






















































































































































































































































































































































































































































































































































































































































































6.7.4 Vector Generator 
The vector generator is a speciall circuit that writes straight lines (called vectors in graphics) into the bit 
map much faster than the microprocessor can. A vector can be specified with three items: starting 
point, direction, and length. The nlicroprocessor puts that information in a fast, dedicated circuit that 
performs a process called Bresemham's algorithm to draw the vector. 

6.7.4.1 Circuit - The vector generator is made of several parts (Figure 6-61). 

The X and Y position counters address the bit map for most operations. The microprocessor loads the 
position counters with the starting point coordinates for the vector to be drawn. 

The down counter stops the vector generator when the vector is completed. The microprocessor loads 
the counter with the length of the major axis of the vector to be drawn. Then, as the vector generator 
computes and draws each pixeL, the counter d-ecrements by one. When the counter overflows, it outputs 
the Done signal, which stops the vector generator. 

The register file holds the X and Y lengths of thel end point (Figure 6-62) and the direction of the 
vector. (The fourth word in the fil(~ is not used.) The microprocessor loads these values before starting 
the process. The vector generator's data path is 8 b~ts wide, so the longest vector that can be drawn in a 
single step is 256 pixels. The rrticroprocessor has to reload the vector generator with more segments to 
complete a long vector. 

The adder uses binary arithmetic methods to subtract the length of the shorter axis of the vector from 
the length of the longer axis. 

The direction control ROM has 5 input bits: 3 bits of direction (the same as the 8-pixel vector direc­
tions), 1 bit that indicates whether the direction is one of the pixel vector directions or between them, 
and the carry output from the, adder. If the direction is between the pixel vector directions, that bit 
makes the ROM accept the carry output to decide when to increment or decrement the rhirior axis. The 
ROM ignores carry if the direction is one of the pixel vector directions. Then one or the other or both X 
and Y counters increment(s) or decrement(s) every time. The ROM's four outputs select the direction 
and specify the count of each position counter. 

The error latch and multiplex<~r hold the results of the adder's operation to subtract from in the next 
cycle. The multiplexer selects the input for the latch. The input comes from the adder during a vector 
operation, but it comes from the nlicroprocessor during setup for the vector. The microprocessor loads a 
calculated value into the latch to make vectors skip from scan to scan in an orderly manner. 
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Figure 6-62 Derivation of Dp. and DVM 

6.7.4.2 Vector Generator Timi;ng - The microprocessor sends an Execute signal to the vector gener­
ator after it loads parameters into the vector generator (Figure 6-63). EXEC L from the microprocessor 
is synced to the state sequencer by SYNC. The result is GO L, a signal that switches the state sequen­
cer from bit map reading only (for screen refresh) to a shared read/write cycle. The vector generator X 
and Y counters share the addre:ss lines to·the bit map with the H and V counters. 

Before GO L, only H and V addresses are accessed. (See RAS TIME and CAS L on Figure 6-63.) 
LD/SHIFT loads twelve data bits from the bit map memories into the shift register. LD/SHIFT also 
increments the H counter. Aftt:r 12 pixel clocks (6 transitions of the 4 MHz state sequencer clock, or 
halfway through the sequence) another LD/SHIFT loads new data. Each H and V bit map read takes 
half of the time available, and one quarter of a state sequence. 

GO L is synchronized to occur while the bit map contents from an H and V read are loaded into the 
shift registers. After GO goes low, the bit map address multiplexer, under control of the WR/RD sig­
nal, selects the initial X and Y values (loaded by the nlicroprocessor) to address the bit map. A circuit 
described in Paragraph 6.7.5 selects the addressed pixel bits and creates a new pair of bits to write back 
into the bit map at the same location. While the circuit is preparing data for writing, the bit map ad­
dress multiplexer returns to the H and V counters and writes the modified data into the bit map. To 
shift out, the multiplexer switches back to the H and V counters for 12 more pixels. 

At the same time, the vector generator computes the next location to draw a pixel. The computation 
makes the X, Y, or both counters increment or decrement by one count. Then the X and Y counters 
provide an address to read, modify, and write the next pixel in a vector. 
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Figure 6-63 Vector Generator and Bit Map Address Timing 
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Figure 6-64 Basic Vectors 

In this method, any vector starts at some X and Y coordinate in the bit map plane (the current value in 
the position counter), and ends at another X and Y coordinate. The differences between the two XS and 
two Ys are the axes of the vector. The signs of the differences determine the direction of the vector. 
The direction controls increm(mting or decrementing of each position counter. The longer axis is called 
the major axis and the shorter ax.is is called the minor axis. (References to D},L and DVM are from the 
original mathematical analysis.) 

The length of the major axis loads into a counter that counts down after each pixel is written. The 
counter stops the vector generator when the vector is done. The length of the major axis also loads into 
an arithmetic device (the adde:r) where the length IOf the minor axis is subtracted from the major. After 
each subtraction, one pixel is: written. Then the position counter that controls the major axis is in­
cremented or decremented. If the value remaining in the adder before the subtraction is smaller than 
the value of the minor axis, thl~ next subtraction causes the adder to carry. Then the minor axis counter 
is incremented or decremented and a pixel is written. 

The next series of figures and tables shows the computation and writing of pixels in more detail. The 
rules listed refer to the changes needed in the algorithm to correct fo: odd-Y simulation. The micro­
processor computes start and (md values with 512 Y addresses, but the vector generator only has 256 Y 
addresses to write in. . 

6.7.4.3 Drawing Vectors - The vector generator produces basic and arbitrary vectors. The basic vec­
tors are shown in Figure 6-64). These are the pixel vector directions referred to in the VT 125 User 
Guide. There are eight basic vector directions, 45 degrees apart. These vectors are the easiest for the 
vector generator to draw., FrOIn any position, a vector along one of these directions changes one or both 
coordinate values with every pixel write. For example, in the 0 direction, any vector is drawn by in­
crementing X, writing a dot, incrementing X, writing a dot. Once the direction is specified, the vector 
generator circuit does not make any decisions about when to change a position counter's value. 

For arbitrary vectors, the vector generator must decide whether to change one counter after writing a 
pixel. For example, an approximately 15 degree angle vector increments its Y value only once for every 
four X value increments. The vector generator me:thod for deciding when to increment is Bresenham's 
algorithm. 
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Figure 6-69 Calculation 5 

6.7.4.4 Vector Calculation Timing - Twelve time states are needed to perform a calculation (Figure 6-
70). These 12 time states are divided into 4 groups. The 4 groups are repeated until the vector is drawn. 
The four sequential groups are as follows. 

1. DVM time 

2. D#l time 

3. WOPS time 

4. Direction time 

The following paragraphs describe the separate fUllctions that take place in each group. 

• DVM Time - The error register is addl~d to the DVM register plus carry in. The sum is 
loaded into the error register by error clolek. The carry output of the adder is strobed into the 
carry flip-flop. (The error register is loaded at the start of the vector with one half the major 
axis value, ignoring the remainder.) 

• DJ.L Time - The contents of the error register are added to the D#l register. If the carry flip­
flop is reset, the vector ROM allows an error clock pulse that loads the result of the add into 
the error register. If the carry flip-flop is set, the vector ROM does not allow an error clock 
pulse to occur. This means the contents of the error register remain unchanged. 
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• WOPS (Write Operations) Time - The modified data bits are written into the bit map loca­
tion specified by. the X and Y counters. 

The direction ROM circuit produces INHIBIT WRITE L, which must be high for the write 
control to write to the bit map. There are three conditions that prevent a write operation from 
occurring. 

1. DO.not write in direction 2 from an odd line or 6 from an even line. 

2. Do not write if the direction is 5 or 7, the scan line is even (YO), and the last direction 
was 6. 

3. Do not write if the direction is 1 or 3, the scan line is odd, and the last direction was 2. 

• Direction Time - The outputs of the dire:ction register, bits F3 - FO, are inputs to the direc­
tion ROM. An arbitrary vector is drawn in direction 3 when the input bits of the direction 
ROM equal B (hex). The direction ROM input bits FO - F2 determine the direction affected. 
Direction 3 is a negative direction. If the Icarry bit is ai, only the major axis count:er is decre­
mented. If the carry bit is a 0, both the :major and minor axis counters are decremented. 

The vector sequence ends when the V clock signal clocks the down counter to O. This resets 
the GO flip-flop. 

6.7.5 Bit Map Write Control 
The vector generator computes the series of memo.ry locations that make a vector. The bit map write 
data generator controls the data stored for each pixel in the vector. The appearance of a pixel is con-
trolled by two groups of data. . 

1. Information stored in two planes at the pixel location 

2. Information stored in four locations in the output map (section 6 ... ). 

Each pixel has 2 bits of information, and those 2 bits select one of the four output map locations during 
screen refresh. 

A multifunction circuit under microprocessor control selects one of the four combinations of two bits to 
write for each pixel. Briefly, after the vector generator computes a pixel location, the current contents 
of the location are read. Depending on the user's write mode, the contents are logically combined with 
one bit of a pattern and the results are written back to the current location. 

6.7.5.1 Blo,ck Diagram - The bit map write control circuit has the following parts (Figure 6-71). 

Two 1-of-12 selectors (one for each plane). Data always comes from each bit map plane 12 pixels at a 
time. When the vector generator addresses the bit :map, the bottom four bits of the address select the 
desired pixel data. 

Write control RAM. Eight locations hold 2 bits eaf::h. The microprocessor loads the RAM before the 
vector operation according to the user's write mode. The RAM addresses are 2 bits of the current 'pixel 
from the bit map, and 1 bit from the pattern regis1ter. See the VT125 User Guide for a complete de­
scription of the operation of the Custom Writing Control. (The IC has 16 locations of 4 bits each. The 
VT125 uses only 8 locations and stores only 2 data bits. Each data bit is in 2 bit locations so 'the IC can 
drive all 24 bit map ICs.) 
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Address multiplexer. When the vector generator i.s not running, the multiplexor connects the low 4 
address bits of the microprocessor bus to the write control RAM. The microprocessor uses the bus ad­
dresses to load the RAM according to the user's write mode. When the vector generator is running, the 
multiplexor connects 2 bit map data bits and 1 paUern register bit as addresses; the mUltiplexer uses 
these addresses to read data from the write control RAM to write to the bit map. 

Pattern register. The microprocessor loads a pattern into an 8-bit shift register. Each pixel that the 
vector generator addresses uses 1 pattern register bit as part of the write control process. When the 
pixel is written, the write pulse to the bit map shifts the register (or increments the multiplier counter, 
below). The default pattern for vectors is all Is. The output of the shift register goes to its input so a 
vector longer than 8 pixels gets a wraparound version of the starting pattern. When a character is 
drawn, the pattern loaded into the shift register varies according to which scan of the character is 
drawn. 

Pattern multiplier counter. Each bit map write pulse is a clock input for the multiplier counter. The 
microprocessor loads the counter with a starting count when it loads the pattern register; the pattern 
register reloads itself with the starting count at the e:nd of each count. If the pattern multiplier is 1, then 
each count gives an output and shifts the pattern register. Larger pattern multipliers delay shifting the 
pattern register until the count finishes. This makes the displayed pixel appear wider. 

Multiplier register. The microprocessor loads this r1egister with the multiplier value. The register holds 
the value for loading into the pattern multiplier counter after every finished count and at every pattern 
register load. 

6.7.5.2 Character Writing - Writing a character into the bit map is like writing a vector with the 
pattern register and pattern multiplier. The ReGIS text command translates an ASCII character code 
into a set of dot patterns. To do this, the microprocessor reads a character look-up table located in 
memory. The look-up table consists of a series of character cells, one cell for each ASCII code. Each 
character cell contains ten 8-bit bytes of pattern data to write as vectors. These pattern vectors compose 
the character in the bit map and on the screen. 

Figure 6-72 shows both the vector generator and pattern register operations for a size 1 character. Each 
character scan is one short vector drawn with pattern data loaded from the stored information for that 
scan. When a character is larger than size 1, Figure 6-73 shows the pattern multiplier action. For a size 
2 character, the pattern multiplier counts twice b,~fore sending a shift clock to the pattern register. 
Therefore, two sequential pixels have the same data. The vector generator draws lines that are twice as 
long so all the data can be displayed. The microprocessor counts the number of scans drawn with the 
same pattern data. For size 2, it loads the pattern register with the next scan of character cell data after 
two identical scans. Each of these parameters (vector length, pattern multiplication, pattern repetition), 
plus others such as vector direction, can be controll,~d with ReGIS commands. The VT125 User Guide 
has complete descriptions of the commands. .. 
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6.7.6 Bit Map Memory 
The bit map has the following parts (Figure 6-74) 

MA-9437 

Two planes of memory. Each plane is twelve 16K X 1 DRAMs arranged in four rows of 3 DRAMs 
each. One RAS signal controls each row. For any bit map read, all 4 RAS signals go low at the same 
time to access all 12 DRAMs. (One CAS signal is common to all the DRAMs.) For a bit map write, 
only the RAS for the addressed row goes low. There are ,three write signals to drive three columns of 
DRAMs. Only the write signal for the addressed DRAM goes low. The intersection of oneRAS signal 
and one write signal is only one DRAM. 

Write select/disable circuit. This is a ROM that dl~codes address inputs to select the group of DRAMs 
that receive a write signal. If an address would write to a location that is not in the plane, the circuit 
disables all write outputs. (Such addresses occur when the graphics processor computes a graphic object 
that overlaps the margins of the display.) 

Row/column address multiplexer. This multiplexer is controlled by the WR/RD signal and selects the 
source of addressing for the bit map. For most write operations, the bit map addresses come from the X 
and Y multiplexer, supplied by the X and Y position counters in the vector generator. For read oper­
ations, the bit map addresses come from the H and V multiplexer, supplied by the horizontal and verti­
cal counters in the timing circuits. Each set of counters provides a total of 14 address bits. RAS TIME 
high selects one group of seven address signals, while RAS TIME low selects the other group. 

The address lines on the multiplexers are scrambled to guarantee refreshes often enough for all the 
DRAMs. Each raster takes 16.7'ms, but refreshes must be less than 2 ms apart. Therefore" the address 
lines are arranged so that sequential addresses jurrlp among all DRAMs at least eight times per raster. 
Then the vector generator address lines are scrambled in the same pattern so a given address on either 
side of the multiplexer always accesses the same bit. This scrambling method means the RAMs them­
selves do not have to reflect the H and V orienta1tion of the counters, provided that there are enough 
unique addresses to cover the screen area. So a bad memory IC does not give a simple pattern on the 
screen, although a bad shift register line does. 
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Bit map output shift registers. With each bit map read cycle, each memory IC puts 1 bit on its output. 
The IC outputs for each plane connect directly to the inputs of three 4-bit shift registers. When 
LD/SHIFT is high, it strobes the inputs into the registers. The right bit in each register appears at the 
shift output while LD/SHIFT is high. LD/SHIFT is high for one pixel time; this means the first bit 
appears on the screen at LOAD time, then the other 11 bits shift onto the screen with the shift clock 
while LD /SHIFT is low. . 

6.7.7 Output Map 
The VT125 displays color and brightness by addressing one of four preset values for each pixel on the 
screen. The VT125 can display each pixel on the screen with a different hue, lightness, or saturation. 
However, it can only use four different colors at one time. That is, any pixel can differ from its neigh­
bors, but only four different colors can appear on the screen at one time. This is the tradeoff that the 
VT125 makes in its memory usage: rather than displaying many different colors at one time but only 
allowing changes at fixed boundaries that are larger than the pixel size (as in the VKI00, which can 
change only at 12-pixel horizontal boundaries), the VT125 displays a limited set of colors at anyone 
time but allows changes to occur at any boundary down to the individual pixel dimension. 

The VT125 displays color and brightness with Bl bit map memory and an output map. The bit map 
memory has the same number of addressable loeations in it as the writable addresses of the screen 
display (768 X 256). However, for each addressable location, there are two bits of data. Think of these 
pairs as existing in two separate but closely conn·ected planes of addressable locations (Figure 6-75). 
The pairs of bits can be written either one at a time or together. (See Writing Controls in the VT125 User 
Guide.) They represent the four numbers 0, I, 2, and 3 when their binary values are decoded. 

The four numbers are the addresses offour output map locations. Each output map location is I byte of a 
4-byte RAM. When the graphic memory is displayed, each pixel in the bit map requests that the 
information in one of the output map locations be sent to the digital to analog converters (DAC). The 
DACs convert binary data into drive levels for cathode ray tube (CRT) gun drives. Each output map 
byte has 2 bits for the monochrome monitor in the VT100 part of the terminal (representingfour levels of 
intensity on the monitor screen: dark, dim, normal, bold). Each output map byte also has 2 bits for each 
of the color guns in the external or alternate ROB color monitor. These bits represent four levels for each 
of the colors, or a total of64 different values of hue, lightness, and saturation (HLS). (RGB is required 
because the National Television Standards Committee (NTSC) color standard does not provide enough 
bandwidth to display color changes on individual pixels.) You can set the information in each output map 
by using the mapping command with either ROB, letters, or HLS specifiers. (See the Screen Output Map 
Definition in the VT125 User Guide.) 

6.7.8 Output Latches and DAC Converters 
Each time a pixel is output from the bit map shift registers, its 2 bits (SHIFT DAT A and B) address a 
location in the output RAM (E58 and E46). The next SHIFT CLK strobes the data from the addressed 
location into latches E91 and E94. The data stays in the latch while the RAM is addressed by the next 
pair of data bits. The latch provides a stable signal to drive the digital to analog converters (DACs). 
The DACs are open collector inverters that provide paths to ground resistors in the base circuits of the 
video drive transistors. 

Using the green output as an example, reducing the voltage on Q4's base causes more current to pass 
through Q4 and R 77. R 77 is the output load resistor; as more current passes through R 77, the voltage 
across it increases. A CRT connected to that voltage gets brighter as the voltage increases. One way to 
reduce Q4's base voltage is to connect a resistor from" the base to ground. The added current through 
R 75 causes a voltage drop at the base. The DAC has two different resistors connected in parallel be­
tween the base and common. These resistors are in series with switches (the inverter output transistors) 
that can disconnect the resistors, or connect one or both resistors, to common. The resistors have differ­
ent values, so there are four possible voltages at Q4's base. Two bits from the output RAM are inputs to 
the two inverters (E 1 00) for each color plus the monochrome output. 
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6.7.9 STP Board 
The STP board (also called paddle board) holds the serial interfaces for the terminal. The interfaces 
are made of UARTs, a baud rate generator, address decoders, and EIA line drivers and receivers. A 
switch pack on the board selects the connectors used for the computer port and baud clock sources for 
two of the UARTs. 

6.7.9.1 UARTs - UART E3 communicates between the VT100 terminal controller and the graphics 
processor. The typical switch setting configuration has the clock for both receive and transmit on E3 
coming from a fixed rate signal on the terminal controller (AI8-1). The same fixed rate signal returns 
to the terminal controller UART on A14-2 and A15-2 to drive the internal communications lines at the 
same fixed rate. 

UART E8 communicates between the VT125 graphics processor and the communications port. Its 
receive and transmit clocks come from the terminal controller through the STP connector (AI4-1 and 
AI5-1). These clocks are controlled by the bud rate generator on the terminal controller. If the STP 
connector does not have a board plugged in, these clocks return to the UART on the terminal controller. 
But with the STP board installed, these clocks control communications with the host computer and can 
be set with the SET-UP B controls. 

UART Ell communicates between the VTl25 graphics processor and the auxiliary port( also called the 
printer port). This port is more flexible than a printer port because the graphics processor allows full two­
way communications over it. For example a digitizing tablet can be connected to it, given host software 
support; for this reason the words Auxiliary Port are used in the VTl25 documentation. A baud rate 
generator provides the baud rates for UART Ell on the STP board. The baud rate generator is the same 
type on the terminal controller. Switches are se:t to drive both UART clock inputs from the same 
generator output, but firmware controls the use of the dual generator. The UART speed and number of 
bits are set in SET-UP B, switch group 5. 

All three UARTs have their receiver ready lines ORed together, and their transmitter ready lines ORed 
together. The two ORed outputs go to microprocessor interrupt inputs on the graphics processor board. 

6.7.10 Firmware 
The VTl25 firmware includes several sections. The next paragraph describes some of them. 

6.7.10.1 Memory and I/O Addresses - The VT125 has 24K bytes of firmware in ROM in addresses 
OOOOH to 5FFFH, with 8K more unused ROM space from 6000H to 7FFFH. The RAM has 16K bytes 
in addresses 8000H to BFFFH. 

The I/O addresses are listed in Table 6-4. 

6.7.10.2 Self-Test Processes - The VT125 has verification and diagnostic tests available. ANSI con­
trol functions invoke the tests. Some of the tests are VT100 specific, and others are VT125 specific. 
This section describes the actions of the tests. 

VT100 Self-Tests 
The VT100 performs all power-up tests (CPU, ROM, RAM, AVO) as usual when you power up or 
reset (SET-.UP 0) the terminal. The VT100 power .. up/reset sequence invokes the VT125 power up-test. 

You cannot run the VT100 data loopback and EIA modem loopback tests unless you remove the VT125 
STP board. . 

If the "infinite loop" VT100 self-test is invoked from the VT100 keyboard in local mode or if the 
VT100 escape sequence is sent from a host through the VT125, only the VT100 tests are repeated. 
Under these conditions, any resulting VT125 tests are meaningless. 
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Table 6-4 I/O Addresses and Data 

Command 

Load X Position Register Low Byte 
Load X Position Register High Byte 
Load Y Position Register Low Byte 
Load Y Position Register High Byte 
Load Error Register 
Load Pattern Register 
Load Pattern Multiplier 
Clear CLOCK SHIFT Glitch Flag 
Load DJ! Register 
Load DVM Register 
Load Direction Register 
Load WOPS Register 
Execute Move Operation 
Write Dot 
Execute Vector Write 
Execute Screen Erase 
Load Horizontal Minor Offset 
Load Horizontal Major Offset 
Load Vertical Offset 
Load Output RAM (four starting at:) 
Load Write Control RAM (8 starting at:) 
Read System Status 
VT100 DART Data (R/W) 
VT100 DART Control (R/W) 
Computer UART Data (R/W) 
Computer UART Control (R/W) 
Auxiliary Port UART Data (R/W) 
Auxiliary Port UART Control (R/W) 
Load Auxiliary Port Baud Rates 

VT125 Self-Tests 

Address 

80H 
90H 
AOH 
BOH 
COH 
13H 
14H 
15H 
FOH 
FIH 
F2H 
F3H 
OOH Start Data = OIH 
01H 
02H 
03H 
10H 
IIH 
12H 
I8H 
DOH 
20H 
OEH 
OFH 
OCH 
ODH 
OAH 
OBH 
08H 

Power-Up Tests - These tests occur whenever you power up or reset the terminal. See Paragraph 6.8.2 
for an explanation of error reports. 

1. CPU register test - This test verifies that the basic CPU register operations work. If this test 
fails, the microproc(~ss()r tries to flash an error code on the monochrome monitor. 

2. ROM checksum test _. A checksum is stored in each 4K bytes of ROM (2 for every 8K 
bytes). The checksum is computed by this procedure: Shift and XOR each byte, starting with 
an initial value of high ROM address byt.e + 1; the result should be zero. If this test fails, the 
microprocessor tries to flash an error code on the monochrome monitor and an encoded 
ROM number on the color monitor. 

3. RAM test -- This test performs a worst-case read/write check of all 16K bytes of program 
RAM. If this test fails, the monochrome monitor flashes an error code and the color monitor 
flashes an encoded RAM bit number. 
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4. Vertical sync timeout - This, test checks that the vertical sync signal appears repeatedly with­
in approximately 25ms. If this test fails, the monochrome monitor flashes an error code. 

5. Vector timeout -:- This test checks that none of the vectors drawn in either the bitmap RAM 
test or the vector generator test take longer than 100 ms. If this test fails, the monochrome 
moni tor flashes an error code. 

6. Partial video bitmap RAM test - This test checks that every bit tested in both video bitmap 
planes can be written to both 1 and O. This partial test only tests the first eight scan lines of 
video bitmap RAM; you can test the entire RAM on request. If this test fails, the micro­
processor tries to display the message "VT 125 BM Error". 

7. Vector generator tests - This tests the basic vector functions by drawing a test pattern into 
the upper-left corner of the display, then verifying it against a predetermined pattern. If this 
test fails, the microprocessor tries to display the message "VT125 VG Error". 

8. Communications test - This test verifies the VT100-to-VTI25 communications link by re­
questing the terminal status from the VT100. If this test fails, the microprocessor tries to 
display the message "VT125 Ie Error". If the VT100 is LOCAL, the message "VT125 
Offline" appears on the display. 

Requested Tests - The following tests require operator participation, and can only be invoked with the 
DECTST escape sequence sent to the VT125. (See Paragraph 6.7.) 

1. Data loopback test - This test requires an external loopback connector on the host commu­
nications port. The test only verifies data leads, and only at the speed selected by the VT100. 
If this test fails, the message "VT125 EC Error" appears. 

2. Printer port loopback test - This test requires an externalloopback connector on the printer 
EIA port. This tests data lines on the printer EIA port. If this test fails, the message "VT125 
SC Error" appears. 

3. Display test - This test requires operator visual verification. The test cycles through the four 
intensity levels of each of the three primaries and white, thereby testing the color output 
RAM. 

4. Entire video bitmap RAM test - This test checks that every bit in both video bitmap planes 
can be written to both one and zero. If thiis test fails, the microprocessor tries to display the 
message "VT125 BM Error". 

6.7.10.3 Graphics Protocols - The VT125 has three: different graphics protocols. Control sequences in 
the data select the protocol. 

ReG IS (remote graphics instruction set) is a graphics descriptor that uses high-level commands to con­
struct basic graphics objects such as lines and curves. Except for the ANSI device control string mech­
anism for turning graphics on and off, all ReGIS commands use printable ASCII characters and deci­
mal numerical values for option selection and pixel location specifications. 

VTI05 emulation provides most of the functions of the VTI05 graphics terminal for compatibility with 
existing software. The VTI05 has a few built-in processes such as shading and strip charting. Its pixel 
locations need binary specifications from software in groups of ASCII characters selected for their 
combined bit patterns. 
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DECwriter graphics is a protocol for transmitting t.he complete contents of a bit map. It uses ASCII 
characters selected for their bit patterns. In the VTll25, DECwriter is two different protocols. One pro­
tocol converts the VT125 bit map into ASCII characters for transmission to a DECwriter graphics ter­
minal. The other protocol writes incoming DECwriter graphics data into the bit map. 

6.7.10.4 Communication Protocolls -- The VT125 is a complex device that has several separate pro­
cesses operating at the same tirne to provide graphiics and text over a simple terminal communication 
line. Figure 6-76 shows a general block diagram of the VT125, divided into two main functional blocks: 
the graphics processor and the VT100 text terminal that holds the graphics processor. The figure shows 
two important facts. 

I. The keyboard communicates only with the VT100, so LOCAL operation can only cause ac­
tions in the VT100, not in the graphics processor. 

2. The graphics processor manages all communications between the computer and the VT100, 
and always uses xor-.r /XOFF. (This SET-UP feature cannot be turned off.) 
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Figure 6-76 VTI25 General Block Diagram 
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Figure 6-77 is a more detailed look at the communication structure in the graphics processor itself. This 
shows the buffers included for each of the three bidirectional communication ports in the graphics 
processor. The dispatcher is many processes. It controls the buffers with XON/XOFF; It sets up the 
data paths from each sending port to each receiving port. And it passes all communications according to 
ANSI X3.64-1979. That is, it examines data from all ports for instructions to itself. It passes anything 
that does not apply to the graphics processor to the ports set to receive the data from that source. Among 
the ports controlled by the dispatcher are the seleGtion of the graphics protocol under ANSI sequence 
control. The choices in that block of the diagram are ReGIS, VTI05 emulation, and DECwriter 
graphics. The following five figures show the internal connections that are set up for different 
applications. 
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Figure 6-78 shows the VT 125 operating as a text-only terminal. If you send XOFF from the keyboard, 
either by pressing NO SCROLL Of AUTO XON/XOFF is on) or by holding down CTRL and pressing 
S, the receive buffer in the VT100 fills to the 32-character mark. Then the VT100 sends XOFF to the 
graphics processor. When the 16-character transmit buffer in the graphics processor fills, it sends 
XOFF to the dispatcher; then the 128-character receive buffer fills to its 48-character mark. At that 
point (80 characters later) the graphics processor sends XOFF to the computer. 
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Figure 6-78 VT125 as a Text-Only Terminal 
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Figure 6-79 shows the VT125 operating as a graphics terminal. A deviCe control string is being sent to 
the terminal from the computer. The terminal may be in any protocol: ReGIS, VTI05, or DECwriter 
graphics. The keyboard can communicate with the computer, but any screen response to keyboard com­
mands is under the control of the computer's programming. 
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Figure 6-80 shows the VT125 operating as a graphics terminal. A device control string is being sent to 
the terminal from the computer. The graphics protocol commands are being displayed on the screen at 
the same time. This is a feature of VT125 ReGIS and is not available with the other protocols. The 
keyboard can communicate with the computer, but any screen response to keyboard commands is under 

< the control of the computer's prograrn. 
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Figure 6-81 shows the VT125 printing from the screen to the optional graphics printer in DECwriter 
graphics protocol. This is the result of the screen hardcopy command in ReGIS. The keyboard can 
communicate with the computer, but the computer cannot communicate with the dispatcher until the 
print operation is complete. However, if a graphics off command (string terminator: ESC \) immedi­
ately follows, the hardcopy command, the computer can communicate with the dispatcher during the 
print operation. 

Figure 6-82 shows the VT125 printing from the computer to the optional printer. This is the result of 
the ANSI media copy command from the computer. The media copy command can turn the VT100 
and auxiliary (printer) ports on and off. Therefore, the screen can display the data going to the printer 
if desired. To print a stored DECwriter graphics protocol file, display it on the screen and use the 
ReG IS hardcopy command to print it. 
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6.8 VT125 TESTING AND TROUBLESHOOTING 
This section explains the VT 125 testing and troubleshooting procedures. 

6.8.1 Preparing for Self-Tests 

COMPUTER 

MA·9473 

Use this procedure to prepare the terminal for all self-tests except a single power-up test. 

1. Turn the power switch off. 

2. Disconnect the communication cables from the computer and auxiliary data ports. The com­
puter port communication cable may be ,either EIA or 20 rnA. 

3. If a cable is connected to the EIA computer port connector, install an EIA loopback con­
nector on the EIA connector. See Figure 6-83. The EIA loop back connector part number is 
12-15336. One loopback connector is shipped with the terminal or upgrade kit. 

4. If a cable is connect,ed to the 20 rnA connector, the 20 rnA current loop adapter option is 
installed. Install the lloopback connector (PN 70-15503-00) included with the option. Do not 
use the EIA loopbaclk connector at the same time as the current loop connector .. 

5. To perform the auxiliary port tests, install an EIA loopback connector on the auxiliary port 
connector. If the conlmunication port is EIA, you need a second EIA loopback connector. 

6. Turn the power switch on. 

7. Make sure the terminal is ON LINE, with the ANSI/VT52 SET-UP B feature set to ANSI 
(SET-UP B switch 2,·3 := 1). 
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6.8.2 Error Reporting . 
This section explains how the VT125 reports VT100 and VT125 errors. 

6.8.2.1 VT100 Errors - VT100 (~rrors are reported in the usual VT100 manner, in the LEDs or as a 
character in the upper-left corner of the display. 

6.8.2.2 VT125 Errors - The VT125 reports its self-test results with the graphics display. It reports 
fatal errors by flashing the monochrome display according to a coded intensity pattern (Table 6-5). Use 
an oscilloscope to measure the monitor outputs. 

On ROM or RAM errors, the color display provides additional information in the form of an encoded 
color output. Table 6-6 shows the collor combinations for each of the possible values from 0 to 7. 

You do not have to terminate the video outputs for troubleshooting. However, unless 75-ohm loads are 
attached, the output voltages are higher than specified. Table 6-7 shows the voltages for both the mon­
ochrome composite video output and the RGB outputs when they are not terminated. 

The nonfatal errors (terminal still functions partially) try to display an error code as text. This requires 
a large amount of working code and hardware, and thus may be somewhat meaningless. If, however, 
enough of the h.ardware is working, one of the following messages will appear in the center of the dis­
play. 

VT125 xx Error 
VT125 OK 
VT125 Offline 

xx is an error code representing one of the following error(s). 

BM - Video bitmap RAM error 
VO - Vector generator error 
IC - Internal (VT125-to-VTlOO) communications error 
SC - Serial (auxiliary) port communications error 
EC - External (host) communications error 

The terminal clears this status message when the next character sent from the host arrives. The VT125 
is operational after self-test if no fatal errors occurred. If a nonfatal error occurred, then the VT125 will 
work as well as possible considering the failure. 

Table 6-5 VT125 Fatal Error Indication 

Monochrome Displ:ilY Color Display 
Error Alternates Between Shows Explanation 

1 o and 1 CPU register error 
2 o and 2 ROM address ROM checksum error 

B14-12 

3 o and 3 RAM bit number Program RAM error 
4 1 and 2 Vertical Sync 

timeout 
5 1 and 3 Vector timeout 
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Table 6-6 ROM and RAM Failure Indications 

Number G R B Color ROM 

0 0 0 0 Dark E22 
1 0 2 1 Pink E22 
2 1 0 .2 Blue E23 
3 1 2 3 Violet E23 
4 2 1 0 Orange E24 
5 2 3 1 Light brown E24 
6 3 1 2 Pale blue E25* 
7 3 3 3 White E25* 

*E25 is not used in the VT125. 

Table 6-7 Error Output Signal Levels 

Numbered 
Level 

3 
2 
1 
o 

Unterminated 
Mono RGB 

2.0 
1.7 
1.3 
0.6 

2.0 
1.3 
0.5 
o 

Note: Mono composite sync tip is at 0 volts. 
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7.1 INTRODUCTION 

'CHAPTER 7 
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 VT100. Attempts have been made to ensure the general­
ity of the STP, but some compromises toward the VT100 may have been made. Special VT100 consid­
erations are noted in this chapter wher~: 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 slerialline 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 c~nd 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 comlmunications 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 t(!rminal that controls normal terminal operation. 
This term is used to distinguish it fIrornany other proces,sor 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 terrninal options, and is general enough to allow for 
decoupled evolution of terminals and terminal options. 

~MINAL 1 ...... r---i ...... 1 DEVIC~ ...... I-----I ....... 1 HOST I 
MA-4288 

Figure 7-1A Serial Line Splice Connection 
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7.4 FUNCfIONAL 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 sorne special signals are also present. See Paragraph 7.5 for complete 
electrical specifications. 

TO TERMINAL 
CONTROLLER 

TC RXD44-­
TC TXD 

TC TCLK---' 

SHORTING 
PINS 

TO EIA LINE 
CONNECTOR 

... -----...---------- LINE RXD 

"I ---~ .. ~ LINE TXD 

.. I 
INTERNAL TCLK ..... ------:=J 

TC RCLK ----<---------.+--.. I 
~ INTERNAL RCLK • ___ -----

lOCAL ClK 

OPTION PRES .. 

.. I 

I-~ 
SIGNAL GROUND ------, 

TC INIT--­

TC RTS--­
TC DTR 

.. I 

.. I -------til*- ------... .. LINE RTS 
------tl-+---------..... LINE DTR "I 

TC SRTS/SPDS· "I ----..... LINE SRTS/SPDS 

TC DSR 
TC CTS 
TC CD .. 
TC SCD/SPDI" 
TC RI .. 

+5 V 
+12 V 
-12V ---, 

-----foI .... ------- LINE DSR I-
J1I-------* ------ LINE CTS 

I- ----- LINE CD 
I-------M-------- LINE SCD/SPDI 

'-----+111-------- LINE RI I-
I+------ EXT TCLK 
,-----EXT RCLK t---

.. I .., .. , 

Figure 7-2 STP Signal Lines 

MA-4287 

Each pair of signals is connected together when no option is present. When an option is plugged in, each 
connection is broken, though the option nlay choose to short through any signal it does not wish to control. 
Note that some signals are used between the termina[ 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. 

7·.] 



Signal Type Meaning 
TCRXD EIA TC received data. Serial, 

asynchronous data is passed from 
host or option to the TC 01) 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 transmi tter clock. This signal 
from the TC bit rate generator 
norrnally 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 UARTassociated 
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 VT100. 

TCRCLK TTL TC receiver clock. Just like TC 
TCLK. 

INTERNAL RCLK TTL Internal receiver clock. Just like 
INTERNAL TCLK (19,200 max. for 
VT100). 

LOCALCLK TTL Local bit rate clock. This is a 
clo(:k 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 

TC INIT 

TCRTS 
TCDTR 
TC SRTS/SPDS 

LINERTS 
LINEDTR 
LINESRTS/SPDS 

TCDSR 
TCCTS 
TCCD 
TCSCD/SPDI 
TCRI 

TTL 

EIA 

EIA 

EIA 

Meaning 
signal that happens to be 
available in the terminal. The 
equivalent X 16 baud rate supplied 
by the VT100 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 
"Te" signals. In the VT 1 00; 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 
LINECD 
LINESCD/SPDI 
LINERI 

EXT TCLK 

EXT RCLK 

+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 VT 1 00, 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. 

Ext~:rnal 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 
termtinal. 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 17 on the 
terminal's RS-232-C connector. 

Interface power. (See 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 Operatioll with No Option Present - In standalone terminal operation, all signals on 
the STP are passed througb by the shorting connectoJr. 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 

Stop Bits 

Set to 8 bits per character 

Set to I stop bit 
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Parity 

XOFF 

Set to no parity 

Line synchronization (X ON /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 VT100. It is recommend­
ed that INTERNAL TCLK and ][NTERNAL 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 

D ECREQTPARM -- Request Terminal Paranleters 

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 sequ1ence. 

DECREPTPARM is sent by the terminal controller to notify the option (or host) of the status of selected 
terminal parameters. It may be s(mt 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: 

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 (DECREPTPARM) 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 
<par> 

<nbits> 

<xspeed>,<rspeed> 

<clkmul> 

<flags> 

Value 
1* 
2 
3 
4 
5 

1* 
2 

1* 
2 

0-15 

Meaning 
No parity set 
Parity is always space (not a VT 1 00 state) 
Parity is always mark (not a VT100 state) 
Parity is set and odd 
Parity is set and even 

8 bits per character 
7 bits per character 

Because some terminals have limitations in 
handling nurneric 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 
specifiedlater and left in baud rate order. 

Bit 
Per 
Sec 
o 
8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 
104 
108 
112* 
120 

Rate 
50 
75 
110 
134.5 
150 
200 
300 
600 
1200 
1800 
2000 
2400 
3600 
4800 
7200 
9600 
19200 

The bit rate rrmltiplier is 16 
The bit rate rrmltiplier is 64 

(not a VT100 speed) 

This value cOlnmunicates 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 21 from left 
to right. The default value for these four bits is O. In the VT100, 
these bits are switch group 5 of SET-UP B. 

If any parameter (except for <sot"» is zero or not present, it should be interpreted as the default value 
for this parameter. The default for each parameter i8 marked with an asterisk (*) in the above list. Any 
parameter out of its defined range must be treated as an error. Additional paramet~rs (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 INIT from .the 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 us(~d to reboot a terminal processor if desired. It will be generated at 
terminal power-up, and in ]['espons(~ to a "reset to iniitial state" or confidence test request from the host 
or operator. 

7.4.2.5 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 dl~tect 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 st.andard purpose such as I:;ausing 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). 

7.5 ELECTRICAL SPECIFICATIONS 

7.5.1 Signal Lines 
Specifications for 'the signal (nonpower) lines are a follows. 

7.5.1.1 Signal Levels - Two cllasses of signals are present on the STP connector. The first class are 
standard EIA levels, and include transmitted and r'eceived data, modem control signals, etc. The sec­
ond class are TTL signals used to control interfac(~ operation, and include bit rate clocks, OPTION 
PRESENT, etc. 

For VT100: 

All EIA outputs 
Mark State -6.0 to ·-12.01 V 
Space State +6.0 to 12.0 V 

All EIA inputs 
Mark State +0.75 to -25.0 V, -8.3 rnA max. 
Space State +2.25 t.o +25.01 V, +8.3 rnA max. 

All TTL inputs 
VIH = 2.0 V max. 
IIH = 20 p.A max. @ VI = 2.7 V 
VIL = 0.8 V max. 
IlL = 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 

7.5.1.2 Signal Timing - The INIT H signal goes high when the VT100 starts an initialize sequence and 
goes low when the VT100 is ready to operate. The: minimum high time is 100 ms. 

LOCAL CLK has the following period for the VT100 as shown in Figure 7-3. 
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12TI~T 
I WHERE T = 1.86928 psec 

MA·4298 

Figure 7-3 Local Clock 

7.5.2 Power Supply Lines 
Voltage regulation specifications and base product power requirements for the VT100 may be found in 
Chapter 4. All options drawing power through the STP or 20 rnA connectors on the VT 100 terminal 
controller board may draw no more than 0.5 A from anyone voltage. Options drawing power from 
any connector in the VT100 must be sure that their requirements, the needs of other options, and the 
needs of the base VT100 are consistent with the capability of the VT100 power supply. 

7.5.3 Connector Pinout 

TCTXD 2 1 LINETXD 
-4 3 EXT TCLK 

TCRXD 6 5 LINERXD 
TCRTS 8 7 Ln~E RTS 

-10 9 EXT RCLK 
TCCTS 12 11 LINECTS 
TCDSR 14 13 LINE DSR 
TCDTR 16 15 LINEDTR 
TCCD 18 17LINECD 
TCRI 20 19 LINE RI 
TCSPDS 22 21 LINE SPDS 
TC SPDI 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 ---
TC IN IT 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 GUIDELINES FOR THE DESIGNER 
This section is not, strictly speaking, part of the STP specification. It is meant to provide some in­
dication of how the STP may bl~ 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 b~: 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 Dlevke 
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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7.7.1.2 Two UART Method - [n 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 eLK to INTER~~AL 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. 

[n this mode, the option is responsible for implementing XON/XOFF on the host link, if that feature 
is enabled. It may also XOFF the t(~rminal 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 lint' 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 doe:s 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, fornlat and value checking, etc. In the former case, the 
terminal processor (the active dc~vke) views the local link and host link sides of the STP as two separate 
entities and may, in fact, not even Inake 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) passe:s through aU 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. ][t 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 IN IT and local BREA1K, 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 proce:ssor), rather than between a CPU and two devices 
as in the standalone CPU case. The terminal proce:ssor may intercept the normal dara 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 curre:nt loop adapter or modem. 
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8.1 INTRODUCTION 

CHAPTERS 
GRAPHICS CONNECTOR 

An 18pin dual-in-line connector is provided in the VT100 for internal options that generate digital video 
signals, and may additionally require 8-bit ASCI][ data forwarded by the VT100 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 VT100" (T) or "from the VT100" (F). 

Signal 
07-00 

07 (F) 1 
06(F) 2 
05 (F) 3 
04(F)4 
03 (F) 5 
02 (F) 6 
01 (F) 7 
DO (F) 8 
Signal Gnd 9' 

24.0734 MHz 

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 VT100 "Graphic Processor On" mode (see Appendix A for 
entry and exit), all characters transmitted to the VT100 on the 
communications line are transferred to these data lines with a graphic 
write strobe. The only characters n'ot transmitted are the "Graphic 
Processor Off' escape sequence. (Maximum load = two 74XX loads 
plus 50 pF.) 

VT100 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 I Land 2 L 

Description 
On initialization (between the time INIT H gqes 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:[ 00 assumes the presence of an option on the 
graphics connectolr and enters "Graphic Processor On" mode normally 
upon receipt of the appropriate control. If the flag is high, the VT100 
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 VT100. A high GRAPHIC FLAG indicates the option is busy, the 
VT 1 00 stores incOJning 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 
4.7K ohms to +5V.) 

The VT100 asserts, this pin high whenever it begins an initialize 
sequence (power-up or on command) and asserts IN IT low whenever it 
is ready to begin normal operation. The minimum high pulse width is 
100 ms. (Maximurn load = two 74XX loads plus 50 pF.) 

Asserted high during VT I 00 blank time. Used for horizontai sync and 
to indicate the start of VT100 display. 

Pulse period = 63,,556 p,s 
Pulse width = 11.465 p,s/80 column mode; 12.088 p,s/ 132 column 
mode 
Delay Falling Edge of HORIZONTAL BLANK H to First Dot from 
VT 100 = 500 ns /80 column mode; 250 ns /132 column mode 
(Maximum load =:one 74XX load plus 50 pF.) 

Asserted high only during displayed scans on the VT100. In all modes 
the VT100 displays 240 complete scans/field. The VERTICAL 
BLANK signal transitions between 1.2 p,s and 1.5 p,s after the rising 
edge of HORIZ01\lTAL 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 VT100" the display is as bright or brighter than the values in 
the table. 

GVl 
H 
L 
H 
L 

C;V2 
H 
H 
L 
L 

Intensity 
Black 
Dim 
Normal 
Bright 

(Input load = one 74XX load plus4.7Kohm to +5 V.) 
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Signal 
Graphic Write L 

8.2 HARDCOPY ENABLE 

D(!scription 
This pin is pulsed low by the VT100 during valid data on D7-DO. Data 
(DO-DO) is stable 25 ns before the falling edge of GRAPHIC WRITE 
and remains stable for 25 ns after the rising edge of GRAPHIC 
WRITE. The pulse width low of GRAPHIC WRITE is 350ns ± 50 
ns. (Maximum load = two 74XX loads plus 50 pF.) 

Provision has been made in the VT100 for the future addition of an external hardcopy option to record the 
screen. Such a device is assumed to Inonitor the graphics connector to receive the "copy" command and 
to obtain its picture information lfrOln the composite video output. Upon receipt of the escape sequence 
DECHCP (see Appendix), the VT100 will stop updating the screen but will not cease blinking oper­
ations. Following the freeze, the VT100 will write an 8-bit character of all ones (FFH) to the graphics 
port. The GRAPHIC FLAG shoUlld go high when this character is transmitted; and the VT100 will main­
tain the screen frozen until the flag is seen to be low, at which time the VT100 will resume normal oper­
ation. 
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APPENDIX A 
PROGRAMMING INFORMATION 

This appendix summarizes the VT100 series video terminal transmitted characters and received char­
acter processing. The VT100 te:rminal 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 comiing in from the computer is displayed on the video 
screen. Figure A-I shows the data flow. 

This appendix discusses data flow between the VT100 and the host. Included are the codes generated 
by the keyboard; the transmiss.ion 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 VT100 is an upward and d()wnward software compatible terminal; that is, previous DIGITAL video 
terminals have DEC private standards for escape sequences. The American Standards Institute 
(ANSI) has since standardized. e'scape sequences in terminals. ANSI standards allow the manufacturer 
in implementing each function., Th.is appendix describes how the VT100 responds to the implemented 
ANSI control functions. 

VT100 

r-----·----, 
I ry-I 
I 
I 
I 
I 
I 

~ER I COMPUTER 

I (HOST) 
I 
I 
i 

TRANSMITTER --I • 
I I 
L-t-------J'-y-----' 

COMMUNICATION 
LINES 

MA-1994 

Figure A-I T(:rminal Data Flow 
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The VT100 is compatible with both the previous I)EC standard and ANSI standards. CU$tomers may 
use existing DIGITAL software designed around the VT52 or new VT100 software. The VT100 has a 
VT52 compatible mode in which the VT100 responds to escape sequences like a VT52. In this mode, 
most of the new VT100 features cannot be used. 

Throughout this discussion references are made to VT52 mode or ANSI mode. These two terms in­
dicate the VT100's software compatibility. All new software should be designed around the VT100 
ANSI mode. Future OIGITAL video terminals will not necessarily be committed to VT52 com­
patibility. 

VT100 KEYBOARD 
The VT100 keyboard (Figure A-2) has a key arrangement similar to an ordinary office typewriter. In 
addition to the standard typewriter keys the VT100 has keys and indicators that generate escape and 
control sequences, cursor control commands, and 8how the current terminal status. 

You use 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 CTRlL and SHIFf do not transmit codes when typed, but 
modify the codes transmitted by other keys. Wh,en you press a code-transmitting key, the terminal 
makes a clicking sound to verify it processed the keystroke. If you press two code-transmitting keys 
together, two codes are transmitted in the order typed. The terminal does not wait for the keys to be 
lifted, but transmits both codes as soon as possible after the keys are typed. If you press three such keys 
together, the codes for the first two keys are transmitted immediately; the code for the third is trans­
mitted when one of the first two keys is lifted. 

LED Indicators 
The keyboard has seven light emitting diodes (LEOs); two are committed to the complementary 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 LEOs is on. 

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

You can program the four remaining LEOs and assign any meaning for specific applications. The code 
sequences t? turn these LEOs 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 modifh~d by the host are listed in Table A-I and described 
in detail under the escape sequences. . 

Alphabetic and Nonalphabetic Keys 
The VT 1 00 transmits lowercase code unless either or both SHIFf 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. Figure A-3 shows the codes generated by the alphabetic 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 SHIFf keys are down. Unlike the shift lock key 
of a typewriter, CAPS LOCK does not affect these keys; it affects only the alphabetic keys. 
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SET-UP Feature 
or Machine State 

Alternate keypad mode 
ANSIjVT52 
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 

f#£l 
~ (shifted) 

Table A-l SET-UP FI~atures and Machine States 

Changeable 
from Host 
Computer* 

Yes(DECKPAMjDECKPNM) 
Yes(DECAN~1) 
Y es(D ECARN.£) 
No 
No 
Yes(DECCOLM) 
No 
Yes(DECCKN.[) 
Yes(DECG01\r jDECGOFF) 
Yes(DECINLrvt) 
Yes(LNM) 
No 
No 
Yes(DECOM) 
No 
No 
No 
No 
Yes(DECSCNM) 
Yes(DECSCLlv1) 
Y es(HTS jTBC) 
No 
Yes(DECAWl\1) 

Yes 

Saved in NVR 
and Changeable 
inSET-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. 

OCTAL CODES GENERATED BY KEYBOARD 

UNSHIFTED CODES SHOWN BELOW KEYCAP LEGENDS) D (SHIFTED CODES SHOWN ABOVE KEYCAP LEGENDS DDDD 
0 1 ~4,' II ~~ II ~4: II ~4: II ~'; II ~3: I[~': II ~5~ II °i? II 00')' II'~ II !'~ II ~7~ IDD 

061 062 063 064 065 066 067 070 071 060 055 075 140 

DI :~: II :f; II :~: II ::: 1l!J1 :;: II :~: II :i: II :~; II ::: II :':h II :~~ ID 
[JfCAPsll'~'Jr'PlI'g' 1~I'g71['~0 1r71f1J3l~1 ~~211 042

1 I'lfl ~ 141 ~ 144 ~ 147 150 ljgJl!llJlliJ 073 047 LEU 
SHIFT Z X C V B N M < > /? SHIFT LIN DI IQJ32 o:J30 DJ03 ~26 [!02]DJI6 []J15 c;:]74 ~76 [:]77 B§ 

172 170 143 166 142 156 155 054 056 057 FEED 

I 5;~~E I 
MA-7418C 

Figure A-3 Standard Key Codes 
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Key 

RETURN* 
LINE FEED 
BACKSPACE 
TAB 
SPACE BAR 
ESC 

DELETE 

Octal Value 
of Code Sent 
or Receiv,ed 
by VT100 

015 
012 
010 
011 
040 
033 

177 

Table A-2 Function Key Codes 

Action T.~rminal Would 
Take if Host Sent That 
Code 

Carriage return function 
Line feed 
Backspace function 
Tab functioll' 
Deposit a space on the screen erasing what was there before 
The initial delimiter of an escape sequence - interpret the 
following character string from the host as a command, rather 
than displaying it· 
Ignored by the VT 100 

*You can use the new line SET-UP feature to redefine the RETURN key so that it issues 0158 0128 
(carriage return - line feed). 

Function Keys 
Several keys on the keyboard transmit control codes. Control codes do not produce displayable charac­
ters but are codes for functions. If these codes are received by the terminal, the VT100 performs the 
associated function described in Table A-2. 

NO SCROLL - Pressing NO SCROLL 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 you press NO SCROLL again to allow scrolling. If the XOFF /XON fea­
ture is disabled (SET~UP fun(;tion), NO SCROLl. causes no action. 

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

Pressing SHIFT and BREAK together provide the long-break-disconnect function. Used with properly 
configured modems with RS232-C levels, it dis(;onnects 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. 

Pressing CTRL and BREAK together transmits the answerback message. 

BREAK does not function whlen the VT100 is in LOCAL. 
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CTRL (Control) - Figure A-4 shows the keys that generate control characters. You can generate con­
trol characters in two ways. 

1. Hold down CfRL, and press any of the unshaded keys in Figure A-4. 

2. Press any of the shaded keys in Figure A-4 without using CTRL. The shaded keys are dedica­
ted keys that generate control charactelrs without using CTRL. 

Auto-Repeating 

NOTE 
You can change the RETURN key character code 
with the linefeed/new line feature. When off, this 
feature causes RETURN to generate a single con­
trol character (CR). When on, this feature causes 
RETURN to generate two characters (CR, LF). 
Also, depending on the auxiliary keypad mode se­
lected, RETURN and ENTER may generate the 
same control codes. 

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 you 
press a key, its code(s) is sent once, immediately. If you hold down the key 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 you release the key. 

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-3 desclribes the escape sequences generated by each key. 

D MNEMONICS SHOWN ABOVE KEYCAP LEGENDS DDDD 
OCTAL CODES SHOWN BELOW KEYCAP LEGENDS 

DDDDDD[JDDDDD~ 
·1 XgN I[ E:VS II E~Q II D~211 D~ I~I N~K I~ml D~E II ElSie 1!TIl 

021 027 005 022 024 ~ 025 UllJUDlJ 020 033 ~ 

r=lll~~fE¥lfA¥l~re~mmmDD 
EJ~~LlliJ~l2kJ~~~~~~ 
[] I[XJ[ZJ[ZJ~[ZJ[;[J[!]DD[J!]D 0,' o~o 0:;3 0~6 0~';/6 0~5 T 

Figure A-4 Function Key Control Codes 
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Cursor 
Key 

Up 
Down 
Right 
Left 

VT52 
Mode 

ESC A 
ESCB 
ESCC 
ESCD 

AUXILIARY KEYPAD 

Table A-3 Cursor Control Key Codes 

ANSI Mode and Cursor 
KI~y Mode Reset 

ESC[A 
ESC [ B 
ESC[C 
ESC[D 

ANSI Mode and Cursor 
Key Mode Set 

ESCOA 
ESCOB 
ESCOC 
ESCOD 

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 key­
pad 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 numer­
ic keypad/application mode is listed in Table A-4. None of the keys are affected by pressing SHIFT, 
CAPS LOCK, or CfRL. 

NOTE 
In ANSI mode, if the codes are echoed back to the 
VT100, or if the terminal is in LOCAL, the last 
chara.cter of the sequence is displayed on the screen; 
for example, PF1 displays a "P." 

SPECIAL GRAPHICS CHARACTERS 
If you select the special graphics set, the graphics for ASCII codes 1378 through 1768 are replaced 
according to Table A-5. (See the SCS escape sequence.) 

NOTE 
Codes 1528-1568, 1618 a.nd 1648-1708 are used to 
draw rec:tangular grids. Each piece of this line draw­
ing slet ns contiguous witih others so that the lines 
form4~d are unbroken. 

Codes 1:578-1638 give better vertical resolution than 
dash,~s ~lDd underlines when drawing graphs. Using 
these seJ~ments 120 X 13:l resolution may be obtain­
ed in 132 column mode with the advanced video op­
tion i,nstalled. 
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Table A-4 Auxiliary Keypad Codes 

ANSI Mode VT52 Mode 

Numeric Alternate Numeric Alternate 
Keypad Keypad Keypad Keypad 

Key Mode Mode Mode Mode 

0 0 ESC 0 p 0 ESC, ? P 
060 033 117 160 060 033 077 160 

1 1 ESC 0 q 1 ESC ? q 
061 033 117 161 060 033 . 077 161 

2 2 ESC 0 r 2 ESC ? r 
062 033 117 162: 062 033 077 162 

3 3 ESC 0 s 3 ESC ? s 
063 033 117 163 063 033 077 163 

4 4 ESC 0 t 4 ESC ? t 
064 033 117 164 064 033 077 164 

5 5 ESC 0 u 5 ESC ? u 
065 033 117 165 065 033 077 165 

6 6 ESC 0 v 6 ESC ? v 
066 033 117 166 066 033 077 166 

7 7 ESC 0 w 7 ESC ? w 
067 033 117 167 067 033 077 167 

8 8 ESC 0 x 8 ESC ? x 
070 033 117 170 070 033 077 170 

9 9 ESC 0 Y 9 ESC ? Y 
071 033 117 171 071 033 077 171 

t t (minus) ESC 0 m - (ri1inus)* ESC ? m 
055 033 117 155 055 033 077 155* 

, (comma) ESC 0 1 , (comma)* ESC ? 1 
054 033 117 154 054 033 077 054t 

. (period) ESC 0 n . (period) ESC ? n 
056 033 117 156 056 033 077 156 
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Table A-4 Auxiliary Keypad Codes (Cont) 

ANSI Mode VT52 Mode 

Numeric Alternate Numeric Alternate 
Keypad Keypad Keypad Keypad 

Key Mode Mode Mode Mode 

ENTERt CR or CR LF ESC 0 M CRor CR LF ESC ? M 
015 015 012 033 117 115 015 015 012 033 077 115 

PFt ESC 0 P ESC 0 P ESC P ESC ? P 
033 117 120 033 117 120 033 120 033 077 120 

PF2 ESC 0 Q ESC 0 Q ESC Q ESC ? Q 
033 117 121 033 117 121 033 121 033 077 121 

PF3 ESC 0 R ESC 0 R ESC R ESC ? R 
033 117 122 033 117 122 033 122 033 077 122 

PF4 ESC 0 S ESC 0 S ESC S* ESC ? S* 
033 117 123 033 117 123 033 123 033 077 123 

*These sequences were not available in the VT52 .. Do not use the PF4, "-" (minus), or "," (comma) 
keys with VT52 with VT52 software. 

tWhen numeric keypad mode. is selected (alternate keypad mode off), the ENTER character code can 
be changed by the line feed/n(~w line feature. \¥hen off, this feature causes ENTER to generate a 
single control character (CR, octal 015). When on, this feature causes ENTER to generate two char-
acters (CR, octal 015 and LF, octal 012). 
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Table A-5 Special Graphics Characters 

Octal US or 
Code UK Set Special Graphics Set 

137 Blank 
140 • Diamond 
141 a D Checkerboard (error indicator) 
142 b ~ HT (horizontal tab) 
143 c ~ FF (form feed) 
144 d R CR (carriage return) 
145 e ~ LF (line feed) 
146 f Degree symbol 
147 g ± Plus/minus ± 
150 h t NL (new line) 
151 ~ VT -( vertical tab) 
152 j Lower-right comer 
153 k 1 Upper-right comer 
154 r Upper-left comer 
155 m L Lower-left comer 
156 _ n t 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 r Left T 
165 u i Right T 
166 v .L Bottom T 
167 w T TopT 
170 x I Vertical bar 
171 y ~ Less than or equal to 
172 z i Greater than or equal to 
173 { 1I Pi (mathematical) 
174 I ~ Not equal to 
175 } ~ UK pound sign 
176 Centered dot 
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COMMUNICATION PROTOCOlS 

Full-Duplex 
The terminal can operate at transmission speeds up Ito 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 0238 (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. "'hen 16 characters remain in the buffer the terminal transmits 0218 
(XON or DC 1) 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 VT100 is transmitting 8-bit characters with nOi 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 - [(3 X 1200/1200)] = 13 chars 

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

Example 
The VT 1 00 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 VT100 begins to discard incoming characters and the error character is 
displayed. 

Software that does not support receipt of XOFF /XON signals from the terminal can still use the 
VT100 provided the software n(:ver sends the ESC c,ode 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. Thus 
if characters are received after the commands to perform these two functions and the characters are 
placed in the buffer, the characters are destroyed without being processed. 
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To compensate for this, the host may act in one of two ways. 

1. 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 
n.o more characters until it receives XO:N. The terminal transmits XON only after it com­
pletes the specified operation and the XOFF /XON feature is en'abled. 

2. When the first method cannot be implemented, a delay of no less than 10 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 wh,en 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 VT100 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 CTRL-S/CTRL-Q. If XOFF mode is enabled, the VT100 coordinates these 
three sources of XOFF and XON so that the desir4~d effect occurs. For example, if the buffer-filling 
condition causes an XOFF to be sent and then you press NO SCROLL, a second XOFF is not sent. 
Instead of sending an XON when the buffer empties, the VT100 waits until you press NO SCROLL 
again before sending XON. 

Also, entering SET-UP mode causes the VT100 to temporarily stop taking characters from the buffer. 
An XOFF is sent if the buffer becomes nearly full. 

CTRL-S and CTRL-Q are also synchronized with NO SCROLL. 

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

The VT100 also recognizes received XOFF and XON. Receipt of XOFF inhibits the VT100 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 key­
board 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 CTR1l.-S or NO SCROLL), the host should not echo any 
further type-in until the user types XON. This plac:es 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. 

TERMINAL CONTROL COMMANDS 
The VT 100 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 0008-0378, and 1778. The control characters recognized by the 
VT 100 are listed in Table A-6. All other control codes have no effect. 

Escape Sequences 
Table A-7 summarizes the VT 1 00 escape sequences. 

A-12 



Table A-6 

Octal 
Char 

NUL 

ENQ 

BEL 

BS 

HT 

LF 

VT 

FF 

CR 

SO 

SI 

XON 

XOFF 

CAN 

SUB 

ESC 

DEL 

Control Characters 

Code 

000 

005 

007 

010 

011 

012 

013 

014 

015 

016 

017 

021 

023 

030 

032 

033 

177 

Action Taken 

Ignored on input (not stored in input buffer; see full duplex pro­
tocol). 

Transmit answerback message. 

Sound bell tone from keyboard. 

Move cursor left one character position, unless it is at left mar­
gin in which c:ase no action occurs. 

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

Causes line feed lOr new line operation. (See new line mode.) 

Interpreted as LF. 

Interpreted as LF. 

Move cursor t.o left margin on current line. 

Select G 1 character set, as selected by ESC} sequence. 

Select GO character set, as selected by E~( sequence. 

Causes terminal to resume transmission. 

Causes terminal to stop transmitting all codes except XOFF and 
XON. 

If sent during an escape or control sequence, the sequence is im­
mediately terminated and not executed. It also causes the error 
character to be displayed. 

Interpreted as CAN. 

Introduces an escape sequence. 

Ignored on input (not stored in input buffer). 

A-13 



Table A-7 VT100 Escape Sequences Summary 

Feature 

Cursor up 
Cursor down 
Cursor right 
Cursor left 
Select special graphics character set 
Select ASCII 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 

VT52 Compatible Mode. 

ESC A 
ESCB 
ESCC 
ESCD 
ESCF 
ESCG 
ESCH 
ESC I 
ESC} 
ESCK 
ESC Ylc* 
Esczt 
ESC = 
ESC> 
ESC 1+ 
ESC 2+ 
ESC < 

* Line and column numbers for direct cursor addn~ss are single character codes whose values are the 
desired number plus 378. Line and column numbers start at 1. . 

t Response to ESC Z is ESC / Z. 

+Ignored except in VTI05. 

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 

*PI = line number; Pc = column number. 

NOTE 

ESC [Pn A 
ESC [Pn B 
ESC [Pn C 
ESC [Pn!} 
ESC [ PI; Pc H * or 
ESC [ PI; Pc f * 
ESCD 
ESCM 
ESC 7 
ESC 8 

Pn refers to a decimal ))arameter expressed as a 
string 'of ASCII digits. Multiple parameters are sep­
arated by the semicolon ~!haracter (0738)' If a pa­
rameter is omitted or spE!cified to be 0 the default 
parameter value is used. For the cursor movement 
commands, the default parameter value is 1. 
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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 
(0738)' The parameters are: exe(;ut<~d in order and have the following meanings. 

o or none 
1 
4 
5 
7 

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

Any other parameter values are ignored. 

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 [ 1 K 
ESC [2 K 
ESC [ J or ESC [ 0 J 
ESC [ 1 J 
ESC [2 J 

Ps are selective parameters separated by semicolons (0738) and executed in order, as follows. 

o or none 
1 
2 
3 
4 

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

Any other parameter values are ignored. 

Character Sets (GO and G 1. Designators) 
The GO and G 1 character sets are designated as folllows. 

Character Set 
United Kingdom (UK) 
United States (USASCII) 
Special graphics characters 
and line drawing set 
Alternate character ROM 
Alternate character ROM 
special graphics characters 

GO 
ESC(A 
ESC(B 
ESC(O 

ESC ( 1 
ESC ( 2 
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Scrolling Region 
ESC [ Pt ; Pb r 

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 
Graphics processor 
option 
Keypad mode 

Reports 

Cursor Position Report 

Invoked by 
Response is 

Status Report 

Invoked by 
Response is 

What Are You 

Invoked by 

Response is 

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

Application 

Sequence 
ESC [20h 
ESC [?lh 
N/A 
ESC [?3h 
ESC [?4h 
ESC [?5h 
ESC [?6h 
ESC [?7h 
ESC [?8h 
ESC [?9h 
ESC 1 

ESC = 
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ESCH 
ESC [g or ESC [0 g 
ESC[3g 

To Reset 
Mode 
Line feed 
Cursor 
VT52 
80 column 
Jump 
Normal 
Absolute 
Off 
Off 
Off 
Off 

Numeric 

ESC [6 n 

Sequence 
ESC [201 
ESC [?ll 
ESC [?21 
ESC [?31 
ESC [?41 
ESC [?51 
ESC [?61 
ESC [?71 
ESC [?81 
ESC [?91 
ESC2 

ESC> 

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

ESC [5 n 
ESC [ 0 n (terminal ok) 
ESC [ 3 n (terminal not ok) 

~ 

ESC [c 
or 
ESC [0 c 

ESC [? 1 ; Ps c 



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

Ps 
o 
1 
2 
3 
4 
5 
6 
7 

Meaning 
Base VT100, no options 
Processor option (STP) 
Advanced video option (AVO) 
AVOandSTP 
Graphics processor option (GO) 
GO and STP 
GO and AVO 
GO, STP, andl AVO 

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

Reset 

Reset executes the power-up reset rout.ine. 

ESC c 

Confidence Tests 

Fill screen with "Es" 
Invoke testes) 

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, NYR, keyboard 
and A YO if installed) 

Data loopback 

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

Valid ANSI Mode Escape SeqUleO(:es (Detailed) 

Weight 
1 

2 (Loopback connector required) 

8 

Definitions - The following listing defines the basic elements of the ANSI mode escape sequences. (See 
Appendix 0 for a detailed explanation.) 

Control Sequence Introducer (CSI) - An escape sequence that provides supplementary controls and is 
itself a prefix affecting the inte:rpretation of a limited number of contiguous characters. In the YTIOO 
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 to 9 (608 to 718). 
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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; for example, 
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 ° to 9 (608 to 718) with each selective parame­
ter separated from the other by a ; (semicolon, 738). 

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 VT100 unless otherwise noted. All of the escape sequences are a subset of those 
specified in ANSI X3.64-1977 and ANSI X3.41-1974. 

CPR Cursor Position Report - VT100 to Host 

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

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

Numbering of lines depends 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 VT100 and VT100 to Host 

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

The CUB sequence moves the active position to tbe left. The distance moved is determined by the pa­
rameter. If the parameter value is ° or I, the active position moves one position to the left. If the pa­
rameter 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 VT100 and VT100 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 ° or 1, the active 
position moves one line downward. If the parameter value is n, the active position moves n lines down­
ward. 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 VT100 and VT100 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 ° or 1 moves the active position one position to the right. A parameter 
value of n nloves 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. 
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CUP Cursor Position 

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

The CUP seque,nce moves the active position to the position specified by the parameters. This sequence 
has two parameter values, the first specifying the line position and the second specifying the column 
position. A parameter value of 0 or 1 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 parameters present is 
equivalent to a cursor to home action. In the VT100, this control behaves identically with its format 
effector counterpart, HVP. 

The numbering of lines depends on the state of the Origin mode (DECOM). 

CUU Cursor Up - Host to VT][OO and VT100 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 pararrlCter value of 0 or 1 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 rnargin, the cursor stops at the top margin. 

DA Device Attributes 

Format: ESC [ Pn c default value: 0 

1. The host requests the VT 100 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 O. 

2. Response to the request described above (VT100 to host) is generated by the VT100 as a DA 
control sequence with the numeric parameters as follows: 

Option Present 
No options 
Processor option (STP) 
Advanced video option (AVO) 
AVO and STP 
Graphics option (GO) 
GO and STP 
GO and AVO 
GO, STP, and AVO 

DECALN Screen Alignment Diisplay (DEC Private]l 

Format: ESC #8 

Sequence Sent 
ESC [?I;Oc 
ESC [?I;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 com­
mand is used by DIGITAL manufacturing and Field Service personnel. 

DECANM ANSljVT52 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 cOITlpatible escape sequences to be interpreted and executed. The set state 
causes only ANSI "compatible" escape and control sequences to be interpreted and executed. 
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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. 

DECA WM 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. 

DECCOLM Column Mode (DEC Private) 

This is a private parameter applicable to set mode (SM) and reset mode (RM) control seq~ences. 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 seq\lences. This 
mode is only effective when the terminal is in k'eypad application mode (see DECKPAM) and the 
ANSI/VT52 mode (DECANM) is set (see DECA]'lM). Under these conditions, if the cursqr 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 full 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 VTI05 graphics processor. 
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NOTE 
Som(~ DIGITAL 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 commands or data to the VTl 05 graphics processor option. 
The terminal remains in this mode until the graphics processor off command is received. This command 
is ignored if no graphics proc(~ssor option is installed. 

NOTE 
Somt~ DIGITAL hardcopy terminals interpret this 
private lescape sequence 3lS 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 operatilon when the hardcopy has been completed. This command is ignored if 
no hardcopy option is installed. 

DECID Identify Terminal (DEC Private) 

Format: ESC Z 

This sequence causes the samle response as the ANSI device attributes (DA). DEClO will not be sup­
ported in future DIGITAL 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 char­
acter resolution. 

DECKPAM Keypad Application Mode (DEC Private) 

Format: ESC = 

Auxiliary keypad keys and cursor control keys transmit escape sequences. 

DECKPNM Keypad Numerilc Mode (DEC Private) 

Format: ESC > 

Auxiliary keypad keys send ASCII codes corresponding to the characters on the keys. Cursor control 
keys send cursor controls. 
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DECLL Load LEOs (DEC Private) 

Format: ESC [ Ps q default value: 0 

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

Parameter 
o 
1 
2 
3 
4 

Meaning 
Clear LEOs 1 through 4 
Light LED 1 
Light LED 2 
Light LED 3 
Light LED 4 

LED numbers are indicated on the keyboard. 

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 num­
bers are therefore relative to the current margin s(:ttings. The cursor cannot be positioned outside the 
margins. 

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

Lines and columns are numbered consecutively, with the origin being line 1, column 1. 

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 OECREQTPARM 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 
parameters. 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> 
<rspeed> 

<clkmul> 

<flags> 

Value 
o or none 

2 

3 

1 
4 
5 

1 
2 

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

0-15 

DECSC Save Cursor (DEC Jl>rhate) 

Format: ESC 7 

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. 

This sequence causes the cursor position, graphic rendition, and character set to be saved. (See 
DECRC.) 
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DECSCLl\1 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" immediately. 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 nu-mber of the first line in the scrolling region. The second parameter is the line number of the 
bottom line in the scrolling region. Default is the e:ntire screen (no margins). The minimum size of the 
scrolling region allowed is two lines, that is, 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 thl;! default condition for all new lines on the screen. 

DECTST Invoke Confidence Test 

Format: ESC [ 2 ; Ps y 

Ps is the parameter indicating the test to be done. Ps is computed by taking the weight indicated for 
each desired test and adding them together. If Ps is 0, no test is performed but the VT100 is reset. 

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

Data Loopback 

Repeat selected test(s) 
indefinitely (until failure or 
power off) 
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DSR Device Status Report 

Format: ESC [Ps r default value: 0 

Requests and reports the general status of the VT 1 00 according to the following parameter(s). 

Parameter 
o 

3 

5 

6 

Meaning 
Response from VT100 - ready, no malfunctions detected (default) 

Response from VT100 - 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 parame­
ter 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 re:turns that line to single-width mode. 

Parameter 
o 

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 al:l 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 default value: 0 

Erases some or all characters iln the active line according to the parameter. 

Parameter 
o 

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

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

2 Erase aU 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 
VT100, this control behaves identically with its editor function counterpart, CUP. Numbering lines and 
columns depends on the reset or set state of the orilgin mode (DECOM). 

IN)) 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 X3.4-1977, to imply 
only vertical 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 (lND), 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 VT100 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. 

RM Reset Mode 

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

Resets one or more VT100 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.) 
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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 (0 
ESC ( 1 

ESC (2 

Gl Sets 
Sequence 
ESC) A 
ESC) B 
ESC) 0 
ESC) 1 

ESC) 2 

Meaning 
United Kingdom set 
ASCII set 
Special graphics 
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 1378 to 1768 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 
VT100 are rendered according to the parameter(s) until the next occurrence of SGR. 

Parameter 
o 
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 underscore or the reverse attribute activates the currently 
selected attribute. 

SM Set Mode 

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

Causes one or more mode:s to be set within the VT100 as specified by each selective parameter in the 
parameter string. Each mode t.o be set is specified by a separate parameter. A mode is considered set 
until it is reset by a reset mode (RM), control sequence. 
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THC Tabulation Clear 

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

Meaning Parameter 
o 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 

You can change the following VT100 modes with set mode (SM) and reset mode (RM) controls. 

ANSI Specified Modes 

Parameter 
o 
20 

Mode 
Mnemonic 

LNM 

DEC Private Modes 

Function 
Error (ignored) 
Line feed/new line mode 

If the first character in the parameter string is ? (778), the parameters are interpreted as DEC private 
parameters according to the following modes. 

Parameter 
o 
1 
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-repeat 
Interlace 

Any other parameter values are ignored. 

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 con­
cerning these modes. 
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Mnemonic 
CRM 
EBM 
ERM 
FEAM 
FETM 
GATM 
HEM 
IRM 
KAM 
MATM 
PUM 
SATM 
SRTM 
TSM 
TTM 
VEM 

Function 
Control representation 
Editing boundary 
Erasure 
Format effec1tor 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 proces­
sor 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 attempt 
is made to move the cursor below the bottom margin, the cursor stops at the bottom margin. 

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 thl~ right margin. 
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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 

Selects the special graphics character set. 

NOTE 
The special graphics characters in the VT100 are 
different from those in tbe VTS2. (See Table A-S.) 

Exit Graphics Mode 

Format: ESC G 

Selects the standard ASCII character set. 

Cursor to Home 

Format: ESC H 

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 

Erase all characters from the active position to thl~ end of the current line. The active position is not 
changed. 
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Table A-8 Special Character and Line Drawing Set and Graphics Mode Comparison 

Octal US/UK Special Character and VfS2 In 
Code Set Line I)rawing Set Graphics Mode* 

137 Blank Blank , 
• I)iarnond 140 Reserved 

141 a g Checkerboard (error indicator) Solid rectangle 
142 b ~ ll[orizontal tab 1/ 
143 c ~ Forrn feed 3/ 
144 d ~ Caniage return 5/ 
145 e f Line feed 7/ 
146 f :Degree symbol Degrees 
147 g ± Plus/minus Plus or minus 

N 
150 h L :t'rew line Right arrow 
151 ~ Vertical tab Ellipsis (dots) 
152 j J Lower-right comer Divide by 
153 k lTpper-right comer Down arrow 
154 r lTpper-left comer Bar at scan 0 
155 m L Lower-left comer Bar at scan 1 
156 n t Crossing lines Bar at scan 2 
157 -

0 f[ori[zontal line - scan 1 Bar at scan 3 
160 p - f[ori[zontal line - scan 3 Bar at scan 4 
161 q - f[orizontal line - scan 5 Bar at scan 5 
162 r - f[orizontal line - scan 7 Bar at scan 6 
163 s - f[orizontal line - scan 9 Bar at scan 7 
164 t ~ Left T Subscript 0 
165 u i Right T Subscript 1 
166 v J. Bottom T Subscript 2 
167 w T TopT Subscript 3 
170 x I Vertical bar Subscript 4 
171 y l Less than or equal to Subscript 5 .:. 

172 z l G-reater than or equal to Subscript 6 
173 { n Pi Subscript 7 
174 I ~ :Not equal to Subscript 8 
175 } £ 11K pound sign Subscript 9 
176 . Centered dot Paragraph 

*Not available in VT125 
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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, 0508 
refers to the eighth line or column, etc. 

Identify 

Format: ESC Z 

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

NOTE 
Information regarding o~ltions 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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VT125 PROGRAMMING SEQUENCES 
This section repeats the information on the VT125 Programming ReferenteCard (EK-VT125-RC). 

CONTROL CHABACTERS RECEIVED 

Character Octal 

Name Mnemonic Code Function 

Null NUL 000 Ignored when received and 
used as a fill character. 

Enquire ENQ 005 Transmits the answerback 
message. 

Bell BEL 007 Generates a bell tone. 

Backspace BS 010 Moves the cursor to the left 
one character position. 

Horizontal HT 011 Moves the cursor to the 
Tab next tab stop. 

Line Feed u: 012 Causes a line feed or a new 
line operation. (Refer to 
Linefeed/ New Line mode.) 

Vertical VT 013· Processed as LF. 
Tab 

Form Feed FF 014 Processed as LF. 

Carriage CR 015 Moves the cursor to left 
Return margin on the current line. 

Shift alit so 016 Selects the G1 character 
set. as designated by a 
Select Character Set 
sequence. 

Shift In SI 017 Selects the GO character 
set. as designated by a 
Select Character Set 
sequence. 

Device DC1 021 Processed as XON. Causes 
Control 1 the terminal to continue 

transmitting characters. 
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Character Octal 
Name Mnemonic Gode Function 

Device DC3 023 Processed as XOFF. Causes 
Control 3 terminal to stop trarsmit-

ting all characters except 
XOFF and XON. 

Cancel CAN 030 If received during an 
escape or control se-
quence, the sequence is 
cancelled and substitution 
character (~l is displayed. 

Substitute SUB 032 Processed as CAN. 

Escape ESC 0.33 Processed as a sequence 
introducer. 

Delete DEL 177 Ignored when received. 

ANSI COMPATIBLE SEQUENCES 

Set Mode 

Name Mnemonic Mode Sequence 

line feed/new line LMN New line ESC [ 20 h 
Cursor key DECCKM Application ESC [ ? 1 h 
ANSI/VT52 DECANM ANSI N/A 
Column DECCOLM 132 column ESC [ ? 3 h 
Scrolling DECSCUvl Smooth ESC [ ? 4 h 

Screen DECSCNM Reverse ESC[ ?5 h 
Origin DECOM Relative ESC [ ? 6 h 
Auto wrap DECAWM On ESC [ ? 7 h 
Auto repeat DECARM On ESC [ ? 8 h 

Reset Mode 

Name Mnemonic Mode Sequence· 

line feed/new line LMN line feed ESC [ 20 I 

Cursor key DECCKM Cursor ESC [ ? 1 I 

ANSI/VT52 DECANM VT52 ESC [ ? 2 I 

Column DECCOLM 80 column ESC [ ? 3 I 

Scrolling DECSCLM Jump ESC [ ? 4 I 

Screen DECSCNNI Normal ESC ( ? 5 I" 

Origin DECOM Absolute ESC ( ? 6 I 

Auto wrap DECAWM Off ESC ( ? 7 I 

Auto repeat DECARM Off ESC [ ? 8 I 

• The last character of each sequence is lowercase L (1548 ) 
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Cursor Key Codes Generated 

ANSI Codes VT52 Codes 

Cursor Key Heset Set 

(Arrow) (Cursor) (Application) 

Up ESC [A ESC 0 A ESC A 

Down ESC [ B ESC 0 B ESC B 

Right ESC [ C ESC 0 C ESC C 

Left ESC [ 0 ESC 00 ESC 0 

Keypad Character Selection 

Name 

Alternate 

Numeric 

Mnemonic 

DECKPAM 

DECKPNM 

Keypad Codes; Gonerated 

ANSI Mode 

Numeric Alternate 

Keypad Keypad 

Key Modle Mode 

0 0 ESC 0 p 

1 1 ESC 0 q 

2 2: ESC 0 r 

3 l' ... ' ESC 0 s 

4 4- ESC 0 t 

5 t::' 
... 1 ESC 0 u 

6 6 ESC 0 v 

7 7 ESC 0 w 

8 B ESC 0 x 

9 B ESC 0 y 

- (minus) -- (minus) ESC 0 m 

, (comma) , (comma) ESC 0 1* 

. (period) . (period) ESC 0 n 

ENTER:j: CR or CRLF ESC 0 M 

PF1 ESC 0 P ESC 0 P 

PF2 ESC 0 0. ESC 0 0. 

PF3 ESC 0 R ESC 0 R 

PF4 ESC 0 S ESC 0 S 

Sequence 

ESC = 
ESC> 

VT52 Mode 
Numeric Alternate 
Keypad Keypad 
Mode Mode 

0 ESC? p 
1 ESC? q 
2 ESC? r 

3 ESC? s 
4 ESC? t 
5 ESC? U 

6 ESC? v 
7 ESC? w 
8 ESC? x 
9 ESC? y 

- (minus)t ESC? mt 
, (comma)t ESC? 1* t 
. (period) ESC? n 

CR or CRLF ESC? M 
ESC P ESC? P 
ESC Q ESC? Q 

ESC R ESC? R 

ESC St ESC? St 

* The last character of the sequence is lowercase L (1548) 

t These seq uences were not available in the VT52. Do not use the 
PF4, "-" (minus), or"," (comma) keys with VT52 software. 

:j: Line feed/new Ii ne off causes ENTER to generate CR (0158), On 
causes ENTER to generate CRLF (0158 0128), 

A-35 



Select Character Sets SCS 

Character Set GO Designator G1 Designator 

United Kingdom (UK) ESC (A ESC) A 

United States (USASCII) ESC ( B ESC) B 

Special characters ESC (0 ESC) 0 

and line drawing set 
Alternate character ROM ESC ( 1 ESC) 1 

Alternate character ROM - ESC ( 2 ESC) 2 

special characters 

Name Mnemonic Sequence 

Single Shift 2 SS2 ESC N 
Single character shift 
to G2 (ASCII) 

Single Shift 3 SS3 ESC 0 
Single character shift 
to G3 (ASCII) 

NOTE: The VT125 generates the following control characters 
differently from previous DIGITAL terminals. 

Code 

NUL 
RS 

US 

VT125 Keys 

CTRL - Space bar 
CTRL - ,..., 
CTRL -? 

Character Attributes 

Previous Terminal Keys 

CTRL- @ 

CTRL- A 

CTRL- _ 

Name Mnemonic Sequence 

Select Graphic Rendition 
No attributes 
No attributes 
Select bold attribute 
Select underline attribute 
Select blink attribute 

Select reverse video 

attribute 

SGR 
ESC [m 
ESC [0 m 
ESC [ 1 m 
ESC [4 m 

ESC [ 5 m 

ESC [ 7 m 

NOTE: Without advance video option fA VO), only underline or reverse 
attribute is available. 
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US/UK Character Set : 

86 
85 0 I 0 I 0 I 

BITS t---c;lU"';--'----�_--"------ --- - r-"--- --.. -----+-----1 

6 
140 

7 B~ 83 818' 'ROw 0 2 :1, -:-:-+ __ 4~+-.....:5_r_-+__:-=-r__+-..:....._I 
o 0 0 0 0 N1il :: ~ SP ;~ 0 - :@':p 96 P 111 

60 ... 
91 

10 

q '61 
III 

~~--=,--- "~f-- .~-- -~ ---~I-- --
o 0 0 I I : ~£~~: ! ;; 1 :~ A '~~ a 

Y 
"1 
98 

" r---- -1--- -~ r---....g.. -- ~ ---.- - _2'... ---+-4,-,-1 +-----.~.-'--
o 0 1 (I 1 : ~~";! 2 ~ B ': R 

61 

143 
99 

161 

." 
I '1 11 11 41 

I ;i-~C 3 13 ... / 43 3--1;;6~1+-C=-t-;;·O~3I--S-::--+.~--t-;~--+~ 
o 0 I 1 3 fXOHI 19 /- £ J!J ~I 61 

~'* 
100 

"--- ,* t 
....... ---+--+-----t-':...+--.. ---~I--~ rH-1--- . f--R-- -:-0- ,~ T 114 d 
o 1 0 II 4 10 S 16 4 ~7 68 B4 

I ~ 
Eua 

.. 
10' 

14 

U '6~ 
~---+-+---+...;:-+--.----~ 1-'"% ~ 5 -is- --E" ~ IJ t,* I---•.. --l."'::':+---+-:::' 

21 .11 !tJ 69 8!1 o I 0 '" 
r-

6~ 

'46 

I~ --.+--+-.-r-::--+-----~ 1_. ~ f-~ _---'-t--c:-+_-+--'5=-~+_-_+_~---+_'_'_I 
~ "&;: 6 ~ F '~ V ': o I I (I 6 101 118 

I 
BIEl 

66 16 

W 119 

....... ---+--+-----t--;;-+--.. ---cT,- ----;-- 4,-"7' ~ G 46 141 

13 J(I ~~ "W 87 9 '01 0 I I 

BS 
" ....... ---+--+-----t-:-:--+--"---,..g.. ___ .l.L ,........_. _*- __ ~ ___ -,~ 61 

'0 CAN ~ ( ~ 8 !,6 H 71 X B8 h '04 I o 0 II 8 

--
HT 

110 
18 __ .--I---+_"~~:"-+-____ ~ f---. ~ f---... -7,- -.---- i~ . M 58 

~I' ~~) 5' 9 " I 13 Y 89 I~ Y :;: I o 0 

--
I 01 10 IF 
---+--+--f-"~--+-S=-··U'--B-%I-* ~:- ~- ,~~ --~i~ -~ --z-f-;f~ 

10 16 47 58 J 14 Z 90 I 106 (I 

I o I 
VT 11 ESc~l-+ ~---:-- f-* K III III k SA { 113 

II 11 oiI3' 59 1~ 91 tOJ 113 

r-__ -+--+ __ t---'Ilc-+-__ . ___ --':!-f-_">~_. 18 48 ~B 68 

:; ~: :: < ~ L I;: \ I~; :~ :;: o (I 17 

--
I I 0 I 13 

II ,. 

FF 

CR 

SO 

15 

'1 
I) 

IC 1C lC 4C 5C Ie 

~ S~ ~--M 1~~ 93 m log } ~~ 
10 1~ _"_ f-~ ____ " ~~ ."_.~ 60 ~ :: : = > ~~ N 116 -"A '1:: ~--,;-~ 116 

SI 
( __ --'.!., __ 1£ I J£ 4E ~E "_6E. 1£ 

I----+-+----+--:::~~ +-.. _-- JI ~- I !: --1 -t i'~ 0 ';~ '~; 0 -DEL -":;; 
l' JF SF 6F IF 

-NOTE DEPENDS ON nit! CHAFIACTEA seJ SElECTED. US·. U I( -1 

KEY 
ASCII CHAFIACTE R ~:JJDl OCTAL 

21 DECIMAL 

18 HEx 
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Special Characters and Line Drawing Set 

o 2 3 " 
o 0 0 I I 

° 0 ° ° 0 
NUL! ~ 

, 0 ~ sp l~_~' __ .&~~--r'; 
DC1 l' ')J' 1 ",.' A ',o,~ 

I', I.O~ ',', > 

5 

p 

Q 

-f-- .. 

6 

- .. -.-

7 

-+ .~ ____ .2~ I 41 

.----+--+.-- 1-1 -- - ~~- " " ~, ., B R 
o , 11..... ~'! ~ I"'. 

o 0 I I J 
DC3 11 -ii- -% -- ~I C -'~I --S '1) 
IlIOHI 19 l'J In 

"J 
'19 

.-__ +--+--___ +-:-+-__ ~t~-l-~ . ' __ I-::..:.;_~ __ D--+-=,::::J_I- ~T:-_t-;:;:'3+_-+-::,:,-+-SC-,AN:-9-j:'"":'=;;1 
° '0 • ENQ , I ~ % I"~ ~. I ~" E '~ U'~ 1 :~! I :~~ 

II. ~--,f-+--+:~----...'.':.. .-.-~ __ I-i' ~:':'~+-----+-:'::"I---+-.:"-f---+---+-~-+-,/'4' 
<'6 & ;: e, " F '" V '= :~~ J. 

I. ~ __ .~+-_-+7-~_+.':::-6+ __ ~2" ____ )b .. "" fi6 

BEL ' ~~' ~ 7 I ~~ G " W '~; o I I I T 

~--'f-+-B-S-l-='=-0+-C-A'N7 ~--- ~ H ,:~ X_+:-,:~-=-'+---c--t--,~-~+-:-'I1""'O 
tOO 0 e I 14 : 8 ~ 17 H8 lOA 110 

f---·f-+--H-T-+-=-,I,-+_-+ ;~ .~ -.-- -- 7, f---- .. ~ ----t-:,~~:-I, r--+-:-";:,;:~+---:_+",,,'I7i 
I 0 0 I 9 9 1!J 4' 9 ';,1 I ':~ y 89 t~ 1]1 

~ __ +--+-_-+...:.'-+=-=+.~~_. __ .!9 ____ ._~ ____ . ~~_. ,. 69 19 

:~ SUB ~ * :~ : ~~ J ';; Z-'!; --J-:~ :;~ 
1 0 I 0 10 LF 
f-__ .~+-._-+.c:A-+=-=--:::-l_:::+. __ "_ !!_ ___ 3A "':t--=---t-:'::-:+-~r--c:+--

:: ESC ;~ +!~ ~~ K ':~ '~~ '0' t 0 1 I 11 VT 

IA 

'f1'J 

~ __ +--+_-+...::8-+ __ -iI--::=;'.+ ____ -~ --.- .~ ---. i~~ __ ~'!.,I-- __ -t._6S+--_-+-:-:-:-I 
FF:; ~ :: < ~ L '6 .,-. '~r '01 :;: I I 0 0 11 

~--+--+--C-=R-+"':=~.-+----~. :~ ~~ --~ ----~ -- 6e 'e 

Il 19 '. 6' M " J. 93 L '09 ". 
'---I--+--S-O-+...:=,~-+---If---"~+----~ -.-~~ ----+ ~ -A'.tT --t--~ --- '* 

, ° " ,. )Q 46:> 6, N I 18 "" lin '16 
i----+--+-S-,-+-;,E'::-, +---+--~ -- _2!....>- /I 0 i~ ,~:, ,:', DEL "' 

I~ I :: ? 6:1 19 18lAN,,1 9f) 111 I'll 

, Jf ~, SCAN 1 6F " 

KEY 

ETIJ3 OC'A< 
ASCII tH .. ~e'E' ESC 

11 DECIMAL 

'I HrX 
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Scrolling Hegion 

Name Mnemonic Sequence 

Set top and bottom margins DECSTBM ESC [ Pt ; Pb r 

Cursor MClvernent Commands 

Name Mnemonic Sequence 

Cursor up CUU ESC [ Pn A 
Cursor down CUD ESC [ Pn B 
Cursor forward (right) CUF ESC [ Pn C 
Cursor backward (left) CUB ESC [ Pn D 
Cursor position CUP ESC [ PI; Pc H 
Cursor position (home) CUP ESC [ H 
Horizontal and vertical position HVP ESC [ PI; Pc f 
Horizontal and vertical position HVP ESC [ f 
(home) 
Index IND ESC D 
Reverse index RI ESC M 

Next line NEL ESC E 
Save cursor (and attributes) DECSC ESC 7 
Restore cursor (and attributes) DECRC ESC 8 

Tab Stops 

Name Mnemonic Sequence 

Horizontal tab set HTS ESC H 
(at current column) 
Tabulation clear TBC ESC [ g 
(at current column) 

Tabulation clear TBC ESC [ 0 g 

(at current column) 
Tabulation clear (all tabs) TBC ESC [ 3 g 

Line Attributes 

Name Mnemonic Sequence 

Double- height top half DECDHL ESC # 3 

Double- height bottom half DECDHL ESC # 4 

Single-width single- height DECSWL ESC # 5 

Double-width single- height DECDWL ESC # 6 
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Erasing 

Name 

Erase in line 
Cursor to end of tine 
Cursor to end of line 
Beginning of line to cursor 
Entire line containing cursor 

Erase in display 
Cursor to end of screen 

Mnemonic 

EL 

ED 

Cursor to end of screen 
Beginning of screen to cursor -
Entire screen 

Sequence 

ESC [ K 
ESC [ 0 K 
ESC [ 1 K 
ESC [ 2 K 

ESC [J 
ESC [ 0 J 
ESC [ 1 J 
ESC [ 2 J 

Communication and Graphics Protocol Commands 

Name Mnemonic 

Device control string DCS 
Enter ReGIS at previous 
command level 

Enter ReGIS at highest 
command level 

Enter ReGIS at previous 

command level with 

commands to screen 

Enter ReGIS at highest 

command level with 

commands to screen 

Enter DECwriter graphics 
Enter VTl 05 emulator 

String terminator ST 
Exit graphics 

Media copy MC 
Turn off computer to auxiliary -
port 

Turn on computer to auxiliary -
port 

Turn off computer to screen 
Turn on computer to screen 
Select auxiliary port for 

ReGIS hardcopy output 

Select computer port for 

ReGIS hardcopy output 
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Sequence 

ESC P p 

ESC P 1 p 

ESC P 2 p 

ESC P 3 p 

ESC P q 
ESC P t 

ESC \ 

ESC [4 i 

ESC [ 5 i 

ESC [ 6 i 
ESC [ 7 i 
ESC [ ? 0 i 

ESC [ ? 2 i 



Reports 

Name Mnemonic Sequence 

Device status re~port DSR ESC [ 5 n 
(request status of VT125) 
Response: 

Terminal OK IDSR ESC [ On 
Terminal not OK IDSR ESC [ 3 n 

Device status report DSR ESC [ 6 n 
(request cursor position) 
Cursor position report CPR ESC [ PI; Pc R 

Device attributes (what are you) DA ESC [ c 
Device attributes (what are you) DA ESC [ 0 c 
Identify terminal (what are you) DEClO ESC Z 

NOTE: ESC Z is not recommended. 

Device attributes 
response: VTl 2~) 

DA See Note. 

NOTE: Formc.,t is ESC [ ? 12 ; <vt100> ; <vtl 25> ; <version> c 

Reset 

Name 

<vt100> 
<vt125> 
<version:> 

Reset to initial state 

5 = no AVO, 7 = AVO 

1 = printer, 0 = no printer 
Graphics firmware 

Mnemonic Sequence 

RIS ESC c 
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VT100 Tests and Adjustments 

NOTE: Do not use VT100 loopback tt?sts with the graphics processor 
installed. Loopback tests require test connector. Continuous tests end 
at failure or power-off 

Name 

Screen alignment display 

Fill screen with" Es" 

Invoke confidence test 

Power-up test 

Data loopback test 

Power-up and data loopback 

tests 

EIA modem control loopback 

test 

Power-up and EIA loopback 

tests 

Data loopback and EIA 

loopback tests 

Power-up. data loopback. 

and EIA loopback tests 

Repeat power-up test 

continuously 

Repeat data loopback test 

continuously 

Repeat power-up and data 

loopback tests continuously 

Repeat EIA test continuously 

Repeat power-up and EIA 

tests continuously 

Mnemonic 

DECALN 

DECTST 

Repeat data loopback and EIA -

loopback tests continuously 

Repeat power-up. data 

loopback. and EIA loopback 

tests continuously 
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Sequence 

ESC # 8 

ESC [ 2 ; 1 y 

ESC [ 2 ; 2 y 

ESC [ 2 ; 3 y 

ESC [ 2 ; 4 y 

ESC [ 2 ; 5 y 

ESC [ 2 ; 6 y 

ESC [ 2 ; 7 y 

ESC [ 2 ; 9 y 

ESC [ 2 ; 10 y 

ESC [ 2 ; 11 y 

ESC [ 2 ; 12 y 

ESC [ 2 ; 13 y 

ESC [ 2 ; 14 y 

ESC [ 2 ; 15 y 



VT125 Tests and Adjustments 

NOTE: All tests mquire loopback connector. Always include power-up 
test for correct display of error indications. 

Name Mnemonic 

Invoke confidence test DECTST 
VT125 power-up test 
VT1 25 computer port 
data loopback test 
VT125 auxilialry port 
data loopback test 
VT1 25 display test 
VT125 video bit map 
memory test 
Repeat any selected 
tests continuously until 
power-off or failure 

Keyboard I ndicClltors 

Sequence 

ESC [ 4 ; 1 ; Ps . . . ; Ps y 

Ps = 1 
Ps= 2 

Ps= 3 

Ps= 4 
Ps = 5 

Ps = 9 

Name MnElmOnic Sequence 

Load LEOs 
All off 
L1 on 
L2 on 
L3 on 
L4 on 

VT52 COMPATIBL.E MODE 

Mode 

Enter ANSI modle 

Keypad Character Selection 

Name 

Enter alternate Ikeypad mode 
Exit alternate keypad mode 
(numeric keypad mode) 

DECLL 
ESC [ q 

ESC [ 1 q 
ESC [ 2 q 

ESC [ 3 q 
ESC [ 4 q 

Sequence 

ESC < 

Sequence 

ESC= 

ESC> 

NOTE: VT52 alwrnc'/te keypad and numeric keypad modes are different 
from ANSI. 
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Character Sets 

Name 

Special graphics character set 

Select US/UK character set 

(as determined by the US/UK 

character SET- U P feature) 

Sequence 

ESC F· 

ESC G 

• Same as special character and line drawing set in ANSI mode. 

Cursor Position 

Name 

Cursor up· 

Cursor down· 

Cursor right· 

Cursor left· 

Cursor to home 

Direct cursor address 

Reverse line feed 

• Same when sent from the terminal. 

Sequence 

ESC A 

ESC B 
ESC C 
ESC 0 
ESC H 
ESC Y PI Pct 
ESC it 

t Line and column numbers for direct cursor address are single 

character codes whose values are the desired number plus 3'10' 
Line and column numbers start at one. 
The last character of the sequence is an uppercase i ("'8)' 

Erasing 

Name 

Erase to end of line 

Erase to end of screen 

Reports 

Name 

Identify (what are you) 

Response: VT52 
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Sequence 

ESC K 

ESC J 

Sequence 

ESC Z 

ESC / Z 



ReGIS COMMAND SUMMARY 

Position Command Summary 

Command Function 

P [] Reset pattern memory. 

[<position>] Move to < position>. 

<pixel vector> lOr < pv> Move < multiplier> pixels in 

<pv> direction. 

(B) Save current location. 

(5) Save dummy location. 

(E) Move to last saved location. 

(W «temp. writing controls») P (VV (M<multiplier»). 

Vector Command Summary 

Command 

v [] 
[<position>] 

<pixel vector> or « pv> 

(8) 

(5) 

(E) 

(W «temp. writin~1 controls») 

Curve Command Summary 

Command 

C [<position>] 

(C) [<position>] 

(A<degrees» [<position>] 

(A<degrees> C) [< position>] 

(B) [<pos.>] ... [<pos.>] (E) 

(5) [ ] [<pos.>] ... [<pos.>] [ ] (E) 

(W«temp. writing controls») 
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Function 

Draw dot at current position. 

Draw vector to <position>. 

Draw <multiplier> pixels in 

< pv> direction. 

Save current position. 

Save dummy position. 

Draw to last saved position. 

Function 

Circle with center at current 

position. circumference at 

<position> . 

Circle with center at 

<position>. circumference at 

current position. 

Arc with center at current 

position. starting at <position> 

for <degrees>. 

Arc with center at < position>. 

starting at current position for 

<degrees>. 

Bounded (closed) curve 

Unbounded (open) curve 



Text Command Summary 

Command 

T (5 <size number» 
(H <height» 

I<spacing> J 

(5 I<width in pixelS>.<height in pixelS>]) 

(M I<width pixel multiplier>.<height pix"el multiplier>]) 
(0 <direction angle» 

(0 <string tilt> 5 <size> 0 <char tilt» 
(T <italic degrees» 
(A <pattern set number» 
(( B) <temporary attributes block:> (E)) 
(W«temp. writing controls») 

Writing Controls Summary 

Command 

W (C) 
(E) 
(R) 

(V) 
(F <foreground planes» 

(I 0 or (D) 

1 (R) 

2 (G) 

3 (B) 

(C) 
(Y) 
(M) 

(W) 
or 
(I (H <hue angle> 

L <lightness percent> 
5 <saturation percent») 

(M <multiplier» 

(N 1) 

(N 0) 
(S 1) 

(S 0) 
(S [, shading reference]) 
(S . shading character) 

(P <binary pattern» 
(P <pattern number» 
(P (M <pattern multiplier») 

(W<i>(P<j>,N<k>)) 
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Function 

Complement 
Erase 
Replace 
Overlay 

0= no planes 

1 = plane 1 

2 = plane 2 
3 = planes 1 and 2 

Foreground intensity: 

Dark or Dark 
Dim grey Red 

Light grey Green 
White Blue 

Cyan 

Yellow 

Magenta 

White 

Pixels per < pv> 

Negative on 
Negative off 

Shading on 

Shading off 

Enter pattern. 

Use VT1 25 pattern. 

Custom writing control 



Screen Controls Summary 

Command 

S <pixel vector> 
[<position> I 
(A [<position> J [<position>]) 
(E) 

(H [<position>] [<position>] 

(H( P[<position>])) 

(I a or (D) 

1 (R) 
2 (G) 

3 (B) 

(C) 
(Y) 
(M) 
(W) 

or 

(I (H <hue angle> 
L <lightness percent> 

S <saturation percent») 

Function 

Scroll. 

Display addressing. 
Erase screen. 

Hardcopy (corner positions 
optional) 

Set hardcopy offset. 

Background intensity: 

Dark or Dark 
Dim grey Red 
Light grey Green 

White Blue 

Cyan 

Yellow 
Magenta 

White 

S(M<n>«nnono HLS>)(A<color HLS») Output mapping 

(S <scal'e» 
(S (X<scale>Y<scale» 

(T <ticks» 

Macrograph 

Command 

@ 

:keyletter character_string @; 

keyletter 

Character Cell Control Summary 

Command 

L (A<inte~ler» 

(A"<name>") 
.. <ASCII char>" <hex pair> ... 

<hex pair>; 
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Time delay 

Function 

Clear all macrographs. 

Define macrograph. 

Invoke macrograph. 

Summary 

Select for loading. 

Give name to set. 

Load cell. 



Report Command Summary 

Command 

R (L) 
(M «keyletter») 
(M(=)) 

"<free> .<total>" 
(P) 
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Function 

Set selected for loading. 

Contents of macrograph. 

Use of storage. 
Reply to use. 
Cursor position. 



APPENDIX B 
RECC-MMENDED SPARES LIST (RSL) 

Table B-1 lists the recommended spares for the basic VT 1 00 and all variations. 

Table B-1 VT100 Recommended Spares 

V V V V V V V 
T T T T T T T 
1 1 1 1 1 1 1 
0 0 0 X 0 2 3 
0 0 0 X 5 5 2 

W w \ 
A C A 
\ \ c 

Qty Part Number jDescription B K 

30-14590-02 Monitor PCB (Ball) x x 
30-14590-01 Flyback transformer (Ball) x x 
70-17362-00 Monitor PCB (Elston) x x x x x x 
70-17363-00 Flyback assembly (Elston) x x x x x x 
70-17364-00 CRT and yoke assembly x x x x x x 
54-13009-00 T9rminal controller PCB x x x x x x 
(not FCC-complying) 
54-13009-03 Terminal controller PCB x x x x x x 
( FCC-complying) 
54-13097-00 Advanced video PCB x x x x x x 
70-15273 20 rnA adapter assembly x x x x x x 
70-15506-013 20 rnA internal cable x x x x x x 
BC05 F-15 20 rnA cable (15 ft) x x x x x x 
BC05D-I0 EIA cable (M-F) (110 ft) x x x x x x 
BC03M-IO EIA cable (null modem) x x x x x x 
70-15765-00 LK keyboard x x x x 
70-14652 Cable assembly, keyboard x x x x x x 
12-15050 Speaker x x x x x x 
12-14333-72 LK07 keycap set x x x x x x 
12-14333-91 LK08 keycap set x x x x x x 
74-1 6355 Keyca p removal tool x x x x x x 
70-14979 Power supply assembly x x x x x x 
12-15232 Power switch x x x x x x 
12-16901-00 Voltage select switch x x x x x x 
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Table 8-1 VT100 Recommended Spares (Cont) 

V V V V V V V 
T T T T T T T 
1 1 1 1 1 1 1 
0 0 0 X 0 2 3 
0 0 0 X 5 5 2 

W w \ 
A C A 
\ \ C 

Qty Part Number/Description B K 

10 90-07217 Fuse 3 Amp x x x x x x 
1 17-0083-09 Line cord, 115 V x x x x x x 
1 17-0083-10 Line cord, 230 V x x x x x x 
1 70-14978-01 DC power dist. cable x x x x x 
1 70-14978-03 DC power dist. cable x x x x x x 
2 1 2-12405-00 Card guide x x x x x x 
5 90-10007 Retainer ring* x x x x x x 
5 90-09747-01 Support*, chassis x x x x x· x 
5 90-10016-00 Cable c1amp* x x x x x x 
15 90-09964 Plunger*, chassis mounting x x x x x x 
15 90-09966-01 Grommet *, chassis x x x x x x 
5 12-14811 Captive screw* x x x x x x 
15 12-14740-00 Plunger*, base mounting x x x x x x 
15 90-09965-00 Plunger*, base mounting x x x x x x 
5 90-09747-03 Standoff*, AVO x x x x x x 
15 90-09966-02 Grommet*, base x x x x x x 
5 12-14817 Mounting screw* x x x x x x 
5 90-09624-00 Feet* x x x x x x 
1 12-12893 Fuse holder* x x x x x x 
5 90-09680-04 Screw*, tap 6 X 1/2 hex x x x x x x 
5 90-09701-00 Screw*, 6-32 X 5/16 x x x x x x 
1 94-03220-03 CRT mask, alignment x x x x x x 
1 94-03270-03 CRT mask, char. alignment x x x x x x 
1 29-23189-00 Shaft extender x x x x x x 
1 29-23190-00 Alignment tool, monitor x x x x x x 
1 29-23187 Kit, carrying case x x x x x x 
1 99-05812 IC container x x x x x x x 
1 12-15336 Loopback connector, RS232C x x x x x x x 
1 70-15503-00 Loopback connector, 20 rnA x x x x x x 
1 70-15765t- Word processor keyboard x x 
1 54-14260-00 STP board x 
1 M7071 Waveform generator module x 
1 70-08612-0F Cable x 
1 54-14277 Mono graphics board ·x 
1 54-14275 STP paddle board x 
1 70-16165-1 E 24-pin flat cable x 
1 70-18396-Y A 16-pin flat cable x 
1 12-14333-U3 Keycap, DELETE x 
1 12-14333-U4 Keycap, INSERT LINE/PFI x 
1 12-14333-U5 Keycap, DELETE LINE/PF2 x 
1 12-14333-U6 Keycap, CHAR INSERT /PF3 x 
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Table 8-1 VT100 Recommended Spares (Cont) 

V V V V V V V 
T T T T T T T 
1 1 1 1 1 t 1 
0 0 0 X 0 2 3 
0 0 0 X 5 5 2 

W w \ 
A C A 
\ \ C 

Qty Part Number/Description B K 

1 12-14333-WK Keycap, CLEAR/HOME x 
1 12-14333-U8 Keycap, BACK TAB/, x 
1 12-14333-U9 Keycap, DELETE CHAR/. x 
1 12-14333-WO Keycap, PRINT/ENTER x 
1 12-14333-Wl Keycap, (EDIT)/PF4 x 
1 12-14333-UO Keycap, PRI1'JT /ENTER x 
1 23-061 E2-00 ROM, basic vide·o x x x x 
1 23-032E2-00 ROM, basic video x x x x 
1 23-033E2-00 ROM, basic video x x x x 
1 23-034E2-00 ROM, basic video x x x x 
1 23-069E2-00 ROM, AVO x 
1 23-180E2 ROM, basic vide:o x 
1 23-181 E2 ROM, basic vide:o x 
1 23-182E2 ROM, basic vide:o x 
1 23-183E2 ROM, basic vide:o x 
1 . 23-236E2 ROM, advanced video x 
1 23-237E2 ROM, advanced video x 
1 23-238E2 ROM, advanced video x 
1 23-239E2 ROM, advanced video x 
1 23-095E2 ROM, basic video x 
1 23-096E2 ROM, basic video x 
1 23-139E2 ROM, basic video x 
1 23-140E2 ROM, basic video x 
1 23-186E2 ROM, advanced video x 
1 23-187E2 ROM, advancedl video x 
1 23-152E2 ROM, advanced video x 
1 23-094E2 ROM, character ge:nerator (E9) x 
2 90-09306-00 Fiber spacer* x x 
10 90-09185-00 Jumpers* 

*These items are expendable. 

tUse the following chart to determine the correct laslt two digits of the part number. 

Terminal Language Part Number 

VT100WA/WB Word Proce:ssing 70-15765-03 
VT100WC/WD French Canadian 70-15765-05 
VT100WE/WF French 70-15765-06 
VT100WG/WH Dutch 70-15765-07 
VT100WJ/WK German 70-15765-08 
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APPENDIX C 
GLOSSARY OF TERMS AND ABBREVIATIONS 

20 rnA - 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 - The system controller and bus driver device. 

8251 - The PUSART. 

AO,A 1, ... ,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 IOn 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 th(~ 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 DC011' 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. 

AL T 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. 

AVO - Advanced Video Option 

Base attribute - The one attribute that characters on the screen can have when the AVO is not present. 
Selectable at SET-UP to be either reverse or unde:rline. 

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

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

Bit map - A large memory with as many addresses as the display has cartesian coordinates. There is a 
one-to-one correspondence between pixels on the sereen and addresses in the memory. 

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 vid~:o 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 mathe:matics; 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 'stored or exchanged data. 
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Column mode - The number of characters positions provided on a line - 80 or 132. 

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 VT100. 

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 1 FH and 7FH in a 7-
bit environment. 

Control function - A special actiion 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 func­
tions. The CSI for the VT100 series is ESC [(lBH SBH). 

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 rnA interface option. 

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

DO,DI, ... ,Dx. - Individual lines on the data bus. 

DB bus - The bidirectionally buffered data bus. 

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

DCOl2 - Control chip for the vidleo 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. 

DMA - Direct memory access 

DMA 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 - I n the DCO 12, 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 10. 

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 

E15 - Character latch buffer 

E16 - Character generator latch 

E17 - Line buffer 00-03 

E20 - Screen RAM character latch 
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E21 - Address counter A8-AII 

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 I/O interface, RS-
232-C. 

ER 1400 - Nonvolatile RAM 

ESC - Escape character (ASCII I BH) 

Escape character (ESC) - A control character that provides code extension and that is itself a prefix 
affecting the interpretation IOf 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 (l BH) control character and ends with the first occurrence of a final char­
acter (30H-7EH). An escape sequence may have 0 or more intermediate characters (20H-2FH) pre­
ceding the final char'acter. 

Exclusive-OR - A logical function that provides an output only when one or the other input signal is 
present but not when both or neithe:r are present. 

EXT - External 

Field - That part of a video image displayed during lOne 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 DMA process in the video proces­
sor without requiring a full line of memory. 

Firmware - The microprocessor program. 

Flag - An internal signal to the microprocessor. 

Flyback transformer - Generate:s 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. 

HOLD REQ - Hold request. A signal asking the microprocessor to give up use of the address, data, and 
control buses to the video processor. 
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HORIZ BLANK - Horizontal blank. Signal that turns the electron beam off during the horizontal re­
trace interval. 

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

HORIZONTAL TIME - Gating signal inside the DCO 12. 

Host - The computer that the VT100 communicates with. 

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

Ie - 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·VTI00 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 lthe 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. 

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

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

I/O - Input/output. A general word that refers to data transfers between the microprocessor and de­
vices under microprocessor control, like sensors and indicators. 

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 table. Used by the firmware to determine the display order of the lines. 

LBA - Line buffer address. Output from the DCOII to address character location in the video proces­
sor's line memory. 

C-6 



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-DMA scans. 

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

LSI - Large scale integration. Very complex circuitry packed into small packages. The DCa 11, 
DCa 12, 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 AVO to disable main memory outputs when 
other mcmory is being addressed. 

MEM RD - Memory read. A microprocessor control bus signal. 

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

Microprocessor - The 8080 and associated devices .. Controls VT 1 00 operation. 

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

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

Modem - A device that converts the VT100'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 a and counts up again. 

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

ms - Millisecond 

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

MUX - Multiplexer 
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New scroll zone - A signal inside the DCO 12 that indicates the beginning of a scroll zone and com­
mands a new D MA. 

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 displ.ay 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 PUSART 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 iincoming 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 VT100. 

Push - The microprocessor puts data in the stack. 

PWM - Pulse width modulation 

RAM - Random access memory (also known as read/write memory). 
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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 VT100. 

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 perfornls 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 - PlJSART 

RxRDY - Receiver ready - PUSART 

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

Scan - One horizontal pass of th(! CRT beam; also, the character information displayed in that pass. 

Scan count - The video processor keeps count to help decide when to initiate a DMA and to provide 
addresses for the character generator ROM. 
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seD - 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 output.s 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 dis,play storage. 

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

SEL 8-121( - 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 YO 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 SHUFAD 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 th{: 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. 

SPDS - Speed select. A modem control signal. 

Split screen - Display operation where one part of the screen can scroll while another part remains 
stationary. 
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SR - Shift register. The devict~ 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 PUSARTs. 

SRTS - Secondary request to send. A modem control 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 sys­
tem controller. 

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

STP - Standard terminal port 

Strobe - A signal (usually brief) that commands a device to perform a function. 

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 VT100 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 ne:xt line. 

Threshold of detection - That vallue of input that causes a detector's output to ~hange state. 

Timing chip - The DCO 11 

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 VT100 cabinet. 

Tristate - A device output that Ican sink current, source current, or become high impedance and not 
affect the circuits connected t.o it. 

Tx ENable - Transmitter enable. A bit in the PUSART command instruction. 

TxD - Transmitter data. PUSART serial data output. 

TxEmpty - Transmitter lempty. PUSART control output. 
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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. 

J.LS -- 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 1 - Video Write 1. Signal to load control data into the DCOI!. 

VID WR 2 - yideo Write 2. Signal to load control data into the DCOI2. 

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 DCOI2). 

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. 

VT52 - The DIG ITAL video terminal that preceded the VT100. It responded to escape sequences con­
forming to an internal DIGITAL standard. 

Wait - Displayed message for operator during NVR operations. Also, an indefinite state in the 8080 
controlled by Ready (and not used in the VT100). 

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. 

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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GENERAL 

APPENDIX D 
ANSI CODE EXTENSION TECHNIQUES 

This appendix describes the ANSI code extension techniques as defined in ANSI standards X3.41-
1974 and X3.64-1979 (ISO 2022 and 6429). (Refer to Chapter 1 for ANSI standards ordering informa­
tion.) The description is based on the functions used in the VT100 and LA120 families of terminals. 
There are many special cases and details in the specifications that are not described here. 

CLASSES OF CHARACTERS 
The ANSI system is based on the use of classes of characters for specific purposes. The classes are 
determined by the character position in the ASCII table (Figure D-l). This table and the ANSI system 
can work for either a 7-bit: or an g--bit character environment. Current terminals support only 7-bit char­
acters. 

CONTROL FUNCTIONS 
Control functions are all control characters and groups of characters (strings) that control terminal op­
eration but are not displayed on the screen. Not all control functions perform an action in every device 
that understands ANSI, but each device can understand all control functions and discard any that do 
not apply to it. Therefore, each device is said to perform a subset of the ANSI functions. 

ANSI COMPLIANCE 
Different devices use different subsets. Therefore, compliance with ANSI does not mean compatibility 
bctwcen devices. Compliance only means that a given action, if defined in the ANSI standard, is 
caused by the same control function in all devices. If an ANSI device does not perform an action that 
has a control function defined in the ANSI standard, it cannot use that control function for any other 
purpose. 

For example, ESC c is the Reset sequence for devices meeting ANSI and having a remote reset func­
tion. If a device does not have this function, it may not use ESC c for any other purpose. ESC 7 (Save 
Cursor Position), however, is a private sequence and may be used for other purposes by devices from 
other manufacturers. But within DIGITAL each private sequence is registered in an internal standard 
so that all DIGITAL products use each sequence for only one purpose. 

CONTROL CHARACTERS 
A control character is a single character which (when received by the terminal) starts, modifies, or 
stops a control function. The value of a control character is in the octal range of 0 through 37 and 177. 

Appendix A of this document explains the control characters understood by the terminal. All other 
control character codes are ignored. 

This terminal can perform some actions usually caused by control character codes from the 8-bit AS­
CII environment, which this terminal does not understand. It does this by understanding certain com­
binations of 7-bit codes, which other sections of this appendix will explain. 
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87 0 0 
86 0 0 

85 0 1 ---BITS COLUMN 
r---

0 1 84 83 82 81 ROW 

NUL 0 OLE 20 

o 000 0 0 16 

0 10 
--

SOH 1 DC1 21 

0 o 0 1 1 1 (XON) 17 
1 11 

STX 2 DC2 22 

o 0 1 0 2 2 18 

2 12 
f----

ETX 3 DC3 23 

o 0 1 1 3 3 (XOFF) 19 

3 13 

EOT 4 DC4 24 

L 1 o 0 4 4 20 

4 14 

ENQ 5 NAK 25 

0 1 0 1 5 5 21 

5 15 

ACK 6 SYN 26 

o 1 1 0 6 6 22 

6 16 

BEL 7 ETB 27 

0 1 1 1 7 7 23 

7 17 

BS 10 CAN 30 

1 0 (\ 0 8 8 24 

8 18 

HT 11 EM 31 
1 o 0 1 9 9 25 

9 19 

LF 12 SUB 32 

1 0 1 0 10 10 26 

A lA 

VT 13 ESC 33 

1 o 1 1 11 11 27 

8 18 

FF 14 FS 34 

1 1 0 () 12 12 28 

C lC 

CR 15 GS 35 
1 1 0 1 13 13 29 

0 10 

SO 16 RS 36 

1 1 1 0 14 14 30 
E IE 

SI 17 US 37 
1 1 1 1 15 15 31 

F IF 

KEY 
ASCII CHARACTER ESC 33 OCTAL 

27 DECIMAL 

18 HEX 

0 0 1 
1 1 0 

0 1 

2 3 4 

_SP 40 0 60 @ 32 48 
20 30 

r------- -

! 41 1 61 A 33 49 
21 _31 ----

" 42 2 62 B 34 50 
22 32 

-- -.--

# 43 3 63 C 35 51 
23 33 

-- -

$ 44 4 64 0 
36 52 

24 34 ----
% 45 

37 
5 65 E 

53 
25 35 

-.-

& 46 6 
38 

66 F 
54 

26 36 , 47 7 67 G 
39 55 
27 37 

( 50 8 70 H 40 56 
28 38 

) 51 9 71 I 41 57 
29 39 .--

* 
52 : 72 J 42 58 

2A 3A 

+ 53 ; 73 K 
43 59 

28 38 

54 < 74 L , 
44 60 
2C 3C 

- 55 = 75 M 
45 61 

20 3D 

56 > 76 N 
46 62 
2E 3E 

/ 
57 ? 

77 0 47 63 

2F 3F 

Figure D-l ASCII Table 
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1 1 1 
0 1 1 

0 1 0 1 

5 6 7 
100 P 120 

, 140 160 

64 80 96 P 112 

40 50 60 70 

101 Q 
121 a 141 q 161 

65 81 97 113 

41 51 61 71 

102 R 122 b 
142 r 162 

66 82 98 114 

42 52 62 72 

103 S 123 C 143 5 163 

67 ' 83 99 115 

43 53 63 73 

104 T 124 d 144 t 164 

68 84 100 116 

44 54 64 74 

105 U 125 e 145 U 165 

69 85 101 117 

45 55 65 75 

106 V 126 f 146 V 166 

70 86 102 118 

46 56 66 76 

107 W 127 
9 

147 W 167 

71 87 103 119 

47 57 67 77 

110 X 130 h 150 170 

72 88 104 X 120 

48 58 68 78 

111 Y 131 i 151 171 

73 89 105 Y 121 
49 59 69 79 

112 Z 132 j 
152 172 

74 90 106 Z 
122 

4A 5A 6A 7A 

113 [ 133 k 153 { 173 

75 91 107 123 

48 58 68 78 

114 \ 134 1 154 I 174 

76 92 108 124 

4C 5C 6C 7C 

115 ] 135 155 } 175 

77 93 m 109 125 

40 50 60 70 

116 A 136 n 156 "'" 176 

78 94 110 126 

4E 5E 6E 7E 

117 137 0 
157 DEL 177 

79 - 95 111 127 

4F 5F 6F 7F 
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ESCAPE SEQUENCES 
The Escape or ESC character (.0338) is a control character that causes the terminal to wait for more 
characters that are not in the control character numerical range. This character is defined by ANSI 
standard X3.4-1977 as Introducer. If the terminal rleceives this character, it waits for more characters 
to follow within certain numerical ranges to form an escape sequence as defined in ANSI X3.41-1974 
and ANSI X3.64-1979. 

The format of an escape sequence is: 

ESC 
033 
Escape 
sequence 
introducer 

I. • .I 
040-057 
Intermediate 
characters 
(Any number of 
codes - 0 or more) 

F 
060-176 
Final 
character 
(One code) 

If following characters are in the range 040 - 057(8) (column 2), they are called intermediate charac­
ters. The device accepts and stores them. 

If a following character is in the range 060 - 176(8) (columns 3 to 7), it is a final character. The final 
character signals the end of an 'escape sequence which the device then analyzes. Final characters from 
column 3 are for private control. functions for use in a specific device. Final characters from columns 4 
- 7 are for ANSI standardized control functions. 

Some two-character escape sequences perform the same actions as some 8-bit single-character control 
functions. The VT 100 family supports six of these. (Refer to Appendix A.) 

1. ESC [ is CSI 
2. ESC D is IND 
3. ESC E is NEL 
4. ESC M is RI 
5. ESC N is SS2 
6. ESC 0 is SS3 

The VT125 also supports ESC P, which is DCS and ESC \, which is ST. (Refer to Communication and 
Graphic Protocol Controls in the JVT125 User Guide.) 

The intermediate and final characters are taken together to define the function of the sequence. Then 
the device performs the action and accepts more data. If the action defined by the escape sequence 
does not apply to the device, the device ignores the complete sequence and accepts more data. 
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Escape sequence examples (all examples have added spaces between characters to make them easier to 
read). 

ESC H 
ESC( B 
ESC #6 
ESC (0 

Set tab at active position 
Designate GO character set as ASCII 
Double width line (VTI00)(6 = DIGITAL private) 
Designate GO character set as DIGITAL private 
special graphics character set (0 = private) 

Example sequence: Designate GO character set as ASCII 
Select Character Set (SCS) = ESC ( B 

Sequence 

ESC ( B 

I I 

Octal representation 
of sequence 

033 050 102 

I 
Escape Final 
character character 

Intermediate 

Escape 
character 

Final 
character 

Intermediate 
character character 

CONTROL SEQUENCES 
The string ESC [ is a two-character escape sequence and represents the 8-bit control character Control 
Sequence Introducer (CSI). CSI precedes all control sequences in the same way that the ESC in­
troducer precedes all escape sequences. ESC [ allows the extended functions of the 8-bit control se­
quence environment to work in the 7-bit environment of current termin"als. The control sequence is de­
fined in ANSI X3.64-1979. 

The format of a control sequence is as follows. 

CSI 
033 133 
Control 
sequence 
introducer 

P ... P 
060-077 
Column 3 
parameter 
(0 or more 
codes) 

1 •.. 1 
040-057 
Column 2 
intermediate 
(0 or more 
codes) 

F 
100-176 
Column 4-7 
final 
(One code) 

A device parses this sequence without considering its meaning. That is, characters are stored in classes 
only according to their range of values. Then, the device interprets these characters by value according 
to their classes. The intermediate and final characters are taken together to define the function of the 
sequence. In the range of final characters, 100 - 157 (columns 4 - 6) are reserved for standardization 
by ANSI, while 160 - 176 (column 7) are reserved for private use. ' 
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Parameters 
Parameters modify the action or interpretation of the function. The parameters are from column 3 and 
may be any combination of the characters 0 - 9 (060 -- 071) with each parameter separated from the 
others by ; (073). (The other characters in column 3 are: (072) which is reserved, and < = >? (074 -
077) which are assigned for private use and mean that the following parameters have a private inter­
pretation.) Any leading zero in a parameter is ignore:d; this also applies to the parameter value o. There­
fore, a sequence with no param(~ter is the same as a sequence with a parameter of 0 and both are under­
stood as having the default value for that paramete:r in the sequence. 

A single parameter that modifies the action of a control function is called a numeric parameter and has 
the abbreviation Pn. (Example:: Cursor Up, ESC [ Pn A, where Pn is number of lines.) A parameter 
that defines the action of a control function by selec;ting from a list of possible actions is called a selec­
tive parameter and has the abbreviation Ps. (Example: Set Mode, ESC [ Ps h, where Ps selects the 
mode to be set.) Control functions that have selective parameters can accept multiple parameters to 
allow several actions to be commanded with a single control function. 

A sequence with multiple parameters has several Ps separated by ; characters (Ps;Ps;Ps). This is called 
a parameter string. If the parantleters apply to the screen image, their abbreviations indicate this: Pt~Pb 
for top and bottom, and PI;Pc for line and column. 

Character 077 (?) at the beginning of a parameter string means that the parameters are private parame­
ters. That means the control sequence is standardized but the function that it controls is private, for 
example, set and reset mode control functions. Some control functions are defined to have a default 
value for a parameter. The default value is assumed when no parameter character is included in a se­
quence. 

Examples with Octal Equivalents 

ESC [ 
033 133 

3 g 
063 147 

The above sequence clears all tabs. 

ESC [ g 
033 133 147 

The above sequence clears all tabs at active position (default value = 0). 

ESC [ 
033 133 

1 6 
061 066 

3 
073 063 

2 u 
062 165 

The above sequence sets tabs at columns 16, 32 (LA 120) (u = private). 
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ESC [ 
033 133 

? 2 
077 062 

3 
073 063 

h 
150 

The above sequence sets modes 2 and 3 (? = private). 

ESC [ 
033 133 

2 0 
062 060 

h 
150 

The above sequence sets line feed/new line mode: (parameter = 20). 

ESC [ 
033 133 

2 1 Y 
062 073 061 171 

The above sequence runs power-up self-test (VT 1 00) (y = private). 

NOTE 
There are no examples nf control sequences with in­
termediate characters b~~cause current terminals do 
not have any control functions in that format. How­
ever, new software written to understand the ANSI 
syntax should be able to parse sequences with inter­
mediate characters. Future DIGITAL terminal 
products may use intermediate characters. 

Example Sequence: Control sequence to set modes for 132 column mode, smooth scrolling, and reverse 
screen 

ESC[? 3;4;5h 

Indicates private 
parameter ( Delimiters 

ESC [ ? 3 4 5 

y 
CSI L_ Parameters 

~----,- Parameter string 

h 

Final 
character 

1:)-6 



Indicates private 
parameter 

033 133 077 

I 
CSI 

~oelimiters 

063 073, 064 073 065 

l_parameters ----I 

150 

Final 
character 

~-- Parametler string __ --I 

Alternate sequences that will do the same thing: 

ESC[?3hESC[?4hESC[?5h Parameters can be split into separate control sequences. 

ESC[?03;004;5h Leading zeroes are ignored. 

ERROR RECOVERY 
The ANSI standards do not define error recovery techniques for incorrect control functions. These er­
rors include out of range param(~ters, invalid control functions, and control characters embedded in 
control functions. The VT100 family recovers from errors with as much correct function as possible 
rather than discard any error. For example, if the VT100 receives a sequence asking it to move the 
cursor beyond the right margin, it moves the cursor to the right margin. In the LA 120, a command to 
move beyond the right margin is ignored and the active position stays unchanged. , 
If a control character appears within a sequence, the VT 1 00 performs the function of the control char­
acter (for example, a carriage return) as if it had been received before the beginning of the sequence. 
However, CAN and SUB appearing in a sequence stop the processing of the sequence at that point. The 
terminal returns to regular character processing and displays any characters remaining in the sequence. 

An unrecognizable control function is ignored. Unsupported control functions (any apparently valid se­
quences that are not listed in this document) are generally ignored but may produce unpredictable re­
sponses. 

NOTE 
Somle programmers hav(~ used error condition ac­
tions in a given terminal to get the actions they 
wanted. This is not a safe practice in the ANSI envi­
ronmenlt because there is no guarantee that different 
ANSI-complying terminals will handle an error the 
sam(~ way. Using error conditions would limit the 
transportability of code. 
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CHARACTER SETS AND SELECTION 

GO, G 1, CO, C 1 Character Sets 
The ANSI and ISO standards provide extensions to the range of graphic and control character sets in a 
terminal, in addition to the extension of control functions described in the preceding section. 

A typical tcrminal transmits and receives thc 7-bit ASCII character set. This character set has an 
eight-column chart, and in it, columns 0 and 1 are Gontrol characters, while the rest of the set is graph­
ics (except SP and DEL). SP (space) and DEL (delete) are always the_same control characters with the 
same codes, regardless of character set and so they are independent of character set selection. 

The ANSI standards provide a system to allow the use of larger character sets in any terminal, without 
increasing the number of bits that the terminal must use to describe each unique character. Refer to 
Figure D-2. The left side of the figure represents the familiar 7-bit ASCII character set. GO and G 1 a're 
labels attached to character sets to indicate how the sets can be substituted. The ANSI word for this is 
designate. There are escape, sequences that designate character sets as either GO or G 1. The control 
characters shift out (SO (016» and shift in (SI (017», when included with 7-bit ASCII data, switch the 
display of a terminal from one character set to the other. The ANSI word for this is invo~e. 

I n the VT 1 00, any character set whose display patterns are stored in the terminal can become either GO 
or G I. SO always invokes the G 1 set and SI invokes the GO set. Sets can be invoked or designated at 
any time and in any order. Some character sets have been internationally registered, while others are 
private for use in a given terminal. 

In the VT 1 00, the CO control character set is normally available. There are escape sequences that cause 
the actions of single control functions of the C 1 set on a one time basis. The ESC character followed by 
a final character from columns 4 or 5 causes the action of a control function that is also caused by a 
single 8-bit character in the C 1 set. Figure D-2 shows how ESC [ causes the CSI function and ESC D 
causes the IND function from the CI set. The other Cl characters that are supported in the VT100 
family of terminals are also shown. 

Figure D-3 shows a schematic representation of the Shift Out and Shift In concept. This figure shows 
how GO and G 1 character sets are designated by escape sequences and invoked by the SO and SI char­
acters. 
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Figure D-2 8-Bit ASCI I Chart 
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Figure D-3 Shift Out and Shift In 
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