


























































































































































































































































Turn the three background controls R9, R25 and R4l (at upper left) 
fully counter-clockwise to minimum. Turn the G2 bias control R52 ,at 
upper right fully counter-clockwise. The multiturn potentianeters have 
no noticeable stop, so just turn them back 10 or 12 turns to bring th,ern 
near minimum. 

3. On the console rear panel, turn the BRIGHTNESS control fully clockwise 
to the maximum brightness position. 

4. Insert a one-milliampere meter, insulated for at least 3SKV, in the C.RT 
high voltage circuit: 

a. Disconnect the high voltage connector fran the CRT socket. 
b. Connect the high voltage connector to the meter positive side. 
c. Coru:act the negative meter terminal to the CRT HV socket. 

S. Turn unit power on. '!hen allow 10 minutes or more for warm-up. 

6. Adjust the G2 bias control RS2 (single potentianeter at upper right) rClV 
until raster just appears. Note the color of the raster. 

7. Next, individually adjust one or two of the background controls R9, 
R25 and R4l (at upper left) CJiI to make the raster appear white. (E.g., 
if at step 6 the raster appeared red, leave the red adjustment R9 �f�u�l�~�y� 
CCW and'adjust R2S and R41 CJiI to make the raster appear white.) 

8. Turn the G2 bias control R52 CCW until ·the· raster just disappears. 
'!hen tum it cav one full turn more. 

Important note: Room lighting on the face of the CRT must be rath,er 
subdued for this adjustment. Shade the CRT face or dim the room 
lights. The G2 adjustment will be set too high if there is too much 
light on the CRT face. 

9. Erase the screen with the background color red: 

a. Operate the ro ON key. 
b. In the color pad, operate the red key (or Q with CONTROL down) • 
c. Operate the ERASE PJV3E key. 

10. Adjust Video Driver red drive control R6 (square potentianeter facing 
upwards) to obtain a CRT beam current of 169 microamperes. 

11. Erase the screen with the background color green. (Press the gre'en 
color key, or R with CONTROL down. Then ERASE PJV3E.) Adjust the gre'en 
drive control R38 (innermost potentiometer facing right) to obtain a 
beam current of 179 microamperes. 

12. Erase the screen with the background color blue. (Blue color key, or 
CONTROL T, then ERASE PAGE.) Adjust the blue drive control R22 (the 
potentiometer nearer right edge, facing right) to obtain a beam current 
of 125 microamperes. 

13. Erase the screen with the background color white. (White color key, or 
CONTROL W, then ERASE PAGE.) The total beam current then should be 
between 449 and 470 microamperes. 
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14. View the various coior combinations to determine whether they are as 
desired. (Yellow Golor key, or CONTROL S, and ERASE PM3E. Magenta 
color key or CON'l~R()L U and cyan color key or CONTROL V.) The 
individual drive controls may be adjusted slightly to obtain the 
desired color mix. 

Total beam curren~~~ be limited to 470 microamperes. 

15. As a final check, turn unit pCMer ojEf and allow the unit to cool for at 
least five minuteso Then reapply power. A raster should not appear. 
If a raster does appear, turn the G2 bias control R52 CCW until the 
raster just disappeal:s. 

Allow five or t.en minutes warm-up. Then re-check the individual and 
total beam currents, readjusting if necessary to bring them to the 
specified values. 

(NOTE: At power-up the be~ currents may be 10 to 20 percent higher 
than normal. Allow time for them to stabilize before adjusting.) 

16. Adjust the rear panel BRIGHTNESS control for the desired viewing level 
in the operating location. 

17. Turn unit power off. Wait a minute for capacitors to discharge. 

l8. Disconnect the one milliampere meter and return the high voltage 
connector to the CRT HVr socket. 

19. Check the high volta~Je adjustment again -- see page 4.05. 

Adj~sting color with<~iJbeam current m~ 

Measurement of CRT~mLcurrent is the recommended method for color 
adjustment. In absencj: of the required meter, the method described below 
is suggested. 

1. With power OFF, measurE~ the values of Video Driver board resistors RI6, 
R3: and R48. (They should be in the range of 95 to 105 ohms.) 

2. Apply power and allow five minutes warm-up. Adjust the G2 Bias control 
and the individual background controls exactly the same as just 
described -- steps 2, 3 and 5 through 8. ~ sure to observe the note 
regarding light ~U;ln the CRT face. 

3. Use a Fluke 8020B multimeter or equivalent to measure the voltages 
across series resistors R48, R32 and RI6 on the Video Driver board in 
the following steps. ~rhe voltages qi ven in these steps assume resistor 
values of 100 ohms,. If the values measured in step 1 were near the 
high or low end of the tolerance, adjust the voltage values accordingly 
by use of Ohm's law. 

4. Erase the screen in the background color green. With the voltmeter 
connected across R4B, aajust drive, control R38 to obtain an indication 
of 17.0 millivolts. 
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5. Erase the screen in the background color red. With the voltmeter 
connected across R16, adjust drive control R6 to obtain an indication 
of 16.0 millivolts. 

6. Erase the. screen in the background color blue. With the voltmeter 
connected across R32, adjust drive control R22 to obtain an indication 
of 12.0 millivolts. 

7. Erase the screen in the background color white. Touch up the drive 
controls to obtain a satisfactory white screen. 

8. In succession, erase the screen in the background colors cyan, magenti9. 
and yellow to detenmine whether these colors are satisfactory. 

9. After final adjustments of the three dri,e controls for desired color 
mix have been completed, again erase the screen in the background color 
white. 

Measure and record the voltages across Rl6, R32 and R48. The total o:E 
the three voltages should be no more than 47.0 millivolts. If the 
total should be higher, adjust the G2 bias control R52 a bit caw to 
bring the total of the voltages within the range of 44.0 to 47.0 
millivolts. 

10. Adjust the rear panel BRIGHTNESS control for the desired level o:E 
brightness in the operating location. 

In the procedure without the beam current meter, if any of the colors 
should appear abnormally bright or dim, the value of the series 
resistors and the voltage calculations should be checked again. 

Focus Adjustment 

Wi th background black and foreground white, create a full-screen display o:E 
L characters. Adjust tile FOCUS control (the potentiometer with the ceramic 
shaft, to the right of the CRT as viewed from the rear) for optimum focu:s 
over all of the display area. Also note that the staffs in the upper row 
are vertical -- touch up R63 if necessary. 

Other Adjustments 

Routine maintenance by a qualified technician also may include check of the 
PFL signal and the operation of the alternate sync circuit. These test 
procedures are described on page 4.14. 

If components in the vertical deflection amplifier have been replaced, the 
'vertical balance adjustment should be checked. The description of this 
procedure begins on the next page. 
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Vertical OUtput ~Y..sn~ Adjustment 

Analog R100 determines thee operating mode of the two transistors "canprising 
the vertical deflection output stage. The adjustment of this Vertical 
Output Balance control need be checked only when parts such as the vertical 
amplifier transistors 1011 or"Q18 or their 540-type driver 014 are replaced 
or whenever there is evidE~nce of the amplifier transistors overheating. 

If need for adj ustment of the Vertical Output Balance is indicated, first 
turn power off and use ia snall screwdri.ver to break the potentianeter seal. 
'!hen, with pcMer on and the screen erased in black, proceed as follows. 

1. Connect the test oscilloscope to Analog J9 terminal 1. The sawtooth 
waveform is a bit OVter 3 volts p-p. If necessary, adjust VERTICAL 
POSITION Rl10 a bit to make the waveform symnetrical abO'lt ground. 

2. With the ~~e isolated from AC ground and chassis ground, 
connect the common llead of the oscilloscope to TP8 and the probe to 
Tf!7 • 

CAUTIONl Damage 1:0 equipnent can result if the test 
oscilloscope cornmon is not isolated fran 
the ~~round circuits in the terminal. 

3. Adj ust the VERTICAL OUTPUT BALANCE Rl00 to bring the tip of the 
triangular waveform iabout 25 millivolts below ground level. 

The sketch on belo;w indicates thE~ type of waveform expected. But for 
final adjustment, lLlse a deflection sensitivity of 50 millivolts per 
division. " 

G~ __________________ _ 

- - - - 25MV 

-0.8V. 

(The tips of the w,aveforrn will be slightly rounded. Placing the tip a 
Ii ttle below ground level insures that both transistors are not off at 
the same time. Pl,acing it much too far below ground level causes them 
to conduct excessively and overheat.) 

4. Erase the screen in the background color blue. Examine for any 
appearance of a ho:rizontal line across the center of the screen. If a 
line is observed" re1adjust Rl00 slightly to eliminate the line. 

5. Disconnect the oscilloscope. If necessary, readjust VERTICAL POSITION 
Rl10 to center the display vertically. 
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Check o~ PFL and Alternate Sync 

For check of PFL, connect the test oscilloscope to Analog J6 terminal 6 •. 
The PFL signal should be high -- near +5V. 

Turn power off. Then turn power back on. The PFL signal should be low 
manentarily after power is turned back on. It returns high after this ve.ry 

o brief delay. 

For check of alternate sync, turn unit pcMer off. Disconnect the cable 
from Analog J6. Turn unit power back on. There should be a display of 
sorts, indicating presence of both horizontal and vertical deflection. 
(The display size may be different and the content jumbled; but the:l:'e 
should be a display.) 

Turn power off. Reconnect the cable to Analog J6. 'I\1rn pcMer back on. 
Operation should be normal. Any full-screen displays created should be 
well defined in the correct colors. 

Multipie Pages of Screen Memory 

See pagc 4.31 near the end of this section of the manual. 
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~~0/3820/3860 ADJUSTMENT 

First, please read pages 4.81 and 4.02 of this section, noting warnings and 
preliminary cautions. Then note the following: 

WARNING! Never apply powE~r to the unit with circuit boards improperly 
secured or resting haphazardly on metal frame parts or on the 
inner surfaces of the cabinet.. Short circuits and/or dangerous 
voltages on thE~ f'rame could result. (The inside surfaces of the 
base pan and CClver are coated with a conductive paint.) 

Enclosure Removal 

The power cord should be disconnected when the console's enclosure is being 
removed or when the base pan is being lowered. Remove four Phillips head 
screws holding the main cover, two near the top front and two at the rear. 
Hold lower front sides out a bit and slide the cover off to the rear. Use 
care to avoid damage to the BRIGHTNESS control. 

If necessary, the base tan and Logic Module first may be moved downward at 
the rear after removal oj: two holding screws at the rear corners. Use care 
to avoid damage to the PCWE.R switch. 

As viewed fram the front of the unit, the Power Supply board is on the left 
side and the Deflection Circuit board is on the right side. Most controls 
are accessible fran the stolder side through holes in the boards. 

Configuration Check 

Circuit boards in the 3810 may be used in other terminals, perhaps 
configured differently by jumper changes. If there is any question as to 
the configuration, it ma~r be checked as follows. 

In the Power Supply board the 3810 has jumper Wl in place. Jumpers 
W2, W3 and W4 are iI1l the A position,. 

In the Deflection beard W9 is used (not W8 and not Wl0). 
Jumpers Wl, W3 and W6 are in the 8 position. 
Jumpers W2, W4, W5 and W7 are in the A position. 

Fusing and Line Volt.agJ;: 

Verify that the voltage selector switch SWl. on the Power Supply board is in 
the correct position for the power voltage to be used -- 115V or 220V, 
visible on the red portion of the switch,. 

The line fuse should be correct for the voltage to be used: 

For 11SV operation, time lag Smm x 20mm, 4A 12SV (Eel type SMT) 
For 220V operation, time lag Smm x 20mm, 2A 250V (Eel type SST) 

(The power cord must be disconnected when the fuse is to be removed. Then 
a small screwdriver can be used to pop out the small fuse holder.) 
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Complete Adjustmenit:· vs ___ Touch-up 

For routine touch-Up adjustments of a normally operating unit, all 
connections may remain i.ntact and the various controls may be left as-is 
initially. The procedure can begin with the +5V adjustment, page 4.19. 

If substantial maladjUlstment of the controls is suspected, they may be 
pre-set as follows. ~1ost of them are accessible from the solder side 
through holes in the boards. 

R24 
R9 
R22 

Power StmPly. Board 

+5V Adj. 
Pwr .. Sup. Freq. 
O\1el~Current Sense 

Mid-range 
Mid-range 
** As-is 

(** Leave the overcurrent adjustment as-is unless sui table loads 
are available for use in adjustment.) 

Deflection Circuit Board 

R3l High Voltage Mj. Mid-range Screen CRT G2 
Brightness 

**As-is 
3/4 av 

R96 
Rl06 
L4 
L5 

Focus Mid-range 

(** The CRT G2 control may be seen fran the rear. The shorter 
ceramic shaft, usually sealed, is G2. Leave it as-is if the seal 
is intact. Turn it fully ctw if the seal has been broken. The 
longer ceramic shaft is FOCUS. The BRIGHTNESS control is on the 
side of the unit oPlt?Osite the power switch.) 

Hor. Freq. (Hold) 3/4 av R67 Vert. Size Mid-range 
Hor. Centering Mid--range R68 Vert. Linearity Mid-range 
Hor. Linearity Arbitrary R89 Vert. Centering Mid-range 
Hor. Size Slug in R84 Pincushion Fully CCW 

Video Soan] 

ILVA Video Driver Gain controls R3, R6 and Rl7 mid-position 
(After power-up, touch-up may be requi.red to obtain adequate display.) 

Following repair, or ~rhe,re substantial maladjustment is suspected, it may 
be best to disconnect several canponents prior to adjustment of the power 
supply. The disconnections advisable depend upon the type of repair. To 
check the Power Supply board alone, disconnect cables fran connectors as 
follows: 

Power Supply board Jl 
Power Supply board J2 
Power Supply boal~d J5 

(Power to Deflection board) 
(Power to Logic Module) 
(Auxiliary AC) 

Usually the~e is no needl to disconnect the degaussing coil (fram J4) or the 
fan (fran J3) unless the: line fuse is failing and these items are suspected 
to be the cause. 
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Low Voltage Check .Wld. Adjustment 

Apply powe~ to thE~ un.it. Then use a voltmeter, preferably digital, to 
verify the presence of DC voltages as follCMs. '!he reference is chassis 
ground or PCMer Supply IBoard J2 terminal 5 or 7. 

PCMer SUpply J2 ~eJrnU.nal 8 

n 

n 

n 

n 

n 

n 

J2 teJrnU.nal 4 
J2 teJrrninal 6 
R9 nhc)t III end 

Approximately +5 VDC 
Adjust the +5V ADJ R24 
to obtain +5.1 VDC 

+12 +/- 0.6 VDC. 
-12 +/- 0.6 VDC 
+90 +/- 9 VDC 

The CURRENT LIMIT R7 adjustment norn1all~· should not be changed. Correct 
adjustment requires loads of 6 amperes on the +5V supply and 100 to 150 
milliamperes on the +90V supply. With these loads, f(l is adjusted at the 
point just prior to wru~re the +5V level begins to fold back. This usually 
is near f(l mid-rangE~. 

Following verification of the level of the +5V supply and other regulated 
supplies, if cables werle disconnected earlier, turn power off. 

Reconnect all cabl~es at the PCMer Supply board. 

Verify all cOlUlections per Wiring Diagram 103499. 

Routine touch=t~Jillstments begin. at this point. 

±5V Adjustment 

Apply power to the unit.. IMjust Power Supply board R24 (±5V ADJ) to ootain 
exactly ±5.1B VDC (+0.05V/-0.00V) at the Logic Board ±5V Test Point, using 
the adjacent GND test p:)int as reference. 

These Logic Board test points are near the rear edge, close to the 
keyboard input connector. They are more accessible when the bottom 
pan containing the Logic Board is a1lCMed to drop down. With power 
off, release two screws near the lCMer rear corners to allow the 
pan to drop. ~['hen the bottom pan will rest on the bench top. 

The logic circui1:.r~r includes a precision reset circuit that is 
activated when the +5V line drops below +4.75 volts. If the +5V 
supply is set too low -- much below +5.0 volts -- slight 
fluctuations due to loading or to power line changes can trigger 
reset. The display could go blank or possibly roll. 

If oothe +5V supply cannot be adjusted to the required level, examine 
the CURRENT LIMI~r adj ustrnent for signs of tampering. A correct 
adjustment requires loads as described above. If these are not 
available and ifthE~re is evidence of +5V foldback and if there is 
no evidence o:E overheating in any circuits, adjust R7 to the point 
where the +5V level can be adjustej to +5.10V at the Logic Board. 
There normally should be no fold back as signals are input to the 
terminal from the keyboard or through another serial input. 
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High Voltage Adjustment 

Turn power off and allow a minute for capacitors to discharge. Cormect the 
ground lead of a high voltage meter or probe to the 3810 metal chassis. 
Then slip the meter probe under the CRT anode cap. The probe tip must make 
good metal-to-metal contact with the anode cap connector. 

After the high voltage probe has been connected, apply power to the unit. 

NOTE: Unless otherwise indicated, all instructions here regarding 
keyboard commands assume the terminal is operating in the Local 
Mode with the ALPHA LOCK key in the locked down position. 

To verify the operating mode at power-up, hold down a SHIFT key and 
press the SETUP key to enter the Setup Mode -- un:ess the terminal 
entered the Setup Mode at power-up on its own initiative. 

If necessary, adjust the HOR FREQ ADJ R96 to obtain a stable 
display. Adjust BRIGHTNESS and FOCUS to obtain a readable display. 

If the menu indicates LINE rather than LOCAL, use the cursor 
controls to position the cursor over LINE and then operate the HOME 
key to obtain I:!X:AL. 

Operate the 2 key to save this mode of operation at subsequent 
power-ups. Then operate the RETURN key to end the Setup Mode. 

If there is any display other than the cursor, press the ERASE PAGE key to 
clear the screen to black. Then adjust Defl.ection board R31 (BY ADJ) to 
obtain a meter indication of 25KV. 

Next, erase the screen in the background color white. 

Press the 00 ON key (to enable background color selection). 
Press the white color key (or the W key with CONTROL held down). 
Press the ERASE P~E key. 

The high voltage should change no more than lKV as the screen goes from 
black to white. 

Turn power off and disconnect the high voltage meter probe from the unit • 
. Discormect the meter ground lead last. 

X-RADIATION 

In a properly adjusted 3810 Terminal with a CRT anode 
voltage of 25KV, X-radiation will average near 0.05 mRh/hr 
-- well below the government specified maximum of ".5 
mRh/hr. X-radiation will be below this value of 0.5 for 
anode voltages up to 32KV. However, we strongly recommend 
that the anode voltage be set no higher than 25KV. 
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Horizontal Freguen~\djustment 

The free-running 1:requency of the horizontal oscillator in Ul on the 
Deflection board must be adjusted a bit below the frequency of the 
horizontal sync fran thE~ Logic Module. 

Use a DC voltmeter to measure the voltage at Ul pin 9. Adjust R96 to 
obtain an indication of between +6 and +7VOC. 

Create a full-screen pattern of double-height L characters. 

Press the 2X alAR ON key to select double-height characters. 
In sequence, opera1:e the ESC key ,the Y key and the L key. 

If necessary, readjust R96 to make the L characters as straight as 
possible, noting eSI:>ecially the upper rCM of characters. 

If R96 is too far either CW or CCW, synchronization with the video fran the 
Logic Module is lost, reslllting in a garbage display. If R96 is within the 
synchronization range but not at the optimum point, the vertical lines in 
the upper rCM may be slanted right or left. 

Power Stmply FJ:equ~zJ\djustment 

The power supply switching frequency also is adjusted to make it a bit 
lower than that of the synchronizE~d horizontal oscillator. Use an 
oscilloscope to monitor the signal at the collector of Q2 on the Paver 
Supply board. 

Sweep speed of 10 microseconds per division. 
Vertical defle<:tion sensitivity of 5V per division. 
DC coupling. 

With Power Supply boal:d R9 correctly adjusted, there is a single, sharply 
defined switching signal at 41.25 microsecond intervals. Adjust R9 ~ 
until this signal changes. Then return R9 CCW to obtain the correct 
signal. Continue R9 another 30 degrees C~. 

If R9 is too far either CW or CCH, synchronization of the switching rate 
with the horizontal scan frequency will be lost. If the paver supply 
swi tching frequency is not synchronized with the horizontal sweep 
frequency, the display tends to be unstable. 

Display Size Adjustment 

Erase the display in thE~ background color green. 

Press the 00 ON key (to enable background color selection). 
Press the green color' key (or the R key with CONTROL held dcwn) • 
press the ERASE PAGE key. 
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On the Deflection board: 

Adjust VERTICAL HEIGHT control 967 for a display height of 7.25 inches. 
Adjust VERTICAL CENTERING control R89 to center the display vertically. 

Adjust HORIZ. SIZE control LS for a display width of 9.5 inches. 
Adjust HORIZ. CENTERING control R186 to center the display horizontally. 

Adjust PINCUSHION control R84 to make the sides of the display straight. 

NOTE: With R84 fully CCW, the sides of the display will be 
noticeably concave. As R84 is turned av, the top and bottan 
corners will draw in to straighten the sides. 

Display Linearity Adjustment 

First, select foreground color green and background color black. 

Press the ro ON key (to enable foreground color selection). 
Press the green color key (or the R key with CONTROL held down). 
Press the EG ON key (to enable background color selection). 
Press the black color key (or the P key with CONTROL held down) • 

Create a display of 24 horizontal lines. 

Press the 2X CHAR ON key to select double-height characters. 

In sequence, operate the ESC key, then the Y key and then the 
underline key (the key just left of the left cursor control key) • 

On the Deflection board: 

Adjust VERTICAL LINEARITY control 868 for equal spacing of the lines. 

Next, create a display of vertical dot-dash lines. 

In sequence, operate the ESC key, the Y key and then, with SHIF~ 
held down, the I key. 

On the Deflection board: 

Adjust HORIZ. LINEARITY control L4 for equal spacing of the lines. 

NOTE: An alternate pattern for use in both vertical and horizontal 
linearity is the full-screen pattern of double-height L characters. 
Operate the 2X CHAR ON key. Then in sequence operate the ESC key, 
the Y key and the L key. 

If the linearity control adjustments were changed substantially, it would 
be well to re-check the display size adjustment again. 

4.22 



Color and Beam Cur~Mjustment 

The adjustments of bec~ current and color controls are best made with Use 
of a beam current meter. '!he meter itself can be a simple one milliampere 
DC meter. However, it: must be insulated for 35KV fran grounded circuitry 
and it must have suitable high voltage connectors. 

The procedure using the beam current meter will be described first. Then 
an alternate, but much less desirable, procedure for use without the meter 
will be outlined. 

ILVA Video Driver 

f.t.t>cedure with Eeam Current Meter 

1. Turn unit power off.. Allow a minute for capacitors to discharge. Then 
insert the beam curI.'ent meter in the CRT anode path. 

a) Disconnect the HV lead from the CRT anode and connect it to the 
positive teIminc~ of the current meter. 

b) Connect the metE!r negative lead to the CRT anode. 

WARNIOOI '!hE! meter mu~t be ,~ell insulated fran ground. 
ThE! anode lead is at 25KV. 

2. Use a screwdriver to break the seal. holding the "screen" CRT G2 control 
-- the shorter of the two white ceramic controls on the Deflection 
Circuit board. Turrl the G2 control fully counter-clockwise. 

NOTE: DQ noLgQljust the G2 control in absence of the beam 
~::te.r unless absolutely necessary! 

3. Turn all three color controls on the Video Driver board, R3, R6 and 
R17, fully counter-clockwise. Turn the unit's BRIGHTNESS control fully 
clockwise. 

4. Apply power to the uni.t. Then erase the screen in the background color 
black. (Operate 00 ON, black color key or CONTROL P, and ERASE PAGE). 

5. Turn the G2 control slowly in a clockwise direction until a faint 
full-screen display is seen. Then adjust the G2 control a bit 
counter-clockwise until the raster :just disappears. 

6. Erase the scre4~n i.n the background color green. (00 ON, green color 
key or CONTROL R, EFIASE PPGE.) 

While observing the beam current mE~ter, adjust the GREEN color control 
on the Video D:ri VE!r board (R6) to obtain a meter indication of 154 
microamperes. 

NOTE: While the GREEN gain control is being turned up, it would be 
well to observe the display as well as the beam current meter. If the 
right edge of the display begins to expand to the right, the drive has 
been made too high. 
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7. Erase the screen in blue. (Blue color key or CONTROL T, ERASE PP.GE,.) 
Adjust the BLUE color control (R3) to obtain a beam current of 122 
microamperes. . 

Again, 'it would be well to observe the display as well. Too much drive 
causes the display to expand to the right. 

S. Erase the screen in red. (Red color key or CONTROL Qf ERPEE PP.GE .. ) 
Adjust the RED color control (R17) to obtain a beam current of lIS 
microamperes. 

9. Erase the screen in white. (White color key or CONrROL W, ERASE PPGE .. ) 
Turn the BRIGHTNESS control caw to obtain a display of half intensity. 

Toucr. up the adjustment of the RED, GREEN and BLUE controls on tile 
Video Driver board slightly, if necessary, to obtain a white screen. 

10. Turn the BRIGHTNESS control fully clockwise. The screen should remain 
white. Total beam current should be between 356 and 435 microamperes. 

11. Adjust BRIGHTNESS to a desired level. Check the color of the display 
with the background erased in the various colors to determine that the 
color mix is as desired. (00 ON, followed by the color key and thE~n 
ERASE PAGE. In the 72-key keyboard, the colors black, red, green, 
yellow, blue, magenta, cyan and white are selected by CONTROL P, Q, R, 
S, T, U, V and W respectively.) 

12. The final adjustment of the G2 control on the Deflection board and of 
the three video gain controls on the Video Driver board should result 
in a beam current of 356 to 435 microamperes with the screen erased in 
white and·the BRIGHTNESS control fully clockwise. 

With the screen still erased in white, turning the BRIGHTNESS control 
counter-clockwise all the way should darken the screen. 

Wi th the screen erased in black, and the BRIGHTNESS control returned to 
the fully clockwise position, the screen should be dark. 

13. Turn unit power off. Wait a minute before disconnecting the beam 
current meter. Re-connect the anode lead to the CRT. 

14. Using the procedure given for High Voltage Adjustment (page 4.20), 
check the high voltage. With the screen erased in black the CRT anode 
vol tage should be 25KV. It should change no more than lKV when the 
screen is erased in white. 

NOTE: There is some interaction between the CRT HV and the G2 
adjustments. If the high voltage were increased at step 
14, the beam current should be checked again to verify 
that it does not exceed 435 microamperes at maximum 
brightness with the screen erased in white. 
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ILVLa. Prl~xJure without Beam Current Meter 

This is not truly a rE~cornmended procedure. However, in absence of a 
suitable beam current meter: 

1. With power OFF, measure the values of Video Driver board resistors R7~ 
Rl0 and Rl3.. (They :should be in the range of 33 ohms +/- 10%.) 

2. Apply power and allow five minutes warm-up. Leave the "screen" G2 
control on the Deflection board at its factory setting unless a change' 
is positively indicated. A test of sorts may be made as follows: 

a) Erase the screen in the background color black. (00 ON, black color 
key or CONTROL 1?, ERASE PAGE.) With the BRIGH'INESS control fully 
clockwise, the ~creen should be dark or very nearly so. If a raster 
is observed under normal lightingr, the G2 control is set too high. 

b) Erase the screen in the background color white. (00 ON, white color 
key or CONTROL li, ERASE PM:;E.) With the BRIGHTNESS control turned 
fully counter-clockwise, the screen should go dark. If the screen 
does not go dark, readjustment of the G2 control is indicated. 

3. If readjustment of the G2 control is indicated, use a screwdriver to 
break the seal on t:he G2 control and turn the G2 control fully 
counter-cl ockwisE~. . 

Turn the BRIGH'l'NESS c:ontrol fully clockwise. On the Video Driver 
board, turn the RED, GREEN and BLUg gain controls R3, R6 and Rl7 fully 
counter-clockwise. 

4. Erase the screen in the background color black. Slowly adjust the G2 
control clockwise w~til a very dim raster appears on the screen. Then 
return the G2 control counter-clockwise to the point where the raster 
disappears. 

5. Erase the screen in the background color green. (00 ON, green color 
key or CONTROL R" Ea~g PAGE.) 

6. Adjust the GREEN gain control slowly clockwise to obtain a green 
display. Note that brightness increases noticeably at first as the 
gain is increased. 'rhen when a normal usable level of brightness is 
reached, further increase in gain does not increase brightness in 
proportion. Furthcer I' the display begins to expand to the right. The 
GREEN gain control should be adjusted to achieve a adequate level of 
brightness but not beyond that point. 

As an additional check, use a meter such as the Fluke 8020 B to measure 
the voltage across; R10 on the Video Driver board. It should be 
approximately 5.1 millivolts. (This assumes Rl0 is 33 ohms. If the 
value measured in step 1 is differE~nt, use an Ohm I s law calculation to 
adjust the voltaqe va.lue.) 

7. Adjust the BRIGHTNESS control 1/4 counter-clockwise or so to bring the 
screen down to a~?proximately half intensity. 
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8. Erase the screen in the backg~ound color white. (EG ON, white color 
key or CONTROL W, ERASE PM3E.) 

9. Adjust the RED and BLUE gain controls to obtain a white screen. 

10. Turn the BRIGHTNESS control to fully clockwise. The screen should 
remain white. There should be very little, if any, red, green or blue 
s'howing to the right of the white display. A stripe or vertical line 
of a color indicates the drive for that color likely is too high. 

The voltage across R13 should be approximately 4 millivolts and that 
across R7 near 3.9 millivolts, both possibly a bit less rather than 
greater. 

11. Turn the BRIGHTNESS control slow'.y counter-clockwise. The display 
should gradually dim to grey and eventually go dark with the control 
fully counter-clockwise. 

When the G2 control and drive controls are correctly adjusted: 

The screen is dark with BRIGHTNESS fully counter-clockwise. 

Wi th BRIGHTNESS fully clockwise and the screen erased in black, the 
screen is dark. 

Satisfactory, but not excessive, brightness of a color screen is 
possible with the BRIGHTNESS control near maximum clockwise. 

The colors are reasonably true. 

The G2 should be sealed with adhesive to prevent accidental change. 

Focus Adjustment 

The focus control, the longer of the two white ceramic shafts on the 
Deflection Circuit board, is adjusted for best focus over the entire 
screen. This likely was done automatically during the procedure. It may 
be checked by placing a full-screen pattern of pound sign characters on the 
screen -- e.g., ESC, Y, I. 

Adjust the FOCUS control for best focus over the entire screen. The dots 
should have no trailing edges. (Trailing edges indicate the CRT beam 
current is too high.) 

Light Pen Sensitivity Adjustment 

If the 3810 has the optional light pen, see page 4.30 for the sensitivity 
adjustment procedure. 

This completes the adjustment of the 3R10 Tenninal. 
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3881 ADJUSTMENT 

The adjustment: pr()CE~Ure for the rack-mounted 3881 Terminal is 
similar to that for the 3810/3860, described on pages 
4.15-4.26. ~rhe 3881' s analog circuitry on a single board is 
similar to that of the 3810's Power Supply and Deflection 
Circuit boards. The different component designations and 
locations are sh~m on the next p~ge. 

The Analog Schematic Drawing 102350 includes a c~~iguration 
table in the llppel~ right quadrant.. The 3810 column canponents 
are used in the 3881. 

The auto-restart modification, per drawing 103387, is on an 
added small printE~ circuit board. 

Notes on ~ge 4.29 apply to the 3881 when using the 3810/3860 
adjustment procedures. 
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With reference to the procedure beginning on page 4.15, in the 3881: 

Configuration jumPE~rs are in the W2 and W3 positions. 

SWl is set for the AC pao1er voltage to be used, 115 or- 220 VAC. 

The Line Fuse (of a type different fram that of the 3810) is 1.SA for 
115V operation, 0.75A for 220V oJ;>eration. 

The initial control position suggestions (page 4.17), as designated by 
name, apply. (If, following repciir, disconnection of other circuitry 
is deemed advisablE~, see the schanatic drawing.) 

Regulated Low Voltclges (page 4.19) may be measured at JS: 

J5 te~rminal 8 
J5 terminal 6 
JS terminal 4 
R9 nhotn end 

+5.1 vee following adjustment 
-12 +/- 0.6 VOC 
+12 +/- 0.6 VOC 
+90 +/- 9 VDC 

For +5V Adjustment (page 4.19), in the 3881 the +5V AnJ control is 
RI3. The CurrE~nt :Limi t adj ustrnent: is Rl7 on the small added PCB. The 
+SV level is measusred at J5 terminal 8. 

For High Voltage. Adjustment (page 14.20), the control is R31. 

For Horizontal Frequency Adjustment (page 4.21), the control is R96. 
The DC measurement is made at U6 pin 9. 

For Power Supply Frequency Adjustment (page 4.21), the control is RI9. 
The waveform is, viEMed at the Q6 clollector. 

For Display Size and Display Linearity Adjustments (page~ 4.21 and 
4.22), the control designations are the same as for the 3810. 

Video Driver Adjustments (and G2 Adjustment and Focus Adjustment, when 
applicable) are thE~ same as for the 3810. 
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Light Pen Sensitivity Adjustment 

The light pen available as Option 28 has a sensitivity adjustment. In 
models currently shipped, the adjustment is in the body of the pen itself:, 
accessible through a small hole mid-way on the housing. The adjustment is 
made at the factory and readjustment normally· is not required. If a 
problem should develop, sensitivity may be readjusted. 

1. Begin with the sensitivity adjustment counter-clockwise. 

2. Point the pen at the center of the screen (erased in black), tip perhaps 
a quarter inch fran the screen. 

3. Touch a finger to the touch-sensitive portion of the barrel near the tip 
end. Blue strike-through lines will occur in two of the horizontal 
scans in each of the 48 rCMS on the screen. 

4. Turn the sensitivity adjustment clockwise until the cursor moves to the 
pOint under the pen and the blue strike-through lines cease at that 
point. The partial-screen blue strike-through now repeats regularly. 

5. Move the pen to a comer of the raster (the screen may be erased in the 
background color red to.deiine the corners) and increase sensitivity as 
required to caus~ the cursor to follow the pen to the corner. Blue 
strike-through mayor may not occur. 

6. Check this adjustment at all four corners of the screen to determine 
that the cursor will follCM the pen to any point in the normal display 
area when the pen tip is brought within one-eighth inch of the screen 
and the touch-sensi ti ve switch actuated. 

7. Verify that the sensitivity setting is not too high by bringing the pe!n 
tip a couple of character spaces outside the display area, rather close 
to the screen, and actuating the switch; there should be a repeating 
full-screen blue strike-through. The cursor should not move. 

8. As an additional check, erase the screen in black. Use the no~ 
cursor controls to move the cursor near screen center. 

At this point type an upper case white X. The press the HOME key to 
move the cursor to screen upper left. 

Touch the light pen to the screen over the white X. The cursor should 
move to that point. Blue strike-through should not occur. (The pen is 
given two frames of display to detect a character at the point touched 
before blue strike-through is initiated.) 

9. Th~ final adj ustment of the I ight pen sensi ti vi ty should have the pen 
responding to upper case characters in colors containing blue. It 
should not respond to a character one or two character spaces away frem 
the pen I s location. 

When correctly adjusted the pen can cause the cursor to move to any desired 
point in the display area; but it will not be unduly influenced by adjacen.t 
illuminated characters. 
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Multiple Pages of f~en. Memory 

Both the 8810 and the 3 81~ have options for one or three additional pages 
of screen memory -- :Eortotals of either two pages or four pages. 

The additional pages require the use of the larger 8Kx8 RAM 28-pin devices 
in locations U82, U83, U84 and U85 on the logic board. '!he 24-pin devices 
in these locations are~ removed,and the higher capacity devices installed. 
'!he address decoder :I?RCM P/N l08~27 in location U45 also is changed. 

For two pages of screen memory, two type 6264 devices are installed in 
locations U83 and U85. (U82 and U84 are left empty.) '!he decoder PRCM 
to be installed in location U45 is PiN 108076-010. 

For four pages of screen memory, four type 6264 devices are installed in 
locations U82, U83, U84 and U85. '!he decoder PRCM to be installed in 
location U45 is PiN 1!08033. 

One jumper on the logic board, located between U85 and U86, also must be 
changed when going frc)m one page of screen memory to either two or four 
pages: 

Jumper W26 on the solder side of the board is cut. 
W27, a small wire jumper, is added on the ca.nPOnent side. 

Later versions of the lCx:;Jic board have a jumper block instead of foil. '!he 
"suitcase" jumper is in location W26 for one page of screen memory. It is 
moved to location W27 . for E~i ther two or four pages. 

If a board is modif ied in the field" pcMer should be off when the Logic 
Module is removed :from the card frame. Orientation of the chips must be 
cor rect. With the 28-pin devices, pin one is near the edge of the board. 
With the 24-pin devicE!s, there are four vacant spots in the sockets near 
the edge of the board -- socket pins 1" 2 , 27 and 28 are not used; pin 12 of 
the chip is in socket pin 14. 

r-
One page of W27 
screen memory • 
W26 is present I 

W26 
--.;..~ _..0 -~- -~ -~-L __ J ( J L __ J L---1 L_J 

.( U82 083 U84 U85 U86 ~ 

For two pages of ::::::-::::~---------------------­
these two sockets are empty -------
For four pages, U82, '083, 084 
and 085 are used. 

W27 is present and W215 is not used wi.th either two pages or four pages. 

(086 is shown for ref1erence only. It is not changed.) 

4.31 



Qp=date Notes 

Logic Board Versions 

Initial production used the PIN 102506 Rev.l logic board, schematic drawing 
102505. Later in production a small add-on board provided for 
synchronization of the vertical frame rate to the power line frequency. A 
diode was inserted in the keyboard reset line (between U88 pin 1 and Jl pin 
3) • A jumper between U60 pin 3 and J2 pin 20 was added to carry the DrR 
signal. 

Later production used the PIN 102506 Rev.2 logic board. The add-on board 
for "line-lock" of the vertical frame rate is present. Board foils 
provided for the diode in the keyboard reset line and for the DTR trace. 

Both versions of the PiN 102506 logic board are used for 4 MHz CPUs only. 

The PIN 105150 Rev.l logic board (PiN 105666 in the 8820) can be used with 
5.5 MHz or 4 MHz CPUs. It is always used in the 8820 at 5.5 MHz. 

4.32 



APPENDICES 



(COLOR PAO I 

~~~ 
II§II§II§II~II 
, I 

[2] ~[1]fG] 
m[[][!]l0] 
[DJrnlGJ 
0 []8J[GJ 

(NUMERIC PADt 

The layout of the Intecolor 117-key keyboard is shown above. 

The 101-key keyboard does not include the 16 functions keys F0-F15. 

The 'standard 72-key keyboard omits the 9-key color pad (left side), the 
l6-key numeric pad (right side) and the 4 keys for insert/delete (at right, 
just above the number cluster) as well as the 16 functions keys F0-FI6. 

KEYBOARD LAYOUT 

Ap{:endix A-l 

ROW 1 

ROW. 

ROW 5 

ROW 4 
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APPENDIX A-2 

Binary Code Generation 

At the standard keyboard, operation of a key or a combination of keys can 
result in generation of binary code words. 

The Intecolor 8~~1 code set is shown on sheet ~3, at right. In the chart 
the decimal values are shown in the key blocks which cover most of the 
chart. The binary codes and their hexadecimal values are shown at the left 
and across the top of the page. In the 88~~/38~~ Series unit with Vl.6 
software and 5~~239-~4~ keyboard processor, these codes can be generat~ed 
fran the keyboard - zero through 191 with the ll~ or 72 key keyboard, zero 
through 255 with the 117 key keyboard. 

An examination of the headings for the columns of key blocks in the chart 
indicates that· the keys may be considered as four sets of 16 keys each: 

@ABCDEFGHIJKLMNO 

PQRSTUVWXYZ [\] "'_ 

~ 123 4 567 89: ; < = > ? 

F~ Fl F2 F3 F4 F5 F6 F7 Fa F9 Fl~ Fll F12 F13 F14 F15 
. . 

Operation of one of these keys alone results in generation of a specific 
code. Operation of the same key with CONTROL and/or SHIFT may result in 
generation of a different code. 

The first two sets of 16 include the upper case alpha characters. This 
indicates that operation with the ALPHA LOCK key in the locked down 
position is assumed. And this is the case with Vl.6 software and t.he 
5~~239-~4~ keyboard processor. (With earlier software, the ALPHA I!X:K' k.ey 
must be in the up pesi tion for codes above 128.) 

The third set of 16 keys shown above has a pattern difference which could 
result in a bit of confusion. The characters ~ through ; are obtained 
without SHIFT. However, < through? are obtained with SHIFT. Thus 
generation of the codes equivalent to decimal 6~ through 63 require SHIFT 
even though the column heading may appear to indicate that shift is not 
required. Generation of codes equivalent to decimal 44 through 47 do not 
require SHIFT. This pattern follows through wherever these particular 
characters are involved. 

A diagonal plotting exercise may be used to go through the code chart st.ep 
by step. Although not the normal way to plot a diagonal, the method is 
suggested here to provide immediate feedback of the results of keyboa.rd 
operations. 

The point plot mode is used. In this mode the screen is treated as a 
grid l6~ blocks wide by 192 blocks high. In XY coordinate terms, the 
lower lefthand corner of the screen is point (~,~). The upper righthand 
corner is point (159,1.91). 
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NULL 
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MODE 

2 

CURSOR 
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BELL 
7 

HOME 
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TAB 
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LINE 
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ERASE 
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CONTROL SHIFT 
P TO_ o TO ? 

BLACK SPACE " (Q) 

RED A 

17 33 49 65 81 

GREEN 
.. 

2 B 

18 34 50 66 82 

YELLOW # 3 C 

19 35 51 67 83 

BLUE $ 4 D 

20 36 52 68 84 

I MAGENTA I 
% 5 I 

E I 
21 37 53 69 B5 

CYAN a 6 F 

22 38 54 10 86 

WHITE 7 G 
23 39 55 71 87 

TRANSMIT ( 8 H 

24 -~Q---- 56 72 88 

CURSOR 
RIGHT I 9 I 

25 41 57 73 89 

CURSOR 
LEfT * J 

26 42 58 74 90 

ESC + ; K 

21 ,1l 59 15 91 

CURSOR 
UP , < L 

28 ~- 60 76 92 
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OPTIONAL FUNCTION KEYS 
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o o 
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SHIFT * SHIFT * 
@)TO 0 P TO_ 

"GO P/GI6 

r~; alGI 

97 113 

b/G2 r/GI8 

98 114 

c/G3 ,/GI9 

99 115 

d/G4 t/GO 
00 116 

e/G5 I 
u/G2i 

101 117 

flG6 ./G22 

102 118 

Q/G7 wlG23 
103 119 

h/G8 ./G24 

104 120 

i/G9 y/G25 

105 121 

j/GIO z/G26 

106 122 

k/GIl [/G27 

107 123 

, 
IIGI2 '/G28 

108 124 

m/GI3 I/G29 

109 125 

n/GI4 J/G30 

110 126 

o/GI5 -/G31 

III 121 

B 5 2 o 

A 

0 0 0 0 

0 0 0 0 

0 0 0 0 

CONT-SHIFT CONT-SHIFT CONT-SHIFT CONT CONTROL SHIFT CON"J:-SHIFT FO-FI5 

I 
@)TO 0 PTO_ "TO ~ o TO? FO-FI5 FO-FI5 FO--FI5 

-

(q) SPACE " FO FO FO FO 

Ire:! FI 

Xo-Yo 
INCREMENTAL VECTOR 

Yo VECTOR PLOT 

129 145 161 177 193 209 225 241 

B R .. 2 f2 f2 f2 f2 Xo VECTOR PLOT 

130 146 162 17B 194 210 226 242 

C S # 3 f3 f3 f3 f3 INCREMENTAL Y BAR 

131 147 163 '179 195 211 227 243 

D T $ 4 f4 f4 F4 F4 Ym - YBAR 

132 148 164 180 196 212 228 244 

E U 
I =io ;; I f5 I f5 I f5 I f5 I X-V BAR I I I 

133 149 165 181 197 213 229 245 

F v a 6 F6 F6 f6 F6 Yo-Y BAR 

134 150 166 182 198 214 230 246 

G W 7 F7 F7 F7 f7 INCREMENTAL X BAR 

135 151 167 183 199 215 231 247 
~ 

H X ( 8 f8 f8 f8 f8 Xm-X BAR 
136 152 168 184 200 216 232 24B 

I Y I 9 F9 f9 f9 f9 Y-XBAR 

137 153 169 185 201 217 233 249 

J Z * flO flO flO flO Xo- X BAR 

138 154 170 186 202 218 234 250 

'X-Y 
K [ + j fll FII FII FII INCREMENTAL PLOT 

139 155 171 187 203 219 235 251 

L "- . < fl2 FI2 FI2 FI2 Y - POINT PLOT 

140 156 172 188 204 220 236 252 

III J - = FI3 FI3 FI3 FI3 X-POINT PLOT 

141 151 113 189 205 221 231 253 

t" A • 

> FI4 FI4 FI4 

1254 

f14 CHAR PLOT 

I~_----__ ~-~-- 120 206 222 238 
I 

BREAK 

o " - I I 

~ FI5 FI5 IFI5) I FI5 PLOT ESCAPE 

>143 159 175 191 201 223 239 255 

NOTE THE TERMINAl ACCEPTS ALL B0 TO BF HEX CODES FROM THE KEYBOARO AND REASSIGNS THEM 
F0 TO ff HEX WHEN iN THE PLOT MODE. UNLESS THE OPTIONAL KE YS ARE INSTALLED THEREFORE 
WIHIOUT THE FUNCTION KEYS THE KEYBOARD CAN PLOT IN A RANGE OF 0T0175. 

INTERCOLOR 8001 CODE SET 

* COLUMNS 6 AND 7 WILL BE TRANSLATED TO COLUMNS 0 AND I RESPECTIVELY IN THE CRT REFRESH 
RAM IF THE FLAG ON HAS BEEN SET BEFORE ENTERING THESE CODES _ THEY WILL THEN APPEAR 
AS THE SECOND GROUP OF 64 CHARACTERS IF THAT OPTION IS SUPPLIED_ 



In the exercise the plot mode and point plot modes are entered. Then 
successive pairs of key operations provide the X and Y values for 
individual points to plot a diagonal from lower left (O,O) to point 
(159,159) at the right side, part way down fram the upper right corner. 

The reverse field flag is set on so that points may be erased readily .-­
when a plot 'block has been intensified by entry of the XY values, it C~ 
be erased by a second entry of the same values. 

1. With the ALPHA LOCK key in the locked down position, and with the 
terminal in the Local Mode, proceed with key operations as follows: 

ERASE PM;E 

roON 

CONTROL 8 

CONl'ROL @ 

CONl'ROL @ 

To clear the screen 

To set the reverse field flag on. 

Operation of the 8 key with the CONTROL key 
held down. To enter the General Plot Mode. 

Operation of the @ key with the CONTROL key 
held down. To generate the code for zero 
(our X value). 

To generate the code for zero (our Y value). 

Following the last key operation a small plot block at the lower left 
corner of the screen is intensified. 

2. Now with the CONTROL key held down, strike the A key twice to generate 
the codes for position (1,1). Another small block appears just above 
and to the right of the first one. 

Continue in order through the alphabet, holding the CONTROL key down &1d 
striking each alpha key twice. With the CONTROL key still down, perform 
dual operations of the [ \ ] ,. and _ keys (all in the same row as the 
HOME key). The plot blocks now form a diagonal one-fifth of the way 
across the screen. 

If an error was made at any point, it can be erased by repetition of the 
same pair of key strokes that caused the error. 

3. Next, with the SHIFT key held down (CONl'ROL is released), operate the 0 . 
key twice and then follow with dual operations of keys 1 through 9 and * 
and +. The diagonal continues step by step. 

4. Release the SHIFT key and perform dual operations of the , - • and / 
keys. (The - key is the one just to the left of the Cursor DONn key,,) 
With both SHIFT and CONTROL still released, continue with dual 
operations of the ° and 1 through 9 keys and the : and ; keys. 
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5. Then with SHIFT held operated, continue with the < = > and ? keys. The 
diagonal is now t'flo-·fifths of the way across the screen. '!be last 
point plotted was (63 ,,63) • 

6. Wi th both CONTROL and SHIFT released, operate the @ key twice. 
Continue with A through Z, followed by the [ \ ] ,.. and _ keys. Next, 
with the SHI~'T key held operated, repeat the sequence of dual 
operations of keye~ @ and A through Z and [ \ ] ,.. and _. The diagonal 
is now at point (127,127), four-fifths of the way across the screen. 

7. The same @ through __ sequence wi th b.Qtb CONTROL and SHIFT held dCMl 
will generate the codes for 128 through 159. (However, with software 
prior to Vl.6 the ALPHA I.ro< key must be up and code 155 causes entry 
to the SET-UP mod4e. So skip CONl'ROL SHIFT [. If the SET-UP mode is 
entered, simp] y plress the RETURN key to regain the display.) The 
diagonal is now c10mplete to the right side of the screen at point 
(159,159). 

8. Now, with both CONTROL and SHIFT still held down, continue with dual 
operations of ke~; 0 through 9 and : and;. Note that a new diagonal 
has begun at the le!ft side of the screen up toward the top. As will be 
described in t.he discussion of plot submodes, this is because the 
microprocessor automatically subtr.acts 160 fram any X value above 159. 
The XY value entered as (160,160), for example, has been plotted as 
(0,160). 

9. Releaf?e SHIFT (but CONTROL still held down) and continue with dual 
operations of keys < := > ? 

With a 72 or 101 key keyboard, this is as far as the exercise goes. Hold 
down CONTROL and and SHIFT and strike the ? key· to ex~t from the plot 
mode. 

With the 117 key ke~)oard, Vl.6 software and the 500239-040 keyboard 
processor, the exercise may include a few ~ore codes. 

10. With CONTROL held down, continue with dual operations of keys 0 through 
9 and : and ;. Then with both CONTROL and SHIFT dCMl, continue with 
dual operations 01: the < = > ? kE~YS. The diagonal reaches the top of 
the screen. 

11. With CONTROL down (SHIFT released), continue with dual operations of 
keys F0 through F15. A new diagonal begins at point (32,0). (160 has 
been subtracted from the X value and 192 fran the Y value.) 

12. Now release CONTROL and hold down the SHIFT key while repeating the 
dual operations ojE the F0-F15 keys. Then with both CONTROL and SHIFT 
held down, again repeat the dual operations of keys F0-F15. The 
diagonal continues to point (79,47). (With software prior to Vl.6, 
keys F0-F15 can be used with bQth CONTROL and SHIFT down.) 

Do not use F0-Fl4 alone :Ln this exercise -- the codes resulting fran these 
key operations cause e:ntry into other plot submodes and cannot be used for 
plotting XY point~. Operate the Fl5 key alone to exit fran the plot mode. 
After exit from the plot mode, operation of the ERASE PAGE key will clear 
the screen and return ~he cursor to the upper left corner of the screen. 
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GENERATION 

OF 

DECIMAL 

CODES 

FOClM '!HE 

KEYEOARD 

Use 
keystroke 
canbi­
nations 
as 
indicated 

ALPHA !£Xl{ 

key down 
at all 
times 

SHIFT 
required 
for char. 
such as 
1 $ etc. 

Table for 
Vl.6 soft­
ware and 
500239-040 
keyboard 
processor 
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0 Ctr @ 64 
1 Ctr A 65 
2 Ctr B 66 
3 Ctr C 67 
4 Ctr D 68 
5 Ctr E 69 
6 Ctr F 70 
7 Ctr G 71 
8 Ctr H 72 
9 Ctr I 73 
0 Ctr J 74 

11 Ctr K 75 
12 Ctr L 76 
13 Ctr M 77 
14 Ctr N 78 
15 Ctr 0 79 
16 Ctr P 80 
17 Ctr Q 81 
18 Ctr R 82 
19 Ctr S 83 
20 Ctr T 84 
21 Ctr U 85 
22 Ctr V 86 
23 Ctr W 87 
24 Ctr X 88 
25 Ctr Y 89 
26 Ctr Z 90 
27 Ctr [ 91 
28 Ctr \ 92 
29 Ctr ] 93 
30 Ctr .... 94 
31 Ctr _ 95 
32 Sh 0 96 
33 1 97 
34 " 98 
35 i 99 
36 $ 100 
37 % 101 
38 & 102 
39 , 103 
40 ( 104 
41 ) 105 
42 * 106 
43 + 107 
44 , 108 
45 - 109 
146 • 110 
47 / III 
48 0 112 
49 .1 113 
50 2 114 
51 3 115 
52 4 116 
53 5 117 
54 6 118 
55 7 119 
56 8 120 
57 9 121 
58 : 122 
59 ; 123 
60 < 124 
61 = 125 
62 > 126 
63 ? 127 

@ 128 Ctr-Sh @ 192 Ctr F0 
A 129 Ctr-Sh A 193 Ctr F1 
B 130 Ctr-Sh B 194 Ctr F2 
C 131 Ctr-Sh C 195 Ctr F3 
D 132 Ctr-Sh D 196 Ctr F4 
E 133 Ctr-Sh E 197 Ctr F5 
F 134 Ctr-Sh F 198 Ctr F6 
G 135 Ctr-Sh G 199 Ctr F7 
H 136 Ctr-Sh H 200 Ctr F8 
I 137 Ctr-Sh I 201 Ctr F9 
J 138 Ctr-Sh J 202 Ctr F10 
K 139 Ctr-Sh K 203 Ctr F11 
L 140 Ctr-Sh L 204 Ctr F12 
M 141 Ctr-Sh M 205 Ctr F13 
N 142 Ctr-Sh N 206 Ctr F14 
0 143 Ctr-Sh 0 207 Ctr F15 
P 144 Ctr-Sh P 208 Sh F0 
Q 145 Ctr-Sh Q 209 Sh F1 
R 146 Ctr-Sh R 210 Sh F2 
S 147 Ctr-Sh S 211 Sh F3 
T 148 Ctr-Sh T 212 Sh F4 
U 149 Ctr-Sh U 213 Sh F5 
V 150 Ctr-Sh V 214 Sh F6 
W 151 Ctr-Sh W 215 Sh F7 
X 152 Ctr-Sh X 216 Sh F8 
Y 153 Ctr-Sh Y 217 Sh F9 
Z 154 Ctr-Sh Z 218 Sh F10 
[ 155 Ctr-Sh [ 219 Sh F11 
\ 156 Ctr-Sh \ 220 Sh F12 
] 157 Ctr-Sh ] 221 Sh F13 
.... 158 Ctr-Sh .... 222 Sh F14 
- 159 Ctr-Sh _ 223 Sh F15 

Sh@ 160 Ctr-Sh 0 224 Ctr-Sh F0 
Sh A 161 Ctr 1 225 Ctr-Sh F1 
ShB 162 Ctr " 226 Ctr-Sh F2 
Sh C 163 Ctr i 227 Ctr-Sh F3 
ShD 164 Ctr $ 228 Ctr-Sh F4 
ShE 165 Ctr % 229 Ctr-Sh F5 
ShF 166 Ctr & 230 Ctr-Sh F6 
Sh G 167 Ctr ' 231 Ctr-Sh F7 
Sh H 168 Ctr ( 232 Ctr-Sh F8 
ShI 169 Ctr ) 233 Ctr-Sh F9 
Sh J 170 Ctr * 234 Ctr-Sh F10 
Sh K 171 Ctr + 235 Ctr-Sh F11 
Sh L 172 Ctr , 236 Ctr-Sh F12 
Sh M 173 Ctr - 237 Ctr-Sh F13 
Sh N 174 Ctr • 238 Ctr-Sh F14 
Sh 0 175 Ctr / 239 Ctr-Sh F15 
Sh P 176 Ctr 0 240 F0 or Ctr 0 
Sh Q 177 Ctr 1 241 F1 or Ctr 1 
ShR 178 Ctr 2 242 F2 or Ctr 2 
Sh S 179 Ctr 3 243 F3 or Ctr 3 
Sh T 180 Ctr 4 244 F4 or Ctr 4 
Sh U 181 Ctr 5 245 F5 or Ctr 5 
Sh V 182 Ctr 6 246 F6 or Ctr 6 
Sh W 183 Ctr 7 247 F7 or Ctr 7 
ShX 184 Ctr 8 248 F8 or Ctr 8 
Sh Y 185 Ctr 9 249 F9 or Ctr 9 
Sh Z 186 Ctr : 250 FIe or Ctr : 
Sh L 187 Ctr ; 251 F11 or Ctr ; 
Sh\ 188 Ctr < 252 F12 or Ctr < 
Sh ] 189 Ctr = 253 F13 or Ctr = 
Sh ,. 190 Ctr > 254 F14 or Ctr > 
Sh _ 191 Ctr ? 255 F1S or Ctr ? 



Foreground 

BLACK 
RED 
GREEN 
YW..CW 

'BLUE 
MPGENTA 
CYAN 
WHITE 

Foreground 

BLACK 
RED 
GREEN 
YW..CW 
BLUE 
MPGENI'A 
CYAN 
WHITE 

Foreground 

BLACK 
RED 
GREEN 
YW..CW 
BLUE 
MPGENTA 
CYAN 
WHITE 

Foreground 

BLACK 
RED 
GREEN 
YW..CW 
BLUE 
MPGENTA 
CYAN 
WHITE 

-
cnn:oSXTE OJLOR CODES 

(Used fo11Q~ing Control Code 6) 

00 BLACK Background BLUE 

.P.J.Qt Blink Foreground .flQt 

9 64 BLAO< 32 
1 65 RED 33 
2 66 GREEN 34 
3 67 YW..CW 35 
4 68 BLUE 36 
5 69 MlGENI'A 37 
6 70 CYAN 38 
7 71 WHITE 39 

Blink 

96 
97 
98 
99 

100 
191 
102 
103 

md..Bm Background MAGENTA 

.P.J.Qt Blink Foreground .flQt Blink 

8 72 BLAO< 40 104 
9 73 RED 41 105 

10 74 GREEN 42 106 
11 75 YW..CW 43 107 
12 76 BLUE 44 108 
13 77 MPGENI'A 45 109 
14 78 CYAN 46 110 
15 79 WHITE 47 III 

-
nd GREEN Background CYAN 

.flQt Blink Foreground .flQt Blink 

16 80 BLAO< 48 112 
17 81 RED 49 113 
18 82 GREEN 50 114 
19 83 YW..CW 51 115 
20 84 BLUE 52 116 
21 85 YELLCl-l 53 117 
22 86 CYAN 54 118 
23 87 WHITE 55 119 

nd mJQY Background WHITE 

JelQt Blink Foreground .flQt Blink 

24 88 BLAO< 56 120 
25 89 RED 57 121 
26 90 GREEN 58 122 
27 91 YELLCli 59 123 
28 92 BLUE 60 124 
29 93 MlGENI'A 61 125 
30 94 CYAN 62 126 
31 95 WHITE 63 127 
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I 
64 ASCII 

QlARACTER 
CODES 

CONTROL CODE 2 
PlOT MODE 

OPTION 

1 
SEE 

PLOT SUB MOOES 

CONTROL CODE 5 
CURSOR X-Y 

MODE 

1 

CURSOR MODES 

APPENDIX A 

ANY ONE Of 
256 INPUT 

CODES 

ANY ONE OF 
STRIP 1.7 TO 128 

INPUT CODES 

32 SPECIAL 
CHARACTER 

CODES 

IF ONE OF 
52 CONTROL 

CODES 

~ _________________ Of __ F~~~~ON ____________________ ~ 

I BIT I 
1ST 52 
SPECIAL 

CHARACTERS 
, CODE 96-127 

CONTROL CODE 6 
CCI MODE 

I 
ONE OF 256 
COLOR AND 

BLINK STATUS 

WORDS ** 

CONTROL CODE 27 
ESC 

ONE OF 32 
ESCAPE CODES 

EXCEF!' ES:: [ mmaxJCES 
.ANSI X3. 64 SE(lUaa: 

ES:: ( USED IN <E\RI\C'TER 
SEl..Ex:I' SE(lUm:E 

2ND 32 
SPECIAL 

CHARACTERS 
CODE fI- 31 

CONTROL CODE 29 
REVERSE FIELD 

OFF * 

NORMALLY FOLLOWED 
BY A COLOR CODE 

OR G_ TO G51 

CONTROL CODE 30 
REVERSE FIELD 

ON * , 

NORMALLY FOLLOWED 
BY A COLOR CODE 

OR • TO G3I 

* THIS CODE DOES NOT REQUIRE 
ANY FOLLOW-ON CODE 

REV 'I 

ALL OTHER 
CONTROL 

CODES 

co 
I 

c( 

** SEE PAGE A-a 
DEFINITION OF THE 8 BITS 
OF THE STATUS WORD 

INPUT CODe FLOW DIAGRAM 

A-8 

REVISED NOV 28 '77 
CKD f ,.'1 



--
0 

0: 
UJ 
t-
Z 

f 
..J 
UJ 
..J 
..J e 
0: 

~ 
0 

a: .... 
~~ zz 
ii:Q 
Q. t--'3 
rt')cn 

..Jz 
e C 
-ca::: 
0:1-
UJ ~ ... 
(/) 

0 

)( 
::;) 
e , 
lSI 
.J 
II( 

ii: 
L&J 
(I) 

0 

'I-
:~ 
::c 
• ,-

.J 
,~ 

;iiE 
1l&J 
ICI) 

0 10 

D! ::.: 

0 

Option 46C required for use with 
Centronics-type parallel printer 

Option 46D required for use as 8-bit 
parallel I/O port 

Standard in 8800/3800 Series 
Terminals for use with serial-type 
printer 

Standard in 8800/3800 Series 
Terminals for use as A~xiliary 
Serial I/O Port 

Standard in 8800/3800 Series 
Terminals 

Standard in 8800/3800 Series 
Terminals 

8899/3899 Terminal Rear Panel Connectors 

A-9 



CORRENT LOOP CONFIGURATIONS 

Numerous current loop configurations are p:>ssible, depending up:>n whether ci 
'two-wire or four-wire loop is desired and upon the source of power for thE~ 
current. A simplified schematic of a two-wire current loop, with power 
.from the Intecolor terminal, is shown below. 

Intecolor 
Terminal 

"':;u 
'" n 

'" :( 

I'" 

N ::J: 
UI 0 

en 
U) ~ 

en 
rT1 
::c 

'_-"~""""....J 0 l> 
r-

....... 
10---------1 N 0 

." 
D------~ .. 0 

~~~ ~ 

~ 

'T 

II 

J8 

2.J 

2.~ 

9 

----

'----

-

I--

Host or Other 
Terminal 

Transmitter 
u , 

..., 

: 
CI 
~ 

Receiv er 

Note that a jt.:m'lper on the Logic board must be in the W24 position and that 
two jmnpers are installed in the connecting plug. 
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In the two-wire confi~JuI'ation, only one end can send at a time. Both 
receivers follow the device transmitting. 

The general case for four-wire current loop configurations is shown below 
to illustrate the two impol::t:ant consideI~ations: 

'lbere must be a source of cur rent, shown here as a battery. 
'!here must be resistance in the circuit to limit current • 

.. 
Z 
N .... -

UI 

N:U 
NN 

fiVV n c:JI:o 
:0 n CI) N 
CIIt :o,~ CXI 

N 

111-

~ 

N 
CIIt 

CD 

0 

N 

.. 
UI 

C» 

~:o 

'" n 

'" < 
I'" 

+-4 
:0 
)10 
z 
(I) 

I: 

l=i 

:r: 
0 
en 
-4 

en 
(T1 

~ 
1> ,-
........ 
0 

\) 

0 
::0 
-4 
Co. 
N 

11 

J8 1111 

21 

2S'" IIII 

Transmitter 

~r 

Receiver 

Battety Resistance 

12 volts 
24 volts 
48 volts 

470 ohms 
1000 ohms 
2000 ohms 

The current source (battery) and resistance may reside within the host, an 
interfacing device or the Intecolor terminal. 
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!IMAR\, CODE !! 

TWO'S COMPLEMENT· I 
SE TS PLOFL TO • I 
FUNCTION • 

NEXT WORD • 

RANGE FROM • 
TO • 

CHANGE PLOFL TO· 

BINARY CODE • 

TWO'S COMPLEMENT­

SE TS PLOFL TO • 

FUN\:TlON • 

NEXT WORD • 

RANGE FROM • 
TO· 

CHANGE P'_OFL TO. 

(-I ) 

o 
PLOT ESCAPE 

MIA 

NIA 
NIA 

MIA 

I 
247 

(-9) 

I 

X INCREMENT41. 
BAR GRAPH 

XI YI Xz YZ 

0 
239 

I (SAME) 

I I (-Z) I I 
I I I I 

CHARACTER PLOT 

PLOT CHARACTER 

0 
Z54 

I (SAME) 

I 
246 

(-l0) 

9 

Y BAR GRAPH 

Yo VALUE 

0 
100091) 

10 

(- 3) 

2 

X-Y POINT PLOT 

X VALUE 

0 
159 

3 

I 
245 

(-II ) 

10 

Y BAR GRAPH 

X VALUE 

0 
159 

II 

II 
I I I 

PLOT MODE 

OR 

CONTROL CODE B 

SETS PLOFL • 2 

252 

(-4 » 

3 

X-V POINT PLOT 

Y \aLUE 

0 
100 fi91) 

2 

I 
244 

(-IZ) 

1\ 

Y BAR GRAPH 

Y MAX VALUE 

0 
100090 

10 

(-5 ) 

4 

INCREMENTAL 
X-V PLOT 

IAxl AYI AX2 AYZ 

0 
239 

4 (SAME) 

I 
243 

(-13) 

IZ 

Y INCREMENTAL 
BAR GRAPH 

AXI AYI AXZ AY2 

0 
239 

12 (SAME) 

PLOT MODE FUNCTIONS 

APPENDIX B 

I I (-s) 

I I 
X BAR GRAPH 

)(0 VALUE 

0 
159 

6 

I 
242 

(-14) 

13 

VECTOR 

Xo VALUE 

0 
259 

14 

(-7 ) I I (-I) 

6 I I 7 

X BAR GRAPH X BAR GRAPH 

Y VALUE X MAX VALUE 

0 0 
100091) 159 

7 , 

I I 
241 Z40 

(-15) HI) 

14 15 

VECTOR INCREMENTAL 
X-V VECTOR 

Yo VALUE AX, AY' AXo AYO 

0 0 
191 239 

13 .," 

REV I 
REVISED NOV 28 '77 
CKD f)w c 



o Q 0 0 0 0 0 1 

o 0 000 0 1 0 

00000 100 

o 0 0 0 1 000 

01 HEX 
01 DEC 

02 HEX 
02 DEC 

04 HEX 
04 DEC 

08 HEX 
08 DEC 

000 1 0 0 0 0 

o 0 1 0 0 0 0 0 

0. 1 0 0 0 0 0 0 

100 0 0 0 0 0 

B-2 

Note: Each of the above codes may be "ORed" for composite 
symbols. 

PLOT MODE CHARACTERS AND CODES 

10 HEX 
16 DEC 

20 HEX 
32 DEC 

40 HEX 
64 DEC 

80 HEX 
128 DEC 



y 

~-------------------[--------------~ 

Yn 

.. ___________________ I ________ ~_.------.. ------...... 

Xl Xn X2 0,0 
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y 

~Xl ~y 1 (1010) 

Start 

0,0 Movement and Coding Example 

~X--l 
ll.Y--l 
(0101) 

(0010) 
~Y-+l' 6X ...... 1 (1010) 
~X- 0 y ...... l 

____ ~~X ...... l (1000) 
ll. Y- 0 

~~~i (1001) 

(0001) 

Movement Possibilities 
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y Ma~ 

Y Maxi 

0, 

0,0 Xo X Max,., 
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y 
o 

Y 

~Xl ~Yl 6X2 6Y2 

~ 1 1 
+ 

~ ~ ~ II 
+ I + >0 ~X3 ~Y3 6X4 ~Y4 
II II II ... 

>0 >0 >0 -"4 ... .. + 1 0 -"4 II 
+ >< 
II 

>< 

x 
x Y Incremental Bar Graph 

6Xl 6Yl 6X2 ~Y2 

1 1 

~X3 6Y3 6X4 6Y4 

X=+l,Y=-l 1 1 

X==l,Y=-l 

X Incremental Bar Graph 

Appendix B6 

x INCREf'.1ENTAL BAR GRAPH, Y INCRE~1ENTAL BAR GRAPH 



2 

1 

0,0 

X2,Y2 

Vector drawn by only 
sending x2,Y2 values 

1 Vector drawn from xl,Yl 
to xO,YO. 

• 

x 

NOTE: After th~:! 1st Vector was drawn, then the >t, Yo values become 
a new set of xl,Yl for the second Vector going to x2,Y2. 

8-7 
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APPENDIX C 

ORDERING INFORMATION & TECHNICAL ASSISTANCE 

The Intecolor Corporation maintains a knowledgeable staff of customer 
service and technical support personnel. They are glad to provide 
information and assistance concerning ordering, use, maintenance and repair 
of terminals and othe~r lequipne.nt manufactured by Intecolor. The business 
address is: 

Intecolor Corporation 
:225 Technology Park/Atlanta 
)Norcross, Georgi.a 30092 

'relephone: 404 / 449-5961 
TWX: 810 / 766-1581 

Regular office hours are 8:30 A.M. to 5:00 P.M., Eastern Time, Monday 
through Friday. 

Order Information and Placement 

For placing an order or for obtaini.ng information regarding additional 
options" spare parts, repair components, prices and the like, please call 
or write: 

Custaner Service 

Technical Assistance 

For technical assistance regarding software or usage problems, repair of 
hardware faults and sim.ilar, please ask for: 

'rechnical SUPPOI't 

Many problems can be solved over the phone. To save time, please tell the 
operator whether the assistance needed concerns hardware or software. 

Equipment Return 

Before returning any equipnent for repair or replacement, either in or out 
of warranty, always cbtain a Return Authorization number or Field Service 
number from an applications engineer. The correct "ship to" address, 
usually not the same as the business address above, also will be given. 

The RA number (for re!pair at the factory) or FS nlUDber (for repair at an 
authorized repair center) is reguired in all cases. The applications 
engineers also can help determine the most expeditious method of repair. 

Please show the R.A. Number or FS Number on the outside of the packing 
carton. This speeds delivery of the equiI;ment to the correct area. 
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APPENDIX D 

SELF TEST ROUTINES 

The 88~~/38~~ Series terminal software includes a number of self test 
programs. One serie!s of these routines is invoked at power-up. A 
repeating series of these routines can be invoked fran the SE'lUP mode. 
The tests check a number of operating features in the digital circuitry. 

When errors are dE~tect.ed by a test, there are two possible indications of 
the area at fault: . 

The screen may displclY an error code (see page 3 .~5) • 

One or more of a slet of four LEOs on the logic board may be lighted. 

The logic board LEOs arle tile more exact indicators of digital problems. 

During the performance of the self test routines, all four LEOs remain 
lighted most of the time. They blink off very quickly only at certain 
times during the routines. Only on completion of the test, or on the 
finding of an error, does the LED-lighted pattern give indication of a 
potential problem area. (The diagnostic patterns are listed on page 2 of 
this appendix.) 

If the repeating series of self test routines is allowed to run for an 
extended period of time, t:he following points should be noted. 

I) The test series may be interrupted by a momentary power failure. 
Usually such an interruption results in terminal reset and a display of 
the initial message: 

INTEXDIDlR 881~ Vx.y 

or similar (x.y indicating the software version). Possibly the Host I/O 
Menu may be displa~:d inste~d. Or, if the unit had been operating with 
the CRT Saver feature on, the SCI'een may be blank. (If the CRT Saver 
blanked the screen, entry of any character from the keyboard will bring 
back a display.) 

2) Power glitches or other strong electrical interference may possibly 
result in a minor data error that results in an error display or 
suspension of a test. 

3) In any case, if the repeating self test routine apparently stops of 
itself, or if an error indication appears, the first step should be a 
repeat of the self test series. If there truly is a problem, the unit 
will fail test and give the same indication as before. 

4) If an error still is indicated on the second and third self test tries, 
the type of screen display and the LED pattern should be noted. 
(Information as to the display and the LED pattern will assist the 
repair center in verifying and analyzing the fault.) 
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The diagnostic LEOs can be seen from the rear of the console. Look in 
through the narrow slit to the left of the logic board rear panel. LEO f~l· 
is the upper of the four LEOs, numbered I through 4 from top to bottom. 

The LED array can assist in identification of problems ranging frem bent 
pins on memory ICs or incorrectly installed firmware to certain hardware 
failures. 

LED Number 

4 3 2 1 Message Ter-minal Condition 

• Ter-minal passes diagnostics 
x ROM Program ROM checksum error 

x RAM System workspace RAM error 
x x CRTC CRT controller problem 

x SCRN Character screen RAM error 
x x KEY8 Keyboard port error (3801 STI) 
x x • HOST Host port error (Za0 SIO) 
x x x NONV Non-volatile ROM error (EEPROM) 

x SYNC Failure to detect Line Sync 
x x RROM Graphics ROM checksum error 
x x • RRAM Insufficient system RAM 
x x x - reserved -
x x • GRAP Graphic screen RAM error 

x = LED lighted 

At power-up, all four LEOs light to indicate that they are working. Whe!n 
tests are completed without error, all four LEOs are extinguished, the 
'bell' sounds and the terminal is ready for use. If an error is found 
during test, the corresponding pattern of LED(s) light, a message is sent 
to the screen and the ter-minal is net enabled for use. The ter-minal must 
pass the power-up diagnostic tests in order to operate. 

SETOP MENU FOR PORT TESTS 

When in the SETUP MODE, with the Host I/O Menu displayed, a submenu of port 
tests can be invoked by operation of the '6' key. 

Self-Tests Menu 

1. Host and Awe port tests 
2. Parallel port test 
3. Printer port test 
4. Quit: Reset system 

Enter your choice. 
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Use of the tests require jumper plug cormections at one or more-ports. 

The simplest f()r the HOSI' I/O PORr or the AOX I/O PORT alone requires 
only a jumper between pins 2 and 3. . 

For the serial PRINTER PORT test, a cable connects the Printer Port 
terminal 2 to the }~iliary Port ter.minal 3. Printer Port ter.minal 21 
is connected to ,Auxiliary Port ter.minal 20. 

A reminder to use the jumper(s) is included in the display when one of the 
tests is invoked. 

Following display of the Self-Tests Menu, pressing of the 'I' key or the 
'3' key results in display of the Hc)st & Aux Test submenu or the Serial 
Printer Test submenu: 

Host & Aux Test 
Insert Host and Aux jumpers 

. Hit any key 

Serial Printer Test 
Insert Printer/Aux jumper 

Hit any key 

The test begins when a key is pressed. Passing the test is reported in 
green. Failure is reported in red. Then when a key is pressed again the 
Selt-Tests Menu returns. 

Since the parallel POI't option is not supported in the standard terminal, 
use of the ' 2' key brings up a display ~7i th instruction to abort: 

Parallel Port Test 
Insert parallel port jumper 

Hit RE'lURN to abort 

Use of the • 4' key results in exit :Erom the Setup Mode via a cycle of 
self-test followed by system reset. Unless changes made in the Setup Menu 
since power-up have bee!n saved, the Setup selections are returned to those 
in effect at system power-up. The initial display appears. 
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APPENDIX E 

SE'J~OP MENU FOR SOFTWARE PRIOR TO Vl.6 

To enter the SET-UP mtode, hold down eli SHIFT key while pressing the SETUP 
key and then releasing it. A Sm'-UP menu will be displayed. 

A terminal with softwarEe prior to Vl.6 shows the following SET-UP menu: 

SmtJP MODES 

Configuration Menu 

Local/On-Line 
Echo 
Xon / xoff 
Keyclick 
Line ~Ioni tor 
Screen Saver 
AS AZ Swap 
Character Set 
CRT Size 

Host I/O 

Line 
Off 
AF AG 
On 
Off 
On 
Normal 
Lower-case 
19 inch 

Rate. Parity 
9600 None 

Special selections 

1. RECALL old Menu 
2. SAVE new Menu 
31. FAC'lORY default Menu 
4i. Self-Test 

Arroll keys 
ElOME 
RETDJRN 

select an i tern 
changes an i tern 
ends Setup Mode 

--------
Intecolor 8810, Vl.S (C) Copyright 1984 by Intecolor Corp. 

As indicated, to chanqe a selection, operate one of the cursor arrow keys 
to move the cursor to the item to be changed. Then press the HOME key to 
change the selection. An option may have several possible selections. 
Press the HOME key repeatedly to scroll through the selections. 
(Eventually the original selection will be reached again.) 
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To exit the SET-UP mode, press the RETURN key and then release it. The 
displayed SET-UP menu selections will be- in effect. To save the new menu 
in the nonvolatile memory for use in subsequent power-ups until changed 
again, press the 2 key to complete SAVE prior to pressing RETURN. The 
shifted SETUP key also effects exit from the SET-UP mode. The SET-UP 
features are described in the paragraphs following. 

Local/On-Line Settings: Local & Line 

The operator may place the terminal ON-LINE or in the I£CAL mode. In 
the LOCAL mode no communication takes place between the host computer 
and the terminal. Keyboard operations affect the CRT display, but 
nothing is sent to the host canputer. 

When ON-LINE the ~erminal is in camnunication with the host canpute:r, 
normally via the Host Serial I/O Port. Codes resulting fran keyboard 
operations are sent to the host. They may affect the CRT display. 

Settings: On & Off 

This option determines whether tpe CRT screen responds directly to 
keyboard operations when the terminal is On-Line. It has no effect when 
the terminal is in Local. 

When ECHO is ON, keyboard operations go to the CRT screen and also to 
the Host Serial I/O Port, if On-Line. If the host computer returns the 
results of terminal keyboard operations, the CRT displays. a double 
response to keyboard typing 0 This is similar to "half duplex". 

With ECHO OFF, keyboard operations can go only to the Host Serial I/O 
Port. The screen responds only to what the host canputer returns. This 
is similar to "full Duplex". 

XonIXoff Settings: AF AG, Off & AS AO 

This option determines whether the terminal automatically sends XON and 
XOFF codes to the host canputer. When OFF the codes are not sent. 

When enabled by selection of AFAG or ASAQ, XOFF is sent when any of the 
following occur: 

1. The terminal is placed in the SET-UP mode. 
2. A CONTROL G (or CONTROL S) is entered at the keyboard. 
3. The receive buffer becanes more than half full. 

An XON is sent only after an XOFF has been sent. The XON indicates: 

1. The terminal is back ON-LINE, or 
2. A CONTROL F (or CONTROL Q) has been entered, or 
3. The receive buffer has dropped below one-fourth full. 

The ASCII code f~r XON may be 06 (for CONTROL F) or 17 decimal {II Hex, 
for CONTROL Q}. For XOFF it may be 07 (for CONTROL G) or 19 decimal {13 
Hex, for CONTROL S}. 
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Keyclick Settings: On & Off 

When ON, a keyclickt:.one is generated whenever any key except CONl'ROL or 
SHIFT is pressed. However, if the host computer has locked the 
keyboard, no tone will be generated. Use of KEYCLICl< ON may contribute 
to more accurate typing as well as; providing an indication of keyboard 
lock. When OFF, no keyclick tone is generated - though the noise of 
the key bottaning out may be heard. 

Line Monitor Settings: On & Off 

This option enables or disables the Control Representation mode. When 
ON, all incoming data and control sequences are displayed but they are 
not executed. '!he tE~md.nal effecti vely becanes a data stream analyzer. 

When OFF, the terminal functions as a nnormal n graphics terminal, 
executing control and e:scape sequences. 

Screen Saver Settings: On & Off 

This option is intE~nded to prolong the life of the CRT by blanking the 
screen when therE~ is no activity for an extended period of time. 

When ON, if thE~re is no keyboard or HOST acti vi ty for some eight 
minutes, the screen is blanked temporar ily. Data remains in screen 
memory. And the display returns whE~n data is input fran the HOST or the 
keyboard. (Howe~ler, the first keyboard strike will not cause data to be 
sent to the HOST.) 

Settings: Normal & SWap 

With this option ai: NORMAL, receipt of a code 26 (IA hex) results in 
nbackspace n• Receipt of a code 08 results in ncursor hanen• When the 
option is set to ffivAP, the results of receipt of these two codes are 
reversed. Use of ,the keyboard l.~ft arrow key and the Ha.1E key still 
move the cursor as indicated on the terminal screen. However, the codes 
sent to the host when the terminal is On-Line are reversed. 

This option allows u:se of the terminal with a host that requires code 08 
for "backspacen and code 26 (IA hex) for ncursor hane". 

Character Set Settings: Lower-case & Process 

When this option is set to NORMAL, all characters will be displayed on 
the screen in accol:dance with the default char.acter set. When the 
option is set to any other .entry, characters will be displayed in 
accordance with anotl."1er character set. In the standard 8810 the other 
choice is PROCESS. Other sets are available via the Options 17 series. 

The standard 8810 character qenerator includes 64 ASCII upper case, 64 
special PROCESS and 32 ASCII lower case/32 control representation 
characters. 
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Character Set "Lower-case" results in display of either ASCII u~~r 
case, ASCII lower case or control representation characters. Character 
Set "Process" results is display of upper case ASCII or PROCESS specicu 
characters. Up to seven character sets are available when the requir(~ 
character options are present. 

CRT Size Settings: 19 inch & 13 inch 

This selection affects the timing of the CRT horizontal drive, which in 
turn affects the centering of the display. Use 19 inch for the 8810, 13 
inch for the 3810. (The software version line at the bottom of ti1e 
SET-UP menu will reflect this following RETURN and shifted SETUP.) 

gost I/O Rate Settings: 

Parity Settings: 

118, 158, 388, 688, 1288, 
2488, 4888, 9688, or 19288 

None, Even, Odd, High, or 
Low 

This option allows the operator to select a new baud rate, with parity 
as defined, for communicating with the host computer. To select a nE~ 
baud rate, press the HOME key repeatedly until the desired rate is 
visible in the colored field. The selected rate will go into effeGt 
when the SET-UP mode is exited by the pressing of the RETURN key. 

Special hardware options allow higher rates of 38.4K and 76.8K Baud and 
EXTernal. SET-UP includes these .choices when the option is present. 

Press the 1 key to restore the original menu - the one in effect before 
this editing of the setup menu began. 

Press the 2 key to save the new menu for use at subsequent power-ups. 

Press the 3 key to restore the factory default menu. 

Press the 4 key to initiatE the self-test procedure. Wi thin about thrE~e 
seconds a crazy-quilt-like pattern will flash on the screen twice at 
approximately 3-second intervals. Press the SETUP key alone to exit the 
self-test program and obtain the initial display. Appendix D contains 
important information regarding use of the repeating self test routine. 

When all SET-UP selections are as desired, press the RETURN key to put tile 
selected options into effect. The CRT display will return to that in 
effect before entry to the SET-UP mode. The new SET-UP selections will not 
be effective in the next power-up unless special selection 2 was executed 
prior to pressing RETURN. 

E-4 



APPENDIX F 
. THE ASCII CODE and LINE MONITOR MODE DISPLAY 

In the Line Monitor Mode characters representing the ccx1es received are 
displayed in sequence on the screen. Control codes other than SPace are 
displayed as two-part c:haracters but are not acted upon. The space code 
results in an actual St6ce. Codes other than control codes and the space 
code result in display oj: the conventional ASCII character. The display is 
in foreground green fOl~ codes 0-127, in red for codes 128-255. If the 
previous character is displayed on the last position of a line, the next 
character is displayed on the first position of the next line. 

Character Va~ue 

ascn pi splay am ~z Binary 

NUL No "0~1 B000 0000 
SOH sa 1 01 B000 0001 
STX SX 2 02: 0000 0010 

Em{ Ex 3~ 03 B000 0011 
Em' F.r ~l 04: 9000 0100 

mJ Eo S 05· "000 0101 
Ei 06 0000 0110 NJ.. ~ 

BEL Br. 7 07 "000 0111 
8 08 "000 1000 as Bs 

BT Hrr 9 09 "900 1001 
Lr 10 0~1 0000 1010 

VT VT 11 0EI "000 1011 
FF FF 12 OC: "000 1100 
CR CR 13 0DI 8000 1101 

sa S0 14 IE: 8000 1110 
S1 S1 l!i 0F' 8000 1111 

ASCII & Value 
Display ~ Hex runaOl 

SP 32 20 0010 0000 
! 33 21 0010 0001 
n 34 22 0010 0010 
# 35 23 0010 0011 
$ 36 24 0010 0100 
% 37 25 0010 0101 
& 38 26 0010 0110 

( 
) 

* 
+ 

. 
I 

39 27 0010 0111 
40 28 0010 1000 
41 29 0010 1001 
42 2A 0010 1010 
43 28 0010 1011 
44 2C 0010 1100 
45 20 0010 1101 
46 2E 0010 1110 
47 2F 0010 1111 
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Character Value 
ASCII pi splay aPE Hex Binary 

OLE DL 16 10 0001 0000 
DC1 Dl 17 11 0001 0001 

DC2 D2 18 12 0001 0010 

10C3 D:3 19 13 0001 0011 

DC4 D4 20 14 0001 0100 
NAK Nl 21 15 0001 0101 
SYN By 22 16 0001 0110 
ETa Ea 23 17 0001 0111 

lCAN ~ 24 18 0001 1000 

E%tt ~ 25 19 0001 1001 
SUB Sa 26 1A 0001 1010 

EOC Ec Z1 IB 0001 1011 
J~S F S 28 1C 0001 1100 

GS Gs 29 1D 0001 1101 

RS Rs 30 IE 0001 1110 
US Us 31 IF 0001 1111 

ASCII & Value 
Display ~ Hex Binary 
o 48 30 0011 0000 
1 49 31 0011 0001 
2 50 32 0011 0010 
3 51 33 0011 0011 
4 52 34 0011 0100 
5 53 35 0011 0101 
6 54 36 0011 0110 
7 55 37 0011 0111 
8 56 38 0011 1000 
9 57 39 0011 1001 

58 3A 0011 1010 
; 59 38 0011 1011 
< 60 3C 0011 1100 
= 61 30 0011 1101 
> 62 3E 0011 1110 
? 63 3F 0011 1111 



ASCII & Value ASCII & Value 
Display !DE Hex Binary pisplay acE Hex Binary 

@ 64 40 0100 0000 " 96 60 0110 0000 
A 65 41 0100 0001 a 97 61 0110 0001 
B 66 42 0100 0010 b 98 62 0110 0010 
C 67 43 0100 0011 c 99 63 0110 0011 
0 68 44 0100 0100 d 100 64 0110 0100 
E 69 45 0100 0101 e 101 65 0110 0101 
F 70 46 0100 0110 f 102 66 0110 0110 
G 71 47 0100 0111 9 103 67 0110 0111 

H 72 48 0100 1000 h 104 68 0110 1000 
I 73 49 0100 1001 i 105 69 0110 1001 
J 74 4A 0100 1010 j 106 6A 0110 1010 
K 75 4B 0100 1011 k 107 6B 0110 1011 
L 76 4C 0100 1100 1 108 6C 0110 1100 
M 77 40 0100 1101 m 109 60 0110 1101 
N 78 4E 0100 1110 n 110 6E 0110 1110 
0 79 4F 0100 1111 0 111 6F 0110 1111 

p e0 50 0101 0000 P 112 70 0111 0000 
Q 81 51 0101 0001 q 113 71 0111 0001 
R 82 52 0101 0010 r 114 72 0111 0010 
S 83 53 0101 0011 s 115 73 0111 0011 
T 84 54 0101 0100 t 116 74 0111 0100 
U 85 55 0101 0101 u 117 75 0111 0101 
V 86 56 0101 0110 v 118 76 0111 0110 
W 87 57 0101 0111 w 119 77 0111 0111 

X 88 58 0101 1000 x 120 78 0111 1000 
y 89 59 0101 1001 Y 121 79 0111 1001 
z 90 SA 0101 1010 z 1227A 0111 1010 
[ 91 5B 0101 1011 { 123 7B 0111 1011 
\ 92 5C 0101 1100 I 124 7C 0111 1100 
] 93 50 0101 1101 } 125 70 0111 1101 
..... 94 5E 0101 1110 126 7E 0111 1110 

95 . SF 0101 1111 I 127 7F 0111 1111 
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APPENDIX G 

Custom Character Sets 

In the Intecolor terminal the normal character is displayed in a 6 x 8 dot 
matrix. CRT display of a row of characters is created in eight successive 
horizontal scans. Eight ,~ords in the character ROM define the eight 6-dot 
character portions of each scan dot by dot (or pixel by pixel). For 
example, an uppercase A: 

00010000 
00101000 
01000100 
01000100 
01111100 
01000100 
01000100 
00000000 

Scan 1 
S(:an 2 
Scan 3 
Scan 4 
S(:an 5 
S(:an 6 
Sc:an 7 
Scan 8 

In this pattern a zer() specifies 'background' and a binary one specifies 
, foreground' • The actual background and foreground colors are determined 
by the 'attribute' word, which is associated with each character word in 
screen memory. (The II character' word from memory is used to address the 
character ROM, with scan C()unt bits supplying the rest of the address.) 

Normally the left column of dots or pixels and the last row are left 
background for spacing of characters. However, if characters for graphics 
are involved this may not be the case. The right two coltnnns are not used 
since the matrix is :just six dots wide. 

The ROM allows 16 bytes for each character, but the last eight in the ROM 
space allotted each character are not used (and left as zero). The usual 
character set consists c)f 128 charac:ters. The standard 2764 EPROM has· 
space for the three SE~ts -- Lowe rcase, Process, and Forms -- plus the 
standard resolution plot character set. 

When custom sets are added, a 27128 EPRCM replaces the 2764 in Logic Board 
location U8l. Jumper W3l is removed and jumper W30 is installed. The 
addresses of the character sets in the EPROM are as follows: 

Lowercase 
Plot 
Process 
Forms 
euston 1 
Custom 2 
Custom 3 
Custom 4 

Hexadecim.al 

0000 - 07FF 
0800 - 0FFF 
1000 - l7FF 
1800 - lE'FF 
2000 - 27FF 
2800 - 2FFF 
3000 - 37FF 
3800 - 3FFF 
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Decimal 

o - 2047 
2048 - 4095 
4096 - 6143 
6144 - 8191 
8192 - 10,239 
10,240 - 12,287 
12,288 - 14,335 
14,336 - 16,383 



The Lowercase, Process and Forms sets have 128 characters, of which 64 are 
the standard ASCII uppercase. The arrangement in the EPRCM is as follows: 

0-31 A set of 32 characters, such as those used in the 
Line Monitor Mode, which is paged in when the 
Background Flag is set on. The ASCII decimal 
equivalent (ADE) of these characters is 96 through 
127 • Half of the Process or Forms characters also 
are handled in this way. 

32-95 The space, symbols, numbers, punctua tion and 
uppercase characters, with ADE of 32 through 95. 

96-127 A set of 32 characters, such as lowercase, paged in 
when the Background Flag is reset to off (or 
Foreground on). The ADE range is 96 through 127. 

It may be easier logically to consider operation of the Intecolor keyboard 
wi th the ALPHA LOCK key locked down. Then uppercase alpha characters, 
numbers and symbols -- characters in the range of 32-95 -- will be 
displayed as indicated by the keycaps. The keycaps indicate which symbols 
require SHIFT. All characters in the range of 0-31 and 96-127 will require 
shift. The @ key, the 26 alpha keys and the five keys just to the left of 
the <- key comprise the 32-key set to be used with SHIFT. The condition of 
the Background Flag determines whether characters in the range of 0-31 or 
96-127 result. . 

The Plot set is a bit different. It consists of 256 characters. The 
character matrix is divided into eight plot blocks, each 3 dots wide and 2 
dots high. There are 256 possible combinations of the eight plot blocks. 
These normally are not accessed directly from the keyboard. The graphics 
software selects them to fulfill requirements for plot of points or vectors 
invoked by commands in the plot submodes. 255 of them can be accessed 
directly fran the keyboard in the Character Plot mode. The other one, all 
eight plot blocks up, can be simulated by a space in the appropriate 
background color. 

The Intecolor Corporation will generate custom character sets from a 
customer-supplied worksheet for a development charge ($500 per set, as this 
addendum is printed). Terminals with such custom character sets will then 
be available at a rather naninal incremental charge. 
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APPENDIX B 

UP-DATE NOTES 

This appendixcontain,s operational change information received after 
canpletion of the main body of the manuscript. 

Escape Sequences F &..-lLand...L 

Escape codes F, Hand L have been implemented in the 8800/3800 Series, 
beginning with softwal:e version Vl.7, for compatibility with the Full 
Duplex, Half Duplex and Local modes of the Intecolor F8000 Series product. 

In the Setup Mode, th.e Host I/O Menu has an additional ErnO selection -­
, Local' has been added to the 'On' and ' Off' choices. 

F or Code 6 - Full Duplex Mode 

When this mode is selected the keyboard characters are sent 
to the HOST SERIAL I/O PORT. They are not processed by the terminal. The 
screen will display the characters sent only if they are echoed back by the 
host canputer to the telminal's input. 

The host effectively has control of the terminal 's di~play. The operator 
can, if necessary, regai.n control of the terminal via the Setup Mode. 

The Setup Menu indicates the presence of this mode as ON-LINE with ECHO 
OFF. 

H or Code 8 -- Half Duplex Mode 

When thi.s mode is selE~cted the keyboard characters are 
processed and displaYE~d by the terminal. They also are sent to the HOST 
SERIAL I/O PORT. The terminal's display is affected by both keyboard 
operations and input. frem the host computer. 

If the host echoes back the characters transmitted by the terminal, the 
terminal will display each character twice -- once as it is received from 
the keyboard and again alS it is received via the serial input port. 

Change to another modE! of operation can be effected by either the host or 
by the terminal operator I s use of an escape sequence or the Setup Mode. 

Half duplex is shown in the Setup Menu as ON-LINE with ECHO ON. 
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L or Code 12 -- Local Mode 

In this mode the keyboard characters are displayed on the 
terminal screen, but they are not sent to any output port. The terminal 
still responds to input via the HOST SERIAL I/O PORT, either for display or 
for change of mode of operation. 

Whil e in the Local Mode, receipt of a Control X or an ESC C sequence can 
cause the terminal to transmit screen data out the serial port. 

This mode varies fran the Setup Mode choice of I.CCAL (rather than ON-LIN]~) 
in that the terminal still responds to serial input. The presence of this 
Local Mode is reflected in the Setup Menu by the indication of 'I.CCAL' as 
the OCHO choice, with the termin~l 'ON-LINE'. 
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