform these data tests in the order 
indicated. 

6.4.2.1 Test Set-Up 

NOTES 
1. The tests described in this procedure are run 

in the rectangular format. The tests may also 
be run in the square format, but the test pat­
terns are slightly different. 

2. Do not use the SPACE BAR unless the word 
SPACE is spelled out. 

3. Remember to use the SHIFT key for up­
percase symbols; the CAPS LOCK key is 
only used for uppercase letters. 

4. If at any time the wrong character is entered, 
initialize the registers and memories by typing 
the following sequence: 

A SPACE SPACE 
IO 
I space " 

Then reenter the test data. 

1. Place the terminal in LOCAL mode 

2. Turn on the auto repeat feature (in SET-UP B group 1, switch 2 equals a 1). 

3. Type the following sequence. 

ESC 1 
I SPACE SPACE 
I SPACE" 
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6.4.2.2 Test Graph 0, Histogram 0, and Graph 0 Markers 

1. Type the following sequence. 

A# 

The graph test pattern in Figure 6-32 is now on the screen. 

2. Type the following sequence. 

A) 

The histogram test pattern in Figure 6-33 is now on the screen. 

3. Type the following sequence. 

1$ 

The graph marker test pattern in Figure 6-34 is now on the screen. 

4. Type the following sequence. 

I SPACE 
A SPACE 

The graph 0, histogram 0, and graph 0 markers are now disabled. 

-_ 
-_ 

Figure 6-32 Graph Test Pattern 
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Figure 6-34 Graph Marker Test Pattern 
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Figure 6-33 Histogram Test Pattern 
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6.4.2.3 Test Graph 1, Histogram 1, and Graph 1 Markers 

1. Type the following sequence. 

A% 

The graph test pattern in Figure 6-32 is now on the screen. 

2. Type the following sequence. 

Al 

The histogram test pattern in Figure 6-33 is now on the screen. 

3. Type the following sequence. 

I( 

The graph marker test pattern in Figure 6-34 is now on the screen. 

4. Type the following sequence. 

I SPACE 
A SPACE 

The graph 1, histogram l, and graph 1 markers are now disabled. 

6.4.2.4 Test the Horizontal Lines 

1. Type the following sequence. 

A! 
I! 

The horizontal line test pattern in Figure 6-35 is now on the screen. Note that the test 
pattern appears to be a series of vertical lines. This is the correct test pattern. 

2. Type the following sequence. 

I SPACE 

The horizontal line test pattern is now disabled. 

6.4.2.5 Test the Vertical Lines 

1. Type the following sequence. 

A! 
I" 

The vertical line test pattern in Figure 6-36 is now on the screen. Note that the test pattern 
appears to be a series of horizontal lines. This is the correct test pattern. 

6-46 



2. Type the following sequence. 

I SPACE 

The vertical line test pattern is now disabled. 

Figure 6-35 Horizontal Lines Test Pattern 

MA-4745 

Figure 6-36 Vertical Lines Test Pattern 
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6.4.2.6 Test Shade Line 0 (Baseline 0) 

I. Type the following sequence. 

A# 

The shade line test pattern in Figure 6-37 is now on the screen. 

2. Type the following sequence. 

@II 
22 
33 
44 
55 
66 
SPACE SPACE 

The shade line shifts upward with each pair of numbers typed. 

3. Type the following sequence. 

A SPACE SPACE 

The shade line 0 test pattern is now disabled. 

Figure 6-37 Shade Line (Baseline) Test Pattern 
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6.4.2. 7 Test Shade Line 1 (Baseline 1) 

1. Type the following sequence. 

A%% 

The shade line test pattern in Figure 6-37 is now on the screen. 

2. Type the following sequence. 

@11 
22 
33 
44 
55 
66 
SPACE SPACE 

The shade line shifts upward with each pair of numbers typed. 

3. Type the following sequence. 

A SPACE SPACE 

The shade line 1 test pattern is now disabled. 
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6.4.2.8 Test Strip Chart 0 

I. Type the following sequence. 

I SPACE 
A+( 

The histogram test pattern shown in Figure 6-33 is now on the screen. 

2. Type the following sequence. 

H?? 

The strip chart test pattern shown in Figure 6-38 is now on the screen. 

3. Type any sequence of two (2) numbers. This causes the graph to move. The SPACE BAR 
enters a 0 as in Figure 6-38, 11 enters data at line 49, 22 enters data at line 82, etc. Hold down 
the number key if in auto repeat mode. 

4. Type the following sequence. 

A SPACE SPACE 

The strip chart test pattern is now disabled. 

MA-4747 

Figure 6-38 Strip Chart Test Pattern 
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6.4.2.9 Test Strip Chart 1 

I. Type the following sequence. 

I SPACE 
A5( 

The histogram test pattern in Figure 6-33 is now on the screen. 

2. Type the following sequence. 

H?? 
J 

The strip chart test pattern in Figure 6-38 is will now on the screen. 

3. Type any sequence of two (2) numbers. This causes the graph to move. The SPACE BAR 
enters a 0 as in Figure 6-38, 11 enters data at line 49, 22 enters data at line 82, etc. Hold down 
the number key if in auto repeat mode. 

4. Type the following sequence. 

A SPACE SPACE 

The strip chart test pattern is now disabled. 

6.4.2.10 Exit the Graphic Test Mode 

I. Type the following sequence. 

I 0 SPACE 
A SPACE SPACE 
I SPACE SPACE 
ESC2 

The terminal is now in interactive mode. 
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7.1 INTRODUCTION 

CHAPTER7 
STANDARD TERMINAL PORT 

The standard terminal port (STP) is intended to be a standard interface for terminal options. These op­
tions may include communications, graphics, a terminal processor, and mass storage devices. 

The STP was originally developed as part of the VTl 00. Attempts have been made to ensure the general­
ity of the STP, but some compromises toward the VTlOO may have been made. Special VTlOO consid­
erations are noted in this chapter where applicable. 

7.2 DEFINITIONS 
The following definitions apply in this discussion: 

Active device - A device that either: 1) wishes to take over control of the host communication line; 2) re­
quires all received and transmitted data passed between the host communication line and the terminal 
controller to be looped through the device; or 3) needs to communicate with the terminal controller 
directly. One example of an active device is a terminal processor doing local editing, standalone com­
puting, etc. 

Host - That which connects to the serial line connector on the outside of the terminal. Normally, this is a 
computer system (via direct line or otherwise), but might in some cases be another terminal or other de­
vice. 

Host link-The serial line between the option and the host. The option's line UART is on one end of this 
link, and the host is on the other. 

Local link-The serial line between the terminal controller and option when an option is present. The ter­
minal controller's UART is on one end of this link, and the option's local UART is on the other. 

Passive device -Those devices that do not need the capabilities of an active device. A passive device nor­
mally only wants to listen to the data stream from the host and to pass data back to the host, but not to 
interfere with normal terminal or communications line operation. Terminal mass storage, such as a tape 
cartridge, would fall into this class. 

Receive only device -A special case of a passive device that never needs to transmit data to the host, but 
only to listen to data from the host. Certain types of graphics options fall in this category. 

Terminal controller (TC) -The processor in the basic terminal that controls normal terminal operation. 
This term is used to distinguish it from any other processor that might be packaged into a terminal. 

Terminal processor (TP) -An additional processor, not necessary for basic terminal operation, but to add 
other functions, such as local editing or computing. 

SET-UP mode - The terminal mode that allows user to set terminal characteristics. 
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7.3 OVERVIEW 
The STP provides a means of interfacing terminal options. Logically, this interface is similar to that of a 
serial line splice (Figure 7-1) which is accomplished by breaking the serial line from terminal to host and 
inserting the option. An internal interface connector is provided for reasons of packaging aesthetics, and 
additional signals are present to reduce the interface cost. Part of the terminal controller firmware is also 
dedicated to support the STP, since some information needed by the option is passed as data across the 
serial line, rather than assigning additional pins on the interface connector. This firmware also allows the 
option to use the terminal characteristics specified by the user in SET-UP Mode. The STP provides a rea­
sonably cost-effective interface for a large class of terminal options, and is general enough to allow for 
decoupled evolution of terminals and terminal options. 

TERMINAL I· ·I DEVICE ... , ....... --t•MI HOST I 
MA-4288 

Figure 7-la Serial Line Splice Connection 

TERMINAL TC 
CONTROLLER UART 
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Figure 7-lb STP With No Option Present 
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Figure 7-lc STP With Option Present 
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7.4 FUNCTIONAL SPECIFICATION 

7.4.1 Interface Signal Lines 
The signal lines that make up the STP are shown in Figure 7-2. The lines are accessed through a standard 
20-pair shorting connector, described in Paragraph 7.6. In general, the signals are standard EIA serial 
line and modem controls, though some special signals are also present. See Paragraph 7.5 for complete 
electrical specifications. 

TO TERMINAL SHORTING TO EIA LINE 

CONTROLLER PINS CONNECTOR 

TC RXD LINE RXD 
TC TXD LINE TXD 

TC TCLK •I 
INTERNAL TCLK t1 

TC RCLK •I 
INTERNAL RCLK 11 

LOCAL CLK 

OPTION PRES t1 I• 
SIGNAL GROUND 

TC INIT 

TC RTS LINE RTS 
TC DTR LINE DTR 
TC SRTS/SPDS LINE SRTS/SPDS 

TC DSR LINE DSR 
TC CTS LINE CTS 
TC CD LINE CD 
TC SCD/SPDI LINE SCD/SPDI 
TC RI LINE RI 

I• EXT TCLK 
EXT RCLK 

+5 v 
+12 v 
-12 v 

MA-4287 

Figure 7-2 STP Signal Lines 

E~ch pair of signals is connected together when no option is present. When an option is plugged in, each 
connection is broken, though the option may choose to short through any signal it does not wish to control. 
Note that some signals are used between the terminal controller and option only or between option and 
external connector only, and so are defined on only one side of the connector. The signals and their mean­
ings are as folllows. 
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Signal Type Meaning 
TCRXD EIA TC received data. Serial, 

asynchronous data is passed from 
host or option to the TC on this 
line. 

LINERXD EIA Line received data. Serial data is 
passed from host to option or TC 
on this line. 

TCTXD EIA TC transmitted data. Serial data 
is passed from TC to host or 
option on this line. 

LINETXD EIA Line transmitted data. Serial data 
is passed to host from option or 
TC on this line. 

TCTCLK TTL TC transmitter clock. This signal 
from the TC bit rate generator 
normally drives the UART that 
talks to the host. Its frequency 
is 16 times the bit rate. 

INTERNAL TCLK TTL Internal transmitter clock. This 
signal drives the UART associated 
with the TC. When no option is 
installed this signal is driven by 
TC TCLK. With an option installed 
this signal would normally be 
driven by either TC TCLK or LOCAL 
CLK. (Refer to Paragraph 7.4.2.2 
for further information.) The baud 
rate applied to this line may not 
be more than 19,200.for a VTlOO. 

TCRCLK TTL TC receiver clock. Just like TC 
TCLK. 

INTERNAL RCLK TTL Internal receiver clock. Just like 
INTERNAL TCLK(l9,200max. for 
VTlOO). 

LOCALCLK TTL Local bit rate clock. This is a 
clock signal provided by the TC 
which is 16 X, a "convenient" data 
rate for the local (TC to option) 
link. Normally, this bit rate 
would be near the highest rate 
that the TC can handle 
efficiently. It need not be a 
standard bit rate, so this clock 
can be sourced by some timing 
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Signal Type 

OPTION PRESENT TTL 

TCINIT TTL 

TCRTS EIA 
TCDTR 
TCSRTS/SPDS 

LINERTS EIA 
LINEDTR 
LINE SRTS/SPDS 

TCDSR EIA 
TCCTS 
TCCD 
TCSCD/SPDI 
TCRI 

Meaning 
signal that happens to be 
available in the terminal. The 
equivalent X 16 baud rate supplied 
by the VTlOO is 15,734 baud 
(251.744 kHz). 

Option present. A low on this line 
means that no option is present, 
and normal terminal operation is 
in order. It must be passively 
pulled up on the TC board. A high 
on this line indicates the 
presence of an option and informs 
the TC to make appropriate changes 
in its operating modes. 

Initialize. This line notifies the 
option that a power-up clear or 
terminal reset has occurred. (See 
electrical specifications in 
Paragraph 7.5.) 

Terminal controller modem control 
signals. These signals are the 
standard EIA modem control 
signals: request to send, data 
terminal ready, and secondary 
request to send (or speed select). 
The option may ignore them, use 
them itself, or pass them through 
to the corresponding "LINE" 
signals. 

Line modem control signals. EIA 
modem control signals that go to 
the host line may be fed from 
option or from the corresponding 
"TC" signals. In the VTlOO, LINE 
SRTS/SPDS is strapped to pins 11, 
19, and 23 on the RS-232-C 
connector mounted on the terminal. 

TC modem status signals. These 
lines are the standard EIA status 
signals: data set ready, clear to 
send, carrier detect, secondary 
carrier detect (or speed 
indicator), and ring indicator. 
The option may source these 
signals to the TC, or pass through 
the corresponding "LINE" signals. 
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Signal 
LINEDSR 
LINECTS 
LINE CD 
LINE SCD/SPDI 
LINERI 

EXTTCLK 

EXTRCLK 

+5V,+12V, 
-12V 

SIGNAL GROUND 

Type 
EIA 

EIA 

EIA 

Power 

Ground 

7 .4.2 Protocol Specification 

Meaning 
Line modem status signals. The EIA 
modem status signals received from 
the host line connector. May be 
used by the option, or passed 
through to the corresponding "TC" 
signals. In the VTlOO, LINE 
SCD /SPDI is connected to Pin 12 of 
the RS-232-C connector mounted on 
the terminal. This pin is used for 
different functions by different 
modems. 

External transmit clock. This 
signal is provided by a modem or 
other external device. This pin is 
connected to pin 15 on the 
RS-232-C connector mounted on the 
terminal. It is intended to be 
used by an option that needs this 
signal. 

External receive clock. This 
signal is provided by a modem or 
other external device. This pin is 
connected to pin 1 7 on the 
terminal's RS-232-C connector. 

Interface power. (Se~ Paragraph 
7 .5.2 for further specifications.) 

Signal ground. 

Proper operation with the STP requires some firmware support in the terminal controller. This section 
specifies the protocol used to communicate between option and terminal controller. 

7.4.2.1 Terminal Operation With No Option Present - In standalone terminal operation, all signals on 
the STP are passed through by the shorting connector. The terminal controller senses the absence of an 
option and performs its normal function. In SET-UP mode, when the user makes changes to terminal 
characteristics, these changes take effect in the normal manner. Any escape sequences from the host des­
tined for a nonexistent device are ignored by the terminal controller. 

7.4.2.2 Standard Set-Up For Local Link - When an option is present and breaks the serial line as it 
passes through the STP connector, the option and terminal controller must agree on the line character­
istics for the local link. To this end, the assertion of OPTION PRESENT causes the following changes: 

Bits/Char Set to 8 bits per character 

Stop Bits Set to 1 stop bit 
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Parity 

XOFF 

Set to no parity 

Line synchronization (XON/XOFF) must be supported in both directions on the 
local link. Note that the TC must accept XOFF as well as source it. 

Normally, it is assumed that the option will use the TC TCLK and TC RCLK signals to drive its line 
UART, while using LOCAL CLK to drive INTERNAL TCLK and INTERNAL RCLK. The option 
may, however, choose to source another set of clocks to drive the TC UART instead. INTERNAL 
CLOCKS should not be driven at a frequency higher than 19,200 baud for the VTl 00. It is recommend­
ed that INTERNAL TCLK and INTERNAL RCLK be set to the same rate to avoid XON/XOFF tim­
ing problems. 

7.4.2.3 Control Sequences For Terminal Parameters - Only two control sequences are specified for STP 
operation. The first of these reports terminal parameters of interest to the option, while the latter is used 
to request this information. The formats of these sequences are: 

D ECREPTPARM - Report Terminal Parameters 

ESC [ <sol>;<par>;<nbits>; 
<xspeed>;<rspeed>;<clkmul>; 
<flags> x 

DECREQTPARM- Request Terminal Parameters 

ESC [ <sol>x 

The final character for both strings has been chosen as lowercase x (octal code 98, column/row specifier 
7 /8). This is a DEC Private sequence. 

DECREPTPARM is sent by the terminal controller to notify the option (or host) of the status of selected 
terminal parameters. It may be sent when requested by the host or option, or at the terminal's discretion. 
DECREPTPARM will be sent upon receipt of a DECREQTPARM, or voluntarily upon leaving SET­
UP mode when the terminal sees option present asserted and it has been asked to report unsolicited by a 
previous host request. 

The option is responsible for sensing a terminal power-up or reset, which it may note by the assertion of 
TC INIT by the terminal. 

The meanings of the parameters are as follows: 

(*indicates the assumed value if the parameter is not specified.) 

Parameter 
<sol> 

Value 
Oornone 

1 

2 

3 

Meaning 
This message is a request (DECREQTPARM) and the terminal 
will be allowed to send unsolicited reports. 
This message is a request, and henceforth, the terminal may only 
report in response to a request. 
This message is a report (D ECREPTP ARM) and the terminal 
thinks it may report at will, although this particular report may 
not be voluntary. 
This message is a report, and the terminal is only reporting on 
request. 
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Parameter Value Meaning 
<par> 1* No parity set 

2 Parity is always space (not a VTIOO state) 
3 Parity is always mark (not a VTl 00 state) 
4 Parity is set and odd 
5 Parity is set and even 

<nbits> 1* 8 bits per character 
2 7 bits per character 

<xspeed>, <rs peed> Because some terminals have limitations in 
handling numeric values, baud rates cannot be 
sent as decimal strings (e.g., 2400). This 
list of baud rates is basically encoded on 
multiples of 8 so further speeds can be 
specified later and left in baud rate order. 

Bit 
Per 
Sec Rate 
0 50 
8 75 
16 110 
24 134.5 
32 150 
40 200 
48 300 
56 600 
64 1200 
72 1800 
80 2000 
88 2400 
96 3600 
104 4800 
108 7200 (not a VTIOO speed) 
112* 9600 
120 19200 

<clkmul> l* The bit rate multiplier is 16 
2 The bit rate multiplier is 64 

<flags> 0-15 This value communicates 4 bits of user defined information as a 
decimally encoded binary number. These bits may be assigned in 
an STP device dependent fashion. Bit weights are 8 4 2 1 from left 
to right. The default value for these four bits is 0. In the VTl 00, 
these bits are switch group 5 of SET-UP B. 

If any parameter (except for <sol>) is zero or not present, it should be interpreted as the default value 
for this parameter. The default for each parameter is marked with an asterisk(*) in the above list. Any 
parameter out of its defined range must be treated as an error. Additional parameters (beyond these sev­
en) must be ignored without affecting the interpretation of the other parameters. This last restriction al­
lows for future standardization of the additional parameters. 
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7.4.2.4 Initialization - The option must sense the signal TC !NIT from Jhe terminal controller and 
reset itself to initial state upon reception of this signal. Timing for this signal is specified in Paragraph 
7.5.1.2. This signal may be used to reboot a terminal processor if desired. It will be generated at 
terminal power-up, and in response to a "reset to initial state" or confidence test request from the host 
or operator. 

7.4.2.S BREAK - The BREAK signal will be transmitted over both the local and host links in the 
normal manner. If an option which passes characters from the terminal controller to the host without 
modification, the option must detect the break on the local link and generate a corresponding break on 
the host link. 

If a terminal processor treats the terminal controller as a terminal, BREAK from the terminal con­
troller may be used for a standard purpose such as causing entry into ASCII console microcode. This 
may require the option to use a UART with an external "framing error" line, or to design in a 
hardware break detector (counter and gate). 

7.S ELECTRICAL SPECIFICATIONS 

7.S.l Signal Lines 
Specifications for the signal (nonpower) lines are a follows. 

7.S.1.1 Signal Levels - Two classes of signals are present on the STP connector. The first class are 
standard EIA levels, and include transmitted and received data, modem control signals, etc. The sec­
ond class are TTL signals used to control interface operation, and include bit rate clocks, OPTION 
PRESENT, etc. 

For VTIOO: 

All EIA outputs 
Mark State-6.0 to-12.0 V 
Space State +6.0 to 12.0 V 

All EIA inputs 
Mark State +0.75 to -25.0 V, -8.3 mA max. 
Space State +2.25 to +25.0 V, +8.3 mA max. 

All TTL inputs 
VIH = 2.0 V max. 
IIH = 20 µA max. @ VI = 2. 7 V 
VIL = 0.8 V max. 
IIL = 0.5 mA @ VI = 0.4 V 

All TTL outputs 
VOH = 2.7 V@IOH = 0.1 mA 
VOL = 0.5 V@ IOL = 3.2 mA 

7.S.1.2 Signal Timing-The INIT H signal goes high when the VTlOO starts an initialize sequence and 
goes low when the VTlOO is ready to operate. The minimum high time is 100 ms. 

LOCAL CLK has the following period for the VTlOO as shown in Figure 7-3. 
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2T 

I WHERE T = 1.86928 µsec 

MA-4298 

Figure 7-3 Local Clock 

7.5.2 Power Supply Lines 
Voltage regulation specifications and base product power requirements for the VTlOO may be found in 
Chapter 4. All options drawing power through the STP or 20 mA connectors on the VT l 00 terminal 
controller board may draw no more than 0.5 A from any one voltage. Options drawing power from 
any connector in the VTlOO must be sure that their requirements, the needs of other options, and the 
needs of the base VT I 00 are consistent with the capability of the VT l 00 power supply. 

7.5.3 Connector Pinout 

TCTXD 2 l LINETXD 
-4 3EXTTCLK 

TCRXD 6 5LINERXD 
TCRTS 8 7 LINERTS 

-10 9EXTRCLK 
TCCTS 12 11 LINECTS 
TCDSR 14 13 LINE DSR 
TCDTR 16 15 LINEDTR 
TCCD 18 17 LINE CD 
TCRI 20 19 LINE RI 
TCSPDS 22 21 LINE SPDS 
TCSPDI 24 23 LINESPDI 
-12 v 26 25--
TCTCLK 28 27 INTERNAL TCLK 
TCRCLK 30 29 INTERNAL RCLK 
+12 v 32 31--
OPTION PRESENT 34 33 SIGNAL GROUND 
LOCALCLK 36 35--
TCINIT 38 37--
+5V 40 39--

7.6 MECHANICAL SPECIFICATIONS 

7.6.1 Shorting Connector 
The STP connector, DEC part number 12-14829 consists of 20 pairs of shorting bifurcated contacts, 
spaced on 0.125 inch centers, with 0.4 inch penetration (Figure 7-4). 

7.6.2 STP Connector Card 
The card that plugs into the STP connector may serve as just a paddle card with connection to a 
separate module, or may actually contain circuitry such as a minimum terminal processor. The termi­
nal provides room for a card at least as large as and with finger and connector placement similar to 
those in Figure 7-5. STP interfaces to be dedicated to a particular terminal family may depart from this 
specification, but at penalty of future generality. 
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Figure 7-4 STP Connector 

7.7 GUIDELIN~ FOR THE D~IGNER 
This section is not, strictly speaking, part of the STP specification. It is meant to provide some in­
dication of how the STP may be used to implement some different terminal configurations. It is not 
intended to be an exhaustive study of all possible options, nor to dictate particular design decisions. It 
is hoped, however, that it will be useful to the architect and option designer, and provide some insight 
into the choices made in specifying the STP. 

7.7.1 Use with Receive Only Derice 
There are two ·basic ways to implement a receive only device on the STP. One method requires only 
one UART, the other two. The first method is more limited, however, while the second is more 
flexible. 

7.7.1.1 Single UART Method - In this case, the option shorts through all STP signals and does not 
assert OPTION PRESENT. It picks up the receive bit rate clock from the STP signal lines and uses 
only the receive side of its UART to tap off the TC RXD/LINE RXD line. It also watches for TC 
INIT and may, if desired, monitor the state of the modem control and status lines. 

The limitations of this method are: 

1. The option may not send XOFF to the host to control the received data rate. 

2. The option gets no information or parity status or sense from the terminal controller. It may 
try to deduce this information from the data it sees, or specify that it may only be used in 
certain modes, however. 
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3. The option gets no information on number of bits/char or bit rate multiplier from the 
terminal controller. Similar to parity problem. 

The advantage of this method is its low cost for implementing a receive only device. 
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---:.r.-=--=--=--=--=--=--8-.-51_m_m--_~_(4_·3_2_5_i n_._l ~~~~~~~--.. ~-,14.-=--=--=--=-=:j: •• _ 2 .03 mm 
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I 
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Figure 7-5 STP Option Card 
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7.7.1.2 Two UART Method - In this case, the option breaks the serial data and clock lines on the 
STP, while passing through the modem control and status signals without change. It asserts OPTION 
PRESENT, normally ties LOCAL CLK to INTERNAL TCLK and INTERNAL RCLK as well as to 
its own local UART, and uses TC TCLK and TC RCLK to drive its own line UART. 

In this mode, the option is responsible for implementing XON /XOFF on the host link, if that feature 
is enabled. It may also XOFF the terminal controller if the data is coming too fast, since the data rates 
on the local and host links may not be the same. It must, of course, also respond to an XOFF from the 
terminal controller. 

7.7.2 Use With Passive Device 
Unlike the receive only device, the passive device option wishes to transmit data on the host link, and 
must therefore break the serial line as it crosses the STP connector. 

The passive device connects to the STP in the same way as the two UART receive only device. It 
asserts OPTION PRESENT and drives INTERNAL TCLK and INTERNAL RCLK (with either 
LOCAL CLK or a clock generated by the option itself). 

In this mode of operation, the option must parse all valid ANSI sequences it passes from the terminal 
controller to the host. First, it must recognize DECREPTPARM in order to get the current set of 
terminal characteristics. Second, it must parse all other ANSI sequences so that it never sends data to 
the host in the middle of a sequence generated by the terminal controller. Sequences that must be 
handled correctly are specified in ANSI X3.64-1977, and include: escape sequences, control sequences, 
control strings, and single shifts. 

Since a passive device does not need to talk to the terminal controller, it need not parse ANSI se­
quences from the host before passing them on to the terminal controller. Note that the terminal 
controller must accept an XOFF in the middle of a (escape or control) sequence without error. The 
option need only recognize those sequences which belong to it. As long as these are valid ANSI 
sequences they will be ignored by the terminal controller. 

Because a single terminal may have more than one option, it is required by this specification that any 
passive device must replicate the standard STP shorting connector. This shorting connector should 
break the host link on the option before that link returns to the STP connector of the terminal con­
troller (or option) that the device plugs into. (For more detail on these requirements, see Paragraph 
7.7.6). 

7.7.3 Use With Active Device 
There are at least two types of active devices: ( 1) the terminal processor acting as the CPU in a 
standalone system packaged in a terminal box, and (2) the terminal processor acting to enhance the 
terminal functionality, to provide local editing, format and value. checking, etc. In the former case, the 
terminal processor (the active device) views the local link and host link sides of the STP as two separate 
entities and may, in fact, not even make use of the host link. In the latter case, by contrast, the terminal 
processor (again the active device) is seen only as augmenting the basic terminal operation, and (in 
some abstract sense) passes through all the data it handles between host and terminal controller. 

7.7.3.1 Terminal Processor As Standalone CPU""" In this configuration, the terminal processor treats 
the local and host links of the STP as two separate devices. It asserts OPTION PRESENT to set the 
local link to a standard state. It retains control of the host link, though it may listen to DECREP­
TPARM sequences sent by the terminal controller if this is appropriate to the application. It may use 
or ignore TC RCLK and TC TCLK as it wishes. If the TP needs "boot" and "console entry" signals, 
these needs may .be met by INIT and local BREAK, respectively. 
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7.7.3.2 Terminal Processor Augmenting Basic Terminal Operation - In this case, the terminal proces­
sor is used to add functionality to the terminal. Logically, communication is between the host and the 
"terminal" (terminal controller plus terminal processor), rather than between a CPU and two devices 
as in the standalone CPU case. The terminal processor may intercept the normal data stream to and 
from the terminal controller, rather than just listening for (and interjecting) special control sequences, 
as in the passive device case. One example of such an option is a printer graphics option, which would 
receive graphic instructions, convert them into a bit map representation, and transmit that bit map 
serially to the printer terminal controller. Another example is that of a multiplexer which might make a 
CRT terminal into three logical terminals by maintaining cursors in each of three screen areas, routing 
keyboard input to the proper host task, etc. 

7.7.4 Use With Communications Option 
This case is similar to the active device configurations discussed in Paragraph 7. 7. 3. In addition, the 
option may use the EXT TCLK and EXT RCLK signals. Communication options would not normally 
need to replicate the STP connector, since there would be no further options between the terminal and 
the communications line. 

7.7.5 Use With An External Processor 
As long as control sequences used by the terminal controller to pass information to the terminal 
processor are present in the terminal controller firmware, there is no reason to prevent an external 
processor (host) from using them. This applies when the host CPU wishes to act as an enhancement to 
the terminal, (Paragraph 7. 7 .3.2), but does not fit into the terminal cabinet. Such a capability is also 
useful in writing and debugging programs that eventually run in a terminal resident, terminal proces­
sor. To allow this operation, a small interface card plugged into the STP does the following: 

1. Asserts OPTION PRESENT. 

2. Provides a standard bit rate (known to the host) to INTERNAL RCLK and INTERNAL 
TCLK. TC RCLK and TC TCLK would not be used directly, though DECREPTPARM 
would advise the host of this information. 

3. Passes through RXD, TXD, and all modem control signals. If the host needed to sense and 
drive all modem signals, a special host interface might be required. 

In this way, the host CPU can do a fairly good job of emulating the terminal processor and may 
replace it in some applications. 

7.7.6 Use With More Than One Option 
While it is believed that multiple options can be supported on the STP, no detailed specifications for 
such operation are given at this time. All options which plug into the STP must, however, replicate the 
STP connector on the "host" side of their interfaces, to allow for the addition of other options. The 
only exceptions to this rule are those devices which must, by their very nature, be the "last" device in 
the terminal. Examples of such devices are a current loop adapter or modem. 
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8.1 INTRODUCTION 

CHAPTERS 
GRAPHICS CONNECTOR 

An 18 pin dual-in-line connector is provided in the VTl 00 for internal options that generate digital video 
signals, and may additionally require 8-bit ASCII data forwarded by the VTlOO from the commu­
nications line as specified below. An option not requiring all 18 signals may use a shorter connector 
plugged into the appropriate set of holes on the graphics connector. 

All signals below are identified as "to the VTlOO" (T) or "from the VTlOO" (F). 

Signal 
07-DO 

24.0734MHz 

07 (F) I 
D6(F) 2 
05 (F) 3 
D4(F) 4 
03 (F) 5 
D2(F) 6 
Dl (F)7 
DO(F) 8 
SignalGnd 9 

Pin Numbers 
18 Signal Ground 
17 (T) Graphic Video 1 L 
16 (F) Vertical Blank L 
15 (F) Graphic Write L 
14 (F) Horizontal Blank H 
13 (F) INITH 
12 (T) Graphic Video 2 L 
11 (T) Graphic Flag L 
10 (F) 24.0734 MHz Clock 

Description 
During the VTlOO "Graphic Processor On" mode (see Appendix A for 
entry and exit), all characters transmitted to the VT 100 on the 
communications line are transferred to these data lines with a graphic 
write strobe. The only characters not transmitted are the "Graphic 
Processor Off' escape sequence. (Maximum load = two 7 4 XX loads 
plus 50pF.) 

VTlOO Master Video Clock. (Maximum load= one 74SXX load.) 
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Signal 
Graphic Flag L 

INITH 

Horizontal Blank H 

Vertical Blank L 

Graphic Video 1 Land 2 L 

Description 
On initialization (between the time INIT H goes low and the first 
character is transmitted to the graphics connector in "Graphic 
Processor On" mode) the GRAPHIC FLAG will be checked. If the 
flag is low, the VT 100 assumes the presence of an option on the 
graphics connector and enters "Graphic Processor On" mode normally 
upon receipt of the appropriate control. If the flag is high, the VTl 00 
assumes that no option is installed and refuses to enter "Graphic 
Processor On" mode. After initialization a low on the GRAPHIC 
FLAG indicates that the option is prepared to receive characters from 
the VTl 00. A high GRAPHIC FLAG indicates the option is busy, the 
VTl 00 stores incoming characters in its buffer and responds to the 
host in its normal fashion if its buffer becomes full (see Appendix A 
Communications Protocol). (Input load= one 74LSXX load plus 
4.7Kohms to +5 V.) 

The VTl 00 asserts this pin high whenever it begins an initialize 
sequence (power-up or on command) and asserts INIT low whenever it 
is ready to begin normal operation. The minimum high pulse width is 
100 ms. (Maximum load =two 74XX loads plus 50 pF.) 

Asserted high during VT 100 blank time. Used for horizontal sync and 
to indicate the start of VTlOO display. 

Pulse period = 63.556 µs 
Pulse width = 11.465 µs/80 column mode; 12.088µs/132 column 
mode 
Delay Falling Edge of HORIZONTAL BLANK H to First Dot from 
VTlOO = 500 ns/80 column mode; 250ns/132 column mode 
(Maximum load= one 74XX load plus 50 pF.) 

Asserted high only during displayed scans on the VT 100. In all modes 
the VTlOO displays 240 complete scans/field. The VERTICAL 
BLANK signal transitions between 1.2 µsand 1.5 µs after the rising 
edge of HORIZONTAL BLANK H. (Maximum load= one 74XX 
load plus 50 pF.) 

A truth table for the intensity of the display for different values of 
these inputs is shown below. The table applies only to areas of the 
screen that are otherwise black. When graphic data overlaps other 
data in the VTlOO, the display is as bright or brighter than the values in 
the table. 

GV1 
H 
L 
H 
L 

GV2 
H 
H 
L 
L 

Intensity 
Black 
Dim 
Normal 
Bright 

(Input load= one 74XXloadplus4.7Kohm to +5 V.) 
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Signal 
Graphic Write L 

8.2 HAROCOPY ENABLE 

Description 
This pin is pulsed low by the VTIOO during valid data on 07-DO. Data 
(07-DO) is stable 25 ns before the falling edge of GRAPHIC WRITE 
and remains sta hie for 25 ns after the rising edge of GRAPHIC 
WRITE. The pulse width low of GRAPHIC WRITE is 350 ns ± 50 
ns. (Maximum load = two 74XX loads plus 50 pf.) 

Provision has been made in the VTI 00 for the future addition of an external hardcopy option to record the 
screen. Such a device is assumed to monitor the graphics connector to receive the "copy" command and 
to obtain its picture information from the composite video output. Upon receipt of the escape sequence 
DECHCP (see Appendix), the VTlOO will stop updating the screen but will not cease blinking oper­
ations. Following the freeze, the VTlOO will write an 8-bit character of all ones (FFH) to the graphics 
port. The GRAPHIC FLAG should go high when this character is transmitted; and the VTlOO will main­
tain the screen frozen until the flag is seen to be low,. at which time the VTlOO will resume normal oper­
ation. 

8-3 





APPENDIX A 
PROGRAMMING INFORMATION 

The VTlOO terminal normally performs a two-part function. It is an input device to a computer -
information entered through the keyboard is sent to the computer. It is simultaneously an output 
device for the computer - that is, data coming in from the computer is displayed on the video screen. 
Figure A-1 shows the data flow. 

This appendix discusses data flow between the VT 100 and the host. Included are the codes generated 
by the keyboard; the transmission protocol followed by the terminal; and the actions and reactions of 
the terminal to control codes and escape sequences, in both ANSI and VT52 modes of operation. 

The VTlOO is an upward and downward software compatible terminal; that is, previous DEC video 
terminals have DEC private standards for escape sequences. The American Standards Institute 
(ANSI) has since standardized escape sequences in terminals. ANSI standards allow the manufacturer 
in implementing each function. This appendix describes how the VTlOO responds to the implemented 
ANSI control functions. 

VT100 

.----------, 

RECEIVER 

TRANSMITTER 

I 
I 
I 
I 
I 
I 
I 

L- -------..J 

COMPUTER 
(HOST) 

~ 
COMMUNICATION 
LINES 

MA-1994 

Figure A-1 Terminal Data Flow 
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The VTlOO is compatible with both the previous DEC standard and ANSI standards. Customers may 
use existing DEC software designed around the VT52 or new VTlOO software. The VTlOO has a "VT52 
compatible" mode in which the VTlOO responds to escape sequences like a VT52. In this mode, most 
of the new VT I 00 features cannot be used. 

Throughout this discussion references are made to "VT52 mode" or "ANSI mode." These two terms 
indicate the VTIOO's software compatibility. All new software should be designed around the VTIOO 
"ANSI mode." Future DIGITAL vid~o terminals will not necessarily be committed to VT52 com­
patibility. 

VTIOO KEYBOARD 
The VTIOO keyboard (Figure A-2) has a key arrangement similar to an ordinary office typewriter. In 
addition to the standard typewriter keys the VTlOO has additional keys and indicators that generate 
escape and control sequences, cursor control commands, and to show the current terminal status. 

The operator uses the keyboard to transmit codes to the host. Some keys transmit one or more codes 
to the host immediately when typed. Other keys such as CTRL and SHIFT do not transmit codes 
when typed, but modify the codes transmitted by other keys. The code-transmitting keys cause the 
terminal to make a clicking sound to verify to the operator that the keystroke has been processed by 
the terminal. If two code-transmitting keys are pressed together, two codes will be transmitted accord­
ing to the order in which the keys were typed. The terminal does not wait for the keys to be lifted, but 
transmits both codes as soon as possible after the keys are first typed. If three such keys are pressed 
simultaneously, the codes for the first two keys are transmitted immediately; the code for the third is 
transmitted when one of the first two keys is lifted. 

LED Indicators 
The keyboard has seven light emitting diodes (LEDs) of which two are committed to the com­
plementary ON-LINE/LOCAL function. The power on condition is implicitly shown by one of the 
two LEDs being on; that is, if the keyboard is connected and power is on, one of these LEDs is on. 

A third LED indicates a "keyboard locked" condition. In this condition the keyboard has been 
"turqed off' automatically by the terminal due to a fuH buffer or by the host through the transmission 
of an XOFF to the terminal. 

The four remaining LEDs are programmable and can be assigned any meaning for specific appli­
cations. The code sequences to turn these LEDs on or off are discussed later. 

SET-UP Key 
The SET-UP key is at the upper-left corner of the main key array. Operations performed in SET-UP 
mode can be stored in nonvolatile memory (NVR) so that turning terminal power off does not, by 
itself, alter the terminal configuration. 

The procedures to change the SET-UP features are provided in the operator's information section of 
this manual. SET-UP features that may be modified by the host are listed in Table A-I and described 
in detail under the escape sequences. 

Alphabetic Keys 
The VTIOO transmits lowercase code unless either or both SHIFT keys are down, or unless the CAPS 
LOCK key is down. Pressing CAPS LOCK locks only the 26 alphabetic keys in the shifted (uppercase) 
mode. Table A-2 shows the codes generated by the alphabetic keys. 
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Table A-1 SET-UP Features and Machine States 

SET-UP Feature 
or Machine State 

Alternate keypad mode 
ANSI/VT52 
Auto repeat 
AUTO XON XOFF 
Bits per character 
Characters per line 
Cursor 
Cursor key mode 
Graphics mode 
Interlace 
New Line 
Keyclick 
Margin bell 
Origin mode 
Parity 
Parity sense 
Power 
Receive speed 
Screen 
Scroll 
Tabs 
Transmit speed 
Wraparound 

I •3 £I (shifted) 

Changeable 
from Host 
Computer• 

Yes (DECKPAM/DECKPNM) 
Yes (DECANM) 
Yes (DECARM) 
No 
No 
Yes (DECCOLM) 
No 
Yes (DECCKM) 
Yes (DECGON/DECGOFF) 
Yes (DECINLM) 
Yes (LNM) 
No 
No 
Yes (DECOM) 
No 
No 
No 
No 
Yes (DECSCNM) 
Yes (DECSCLM) 
Yes (HTS /TBC) 
No 
Yes (DECAWM) 

Yes 

Saved in NVR 
and Changeable 
in SET-UP 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

• The appropriate control or escape sequence mnemonic is indicated in parentheses. 
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Table A-2 Alphabetic Key Codes (Octal) 

Key Uppercase Lowercase 

A 101 141 
B 102 142 
c 103 143 
D 104 144 
E 105 145 
F 106 146 
G 107 147 
H 110 150 
I 111 151 
J 112 152 
K 113 153 
L 114 154 
M 115 155 
N 116 156 
0 117 157 
p 120 160 
Q 121 161 
R 122 162 
s 123 163 
T 124 164 
u 125 165 
v 126 166 
w 127 167 
x 130 170 
y 131 171 
z 132 172 
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N onalphabetic Keys 
Each nonalphabetic key can generate two different codes. One code is generated if neither SHIFT key 
is pressed. The other code is generated if either or both SHIFT keys are down. Unlike the shift lock key 
of a typewriter, the CAPS LOCK key does not affect these keys; it affects only the alphabetic keys. 
Table A-3 shows the nonalphabetic keys and the codes they generate. 

Function Keys 
Several keys on the keyboard transmit control codes. Control codes do not produce displayable char­
acters but are codes for functions. If these codes are received by the terminal, the VTlOO performs the 
associated function shown in Table A-4. 

Table A-3 Nonalphabetic Key Codes (Octal) 

Neither SHIFT Either or Both 
Lowercase Key Down Uppercase SHIFT Keys Down 
Character (octal) Character (octal) 

1 061 041 

2 062 @ 100 

3 063 #or.£ 043 

4 064 $ 044 

5 065 % 045 

6 066 A (circumflex) 136 

7 067 & 046 

8 070 * 052 

9 071 ( 050 

0 060 ) 051 

- (minus) 055 (underline) 137 

= 075 + (plus) 053 

t 133 t 173 

(colon) 073 (colon) 072 

' (apostrophe) 047 " (quote) 042 

, (comma) 054 < 074 

(period) 056 > 076 

I (slash) 057 ? 077 

\ (backslash) 134 174 
' (accent grave) 140 (tilde) 176 

} 135 } 175 
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Key 

RETURN* 
LINE FEED 
BACKSPACE 
TAB 
SPACE BAR 

ESC 

DELETE 

Table A-4 Function Key Codes 

Octal Value 
of Code Sent 
or Received 
by VTlOO 

015 
012 
010 
011 
040 

033 

177 

Action Terminal Would 
Take if Host Sent That 
Code 

Carriage return function 
Line feed 
Backspace function 
Tab function 
Deposit space on screen; erase what 
was there before 
Initial delimiter of an escape sequence -
interpret following character string from 
host as command, rather than display it 
Ignored by VT 100 

*RETURN key can be redefined so that it issues 015-012 (octal) (carriage return-line feed). 
New Line feature in SET-UP mode provides this capability. 

NO SCROLL - When NO SCROLL is pressed it generates a single XOFF code and inhibits further 
scrolling. When pressed again the same key generates XON. In practice, if the software recognizes 
XOFF, the host stops transmitting until NO SCROLL is pressed again to allow scrolling. If the 
XOFF /XON feature is disabled (SET-UP function) NO SCROLL causes no action. 

BREAK - Pressing BREAK forces the transmission line to its space state for 0.2333 seconds ± 10 
percent. If either SHIFT key is down, the time increases to 3.5 seconds ± 10 percent. 

SHIFT and BREAK pressed together provide the long-break-disconnect function. Used with properly 
configured modems with RS232-C levels, it disconnects both the local and remote data sets. For 
modems connected via the 20 mA loop, issuing the long space may disconnect the remote data set only. 

CONTROL and BREAK pressed together cause the transmission of the answerback message. 

BREAK does not function when the VTlOO is in LOCAL mode. 

CTRL (Control) - CTRL is used in conjunction with other keys on the keyboard to generate control 
codes. If CTRL is held down when any of the keys in Table A-5 are pressed, the code actually trans­
mitted is in the range OOOs-037 8· 

Auto Repeating 
All keys auto repeat except: SET-UP, ESC, NO SCROLL, TAB, RETURN, and any key pressed with 
CTRL. Auto repeating may be disabled (SET-UP function). Auto repeating works as follows: when a 
key is pressed, its code(s) is sent once, immediately. If the key is held down for more than one-half 
second, the code(s) is sent repeatedly at a rate of approximately 30 Hz (less if low transmit baud rates 
are used) until the key is released. 
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Table A-S Control Codes Generated 

Key Pressed with 
CTRL key down 
(shifted or 
unshifted) 

Space Bar 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
v 
w 
x 
y 
z 
[ 
\ 
] 

? 

Octal Code 
Transmitted 

()()() 

001 
002 
003 
004 
005 
006 
007 
010 
011 
012 
013 
014 
015 
016 
017 
020 
021 
022 
023 
024 
025 
026 
027 
030 
031 
032 
033 
034 
035 
036 
037 
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Function 
Mnemonic 

NUL 
SOH 
STX 
ETX 
EOT 
ENQ 
ACK 
BELL 
BS 
HT 
LF 
VT 
FF 
CR 
so 
SI 
OLE 
DCl orXON 
DC2 
DC3orXOFF 
DC4 
NAK 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
us 



Cursor Control Keys 
The keyboard contains four keys labeled with arrows in each of four directions. These keys transmit 
escape sequences. If the host echoes these escape sequences back to the terminal, the cursor moves one 
character up, down, right, or left. Table A-6 shows the escape sequences generated by each key. 

AUXILIARY KEYPAD 
The keys on the auxiliary keypad normally transmit codes for the numerals, decimal point, minus sign, 
and comma. ENTER transmits the same code as RETURN. The host cannot tell if these keys were 
pressed on the auxiliary keypad or on the main keyboard. Therefore, software that requires consid­
erable numeric data entry need not be rewritten to use the keypad. 

However, if software must distinguish between pressing a key on the auxiliary keypad and pressing the 
corresponding key on the main keyboard, the host can give the terminal a command to place it in 
keypad application mode. In keypad application mode all keys on the auxiliary keypad are defined to 
give escape sequences that may be used by the host as user-defined functions. 

The codes sent by the auxiliary keypad for the four combinations of the VT52/ ANSI mode and 
keypad numeric/application mode are shown in Tables A-7 and A-8. None of the keys are affected by 
pressing SHIFT, CAPS LOCK, or CONTROL. 

Cursor 
Key 

Up 
Down 
Right 
Left 

NOTE 
In ANSI mode, if the codes are echoed back to the 
VT100, or if the terminal is in local mode, the last 
character of the sequence is displayed on the screen; 
e.g., PFl displays a "P." 

Table A-6 Cursor Control Key Codes 

VTS2 ANSI Mode and Cursor ANSI Mode and Cursor 
Mode Key Mode Reset Key Mode Set 

ESCA ESC±A ESCO A 
ESCB ESC±B ESCOB 
ESCC ESC±C ESCOC 
ESCD ESC±D ESCOD 
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Table A-7 VT52 Mode Auxiliary Keypad Codes 

Numeric Application 
Key Mode Mode 

0 0 ESC? p 
1 1 ESC? q 
2 2 ESC? r 
3 3 ESC? s 
4 4 ESC? t 
5 5 ESC? u 
6 6 ESC? v 
7 7 ESC? w 
8 8 ESC? x 
9 9 ESC? y 

ESC? m 
ESC? I 
ESC? n 

ENTER Same as RETURN ESC? M 
PFl ESCP ESCP 
PF2 ESCQ ESCQ 
PF3 ESCR ESC R 
PF4 ESC S ESC S 

Table A-8 ANSI Mode Auxiliary Keypad Codes 

Numeric Application 
Key Mode Mode 

0 0 ESCO p 
1 I ESCOq 
2 2 ESCO r 
3 3 ESCOs 
4 4 ESCO t 
5 5 ESCO u 
6 6 ESCOv 
7 7 ESCOw 
8 8 ESCOx 
9 9 ESCOy 

ESCOm 
ESC 0 I 
ESCOn 

ENTER Same as RETURN ESCOM 
PFl ESCO P ESCOP 
PF2 ESCOQ ESCOQ 
PF3 ESCOR ESCO R 
PF4 ESCO S ESCO S 
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SPECIAL GRAPHICS CHARACTERS 
If the Special Graphics set is selected, the graphics for ASCII codes l 37s through l 76s will be replaced 
according to Table A-9. (See the SCS escape sequence.) 

COMMUNICATION PROTOCOLS 

Full Duplex 
The terminal can operate at transmission speeds up to 19,200 baud. However, the terminal may not be 
able to keep up with incoming data. The terminal stores' incoming characters in a 64 character buffer 
(128 characters in later model terminals) and processes them on a first-in/first-out basis. When the 
content of the buffer reaches 48 characters, the terminal transmits 023g (XOFF or DC3). On this signal 
the host should suspend its transmission to the terminal. Eventually, if the host stops transmitting, the 
terminal depletes the buffer. When 16 characters remain in the buffer the terminal transmits 021 g 
(XON or DCl) to signal the host that it may resume transmission. 

If the host fails to respond to an XOFF from the terminal in a timely manner, the buffer continues to 
fill. When the 64-character capacity of the buffer is exceeded, a condition occurs called "buffer over­
flow." To determine if the buffer will overflow use the following formulas: 

No. of chars to overflow = 
16- [3 X (receiver speed/transmit speed)] 

Time to respond to XOFF = 
No. of chars to overflow X (bits/char+ parity bit+ 
2)/receiver speed 

Example 
The VTlOO is transmitting 8-bit characters with no parity at 1200 baud and receiving at 1200 baud. The 
terminal has just sent an XOFF which the host must respond to within 0.1083 second to avoid a buffer 
overflow. 

No. of chars to overflow = 
16-[(3X 1200/1200)]= 13chars 

Time to respond to XOFF = 
13 X (8+0+2)/1200 = 0.1083 sec 

Example 
The VTlOO is transmitting 7-bit characters with parity at 300 baud and receiving at 1200 baud. The 
terminal has just sent an XOFF which the host must respond to within 0.0333 second to avoid a buffer 
overflow. 

No. of chars to overflow = 
16- [(3 X 1200/300)] = 4 chars 

Time to respond to XOFF = 
4 X (7+1+2)/1200 = 0.0333 sec 

If the buffer overflows, the VT 100 begins to discard incoming characters and the error character is 
displayed. 
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Table A-9 Special Graphics Characters 

Octal US or UK 
Code Set Special Graphics Set 

137 Blank 
140 \ • Diamond 
141 a .... Checkerboard (error indicator) 
142 b H-r HT (horizontal tab) 
143 c FF FF (form feed) 
144 d ~ CR (carriage return) 
145 e ~ LF (line feed) 
146 f 0 Degree symbol 
147 g ± Plus/minus 
150 h Ni_ NL (new line) 
151 \tr VT (vertical tab) 
152 j _J Lower-right corner 
153 k I Upper-right corner 
154 1 r Upper-left corner 
155 m L Lower-left corner 
156 n + Crossing Lines 
157 0 Horizontal line - scan 1 
160 p Horizontal line - scan 3 
161 q Horizontal line - scan 5 
162 r Horizontal line - scan 7 
163 s Horizontal line - scan 9 
164 t I- Left "T" 
165 u --! Right "T" 
166 v .l Bottom "T" 
167 w T Top "T" 
170 x I Vertical bar 
171 y ~; Less than or equal to 
172 z ~: Greater than or equal to 
173 t .,.. Pi (mathematical) 
174 ± =F Not equal to 
175 } £ UK pound symbol 
176 Centered dot 

NOTES 
Codes 1528-1568 , 161 8 , and 1648 -1708 are used to draw rectangular grids. Each piece 
of this line drawing set is contiguous with others so that the lines formed are unbroken. 

Codes 157 8 -1638 give better vertical resolution than dashes and underlines when drawing 
graphs. Using these segments, 120 X 132 resolution may be obtained in 132 column mode 
with the advanced video option installed. 
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Software that does not support receipt of XOFF /XON signals from the terminal can still use the 
VTlOO provided the software never sends the ESC code to the terminal, the baud rate is limited to 4800 
or less, and the software does not use smooth scrolling or split screen features. 

Two of the terminal functions, Reset and Self-Test, reinitialize the terminal and erase the buffer. This 
means that if characters are received subsequent to the commands to perform these two functions and 
the characters are placed in the buffer, the character would be destroyed without being processed. 

To compensate for this, the host may act in one of two ways. 

l. Immediately after sending the terminal the commands to perform either the Reset or Self­
Test functions, the host may act as if it had received XOFF from the terminal, thus sending 
no more characters until it receives XON. The terminal transmits XON only after it com­
pletes the specified operation and the: XOFF /XON feature is enabled. 

2. When the first method cannot be implemented, a delay of no less than l 0 seconds may be 
used to allow the terminal time to complete the invoked function. This method, however, 
does not guarantee against the loss of data when an invoked function has detected an error. 
And while this delay is currently adequate, future options may require a change in the time 
delay. 

The XOFF /XON synchronization scheme has an advantage over requiring the host to insert delays or 
filler characters in its data stream. Requiring a minimum of software support, XON/XOFF ensures 
that every character or command sent to the VTlOO is processed in correct order. It frees interface 
programs from all timing considerations and results in more reliable operation. 

In addition to the buffer-filling condition, there are two other means of transmitting XOFF and XON: 
the NO SCROLL key, and Control S/Control Q. If XOFF mode is enabled, the VTlOO coordinates 
these three sources of XOFF and XON so that: the desired effect occurs. For example, if the buffer­
filling condition has caused an XOFF to be sent and then the operator presses NO SCROLL, a second 
XOFF is not sent. Instead of sending an XON when the buffer empties, the VTlOO waits until the 
operator presses NO SCROLL again before sending XON. 

Also, entering SET-UP mode causes the VTlOO to temporarily stop taking characters from the buffer. 
An XOFF is sent if the buffer becomes nearly full. 

Control Sand Control Qare also synchronized with the NO SCROLL key. 

If the XOFF feature is disabled, the buffer-filling condition does not send an XOFF, the NO SCROLL 
key is disabled, and Control S and Control Q are transmitted as typed. 

The VTlOO also recognizes received XOFF and XON. Receipt of XOFF inhibits the VTlOO from 
transmitting any codes except XOFF and XON. From three to seven keystrokes on the keyboard are 
stored in a keyboard buffer (some keys transmit two or three codes, e.g., cursor controls). If the 
keyboard buffer overflows, keyclicks stop and the KBD LOCKED LED lights. Transmission resumes 
upon receipt of XON. 

If the user transmits an XOFF to the host (by Control S or NO SCROLL}, the host should not echo 
any further type-in until the user types XON. This places the burden of not overloading the host's 
output buffer on the user. 

Entering and exiting SET-UP clears the transmit and keyboard locked modes. 
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TERMINAL CONTROL COMMANDS 
The VTlOO has many control commands that cause it to take action other than displaying a character 
on the screen. In this way, the host commands the terminal to move the cursor, change modes, ring the 
bell, etc. The following paragraphs discuss terminal control commands. 

Control Characters 
Control characters have values of 000g-037g, and l 77g. The control characters recognized by the 
VTIOO are shown in Table A-10. All other control codes cause no action to be taken. 

Escape Sequences 
Table A-11 provides a summary of the VTlOO escape sequences. 

ANSI Compatible Mode 

Cursor Movement Commands 
Cursor up 
Cursor down 
Cursor forward (right) 
Cursor backward (left) 
Direct cursor addressing 

Index 
Reverse index 
Save cursor and attributes 
Restore cursor and attributes 

*Pl = line number; Pc = column number. 

ESC [PnA 
ESC [Pn B 
ESC [Pn C 
ESC [Pn D 
ESC [ Pl; Pc H * or 

· ESC [ Pl; Pc f * 
ESCO 
ESCM 
ESC7 
ESC8 

NOTE 
Pn refers to a decimal parameter expressed as a 
string of ASCII digits. Multiple parameters are sep-

arated by the semicolon character (07Js). If a pa­
rameter is omitted or specified to be 0 the def a ult 
parameter value is used. For the cursor movement 
commands, the default parameter value is 1. 

Line Size (Double-height and Double-width) Commands 
Change this line to double-height top half 
Change this line to double-height bottom half 
Change this line to single-width single-height 
Change this line to double-width single-height 

Character Attributes 
ESC [ Ps;Ps;Ps; .... ;Ps m 

ESC#3 
ESC#4 
ESC#5 
ESC#6 

Ps refers to a selective parameter. Multiple parameters are separated by the semicolon character (073g). 
The parameters are executed in order and have the following meanings. 

0 or none 
l 
4 
5 
7 

All attributes off 
Bold on 
Underscore on 
Blink on 
Reverse video on 

Any other parameter values are ignored. 
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Table A-10 Control Characters 

Control Octal 
Character Code Action Taken 

NUL 000 Ignored on input (not stored in input buffer 
see full duplex protocol) 

ENQ 005 Transmit answerback message 
BEL 007 Sound bell tone from keyboard 
BS 010 Move cursor left one character position, unless 

it is at left margin, in which case, no action 
occurs 

HT 011 Move cursor to next tab stop, or to right margin 
if no further tab stops are present on line 

LF 012 Causes line feed or new line operation. (See 
new line mode.) 

VT 013 Interpreted as LF 
FF 014 Interpreted as LF 
CR 015 Move cursor to left margin on current line 
so 016 Select G 1 character set, as selected by "ESC)" 

sequence 
SI 017 Select GO character set, as selected by "ESC (" 

sequence 
XON 021 Terminal resumes transmission 
XOFF 023 Terminal stops transmitting all codes except 

XOFF and XON 
CAN 030 If sent during escape or control sequence, 

sequence is immediately terminated and not 
executed. Also causes error character to be 
displayed. 

SUB 032 Interpreted as CAN 
ESC 033 Introduces an escape sequence 
DEL 177 Ignored on input (not stored in input buffer) 
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Table A-11 VTIOO Escape Sequences Summary 

Feature 

Cursor Up 
Cursor Down 
Cursor Right 
Cursor Left 
Select Special Graphics character set 
Select ASC 11 character set 
Cursor to home 
Reverse line feed 
Erase to end of screen 
Erase to end of line 
Direct cursor address 
Identify 
Enter alternate keypad mode 
Exit alternate keypad mode 
Graphics processor on 
Graphics processor off 
Enter ANSI mode 

Note I 

VTS2 Compatible Mode 

ESCA 
ESCB 
ESCC 
ESCO 
ESCF 
ESCG 
ESCH 
ESCI 
ESCJ 
ESCK 
ESC Ylc (see note I) 
ESC Z (see note 2) 
ESC = 
ESC> 
ESC I (see note 3) 
ESC 2 (see note 3) 
ESC< 

Line and column numbers for direct cursor address are single character codes whose values are the 
desired number plus 37g. Line and column numbers start at I. 

Note 2 
Response to ESC Z is ESC / Z. 

Note 3 
Ignored if no graphics processor option is installed in the VTIOO. 

Erasing 
From cursor to end of line 
From beginning of line to cursor 
Entire line containing cursor 
From cursor to end of screen 
From beginning of screen to cursor 
Entire screen 

Programmable LEDs 
ESC [ Ps; Ps; ... Ps q 

ESC [ K or ESC [ 0 K 
ESC [ l K 
ESC [2 K 
ESC [ J or ESC [ 0 J 
ESC [I J 
ESC [ 2J 

Ps are selective parameters separated by semicolons (073s) and executed in order, as follows. 

Oornone 
I 
2 
3 
4 

All LEDs off 
LED #1 on 
LED#2on 
LED #3 on 
LED#4on 

Any other parameter values are ignored. 
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Character Sets (GO and G 1 Designators) 
The GO and G l character sets are designated as follows: 

Character Set 
United Kingdom (UK) 
United States (USASCII) 
Special graphics characters 

and line drawing set 
Alternate character ROM 
Alternate character ROM 

special graphics characters 

Scrolling Region 
ESC [Pt; Pb r 

GO 
ESC(A 
ESC(B 
ESC (0 

ES(:: ( 1 
ESC(2 

GI 
ESC)A 
ESC)B 
ESC)O 

ESC) l 
ESC)2 

Pt is the number of the top line of the scrolling region. Pb is the number of the bottom line of the 
scrolling region and must be greater than Pc. 

Tab Stops 
Set tab at current column 
Clear tab at current column 
Clear all tabs 

Modes 

Mode Name 
Line feed/new line 
Cursor key mode 
ANSI/VT52 
Column mode 
Scrolling mode 
Screen mode 
Origin mode 
Wraparound 
Auto repeat 
Interlace 
Graphic proc. opt. 
Keypad mode 

Reports 

Cursor Position Report 

Invoked by 
Response is 

Status Report 

Invoked by 
Response is 

To Set 
Mode 
New line 
Application 
ANSI 
132 column 
Smooth 
Reverse 
Relative 
On 
On 
On 
On 
Application 

ESC [ 6n 

ESCH 
ESC [g or ESC (0 g 
ESC (3 g 

Sequence Mode 
ESC [20h Line feed 
ESC [?lh Cursor 
N/A VT52 
ESC [?3h 80column 
ESC [?4h Jump 
ESC [?5h Normal 
ESC [?6h Absolute 
ESC [?7h Off 
ESC [?8h Off 
ESC [?9h Off 
ESC 1 Off 
ESC= Numeric 

ESC [Pl; Pc R (Pl= line number and 
Pc = column number) 

ESC [ 5 n 
ESC [ 0 n (terminal ok) 
ESC [ 3 n (terminal not ok) 
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To Reset 
Sequence 
ESC (201 
ESC [?ll 
ESC [?21 
ESC (?31 
ESC [?41 
ESC [?51 
ESC [?61 
ESC [?71 
ESC [?81 
ESC [?91 
ESC2 
ESC> 



What Are You 

Invoked by ESC [ c 
or 
ESC [ 0 c 

Response is ESC [ ? 1 ; Ps 1;: 

Ps is the "option present" parameter with the following meaning. 

Ps 
0 
1 

Meaning 
Base VTlOO, no options 
Processor option (STP) 
Advanced video option (AVO) 
AVOandSTP 

2 
3 
4 
5 
6 
7 

Graphics processor option (GO) 
GOandSTP 
GO and A VO 
GO, STP, and A VO 

Alternately invoked by ESC Z (not recommended). Response is the same. 

Reset 

Reset causes the power-up reset routine to be excec:uted. 

ESC c 

Confidence Tests 

Fill screen with "Es" 
Invoke test(s) 

ESC #8 
ESC [ 2; Ps y 

Ps is the parameter indicating the test to be done and is a decimal number computed by taking the 
"weight" indicated for each desired test and adding them together. 

Test 
Power-up self test 
(ROM checksum, RAM, NVR, keyboard 
and A VO if installed) 

Data loopback 

Repeat selected tests(s) 
indefinitely (until failure or 
power off) 

Weight 
1 

2 (Loopback connector 
required) 

8 
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Valid ANSI Mode Escape Sequences (Detailed) 

Definitions - The following listing defines the basic elements of the ANSI mode escape sequences. 

Control sequence introducer (CSI) - An escape sequence that provides supplementary controls and is 
itself a prefix affecting the interpretation of a limited number of contiguous characters. In the VTlOO 
the CSI is ESC [. 

Parameter - ( 1) A string of one or more decimal characters that represent a single value; (2) The value 
so represented. 

Numeric Parameter - A string of characters that represent a number, designated by Pn. Pn has a range 
of 0 (60s) to 9 (7lg). 

Selective Parameter - A string of characters that selects a subfunction from a specified list of sub­
functions, designated by Ps. In general, a control sequence with more than one selective parameter 
causes the same effect as several control sequences, each with one selective parameter, e.g., CSI Psa; 
Psb; Psc F is identical to CSI Psa F CSI Psb F CSI Psc F. 

Ps is a string of zero or more characters with a range of 0 ( 60g) to 9 (71 g) with each selective parameter 
separated from the other by; (73g). 

Default - A function-dependent value assumed when no explicit value, or a value of 0, is specified. 

Final character - A character whose bit combination terminates an escape or control sequence. 

Escape sequences - All of the following escape and control sequences are transmitted from the host 
computer to the VTlOO unless otherwise noted. All of the escape sequences are a subset of those 
specified in ANSI X3.64 1977 and ANSI X3.41 1974. 

A-19 



CPR Cursor Position Report - VTlOO to Host 

Format: ESC [ Pn; Pn R default values: 1 

The CPR sequence reports the active position by means of the parameters. This sequence has two 
parameter values, the first specifying the line and the second specifying the column. The default condi­
tion with no parameters present, or parameters of 0, is equivalent to a cursor at home position. 

Numbering of lines depe.nds on the state of the Origin mode (DECOM). 

This control sequence is solicited by a device status report (DSR) sent from the host. 

CUB Cursor Backward - Host to VTIOO and VTlOO to Host 

Editor Function; format: ESC [ Pn D default value: 1 

The CUB sequence moves the active position to the left. The distance moved is determined by the 
parameter. If the parameter value is zero or one, the active position moves one position to the left. If 
the parameter value is n, the active position moves n positions to the left. If an attempt is made to 
move the cursor to the left of the left margin, the cursor stops at the left margin. 

CUD Cursor Down - Host to VTlOO and VTlOO to Host 

Editor Function; format: ESC [ Pn B default value: 1 

The CUD sequence moves the active position downward without altering the column position. The 
number of lines moved is determined by the parameter. If the parameter value is zero or one, the active 
position moves one line downward. If the parameter value is n, the active position moves n lines 
downward. If an attempt is made to move the cursor below the bottom margin, the cursor stops at the 
bottom margin. 

CUF Cursor Forward - Host to VTIOO and VTlOO to Host 

Editor Function; format: ESC [ Pn C default value: 1 

The CUF sequence moves the active position to the right. The distance moved is determined by the 
parameter. A parameter value of zero or one moves the active position one position to the right. A 
parameter value of n moves the active position n positions to the right. If an attempt is made to move 
the cursor to the right of the right margin, the cursor stops at the right margin. 

CUP Cursor Position 

Editor Function; format: ESC [ Pn; Pn H default value: 1 

The CUP sequence moves the active position to th1:: position specified by the parameters. This se­
quence has two parameter values, the first specifying the line position and the second specifying the 
column position. A parameter value of zero or one for the first or second parameter moves the active 
position to the first line or column in the display, respectively. The default condition with no parame­
ters present is equivalent to a cursor to home action. In the VTIOO, this control behaves identically 
with its format effector counterpart, HVP. 

The numbering of lines depends on the state of the Origin mode (DECOM). 
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CUU Cursor Up - Host to VTIOO and VTIOO to Host 

Editor Function; format: ESC [ Pn A default value: 1 

This sequence moves the active position upward without altering the column position. The number of 
lines moved is determined by the parameter. A parameter value of zero or one moves the active 
position one line upward. A parameter value of n moves the active position n lines upward. If an 
attempt is made to move the cursor above the top margin, the cursor stops at the top margin. 

DA Device Attributes 

Format: ESC [ Pn c default value: 0 

1. The h~t requests the VTlOO to send a device attributes (DA) control sequence to identify 
itself by sending the DA control sequence with either no parameter or a parameter of 0. 

2. Response to the request described above (VTlOO to host) is generated by the VTlOO as a DA 
control sequence with the numeric parameters as follows: 

Option Present 
No options 
Processor option (STP) 
Advanced video option (A VO) 
AVOandSTP 
Graphics option (GO) 
GOandSTP 
GOandAVO 
GO, STP, and A VO 

DECALN Screen Alignment Display (DEC Private) 

Format: ESC #8 

Sequence Sent 
ESC [?l;Oc 
ESC [?l;lc 
ESC [?1;2c 
ESC [?1;3c 
ESC [?1;4c 
ESC [?1;5c 
ESC [?1;6c 
ESC [?1;7c 

This command fills the entire screen area with uppercase Es for screen focus and alignment. This 
command is used by DEC manufacturing and Field Service personnel. 

DECANM ANSI/VTS2 Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. The 
reset state causes only VT52 compatible escape sequences to be interpreted and executed. The set state 
causes only ANSI "compatible" escape and control sequences to be interpreted and executed. 

DECARM Auto Repeat Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode,(RM) control sequences. The 
reset state causes no keyboard keys to autorepeat. The set state causes certain keyboard keys to autore­
peat. 

DECAWM Autowrap Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. The 
reset state causes any displayable characters received when the cursor is at the right margin to replace 
any previous characters there. The set state causes these characters to advance to the start of the next 
line, doing a scroll up if required and permitted. 
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DECCOLM Column Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. The 
reset state causes a maximum of 80 columns on the screen. The set state causes a maximum of 132 
columns on the screen. 

DECCKM Cursor Keys Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. This 
mode is only effective when the terminal is in keypad application mode (see DECKPAM) and the 
ANSI/VT52 mode (DECANM) is set (see DECANM). Under these conditions, if the cursor key mode 
is reset, the four cursor function keys send ANSI cursor control commands. If cursor key mode is set, 
the four cursor function keys send application functions. 

DECDHL Double-Height Line (DEC Private) 

Format: Top Half: ESC #3, Bottom Half: ESC #4 

These sequences cause the line containing the active position to become the top or bottom half of a 
double-height double-width line. The sequences must be used in pairs on adjacent lines and the same 
character output must be sent to both lines to form fulll double-height characters. If the line was single­
width single-height, all characters to the right of the center of the screen are lost. The cursor remains 
over the same character position unless it would be to the right of the right margin, in which case it is 
moved to the right margin. 

DECDWL Double-Width Line (DEC Private) 

Format: ESC #6 

This sequence causes the line that-contains the active position to become double-width, single-height. 
If the line was single-width, single-height, all characters to the right of screen center are lost. The 
cursor remains over the same character position unless it would be to the right of the right margin, in 
which case, it is moved to the right margin. 

DECGOFF Graphics Processor OFF (DEC Private) 

Format: ESC 2 

Turn off the graphics processor. 

NOTE 
Some DEC hardcopy terminals interpret this private 
escape sequence as CLEAR TABS. 

DECGON Graphics Processor On (DEC Private) 

Format: ESC 1 

All subsequent characters are interpreted as commandls or data to the graphics processor option. The 
terminal remains in this mode until the graphics processor off command is received. This command is 
ignored if no graphics processor option is installed. 
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NOTE 
Some DEC hardcopy terminals interpret this private 
escape sequence as SET TAB. 

DECHCP Hard Copy (DEC Private) 

Format: ESC #7 

This sequence causes the screen to cease updating and freeze while the hardcopy output is enabled. The 
screen resumes normal operation when the hardcopy has been completed. This command is ignored if 
no hardcopy option is installed. 

DECIO Identify Terminal (DEC Private) 

Format: ESC Z 

This sequence causes the same response as the ANSI device attributes (DA). DECIO will not be 
supported in future DEC terminals, therefore, DA should be used by any new software. 

DECINLM Interlace Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. The 
reset state (noninterlace) causes the video processor to display 240 scan lines per frame. The set state 
(interlace) causes the video processor to -display 480 scan lines per frame. There is no increase in 
character resolution. 

DECKPAM Keypad Application Mode (DEC Private) 

Format: ESC = 
Auxiliary keypad keys and cursor control keys transmit escape sequences. 

DECKPNM Keypad Numeric Mode (DEC Private) 

Format: ESC > 

Auxiliary keypad keys send ASCII codes corresponding to the characters on the keys. Cursor control 
keys send cursor controls. 

DECLL Load LEDs (DEC Private) 

Format: ESC [ Ps q default value: 0 

Load the four programmable LEDs on the keyboard according to the parameter(s). 

Parameter 
0 
1 
2 
3 
4 

Meaning 
Clear LEDs 1 through 4 
Light LED 1 
Light LED 2 
Light LED 3 
Light LED4 

LED numbers are indicated on the keyboard. 
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DECOM Origin Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. The 
reset state causes the origin to be at the upper-left character position on the screen. Line numbers are 
therefore independent of current margin settings. The cursor may be positioned outside the margins 
with a cursor position (CUP) or horizontal and vertical position (HVP) control. 

The set state causes the origin to be at the upper-left character position within the margins. Line 
numbers are therefore relative to the current margin settings. The cursor cannot be positioned outside 
the margins. 

The cursor moves to the new home position when this mode is set or reset. 

Lines and columns are numbered consecutively, with the origin being line l, column l. 

DECRC Restore Cursor (DEC Private) 

Format: ESC 8 

This sequence causes the previously saved cursor position, graphic rendition, and character set to be 
restored. 

DECREPTPARM Report Terminal Parameters 

Format: ESC [ <sol>; <par>; <nbits>; <xspeed>; <rspeed>; <clkmul>; <flags>x 

These sequence parameters are explained below in the DECREQTPARM sequence. 

DECREQTPARM Request Terminal Parameters 

Format: ESC [ <sol>x 

This sequence is sent by the terminal controller to notify the host of the status of selected terminal param­
eters. The status sequence may be sent when requested by the host or at the terminal's discretion. 
DECREPTPARM is sent upon receipt of a DECREQTPARM. 
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The meanings of the sequence parameters are: 

Parameter 
<sol> 

<par> 

<nbits> 

<xspeed> 
<rs peed> 

<clkmul> 

<flags> 

Value 
Oornone 

2 

3 

1 
4 
5 

1 
2 

0 
8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 
104 
112 
120 

1 

0-15 

Meaning 
This message is a request (DECREQTPARM). The terminal is 
allowed to send unsolicited reports. 

This message is a request. From now on the terminal may only 
report in response to a request. 

This message is a report (DECREPTPARM). 

This message is a report and the terminal is only reporting on 
request. 

No parity set 
Parity is set and odd 
Parity is set and even 

8 bits per character 
7 bits per character 

Bits per second 
50 
75 
110 
134.5 
150 
200 
300 
600 
1200 
1800 
2000 
2400 
3600 
4800 
9600 
19,200 

The bit rate multiplier is 16. 

This value communicates the four switch values in block 5 of SET 
UP B, which are only visible to the user when an STP option is 
installed. These bits may be assigned for an STP device. The four 
bits are a decimal-encoded binary number. 
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DECSC Save Cursor (DEC Private) 

Format: ESC 7 

This sequence causes the cursor position, graphic rendition, and character set to be saved. (See DECRC.) 

DECSCLM Scrolling Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. The 
reset state causes scrolls to "jump" instantaneously. The set state causes scrolls to be "smooth" at a max­
imum rate of six lines per second. 

DECSCNM Screen Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control sequences. The 
reset state causes the screen to be black with white characters. The set state causes the screen to be white 
with black characters. 

DECSTBM Set Top and Bottom Margins (DEC Private) 

Format: ESC [ Pn; Pn r default values: (see below) 

This sequence sets the top and bottom margins to define the scrolling region. The first parameter is the 
line number of the first line in the scrolling region. The siecond parameter is the line number of the bottom 
line in the scrolling region. Default is the entire screen (no margins). The minimum size of the scrolling 
region allowed is two lines, i.e., the top margin must be less than the bottom margin. 

DECSWL Single-Width Line (DEC Private) 

Format: ESC #5 

This causes the line that contains the active position to become single-width, single-height. The cursor 
remains on the same character position. This is the default condition for all new lines on the screen. 

DECTST Invoke Confidence Test 

Format: ESC [ 2; Ps y 

Psis the parameter indicating the test to be done.Psis computed by taking the weight indicated for each 
desired test and adding them together. If Ps is 0 no test is performed but the VTl 00 is reset. 

Test 
Power up self-test (ROM checksum, 
RAM, NVR keyboard and A VO if 
installed) 

Data Loopback 

Repeat selected test(s) 
indefinitely (until failure or 
power off) 
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Weight 
1 

2 (loop back connector 
required) 
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DSR Device Status Report 

Format: ESC [ Ps r default value: 0 

Requests and reports the general status of the VTlOO according to the following parameter(s). 

Parameter 
0 

3 

5 

6 

Meaning 
Response from VTl 00- ready, no malfunctions detected (default) 

Response from VTl 00- malfunction- retry 

Command from host - please report status (using a DSR control sequence) 

Command from host- please report active position (using a CPR control sequence) 

DSR with a parameter value of 0 or 3 is always sent as a response to a requesting DSR with a parameter 
value of 5. 

ED Erase In Display 

Editor Function; format: ESC [ Ps J default value: 0 

This sequence erases some or all characters in the display according to the parameter. Any complete line 
erased by this sequence returns that line to single-width mode. 

Parameter 
0 

1 

2 

Meaning 
Erase from the active position to the end of the screen, inclusive (default). 

Erase from start of the screen to the active position, inclusive. 

Erase all of the display - all lines are erased, changed to single-width, and the cursor 
does not move. 

EL Erase In Line 

Editor Function; format: ESC [ Ps K def a ult value: 0 

Erases some or all characters in the active line acc:ording to the parameter. 

Meaning Parameter 
0 Erase from the active position to the end of the line, inclusive (default). 

1 Erase from the start of the screen to the active position, inclusive. 

2 Erase all of the line, inclusive. 

HTS Horizontal Tabulation Set 

Format Effector; format: ESC H 

Set one horizontal stop at the active position. 
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HVP Horizontal and Vertical Position 

Format Effector, format: ESC [ Pn; Pn f default value: 1 

Moves the active position to the position specified by the parameters. This sequence has two parameter 
values; the first specifies the line position, the second specifies the column. A parameter value of either 
zero or one causes the active position to move to the first line or column in the display, respectively. The 
default condition with no parameters present moves the active position to the home position. In the 
VTlOO, this control behaves identically with its editor function counterpart, CUP. Numbering lines and 
columns depends on the reset or set state of the origin mode (DECOM). 

IND Index 

Format Effector; format: ESC D 

This sequence causes the active position to move downward one line without changing column position. If 
the active position is at the bottom margin, a scroll up is performed. 

LNM Line Feed/New Line Mode 

This is a parameter applicable to set mode (SM) and reset mode (RM) control sequences. The reset state 
causes the interpretation of the line feed (LF), defined in ANSI Standard X3.4-l 977, to imply only verti­
cal movement of the active position and causes the return key (CR) to send the single code CR. The set 
state causes the LF to imply movement to the first position of the following line and causes the return key 
to send the two codes (CR, LF). This is the new line (NL) option. 

This mode does not affect the index (IND), or next line (NEL) format effectors. 

NEL Next Line 

Format Effector; format: ESC E 

This sequence causes the active position to move to the first position on the next line downward. If the 
active position is at the bottom margin, a scroll up is performed. 

RI Reverse Index 

Format Effector; format: ESC M 

Moves the active position to the same horizontal position on the preceding line. If the active position is at 
the top margin, a scroll down is performed. 

RIS Reset to Initial State 

Format: ESC c 

Resets the VTlOO to its initial state, i.e., the state it has after it is powered on. This also causes the 
execution of the power-up self test and signal INIT H to be asserted briefly. 
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RM Reset Mode 

Format: ESC [ Ps ;Ps; ... ; Ps I default value: none 

Resets one or more VTlOO modes as specified by each selective parameter in the parameter string. 
Each mode to be reset is specified by a separate parameter. (See modes and set mode (SM) following 
this section.) 

SCS Select Character Set 

The appropriate GO and G 1 character sets are selected from the five possible character sets. GO and G 1 
are selected by codes SI and SO (shift in and shift out) respectively. 

GO Sets 
Sequence 
ESC(A 
ESC(B 
ESC(O 
ESC ( 1 

ESC(2 

GI Sets 
Sequence 
ESC)A 
ESC)B 
ESC)O 
ESC) 1 

ESC)2 

Meaning 
United Kingdom set 
ASCII set 
Special graphic;s 
Alternate character ROM 
Standard character set 
Alternate character ROM 
Special graphics 

The United Kingdom and ASCII sets conform to the "ISO international register of character sets to be 
used with escape sequences." The other sets are private character sets. Special graphics means that the 
graphic characters for the codes 137 8 to 176g are replaced with other characters. The specified charac­
ter set will be used until another SCS is received. 

SGR Select Graphic Rendition 

Format Effector; format: ESC [ Ps; •.. ; Ps m default value: 0 

Invoke the graphic rendition specified by the parameter(s). All following characters transmitted to the 
VTlOO are rendered according to the parameter(s) until the next occurrence of SOR. 

Parameter 
0 
1 
4 
5 
7 

Meaning 
Attributes off 
Bold or increased intensity 
Underscore 
Blink 
Negative (reverse) image 

All other parameter values are ignored. 

Without the advanced video option only one character attribute is possible as determined by the cursor 
selection. In that case specifying either the undersc:ore or the reverse attribute activates the currently 
selected attribute. 

A-29 



SM Set Mode 

Format: ESC [ Ps; ..• ; Ps h default value: none 

Causes one or more modes to be set within the VTlOO as specified by each selective parameter in the 
parameter string. Each mode to be set is specified by a separate parameter. A mode is considered set 
until it is reset by a reset mode (RM) control sequence. 

TDC Tabulation Clear 

Format Effector; format: ESC [ Ps g default value: 0 

Meaning Parameter 
0 Clear the horizontal tab stop at the active position (the default case). 

3 Clear all horizontal tab stops. 

Any other parameter values are ignored. 

MODES The following VTlOO modes may be c:hanged with set mode (SM) and reset mode (RM) 
controls. 

ANSI Specified Modes 

Mode 
Parameter 
0 
20 

Mnemonic 

LNM 

DEC Private Modes 

Function 
Error (ignored) 
Line feed new lline mode 

If the first character in the parameter string is ? (77g), the parameters are interpreted as DEC private 
parameters according to the following modes: 

Parameter 
0 
I 
2 
3 
4 
5 
6 
7 
8 
9 

Mode 
Mnemonic 

DECCKM 
DECANM 
DECCOLM 
DECSCLM 
DECSCNM 
DECOM 
DECAWM 
DECARM 
DECINLM 

Function 
Error (ignored) 
Cursor key 
ANSI/VT52 
Column 
Scrolling 
Screen 
Origin 
Auto wrap 
Auto repeating 
Interlace 

Any other parameter values are ignored. 
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The following modes, specified in ANSI X3.64-1977 standard, may be considered to be permanently 
set, permanently reset, or not applicable, as noted. Refer to that standard for further information 
concerning these modes. 

Mnemonic 
CRM 
EBM 
ERM 
FEAM 
FETM 
GATM 
HEM 
IRM 
KAM 
MATM 
PUM 
SATM 
SRTM 
TSM 
TTM 
YEM 

Function 
Control representation 
Editing boundary 
Erasure 
Format effector action 
Format effector transfer 
Guarded area transfer 
Horizontal editing 
Insertion-replacement 
Keyboard action 
Multiple area transfer 
Positioning unit 
Selected area transfer 
Status reporting transfer 
Tabulation stop 
Transfer termination 
Vertical editing 

Valid VT52 Mode Escape Sequences (detailed) 

Graphics Processor On 

Format: ESC 1 

State 
Reset 
Reset 
Set 
Reset 
Reset 
NA 
NA 
Reset 
Reset 
NA 
Reset 
NA 
Reset 
Reset 
NA 
NA 

All subsequent characters are interpreted as commands to the graphics option until the graphics pro­
cessor off command is received. This sequence is ignored if no graphics processor is installed. 

Graphics Processor Off 

Format: ESC 2 

Turn off the graphics processor. 

Cursor Up 

Format: ESC A 

Move the active position upward one position without altering the horizontal position. If an attempt is 
made to move the cursor above the top margin, the cursor stops at the top margin. 

Cursor Down 

Format: ESC B 

Move the active position downward one position without altering the horizontal position. If an at­
tempt is made to move the cursor below the bottom margin, the cursor stops at the bottom margin. 
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Cursor Right 

Format: ESC C 

Move the active position to the right. If an attempt is made to move the cursor to the right of the right 
margin, the cursor stops at the right margin. 

Cursor Left 

Format: ESC D 

Move the active position one position to the left. If an attempt is made to move the cursor to the left of 
the left margin, the cursor stops at the left margin. 

Enter Graphics Mode 

Format: ESC F 

Causes the special graphics character set to be used. 

Exit Graphics Mode 

Format: ESC G 

NOTE 
The special graphics characters in the VTIOO are dif­
ferent from those in the VTS2. 

This sequence causes the standard ASCII character set to be used. 

Cursor to Home 

Format: ESCH 

Move the cursor to the home position. 

Reverse Line Feed 

Format: ESC I 

Move the active position upward one position without altering the column position. If the active 
position is at the top margin, a scroll down is performed. 

Erase to End of Screen 

Format: ESC J 

Erase all characters from the active position to the end of the screen. The active position is not 
changed. 

Erase to End of Line 

Format: ESC K 
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Erase all characters from the active position to the end of the current line. The active position is not 
changed. 

Direct Cursor Address 

Format: ESC Y line column 

Move the cursor to the specified line and column. The line and column numbers are sent as ASCII 
codes whose values are the number plus 0378. For example, 0408 refers to the first line or column, 050s 
refers to the eighth line or column, etc. 

Identify 

Format: ESC Z 

Causes the terminal to send its identifier escape sequence to the host. The sequence is: ESC / Z. 

NOTE 
Information regarding options must be obtained in 
ANSI mode, using the device attributes (DA) control 
sequence. 

Enter Alternate Keypad Mode 

Format: ESC = 
Auxiliary keypad keys send unique identifiable escape sequences for use by applications programs. 

Exit Alternate Keypad Mode 

Format: ESC > 

Auxiliary keypad keys send ASCII codes for functions or characters on the key. 

Enter ANSI Mode 

Format: ESC < 

All subsequent escape sequences will be interpreted according to ANSI Standards X3.64-1977 and 
X3.41-1974. The VT52 escape sequence in this section will not be recognized. 
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APPENDIX B 
RECOMMENDED SPARES LIST (RSL) 

VTIOO RECOMMENDED SPARES LIST (RSL) 
Table B-1 lists the recommended spares for the basic VTlOO. The list includes spares for the advanced 
video option and the 20 mA current loop adapter option. 

VTIOO WA RECOMMENDED SPARES LIST (RSL) 
Table B-2 lists the VTlOO WA recommended spares. This spares kit requires that the VTlOO spares kit 
be available. 

VT105 RECOMMENDED SPARES LIST (RSL) 
Table B-3 lists the VT105 recommended spares. This spares kit requires that the VTlOO spares kit be 
available. 

VT132 RECOMMENDED SPARES LIST (RSL) 
Table B-4 lists the VT132 recommended spares. This spares kit requires that the VTlOO spares kit be 
available. 
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l 
1 
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1 
1 
I 
1 
1 
1 
1 
1 
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1 
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1 
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1 
1 
2 
5 
5 
5 
15 
15 
5 
15 
15 
5 
15 
5 
5 
1 

Table B-1 Recommended Spares 

Description 

Monitor printed circuit board (Ball) 
Flyback transformer, Ball monitor 
Monitor printed circuit board, Elston 
Flyback and choke assy, Elston 
Terminal controller PCB 
Advanced video PCB 
20 mA adapter assembly 
20 mA interface cable (15 ft) 
EIA cable (M-F) (IO ft) 
EIA cable (null modem) 
LK keyboard 
Cable assembly, keyboard 
Speaker 
LK07 keycap set 
LK08 keycap set 
Keycap removal tool 
Power supply assembly 
Power switch 
Voltage select switch, l IO V /220 V 
Fuse, 3 A 
Line cord, 115 V 
Line cord, 230 V 
DC power distribution cable 
Card guide 
Retainer ring* 
Support, chassis* 
Cable clamp* 
Plunger, chassis mounting* 
Grommet, chassis* 
Captive screw* 
Plunger, base mounting* 
Plunger, base mounting* 
Standoff, A VO* 
Grommet, base* 
Mounting screw* 
Feet* 
Fuse holder* 

*These items are expendable. 
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Part No. 

30-14590-02 
30-14590-01 
30-16080-02 
30-16080-04 
54-13009 
54-13097 
70-15273 
BC05F-15 
BC05D-10 
BC03M-10 
70-15765 
70-14652 
12-15050 
12-14333-72 
12-14333-91 
74-16355 
70-14979 
12-15232 
12-14155-03 
90-07217 
170083-09 
170083-10 
70-14978 
12-12405-00 
90-10007 
90-09747-01 
90- 1 00 16-00 
90-09964 
90-09966-01 
12-14811 
12-14740-00 
90-09965-00 
90-09747-03 
90-09966-00 
12-14817 
90-09624-00 
12-12893 
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5 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Table B-1 Recommended Spares (Cont) 

Description 

Screw, #6-20 X 1/2, hex head 
Screw, #6-32 X 5/16 
CRT mask, alignment 
CRT mask, character alignment 
Shaft extender 
Alignment tool, monitor 
Kit, carrying case 
I.C. container 
Loopback connector, RS232C 
Loopback connector, 20 mA 
F.S. monitor assy.t 

Part No. 

90-09680-04 
90-09701-00 
94-03220-03 
94-03270-03 
29-23189-00 
29-23190-00 
29-23187 
99-05812 
12-15336 
70-15503-00 
70-16187 

t This assembly consists of the CRT, yoke, vertical coil, flyback transformer, video monitor 
board, and sheet metal enclosure. 

Qty 

Qty 

Table B-2 VTlOO WA Recommended Spares 

Description 

Word processor keyboard 
Word processor AVO firmware ROM 

Part No. 

70-15765-03 
23-069E2-00 

Table B-3 VT105 Recommended Spares 

Description 

Waveform generator module 
Cable 
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Part No. 

M7071 
70-08612-0F 
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Table B-4 VT132 Recommended Spares 

Description 

VTIOO spares Kit 
Keycap, Delete 
Keycap, Insert Line/PFl 
Keycap, Delete Line/PF2 
Keycap, Char Insert/PF3 
Keycap, Clear/-
Keycap, Back Tab/, 
Keycap, Delete Char/. 
Keycap, Print/Enter 
Keycap, (Edit)/PF4 
ROM, basic video ROM A 
ROM, basic video ROM B 
ROM, basic video ROM C 
ROM, basic video ROM D 
ROM, advanced video ROME 
ROM, advanced video ROM F 
Standoff, A VO 

BA 

Part No. 

12-14333-U3 
12-14333-U4 
12-14333-US 
12-14333-U6 
12-14333-U7 
12-14333-US 
12-14333-u9 
12-14333-WO 
12-14333-Wl 
23-095E2 
23-096E2 
23-097E2 
23-098E2 
23-099E2 
23-IOOE2 
90-097 4 7-03 



APPENDIX C 
GLOSSARY OF TERMS AND ABBREVIATIONS 

20 mA - Value of current used for current loop communications option; also, the name of the option. 

75 ohm - Source and terminating impedance for video inputs and outputs. 

7FH - Hexadecimal value representing 0111 1111 in binary; the terminator at the end of each line of 
characters; also, the last keyboard address, always returned at the end of a scan. 

8080 - The microprocessor device. 

8224 - The clock generator device. 

8228 - Th€< system controller and bus driver device. 

8251 - The PUSART. 

AO,Al, ... ,Ax - Address Bus. 

Active - For the current loop option, the interface supplies switched current to transmit, and to receive, 
detects changes as the remote sender switches the current supplied by the active device. For the STP, 
the STP device intercepts the interface signals, acts on them, and then can either withhold them or pass 
them on to the terminal controller or the host. 

Active Position - The active column and active line position in which the next displayable character will 
be placed. The active line is the line in which the cursor is presently located. The active column is the 
cursor location on the active line. 

ADDR - Address 

ADDR CNT - Address Count. Signal that drives the address counters in the video processor. 

ADDR CNT ON - Address Count On. Signal inside the DCOl 1 that controls the output of Address 
Count signals. 

ADDR LD - Address Load. Signal that loads the address bytes from the end of a line into the pre­
settable address counters; also stores line attributes. 

Advanced video option - Optional circuit board that contains extra screen RAM, extra attribute RAM, 
and program ROM sockets and decoders. 

ALT CHAR SET - Alternate Character Set. If the AVO is present, a ROM with a different character 
set can be installed in a socket on the terminal controller, and selected with a control function. 
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ANSI - American National Standards Institute 

ANSI mode - A mode in which the terminal recognizes and responds only to control functions whose 
syntax and meaning follow ANSI specifications. 

ASCII - American Standards Committee for Information Interchange 

Asynchronous - For serial data transmission; method allows sender and receiver to operate with non­
identical clocks. 

Attribute - A display feature such as blinking characters, double width lines, or reverse screen. 

A VO - Advanced Video Option 

Base attribute - The one attribute that characters on the screen can have when the A VO is not present. 
Selectable at SET-UP to be either reverse or underline. 

Baud rate - Rate of data exchange on a serial interface. 

Bipolar - A kind of transistor construction used in TTL and high speed LSI. 

Blink - An attribute that makes a character blink. 

Bold - An attribute that makes a character brighter. 

Bottom half - In a double height line, this is asserted for the bottom half of the line. 

Bus - A group of wires carrying several separate but related signals. 

Byte - Eight bits treated as a unit. 

C/D - Command/Data. Control line to the PUSART. 

Caps lock-A key that forces alphabetics to uppercase without affecting numeric and symbolic keys. 

Cathode - The element that is driven to control intensity of the electron beam in the CRT. 

CHAR CLK - Character Clock. A clock in the video processor with a period equal to the time between 
characters on the display. Varies according to 80 or 132 column mode. 

Character - A pattern of dots on the CRT screen representing an ASCII character; a pattern which 
represents an element of written language or mathematics; a group of 7 or 8 bits representing a control 
or graphic entity. In serial-by-bit transmission, a character is transferred from low-order bit to high­
order bit. 

Character generator - A ROM that translates character codes into patterns for display. 

Character position - That portion of a display that is displaying or is capable of displaying a graphic 
symbol. 

Checksum - A number created specifically to detect errors in <;tored or exchanged data. 

Column mode - The number of characters positions provided on a line - 80 or 132. 
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COMP SYNC - Composite Sync signal 

Composite sync - The signal that coordinates the motion of the electron beam in a video monitor that 
is external to the VT l 00. 

Control - The term "control" refers to a "control function." A control function is implemented 
through the use of a control character, escape sequence, control sequence, or control string. 

Control (key) - Produces control characters when pressed with other keys. 

Control chip - The DCO 12 

Control character - A single character whose occurrence in a particular context initiates, modifies, or 
stops a control function. The value of a control character is in the range 0 through l FH and 7FH in a 
7-bit environment. 

Control function - A special action the terminal can perform to affect recording, processing, trans­
mitting, or interpreting data. Also, the sequence of characters that cause the action. 

Control Q - An ASCII control character meaning XON. 

Control S - An ASCII control character meaning XOFF. 

Control sequence - A sequence of characters used for control purposes to perform a control function. 
A control sequence is a string of characters that begins with the control sequence introducer (CSI) and 
ends with the first occurrence of a final character (40H-7EH). A control sequence may contain 0 or 
more parameter characters (30H-3FH) and/or intermediate characters (20H-2FH). 

Control sequence introducer - A prefix to a control sequence that provides supplementary control 
functions. The CSI for the VTIOO series is ESC [ (IBH 5BH). 

Control string - A string of characters used to perform a control function and delimited by an opening 
and closing delimiter character. 

CPU - Central processing unit. Generally means host. 

CRT - Cathode ray tube. The display device in a monitor. 

CSI - Control sequence introducer 

Current loop - The 20 mA interface option. 

Cursor - A blinking underline or blinking reverse field indicating the active position. 

DO,Dl, ••. ,Dx - Individual lines on the data bus. 

DB Bus - The bidirectionally buffered data bus. 

DCOll - Timing chip for the video processor. Produces timing signals, clocks, and line buffer address­
ing. 

DC012 - Control chip for the video processor. Controls DMAs and generation of character video. 
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DCA - Direct cursor addressing 

DEC - Prefix for DEC private control functions. 

Default - Parameters provided when no choice is made by the user. 

Demultiplexer - Routes a signal to one of several outputs according to control signals. 

DH - Double height 

Direct Drive - Controls movement of electron beam in the CRT with separate horizontal and vertical 
signals rather than combining the control signals into the single composite video signal. 

Direct memory access - An action by which the video processor can read data directly from the micro­
processor's memory. 

OMA - Direct memory access 

OMA ENABLE - A signal allowing a DMA to occur. 

DO Bus - The buffered write-only (output-only) data bus. 

Dot - The smallest displayable unit of information on the screen. 

DOT CLK - The fastest clock in the video processor; clocks the video shift register. Varies with 80 or 
132 column mode. 

Dot stretcher - In the DC012, adds one dot to each row of contiguous dots. Ensures that bandwidth 
requirement of CRT is met. 

Double height - Makes each line display in 20 scans instead of the regular 10. 

Double width - Makes each character display in 20 dots instead of the regular I 0. 

DSR - Data Set Ready 

DTR - Data Terminal Ready 

DW - Double Width 

E4 - Normal character set ROM 

E9 - Alternate character set ROM 

Ell - Line buffer D4-D7 

EIS - Character latch buffer 

E16 - Character generator latch 

E17 - Line buffer D0-03 

E20 - Screen RAM character latch 
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Ell - Address counter A8-A 11 

E25 - Address counter A4-A 7 

E30 - Address counter AO-A3 

E60 - Programmable baud rate generator 

EAROM - Electrically alterable read-only memory - the NVR. 

EIA - Electronic Industries Association; used to refer to the EIA standard voltage 1/0 interface, RS-
232-C. 

ER1400 - Nonvolatile RAM 

ESC - Escape character (ASCII lBH) 

Escape character (ESC) - A control character that provides code extension and that is itself a prefix 
affecting the interpretation of a limited number of contiguous characters. 

Escape sequence - A sequence of characters used for control purposes to perform a control function. 
The sequence begins with an (lBH) control character and ends with the first occurrence of a final 
character (30H-7EH). An escape sequence may have 0 or more intermediate characters (20H-2FH) 
preceding the final character. 

Exclusive-OR - A logical function that provides an output only when one or the other input signal is 
present but not when both or neither are present. 

EXT - External 

Field - That part of a video image displayed during one vertical sweep of the CRT beam from the top 
of the screen to the bottom. 

Fill line - A terminator and a pair of address bytes. Synchronizes the OMA process in the video 
processor without requiring a full line of memory. 

Firmware - The microprocessor program. 

Flag - An internal signal to the microprocessor. 

Flyback transformer - Generates high voltages in the CRT monitor. 

Frame - A complete video image. 

Graphics - A kind of display showing lines and shapes rather than alphanumerics. 

Halt - A condition in the microprocessor when no instructions are performed. 

Hard copy - Computer output that can be carried away from the output device in human-readable 
form. 

Hardware - The electrical and mechanical structure of a device. 
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HOLD REQ - Hold request. A signal asking the microprocessor to give up use of the address, data, 
and control buses to the video processor. 

HORIZ BLANK - Horizontal blank. Signal that turns the electron beam off during the horizontal 
retrace interval. 

HORIZ DRIVE - Horizontal drive. Direct drive signal from the video processor that synchronizes 
horizontal deflection in the internal monitor. 

HORIZONTAL TIME - Gating signal inside the DC012. 

Host - The computer that the VTlOO communicates with. 

Hysteresis - A characteristic of detection circuits that makes the threshold of detection different for 
different directions of change of the input signal. 

I/O RD - Input/ output read. A microprocessor control bus signal. 

I/O WR - Input/output write. A microprocessor control bus signal. 

IC - Integrated circuit. 

Idle - On a communication line, a state when no information is being exchanged. 

INIT - Initialize. Signal that informs options and internal devices that the VT 100 has performed a 
reset operation. 

INTA - Interrupt acknowledge. Signal the 8080 produces to indicate it is ready for a RST instruction 
containing an interrupt vector. The signal enables the outputs on the interrupt vector buffer. 

Interlace - A kind of video display where the information from two fields is displayed by offsetting the 
vertical position of one field slightly from the other so the scans of one field appear between the scans 
of the other. 

Interrupt - A signal to the microprocessor to get it to set aside its current work to take care of a high 
priority task. Such tasks include getting data from a communication line before it disappears. 

ISO - International Standards Organization 

Jump - In firmware, a movement to a nonsequential instruction. In a display, a form of scrolling where 
lines of characters on the screen move up or down by the height of a character line in one operation 
(compare to smooth scrolling). 

KEY DOWN - Signal in the keyboard that causes the transmission of a key address to the terminal. 

Keypad- Generally refers to the cluster of 18 numeric and special function keys on the right side of the 
keyboard. 

Latch - A device that can store data. 

LATOFS- Line address offset fable. Used by the firmware to determine the display order of the lines. 
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LBA - Line buffer address. Output from the DCOl 1 to address character location in the video proces­
sor's line memory. 

LC - Inductor-capacitor 

LED - Light emitting diode. A light source (usually red). There are seven at the top of the keyboard. 

Line - A line of either 80 or 132 characters. Characters do not have to be present for the line to exist in 
memory. 

Line attribute - An attribute that affects the entire line, such as double width. 

Line buffer - Memory that stores the current line for display during the nine non-OMA scans. 

Local - A condition in which the output from the keyboard goes directly to the screen without going to 
the host. 

LSI - Large scale integration. Very complex circuitry packed into small packages. The DCOl l, 
DC012, and 8080 are examples. 

Mark - One state of a communication line. Generally defined as a low signal level or the presence of 
current flow. See also Space. 

Mask-programmed - Programmed as part of the manufacturing process and not changeable. 

Matrix - An arrangement that allows addressing of many individual points with few address lines. 
Used in the keyboard switch array. 

MEM DISABLE - Memory disable. Signal used by the A VO to disable main memory outputs when 
other memory is being addressed. 

MEM RD - Memory read. A microprocessor c:ontrol bus signal. 

MEM WR - Memory write. A microprocessor control bus signal. 

Microprocessor - The 8080 and associated devices. Controls VTlOO operation. 

MNOS - Metal nitride oxide semiconductor. The semiconductor technology used in the nonvolatile 
RAM. 

Mode instruction - Command to the PUSAR T that sets up the basic operating protocol. 

Modem - A device that converts the VTlOO's EIA output to audio tones that can pass over telephone 
lines. 

Modulus - The largest unique value in a counter. If incremented beyond its modulus, a counter returns 
to 0 and counts up again. 

MOS - Metal oxide semiconductor. A class of devices distinct from bipolar. 

ms - Millisecond 

Multiplexer - A device that selects from several inputs to give one output. 
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MUX - Multiplexer 

New scroll zone - A signal inside the DC012 that indicates the beginning of a scroll zone and com­
mands a new OMA. 

NMOS - N-channel metal oxide semiconductor. Class of device used in the 8080 and 8251 and 2114 
(memory chip). 

No Scroll - A key that stops new data from entering the screen. 

Nonvolatile RAM - Writable memory that does not lose its data when power is off. 

NTSC - National Television Standards Committee 

NVR - Nonvolatile RAM 

Offset - The number of scans a line is moved from the normal display position in a given frame during 
a smooth scroll. Also, the rearrangement of line display order according to LATOFS. 

On line - A condition in which all keyboard information passes to the host computer and the screen 
receives its data from the host. 

Overrun error - Occurs in the PUSAR T if the microprocessor did not read a character before the next 
one arrived on top of it. 

Parallel - Data path where all bits travel simultaneously on separate wires. 

Parity - An error detection system based on the number of bits set in each data byte. 

Parity error - An error condition indicating that at least one of the bits in a byte changed. 

Parser - A process that separates a sequence into its component parts. 

Passive - For the current loop option, the interface accepts current from outside and passes it or blocks 
it to transmit; to receive, it detects changes in the incoming current. For the STP, the option plugged 
into the STP examines the data on the interface and can add messages of its own, but cannot change 
the data passing between the terminal controller and the host. 

Pn - Parameter 

Pop - The microprocessor retrieves data from the stack. 

Port - A place where data can enter or exit a device .. 

Pulse width modulation - Encoding of data by varying the duty cycle of a continuous clock. 

PUSART - Programmable universal synchronous/asynchronous receiver /transmitter. The commu­
nication device in the VT 100. 

Push - The microprocessor puts data in the stack. 

PWM - Pulse width modulation 
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RAM - Random access memory (also known as read/write memory). 

Raster - On a CRT screen, the effect of continuous vertical and horizontal deflections of the electron 
beam covering the full height and width of the screen. If the beam is turned off, the raster is not visible. 

RC - Resistor-capacitor 

RCLK - Receive clock 

Ready - A control line that forces a wait state in the 8080. Not used in the VTlOO. 

Recall - A routine that sets SET-UP data from the NVR. 

Refresh - The process of repeatedly rewriting the screen with data so it appears to to be constantly lit. 

Reset - Setting a device to a starting condition, often for clearing errors. 

Restart - Instruction the 8080 performs when interrupted. 

Retrace - Rapid movement of the turned-off CRT beam from the end of one pass to the beginning of 
another. 

Reverse video - A character attribute: characters are seen as dark areas in fields of light. 

Reverse screen - A screen attribute: the entire screen is normally rendered as black characters on a 
white background. 

RO - Receive-only 

Rollover - Ability to accept more than one key pressed at the same time. 

ROM - Read only memory 

Routine - Set of instructions to the microprocessor that makes it perform a particular function. 

RS-170 - An EIA standard that dictates television signal characteristics. 

RS-232-C - An EIA standard that dictates data interface characteristics. 

RSL - Recommended spares list 

RST - Restart instruction 

RTS - Request to send - modem control signal. 

RxD - Receive data - PUSAR T 

RxRDY - Receiver ready - PUSART 

Save - Process of storing SET-UP data in the NVR. 

Scan - One horizontal pass of the CRT beam; also, the character information displayed in that pass. 
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Scan count - The video processor keeps count to help decide when to initiate a OMA and to provide 
addresses for the character generator ROM. 

SCD - Secondary carrier detect. A modem control signal. 

Schmidt trigger - A device that accepts a slowly varying signal to an input with hysteresis in its thresh­
old of detection. It outputs clean transitions when the input passes the threshold of detection in either 
direction. 

Scratch RAM - That portion of RAM used for microprocessor operations. 

Screen - Face of CRT on which data are displayed. 

Screen attribute - Applies to the entire display area: reverse screen, smooth scrolling. 

Screen RAM - That portion of RAM used for display storage. 

Scroll - Upward or downward movement of data on the screen. 

SEL 8--12K - Select memory in the range 2000H to 2FFFH. 

SEL ATT RAM - Select attribute RAM. Signal for reading and writing data in the attribute RAM on 
the A VO under microprocessor control. 

Serial - Transmission of data bit-by-bit over a single data line. 

SET-UP - Special mode of terminal operation for entering operating parameters from the keyboard. 

SET-UP specifications - Those terminal operating parameters entered from the keyboard or change­
able from the host. 

SHUFAD - Shuffle address. The pointer address location that changes during a shuffle. 

SHUFDT - Shuffle data. The pointer address stored in SHUF AD during a shuffle. 

Shuffle - The process of quickly rearranging pointer addresses when a line scrolls off or on the screen. 

SILIN - The address where the next character enters the SILO. 

SILO - A Scratch RAM area where data coming from the communication port is buffered on a first­
in/first-out basis. 

SILOUT - The address where the next character exits the SILO. 

Smooth scroll - Scrolling in which the data on the screen moves only one scan per frame. 

Soft copy - Computer output that only exists as light on a screen. 

Space - One state of a communication line. Generally defined as a high signal level or the absence of 
current. (See also Mark.) 

SPDI - Speed indicator. A modem control signal. 

C-10 



SPDS - Speed select. A modem control signal. 

Split screen - Display operation where one part of the screen can scroll while another part remains 
stationary. 

SR - Shift register. The device that performs parallel to serial conversion of data from the character 
generator ROM to the CRT. Also, the parallel-to-serial (or s-to-p converter) in UARTs and PU­
SARTs. 

SRTS - Secondary request to send. A modem c:ontrol signal. 

Stack - Area of scratch RAM where the microprocessor places its current status while processing an 
interrupt or subroutine call. 

Start bit - The first bit in a serial, asynchronous byte transmission, always a space. 

Status byte - A byte of information about the operation of the 8080 that it outputs during the first 
machine cycle of an instruction. The byte is latched and decoded into control signals by the 8228 
system controller. 

Stop bit - The last bit in a serial, asynchronous byte transmission, always a mark. 

STP - Standard terminal port 

STSTB - Status strobe. Signal output by the 8080 to latch the status byte into the 8228. 

Sync - Any signal that allows one device to operate precisely in step with another. Particularly applies 
to synchronization of the electron beam in a monitor to the video data that modulates the beam. 

Synchronous - Processes that occur in synchronism. 

TBMT - Transmit buffer empty. A signal from the keyboard UART. 

TC - Terminal controller. The main VTlOO circuit board. 

TCLK - Transmit clock 

Terminator - A character mixed in with screen data that signals the end of a line and causes the video 
processor to advance to the next line. 

Threshold of detection - That value of input that causes a detector's output to change state. 

Timing chip - The DCOl l 

Toggle - To alternate the state of a device between two values. 

Top half - In a double height line, this is asserted for the top half of the line. 

TP - Terminal processor. A hypothetical nonvideo processor built into the VTIOO cabinet. 

Tristate - A device output that can sink current, source current, or become high impedance and not 
affect the circuits connected to it. 
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Tx ENable - Transmitter enable. A bit in the PUSART command instruction. 

TxD - Transmitter data. PUSART serial data output. 

TxEmpty - Transmitter empty. PUSART control output. 

TxRDY - Transmitter ready. PUSART control output. 

UART - Universal asynchronous receiver-transmitter. Wire-programmed device used in the keyboard 
interface. 

Underline - A character attribute that forces scan 9 to show during a character. 

µs - Microsecond 

Vector - The address of the first instruction for an interrupt handling routine. 

VERT BLANK - Vertical blank. Signal that turns off the CRT beam during the vertical interval. 

VERT DRIVE - Vertical drive. Direct drive signal from the video processor that synchronizes vertical 
deflection in the monitor. 

VERT RESET - Signal that occurs at the bottom of the screen to start the video processor at the top. 

Vertical interval - The portion of a raster when the beam is turned off and returning to the top of the 
screen. 

VID WR I - Video Write l. Signal to load control data into the DCOl l. 

VID WR 2 - Video Write 2. Signal to load control data into the DC012. 

Video processor - The circuitry that converts character codes stored in RAM into video signals that 
display as graphic characters on the screen. 

VID IN - Video input (to the DC012). 

VID OUT - Video output (two outputs from the DC012). 

VSR LD - Video shift register load. A signal that determines whether the video shift register performs 
a parallel load or a shift when clocked. 

VTS2 - The DEC video terminal that preceded the VTIOO. It responded to escape sequences conform­
ing to an internal Digital Equipment Corporation standard. 

Wait - Displayed message for operator during NVR operations. Also, an indefinite state in the 8080 
controlled by Ready (and not used in the VTIOO). 

Wire-ANDed - TTL devices with open-collector outputs can be tied together to form a logical AND 
gate at the outputs. 

WRITE LB - Write line buffer. Signal that writes a character into the line buffer. 
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XMIT flag - Transmit flag. Signal to microprocessor from TxRDY at PUSART. 

XOFF - Control character that asks the sender to stop sending. 

XON - Control character that asks the sender to resume sending. 
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