
























































































































































5.3.1.2 Model 2 Cover Removal 

1. Front Cover: Push down on latch (accessible at center 
underside of cover). The cover falls away from base 
assembly at top while pivoting on two guide pins at 
bottom. Lift cover off guide pins. 

2. Side Covers: Security key must be removed from lock 
before removing right-side cover. Pull frontmost stud 
(under front of side cover) toward front of display. 
When stud reaches limit of travel, pivot rear edge of 
cover slightly away from base and top cover 
simultaneously. Lift cover clear of display station. WTC 
side covers use a rear retainer spring that blocks travel of 
the frontmost stud. Release retainer spring by inserting 
screwdriver in spring and twisting while pulling on stud. 

3. Top Cover: Top cover can be removed only after both 
side covers are removed. Pull out spring-loaded knobs at 
lower right and lower left of top cover and pivot up. Pull 
top cover back slightly to disengage it from guides in 
CRT bezel. Carefully lift cover off display station. 

5.3.2 Power Components 

I �~�~�N�!�~�~�r� component removal and replacement pro­
cedures must be performed with power turned off and 
with the power cord removed from the wall or from the 
input jack at the display station. 

5.3.2.1 Low-Voltage Power Supply Assembly 

1. (This step applies to Model 2 display stations only.) 
Remove shield covering printed circuit (PC) board by 
prying through slot along right edge of shield. 

2. Disconnect the two cable connectors plugged into board. 
3. Disconnect wiring from +5V screw and +5V return screw 

(Diagram 7-9). 

Note: For model 1 the wire attached to the +5V return 
screW is part of an optional change and mayor may not 
be installed. 

4. Remove screw holding assembly to frame. (The screw is 
located in center bottom of PC board bracket.) 

5. Slide assembly from machine. 
6. Replace in reverse order. If a new assembly is being 

installed, remove -12V regulator card and replace in new 
assembly per paragraph 5.3.2.2. 

5.3.2.2 -12V Regulator Card 

1. Lift plastic retainer, and pull -12V regulator card from 
socket in same manner as an SMS card is removed from a 
card socket. 

2. Replace card by lifting plastic retainer and sliding card 
into the SMS socket. 

3. Perform -12V regulator card adjustment (paragraph 
5.2.2). 
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5.3.2.3 AC Capacitor 

1. Remove rubber boot from top of capacitor, and slide 
back on wire leads. 

2. Holding insulated handle of a screwdriver, short out 
capacitor terminals with metal shaft of screwdriver to 
ensure that capacitor is fully discharged. 

3. Pull off the two leads from terminals at top of capacitor. 
4. Pull capacitor from spring holder. 
5. Replace in reverse order. 

5.3.2.4 Model 1 Prime Power Box 

1. Unplug line cord from line cord jack if it was not 
previously removed. 

2. Unplug two cable connectors plugged into prime power 
box. (Three cable connectors must be removed if an 
operator identification card reader is attached on 60-Hz 
units.) 

3. Pull Brightness and Contrast knobs from OFF-PUSH 
switch. 

4. Remove the two screws holding prime power box to 
frame. 

5. Replace in reverse order. 
6. If a new prime power box is being installed, Brightness 

and Contrast knobs from the old box must be installed 
on the new one. 

5.3.2.5 Model 2 Prime Power Box 

1. Unplug cable connector plugged into rear of box. (Two 
cable connectors must be removed if an operator 
identification card reader is attached on 60-Hz units.) 

2. Unplug line cord from line cord jack if it was not 
previously removed. 

3. Remove the two screws holding prime power box to 
frame. 

4. Remove assembly from machine. 
5. Replace in reverse order. 
6. When replacing box, be sure that the on-off switches 

protruding from top of box are positioned under switch 
linkage. 

7. Adjust position of box so switch plungers depress to 
within 1/32" of switch borlv with OFF-PUSH switch 
pulled out. 

5.3.2.6 Model 1 Ferro Transformer (60 Hz) 

1. Unplug ferro transformer cable that plugs into LV power 
supply printed circuit board. 

2. Unplug ferro transformer cable that plugs into prime 
power box. 

3. Remove the two wires from ac capacitor. 
4. Remove rear screw that holds transformer to base 

chassis. 
5. Remove front holding screw. 
6. Lift transformer clear of the machine. 
7. Replace in reverse order. 



5.3.2.7 Model 1 Ferro Transformer (50 Hz) 

1. Unplug ferro transformer cable that plugs into LV pqwer 
supply printed circuit board. 

2. Remov~ the two wires from ac capacitor. 
3. Refer to Diagram 7-21. Disconnect two wires leading 

from ferro terminal block (TB 1) to prime pO\l\fer box by 
turning cam screw counterclockwise only. Note where 
wires were terminated (for later reconnection). 

4. If a card reader is attached, disconnect two wires leading 
from ferro terminal block ,to card reader I/O connector. 
Note where wires were terminated (for later recon­
nection). 

5. Remove rear screw that holds transformer to base 
chassis. 

6. Remove front holding screw. 
7. Lift transformer clear of mach ine. 
8. Replace in reverse order. When connecting wires to 

terminal block, cam screw must be turned clockwise. 

5.3.2.8 Model 2 Ferro Transformer (60 Hz) 

1. Disconnect LV cable connector (J2) between the two 
chassis. 

'2. Remove all I/O connectors (keyboard, card reader, 
I/O). 

3. If a card reader is attached, unplug cable from rear of 
prime power box. 

4. If a selector-pen is ,attached, remove cable from clip at 
lower rightrear,of frame. 

5. Release the two clamps at sides of chassis that hold 
upper chassis to base chassis. 

6. Release spring catches on rear guides, and slide upper 
chassis slightly to front to disengage the two rear 
guides. 

7. Lift upper chassis off base chassis, and. place upper 
chassis on a flat surface. 

8. Remove.ac capacitor per paragraph 5.3.2.3. 
9. Remove screw holding ferro cover, and remove cover. 

10. Disconnect the two cable connectors leading from ferro 
transformers. 

11. Remove the two screws holding ferro to base chassis. 
12. Slide transformer out of housing and clear of chassis. 
13. Replace in reverse order. 

5.3.2.9 Model 2 Ferro Transformer (50 Hz) 

1. Disco'nnect LV cable connector (J2) between the two 
chassis. 

2. Remove all I/O connectors {keyboard, card reader, 
I/O). 

3. If a card reader is attached, unplug cable plugged in 
ferro transformer cover. 

4. If a selector-pen is attached, remove cable from clip in 
lower right rear of chassis. 

5. Release the two clamps at side of chassis holding upper 
chassis to base chassis. 

6. Release spring catches on rear guides, and slide upper 
chassis slightly to front to disengage the two rear 
guides. 

7. Lift upper chassis off base chassis, and place upper 
chassis on a flat surface. 

8. Remove ac capacitor per paragraph 5.3.2.3. 
9. If ,a card reader is attached, remove access cover on 

ferro cover over ferro terminal block (Diagram 7-21), 
and disconnect two wires leading from terminal block 
to connector on ferro cover by turning cam screw 
counterclockwise only. Note where leads were 
terminaled (for later reinstallation). 

10. Remove screw holding ferro cover and remove cover. 
11. Disconnect the two wires leading from ferro terminal 

block to prime power box by turning cam screw 
counterclockwise only. Note where leads are ter­
minated for later reinstallation. 

12. Remove the t~o screws holding ferro to base chassis. 
13. Slide transformer out of housing and clear of chassis. 
14. Replace in reverse order. When connecting wires to 

terminal block, cam screw must be turned clockwise. 

5.3.2. 10 H igh- Voltage Power Supply 

1. Disconnect anode lead from CRT. 
2. Unplug input table at lower edge of HVassembly. Note 

where leads are terminated (for later reconnection). 
3. Remove mounting screw. 
4. Lift power supply clear of machine. 
5. Replace in reverse order. Ensure that anode lead is 

firmly seated in CRT bell. 

5.3.2. 11 Fuses 

1. Determine which fuse is blown. 
2. Replace blown fuse with another fuse of same value. 
3. Turn power on. 
4. Check that fuse does not blow again. 

Note: The +8V, -12V, and 6.3V ac fuses are held in fuse 
clips located on the LV power supply printed-circuit 
board. Remove plastic shield over the LV power supply 
board on Model 2 display stations to replace these fuses. 
The ac line fuse is located in a screw-type fuse holder on 
th~ prime power box. The +5V and +34 V fuses are 

located at: } 
+5V (Model 1): A/F 1 Diagram 7-3 
+34V (Model 1): A/F2 

+5V (Model 2): 01C/F1 1 Diagram 7-5 
+34V (Model 2): 01C/F2 

5.3.2.12 Voltage Distribution Board (Model 2 Display 
Stations Only) 

1. Disconnect the LV cable connector (J2) at the top of 
the LV power supply near the front of the unit (Diagram 
7-4). 

2. Remove the cable tie that holds the LV cable against the 
chassis. 
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3. Unsolder the two wires connected to the +34V fuse at 
01C/F2 A and B (Diagram 7-5). 

4. Remove retaining screw in the corner of the voltage 
distribution board; move board toward the power switch 
and remove from unit (Diagram 7-6). 

5. Install the voltage distribution board by reversing the 
procedure given in steps 1 through 4. When connecting 
the two wires to the +34V fuse, solder lead No.4 of the 
new cable to 01C/F2-A and lead No. 16 to 01C/F2~B. 

5.3.3 Analog Components 

5.3.3.1 CRT 

I 
DANGER 
All persons .handling a CRT or who are near an exposed 
CRT under vacuum must wear safety glasses and 
long-sleeved garments. 

The yoke and shield assemblies are removed with the CRT. 
To remove the CRT from the display station, proceed as 
follows: 

Modell 

1. Disconnect power cord at display station (under front 
cover). 

2. Remove left, right, and top covers (5.3.1.1). 
3. Remove mask/bezel assembly by loosening the. two 

captive knurled head screws that hold assembly to 
frame. 

4. Carefully disconnect CRT anode lead. Static charge 
may be present. 

5. Using an insulated jumper wire, momentarily ground 
CRT anode terminal to discharge static charge. 

6. Disconnect yoke cable from analog card, and discon­
nect ground wire(s) from yoke shield. 

7. Remove cone shield from base area of CRT: 
a. Loosen cone shield retaining shoulder screw. 
b. Rotate cone counterclockwise until locking tabs 

disengage. 
c. Pull cone straight back and clear of CRT neck. 

8. Remove socket from base of CRT. 
9. Open new CRT carton and place pad on firm surface 

close to display station so that a safe place is available 
when old CRT is removed. 

CAUTION 
The following steps free the CRT from its mounting. 
The tube weighs about 1.8 kg (4 pounds). Protect 
and support CRT from excessive pressures that could 
cause damage to the CRT or other components. 

10. Remove top two CRT holding nuts, and remove 
grounding spring. 

11. Loosen the bottom two holding nuts. 
12. Connect lifting strap (PN 2565197) to top CRT 

mounting ears. (It may be necessary to slide CRT off 
the threaded studs arid tilt it forward to attach strap to 
mounting ears.) 
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13. Remove bottom two holding nuts. 
14. Carefully slide CRT and yoke assembly toward front of 

display station and clear of unit. 
15. Piace CRT face down on pad. 
16. Note approximate orientation of yoke with reference 

to CRT. 
17. Loosen yoke and shield retaining clamp and carefully 

slide assembly off CRT neck. 
18. Install yoke and shield assembly on new CRT in 

location noted in step 16. 
19. Install new CRT in reverse order, ensuring that CRT 

grounding spring (step 10) and yoke shield ground 
wire(s) (step 8) are reconnected. 

20. Perform all Model 1 display image adjustments (5.2.1 
through 5.2.1.6). 

Model 2 

1. Disconnect power cord at displa'y station (under front 
cover). 

2. Remove left, right, and top covers (5.3.1.2). 
3. Remove Contrast and Brightness control knobs. 
4. Mark position of power control actuator assembly on 

left side rail. 
5. Remove the two power control actuator mounting 

screws. (One screw attaches assembly to side rail; the 
other attaches to front frame.) 

6. Remove power control actuator assembly to expose 
lower left CRT holding nut. 

7. On units with security keylock optional feature: 
a. Mark location of keylock assembly mounting 

bracket on front frame. 
b. Remove screws holding bracket to frame. 
c. Place keylock assembly aside to expose lower right 

CRT holding nut. 
8. Carefully disconnect CRT anode lead. Static charge 

may be present. 

9. Using an insulated jumper wire, momentarily ground 
CRT anode terminal to discharge static charge. 

10. Disconnect yoke cable from analog card, and discon­
nect ground wire(s) from yOke shield. 

11. Remove socket from base of CRT. 
12. Remove cone shield from base area of CRT: 

a. Loosen cone shield retaining shoulder screw. 
b. Rotate cone counterclockwise until locking tabs 

disengage. 
c. Pull cone straight back and clear of CRT neck. 

13. Open new CRT carton and place pad on firm surface 
close to display station so that a safe place is available 
when old CRT is rer(loved. 

CAUTION 
The following steps free the CRT from its mounting. 
The tube weighs about 7.2 kg (16 pol:Jnds). Protect 
and support CRT from excessive pressures that could 
cause damage to the CRT or other components. 



14. Remove 'top two CRT holding nuts, and remove 
grounding spring. 

15. Loosen bottom two holding nuts. 
16. Connect lifting strap (PN 2565197) to top CRT 

mounting ears. 
17. Remove bottom two holding nuts. 
18. Carefully slide CRT and yoke assembly toward rear of 

display station and clear of unit. 
19. Place CRT face down on pad. 
20. Note approximate orientation of yoke with reference 

to CRT. 
21. Loosen yoke and shield retaining clarnpand carefully 

slide assembly off CRT neck. 
22. Install yoke and shield assembly on new CRT in 

location noted in step 20. 
23. Install new CRT in reverse order, ensu ring that CRT 

grounding spring ,(step 14) and yoke shield ground 
wire(s) (step 12) are reconnected. 

24. Perform all Model 2 display station image adjustments 
(5.2.1 through 5.2.1.7). 

Note: To dispose of a defective CRT, follow the instruc­
tions given in the CRT dispo~ition procedure that is 
available at the branch office. 

5.3.3.2 Yoke and Shields 

The yoke and shield assemblies are removed from the CRT 
neck as a unit. After the assemblies are removed, they can 
be separated. 

Note: Top cover on Model 2 display station must be 
removed before cone sh ield can be moved hack to observe 
CRT filament. 

1. Disconnect yoke cable from analog card, and disconnect 
ground wire(s) from yoke shield. 

2. Remove socket from base of CRT .. (On Modell display 
stations it is necessary to perform step 3 before socket 
can be removed.) .. 

3. Remove cone shield from base area of CRT: 
a. Loosen shield retainingshoulder scre"". 
b. Rotate cone counterclockwise until locking tabs 

disengage. 
c. Pull cone straight back and clear of CRT neck. 

4. Note approximate orientation of yoke with reference to 
CRT. 

5. Loosen'yoke and shield retairiingclamp and carefully 
slide assembly off CRT neck. 

6. Separate yoke from shield. 
7. Replace in reverse order. Position yoke on CRTas noted 

in step 4., (Yoke cable should beat bottom, and clamp 
screw should be on left side as viewed from top-front of 
display station.) 

8. Ensure that grounding spring (fingers)pn fr0l'lt ,of yoke 
is in contact with the conductive coating. of the CRT bell 
by pressing yoke assembly tovvard face ,of CRT before 
tightening clamp screw. 

9. Perform all display . image adjustments (5.2.1.4 through 
5.2.1.7). , . 

5.3.3.3 Model 1 Analog Card 

CAUTION 
Perform HV power supply check (par. 5.1.3.5) before 
installing a new analog card. Premature failure of new 
analog card may result if power supply is defective. 

1. Unplug connectors at top of analog card. 
2. Loosen the two captive screws passing through analog 

card and into wire form. (These two screws have large 
knurled heads and a spacer on them.) 

3. Unplug cottom connector. 
4. Remove analog card from machine. 
5. Remove the two screws and spacers' from old analog 

card. 
6. Reassemble screws and spacers in new analog card. 
7. Plug inbottorn connector. 
8. Replace analog card in machine. 

Note: The two open slots in the rear edge of the analog 
card must fit into the slots in the rear leg of the wire 
form. 

9. Tighten the two captive screws. 
10. Plug in two top connectors. 
11. Perform analog card adjustments (paragraphs 5.2.1.6 

and 5.2.1.7) if a new card is installed or if the 
adjustments were disturbed. 

5.3.3.4 Model 2 Analog Card 

CAUTION 
Perform HV power supply check (par. 5.1.3.5) before 
installing a new analog card. Premature failure of new 
analog card may result if power supply is defective. 

1. Open logic gate. 
2. Remove the two upper screws supporting analog card 

shield, and lift off shield. 
3. Unplug cables plugged into front of analog card. 
4" Remove the two screws holdin,g analog card to base 

chassis. , 
5. Remove analog card from support. 
6. Unplug rear connector. 
7. Replace in reverse order. 
8. Perform analog card adjustments (paragraph 5.2.1.7) if a 

new card is installed or if the adjustments are disturbed. 

5.3.3.5 Model 1 Brightness and Contrast Controls 

The Brightness and Contrast controls are part of the prime 
power box on Model 1 display stations. Do not replace 
these controls; replace prime power box. See paragraph 
5.3.2.4 for prime power box replacement procedure. 
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5.3.3.6 Model 2 Brightness and Contrast Controls· 

1. Unsolder the three leads on each of the two poten­
tiometers. Note terminals from which wires are removed, 
for later reinstallation. 

2. Pull the two knobs off concentric control shafts. 
3. Remove rear-most C clip on slider bracket that retains 

slider bracket to potentiometer: shaft. 
4. Pull off large retaining clip that holds potentiometers to 

mounting bracket. 
5. Lift assembly clear of unit from r~ar. 
6. Assemble in reverse order. 
7. Turn power on. ' 
8. Check for proper operation of both controls. 

5.3.3.7 Power Control Switch 
, . 

The power controlswitch is part of the prime power box. If 
it is necessary to replace the switch, the prime power box 
must be replaced. See paragraph 5.3.2.4 for the Model, 1 
prime power box replacement procedure or paragraph 
5.3.2.5 for the Model, 2 prime power box replacement 
procedure. 

5.3.4 Logic Components 

5.3.4. 1 Logic Card 

1. Turn power off. 
2. Pull out on the two handles on plastic c~rd holder to 

disengage card from board. 
3. Pull logic card from socket evenly and perpendicular to 

logic board. 
4. If card is being changed, remove card holder from old 

card and install it on new card. 
5. Place card in socket guides. 
6. Push card on logic board pins. Do not bend pins. Make 

sure card seats firmly, with a snap, in socket. 
7. Turn power on. 

5.3.4.2 Logic Board 

1. Turn power off. 
2. Remove all cards from board to be replaced, noting 

positions. 
3. Remove decouplihg capacitor from clip, and remove 

capacitor wires from the two board pins: Note where 
wires were terminated, for later reinstallation. 

4. Remove all cables' 6n pin side of board. Cables' are 
labeled with their pin assignments. 

5. Remove plastic bumper (yoke assembly). Check for 
presence of Keyboard Feature Jumpers (Diag.6-10). 
Note t~rminations. 

6. Remo've voltage buses from board with cables attached. 
Note positions for re-installation. 

7. Remove all socket-head screws with clamps that hold 
board to gate. 

8. Remove board, from machine while unplugging connec­
tors plugged in card side of board. 

9. Replace in reverse ord~r. Be extremely careful to 
replace wires, cables, and connectors on correct board 
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,pins and to replace logic cards, in proper sockets. 
10. Rewire Keyboard Feature Jumpers onto new board if 

feature was present. 

5.3.5 Keyboard cOmponents 

This section describ~s procedures to remove and replace 
keyboard components. Paragraphs 5.3.5J through 5.3.5.5 
are common to Type A and Type B keyboard assemblies, 
paragraphs 5.3.5.6 through 5.3.5.8 apply only to Type A, 
and paragraphs 5.3.5.9 through 5.3.5.11 apply only to 
Type B. Ensure that the correct procedure is used. The 
following equipment may be r~quired: 

Key top puller tool -

, I sapropylalcohol 

Cloth (lint-free) 

PN 9900373 (preferred), PN 
75475, or PN 627953 
PN 2200200 (or IBM tape 
transport cleaner - PN 453511) 
PN 2108930 (or tissue- PN 
2123106) 

5.3.5.1 Keyboard from Display Station 

1. Turn power off. 
2. Remove display station front cover. 
3. Disconnect keyboard cable ground strap from chassis. 
4. Remove keyboard cable connector from its socket.,·On 

Model 2 display stations, I/O cable retainer must be 
unhooked, to release keyboard connector. On Model 1 
display stations, nylon cable clamp must be removed. 

5. Replace in reverse order. 
6. Ensure that all I/O cable connectors are firmly seated in 

sockets and that ground straps are attached. 

5 .. 3.5.2 Keyboard Top Cover 

1. Turn keyboard over. 
2. Loosen the four captive screws in corners of keyboard 

bottom pan. 
3. Place keyboard upright on a flat surface. 
4. Lift 'top cover off keyboard. 
5. Replace in reve~se order. 

5.3.5.3 Keyboard Assembly from Bottom Pan 

1. Disconnect keyboard;from display station. (See para-
graph 5.3.5.1.) 

2. Remove keyboard top cover. (See paragraph 5.3.5.2.) 
3. Disconnect· keyboard cable ,connector. 
4. Remove the four fasteners that hold keyboard assembly 

to mounts. (Type A assemblies use nuts; Type B use 
screws.) 

5. Lift keyboard assembly off mounts. 
6. Replace'in reverse order. 
7. Ensure that,cableconnector is firmly seated. 

5.3.5.4 Audible Feedback Assembly 

1. Disconhectkeyboard from dispray station. (See para­
, graph 5.3.5'.1.) 

2. Remove keyboard top cover.(5ee paragraph'5.3.5.2':) 



Note: The audible feedback device consists of two assem­
blies. The logic card is removed by pulling it out of its 
socket. To remove the audible feedback assembly, proceed 
with steps 3 and 4. 

3. Disconnect the two leads from audible feedback 
assembly at connector positions 8 (white wire) and 9 
(blue wire). On assemblies where logic card is mounted 
horizontally, it is necessary to remove card socket for 
access to leads. 

4. Remove the two screws that hold relay assembly to 
keyboard bottom pan. 

5. Replace in reverse order. 

5.3.5.5 Keybutton 

A keybutton should be replaced when it deteriorates in 
appearance or when it fails to remain attached to the key 
stem. Buttons are removed by sliding the key top puller tool 
over the key top and pulling straight up. 

5.3.5.6 Type A Switch Module 

Steps 1-3 must be performed in the order listed before 
removing the switch module. 
1. Disconnect keyboard from display station. (See para­

graph 5.3.5.1.) 
2. Remove keyboard top cover. (See paragraph 5.3.5.2.) 
3. Remove keyboard assembly from bottom pan. (See 

paragraph 5.3.5.3.) 
A. Switch Module Removal (Except Spacebar Switch 

Module): 
1. Record locations of keybuttons in area of switch 

module (PN 5995542) being replaced. Remove 
keybutton from faulty module (and from as many 
others as needed to provide work space): 

2. Take the two small, flat, pointed tools from box 
containing new module, and slip one down the 
inside face of each D bracket (retainer) to force 
brackets away from locking channels on plastic 
case of old module (Diagram 5-2), 

3. With flat tools in this position, grip shouldered 
portion of switch module plunger with pliers, and 
pull switch module straight out. 

CAUTION 
I n the next step, do not apply the soldering iron 
for longer than necessary to flow the solder. 

Diagram 5-2. Switch Module Removal (Type A) 

4. The black plastic lead frame package is left behind 
when the plu nger assembly is removed. Using 
solderwick (PN 5151439), unsolder and remove 
excess solder from the four terminal pads on 
printed circuit board (Diagram 5-3). Remove lead 
frame package from printed circuit board (Dia­
gram 5-4). 

Diagram 5-3. U nS()ldering Lead Frame Terminals (Type A) 
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Diagram 5-4. Lead Frame Removal (Type A) 

Note: If the switch mounting frame becomes 
distorted during removal of the old module, form 
it back to its normal position. This can be done by 
squeezing the D brackets together until they will 
seat firmly against the sides of the new module 
housing. 

B. Switch Module Replacement: Do not disassemble 
replacement module. Lead frame and plunger 
assemblies are matched during manufacture. Proceed 
as follows: 
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1. Check that return spring isfirmly seated on spring 
boss on bottom of plunger of new switch module 
(Diagram 5-5). If it is not, invert switch module so 
that lead frame terminals are up. Place spring on 
boss. Compress and rotate spring until last coil 
expands around boss. When properly seated, spring 
should be parallel to long axis of switch module. 

Note: When the plunger return spring is in place, 
check the lead frame terminals to see that they are 
not bent and that they are parallel to the long axis 
of the switch module. 

Lead Frame 
Terminals 

I( 
I I 

./ 

I/SP'inQ 

I 
I 

) Plunger 

Return 

Spring 

Boss 

Diagram 5-5. Switch Plunger Return Spring Positioning (Type A) 

2. Insert module into keyboard switch mounting 
frame, with orientation arrow on top of module 
pointed in the same direction as arrows on other 
modules (Diagram 5-6). As module is inserted, be 
sure plunger return spring seats on raised boss on 
bottom of mounting frame and that the four 
terminals extend through holes in printed-circuit 
board. 

Diagram 5-6. Switch Module Orientation (Type A) 



Once new module is in place, check for the 
following conditions: 

• Plu nger moves freely. 

• Top surface of module is even with those of 
other modules. 

• D brackets on mounting frame lock module 
firmly in place. 

Note: Should it be necessary to remove the new 
module to correct any of these conditions, be 

careful not to mar any portion of the plunger, 
since operation of the module and/or retention 
of the keybutton would be affected. 

CAUTION 
In the next step, do not apply soldering iron for 
longer than necessary to flow the solder. 

3. Solder terminals of lead frame. Use a minimum 
amount of solder. 

4. Reassemble keybuttons on switch modules. Check 
to see that correct keybuttons are returned to 
correct module positions. 

5. I nstall the assembly on the bottom pan, replace 
keyboard top cover, and reconnect keyboard to 
display station. 

5.3.5.7 Type A Spacebar Assemblies 

Type A spacebar assemblies consist of the spacebar group 
(PN 5995544) and the spacebar switch module (identical to 
other switch modules). The spacebar group comprises the 
spacebar, the torsion bar, and the two spacebar guide 
modules. Replacement of any spacebar part requires 
removal of the spacebar and torsion bar. Perform the 
removals in paragraphs 5.3.5.1 through 5.3.5.3 for access to 
the keyboard assembly. 

A. Spacebar Removal: 
1. Grasp torsion bar near one end with thumb and 

forefinger (Diagram 5-7) and flex it upward, snapping 
it forward out of retaining lugs on spacebar guide 
module. 

2. Swing loose end of torsion bar upward, and disengage 
it from other spacebar guide module. 

3. Lift spacebar straight up out of spacebar guide 
modules. This exposes spacebar guide modules and 
spacebar switch module. 

4. If spacebar group is to be replaced, remove spacebar 
guide modules as explained in paragraph 5.3.5.6A, 
step 2. (See Diagram 5-8). Lift module straight out 
with thumb and forefinger. 

5. If spacebar switch module is to be replaced, remove 
switch module as described in paragraph 5.3.5.6A, 
steps 2 through 4. 

B. Spacebar Replacement: 
1. If spacebar switch module is to be replaced, use 

procedure described in paragraph 5.3.5.6B, steps 1 
through 3. 

2. If spacebar group is to be replaced, insert new 
spacebar guide modules into mounting frame; be 
careful to have torsion bar retaining lugs positioned 
to the front. Be sure that D brackets lock guide 
modules firmly in place. 

3. Insert spacebar guides in spacebar guide modules, and 
drop spacebar in place. 

4. Holding torsion bar at a suitable angle and position, 
insert end of torsion bar in the hole in one spacebar 
guide (Diagram 5-8). At the same time, engage torsion 
bar with retaining lugs on guide module. Lower 
torsion bar to horizontal. Flex it as during removal, 
and insert other end simultaneously into hole in other 
spacebar guide and into retaining lugs on other guide 
module. 

5. Operate spacebar to see that switch module operates 
freely and that torsion bar and spacebar gu ides do not 
bind. 

6. Replace keyboard top cover and reconnect keyboard 
to display station. 

Diagram 5-7 . Torsion Bar Removal (Type A) 

Diagram 5·8. Spacebar Guide Module Removal (Type A) 
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5.3.5.8 Keybutton Support Modules - Type A Keyboards 
Only 

The longer keybuttons, 1-3/4 and 2-3/4 units long, on Type 
A keyboard utilize support modules PN 5995543 and PN 
5995547, respectively. 

A. Support Module Removal: 
1. Remove keybutton(s) to provide adequate work 

space. 
2. Take the two small, flat, pointed tools from box 

containing new module, and slip one down inside face 
of each D bracket (retainer) to force brackets away 
from locking channels on plastic case of old module. 

3. With flat tools in this position, grip shouldered 
portion of support module plunger with pliers, and 
pull old module straight out. 

B. Support Module Replacement: 
1. Check that return spring is firmly seated on spring 

boss on bottom of plunger of new support module. If 
it is not, invert module, place spring on boss, and 
compress and rotate spring until last coil expands 
around boss. 

2. Insert new module into keyboard switch mounting 
frame, with orientation arrow on top of module 
housing pointed in same direction as arrows on other 
modules. As module is inserted, be sure plunger 
return spring seats on raised boss on bottom of 
mounting frame. 

Once new module is in place, check that plunger 
moves freely, that top surface of module does not 
extend above other modules, and that D brackets on 
mounting frame have locked module firmly in place. 

3. Reassemble keybuttons on switch modules. Check 
that correct keybuttons are returned to correct 
module positions. 

5.3.5.9 Type B Module 

Steps 1-3 must be performed in the order listed before 
removing the module. Cleanliness is important when 
working on the keyboard. Any particle between the key 
module flyplate and the printed circuit board is a potential 
problem. Before keyboard disassembly, prepare a smooth, 
clean work area by wiping contamination away with a 
lint-free cloth dampened with isopropyl alcohol. Gently 
tap, brush, and shake the keyboard assembly to remove 
most loose particles that could get into the PC board and 
flyplate area during disassembly and reasSembly. 
1. Disconnect keyboard from display station. (See para­

graph 5.3.5.1.) 
2. Remove keyboard top cover. (See paragraph 5.3.5.2.) 
3. Remove keyboard assembly from bottom pan. (See 

paragraph 5.3.5.3.) 

A. Module Removal (Including Spacebar Module): 

5-18 

Note: See paragraph 5.3.5.10 for spacebar removal if 
spacebar module is to be replaced. 

1. Ensure that all small particles that might contam­
inate the keyboard assembly are removed from the 
work area. 

2. Record locations of key buttons in area of module 
that is being replaced. Remove keybutton from 
faulty module and from as many others as may be 
required to provide enough work space. 

3. Place keyboard assembly upside down in the 
cleaned area, and loosen the screws holding base 
plate and circuit board to the all-keys assembly 
(Diagram 5-9). Do not remove the holding screws 
at this time. 

4. Place keyboard assembly right side up, and slide 
one corner off the work surface edge to expose 
one holding screw. With fingers, remove holding 
screw from bottom. 

5. Carefully rotate keyboard assembly and remove 
remaining holding screws, one at a time. Keep the 
all-keys assembly and PC board together. 

Diagram 5-9. Screw Loosening (Type B) 

6. Lift the all-keys assembly from the circuit board, 
and place the assembly right side up (keybuttons 
up) in the clean area. Handle the all-keys assembly 
by the sides (Diagram 5-10). Be careful not to 
depress any keys while removing assembly, since a 
flyplate could detach. 

Diagram 5-10. Keyboard Assembly Separation (Type B) 



Note: Replace the key module if the flyplate 
comes off. Do not attem'pt to repair the module. 
Repaired modules can cause interm ittent failures. 

7. Raise the edge of the all-keys assem bly nearest the 
key module to be, replaced ,about 6.4 mm (1/4 
inch). Press down on the shoulder of the key 
module until it snaps out of the retaining piate 
(Diagram 5-11). 

8. Select either removal method, a or b, below, that 
is most conven ient. 
a. Lift the all-keys assembly, leaving behind the 

defec~ive ,key module. Place the ~II-keys 

asse~bly rightsideupin 'the cl~an area. ' 
b: Lift the all-keys assembly ,leaving behind the 

defective module. Place the all-keys assembly 
upside down, either on the existing system 
keyboard mounting hardware and brackets or 
on prepared supports (such as blocks of wood 
or standoffs). 

B. Module ReplacemfJrit: 
1. Observe orientation of the new key module. 

Ensure that the alignment lug and keystem are 
in the same position as the rest of the modules 
in the all-keys assembly. 

2. Install new module (PN 1772948) by lowering 
the all-keys assembly over the new module (if 
step 8a was used for removal) or by snapping 
the key module in the retaining plate by hand 
from the bottom (if step 8b was used for 
removal). 

3. Clean the printed circuit board (Diagram 5-12) 
and key m()dule flyplates by carefully wiping 
each with a lint-free cloth dampe'ned with 
isopropyl', alcohol. Be careful not to dislodge or 
remove.flyplates from key modules. 

4. Align the holding screw holes through base 
plate, PC board, insulator, and t()P insulator (if 
'present). Diagram 7-18 shows the correct 
locations of these components. Lower the 
all-keys assembly into place. 

5. Carefully slide one corner of the keyboard 
assem bly off the work area edge, and install 
one holding screw finger tight. R()tate key­
board assembly carefully, and install remaining 
screws finger tight. 

6. Turn keyboard assembly upsidedown, and 
tighten all holding screws with a screwdriver. 

7. Turn keyboard assembly rightside up, and 
i .. reinstall ,keybuttons in proper locations. 
8. Manually check operation of each key module. 
9. With an ohmmeter, check for continuity 

between, the base plate and KB 1 connector 
pin 008. The two base plate grounding studs 
(Diagram 5-13) must contact the PC board 
ground circuit. 

10. Install the keyboard assembly on the bottom 
pa n, replace keyboard' top cover, and 
reconnect keyboard to the display station. , 

Diagram 5-12. Circuit Board and Electronics Assembly (Type B) 

Ground Stud (2) 

Diagram 5-13. Base Plate Ground Studs (Type B) 
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5.3.5.10 Type B Spacebar 

Perform the removals described in paragraphs 5.3.5.1 
through 5.3.5.3 for access to the keyboard assembly. 

A. Spacebar Removal: 
1. Grasp spacebar button at each extreme end (outboard 

of the modules) and remove by applying even upward 
force. 

2. Pivots cC;Jn be removed (if required) by prying with 
the tip of a screwdriver placed in the molded slot in 
the side of the pivot (Diagralll 5-14). 

Diagram 5-14. Spacebar Pivot Removal (Type B) 

B. Spacebar Replacement: 
1. Snap any pivots' removed in step 2 (above) into 

mounting frame. 
2. Place spacebar button over its respective modules, 

and lower it into position while engaging the 
stabilizer bar in the two pivots. 

3. Apply downward pressure on spacebar at the points 
directly over spacebar modules to seat the spacebar 
button. 

4. Check spacebar operation for binds. If binds are 
present, the most common problem is a slightly bent 
right module stem. This stem can be straightened to 
eliminate the bind. 

5. Replace keyboard top cover, and reconnect keyboard 
to display station. 

5.3.5.11 Circuit Board and Electronics Assembly - Type B 
Keyboards Only 

The circuit board and electronics assembly is a field­
replaceable unit on Type B keyboards. To remove or 
replace the circuit board and electronics assembly, proceed 
as follows: 
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1. Clean the work area and prepare the keyboard. (Use 
steps 1-3 of paragraph 5.3.5.9.) 

2. Disassemble keyboard. (Use steps 3-6 of paragraph 
5.3.5.9A.) 

3. Reassemble keyboard. (Use steps 2-9 of paragraph 
5.3.5.9B.) 

5.3.6 Audible Alarm (Optional Feature) 

The audible alarm device'circuitry is packaged in a small 
metal box mount~d on the base chassis beneath the CRT, 
inside the front cover. The audible alaJ::rn box is mounted 
vertically on Model 1 display stations and horizontally on 
Model 2 display stations. 
1. Remove front cover. 
2. Remove audible alarm box from chaSSIS. Box can be 

removed from snap fasteners by rocking metal box while 
pulling away from chassis. 

3. Remove circuit board from the metal box. 
4. Remove cable wires from audible alarm circuit board 

with long-nosed pliers or small blade screwdriver. 
5. Replace in reverse order. Circuit board is etched with 

color code of wires to be replaced. 

5.3.7 ., Security Keylock (Optional Feature) 

5.3.7. 1 Model 1 

1. Remove screws that hold keylock assembly to frame. 
2. Release cable clamps that route switch assembly cable to 

logic board. 
3. Remove cable leads from connector at socket A 1 Z3. 

Note positions from which wires are removed (for later 
reconnection). 

4. Lift switch cable assembly free of mach ine. 
5. Reassemble in reverse order. Make sure that leads 

removed in step 3 are replaced in proper connector 
positions and that keylock assembly is aligned with hole 
in right side cover. 

5.3.7.2 Model2 

1. Remove screws that holdkeylock assembly to frame. 
2. Remove keylock assembly cover.· 
3. Remove cable leads from switch with pliers or small 

screwdriver. Note terminals from which leads are 
removed (for later connection). 

4. Remove cable strain relief from hole in switch assembly. 
5. Remove cable from keylock assembly •. 
6. Reassemble in reverse order; Make sure to align keylock 

assembly with hole in right side cover. 



5.3.8 Selector Light Pen (Optional Feature) 

5.3.8. 1 Model 1 

1. Remove screws from base of selector light-pen holder; 
remove cable. 

2. Unplug feature cable from logic board cable socket Y 4. 
3. Unscrew nylon cable clamp screw that holds cable to 

center rear of board assembly. 
4. Remove screw and retainer that clamps routing cable 

and ground wire to rear of chassis. 
5. Slip cable out of slotted hole at center rear of chassis. 
6. Replace in reverse order. Make sure that ground wire is 

reconnected to chassis, and that cable is positioned in 
slot so that extra insulation on cable acts as a grommet. 

7. Position light-pen cable in pen holder so that distance 
from holder to cable end of pen is about 762 mm (30 
inches). 

5.3.8.2 Mode/2 

1. Remove screws from base of selector light-pen holder; 
remove cable. 

2. Unplug feature cable from logic board cable socket Y 4. 
3. Release cable from cable clamps that route cable to 

bottom of chassis. 
4. Disconnect ground wire from frame. 

5. SI ip cable out of slotted hole at bottom, right, rear of 
chassis. 

6. Replace in reverse order. Make sure cable is positioned in 
cable clamps so that extra insulation on cable acts as a 
grommet where cable passes through hole in chassis. 
Make sure that ground wire is reconnected to frame. 

7. Position light-pen cable in pen holder so that distance 
from holder to cable end of pen is approximately 762 
mm (30 inches). 

5.3.9 Operator Identification Card Reader (Optional 
Feature) 

1. Disconnect card reader cable ground strap from chassis. 
2. Remove card reader cable connector from its socket. On 

Model 1 display stations, nylon cable damp must be 
removed. On Model 2 display stations, the I/O cable 
retainer must be unhooked to release cable connector. 

3. Replace in reverse order. 
4. Ensure that all I/O cable connectors are firmly seated in 

sockets and that all ground straps are attached to chassis 
ground terminal. 

5.4 TYPE B KEYBOARD MAINTENANCE AIDS 

The Symptom Index in Chapter 3 and the Troubleshooting 
Diagrams in Chapter 4 isolate Type B keyboard malfunc­
tions. The check and removal procedures presented earl ier 
in this ch.apter provide detailed instructions for repairing 
keyboard faults. This section provides miscellaneous main­
tenance aids to supplement the existing procedures. These 

aids are not intended to replace the existing procedures, 
CEMs, or other published data. 

5.4.1 Cleaning 

The importance of cleanliness when servlcmg Type B 
keyboards cannot be overemphasized. Any particle between 
the key module flyplate and the printed circuit board is a 
potential problem. 

5.4.1. 1 Work Area 

Before beginning any keyboard disassembly, prepare a 
smooth, clean work area by wiping contamination away 
with a lint-free cloth dampened with isopropyl alcohol. 
Gently tap, brush, and shake the keyboard assembly to 
remove most loose particles that can get into the PC board 
and flyplate area during disassembly and reassembly. 

5.4.1.2 Keyboard Assembly 

Before reassembling the keyboard assembly, the printed 
circuit board and key module flyplates must be carefully 
cleaned by wiping each With a lint-free cloth dampened 
with isopropyl alcohol. Be careful not to dislodge or 
remove flyplates from key modules while cleaning. Replace, 
rather than attempt to repair, the key module if the 
flyplate separates from the module. 

5.4.2 Liquid Spills 

Some minor liquid spills, such as soft drinks or coffee with 
sugar, can be removed by first "washing" the PC board and 
affected flyplates with a lint-free cloth dampened with a 
mixture of water and mild hand soap. "Rinse" with a 
water-dampened, lint-free cloth. Finally, clean with lint-free 
cloth dampened with isopropyl alcohol. 

Note: Sticky key modules must be replaced. A severe liquid 
spill may necessitate replacement of the entire keyboard 
assembly. 

5.4.3 Key Modules 

Two types of key modules, the original "black body" 
module and a new "super slick" white body module, are 
currently in use on Type B keyboards. Super slick key 
modules must not be used on keyboards that are attached 
to 3277 display stations. These modules can cause inter­
mittent errors. 

5.4.4 Contamination Shields 

Some keyboards have foam strips, foam side insulators, and 
a 0.038 mm (1.5-mil) protective membrane/shield added to 
prevent contamination from entering the PC board and fly­
plate area during customer use. The presence of these 
shields is a function of the EC level of the keyboard. The 
shields are shown in Diagram 7-18. 
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5.4.5 Protective Membrane/Shield 

When removing a key module from a keyboard with the 
protective shield, care must be taken not to puncture the 
shield when snapping out the defective module. 

5.4~6 Ground Check 

There should be continuity between the two base plate 
grounding studs (Diagram 5-13) and the dc ground circuit 
on the PC board. Grounding can be checked with an 
ohmmeter connected between the base plate and the 
ground -pin, 008, at the interface signal connector, KB 1. 

5~4.7 Ground Loop -Isolation 

Nonconductive inserts have been added to the base plate 
holding screws on some keyboard assemblies to isolate the 
base plate and PC board dc ground from the all-keys 
assembly. With the keyboard assembly disconnected from 
the 3277, check to ensure that the base plate and all-keys 
assembly are not electrically shorted. 

5.4.8 Crooked or Loose Key tops 

Key module stems can be formed left or right to align a 
crooked looking key top. The keystem ears can be widened 
to tighten loose key tops. 
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This section contains miscellaneous reference information 
that can be helpful in maintaining IBM 3277 Display 
Stations. 

6.1 CONTROLS 

Controls are divided into two categories: external and 
internal. External controls are those that are accessible 
without removing covers. Internal controls are those that 
are under covers and are accessible to maintenance person­
nel only. The audible alarm volume control, although 
located under the front cover, is considered an external 
control because the display station operator can adjust the 
volume. 

6.1.1 External Controls (Diagram 6-1 ) 

6.1.1.1 OFF-PUSH (Power, Brightness, and Contrast) 

The OFF-PUSH switch is a triple-function control that 
adjusts the display image brightness and contrast. It also 
controls display station power. Pulling the switch out 

CRT Bezel 

OFF·PUSH 

OFF-PUSH Switch 
(Power/Contrast/Brightness) 

IBM 

CRT 

Diagram 6-1. External Controls and Indicators 

Indicators (3) 
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toward the operator turns display station power on. The 
overall displayed image is made brighter by rotating the 
Brightness control (outer knob) clockwise; the image is 
made dimmer by rotating the knob counterclockwise. The 
Contrast control (inner knob) is on a concentric shaft with 
the Brightness control. Rotating the Contrast control 
clockwise reduces the difference in contrast between high 
and normal intensity characters; rotating the control 
counterclockwise increases the difference in contrast. 

6.1.1.2 Security Keylock (Optional Feature) 

This operator control is a key-operated switch lock. The 
key must be inserted in the lock and turned on (horizontal 
position) to enable the display station for operation. The 
key must remain in the On position to keep the display 
station enabled. The key cannot be removed from the lock 
unless it is returned to the Off position. 

6.1.1.3 Selector Light-Pen Tip Switch (Optional Feature) 

The selector light pen contains a spring-loaded switch in its 
tip. The switch is used to select detectable fields on the 

SYSTEM 
AVAILABLE 

INSERT 
MODE 

INPUT 
INHIBITED 

Security Key 
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screen by placing the point of the pen on the desired data 
field and pushing the barrel of the pen toward the screen. 
Removing the tip from the screen turns the switch off 
automatically. 

6.1.1.4 Audible Alarm Volume (Optional Feature) 

The loudness of the audible tone can be adjusted by the 
display station operator by turning the audible alarm 
volume control. The front cover must be lowered for access 
to the control. On Model 1 display stations, the control 
protrudes downward from the audible alarm box on the 
right side of the base chassis. On Model 2 display stations 
the control protrudes frontward from the audible alarm 
box on the left side of the upper chassis. 

6.1.1.5 Keyboard Audible Response 

A knob at the rear of the keyboard bottom plate adjusts 
the volume of the keyboard audible response device. 
Volume can be adjusted from off (no click when a key is 
depressed) to maximum loudness by rotating the knob. 

6.1.2 Internal Controls 

6.1.2.1 INTEN CRT 

This momentary-contact switch is located on the display 
station analog card. The switch overrides intensity and 
blanking pulses generated by control logic and causes a 
complete raster of scan lines to be displayed when pressed. 

6.1.2.2 Focus 

This control is a screwdriver-adjustable potentiometer 
located on the HV power supply. Turning the control varies 
the sharpness of the dots that form the characters on the 
screen. 

6.1.2.3 WIDTH 

The WI DTH control is a screwdriver-adjustable poten­
tiometer located on the analog card. Turning this control 
varies the horizontal dot-to-dot spacing, which alters the 
total width of the displayed image. 

6.1.2.4 CHAR HEIGHT 

This control is a screwdriver-adjustable potentiometer 
located on the analog card. Turning the control varies 
vertical dot-to-dot spacing of the displayed image. On the 
Model 1 display station, it determines the overall height of 
the displayed image. 

6.1.2.5 ROW SPACING (Model 2 Display Stations Only) 

This control is a screwdriver-adjustable potentiometer 
located on the analog card. Turning the control varies 
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spacing between character rows and, thus, determines the 
overall height of the displayed image. The ROW SPACI NG 
control is not used in Model 1 display stations. 

6.1.2.6 TOP MARGIN 

This control is a screwdriver-adjustable potentiometer 
located on the analog card. The control sets the top 
reference line on the CRT, from which all other vertical 
image adjustments are made. Once the control is set, the 
reference line remains stationary during other vertical 
character and image adjustments. 

6.1.2.7 I mage Tilt 

The deflection yoke, mounted on the CRT neck, is used to 
tilt the entire displayed image. Rotating the yoke adjusts 
the image for squareness with· the edges of the CRT bezel. 

6. 1.2.8 Magnetic Centering Rings 

The magnetic centering rings are mounted on the CRT 
neck, directly behind the deflection yoke. The centering 
rings are rotated to position the displayed image about the 
geometric center of the CRT. 

6~ 1.2.9 -12V Supply 

This control is a screwdriver-adjustable potentiometer 
located on the -12V regulator card. Turning the control sets 
the voltage output of the -12V power supply. 

6.2 INDICATORS 

Display indicators, like controls, are divided into two 
categories: external and internal. External indicators are 
those that can be seen without removing any machine 
covers. To observe internal indicators, covers must be 
removed. Internal indicators are accessible only to 
maintenance personnel. 

6.2.1 External Indicators (Diagram 6-1) 

The three external indicators on 3277 Display Stations are 
displayed as small boxes (blips) generated by analog 
circuitry. They are displayed at the right edge of the CRT. 
Each indicator has its function identified by a label on the 
CRT bezel, adjacent to the indicator. The brightness of the 
indicators is controlled by the Brightness controL 

6.2.1.1 SYSTEM AVAILABLE Indicator 

This indicator is displayed at character row 4 on Model 1 
display stations and at character row 10 on Model 2 display 
stations. In remote system configurations, the indicator 
sign ifies that the carrier is on and that the transm iss ion 
control unit (TCU) is online when lighted. In local system 



configurations, the indicator being on signifies that the 
channel 'operational out' tag line is active. 

6.2.1.2 INSERT MODE Indicator 

This indicator is displayed at character row 6 on Model 1 
display stations and at character row 12 on Model 2 display 
stations. The indicator lights when the INSERT MODE key 
on the keyboard is pressed. It signifies that the display 
station is in the Insert mode of operation. The indicator 
remains on, and the display station remains in I nsert mode 
until the RESET key is pressed. 

6.2.1.3 INPUT INHIBITED Indicator 

This indicator is displayed at character row 8 on Model 1 
display stations and at character row 14 on Model 2 display 
stations. The lighted indicator signifies that manual input to 
the display station from the keyboard, selector light pen, 
and Operator Identification Card Reader is ·blocked. The 
indicator is extinguished by .. program control or by pressing 
the RESET key. When the security keylock is off, this 
indicator lights. 

6.2.2 Internal Indicator (SWEEP INDIC) 

The SWEEP INDIC indicator is a neon bulb mounted on 
the display station analog card. The lighted indicator 
signifies that· the horizontal deflection circuits are oper­
ating. 

6.2.3 Arc-Suppression Neon 

The arc-suppression neon is located on the arc-suppression 
board in Model 1 display stations and on the voltage 
distribution board in Model 2 display stations. It is not an 

,indicator and will never be seen lighted. The two elements 
of the neon bulb are connec~ed between de ground (RET) 
and th~ display station frame ground. The neon acts as a 
momentary short circuit whenever the difference in poten­
tial between its two elements would have exceeded approxi­
mately 90V. The difference in potential is occasionally 
generated by the inherent characteristic of a cathode-ray 
tube to arc. Arcing causes transients in the return path of 
the tube. Restricting potentials to 90V to ground protects 
display station circuitry from possible damage. 

6.3 KEYBOARDS (Optional Feature) 

Four keyboards are used with 3277 Display Stations. 
Keyboards of the same type are interchangeable. among 
display stations having keyboard adapter circuitry installed. 
EBCDIC is the basic code used on all keyboards. 

6.3.1 Types of Keyboards 

6.3.1.1 Typewriter Keyboard 

The typewriter keyboard uses a standard typewriter key 
layout of 66 keys. An additional 12 Program Function keys 
may be incorporated in the standard typewriter keyboard. 
Diagram 6-2 illustrates the typewriter keyboard. 

6.3.1.2 Operator Console Keyboard 

The operator console keyboard uses an IBM 1052-7 type 
key layout with an additional 12 Program Function keys. 
Diagram 6-4 illustrates the operator console keyboard. 

6.3.1.3 Data Entry Keyboards 

The two data entry keyboards use 66 keys, consisting of 36 
alphameric keys and 30 control keys. Diagram 6-5 illus­
trates the two data entry keyboards. 

6.3.2 EBCDIC Keyboard Codes 

The EBCDIC code is the standard code used with all 3270 
system keyboards. Diagram 6-7, Sheet 1, shows the key­
board codes for the typewriter and operator console 
keyboards. Characters (and functions) are shown in the 
Graphics column as they appear on typewriter keyboard 
key tops. The operator console keyboard key layout is 
similar. Sheet 2 shows the EBCDIC code arrangement used 
on the data entry keyboard( s). Diagrams 6-14 and 6-15 
show the codes for unique ASCII and WTC language 
characters. 

6.4 ASCII OPTIONS 

ASCII * character generator and keyboard options may be 
present on 3277 Display Stations. ASCII options are 
available only in the United States and Canada. The 
following paragraphs describe the characteristics of these 
options. 

6.4.1 ASCII Character Generators (Optional Features) 

Two ASCII character generator options allow the ASCII 
code set to be displayed. The ASCII code set includes the 
symbols [, ], \ , and A which are not used in the 3277 
EBCDIC code set. ASCII option A uses the symbols I and 
.." while option B substitutes the symbols ! and A 
respectively. Each option requires a different character 

*ASCII American National Standard Code for Information Inter­
change, X3.4-1968. 
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generator logic card in location K2. Maintenance of the 
display station is not affected by the presence of the ASCII 
option; however, if logic card K2 must be changed, the 
same type number card must be used. 

6.4.2 ASCII Keyboards (Optional Features) 

Two ASCII typewriter keyboards can be attached to th~ 
3277 Display Station. They are similar to EBCDIC type­
writer keyboards described in paragraph 6.3.1.1, except 
unique ASCII characters are included on some key tops. PF 
keys 1-12 are included in the 78-key version. AscfI 
keyboards are serviced like EBCDIC keyboards, and opera­
tionally they are the same. Unique logic cards are not used, 
but ASC II character generator option A or B must be 
installed to enter and display the unique ASCII characters. 
Option A provides the 64 ASCII character set including the 
symbols I (logical or) and -, (logical not). Option B 
provides the 64 ASCII character set but substitutes ! 
(exclamation point) for logical or and " (circumflex) for 
logical not. 

6.5 API.,. OPTIONS 

The 3270 Data Analysis - APL Feature expands the number 
of different characters and symbols that can be entered and 
displayed by the 3277 Display Station, Model 2. A 
five-shift APL keyboard (Diagram 6-3) and a new line 
buffer and character generator card (0 iagrams 6-16, 6-20, 
and 6-21) provide these expanded capabil ities. 

The number of data codes necessary to represent the 
entire character set available with the 3270 Data Analysis -
APL Feature is larger than the number of possible data 
codes on a standard 3277. (Only seven data bits can be 
stored in each character position of the buffers in standard 
machines.) The 3270 Data Analysis - APL Feature increases 
the number of possible data codes by using the control bit 
as an 8th data bit for some characters. Attribute 
recqgnition circuits have been modified to distinguish true 
attribute characters from those data characters that have 
the control bit on. 

On 3277 Display Stations with the 3270 Data Analysis -
APL Feature installed, a character will be recognized to be 
a true attribute if: 

The Control Bit = 1 
AND Bit 1 = 1 
AND Bit 6 = 0 

Any other condition of these particular 'bits will be decoded 
as data. 

6.5.1 Line Buffer and Character Generator Card 

The line buffer and character generator card used with the 
3270 Data Analysis - APL Feature is capable of storing and 

, displaying all standard characters, in addition to symbols 
commonly associated with APL. This includes a full 
uppercase and lowercase typewriter character set, APL 
symbols, an uppercase underscored alphabet, and certain 
overstruck symbols. This card also contains the circuitry 
that distinguishes true attribute characters from those data 
characters that have the control bit on. 

6.5.2 APl Keyboard 

The APL keyboard is similar to the standard 3277 
typewriter keyboard, but has been expanded to provide five 
shifts instead of two. One backspace key has been replaced 
with the APL ON/OFF key, and the BACKTAB key has 
been modified to provide the alternate shift function when 
AP L is tu rned on. 

The five shifts available from the 3277 APL keyboard 
are: 
1. Lower (APL off) 

2. Upper (APL off) 

3. Lower (APL on) 

4. Upper (APL on) 

5. Alternate (APL on) 

Lowercase alphabet, numeric, 
and special characters. 
Uppercase alphabet and special 
ch a r acte rs. 

Uppercase alphabet, numeric, 
and special characters. 
APL symbols and special char­
acters. 
Uppercase underscored alphabet 
and APL overstruck characters. 

See Diagram 6-3 for a layout of the APL keyboard. 
the keyboard is initially reset to lower shift (APL off) 

by power-on-reset. APL is turned on by a single depression 
of the APL ON/OFF key, and will remain on until this key 
is pressed again or until a power off-on sequence is 
performed. Upper and lower shift entry is controlled by the 
SH I FT key, regardless of whether AP L is tu rned on or off. 
Alternate shift entry is possible only when APL is turned 
on. To enter alternate shift characters, the APL AL T key 
must be held down while striking the desired character key. 
The APL AL T key reverts to its original function (backtab) 
when APL is turned off. 

The APL keyboard generates a 9-bit parity code for 
each character. The added bit (bit 8) is stored in the 
control bit position of the buffers. Refer to 0 iagrams 6-8 
through 6-12 for specific character codes. Diagram 7-20 
contains APL keyboard pin and terminal locations. 



6.5.3 Text Keyboard 

The Text Keyboard 'is similar to the standard 3277 
typewriter keyboard, but has been expanded to provide five 
shifts. The backspace in the top row of keys has been 
replaced with the ALTON/OFF keY,and the Test Req key, 
the leftmost key in the bottom row, has been replaced with 
the CODE key. The ALTON/OFF and CODE keys provide 
the additional three shifts. the ALTERNATE mode indica­
tor is located on the keyboard cover just above the ALT 
ON/OFF key. 

The five shifts that are available from the 3277 Text 
keyboard are: 
1. Lower (AL T off): Lowercase alphabet, numeric, and 

o:;pecial characters. 
2. Upper (AL T off): Uppercase alphabet and special 

characters. 
3. Lower (ALTon): Uppercase alphabet, numeric, and 

special characters. 
4. Upper (ALTon): Alternate symbols and special charac­

ters. 
5. Code Key: Special characters on front of keys. 

See Diagram 6-6 for TEXT keyboard layout. 

When power is turned on, the keyboard will be in 
lowercase standard shift. Alternate shift is turned on by a 
single depression of the ALT ON/OFF key, and it will 
remain on until the key is pressed again. Upper and lower 
shift are controlled bytheshift key, regardless of the ALT 

ON/OFF key status. CODE shift can be active with 
Alternate mode ON or OFF. To enter CODE shift 
characters, the CODE must be held depressed while striking 
the desired character key. 

The text keyboard generates a 9-bit odd parity code for 
each character. The added bit (bit 8) is stored in the 
control bit position of the buffers. Refer to Diagrams 6-9 
and 6-13 for specific character, codes. Diagram 7 -21 
contains pin and terminal locations. 

6.6 REFERENCE DIAGRAMS 

Diagrams 6-16 through 6-23 contain reference data that can 
be helpful in maintaining IBM 3277 Display Stations. 
Diagram 6-16 I ists all logic cards used in the display station 
and describes the function of each card. All logic card I/O 
pins used as probe points in the troubleshooting diagrams 
(Section 4) are listed in Diagram 6-17. ALD references are 
also listed. Logic board jumpering data for the various key­
board feature options is included in Diagram 6-18. Diagram 
6-19 shows how characters are encoded in the keyboard 
assembly. Diagrams 6-20 and 6-21 show logic card plugging 
for the one-half and two-th irds boards, respectively. Logic 
board pin identification data is given in Diagram 6-22. 
Display station data flow is shown in Diagram 6-23, a fold­
out page located at the back of this manual. 
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8 CJ](@\/i\.mm.CD·(&\ ... ··. ~mm. (+\. .. ~.UP FIELD 
CLEAR 1 l2J ~ ~ L:J 6 W l!J l!J l!0 U ~ ~~~K 

0G00000800GJGJ@G 
§ B00000000GJGJO 
@) G000000GOOQJG 

( RESET) ) ( (ENTER ) 

Diagram 6·2. Typewriter Keyboard 

~88~Bee8BBB~~OOB~0~0 
BE)BeJBBBB(sB~~~(B) 888 

~~B00~~BBB8~~ 808 
f3B080B~~BB88B 8[3(8 

~ ."" I ~ ~ ("m ~ 

Legend: 

Not(Js: 

Typomotic Keys Typomotic Key (APL off) 0 Numeric Key 

1. A through Z are invoked by depressing APL ALT and A through Z. 
2. ~ I nvoke; ~ when A'PL AL T is depressed ( ~ is not shown on the front 

surface of the +' key). 

Diagram 6·3. APL Keyooard - US 

6-6 

Lowercase, APL off 
Uppercase, APL off 
Lowercase, APL on 
Uppercase, APL on 
APL on, APL AL T held down 

, 
h 
H 
H 
!::, 

H 

, , 
= 9 
+ ( 
x 9 
.- V 

!il ¥ 



Diagram 6-4. Operator Console Keyboard 

8 c:JwGJCDO :~~ GOwBGGG GG 
w(iJmrnGJCDGJCDrnwBB @G 

Q ~nr>\f:\mA~mmm. . .. GF4 r:;:\ 
~ ~WWUUWl§jl!iJWl.!SJW ~ 
~ r=:::::\nmf"\f=\mmmmm ~ 
~. ~WWWWWW~ULJ ~ 

( )=:J 
Data Entry Keyboard - Keypunch Layout 

8 c:JwGJCDCD ~!~: GOwGGG GG 
1+\ om· r:\f;lnmmmmGr=l r:\G Wl'!U E VUl!JWUUWWW PF4 ~ ~ DEL 

Q ~r<:\r>\nmAmmmm r:;:\ 
~ ~WWUUWl§jl!iJWl.!SJW LJ 
~ r=:::::\(%\m~~mmmmmo~ 
~ ~wWWWWWlMJULJ . ~ 

( RESET) ) ( (mER) 

Typamatic Keys o N,m,",K,~ 
Data Entry Keyboard 

Diagram 6·5. Data Entry Keyboards 
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Legend: 

Typamatic Keys Typamatic Key (Std. Mode and Lower case ALT Mode) 

Diagram 6-6. Text Feature Keyboard 

6-8 

Lower (AL T off) 

Upper (AL T off) 

Lower (ALTon) 

Upper (AL Ton) 

Code Key (AL TonI 

O AL T indicator light 
(on keyboard cover) 

, , 
! . 
] " 
! { 

...., } 

"l- I 

, 
/ 
? 
\ 

? 

> 



Typewriter and Operator Console Keyboard Codes 

U 

ERASE INPUT 
ERASE EOF 
RESET 
DUP 
CLEAR 
INS MODE 
DEL 
TEST REa 
FIELD MARK 
ENTER 
SpacEi 
+' 
t 

+-
~ 

l+-
I 

@ 

# 
$ 
% 
¢ 
& 

" 
( 
) 

-
+ 
a 
w 
E 
R 
T 
Y 
U 
I 
0 
P 
! 
A 
S 
D 
F 
G 
H 
J 
K 
L 
: .. 
Z 
x 
C 
V 
B 
N 
M 

< 
> 
? 

PF1 
PF2 
PF.3 
PF4 
PF5 
PF6 
PF7 
PF8 
PF9 
PF10 
PF11 
PF12 

(2 Keys) 

Graphic 

*Typamatlc Key 

L 

PA1 

PA2 

1 
2 
3 
4 
5 
6 
7 
8 
9 
o 

a 
w 
E 
R 
T 
y 

U 

o 
P ...., 
A 
S 
D 
F 
G 
H 
J 
K 
L 

z 
x 
C 
V 
B 
N 
M 

Upper Shift 
o 1 2 345 6 7 P " 

000 1 0 1 1 1 1 
000 1 0 1 100 

100 1 1 100 1 
001011011 
000100011 
000 1 0 0 000 
001100001 
100111100 
001 1 1 101 0 
010000000" 
000101010" 
000110001" 
000110010" 
000 1 101 00" 
000 1 101 1 1 " 
000100110· 
000101001 
010011110 
011111000 
011110111 
010110110 
011011001 
010010100 
010100001 
010111001 
010011011 
010111010 
011011010· 
010011101 
110110001 
111001100 
110001011 
110110010 
111 000 1 1 0 
1 1 101 000 1 
1 1 1 0 0 1 0 01 
1 100 1 001 1 
110101100 
110101111 
010110101 
110000010 
111000101 
1 10 0 0 1 0 0 0 
110001101 
110001110 
110010000 
110100011 
1 101 001 0 1 
1 101 001 1 0 
011110100 
011111110 
1 1 101 001 0 
111001111 
1 1 000 0 1 1 1 
1 1 100 1 010 
110000100 
110101010 
110101001 
0100 1 1000 
o 1 1 o 1 1 100 
o 1 1 0 1 1 111 

001 100010 
001 .100100 
o 0 1 1 001 1 1 
o 0 1 1 o 1 000 
o 0 1 1 o 1 o 1 1 
o 0 1 1 o 1 1 0 1 
o 0 1 1 o 1 1 1 0 
001 1 1 0000 
001 1 1 0 0 1 1 
001 1 1 o 1 0 1 
001 1 1 o 1 1 0 
o 0 1 1 1 1 001 

Lower Shift 
o 1 234 5 6 7 P " 

000101111 
000 1 0 1 100 

001011000 
00101 101 1 
000.100011 
000100000 
001100001 
001011101 
00111 101 0 
010000000· 
o 0 0 1 01010" 
000 1 1 000 1 " 
000 1 10010* 
000 1 10100* 
000 1 10111" 
o 0 0 1 00110* 
000 1 o 1 0 0 1 
11 1 .100010 
1 1 1 100 1 0 0 
1 1 1 100111 
1 1 1 1 0 1 000 
1 1 1 1 0 1 o 1 1 
1 1 1 1 0 1 1 0 1 
1 1 1 1 o 1 1 1 0 
1 1 1 1 1 0 000 
1 1 1 1 1 0 0 1 1 
111100001 
o 1 1 000 0 0 1 " 
011111101 
100110000 
101001101 
1 0 0 001 010 
100 1 100 1 1 
101000111 
101010000 
10100 1 000 
1 000 1 001 0 
100101101 
100 1 011 1 0 
010111111 
100000011 
101 000 1 0 0 
1 000 0 1 001 
10000 1 100 
1,00001111 
1 000 1 000 1 
100 1 000 1 0 
100 1 001 0 0 
100100111 
010111100 
011111011 
101010011 
101001110 
100000110 
10100 1 011 
100000101 
100101011 
100101000 
011010110 
010010111 
o 1 1 0 0 0 0 1 0 

00 1 1 000 1 0 
o 0 1 100 1 0 0 
o 0 1 1 o 0 1 1 1 
001 1 o 1 000 
o 0 1 1 0 1 0 1 1 
00 1 1 0 1 1 0 1 
o 0 1 1 o 1 1 1 0 
o 0 1 1 10000 
o 0 1 1 1 0 0 1 1 
o 0 1 1 1 0 1 0 1 
o 0 1 1 1 0 1 1 0 
o 0 1 111001 

Notes: 1. Typewriter Keyboard button layout used. Character codes are same on both keyboards. 
2. Use Diagram 6-15 to determine the codes for unique ASCII and WTC language characters. 

Diagram 6-7. USA EBCDIC Keyboard Codes (Sheet 1 of 2) 
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Data Entry Keyboard Codes 

Graphic 
U 

ERASE INPUT 
ERASEEOF 
RESET 
PA1 
CLEAR 
INS MODE 
DEL 
TESTREQ 
PA2 
ENTER 
Space 
SKIP 
DUP 
+' 
t 

'" 
~ 

+- (2 Keys) 

~ 

~ 
PA3 

o 
+ 

1 
2 
3 
& 

< 
> 
I ..., 
¢ 
4 
5 
6 
% 
? 

( 
) 

7 
8 
9 

PF1 
PF2 
PF3 
PF4 
PF5 
FIELD MARK 

*Typamatic key 

L 

@ 

# 

$ 
I 
Q 

W 
E 
R 
T 
Y 
U 
I 
o 
P 
A 
S 
D 
F 
G 
H 
J 
K 
L 
Z 
X 
C 
V 
B 
N 
M 

Upper Shift 
·0 1 2.34 567 P • 

o 0 O. 1 0 1 1 1.1 
o 0 01 0 1 1 0 0 

00 1 0 1 1 0 00 
o 0 1011 0 1 .1 
000100011 
000100000 
001100001 
001011101 
00111 101 0 
o 1 0 0 0 0 00 0 • 
o 00 1 0 0 1 1 0 • 
100 1 1 100 1 
o O~ 1 010 1 0 • 
000110001· 
000 1 100 1 0 • 
000110100· 
000 1 101 1 1 • 
000100110· 
000 1 0 1 001 
001.010111 
o 1 000 000 0 
o 1 0 0000 0 0 
011010110 
o 1 001 0 1 1 1 
111100001 
o 1 0 01 1 1 0 1 
011011010 
o 1 0 1 101 0 1 
o 1 1 1 101 0 0 
o 1 0 1 1 1 100 
011111101 
1 1 1 1 000 1 0 
1 1 1 1 00 1 0 0 
111100111 
o 1 0 1 0 '0 0 0 1 
o 1 001 1 000 
011011100 
o 1 0 0 00 0 0 0 
o 1 001 1 1 1 0 
010111111 
o 1 001 0 1 0 0 
111 1 0 1 000 
111101011 
111101101 
011011001 
011011111 
011111011 
011111110 
010011011 
010111010 
111101110 
111110000 
1 1 1 1 1 0 0 1. 1 
010010111 
011000001 

001 100 0 1 0 
001100100 
001 100 1 1 1 
001101000 
o 0 1 1 0 1 0 " 1 
10011 1 100 

Lower Shift 
01234567p· 

000101111 
000101100 

001011000 
001011011 
000100011 
o O~ 1 00000 
001100001 
001011101 
001111010 
o 1 0 0 00 0 0 0 " 
000100110" 
100111001 
000 1 0 1 0 1 0 ". 
000110001· 
000110010" 
000110100" 
000 1 101 1 1 " 
000100110" 
000101001 
001010111 
o 1 1 1 1 100 0 
011110111 
010111001 
o 1 0 1 10 11 0 
011000010 
110110001 
111001100 
110001011 
110110010 
111000110 
111010001 
111001001 
110010011 
110101100 
110101111 
110000010 
111000101 
110001000 
110001101 
110001110 
110010000 
110100011 
110100101 
110100110 
111010010 
111001111 
110000111 
111001010 
110000100 
110101010 
110101001 
011010110 
010010111 
o 1 001 011 1 
011000001 

001100010 
001100100 
001100111 
001101000 
001101011 
100111100 

Note: Use Diagram 6-14 to determine the codes for unique WTC language characters. 

Diagram 6-7. USA EBCDIC Keyboard Codes (Sheet 2 of 2) 
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APL Typewriter Keyboard Codes - APL Off 

Graphic 

Upper 

ERASE INPUT 
ERASE EOF 
RESET 
DUP 
CLEAR 
INS MODE 
DEL 
TEST REQ 
FIELD MARK 
ENTER 
Space 

t 
+ 
-+ 
+-
-71 

l+-

I 
@ 

# 
$ 
% 

¢ 

& 

+ 
Q 

W 
E 

R 
T 
Y 
U 
I 

o 
P 

I 
A 

S 
D 
F 

G 
H 

J 
K 
L 

z 
X 

C 
V 
B 

N 
M 

< 
> 
? 

PFl 
PF2 
PF3 
PF4 
PF5 
PF6 
PF7 
PF8 
PF9 
PF10 
PF11 
PF12 

*Typamatic Key 

Lower 

PA1 

PA2 

1 
2 
3 
4 

5 
6 
7 

8 
9 
o 

Q 

W 
E 
R 

T 
Y 

U 
I 

o 
P 

-. 
A 

S 
D 
F 

G 
H 
J 
K 
L 

z 
X 

C 
V 
B 
N 
M 

Upper Shift 

o 1 2 3 4 5 6 7 8 P • 

0001011101 
000 1 0 1 1 000 

1001110001 
0010110101 
000 1 000 1 0 1 
000 1 0 0 0 0 0 0 
001 100 0 001 
1001111000 
0011110100 
o 1 0 0 0 0 0 000 • 
000 1 0 1 0 1 00' 
000 1 1 0 0 001 • 
000 1 100 1 00" 
000 1 101 000 • 
0001101101" 
000 1 001 100 * 
000 1 0 1 000 1 
0100111100 
0111110000 
o 1 1 1 1 0 1 1 0 1 
0101101100 
0110110001 
o 1 001 0 1 000 
o 1 0 1 0 0 0 0 0 1 
0101110001 
0100110101 
0101110100 
0110110100' 
0100111001 
1101100001 
1110011000 
1100010101 
1101100100 
1110001100 
1110100001 
1110010001 
1100100101 
1101011000 
1 1 0 1 0 1 1 1 0 1 
0101101001 
1 1 0 000 0 1 0 0 
1110001001 
1 1 000 1 0 0 0 0 
1100011001 
1100011100 
1 100 1 0 0 0 0 0 
1101000101 
1101001001 
1101001100 
0111101000 
o 1 1 1 1 1 1 1 0 0 
1110100100 
1 1 1 0 0 1 1 1 0 1 
1100001101 
1110010100 
1 1 000 0 1 000 
1101010100 
1101010001 
o 1 001 1 000 1 
0110111000 
o 1 1 0 1 1 1 1 0 1 

001 100 0 1 0 0 
001 100 1 000 
0011001101 
001 101 000 0 
0011010101 
0011011001 
0011011100 
001 1 1 0 0 000 
0011100101 
0011101001 
0011101100 
0011110001 

Lower Shift 

o 1 234 5 678 P " 

0001011101 
000 1 0 1 1 000 

00101 1 000 0 
0010110101 
000 1 000 1 0 1 
000 1 0 0 0 0 0 0 
001 100 000 1 
0010111001 
0011110100 
o 1 0 000 0 0 00' 
000 1 0 1 0 1 00* 
000 1 1 000 0 1 • 
000 1 100 1 00* 
000 1 1 0 1 000 * 
0001101101* 
000 1 001 100 * 
000 1 0 1 000 1 . 
1 1 1 1 0 00 1 0 0 
1111001000 
1 1 1 1 0 0 1 1 0 1 
1111010000 
1 1 1 1 0 1 0 1 0 1 
1 1 1 1 0 1 1 0 0 1 
1 1 1 1 0 1 1 1 0 0 
1111100000 
1 1 1 1 1 0 0 1 0 1 
1111000001 
o 1 1 000 0 0 0 1 • 
o 1 1 1 1 1 1 0 0 1 
100 1 1 0 0 0 0 0 
1 0 1 0 0 1 10 0 1 
1 0 0 0 0 1 0 1 0 0 
1001100101 
1010001101 
1 0 1 0 1 0 0 00 0 
10100 1 0 0 0 0 
1000100 1 0 0 
1001011001 
1001011100 
o 1 0 1 1 1 1 1 0 1 
1 0 0 0 0 0 0 1 0 1 
101 000 1 000 
10000 1 000 1 
1 0 0 0 0 1 100 0 
1000011101 
1 000 1 0 0 001 
100 1 000 1 0 0 
100 1 001 000 
1001001101 
o 1 0 1 1 1 1 0 0 1 
o 1 1 1 1 1 0 1 0 1 
1 0 1 0 1 0 0 1 0'1 
1010011100 
100 000 1 100 
1010010101 
100000100 1 
1001010101 
100 1 0 1 000 0 
0110101100 
0100101101 
o 1 1 0 0 0 0 1 0 0 

001 1 000 1 00 
o 0 1 1 0 0 1 0 00 
0011001101 
001 101 000 0 
0011010101 
0011011001 
0011011100 
0011100000 
0011100101 
0011101001 
0011101100 
0011110001 

Diagram 6-8. APL Modified EBCDIC Keyboard Codes (Sheet 1 of 2) 
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APL Typewriter Keyboard Codes - APL ON 

Upper 

ERASE INPUT 
ERASE EOF 
RESET 
DUP 
CLEAR 
INS MODE 
DEL 
TEST REO 
FIELD MARK 
ENTER 
Space 
+-' 
t 
+ 
-+ 

+­
-+1 

~PL ALT 

< 
S 

? 
w 
(. 

p 

t 
+ 
1 

* 
-+ 

a 
r 
L 

\J 
II 

o 
( 
) 
C 

-::J 

n 
U 
~ 

T 

I 

\ 
PF1 
PF2 
PF3 
PF4 
PF5 
PF6 
PF7 
PF8 
PF9 
PF10 
PF11 
PF12 

*Typamatic Key 

Graphic 

Lower 

PA1 

PA2 

1 

2 
3 
4 
5 
6 
7 
8 
9 
o 
+ 
x 

o 
W 
E 
R 

T 
Y 
U 
I 
o 
P 

A 
S 
D 
F 
G 
H 
J 
K 
L 
[ 

1 
z 
X 
C 
V 

B 
N 
M 

/ 

Alternate o 1 234 5 6 7 8 P 

0001011101 
000 1 0 1 1 000 

1001110001 
0010110101 
000 1 000 1 0 1 
000 1 000 000 
001 100 000 1 
1001111000 
0011110100 
o 1 0 0 0 0 0 0 0 0* 
o 0 0 1 0 1 0 1 0 0* 
000 1 1 0 0 0 0 1* 
o 0 0 1 1 0 0 1 0 0* 
o 0 0 1 1 0 1 0 0 0* 
o 0 0 1 1 0 1 1 0 1* 
o 0 0 1 0 0 1 1 0 0* 

1100001110 
101 0 0 0 0 001 
o 1 001 1 0 0 0 0 
1 000 1 100 0 0 
o 1 1 1 1 1 1 0 0 1 
1010111000 
0110111000 
1 0 1 1 1 1 1 0 0 1 
o 1 1 0 1 0 1 1 1 1 
0110101010 
o 1 1 000 0 0 0 1 
1011100001 
o 1 1 0 1 1 1 1 0 1 
1011010001 
1011000101 
1011001100 
o 1 1 1 1 0 1 1 1 0 
1 000 1 0 1 000 
1100001011 
1011001001 
1001110100 
0101110001 
1000111100 
101 1 000 000 
1000110101 
1000111001 
0110110100 
1011101000 
1 0 1 1 1 0 1 1 0 1 
1 0 1 0 1 1 1 1 0 1 
o 1 1 1 1 1 0 1 0 1 
100 1 0 0 000 1 
0100110101 
01011t0100 
1001101100 
1001101001 
1010101001 
1010101100 
1010110001 
1011110000 
1 0 1 1 1 1 1 1 0 0 
0101111000 
o 1 1 1 1 1 0 1 0 0 
1 0 1 1 0 1 1 1 0 1 

001 100 0 1 0 0 
o 0 1 1 00 1 0 0 0 
0011001101 
001 101 0 000 
0011010101 
0011011001 
0011011100 
001 1 1 000 0 0 
001 1 1,0 0 1 0 1 
0011101001 
0011101100 
0011110001 

o 1 234 5 6 7 8 P 

0001011101 
000 1 0 1 1 000 

00101 1 0 0 0 0 
0010110101 
000 1 000 1 0 1 
000 1 0 0 0 0 0 0 
001 100 0 001 
0010111001 
0011110100 
o 1 0 0 0 0 0 0 0 0 
000 1 0 1 0 1 0 0 
000 1 1 0 0 001 
000 1 100 1 0 0 
000 1 101 000 
0001101101 
000 1 001 100 

1111000100 
1111001000 
1 1 1 1 0 0 1 1 0 1 
1111010000 
1 1 1 1 0 1 0 1 0 1 
1 1 1 1 0 1 1 0 0 1 
1 1 1 1 0 1 1 1 0 0 
1111100000 
1 1 1 1 1 0 0 1 0 1 
1111000001 
0100111001 
1011011000 
1101100001 
1110011000 
1100010101 
1101100100 
1110001100 
1110100001 
1110010001 
1100100101 
1101011000 
1 1 0 1 0 1 1 1 0 1 
1 0 1 0 1 1 1 1 0 1 
1 1 0 000 0 1 0 0 
1110001001 
1 1 000 1 000 0 
1100011001 
1100011100 
1 100 1 0 0 0 0 0 
1101000101 
1101001001 
1101001100 
1010110100 
1 0 1 1 1 1 0 1 0 1 
1110100100 
1 1 1 0 0 1 1 1 0 1 
1100001101 
111001010\) 
1 1 000 0 1 000 
1101010100 
1101010001 
0110101100 
0100101101 
o 1 100 0 0 1 0 0 

001 100 0 1 0 0 
001 100 1 000 
0011001101 
001 101 0 0 0 0 
0011010101 
0011011001 
0011011100 
001 1 1 0 0 0 0 0 
0011100101 
0011101001 
0011101100 
0011110001 

Diagram 6-8. APL Modified EBCDIC Keyboard Codes (Sheet 2 of 2) 
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o 1 2 345 6 7 8 P 

1 1 1 1 0 0 1 1 1 0 

1101001010 
1100011010 
1 1 0 1 0 1 1 0 1 1 
1 1 0 1 0 1 1 1 1 0 
0100111010 
o 1 0 0 1 1 1 1 1 1 
1110001010 
1 1 0 0 0 1 1 1 1 1 
0100101110 
0100101011 
1 1 0 1 0 0 1 1 1 1 
1 1 1 0 0 0 1 1 1 1 
1001100011 
10100 1 101 0 
1000010111 
1001100110 
1010001110 
1010100011 
1010010011 
1000100111 
100 1 0 1 101 0 
1 0 0 1 0 1 1 1 1 1 
0101101010 
1 0 0 0 000 1 1 0 
1010001011 
1 000 0 1 001 0 
1000011011 
1000011110 
1 000 1 000 1 0 
1001000111 
1001001011 
1001001110 
1 1 1 0 0 1 1 1 1 0 
1 1 1 0 0 1 1 0 1 1 
1010100 1 1 0 
1 0 1 0 0 1 1 1 1 1 
1000001111 
1010010110 
1 0 0 0 0 0 1 010 
1001010110 
1001010011 
o 1 0 1 1 0 1 1 1 1 
o 1 0 1 1 1 1 1 1 0 
o 1 0 1 1 1 1 0 1 1 



Text Typewriter Keyboard Codes· Alt_nate OFF 

Graphic 

Upper 

ERASE INPUT 
ERASE EOF 
RESET 
DUP 
CLEAR 
INS MODE 
DEL 
TEST REO 
FIELD MARK 
ENTER 
Space 
+'00 
t 
1-
-+ 

+­
-M 

~ 

I 
@ 

# 
$ 
% 

4 
& 

+ 
a 
w 
E 
R 
T 
Y 
U 
I 
o 
P 
] 
A 

S 
D 
F 
G 
H 
J 
K 
L 

z 
x 
c 
V 

B 
N 
M 

PFl 
PF2 
PF3 
PF4 
PF5 
PF6 
PF7 
PF8 
PF9 
PF10 
PFll 
PF12 

* Typamatic Key 

Lower 

PAl 

PA2 

1 
2 
3 
4 
5 
6 
7 
8 
9 
o 

a 
w 
E 
R 
T 
Y 
U 
I 
o 
P 
! 
A 

S 
D 
F 
G 
H 
J 

K 
l 

z 
x 
c 
V 
B 
N 
M 

Upper Shift 

012345678P* 

000 1 011 101 
000 1 0 1 1 000 

1001110001 
00101 101 0 1 
000 1 000 1 0 1 
000 1 000 0 0 0 
001 1 000 001 
10011 1 1 000 
00111 101 0 0 
0100000000* 
000 1 0 1 0 1 0 0 
000110000:,1 * 
000 1 1 00 1 00*' 
o 0 0 1 1 0 1 0 0 0 *' 
000 1 101 101 * 
000 1 0 0 1 1 00* 
000 1 0 1 000 1 
o 1 0 0 1 1 11 0 0 
o 1 1 1 1 1 0 0 0 0 
o 1 1 1 1 0 11 01 
o 1 0 1 101 100 
~ 1 101 lob 0 1 
10101 101 0 0 
o 1 0 1 0 0 0 pOl 
o 1 0 1 1 1 000 1 
o 1 001 1 0 1 0 1 
o 1 0 1 1 1 0 1 0 0 
0110110100* 
o 1 001 1 1 ~ 0 1 
1 1 0 1 1 0 0'0 0 1 
1110011000 
1 1 000 1 0 1 0 1 
1 101 100 1 0 0 
1 1 1 000 1 100 
1 1 101 0 0 001 
111001000'1 
1 100 1 0 0 1 0 1 
1 101 0 1 100 0 
1 1 0 1 0 1 1 1 0 1 
1 0 1 1 1 1 01 0 1 
1 1 0 0 000 1 0 0 
1110001001 
1 1 D 0 0 1 000 0 
1 1 0 0 0 1 1 0 01 
1 1 000 1 1 100 
1 100 1 0 000 0 
1 1 0 1 000 1 0 1 
1 101 001 001 
1 101 001 100 
o 1 1 1 101 000 
a 1 1 1 1 1 1 1 00 
1 1 101 0 0 1 0 0 
1 1 1 a a 11 1 0 1 
1100001101 
1 1 100 1 0 100 
1 1 0 0 a a 1 000 
1 1 0 , Q 1 a '1 0 0 
11 0 1 0 1 a 0 0 '1 
o 1 101 0 1 100 
o 1 001 0 1 101 
o 1 1 0 1 1 1 1 0 1 

001 100 0 100 
001 100 1 000 
0011001101 
001 101 0 000 
0011010101 
0011011001 
0011011100 
00 1 1 1 0 0 a a 0 
0011100101 
001 1 101 001 
0011101100 
0011110001 

Diagram 6-9. Text Keyboard Codes (EBCDIC) (Sheet 1 of 2) 

Lower Shift 

o 1 234 5 6 7 8 P * 

000 1 0 1 1 101 
000 1 0 1 1 000 

00101 1 a a 0 a 
a 0 l' a 1 1 a 1 0 1 
000 1 a 0 a 1 0 1 
000 1 a a 0 a 00. 
001 100 0 001 
0010111001 
0011110100 
a 1 0 0 a a 0 a 0 a * 
000 1 a 1 0 1 a 0 
a 0 0 " 1 a 0 a 0 1 * 
a a a 1 1 0 0' 1 a 0 & 
000 1'1 a 10 0 a * 
000 1 101 101 * 
000 1 001 100 * 
000 1 a 1 a 0 a 1 
1111000100 
1111001000 
1 1 1 1 0 0 1 1 a 1 
1'111010000 
1 1 1 10 1 a 1 a 1 
1 1 1 1 0 1 1 0 0 1 
1 1 1 1 0 1 1 1 a 0 
1111100000 
1 1 1 1 1 o. a 1 a 1 " 
1.111000001 
a 1 100 a a 0 a 1 * 
a 1 1 1 1 1 1 0 a 1 
100 1 100 0 a a 
1010011001 
1 a 0 a a 1 a 1 a a 
100 1 t 6 a 1 a 1 
1 a 1 O. a a 1 1 a 1 
1016100 000 
10100 1 a 0 a 9 
100 a 1 a a 100 
1 a a 1 0,.1 1 0 0 1 
1001011100 
0,1,0 1 1 0 1 001 
1 0 0 0 0 0 a 1 0 1 
101 0 a a 1 000 
1 a 0 a a 1 000 1 
10000 1 100 a 
1000011101 
1 000 1 0 000 1 
100 1 000 100 
100 1 001 000 
1001001101 
o 1 a 1 1 1 1 a a 1 
a 1 1 1 1 1 a 1 a ,1 
1010100101 
1010011100 
1 a a a 001 100 
1010010101 
1 0 a a 001 0 a 1 
1 001 0 1 010 1 
100 f 0 1 000 0 
o 1 1 0 l' 0 1 1 0 0 
o 1 001 0 1 101 
o 1 1 0 0 0 0 100 

001 1 000 100 
o 0 1 1 0 O' 1 0 '0 0 
0011001101 
a 0 1 t Q 1 0 0 0 0, 
001 101 0 1 0 1 
0011011001 
0011011100, 
o 0 1 1 l' 0 0" 0 0 0 
0011100101 
001 1 101 001 
0011101100 
o 0 1 1 1 1:0 0 0 1 

Reference Data 6-13 



Text Typewriter Keyboard Codes· Alternate ON 

Upper 

ERASE INPUT 
ERASE EOF 
RESET 
DUP 
CLEAR 
INS MODE 
DEL 
TEST REO 
FIELD MARK 
ENTER 
Space 
...-J1i] 
t 
.j. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
o 

+ 
a 
w 
E 

R 
T 
y 

U 
I 

o 

A 
S 
D 
F 
G 

H 

J 
K 
L 

} 
Z 
x 
C 
V 

B 
N 
M 

? 
PFI 
PF2 
PF3 
PF4 
PF5 
PF6 
PF7 
PF8 
PF9 
PF10 
PF11 
PF12 

ALT 

* Typamatic Key 

Graphic 

Lower 

PAl 

PA2 

1 
2 
3 
4 
5 
6 
7 
8 
9 
o 

t­
O 
W 
E 
R 
T 
y 

U 
I 

o 
P 
! 

A 
S 
D 
F 
G 
H 
J 
K 
L 

z 
x 
C 
V 

B 
N 
M 

\ 

Code 

1 
2 
3 

I 
[J 

~ 
t 
.j. 

( 

) 

o 
± 
I 
T ..., 
1\ 
v 

r 
l 
Q 
'if 
f­
t 
-i 
6 
52 

n 

< 
~ 

~ 
> 

Upper 

o 1 2 3 4 56 7 8 P 

0001011101 
0001011000 

1001110001 
0010110101 
0001000101 
0001000000* 
0011000001 
1001111000 
0011110100 
0100000000* 
0001010100 
0001100001* 
00 0 1 1 0 0 1 0 0* 
00 0 1 1 0 1 0 0 0* 
0001101101* 
o 0 0 1 0 0 1 1 0 0* 
0001010001 

1011000110 
1011001010 
1 0 1 1 00 1 1 1 1 
1011010010 
1 0 1 1 0 1 0 1 1 1 
1 0 1 1 0 1 1 0 1 1 
1 0 1 1 0 1 1 1 1 0 
1011100010 
1 0 1 1 1 0 0 1 1 1 
1011000011 
1000110011 
1000111010 
1101100001 
1110011000 
1100010101 
1101100100 
1110001100 
1110100001 
1110010001 
1100100101 
1101011000 
1 1 0 1 0 1 1 1 0 1 
01 0 1 1 1 1 1 0 1 
1100000100 
1110001001 
1100010000 
1100011001 
1100011100 
1100100000 
1101000101 
1101001001 
1101001100 
0111101000 
1001000010 
1110100100 
1 1 1 0 0 1 1 1 0 1 
1100001101 
1110010100 
1100001000 
1101010100 
1101010001 
o 1 1 0 1 0 1 1 0 0* 
0100101101 
o 1 1 0 1 1 1 1 0 1 
0011000100 
0011001000 
0011001101 
0011010000 
0011010101 
0011011001 
0011011100 
0011100000 
0011100101 
o 0 1 1 1 0 1 00 1 
o 0 1 1 1 0 1 10'0 
0011110001 

Diagram 6·9. Text Keyboard Codes (EBCDIC) (Sheet 2 of 2) 

6·14 

Lower 

012345678P 

0001011101 
0001011000 

0010.110000 
0010110101 
0001000101 
o 0 0 1 0 0 0 0 0 0* 
0011000001 
0010111001 
0011110100 
o 1 0 0 0 0 0 0 0 0* 
0001010100 
0001100001* 
o 0 0 1 1 0 0 1 0 0* 
00 0 1 1 0 1 000* 
0001101101* 
0001001100* 
0001010001 

1111000100 
1111001000 
1 1 1 1 00 1 1 0 1 
1111010000 
1 1 1 1 0 1 0 1 0 1 
1 1 1 1 0 1 1 00 1 
1 1 1 1 0 1 1 1 00 
1111100000 
1 1 1 1 1 0 0 1 0 1 
1111000001 
1 0 1 1 1 1 1 1 1 1* 
1 0 1 1 1 1 1 001 
1001100000 
1010011001 
1000010100 
1001100101 
1010001101 
1010100000 
1010010000 
1000100100 
1001011001 
1001011100 
0101101001 
1000000101 
1010001000 
1000010001 
1000011000 
1000011101 
1000100001 
1001000100 
1001001000 
1001001101 
o 1 0 1 1 1 1 001 
1010000010 
1010100101 
1010011100 
1000001100 
1010010101 
1000001001 
1001010101 
1001010000 
o 1 1 0 1 0 1 1 0 0* 
o 1 0 0 1 0 11 0 1 
o 1 1 0 1 1 1 1 0 1 
0011000100 
0011001000 
0011001101 
0011010000 
0011010101 
0011011001 
0011011100 
o 0 1 1 1 0 00 0 0 
0011100101 
0011101001 
0011101100 
0011110001 

Code 

012345678P 

1110001100 

0001010100 
1 1 1 0 0 1 1 0 1 1 
1 1 1 001 1 1 1 0 

1000101011 
1001101010 
1010101010 
o 1 0 0 1 1 1 1 0 1 
1001000001 
0100101000 
1000101000 
1100001011 
1000110110 
1 0 0 1 1 1 0 1 1 0 
1010000111 
1 0 0 1 1 1 1 0 1 1 
1010110010 
1 0 1 1 1 1 0 1 1 0 
1 0 1 1 1 1 0 0 1 1 
0110101010 
o 1 1 0 1 0 1 1 1 1 
1 001 1 1 1 1 0 1 
1000111100 
1000110101 
1000111001 
1 1 1 1 0 0 1 1 1 0 
1100011010 
1 0 1 0 1 1 0 1 1 1 
1 000 1 1 1 1 1 1 
1 0 1 0 1 1 1 0 1 1 
1 0 1 1 1 0 1 1 0 1 
1011101000 
o 1 1 1 1 1 1 001 
1 0 1 1 0 1 1 1 1 0 
1 0 1 1 0 1 1 0 1 1 
1 00 1 1 0 1 1 1 1 
o 1 0 1 1 1 1 1 1 0 
o 1 0 1 1 1 1 0 1 1 
1 0 1 0 1 0 1 1 1 1 
1 0 1 1 1 1 1 0 1 0 
1 0 1 1 1 0 1 1 1 0 
1 1 000 1 1 1 1 1 
1 01 0 1 1 1 1 1 0 
1 0 11 1 0 1 0 1 1 
0100110000 
1000110000 
1010111000 
0110111000 



Second 
Hex CONTROL BIT = o (KEYBOARD BIT 8 = 0) 
Char. 

00 01 10 

Hex 00 01 10 11 00 01 10 11 00 01 10 
1 

Bits 

J 
0 1 2 3 4 5 6 7 8 9 A 

4567 

0000 0 DEL TEST SP & 
REO 

0001 1 INS PF 1 / a j 
MODE 

0010 2 PF 2 b k s 

0011 3 ---I PF 3 c I t 

0100 4 K- PF 4 d m u 

0101 5 ~ PF 5 e n v 

0110 6 ERASE PF 6 f 0 w 
EOF 

0111 7 ERASE PF 7 g p x 
INP 

1000 8 t PF 8 h q y 

1001 9 -t PF 9 i r z 

1010 A 
---

PF 10 ~ ! : < 

1011 B +- PF 11 $ # 

1100 C PA 1 PF 12 < * % @ DUP 

1101 D CLEAR ENT ( ) 
, 

-

1110 E PA 2 + ; > = FM 

1111 F I -, ? " 

Note: The 66-key APL keyboard does not include codes 31 through 3C (PF 1 through PF 12). 

Diagram 6-10. 3277 APL Keyboard Codes with APL Turned Off 

11 00 01 

B C D 

A J 

B K 

C L 

D M 

E N 

F 0 

G P 

H 0 

I R 

11 

10 

E 

S 

T 

U 

V 

W 

X 

"Y 

Z 

11 

F 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

First 
Hex 
Char 

Bits 
_0,1 

_2,3 

-.-- Hex 0 

Reference Data 6-15 



6-16 

Second 
Hex OONTROLBIT = 0 (KEYBOARD BIT 8 = 0) 
Char 

00 01 

Hex 00 01 10 11 00 01 10 11 00 01 

Bits 1 0 1 2 3 4 5 6 7 8 9 
4567 

0000 .. 0 DEL TEST SP 
r- 111"'0 

REO 

0001 1 INS PF 1 / 
MODE • 

0010 2 PF 2 

0011 3 ~ PF 3 

0100 4 APL PF 4 
ALT 

0101 5 I+' PF 5 

0110 6 ERASE PF 6 
EOF 

0111 7 ERASE PF 7 
INP 

1000 8 t PF 8 

1001 9 + PF 9 

I""'" I'" 
,.. 

1010 A -+ PF 10 : t :J . ,... 
1011 B +- PF 11 

' . c • 
1111"'" 1111"'" 

·1100 C PA 1 . PF 12 < * ::;; DUP 
,... ~ I"" III"'" r- ,... 

1101 D CLEAR ENT ( ) I I 0 -
III"'" I'" III"'" ,... 

1110 E PA 2 
.. + ; > = L FM • I"" III"'" 

1111 F ? -+ +-

Notes: The 66-key APL keyboard does not include codes 31 through 3C (PF1 through PF 12). 
. Graphic f::. associated with code 1-F3 not shown on key; see Diagram 6-3. 
~ denotes uppercase only. 
• denotes lowercase only. 
• denotes alternate case only. 

Diagram 6-11. 3277 APL Keyboard Codes with APL Turned On (Sheet 1 of 2) 

10 

10 

A 

r-

,.. 
n 

r-
u 

~ 

1. 

[ 

~ 

:::: 
~ 

0 

• 

11 

11 00 01 

B C D 

Ira 

~ 

E A J 

• • ~ 

1 B K 

• • r-
P C L • • ~ 

w D M 

• • 
E N • • 

x F 0 

• • • r-
\ G P 

• • ~ 

.- H a 
• • 

I R • • ... 
\j 

~ 

/'-, 

r-
T 

1 • • ~ 
:;t. 

,... 
I 

10 

E 

S 

• 
T • 
U 

• 
V • 

W 

• 
X 

• 
y 

• 
Z • 

11 

F 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

• 

• 
• 
• 

• 
• 

• 

• 
• 
• 

First 
Hex 
Char 

Bits 
0,1 

2,3 

Hex 0 



Second 
Hex CONTROL BIT = 1 (KEYBOARD BIT 8 = 1) 
Char. 

00 01 10 

Hex 00 01 10 11 00 01 10 11 00 01 10 11 
1 

Bits 

~ 
0 1 2 3 4 5 6 7 8 9 A B 

4567 

0000 0 

• • 
0001 1 A J -

• • • 
0010 2 [ 1$ § 

• • • 0011 3 C L T - - -
• • • 0100 4 D M U - - -
• • • 

0101 5 E N V - - -
• • • 0110 6 F 0 w - - -
• • • 

0111 7 G P X - - -
• • • 

1000 8 H Q Y - - -
• • • 1001 9 I R Z - - -",. .l1li""'" 

1010 A " ~ " ",. .~ ~ 
1011 B V Pi V '" 

1100 C 

1101 D 

• • 1110 E ¢ f 
• • 

1111 F iSt , 
Notes: The 66-key APL keyboard does not include codes 31 through 3C (PF 1 through PF 12). 

Graphic Q associated with code 1-F3 not shown on key; see Diagram 6-3. 
l1li""'" denotes uppercase only . 
• denotes lowercase only . 
• denotes alternate case only. 

Diagram 6-11. 3277 APL Keyboard Codes with APL Turned On (Sheet 2 of 2) 

0 

00 01 

C D 

~ • 
i- I 

~. 
! • 

",. 
1/ ~f· 

• • 
® ~ 

11 

10 

E 

• 
e 

• 
iii 

• Q) 

• 
m 

11 

F 

• !J. 

First 
Hex 
Char. 

Bits 
"'--0,1 

'--2,3 

.-- HexO 

Reference Data 6-17 



Second 
Hex CONTROL BIT = 0 (KEYBOARD BIT 8 = 0) 
Char 

00 01 10 

Hex 00 0, 10 11 00 01 10 11 00 01 10 

Bits ~ 0 1 2 3 4 5 6 7 8 9 A 
4567 

0000 0 DEL TEST SP & 0 --
REO 

0001 1 INS PF 1 / a j 
MODE 

0010 2 PF 2 b k s 

0011 3 -+1 PF 3 c I t 

0100 4 K- PF 4 d m u 

0101 5 I+' PF 5 e n v 

0110 6 ERASE PF 6 f 0 w 
EOF 

0111 7 ERASE PF 7 9 P x 
INP 

1000 8 t PF 8 h q y 

1001 9 + PF 9 i r z 

1010 A -+ PF 10 c ! : t ::J n 

1011 B ,- PF 11 $ # c u 

1100 C PA 1 PF 12 < * % @ ::; DUP .1 

1101 D CLEAR ENT ( ) I r - 0 [ 

1110 E PA 2 + ; > = L FM 2 

1111 F I ? " -+ +- 0 

Diagram 6-12. 3277 APL Keyboard Codes - US EBCDIC (Sheet 1 of 2) 

6-18 

11 00 01 

B C D 

(J, 

E A J 

l B K 

P C L 

W D M 

E N 

x F 0 

\ G P 

0" H 0 

I R 

\j 

A 

T 

] 

7! 

I 

11 

10 

E 

S 

T 

U 

V 

W 

X 

Y 

Z 

11 

F 

1 

2 

3 

4 

5 

6 

7 

8 

9 

First 
Hex 
Char. 

Bits 
~0.1 

~2.3 

-'--HexO 



Second 
Hex CONTROL BIT = 1 (KEYBOARD BIT 8 = 1) 
Char. 

00 01 10 

Hex 00 01 10 11 00 01 10 11 00 01 10 11 00 
1 

Bits 

~ 
0 1 2 3 4 5 6 7 8 9 A B C 

4567 

0000 0 

0001 1 ~ ::! 

0010 2 ~ !5 ~ + 
.. 

0011 3 £ !::. I 

0100 4 Q M \! 

0101 5 E N Y. - ~ 

0110 6 F 2 w '9 - -
0111 7 ~ ~ X ~ -

1000 8 H 9 ~ -

1001 9 .!.. ~ ~ 

1010 A '"f. ~ 1\ 

1011 B V ~ V ~ 

1100 C 

1101 D 

1110 E ¢ I-

1111 F Q \: 

Notes: The 66-key typewriter keyboard does not include codes 31 through 3C (PF 1 through PF 121. 
Graphic 11. associated with code l-Hex F3 not shown on key; see Diagram 6-3. 

Diagram 6-12. 3277 APL Keyboard Codes - US EBCDIC (Sheet 2 of 2) 

11 

01 10 

D E 

I e 

! Ii] 

't <D 

4> ID 

11 

F 

/" 

First 
Hex 
Char. 

Bits 
~0,1 

_2,3 

........ HexO 
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Second 
Hex CONTROL BIT = 0 (KEYBOARD BIT 8 = 0) 
Char. 

00 01 10 

Hex 00 01 10 11 00 01 10 11 00 01 10 
1 

Bits l 0 1 2 3 4 5 6 7 8 9 A 
4567 

0000 0 DEL TEST SP & - 0 REO 

0001 1 INS PF 1 / a j 
MODE 

0010 2 PF 2 b k s 

0011 3 -+I PF 3 c I t 

0100 4 K- PF 4 d m u 

0101 5 +-' PF 5 e n v 

0110 6 ERASE PF 6 f 0 w 
EOF 

0111 7 ERASE 
INP 

PF 7 
9 P x 

1000 8 t PF 8 h q Y 

1001 9 -j. PF 9 i r z 

1010 A -+ PF 10 ¢ ! : t 

1011 B +- PF 11 . $ # 

1100 C PA 1 PF 12 < . % @ ~ DUP 

1101 D CLl;AR ENT ( ) - I r [ 

1110 E PA 2 + ; > - L FM 2 

1111 F . I ..., ? " """* *-

Note: The 66-key APL keyboard does not include codes 31 through 3C (PF 1 through PF 12). 

Diagram 6·13. Text Fe~ture Keyboar~ Codes - US EBCDIC (Sheet 1 of 2) 
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11 00 01 

B C D 

A J 

B K 

C L 

D M 

E N 

F 0 

\ G P 

H a 

I R 

\} 

~ 

] 
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I 

11 

10 

E 

S 

T 

U 

V 

W 
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Y 

Z 

11 

F 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

First 
Hex 
Char 

Bits 
"'II--- 0,1 

_2,3 

~HexO 



Second 
Hex CONTROL BIT = 1 (KEYBOARD BIT 8 = 11) 

Char 
00 01 10 

Hex 00 01 10 11 00 01 10 11 00 01 10 
1 

Bits 

t 
0 1 2 3 4 5 6 7 8 9 A 

4567 

0000 0 .J \ , , 
-0001 1 0 

-
0010 2 

0011 3 

0100 4 

0101 5 

0110 6 

0111 7 

1000 8 

1001 9 

1010 A 1\ 
1 2 3 

1011 B v n L 

1100 C - r 

1101 D " 
( ) 

i-

1110 E I + + -j -

1111 F \ + - . 

Diagram 6·13. Text Feature Keyboard Codes - US EBCDIC (Sheet 2 of 2) 

11 00 

B C 

0 

1 

2 T 
3 

4 

5 

6 

""Q 

7 
~ 

8 

9 

n 

.J 

., 

T 

...L 

-

11 

01 10 

0 E 

tB 

t ~ 

~ cp 

11 

F 

---

~ 

-

First 
Hex 
Char 

Bits 
0,1 

2,3 

Hex 0 
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USA Austrian! Belgian! Danish! Finnish! United Keyboard 
Language EBCDIC German French Norwegian Swedish Italian Portuguese Spanish Kingdom Code 

01234567P 

Key $ U $ Jl. Jl. $ 9 Pts .f. 010110110 
Graphic $ U $ "- Jl. $ 9 Pt .f. 

Key # A # k A # '0 N # 011110111 
Graphic # A # A:, A # '0 N # 

Key @ 0 @ j2j 0 @ A @ @ 011111000 
Graphic @ 0 @ j2j a @ A @ @ 

Key ! X5A ! X5A X5A ! X5A ! ! 010110101 
Graphic ! U ! Jl. Jl. ! 9 ! ! 

Key .. X7F .. X7F, X7F .. X7F N " 01 1 1 1 1 1 10 
Graphic .. A .. A:, A .. '0 N .. 
Key t X4A 4 X5A X4A 4 X4A ¢ $ 010010100 
Graphic 4 0 4 j2j 0 ¢ A ¢ $ 

Diagram 6-14. WTC Language Keyboard Codes (Data Entry Keyboard) 

USA USA USA Austrian! Belgian! Danish/ Finnish/ United Keyboard 
Language EBCDIC ASCII-A ASCII-B German French Norwegian Swedish Italian Portuguese Spanish Kingdom Code 

01234567P 

Key $ $ $ U (Shift) $ .8. (Shift) Jl. (Shift) $ g (Shift) Pts .f. 0101 10110 
Graphic $ $ $ U $ .8. Jl. $ 9 Pt .f. 

Key # # # A (Shift) # k(Shift) A (Shift) # a (Shift) N (Shift) # 01 11 1011 1 
Graphic # # # A # Pe- A # 75 N # 

Key @ @ @ o (Shift) @ (lS (Shift) o (Shift) @ A (Shift) @ @ 011111000 
Graphic @ @ @ 0 @ j2j '0 @ It. @ @ 

Key ! 1 1 .l! ! .8. .8. ! g ! ! 0101 10101 
Graphic ! 1 1 u ! $. .8. ! 9 ! ! 

Key .. .. .. A .. k A .. a N .. 01 1 1 1 1 1 1 0 
Graphic .. .. .. A .. M- is.. .. a N .. 
Key 4 [ [ 0 ¢ (lS 0 ¢ A ¢ $ 010010100 
Graphic 4 [ [ 0 ¢ ¢ 0 t A ¢ $ 

Key I I ! I I I I I I I I 010011110 
Graphic I I ! I I I I I I I I 

Key ----, --, 
"-

--, ----, --, ---, ...--,-, ----, ----, ---, 0101 1 1 1 1 1 
Graphic 

----, ---, "- --, ----, ----, ---, ---, ----, ----, ---, 

Key X6A 011010101 
Graphic (None) 

Diagram 6-15. ASCII and WTC Language Keyboard Codes (Typewriter Keyboard) 

6-22 



Logic Page Function or Significant I/O Signals 
Location and Name Type Reference Major Units Input Output 

*A2 9072 KM111-161 Tests for modified Keybd Strobe; Keybd KB lock; FF Enable; Ld 
Keyboard Controls - 2 characters and Reset; CU Busy; KB to Fets; Char Rdy 

protected data. I ndex; I/O Unlock Decode; MDT Load Bit 7. 
Contains keyboard Keybd; Allow Char 
operation latches, Load. 
control latches, 
and MDT latch. 

*B2 9069 KM011-071 Contains KB decoder, KB Bits 1-7, and P; KB Op Decoder outputs; 
Keyboard Controls - 1 Tab controls, Cursor Alpha Shift; Numeric Char Edit; Csr Edit; 

Controls, and Shift; KB Strobe. Op Complete; I nsert Bit 
I nsert!Delete 9; Csr Move; Keybd Bits 
Controls. 1-7. 

C2 9066 MG011-061 Contains message CR Bits 0-9; SR FQ Ser in Bits 0-9; Mesg 
I/O Gating and Parity buffer register and Bits 3-11; KB Bits Bfr Bits 1-9; Attb Reg 

parity check 1-7; Fets Out Bits Bits 2-6; P Chk Bfr. 
circuits, late 0-9; Load I/O Data; 
register, attribute Load Message Buffer. 
register, and 
gating circuitry 
for line buffer and 
message buffer. 

02 (Model 1) 9057 MB011-061 Model 1 - Contains FQ Ser in Bits 0-9; Fets Out Bits 0-9. 
480 Storage and Gate 480-character Serial Shift Gt; 

message buffer Shift Fets. 
and gates. 

02 (Model 2) 9065 MB011-061 Model 2 - Contains TQ Ser in Bits 0-9. 
960 Storage and Gate 960-character message 

buffer a nd gates. 

E2 L514 KA111-121 Contains line driver Data to Control Unit; Data to Control Unit; 
SERDES and Special and line receiver, Data to Driver Data from Driver Receiver; 
Circuits I/O serializer! Receiver; Mesg Bfr SR Bits 1-12; Osc. 

deserializer Bits 1-9; Keyb bits 
(SERDES) and gates, 3-7; Data. 
oscillator, and 
5V relay switch. 

F2 9065 MB111-161 Model 1 - Not used. Third Quarter Serial FetsOut Bits 0-9. 
960 Storage a nd Gate Model 2 - Contains in Bits 0-9 (from 

960 character card 02); Shift Fets. 
message buffer and 
gates. 

G2 9068 KA011-081 Contains operation Osc, End Screen; Stop Clock; Index; Sound 
I/O Control decoder, I/O gating Fets Out Bit 7-8; Alarm; Write Latch; 

controls, status SR Bits 1-12; Data System Ready Latch; 
register, SERDES from Driver Receiver; Control Word 1 and 2; 
controls, and cursor Attention inputs. Clock; Data; I nput Data; 
positioning controls. Device Busy; Read Sync; 

Xmit Check; Read Out 
Shift; Data to Driver 
Receiver; CU Busy; 
Input Inhibited; Load 
I/O Data; Protected Bfr. 

*Optional feature cards 

Diagram 6-16. Logic Card Data (Sheet 1 of 2) 
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Logic Page Function or Significant I/O Signals 
Location and Name Type Reference Major Units Input Output 

H2 9071 KF011-071 Contains dot counter, Osc; Read Out Shift; Interface Op Step Retrace 
Clock and Step Control character cou nter, Set I/O Fast Shift; Ctr; Dot 1-8; Char 0; 

buffer shifting Load Late Reg; Last Next to Last Char; Last 
controls, and buffer Line. Char; Char Ctr All 
attribute register. Ones; Fast Shift Latch; 

Unformatted Display; 
Normal Gates; High 
Intensity, Non Disp 
Blank; Unprotected Char; 
Numeric Field. 

J2 9067 KFlll-181 ContaIns retrace Step Retrace Ctr; Set Blank for Retrace; 
Display Control counter, line Retrace Blank; Lines First 9 Lines; Ld LB 

counter, row counter, 0-9; Csr Line; Input Gates; Shift Line 
analog controls, I nhibited; System Buff; Ld Atb Reg from 
and controls to Ready; I nsert Mode. Fets; Step Row Ctr; 
display indicators. Horiz Sync; Blank 

CRT at Video Output; 
Row 0; Row 1; Last 
Row; End Screen; 
Unblank; Shift Fets; 
Vertical Retrace; 
Bump Display; Serial 
Shift GT. 

K2 9058 MC011-091 Contains gates to Fets Out Bits 2-9; Pre ROS Bits 2, 3, and 
Line Buffer and (M1) line buffer, ROS Shift Line Buff; 7; Bits 4, 5,6, and 8 
Character Generator 9070 register, line Blank CRT at Video from Line Buffer; Non 

(M2) buffer, ROS Output; Unblank Display or Hi I nten; 
character generator, Ind; Lines 0-8. Video Data Out. 
and data serializer 
for analog. 

L2 
(Not Used) 

*M2 9088 KT011-061 Contains selector I/O Busy; Bits 4, 5, Bit 7 and LB and MB; 
LP Control light-pen interface 6, and 8 from Line LP Busy; LP Aid Bits 

and control Buffer; Pre ROS 3, 4, 5, and 6. 
circuitry. bits 2, 3, and 7. 

*N2 2229 KR011-071 Contains magnetic CR Data; Keybd Strobe; Bits 0-7; 
Card Reader card reader interface Bits 0-7; Keybd Pty; Gate Keyboard. 

and control Parity Bit. 
circuitry. 

*Optional feature cards 

Diagram 6-16. Logic Card Data (Sheet 2 of 2) 
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Card Pin ALD Signal Name Card Pin ALD Signal Name 

A-A2 B04 KM141 + DE Up Shift A-H2 B03 KF071 + Null Bet Cur and End 

G04 KM111 - Ld KB to Fets 006 KF071 + Numeric Field 

*M10 KM141 - Keybd Strobe 013 KF021 - Dot6 

P05 KM131 - Load Late Reg Gt G03 KF071 + Unprotected Char 

S03 KM141 - Keybd Lock G11 KF041 - Shift Fets 

*S09 KM141 - Keybd Reset G13 KF061 + High Intensity 

S12 KM141 + KBTune J02 KF051 + Unformatted 0 isp Lth 

U04 KM141 + FF Enable J09 KF051 + Normal Gates 
U06 KM121 - I nsert Mode M09 KF051 + Fast Shift Latch 

M13 KF031 - Char All Ones 
A-B2 G03 KM041 - Fill Hole P06 KF031 - Next To Last Char 

G09 KM021 - KB Attn Lock KB P10 KF021 + Blank For First Frame 
J10 KM041 - Clr Norm Gt Lth U06 KF021 - Late Reg Strobe 
M03 KM031 + Erase Fld 6 

*M10 KM031 + Keybd Bit 5 A-J2 B04 KF131 - Cond Fets Bit 8 
*M11 KM031 + Keybd Bit 7 B10 KF131 + Ld LB Gates 
P06 KM031 - Set EAU Lth 7 G08 KF161 - U nblank I nd 

*S02 KM031 + Keybd Bit 3 M08 KF151 - End Screen 
*S05 KM031 + Keybd Bit 0 P04 KF181 + Up Line 
*508 KM031 + Keybd Bit 1 S02 KF151 + Last Row 
*S09 KM031 + Keybd Bit 2 S05 KF141 + Blank CRT at Video 
*S13 KM021 + Keybd Parity Bit Output 
*U05 KM031 + Keybd Bit 4 S09 KF141 - Force Unblank Line 
*U09 KM031 + Keybd Bit 6 S12 KF171 - Bump Display 

U13 KM011 - Insert Csr Bit 9 S13 KF171 + Vertical Retrace 
U02 KF141 + Dev Check 

A-C2 P04 MG051 +POR U10 KF141 + Horiz Sync 
*S02 MG051 - POR 
S03 MG041 + P Chk Bfr A-K2 P11 MC081 + Non Dis Or Hi Inten 

S09 MC091 + Video Data Out 
A-E2 *B02 KA111 + Relay Coil 

B09 KA111 + Switched 5V A-M2 *004 KT041 - LP Strike 
B12 KA121 + 2.385 MHz Osc P09 KT051 - Draw Bars 
J13 KA121 + 4.770 MHz Osc *U06 KT051 - LP Sw Closed 

A-F2 M02 MB141 + Fets Out Bit 9 

A-G2 B09 KA081 + Insert Null 
*B10 KA071 - Clr Insert Csr Latch 
*D07 KA061 - Security Key 
G04 KA081 + Delete Csr Bit 9 
G07 KA071 - Protected Bfr 
G09 KA061 - Device Busy Status Dot 
J05 KA081 - I nsert Cursor Norm 
J13 KA071 - Set I/O Fast Shift 
M06 KA061 + CU Busy 
P02 KA021 + Index 
S04 KA031 - Delete MDT Bit 7 
S06 KA031 - Syst Rdy Lth Set 
S09 KA071 - Op in Process 
S10 KA061 - I nput Inhibit 

*Input pins 

Diagram 6-17. Probe Pin Data 
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Feature Name Feature Number 

Typewriter and Operator Console 4630,4632,4633, 
Keyboards 2955 

Data Entry Keyboards 4631,2973 

Keyboard Numeric Lock 4690 
(USA English, UK English, 
Finnish, and Swedish) 

Keyboard Numeric Lock 4690 
(Austrian, Belgian, Danish, 
French, German, Italian, 
Norwegian, Portuguese, and 
Spanish) 

*00 not add this wire if display station is at EC 717946 or higher. 

Diagram 6-18_ Keyboard Feature Jumpers 

*Key 
Modules 

Shift 

o 

Jumper 

Add wire: 
* A2B06 to A2008 

Remove wire: 
A2B06 to A2008 

Add wire: 
B4B 12 to B4008 
Remove wire (if installed): 
B5B03 to B5008 

Add wires: 
B4B 12 to B4008 
B5B03 to B5008 

To Connector KB 2 
(May not be present 
on all keyboards) 

Encoder ~ 
...... ___ J----*-*S-t-rob-e-(-P-in-R....;.):.... ~ To Connector KB 1 

MOS } 

*Each key module (except RESET and the shift keys) 
generates two active inputs to the encoder. 

**The strobe signal is active when two and only two 
active inputs are present at the encoder. 

Diagram 6-19. Type A Keyboard Encoding 
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I Hinge 

1/2 Boord (Model 2)-1 

N 
r--. 
0 
~ 

4 

A 

0::-
-0 
0 
~ 

YI Y2 Y3 

(Spore) I I (Spore) 

I I (Spore) 

C D G H K 

;0- J ~ 
l() co i:::: R ] -0 

~ 
-0 -0 

~ ~ ~ ~ U U 

" " " " Vl Vl 

a 

I---+--+-~- 1---1--1- -~ I-+---t---+-- -- I--t--

~ 
~ 

(; 

" 
]0" 0 

e u ~ d c a.. 0 "'U 

I-(l- t--~-r-~ --r--- §--
o ~ 2 ~ 
~ ~ ~ ~ 

u " o " U ::; 

+-- -If--+--+--]- -+-- -I-- - t-- -~ - I- f-- I- ~ I-- +--+-- -I--+-- - --

ZI 

Keyboard 
(Optional Feature) 

" ! 

j 
Z2 Z3 

'--___ (_spo_re_) __ --'I LI ___ A_na_I_09 ___ ~ 

I 

- "\ - -~--"-Se-e-A-LD-Z-Z-lO-l-to-c-o-rr-e-la-te-co-r-d -ty-p-e-t-o-p-ar-t-n-um-b-e-r-. -------------------1--­
Hinge 

(Model 1) Unique Cord Chort 

Locotion Model Language Nome Type 

D2 I All 480 Stor and Gate 9057 
D2 2 All 960 Stor and Gate 9065 
F2 I All Spore - Not Used -
F2 2 All 960 Star and Gate 9065 
K2 I US English EBCDIC Line Buffer and Char Gen 9058 
K2 I US English ASCII-A Line Buffer and Char Gen 9103 
K2 I US English ASCII-B Line Buffer and Char Gen 9104 
K2 1 UK English Line Buffer and Char Gen 9102 
K2 I German Line Buffer and Char Gen 9101 
K2 I Swedish/Finnish Line Buffer and Char Gen W068 
K2 I Norwegian/Danish Line Buffer and Char Gen W069 
K2 1 Spanish Line Buffer and Char Gen W070 
K2 1 Portuguese Li ne Buffer and Char Gen W072 
K2 2 US English EBCDIC Line Buffer and Char Gen 9070 
K2 2 US English ASCII-A Line Buffer and Char Gen 9098 
K2 2 US English ASCII-B Line Buffer and Char Gen 9099 
K2 2 UK English Line Buffer and Char Gen 9097 
K2 2 German Line Buffer and Char Gen 9096 
K2 2 Swedish/Finnish Line Buffer and Char Gen W075 
K2 2 Norwegian/Danish Line Buffer and Char Gen W076 
K2 2 Spanish Line Buffer and Char Gen W077 
K2 2 Portuguese Line Buffer and Char Gen W079 
K2 2 (APL) US English EBCDIC Line Buffer and Char Gen AG28 

(Languages not listed use USA EBCDIC cord types.) 

Diagram 6-20. Board Layout by Card Fw,~:tion - Without Features (Card Side View) 
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Hinge I 

2/3 Board 
(ModeI2)~ 

I 
I 

Y1 Y2 Y3 Y4 

(Spare) 

I I (Spare) I I (Spare) II Light Pen 

t A C D G H K M N 

~ 0::- ~ t: :;-

1 

to co i:::: R I ~ li -0 -0 a 
~ 

-0 -0 -0 
0 0 0 V 0 g g 0 0 
~ ~ ~ ~ ~ V ~ 

Ql 
Ql 

~ Ql 
Vl 

:! 
.~ 

U 
Ql 

"0 -0 
a - ._-- -- f--'u '-r----r-- .- .-.- - I-- .- -~-

8.. -0 

~ a 
V 

4 

I i c 
N ~ C ~ 

Ql 

I I 
Ql l? 

.E 0">: -0 

~ ~ 
l?'C 

~ 
0 ] 0 Ql ~ V .r. ::'3 -0 t -gO c V 

c a g- o -0 I--~ -
0 

1--3--1--3--r--.j - --v-

T 
_ON -3- f---c/i--

__ v_ 
-c- _v_ 

T 
E~ S a c 

1: -0 Ql 

~ § I &. g ., Vl 0 
~ ~ ., 

1 <3 
Vl 0:;';: ! .r. 

i-
-0 ~ -"- 0 ~ 0> >- '" U ., 

~ 
0 ., ::J 

~ ~ u c 
-' 

., 
::'3 ::'3 

- - I-- - ~-----r-- f--~ - '- - - - f-- - I-- ~-
I I 

~ 
., 

I i 
Z1 Z2 Z3 Z4 

6 
'--__ *_Ke_y_b_oa_rd __ ---'I L.1 ___ (_sp_a_re_) __ ---'I L.1 ___ A_n_al_og ___ ..J1 L.1 ___ *K_e_y_ba_a_rd __ ....J 

-, --~----:t~S-e-e-A-L-D-Z-Z-10-1-t-o-c-o-rr-el-a-te-c-a-rd-ty-p-e-to-pa-r-t -nu-m-b-e-r.-----------------------------t - -

Hinge *Z1 - Keyboard socket without operator identification card reader feature. I 
(Model 1) Z4 - Keyboard socket with operator identification card reader feature. 

Unique C~rd Chart 

Location Model Language Name Type 

D2 1 All 480 Stor and Gate 9057 
D2 2 All 960 Stor and Gate 9065 
F2 1 All Spare - Not Used -
F2 2 All 960 Stor and Gate 9065 
K2 1 US English EBCDIC Line Buffer and Char Gen 9058 
K2 1 US English ASCII-A Line Buffer and Char Gen 9103 
K2 1 US Engl ish ASCII-B Line Buffer and Char Gen 9104 
K2 1 UK English Line Buffer and Char Gen 9102 
K2 1 German Line Buffer and Char Gen 9101 
K2 1 Swedish/Finnish Line Buffer and Char Gen W068 
K2 1 Norwegian/Danish Line Buffer and Char Gen W069 
K2 1 Spanish Line Buffer and Char Gen W070 
K2 1 Portuguese Line Bdfer and Char Gen W072 
K2 2 US English EBCDIC Line Buffer and Char Gen 9070 
K2 2 US English ASCII-A Line Buffer and Char Gen 9098 
K2 2 US English ASCII-B Line Buffer and Char Gen 9099 
K2 2 UK English Line Buffer and Char Gen 9097 
K2 2 German Line Buffer and Char Gen 9096 
K2 2 Swedish/Finnish Line Buffer and Char Gen W075 
K2 2 Norwegian/Danish Line Buffer and Char Gen W076 
K2 2 Spanish Line Buffer and Char Gen WOll 
K2 2 Portuguese Line Buffer and Char Gen W079 
K2 2(APL) US English EBCDIC Line Buffer and Char Gen AG28 

(languages not listed use USA EBCDIC card types.) 

Diagram 6-21. Board Layout by Card Function - With Features (Card Side View) 
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Diagram 6-22. Board Layout Pin Identification Data (Pin Side View) 
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Photographs and drawings are provided in this section to 
aid in locating field-replaceable units, adjustable com­
ponents, and voltage measurement points. 

Diagrams 7-1 through 7-6 show Model 1 and Model 2 
component locations. Type A keyboard locations are 

Diagram 7-1. Model 1 Locations, Front View 

Section 7. Component Locations 

shown in Diagrams 7-7 and 7-8. Voltage component 
locations and test points are shown in Diagrams 7-9 through 
7-15. Diagram 7-16 shows component locations on both the 
old and new analog cards. Type B keyboard locations are 
shown in Diagrams 7-17 through 7-20. 

Component Locations 7·1 



Cone 
Shield 

Ferro 

Centering 
Magnets (2) 
(Under Shields) 

Focus 
Potentiometer 

Diagram 7-2. Model 1 Locations, Left-Side View 

7-2 

Yoke Shield 
(*Yoke under 
Shield) 

*High-Voltage 
Power Supply 

*CRT 

INTEN 
CRT Pb 

CRT 
Anode 

*prime 
Power 
Box 

2V Regulqtor 
(Behind Low­
Voltage PC Board 

"';;';;'-";;;::::::ii!!I.,. Analog Card 
Adjustments (4) 



*Field Replaseaqle Units 

Diagram 7-3. Model 1 Locations, Rear View 

Component Locations 7-3 



*OFF-PUSH 
Switch (Power) 
(Brightness - Outer Knob) 
(Contrast - Inner Knob) 

Cable - ............ ....:. 
Clamp 

Diagram 7-4. Model 2 Locations, Front View 

74 



Diagram 7-5. Model 2 Locations, Right-5ide View 

Component Locations 7-5 



Diagram 7-6. Model 2 Locations, Left-Side View 

7-6 



I 
I 

Original Design 

~ 

Cable 
Assembly 

Later Design 

Cable Assembly 

Diagram - . . 7 7 Type A Keyboard Locations 

Connector 
KB 1 

vco~' 

~ 
Audible / 
Feedback / 
Assembly 

Audible Feedback 
Assembly 

Bracket 

Isolotor 

Keyboard 
Assembly 

NO~~;her a jumper wire or a 

ground strap wi II be found 
connecti ng bottom pan to 
keyboard assembl y. 

Bottom Pan 

Component Locations 7-7 



Audible Feedback 
Assembly Card 

0000000 
23456789 

Blowup of KBI 

Key 

ABC D E F H J K L M N P R STU Lw Xy z 

J 0 0 0 000000000000 0 O~ 00 DL 
Keyboard Signals 

I/O Conn 
at Display 
Station 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

KBI Conn 
at Signal 
Keyboard 

D Bit 0 
E Bit 1 
F Bit 2 
H Bit 3 
J Bit 4 
L Bit 6 
M Bit 7 
N Parity Bit 
R Strobe 
- Audible Feedback Signal 
X and Y Gnd (OV dc) 
- Audible Feedback Return 
Z -12V dc 

I 
I 
L_-, 

L_ 

Audible Feedback 
From/To Card Pin 

1 * I/O Conn 10 
2 * I/O Conn 25 
3 * I/O Conn 12 
4 * I/O Conn 13 and KBI Z 
5 Not Used 
6 Not Used 
7 Not Used 
8 Audible Feedback Assy (White wire) 
9 Audible Feedback Assy (Blue wire) 

* At Display Station 

I/O Conn KBI Conn 
at Display at Signal 
Station Keyboard 

14 T Alpha 
15 U DE Up Shift 
16 S Numeric 
17 P Flip-Flop Enable 
18 K Bit 5 
19 A Spare 
20 Not Used Not Used 
21 Not Used Not Used 
22 C Reset 
23 B Spare 
24 V and W +8V dc 
25 - Audible Feedback +8V dc 

Common Logic Area 

Address Bus 

Top View 

Diagram 7-8. Type A Keyboard Pin Assembly and Terminal Location 

7-8 

Function 

Input Signal 
+8V 
Return 
-12V 

Return 
-12V 



Prior to 
EC 717661 

+34V Return 

+34V 

EC 717661 
and Later 

+34V Return 

Diagram 7-9. Low.voltage Printed Circuit Board 

+5V +5V Return 

J2 

0=-=-=-=-=-=-=-===00 -12V (3 pins) 

-12V Return 
(8 pins) 

-18V Return 

Component Locations 7-9 



It 

O+5V 

~ 
z 

( ) w a c.. 

Fl 0 

2ASB OC2 
0 
I-

>-
F2 -12V '" Q.. 

SASB REG 

~ ~ 
F3 

~ 
o CS 

2ASB a a I ~ a +34V ~ OC3 
O+8V 

""a-18V 

Diagram 7-10. Low-Voltage Printed Circuit Board Shield 

Arc·Suppression Neon 

Diagram 7-11. Model 2 Voltage Distribution Board 

7-10 



J3-5 J3-6 

OF F-PUSH Control Shaft 

Une Fuse (F1) 

Diagram 7-12. Model 1 Prime Power Box 

C 

B 

A 

Rl (Contrast) 

R2 (Brightness) 

Diagram 7-13. Brightness and Contrast Control Terminals 

Notes: 
1. "J" denotes jack "P" denotes plug. 
2. See 3277 ALDs, page 22011, for 

detailed diagram. 

Component Locations 7;. 11 



To CRT Anode 

~(\~ / ~ ~ 

Diagram 7-14. High ... Voltage Power Supply 

Arc-Suppression Neon 

o 
o 

o 

Diagram 7-15. Model 1 Arc-Suppression Board 

Focus Adj 

Potent io meter 

o 

o 

o Notes: 

.----- 0 - +400V (Focus) 

....-__ +400V 

Enable Input (uv) 

...---- DC Return 

1. Connector pins on reverse side of board. 
2. Component layout may differ from 

illustration, depending on part number 
and EC level; however, connector pins 
are numbered the same on all variations. 



Old Style PN 2565236 

This pin has 600V on it. I 
Danger 

No attempt should be made to 
measure this voltage. 

Pl (A) 

Horiz Drive to Yoke (Flyback) --- 6 
Horiz Regulator to Horiz Yoke -- 5 
Yoke Up Winding 4 

+8V to Yoke t; 
Yoke Down Winding ------

P3 (C) 

P2 (B) 

Not Used 

+34V to HV Supply ------ 9 
HV Enable Line 8 
Horiz and Int. DC Gnd In 7 
+34V In 6 
-12Vln 5 
+8Vln 4 
Vert DC Gnd In 3 
+12V Test Point 2 
POR Input (Analog) ------

SWEEP INDIC 
Neon 

Note: When PN 2565236 is replaced by 
PN 2565080 or PN 2568924, a jumper, 
PN2577848 (3277 Modell) o.r 
PN 2568928 (3277 Model 2) must be added 
from P4 pin 7to frame ground. 

* = Feature 

Diagram 7-16. Analog Card (Sheet 1 of 2) 

GND 

TOP 
MARGIN WIDTH 

P4 (D) 

1 +8V to Brightness Potentiometer 
2 Wiper· Brightness Potentiometer 
3 +66\/. Brightness Pot 
4 CRT Grid 
5 DC Gnd to Audible Alarm' 
6 CRT Cathode 
7 Frame Gnd 
8 ·-Vert Skip (Bump) In 
9 Spare 

10 +Vert Retrace 
11 +5V In (Fast 5) 
12 +Unblank CRT 
13 DC Gnd from Logic Board 
14 +Horiz Sync 
15 Dual Intensity (+Bright, -Normal) 
16 -Audible Alarm from Logic' 
17 Wiper of Contrast Potentiometer 
18 Contrast Potentiometer 
19 -Audible Alarm to Alarm' 
20 +5V to Audible Alarm' 
21 POR to Logic 



New Style PN2565080 and PN2568924 

I ~~~~~n has 600V on it. 

. 
No attempt should be made to 
measure this voltage. 

P1 (A) "" 
Horiz Drive to Yoke (Flyback) --- 6 
Horiz Regulator to Horiz Yoke --- 5 
Yoke Up Winding 4 

+8V to Yoke I ~ 
Yoke Down Winding ------

P3(C) 

+34V to HV Supply ------ 9 
HV Enable Line 8 
Horiz and Int. DC Gnd In 7 
+34V In 6. 
-12V In 5 
+8V In 4 
Vert DC Gnd In 3 
+12V Test Point 2 
POR Input (Analog) 1 

Diagram 7-16. Analog Card (Sheet 2 of 2) 

SWEEP INDIC Test 
Points 

TOP 
MARGIN WIDTH 

P4(D) 

1 +8V to Brightness Potentiometer 
2 Wiper· Brightness Potentiometer 
3 +60V Brightness Potentiometer 
4 CRT Grid 
5 DC Gnd to Audible Alarm· 
6 CRT Cathode 
7 Frame Gnd 
8 -Vert Skip (Bump) In 
9 Spare 

10 +Vert Retrace 
11 +5V In (Fast 5) 
12 +Unblank CRT 
13 DC Gnd from Logic Board 
14 +Horiz Sync 
15 Dual Intensity (+Bright, -Normal) 
16 -Audible Alarm from Logic· 
17 Wiper of Contrast Potentiometer 
18 Contrast Potentiometer 
19 -Audible Alarm to Alarm· 
20 +5V to Audible Alarm· 
21 POR to Logic 

* = Feature 



Captive Screw 

Cable Assembly 

y.,,~1B10'k 
See Diagram 7-21 for 
pin connections 

Diagram 1·11. Type B Keyboard Locations 

Alternate Mode indicator 
used with Text Feature only 

Bracket 

Top Cover 

Circuit Board and 
Electronics Assembly 

Bottom Pan 

Audible Feedback 
Card Assembly 

Reference Data 1-15 



Upstop* 

End Plate (2)* 

*Components form all-keys assembl y. 
fMay or may not be present, depending upon EC. 

Diagram 7-18. Type B Keyboard Assembly 

7-16 

Keybutton Group* 

Protective Shield/ 
Membrane * f 

Spacebar Stabi I izer* 

'~~ 
Pivot (2)* 

Pad* 

Foam Strip (2)t 

Top Insulator (2) 

Circuit Board and 
Electronics Assembly 

Bose Insulator 

Base Plate 

Ground Isolation Insert (6)t 

Holding Screw (~) 



KBI 

2 
3 

13 

Audible Feedback 
Assembly Card 

0000000 
2 4 6 7 9 

Audible Feedback 
Card Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 

* At Display Station. 

From;ro Function 

* I/o Conn 10 Input Signal 
* I/o Conn 25 +8V 
* I/o Conn 12 Return 
* I/O Conn 13 and KBI D02 -12V 

Not Used 
Not Used 
Not Used 
Audible Feedback Assy (White wire) Return 
Audible Feedback Assy (Blue wire) -12V 

Test Points Keyboard Signals 

D 

• • 
• • 
• • • • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

System 
Connect 
Socket 
(KB1) 

I/O Conn KBI Conn 
at Display at Signal 
Station Keyboard 

1 B05 Bit 0 
2 B06 Bit 1 
3 D13 Bit 2 
4 B08 Bit 3 
5 B09 Bit 4 
6 B13 Bit 6 
7 B12 Bit 7 
8 B04 Parity Bit 
9 B02 Strobe 

10 DIO Audible Feedback Signal 
11 D08 Gnd (OV dc) 
12 - Audible Feedback Return 
13 D02 -12V dc 

*Ground on Typewriter Keyboard 
**Not used on Typewriter Keyboard 

I/O Conn KBI Conn 
at Display at Signal 
Station Keyboard 

14 D05 * Alpha Shift 
15 D04 ** DE Up Shift 
16 006 * Numeric Shift 
17 Dll KB Lockout 
18 BIO Bit 5 
19 007 Spare 
20 Not Used Not Used 
21 Not Used Not Used 
22 D12 Reset 
23 B11 Spare 
24 D03 +8V dc 
25 - Audible Feedback +8V dc 

Circuit Board 
and Electronics 
Assembly 

Voltage Regulator 
8V dc to 5V dc 

o ~I = II 
~~==~--~ ~------~ 

c:::J 

E3 E3 

o 

TEST POI NTS B 0 
2· 

rr--v-...... ------------------

I 
I 
I L __ -, 

L_ 

I 
I 
I 

, __ -.J 
__ ..J 

All-Keys Assembly Key Modules 

Top View 

Diagram 7-19. Type B Keyboard Assembly Pin and Terminal Locations 

Component Locations 7-17 



KB1 

.1,3 

Audible Feedback 
Assembly Card 

0000000 
4 6 7 9 

Audible Feedback 
Card Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 

* At Display Station. 

From/To Function 

* I/O Conn 10 Input Signal 
* I/O Conn 25 +8V 
* I/O Conn 12 Return 
* I/O Conn 13 and KB1 D02 -12V 

Not Used 
Not Used 
Not Used 
Audible Feedback Assy (White wire) Return 
Audible Feedback Assy (Blue wire) -12V 

Test Points Keyboard Signals 

D 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

System 
Connect 
Socket 
(KB 1) 

I/O Conn KB1 Conn 
at Display at Signal 
Station Keyboard 

1 B05 Bit 0 
2 B06 Bit 1 
3 D13 Bit 2 
4 B08 Bit 3 
5 B09 Bit 4 
6 B 13 Bit 6 
7 B12 Bit 7 
8 B04 Parity Bit 
9 B02 Strobe 

10 D10 Audible Feedback Signal 
11 D08 Gnd (OV dc) 
12 - Audible Feedback Return 
13 D02 -12Vdc 

*Ground on Typewriter Keyboard 
** Not used on Typewriter Keyboard 

I/O Conn KB1 Conn 
at Display at Signal 
Station Keyboard 

14 D05 * Alpha Shift 
15 D04 ** DE Up Shift 
16 D06 * Numeric Shift 
17 D11 KB Lockout 
18 B10 Bit 5 
19 D07 Spare 
20 Not Used Not Used 
21 Not Used Not Used 
22 D12 Reset 
23 B11 Bit 8 
24 D03 +8V dc 
25 - Audible Feedback +8V dc 

Circuit Board 
and Electronics 
Assembly 

Voltage Regulator 
8V dc to 5V dc 

2 r I DDD DDDDDDDDDIE3E3E3~. 0 

~~; c=J ~ DDDD~DDD DD~= 
~-~--..-----------------

I 
I 
I 

1 __ -.1 
--~ 

A 11-K'eys Assemb I y Key Modules 

Top View 

Diagram 7-20. Type B Keyboard Assembly Pin and Terminal Locations (Data Analysis - APL Feature) 

7-18 



KBI 

2 
3 

13 

Audible Feedback 
Assembly Card 

0000000 
2 4 5 6 7 9 

Audible Feedback 
Card Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 

* At Display Station. 

From/To Function 

* I/O Conn 10 Input Signal 
* I/O Conn 25 +8V 
* I/O Conn 12 Return 
* I/O Conn 13 and KBI D02 -12V 

Not Used 
Not Used 
Not Used 
Audible Feedback Assy (White wire) Return 
Audible Feedback Assy (Blue wire) -12V 

Test Points Keyboard Signals 

D 

• • 
• • 
• • 
• • 
• • 
• • 
• • • • 
• • 
• • 
• • • • 

System 
Connect 
Socket 
(KB1) 

I/O Conn KBI Conn I/O Conn 
at Display at Signal at Display 
StQtion Keyboard Station 

1 B05 Bit 0 14 
2 B06 Bit 1 15 
3 013 Bit 2 16 
4 B08 Bit 3 17 
5 B09 Bit 4 18 
6 B13 Bit 6 19 
7 B12 Bit 7 20 
8 B04 Parity Bit 21 
9 B02 Strobe 22 

10 010 Audible Feedback Signal 23 
11 008 Gnd (OV dc) 24 
12 - Audible Feedback Return 25 
13 002 -12V dc 

*Ground on Typewriter Keyboard 
** Not used on Typewriter Keyboard 

Circuit Boord 
and Electronics 
Assembly 

Yellow wire to this pin from 
Alternate Mode indicator. 

KBI Conn 
at 
Keyboard 

005 
004 
006 
011 
BIO 
007 
Not Used 
Not Used 
012 
B11 
003 
-

Tt;tst Points 

~ r r DOD DODDDDDDDIE3~8~o 
'-------'~I c=J ~ DOOmmOO DOL 

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

All-Keys Assembly Key Modules 

Top View 

Signal 

* Alpha Shift 
** DE Up Shift 

* Numeric Shift 
KB Lockout 
Bit 5 
Spare 
Not Used 
Not Used 
Reset 
Bit 8 
tSY dc 
Audibl e Feedback +BY dc 

Diagram 7-21. Type B Keyboard Assembly Pin and Terminal Locations (Text Feature) 

Component Locations 7-19 



8.1 GENERAL 

Carefully inspect the display station for any obvious 
damage as soon as it arrives on site. Check that all items 
listed in the bills of material are received. It is extremely 
important that po~er~source line voltage is correct and that 
primary power connections in the' display station are 
correct before power is applied to the unit. Do not turn 
power on until the following checks are performed. 

8.2 INSTALLATION 

Check with the customer, and place display station in the 
location designated by him. If it is necessary to move a 
display station, observe good safety procedures. 

DANGER 
The 3277 Model 2 Display Station weighs about 40 kg 
(90 pounds). Two men should be used to move this 
unit. Separate the upper chassis from the lower chassis 
before trying to move the Model 2 display station alone. 
(See paragraph 5.3.2.8, steps 1-7, to separate the two 
chassis.) 

COM lOOV IlOV 123.5V 220V 235V 

000 

Ferro 

Diagram 8~ 1. 50~Hz Ferro TB·1 

Section 8. I nstallation Instructions 

8.2.1 Line Voltage Check 

Domestic (USA) models use 115V ac (±10%), 60-Hz, 
single-phase line voltage. No internal adjustments are 
required for domestic display stations~ 

ImpOrtant Note,' A grounded power source must be used. 

World Trade models use 100, 110, 123.5, 220, 235V ac, 
50~Hz,single-phase,Qr lQOV ac, 60-Hz single-phas~ line 
voltage. Check that the:cormections on the ferro terminal 
block, TB 1, agree with the line voltage provided. Diagram 
8-1 showsthe 50-Hz/TB1.,. 

8.2.2 Feature Installation 

Connect all features supplied with the display station. 
Proceed to paragraph 8.2.3 if no features are to be 
attached. 

8.2.2.1 Keyboard Installation 

1. Remove front cover. 
2. Plug keyboard cable connector into keyboard jack. 

Diagrams 7-1 and 7-4 show location of cable jacks for 
Model 1 and Model 2 display stations, respectively. 

3. Secure cable by attaching Modell nylon cable clamp or 
by hooking Model 2 I/O cable retainer. (Model 2 cable 

I nstallation I nstructions 8~ 1 



retainer may have to be repositioned to maintain a snug 
connector fit.) 

4. Connect cable ground strap to the chassis. 

8.2.2.2 Selector Light-Pen Installation 

1. Place pen holder next to display station. 
2. Insert pen in pen holder. 

8.2.2.3 Operator Identification Card Reader Installation 

1. Remove front cover. 
2. Plug reader cable connector into reader jack. (Diagrams 

7-1 and 7-4 show cable socket locations for Model 1 and 
Model 2 display stations, respectively.) 

3. Secure cable by attaching nylon cable clamp (Model 1) 
or by hooking the cable retainer (Model 2). 

4. Connect cable ground strap to chassis. 
5. Attach correct WTC language feature label over English 

language label if applicable. 

8.2.3 Prepower-On Checks 

1. Remove front cover if it was not previously removed to 
install feature(s). 

2. Plug line cord into display station chassis jack. 

8-2 

3. Open side covers. 
4, Inspect for loose cords in logic gate and for loose cable 

connections. 

8.2.4 Power-On Checks 

1. Plug line cord into power source, and pull out OFF­
PUSH switch. 

2. Perform the display station operational test described in 
paragraph 5.1.2, beginning at step 3. 

3. Refer to Section 3 (Symptom Index) if a malfunction 
occurs during power-on check procedure. 

4. Refer to paragraph 5.2 if any adjustments are required 
during power-on check. 

5. Connect control unit signal cable. 
6. Replace all covers previously removed except front 

cover. 

8.2 .. 5 Hexadecimal Address Label 

1. On front cover, locate a point 76.2 mm (3 inches) up 
from bottom edge and 12.7 mm (1/2 inch) in from left 
edge. 

2. Attach label to cover, parallel to bottom edge, with 
lower-left corner of label on the point located in step 1. 

3. Replace front cover. 



This appendix contains offline procedures for formatting 
the buffer and for testing the selector light-pen feature. 
The procedures are used for 3277 Display Stations attached 
to 3274 Control Units. 

1. Take the display station offline by removing the signal 
cable at the display station. 

2. Press the CLEAR key, then the RESET key. 
3. Move the cursor four positions to the right using the 

cursor move keys (do not use the space bar). 
4. Type in >SEL PEN/UNPROT. 

5. Move cursor four additional positions to the right 
using the cursor move keys (do not use the space 
bar). 

6. Type in ?SEL PEN/PROT. 
7. Move cursor to the next row using the cursor move 

keys. 
8. Move cursor four positions to the right using the cursor 

move keys (do not use the space bar). 
9. Press space bar and type SEL PEN/UNPROT. 

10. Move cursor six positions to the right using the cursor 
move keys. 

11. Type in NUM/UNPROT. 
12. On board 01A A 1, install jumpers from C2S03 to 

ground and from C2B08 to ground. 
13. Cursor should now be located one position after the 

NUM/PROT field. Type in a space (Le., press 
the space bar). 

14. Using the cursor move keys only, move the cursor 
backward to the first position to the left of the 
NUM/UNPROT field. 

15. Type in the character & (will not be displayed). 
16. Using the cursor move keys only, move the cursor 

backward to two positions to the left of the third 
SEL PEN field (SEL PEN/UNPROT). 

17. Type in the letter D (will not be displayed). 
18. Move the cursor backward to the left of the? using 

the cursor move keys. 
19. Type in the letter Y (will not be displayed). 
20. Move cursor to the left of the> using the cursor 

move keys. 
21. Type in the letter D (will not be displayed). 
22. Remove the jumper from C2B08 to ground, 

The screen is now formatted as follows: 

>SEL PEN/UNPROT field is normal intensity, 
selector pen detectable, and unprotected. 

?SEL PEN/PROT field is high intensity, selector 
pen detectable, and protected. 

'Appendix A. Offline Selector Light-Pen Test 

SEL PEN/UNPROT field is normal intensity, 
selector pen detectable, and unprotected with a 'space' 
as the designator character. 

NUM/UNPROT field is numeric, unprotected, and 
nQnselector pen detectable. 

Field from the NUM/UNPROT to the end of screen 
is unprotected, alphameric, normal intensity, and non­
selector pen detectable. 

If the selector light-pen feature is installed, detection of the 

> should change the designator character to a ? and vice­
versa in either the first or second selector pen fields. 

A successful detect on the third selector pen field (SEL 
PEN/UNPROT) will cause the Input Inhibited indicator to 
turn on. Press the RESET key to turn off the Input Inhibit 
condition. 

A ttempted keyboard entry into the high intensity field 
will cause the Input Inhibited indicator to turn on. Press 
the RESET key to turn off the Input Inhibit condition. 

Attempted entry of alphabetic characters into the 
NUM/UNPROT field with numeric lock feature installed 
should cause the I nput I nhibited indicator to turn on. 
Press the RESET key to turn off the Input Inhibit 
condition. 

Notes: 
1. If the above tests fail and the buffer attributes are 

suspected, they can be displayed by jumpering 01 A 
A 1H2D07 to ground. 

2. If a problem is discovered while performing this test, 
refer to Symptom Index or Troubleshooting Diagrams 
to resolve the problem. 

3. The dual intensity fields can be used when performing 
contrast adjustments. 

CAUTION 
When you have completed the offline tests, remove all test 
jumpers before reconnecting the signal cableto the display 
station. 

Offline $elector Light·Pen TfSt A·1 



Coaxial 
Cable 
(Serial Data) 

Pen 

I 
I 
I 
I 
I 
• Card 

Reader 

L_~" ~:~es 
Controls 

N2 

Diagram 6·23. Data Flow 

+5V +8V 

Attribute Attribute 
~~----------~ Reg ~~----------------------------------~ 

Reg Gate 

H2 

[1 
:--1::[----

C2 

Late 
Reg 
Gate 

~---------------~10~---------------~ 

I 
I 
I 
I 
I 

..---------------..(10'>---.. 

L __ _ 

'F2 

Model 2 

Osc 
Timing 
Ctrls r--~ 

E2 H2 H2 

OFF-PUSH 

Power 

Notes: 

LB 
Gates 

K2 

Parity 
Check 

C2 

Timing 

+34V -12V 6.3Vac 
ICRT Fil.l 

HV 
(CRn 1. 110 and display data shown by heavy line. 

2. 'Model 2 only. 

ROS 
Reg 

K2 

3. - - - ~ Keyboard data path when card reader feature is installed. 

4. 0 ~ Adjustment. 

5. T ~ Switch. 

Line Buffer 

K2 

8 

Horizontal Sync 

Row 
Ctr 

J2 

Brightness 

Contrast 

Video Data Out 

High Intensity 

Horizontal 
Width 

Character 
Height 

Vertical Retrace 

'Bump Display 

Intensity 
Control 
Circuitry 

Horizontal 
Deflection 
Amplifier 

Vertical 
Deflection 
Amplifier 

(Feedthrough) 

Analog Card 

From Hi9h_{ 
Voltage 
Power 
Supply 

Audible 
Alarm 

Reference Data FO-1 



AC Capacitor Removal 5-10 
Address Label 8-2 
Addresses, Control Units and Display Stations 2-12 
Adjustments: 

Analog Card 5-7 
Brightness 5-7 
Contrast 5-7 
Display Image 5-6 
Focus 5-7 
General 5-6 
Magnetic Centering Rings 5-7 
Power Control Switch 5-8,5-9 (Diag 5-1) 
Yoke 5-7 
-12V Regulator Card 5-8 

Alarm (see Audible Alarm) 
AI ignment Mask 2-3 
Analog Card: 

Adjustments 5-7 
Removal 5-13 

Analog Component Removal 5-12 
APL: 

Keyboard 6-4,6-6 (Diag 6-3) 
Keyboard Assembly Pin and Terminal Locations 7-1i.I

, 

Keyboard Codes 6-11 (Diag 6-8), 6-15 (Diag 6-10), 
6-16 (Diag 6-11),6-18 (Diag 6-12) 

Arc-Suppression: 
Board (Model 1) 7-12 (Diag 7-15) 
Check 5~4 

Neon 6-3 
ASCII: 

Character Differences 2-12 (Diag 2-9) 
Character Generators 6-3 
Keyboard Codes 6-22 (Diag 6-15) 
Keyboards 6-4 

Audible Alarm 6-2 
Audible Alarm Removal 5-20 
Audible Feedback Assembly Removal 5-14 
Audible Response 6-2 

Box in Every Character Position 3-10 (Diag 3-14) 
Brightness Adjustment 5-7 
Brightness and Contrast Control: 

Removal 5-13 
Terminals 7-11 (Diag 7-13) 

Card Reader (see Operator Identification Card Reader) 
Centering Rings (see Magnetic Centering Rings) 
Character Height 3-9 (Diag 3-8) 
Character Height Adjustment 5-8 
Checks: 

Keyboard 5-5 
Operational 5-1,5-2 
Voltage 5-3,8-1 

Circuit Board and Electronics Assembly (Type B) 5-19 (Diag 5-12) 

Codes, Keyboard 5-6,6-3,6-9 (Diag 6-7) 
Component Locations: 

Discussion 7-1 
Display Station, Model 1: 

Front View 7-1 (Diag 7-11 

Left-Side View 7-2 (Diag 7-2) 
Rear View 7-3 (Diag 7-3) 

Display Station, Model 2: 
Front View 7-4 (Diag 7-4) 
Left-Side View 7-6 (Diag 7-6) 
Right-Side View 7-5 (Diag 7-5) 

Keyboard: 
Type A 7-7 (Diag 7-7), 7-8 (Diag 7-8) 

Index 

Type B 7-15 (Diag 7-17), 7-16 (Diag 7-18), 7-17 (Diag 7-19) 
Component Replacement (See removal entry for desired 

component.) 
Contrast Adjustment 5-7 
Control Unit Addresses 2-12 
Controls: 

External 6-1 
Internal 6-2 

Cover Removal: 
Display Station 5-9 
Keyboard 5-14 

CRT: 
Glow 3-9 (Diag 3-9) 
Removal 5-12 

Cursor in Every Row 3-10 (Diag 3-13) 

Data Flow FO-1 
Date Code, Keyboard 5-6 
Diagnostic Programs 1-1, 2-3 
Display I mage Adjustment 5-6 
Display Station Addresses 2-12 
Display Station Test: 

T est Pattern 1 5-1 
Without Test Pattern 1 5-2 

EBCDIC Keyboard Codes 6-3,6-9 (Diag 6-7) 
Encoding, Keyboard (Type A) 5-5,6-26 (Diag 6-19) 

External Controls 6-1 
External Indicators 6-1 (Diag 6-1), 6-1 

Failure Isolation 1-1 
Feature Installation 8-1 
Ferro Transformer: 

Removal 5-10 
50-Hz TB-1 8-1 (Diag 8-1) 

Field Replaceable Units (FRU) 1-1 
Focus Adjustment 5-7 
Focus Problem 3-10 (Diag 3-18) 
Fuse Removal 5-11 

General Logic Probe 2-2 (Diag 2-1 ) 
Glow on CRT 3-9 (Diag 3-9) 

Hexadecimal Address Label 8-2 
High-Voltage Check 5-4,5-5 
High-Voltage Power Supply 7-12 (Diag 7-14) 
High-Voltage Power Supply Removal 5-11 
Horizontal Sync Problem 3-10 (Diag 3-15) 
Horizontal Width Adjustment 5-7 

Index X-1 



Image Out of Focus 3-10 (Diag 3-18) 
Image Size (see Analog Card Adjustments) 
Indicators: 

External 6-2 
Internal 6-3 

Installation: 
Component (See removal entry for desired component.) 
Features 8-1 
Keyboard 8-1 
Operator Identification Card Reader 8-2 
Selector Light Pen 8-2 

I ntermittent Problems 3-2 
I nternal Controls 6-2 
I nternal Indicator 6-3 

Jumper, Keyboard Feature 6-26 (Diag 6-18) 

Key Module and Encoding (Type A) 5-5,6-26 (Diag 6-19) 
Keyboard: 

Audible Response 6-2 
Character Codes: 

APL 6-11 (Diag 6-8), 6-15 (Diag 6-10), 6-16 
(Diag 6-11),6-18 (Diag 6-12) 

ASCII and WTC Languages 6-22 (Diags 6-14, 6-15) 
Data Entry Keyboards 6-10 
Text Feature 6-5 
Typewriter and Operator Console 6-9 

Checks 5-5 
Component Locations: 

Type A 7-7 (Diag 7-7), 7-8 (Diag 7-8) 
Type B 7-15 (Diag 7-17), 7-16 (Diag 7-18), 7-17 (Diag 7-19) 

Component Removal 5-14 
Cover Removal 5-14 
Date Code 5-5 
Descriptions 5-5 
Feature Jumpers 6-26 (Diag 6-18) 
Installation 8-1 
Output Codes 5-6 
Removal from Display Station 5-14 
Return 5-5 
Strobe Check (Type A) 5-5 
Switch Module Removal (Type A) 5-15 
Tests 5-1 
Voltage Checks 5-5 

Keyboards: 
APL - US 6-4,6-6 (Diag 6-3) 
ASCII 6-4 
Data Entry 6-3,6-7 (Diag 6-5) 
Operator Console 6-3,6-7 (Diag 6-4) 
Text Feature 6-8 (Diag 6-6) 
Typewriter 6-3,6-6 (Diag 6-2) 

Keybutton Removal 5-15 
Keybutton Support Module Removal (Type A) 5-17 

Light Pen (see Selector Light-Pen) 
Line on CRT 3-9 (Diag 3-10) 
Line Voltage Check 8-1 
Linearity Adjustment 5-8 
Locations (see Component Locations) 
Logic Board: 

Layout 6-27 (Diag 6-20), 6-28 (Diag 6-21), 6-29 
(Diag 6-22) 

Removal 5-14 
Logic Card: 

Data 6-23 (Diag 6-16) 
Removal 5-14 

X-2 

Logic Probe 2-1 
Low-Voltage DC Checks 5-3 
Low-Voltage Power Supply Removal 5-10 
Low-Voltage Printed Circuit Board 7-9 (Diag 7-9) 
Low-Voltage Printed Circuit Board Shield 7-10 (Diag 7-10) 

Magnetic Centering Ring Adjustment 3-9 (Diag 3-7), 5-7 
Maintenance Approach 1-2 (Diag 1-1) 

No Horizontal Sync 3-10 (Diag 3-15) 
No Interrow Spacing 3-10 (Diag 3-16) 

Offline Selector Light-Pen Test A-1 

Offline Maintenance 1-1 
OFF-PUSH Switch Adjustment 5-8,5-9 (Diag 5-1) 
OLTs 2-3,2-13 
Online Maintenance 1-1 
Operator Identification Card Reader: 

Installation 8-2 
Removal 5-21 
Test Card 2-3 
Tests 5-2 

Oscilloscope 2-1 
Out of Focus Image 3-10 (Diag 3-18) 

Pin and Terminal Locations: 
Type A Keyboard 7-8 (Diag 7-8) 

Type B Keyboard 7-17 (Diag 7-19), 7-18 (Diag 7-20) 
7-19 (Diag 7-21) 

Pin Identification Data 6-29 (Diag 6-22) 
Power Component Removal 5-10 
Power Control Switch: 

Adjustment 5-8,5-9 (Diag 5-1) 
Description 6-1 
Removal 5-14 

Prime Power Box Removal: 
Model 1 5-10,7-11 (Diag 7-12) 

Model2 5-10 
Probe Pin Data 6-25 (Diag 6-17) 

Raster: 
Model 1 3-9 (Diag 3-11) 
Model2 3-9 (Diag 3-12) 

Regulator Card Adjustment (see -12V Regulator Card 
Adjustment) 

Removal: 
Analog Components 5-12 
Audible Alarm 5-20 
Audible Feedback Assembly 5-14 
B rightness and Contrast Controls 5-13 
Covers 5-9 
CRT 5-12 
Keyboard from Display Station 5-14 
Keyboard Components 5-14 
Keybutton 5-15 
Logic Components 5-14 
Operator Identification Card Reader 5-21 
Power Components 5-10 
Power Control Switch 5-14 
Secu rity Keylock 5-20 
Selector Light-Pen 5-21 
Yoke 5-13 

Replacement, Component (See removal entry for desired 
component.) 

Requesting RFTs 2-12 
RFTs 2-3 
Row Spacing Adjustment 5-8 
Row Spacing Problem 3-10 (Diag 3-16) 



Scan Lines 3-10 (Diag 3-17) 
Security Keylock: 

General 6-1 
Removal 5-20 
Tests 5-1 

Selector Light Pen: 
General 6-1 

Installation 8-2 
Removal 5-20 
Tests 5-2 

Shift Key Module Check 5-6 
Size, Image (see Analog Card Adjustments) 
Spacebar Assembly: 

Checks 5-6 
Removal: 

Type A 5-17 
Type B 5-20 

Strobe Check, Keyboard (Type A) 5-5 
Symptom Index 1-1, 3-1, 3-3 
Symptoms 1-2 

Test Card 2-3 
Test Pattern APL Keyboard 2-4,2-11 (Diag 2-8) 
Test Pattern 10 Numbers 2-12 (Diag 2-10) 
Test Pattern 1 2-4,2-5 (Diag 2-4), 3-8 (Diags 3-1,3-2) 
Test Pattern 2 2-4,2-7 (Diag 2-5),3-8 (Diag 3-3) 
Test Pattern 3 2-4,2-8 (Diag 2-6),3-8 (Diag 3-4) 
Test Pattern 5 2-4,2-9 (Diag 2-7)-
Test Patterns 2-3 
Tests: 

Keyboard 5-1 
Operator Identification Card Reader 5-2 
Security Keylock 5-1 

Selector Light Pen 5-2 
Text Feature: 

Keyboard 6-8 (Diag 6-6) 

Keyboard Assembly Pin and Terminal Locations 7-19 (Diag 7-21) 
Keyboard Codes 6-13 (Diag 6-9), 6-20 (Diag 6-13) 

Tools 1-1,2-1 
Top Margin Adjustment 5-8 
Trouble Analysis 1-1 
Troubleshooting Diagram Usage 4-1 
Troubleshooting Diagrams 1-1,4-3 through 4-31 
Type A Keyboard: 

Description 5-5 
Locations 7-7 (Diag 7-7), 7-8 (Diag 7-8) 

Type B Keyboard: 
Assembly 7-16 (Diag 7-18) 
Description 5-5 
Locations 7-15 (Diag 7-17), 7-16 (Diag;7-18), 7-17 (Diag 7-19), 

7-18 (Diag 7-20), 7-19 (Diag 7-21) 

Voltage Checks: 
Arc Suppression 5-4 
General 5-3 
High Voltage 5-4 
Keyboard 5-5 
Low Voltage 5-3 
6.3V AC 5-4 

Voltage Distribution Board 7-10 (Diag 7-11) 

Width Adjustment (see Horizontal Width Adjustment! 

WTC Languages: 

Character Differences 2-12 (Diag 2-9) 
Keyboard Codes 6-22 (Diags 6-14,6-15) 

Yoke: 
Adjustment 5-7 
Problems 3-8 (Diags 3-5, 3-6), 3-11 (Diags 3-19 through 

3-23) 
Removal 5-13 

6.3V AC Check 5-4 
-12V Regulator Card: 

Adjustment 5-8 
Removal 5-10 

Index X-3 
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3277 Display Station Models 1 and 2 
Troubleshooting Guide 
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Your views about this publication may help improve its usefulness; this form 
will be sent to the author j department for appropriate action. Using this 
form to request system assistance or additional publications will delay response, 
however. For more direct handling of such request, please contact your 
IBM representative or the IBM Branch Office serving your locality. 

Possible topics for comment are: 

Clarity Accuracy Completeness Organization Index Figures Examples Legibility 

READER'S 
COMMENT 
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Please indicate if you wish a reply. DYes o No 
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or representative will·be happy to forward your comments.) 
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comments and suggestions become the property of IBM. 
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