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NEW PRODUCT NOTICE

PRODUCT: INTERACTIVE TERMINAL | NO: 9

MODEL NO: 2236DE DATE: 8/17/79

I. DESCRIPTION

The Model 2236DE Interactive Terminal is a replacement for the
2236D Terminal. It has several features not found on the 2236D
terminal. These féatures include several character display attributes
(highlighted displays, reverse video, etc.), alternate graphics set
selection, box graphics, and a screen dump feature.

The Model 2236DE consists of a 12-inch (30.4 cm) diagonal measure
CRT display unit, a KEYTRONIC keyboard, and a Z80 miecroprocessor
mounted on a single PCB which contains the workstation electronies.
The CRT displays a full 128 character set, including upper and lower
case keyboard characters, foreign language characters, special
symbols, and underiining.

The Model 2236DE can be attached locally to a CPU at distances of
up to 5,000 feet or remotely via modems and telephone lines. It can
be connected to a 2200 MVP System through either an MXD controller or
a Model 22C32 triple.controller and to a 2200VP System through a Model
22C32 triple controller. A total of nine 2236DE terminals may be
connected to an MVP System; only one 2236DE may be connected to a VP
system. -

NOTICE:

This document is the property of Wang Laboratories, Inc.
information contained herein is considered company proprie-
tary information and its use is restricted solely to the purpose
of assisting you in servicing Wang products. Reproduction of
all or any part of this document is prohibited without the con-
sont of Wang Laboratories.
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Communication between the terminal and the CPU is asynchronous,
full-duplex, with selectable line speeds ranging from 300 to 19.2K
Baud.

An explanation of the various features available on the model
2236DE terminal is provided in the following paragraphs. It is not
possible to upgrade a model 2236D terminal to a 2236DE model.

The first feature to be discussed is Character Display
Attributes. These attributes can be selected for any character
displayed on the screen and allow the user to highlight certain
information. These attributes are as follows:

1) Bright -- charaéters are displayed in high intensity.
2) Blink -- characters appear to blink.

3) Reverse Video -- the character background display is white
’ while the character itself is black.
4) Underline -- characters are displayed with an underscore.

The display attribute to be used is selected by sending a command

of the following form to the CRT:

HEX(02 O4 xx yy OE) Activates attribute.
HEX(02 04 xx yy OF) Terminates attribute.

where:

K

00 if not bright, no blink
02 if bright
04 if blink

OB if bright, blink (not supported by 2236DE)

yy = 00 if not reverse video, no underline
02 if reverse video

04 if underline

OB if reverse video, underline



The selected display attribute is activated by HEX(OE) in a manner

similar to activating expanded print on certain Wang printers. If the
selection sequence ends with HEX(OE), the selected display attribute

begins immediately and remains in effect until the HEX(OF) command is

given.

Thus, it is possible to apply these display attributes to a

portion of a line or to several lines. Subsequent termination of the
display attribute generated by HEX(OE) is accomplished by either
carriage return (HEX(OD)) or HEX(OF).

The following is a summary of rules governing character attributes:

1)
2)
3)
4)

5)

6)

HEX(02 O4 xx yy OF) selects but does not activate the
specified display attribute.

HEX(02 O4 xx yy OE) selects and activates the specified
display attribute. HEX(0D) does not turn off the attribute.

HEX(OF) is used to terminate the display attribute; normal

display is then in effect.

CLEAR, RESET, and screen clear (HEX(03)) select normal
display. .

HEX(OE) reactivates the selected'display attribute. The
attribute remains in effect until the occurrence of a HEX(OF)
or a HEX(OD) (carriage return).

Alternate attributes apply only to codes equal to HEX(10).

Carriage return, line feed, non-destructive space, etc.,

_preserve their meanings. Thus PRINT AT() may always be used
. to position the cursor. The third argument of PRINT AT(),

"used to blank sections of the screen, will work differently

depending upon which attribute is currently selected.



7) HEX(20) is a destructive space. However, Programmers should
' remember that reverse video spaces are white, not black.
PRINT TAB( and zoned format PRINT statements (PRINT, )
position the cursor with HEX(20)'s, so their effect will vary
with the currently active display attribute.

8) The operating system considers all codes HEX(00)-HEX(OF) to
occupy no space on output medium. Thus alternate attribute
selection sequences may be included in programs without
concern that the operating system may create automatic
carriage returns at undesirable times.

9) The standard USA Model 2236DE uses bright for the fault
attribute.

A second feature offered on the 2236DE terminal is Alternate
Graphics Set Selection. This feature allows the user to redefine the
meaning of characters HEX(80) to HEX(FF). The following sequence is
used for alternate graphics set selection:

HEX(02 02 xx OF)

00 £T codes HEX(90) to HEX(FF) are used to
underline the normal characters HEX(10) to HEX(TF).
02 if the alternate character set is to be used for
codes HEX(80) to HEX(FF).

where: b o'

Selection of the alternate character set provides up to 128
additional characters. The upper characters in the alternate
character set are defined as graphies characters. When displayed,
graphics characters are expanded to fill the entire character position

. enabling continuous lines (bars) to be displayed. The standard
character graphics set consists of characters representing all the

combinations of sixths of a character space.



The default mode for codes HEX(80) to HEX(FF) is fixed at either
normal/underline or alternate character set.

The rules concerning the use of character set selection are as
follows:

1) HEX(02 02 00 OF): selects the upper character set to be the
normal characters, HEX(10) to HEX(7F) with underline.

2) HEX(02 02 02 OF): selects the alternate character set for
codes HEX(80) to HEX(FF). This may include.character
graphics symbols.

3) Power on, CLEAR, and RESET: select the default mode for
codes HEX(80) to HEX(FF).

L) The standard USA 2236DE uses normal character/underline as
the default selection for codes HEX(80) to HEX(FF).

A .third feature available on the 2236DE terminal is Box Graphiecs.
This feature allows the user to display continuous horizontal or
vertical lines enabling forms to be drawn or information to be

separated by lines or boxes.

The horizontal line-is displayed between character lines and is a
line segment the length Bf a character space; however, it is
positioned from the middle of one character space to the middle of the
next character space. Vertical lines are drawn through the middle of
a character space coexisting with the character at that location. The
vertical line unit has the height of a character space.

The terminal allows the programmer to consider the CRT as two
displays (a box graphics display and a character display) that just
happen to be displayed on the same screen. In normal character mode,
only the characters and their attributes are modified while box
graphics remain intact, except during a screen clear which clears both
characters and box graphies. Characters and their attributes are

undisturbed during a box graphics sequence.
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Because character mode and box graphic mode are independent of
each other, it is easy to update portions of either display. The
third argument of PRINT AT() is useful for clearing portions of the
display. Though slower than screen clear, the statement "PRINT
AT(0,0,)" is useful for clearing the characters.from the screen
without disturbing the box graphics.

A new BASIC-2 command "BOX (height, width)" is available to allow
programmers to implement the box feature. The BOX function is used
within a PRINT statement to draw or erase a box or line on a CRT with
box graphics capability. The first expression specifies the height of
the box; the 2nd expression expresses the width. The sign of the
argument determines whether lines are drawn or erased; lines are drawn
if the sign is positive, iines are erased if the sign is negative. If
the box height is zero, a horizontal line is drawn or erased. A width
of zero causes a vertical line to be drawn or erased. The BOX
function positions the box so that the upper left hand corner is at
the current cursor position. The CRT cursor does not move while a box

is drawn.

A fourth feature offered on the 2236DE terminal is Sereen Dump.
This feature allows the user to obtain a hard-copy record of the CRT
display through a local p;inter. The local printer must be .directly
connected to the 2236DE terminal through the printer connector located
on the back of the 2236DE (printer address = 204). The screen dump is
activated by depressing the EDIT key for approximately two seconds.
The following sequence describes the screen dump operation:

1) EDIT key depressed and held (immediate click).

2) After approximately two seconds, a second click is sounded to
.indicate that the screen dump has been activated. Normal
edit functions are invoked if key is released before second
click.

3) CRT and Printer buffers are no longer serviced. (Present
print job interrupted)

4 Carriage Return is transmitted to printer.

5) "Top-of-Form" command is transmitted to printer.



. 6) The screen contents are printed. (Non-printable characters
appear as "“i")
7) "Top-of-Form" command is transmitted to printer.

8) Normal processing resumes.

The keyboard remains active during a screen dump. Depressing any
key will cause the screen dump to cease and normal processing will
resume.

When a screen dump is requested, normal printing is interrupted.
If a user is printing through the terminal printer, the screen dump
will be inserted in the printout. Even though screén dumps cause a
page eject before and after the dump, this could pose some minor
problems depending on the type of document being printed.

Another feature of the 2236DE Terminal is the repeating key
function. All keys on the keyboard, except RESET and EDIT, repeat
after an iritial delay if held down. This is particularly useful for
moving the cursor when editing.

The Model 2236DE is shipped completely assembled. Installation
involves plugging in the AC power cord and connecting the interface
cable running from the terminal to the controller or modem. An 8 foot
(2.4 m) AC power cord and one 25 foot (7.6 m) direct-connection cable
is supplied with each Model 2236DE. Longer direct-connection cables
may be ordered for a terminal.

Direct-connection cables (non-extendable) are available in 100
foot (30.5m) increments for distances up to 2000 feet (609.6 m).
Modem cables are available in twelve foot (3.7 m), 25 foot (7.6 m),
and 50 foot (15.2 m) lengths; however, combined cable distance from
Wang equipment to a modem should not exceed a maximum of 50 feet (15.1

m) according to EIA standards.
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2236 DE
BAUD RATE SELECT SWITCHES SHOULD BE SET AS FOLLOWS.
1z 3 s 5
300 oN OFF  ON . ON ON
600 ON OFF OFF ON ON
1200 oON OFF ON OFF ON
2400 ON  OFF OFF . OFF ON
9600 ON OFF OFF ON OFF
19,200 oON OFF ON OFF OFF
e
\‘\/'
-~



BAUD RATE

19.2
9600
4800
2400
1200
600
300

SWITCH SETTINGS FOR THE 2236D TERMINALS

ON
ON
ON
ON
ON
ON

7292-1 E-REV3

2

ON
ON
ON
ON
ON
ON

SWITCH

3

N/A
ON
ON
ON
OFF
OFF
OFF

4

OFF
OFF
ON
ON
OFF
OFF

ON
OFF
ON
OFF
ON
OFF

ON
ON

ON
ON
ON
ON

7292-1 E-REV 4 -

2

ON

o
ON
ON
ON
OFF

SWITCH

3

ON

ON

N/A
OFF
OFF
OFF
OFF

4

OFF
OFF

ON
OFF
OFF
OFF

ON
OFF
oo
OFF
ON
OFF
OFF
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TESTING 2200VP BASIC-2

, GENERAL 1/0
SPACK SUNPACK
INTERNAL FORMAT.......OKAY INTERNAL FORMAT..........OKAY
DELIMITER FORMAT DELIMITER FORMAT
FIELD FORMAT FIELD FORMAT

MISCELLANEOUS

4.5 2236D SELF TEST

The 2236D microcode has some interesting properties that make it
useful as a quick self-check of the terminal hardware. As part of
communication protocol between the terminal and the MXD, the terminal

identifies itself 2236D to enable the MXD's space compression feature.

The 2236D can be tested by installing a loopback connector on the
rear of the terminal. When the 2236D is turned ON, the 2236D .

Microcode will display certain characters.

Wire an RS-232 loop back connector as follows:

Pin No. 2 3 4 5 6 20
S ~
Signal Txdata Rxdata RTS CTS DSR DTR

Install the loopback connector, then turn the 2236D on. With no
printer plugged in, press RESET. If the CRT controller accepts data

from the microprocessor, the characters

1 X

should appear on the screen.



Connect a printer (or null printer plug described below) to the
remote printer jack on the back of the terminal. Make sure the
printer in ON and SELECTED. Press RESET on the terminal. If the

printer controller is accepting data from the microprocessor, the

characters
ixy
will appear on the CRT.
Deselect the printer. Press RESET. The CRT should read:
ixy

Press RESET again. The CRT should read:

Null printer plug:

Connect pin 1 to pin 10
Connect pin 11 to pin 29

Now test the rest of the keyboard. The letters and numbers
should appear correctly on the screen. SPACE should produce a space

and BACKSPACE should move the cursor to the left without blanking any

character.

The special function keys should appear as the underlined

uppercase alphabet, starting with SF'O = underlined @.

4-37
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These few simple tests check

They

1) The keyboard

2)  The CRT controller

3)  The UART

4) The printer controller ready/busy

do not test
1) The validity of the data sent to the printer
2) The blinking cursor

3) The CRT beeper

4) The hardware/firmware parity check logic

4-39
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CLASSIFICATION PERTPHERALS
| CATEGORY _TERMINALS WKST. DISPLAY KEYBOARD
PRODUCT/ APPL .—EFOR 2200

SEQUENCE#_1

TITLE.

e s — —— — — — —— — — —— —— — — — — —— —— — —— — — —— e—

Two problems exist in 2236DE Interactive Terminals with a WL
#210-7592 Single-Board Terminal Electronics circuit board at E-REV
level 2 and below. One problem is related to the screen prompt that

occurs at power-on; the other problem is related to the operation of
plotters.

NOTE:

All 210-7592 boards shipped (with terminals) from the
Home Office Distribution Center are at E-REV level 2;
those shipped from the Home Office Customer Engineering

Department'as spares or replacements are at E-REV level 4.

"\ LABORATORIES, INC.
WANG Printed in US A

ONE INDUSTRIAL AVENUE. LOWELL, MASSACHUSETTS 01861, TEL. [617) 459-5000, TWX 710 343-6769, TELEX 94.7421 13-56852 12-79




CLASSIFICATION CODE -| 111 | D] 1|4 1 Page:

A,

When the 2236DE Terminal is used as the primary console in a
VP/MVP System, it is possible for a partial screen prompt to
be displayed at power-on (e.g., "PRESS RESET" instead of
"MOUNT SYSTEM PLATTER-PRESS RESET".) In some cases, only the
cursor will be displayed. This problem will only occur if
the VP/MVP CPU and 2236DE Terminal are powered on
simultaneously. This problem does not affect overall system
operation. All 210-7592 boards at E-REV level 2 and below
have this fault.

There are two partial solutions to this problem:

1. If both the CPU and terminal are powered on together,
depressing the RESET key will cause the "KEY SF'"
message to be displayed. The system will operate
properly from that point on.

2. By applying power to the terminal prior to turning on
the CPU, the screen prompt will be complete. Again, the
system will operate properly from that point on.

A third solution-- the only valid, permanent one for this
problem-- is to implement ECN #12,947 (E-REV level 3) and ECN
#12,948 (no E-REV level change-- PROM revisions changed to
R1) on the 210-7592 circuit board. These ECN's have been
distributed in the standard corporate ECN format; the ECN's

will be documented in a MUB at a later date.

¢
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B.

NOTE:

1. If ECN #12,947 is performed, ECN #12,948 must
be implemented also; however, ECN #12,948 may
be performed without implementing ECN #12,947.

2. ECN #12,948 (R1 PROM's) should be performed
whether ECN #12,947 is implemented or not. The
R1 PROM's correct system problems other than
that described above.

Wang plotters do not operate properly on the 2236DE
Terminal. This problem is easy to recognize-- the plotters
do not respond to commands from the terminal at all. All
210-7592 boards at E-REV level 3 and below have this fault.

To rectify this problem, perform ECN #13,176 (E-REV level 4)
on the 210-7592 circuit board. This ECN has been distributed
in the standard corporate ECN format; the ECN will be
documented in a MUB at a later date.



2236DE SERVICE INFORMATION

e following information on installing and servicing 2236DE Terminals is valid as
.£ July 19, 1980.

The current E Rev. of the 210-7592 PCB is 4 an E Rev. of 2 will not cause problems
as long as the terminal is not used as a prmary console and does not have a local
printer or plotter attached.

Manufacturing will continue to ship E Rev. 2 until the next art work update. It is
Customer Engineering responsibility to update the PCB's if the update is needed.

ECN History:
E Rev. 1 ECN 12304 PROM change
E Rev. 2 ECN 12482 To improve video
E Rev. 3 ECN 12947 Allows DE to be used as primary terminal
E Rev. 4 ECN 13176 To enable DE to work with -Plotters

ECN #13269 updated the PROMS on the 2236MXD. All MXD's should be updated to R6
PROMs. They must be R6 PROMs to use a DE Terminal.

To use a DE Terminal, the operating system should be 2.2 for a VP or 1.9 for an MVP,

If a customer is experiencing problems with the special features, screen dump to
local printer, box function inoperative or graphic character inoperatives. The
level of the operating system should be verified before accepting a service call,
If the operating system is the latest release then the first thing to be checked

A nfter arriving on site is the PROM level if a request for service is made because
che KB Clicker or Audible Alarm is low or inoperative have the operator check the
controls on the rear of DE before accepting a service call.

There has been numerous problems with multiple entry with the 725-2618 Keyboard.
ECN #14545 added a 220 PF Cap, Wang part #300-1220 from ICZ6 Pin 10 and + O Volts.

An unofficial change was to replace 26 (74LS123) with a 74123 (Wang #376-0080). It
is my opinion that both of these changes should be made on call and that this
'problem will be corrected by the change.

If you - ‘have . ‘terminals that are operanng in a warm environment it is very easy to
wount a fan (Wang #400-1007)) on’.top of the main xformey so it will blow across .the
heat. s:.nk. The AC. wires from. this fan can be rum thru the gromumet, that bnngs‘
power i to - t:he xformer, and ‘connected . to the- 115?230 switch on the reverse side of
CRT and Xformer Mount:.ng Plate. - 'I'he addition of this fan should be for speclal.
cases only. It is not needed for equxpment Operanng w:.t]nn the temperature range'
spec1f1ed for Wang equxpment. . .

Exposure of PROMs to h.ght: ‘cart’ cause failure of the c!ups in some cases. Place .an
opaque covering over the ‘erasire window of L16, 17 ‘and 18 tp take care: of the
problem.

iIf a modem '.u; used the connect;ion -must- be made ualng RS-232-C" compat:.ble cable not
the standard (direct connect)’ i\mlt;yiexerltemznal cable. The RS-232-C cables are’’
a “‘wa:Llable in the follow:.ng lengths. . o ‘e .

Extens:.on Cable (male/ female)s .
12 ft.  Part $126-2327-12
. 25:ft. . qut #120-2227-25.'
. 50 ft.  Part’ #120-2227-50‘



<" " Modem to 2236DE (male/male):
25 ft. Part #220-0219

~ An extension cable camnnot be used without the 220-0219 cable. Combined cable
distance from DE to modem should not exceed 50 feet. '

Recommended spares for a 2236DE:
210-7592 PCB-Terminal
270-0273 CRT (no power supply)
725-2618 Keyboard Reytronis
The KB was originally listed as a 725-2524 (for D Terminals) do not
use the 725-2524 part number.

Cable part number and their length are described below (direct connect 2236DE to
MXD). 2,000 feet is maximum for direct connections.

Length Part No. Length Part No.
25 feet 120-2236-25 700 feet 120-2236-7
50 feet 120-2236-50 800 feet 120-2236-8
100 feet 120-2236~-1 900 feet - 120-2236-9
200 feet 120-2236-2 1000 feet 120-2236-10
300 feet ©120-2236-3 1250 feet 120-2236~-11
400 feet 120-2236-4 1500 feet 120-2236-12
500 feet 120-2236-5 1750 feet 120-2236-13
600 feet 120-2236-6 2000 feet 120-2236-14

The baud rate selection switches for the 2236DE are located on the 210-7592 PCB.
Access these switches by removing the large plug on the back of the terminal.
Switch One must be ON and Switch Two must be OFF; these two switches determine the
ﬂngumber of data bits and type of parity used. Ensure that the baud rate switch
ettings at the terminal are the same as those at the controller or modem. Set the
baud rate switches according to Table A.

Table A: Baud Rate Settinmgs

Baud Rate Switch 1 Switch 2 Switch 3 Switch 4 Switch 5

300 ON ON _ON ON
600 ON OFF ON ON
1,200 ..  ON ». ON OFF ON
2,400~ . ON . OFF: ™™ OFF AN -
4,800 . ON . ON oN . OFF :
9,600 ..°  ON ..  OFF*' ™ ON © . @FF
19, 206 ON oN - OFF: , + OFF
2236ﬁkD s Part #177*3236—1 e g - ) S
210-7290—], Hothen}Boqrd - E Revi'2
J210-7291 ' Daughter Boatd' "™  EiRev. 2

Must be loaded w1t‘h 1{6 PRoMs, | o
378“2&40 6
378=214F K6
378-%142 R6.

o 378-7143 R6

1) R
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Art Mathsen, a DTS in Gaithersburg, has discovered the reason why
the graphics characters do not work on some of the new 2236DE
terminals when running "Martians".

The reason is that on boards loaded with 378-4094, 378-4095, and
378-2446 Rev 2 proms in L18, L17, and L16 respectively, the
microcode shows a bug in the original program.

The proper code for activating the graphics mode is Hex(0202020F).
However, line 250 in the program is Print Hex(0D0306020202020F).
The extra 02 in the sequence causes the character set to be
de-selected.

Good work Art!

IV.A.3.
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The following information on installing and servicing 2236DE
Terminals is valid as of August 1, 1980. .

The current E Rev. of the 210-7592 PCB is 4 and E Rev. of 2 will not
cause problems as long as the terminal is not used as a primary
console and does not have a local printer or plotter attached.

Manufacturing will continue to ship E Rev. 2 until the next art work
update. It is Customer Engineering's responsibility to update the
PCB's if the update is needed.

ECN History:

E Rev. 1 ECN 12304 PROM change

E Rev., 2 ECN 12482 To improve video

E Rev. 3 ECN 12947 Allows DE to be used as primary
terminal

E Rev. 4 ECN 13176 To enable DE to work with Plotters

ECN #13269 updated.tﬁe PROMS on the 2236MXD. A1l MXD's should be
updated to R6 PROM's. They must be R6 PROM's to use a DE Terminal.

To useAa DE Terminal, the operating system should be 2.2 for a VP or
1.9 for an MVP. ‘ :

If a customer 1is experiencing problems with the special features,
screen dump to local printer, box function inoperative or graphic
character. inoperatives, the level of the operating system should be
verified before accepting a service call. If the operating system
js the latest release, then the- first thing to be checked after
arriving on .site is -the PROM level. If a request for service is
made because the KB Clicker or Audible Alarm is low or inoperative,
have the operator check the controls on the rear of DE before

accepting a service call.

There have been numerous problems with multiple entry with the
725-2618 Keyboard. ECN #14545 added a 220 PF Cap, Wang part

- #300-1220 from ICZ6 Pin 10 and X0 Volts. If problems persist,

replace Z6 (74LS123) with a 74123 (WLI #376-0080).
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Exposure of PROM's to 1light can cause failure of the chips in some
cases. Place an opaque covering over the erasure window of L16, 17
and 18 to take care of the problem.

If a modem 1is used, the connection must be made using RS-232-C
compatible cable (TC cable) not the standard (direct connect)
multiplexer/terminal cable., Combined cable distance from DE to
modem should not exceed 50 feet.

Recommended spares for a 2236DE:

210-7592 PCB-Terminal
—>270-0372 CRT .(no power supply)
725-2618 Keyboard Keytronics

"The KB was originally listed as a 725-2524; (for D
Terminals) do not use the 725-2524 part number, use new
number.

The baud rate selection switches for the 2236DE are located on the
210-7592 PCB. Access these switches by removing the large plug on
the back of the terminal. Switch 1 must be ON and Switch 2 must be
OFF; these two switches determine the number of data bits and type
of parity used. Ensure that the baud rate switch settings at the
terminal are the same as those at the controller or modem. Set the
baud rate switches according to Table A.

TABLE A: BAUD RATE SETTINGS
Baud Rate Switch 1 Switch 2 Switch 3. Switch 4 Switch 5

300 ON OFF ON ON ON
600 ON OFF OFF ON ON
1,200 ON OFF - ON OFF ON
2,400 ON - QFF OFF OFF ON
4,800 ON . OFF ON ON OFF
9,600 ON OFF OFF ON - OFF
19,200 . ° ON OFF ON - OFF OFF

- The :2236MXD addresses are set by means of a 5-section switchbank
(SW1), loctated on the WL #210-7290-1A board. For systems to have
13 2236DE terminals, set the first 2235MXD to address HEX (00). The
~second to address HEX (40), and the. third to address HEX (80). Set
the address of the 22C32 controller to HEX (CO). -

2236MXD 22032 | \
DEVICE -~ - SWITCH SETTINGS DEVICE SWITCH SETTINGS
. ADDRESSES S-1 S-2 $-3 S-4 S-5  ADDRESS - S-1 S-2 S-3 S-4 S-5

HEX(00) 0 0 0 0 0 MEX (CO) 1 0 0 1 1
HEX (40) 1 0 0 0 0
HEX (80 o 1 0 0. 0

%0 = OFF; 1 = ON.

I11.D.1

'\*******************t**t***?*****************************‘******************************************ﬁ**********************’****:



‘? | (WANG) ECN 05#9‘07

ECN No/#5%

SHEET 1 JF /

DATE 2= 5 - 52

RFA NO. (REF)

No BOM changes required

ORIGINATOR___Warren Joyce PT. EXT.___2014 - DATE __2/21/80
MODEL NO.___ 2236DE - : TITLE
N PSST 725-2618 ;:a’g ' , . REV. | PC.REV. |ELEC.REV.
N R “Keytr ot .F . T |FROM , TO |FROM ,TO
\ Jowe. 35,1852 (DWG. ytronics Key bd Assy . :
OHino. TITLE) . B
\ =ASSY. ASSY, EFFECTED U
Jarno. TITLE NO EFFECT O
DESCRIPTION OF CHANGE
Change artwork, assembly drawing and schematic as follows: - : -
Add a 220pf ceramic cap(300-1220) Z6 pin 10 and +Ov RECEIVED
' | FEB2. ;'

.-ER,NI F\'U Jin

r“!
ar s>

—

REASON FOR CHANGE

¢ ’ —

0707M/87

| To eliminate double keystrokes

NEW PURCHASE REQ'D. o SHOP REWORK REQ'D.

O | VENDOR REWORK REQ'D. -

-0

CUSTOMER ENGINEERING | ACKNOWLEDGE

IMMEDIATE CUST. BY: MANDATORY CHANGE
| 7G nFoRmATION ONLY- : DATE: ] DOCUMENTATION CHANGE (PL, BOM, DWG)
D NONE EASE OF MFG., COST REDUCTION
: 2>r<| >« pParts | B '. PRODYCT IMPR

DISPOSITION S2 1820 puriad S5 '2 ) § V E! :

ju <| HouseVendor] & \( AN Vi
FINAL

7=\ JSE AS IS TO APPROVAL 7’/ 2 1/3 o

;\REVIOUS REV.

i
TO -(-:DNFOHM ' 1% X

)( ALPROVED . mumq.,m /;,, c Jé

N APPROVED
TO CONFORM IF NOT |~ 1 MFG. ENGRG. D§na Caffe&_

BEYOND OPf RATIONS
EFFECTED : . B . WRITTERBY.

LYS
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( WANG ) wasonsronis. e

M-E-M-0-R-A-N-D-U-M

AT0-66
T0: District Technical Specialists
FROM: Earle Keizer
DATE: February 26, 1980
SUBJECT: 2236DE Keytronic Keyboards

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .

The Home Office has come up with two possible solutions for the
repeat problem on Keytronic keyboards. Please try these fixes
only on customers who have chronic problems with the keyboard.

Since these are possible fixes, please do one fix at a time
thereby allowing R&D to be aware which of the two or both fixes
takes care of the problem.

Possible solutions:

1. Replace cap C18 with the attached cap (.033 u Tant.). c18
is connected between Z13 pin 8 and Ov.

2. Replace one shot Z6 (74L5123)vwith a 74123 (WLI 376-0080).

If you need more capacitors, please contact me. Both the Area
and Home Office have limited supplies. If the capacitor
rectifies the problem, sufficient quantities will be ordered by
the Home Office.

Please inform me of any results, good or bad.
ﬁegards,
Earle Keizer~™
EK/jh

cc: James Dean

Crutcher Evans
ATS's



-

= = -
i

— __v,._.,_,_' __.

o

e

Tffhlya
> 'b ==2 12] iore
z s AT 3| . %
SES < S 2R 15 /
\.a: Ea— ;,‘,'-- + o 20
LN L o 8K o NHT-BL -
: . L : -3
1 |‘ . : N R \.
seai T

¢

fvb’/ﬂﬁ; ..»s.//éwr v 25(0 zf'AmJ

[t - bes -0lcH |
1o 2 (Los-to0g. . Tré-vesf
Q@ LYo te3d FERRITE QEAD
3 ! |Se€ aBovE CABLE 1D. MARKER -
T |/ /s /1323 CABLE (ABEL , MUx
(] / @IS~ /394¢ CABLE LABEL , TERMINAL
5 [“®|¢70-20rz WIRE , YEi , 24 GA SOLID TEFOM = 1.0mG
A/R | 605 - coo2 RIEVE  EIS TUBING /2" LOAMG
L ' —
2 |350-04589 SHELL, CONAS. METAL
2 |3s50-/0320 COAAL. 25 FOS. MALE —
|\ | e20 -0/ CLOBLE SH'ULODED BLAYIO 3 TWISTED AL
&TY L' WANG PART NO DRAW'NG 80 ESCRIPTION ~a
A v 14 CATE | APPRQVED BY OATE
. = - 5 r
] L S PP (T V2
: CHy - fMOENGR A
TERIAL MODAL *«O MFG ENGR, -t > L/.c -0
£22 s 223 e .-
M1 (GG WIC # CATONS 223, 2,33;- carle PV
-~
FINISH oL LA A3 NOTID X
Sy oy | seecrer| Cloeszos |47/
KAy = [yt s s / WANG PART NUMBER | 3128 ORAWING MMSER v

-

\Y

\
)

D
N
C —=

}7.5!!

11"

[ S S

——— e s, SMAaTRT S 2 Bt etk e 4l

et e



PRUBLEM CALL S TR

CONTROL NUMBER 06233111

CONTACT NAME GORDON ING : POSITION CeE
ROB # 3810 70X #° PHOME & 415 391 9770 EXT # 4019

SYSTEM TYPE 2"00r4vp  DEVICE TYPE  B236BE
UTILITY NaME SOFTWARE LEVEL

METHOD ‘OF CaLL P T = TELEXy P = PHONE, M = MEMO, E = EMS
HAS THE BREA 3JR DISTRICT BEEN CONTACTED
N A = AREA, D = DISTRICT, % = B80TH, N = NONE
IS THIS INCUIRY PERTAINING TO 8 NATIONAL ACCOUNT ?
- Y- Y = YES, N = NOy, U = UNKNOWN

USE TH: FDLLﬂnIﬂa ARE A TD TESCRIAE TWE SITE THAT CREATED THIS REQUEST

CUST/OFFICE NAME , PHONE #
ADDREZSS #8084 - S CITY STATE
' gt SITE CONTACT NARE

PROZLEM () SILUTISN (+)

#SPECIAL PROJUCTS # 3054, 223605 EMMULATION OF DATA SPEED
£40. HANGS 28 PCLLING SSQUENCE. TLLEGAL TRANSMISSION ERROR
§/21/786% GIRDON ING 6415-331-9770 X 4019 WANG WEST COAST
PRIELEM: CTUST HAS 3 OR 4 OF THESF WCXKSTATIONS ONE HANGS
THLY TJIQK¥ A CHIP: FROM A GOD2D WS AND FIXED THE HANG
THEY ORDERED A #3723-42064 FROM SIX TIMES ALL SIX
PRUMS THEY GIT DID NOT. WORK. THE PROMS THEY GOT
HUNG THE WS WHEY PCLLINS AND GAVE ILLEGAL TRANSHM
ERROR., ALSO THE PROMS THEY GOT WERE TEXAS INS.
REV 0 AND RZV1., THE ORIGIKNAL PRCM (ONES THAT WDRK
LRE MOTCROLA REV 1). - :
/7207862 CALLED DAVE CAMER SP PROD GROUP HE TELLS ME SP
" PROD IS NO LONGER ARDUND CALL JOHN QUAN 70375 I

LEFT A MESSAGE. (30 MIN) JOE
3725 11:25 CALL BACK PLS HE IS AT SAME NUMBER VPLANTE
8725 1345 CALL BACK IS STILL WAITING VPLANTE
08/72571:50- CALL BACK NEEDED. ASAPY BOBBIE
8725 2:30 CaLL 2aCK VPLANTE

8/25/86% CUST HAS 2236 DE. CE SHOULT CRDER THE COMPLETE 8D
"«  WITH THE CHIPS ON IT RATHZR THEN JUST THE CHIP, ALL UP
'+GRADES FOR 14E TI CHIF SHOULD BI ON THE BD.
4 DTS, INVILVEID GARY LODGE SAME TEL # EX 4704
‘ (20 MIN) JOEt
+CE HAS A 214-7532-2 ---CE SHOULD ORCER A& 210-7592-1U AND A
+210-T294 &5. S (10 MIN)  J3E
/25 4320 (< KEC'D INFJ ANT CALL NCT CLOSED VPLANTE .
8/27/86% GORTIN IS HAVING PRCH WITH LUGISTICS J2HN TOTO CAN
N3T GET THE 210-75%2-1U £O WILL SE™C =-1A AND CHIPS
IKE STANWICK IS WORKING THE PROZ JUT WITH ME NOW
wE 825 TRYING TO HALVE THE 5D BUILT AT MFG (35 MIN)
JOE S.
973/7303%  MIKE STANWICK SENT MGTCRCLA PROM TO GIRION THE CE
4#INSTALLED THz PROM™ CUST IS NOW UP A&ND RUNNING ..eeTHE TEXAS
4INST. PROM DUES NOT wW3RK AT ALL, THERE IS A ECO THAT CAN BE
+D0ONE ON THE 3D.EUT IS HJT COST JUSTIFIABLE AT THIS TIME.
+NOTORILAy SIGNSTICSy2ND INTIL PROMS SESH TQ WORK WITHOUT
+ECJ. (20 MIN) JOE



PAGE NO. 1
Tac Newsletter No. 21207 Section. 3.4.03

EXTERNAL MONITORS ON WANG WORKSTATIONS

Wang cannot tell a customer what to change in his external
monitor to make it work with Wang workstations. Below is a list
of specs so the monitor vendor can change the configuration of
their monitors to be compatible to our workstatlons, which are
RS 170 compatible. -

i. Dutput impedance = 75 ohms.

2. Refresh = B850 lines at &0 11nes per “frame per second.
3. Video signal = 1.5 VPP + or - composite video signal.
q. Composite video and sync.

5. Negative sync. '

6. Horizontal frequency = 17.1 khz.

7. Horizontal retrace = 11.7 usec.

8. Vertical frequency = 60 hz. (50 hz where applicable)
2. Vertical retrace = 1.22B wsec.

Wang Special Products Group now makes an external monitor
adapter which can be ordered through standard sales channels.
Part numbers are: 190-0309 video adapter; 190-0309-1 video

adapter with 25 ft. coax (BNC) cable;} 190—0309 2 video adapter
with 50 ft. coax (BNC) cable.

Modifications basically are parallel hookups to the video
cables in the Wang workstations.

This Tac Newsletter supercedes Tac Newsletters 01021,
01123, and 20824. '

3636 3636 3636 6 J6 363 303 6 I 3 0 3636 3696 36 36 I 36 36 96 F I JEFE 36 36 HHE W3 304600 T 2 F I S 362 MK I I KWK RN IE MW I WX I A AN

THE INFORMATION CONTAINED HEREIN IS COMPANY CONFIDENTIAL
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2236DE KEYBOARD

* PROBLEM/SOLUTION

l 0. REPEATING KEYS

(1) Check to see if keyswztch -in; ‘ONJl p051tion - -
-(2) 1Is keyswitch missing keycap or spring .
(3) Spacebar stuck in down- position . T
. (4) z5 Defectlve (741.574 NLI# 376 .0155) . .

2.0 NO_INPUT_ FROM KEYBOARD _ )
(1) Check +5v on each I. C

(2) Ensure Z12 1nsta11ed ropérly_ SIS o
(3) Replace 212 (377-0375), 213 (726-6362), and/or 214 (726 6363)

3. 0 NO SHIFT LAMP OR CLICKER

J -

(1) Check for +17volts on Ql (726 0179) and QZ (375 1027)



Ll.
L2

L3

Q4
Cl

210-7456 VIDEO AVPLIFIER

NO RASTER

2.0

"Replace L1 and/or Q4

NO VIDEO RASTBR 0 X.

Replace L2 and/or Cl

.30

4.0

NO VERTICAL HQLD-
Replace L3 ) n
POOR HORIZONTAL HQLD APfER WARMUP

o

r32r.

'Replace €24 ,ﬁ'fﬁvt‘-¥“~: J»~!%;**‘?L

TV‘ .(.;

5.0,

Replace C25 »;;.;L4¥ xhig',‘fmi}
,{-,,“ - P ‘ .

6.0

_ POOR VERTICAL L1H§ARIJY oL
'Replace 3" o .

TBA9 50
NE952 |
TDA1044  WLI# 376-0261 | N
BU124 WLI# 375-1057 | laf IR
‘10uf/15v  WLI# 300-3006 |. mqk - == G L

".Replace c10

POOR VERTICAL SIZE = -~ =~ - =ioden

R )
- -

WLI# 376-0360 [rem—rme=—— e W
WLI# 376-0239 E BBl B Bl '

C10 3Suf/15v  WLI# 300-3009 e

C24 10uf/15v  WLI# 300-3006
C25 .01uf/50v WLI# 300-2414
D3 1N757/9.1v° WLI# 380-2091 ' 7456

L3

| ...Ej . o aﬂ"f
l!' & ‘E!’ 1-%"v3

Q4

L2




THGIVIGAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT yxxx REPLACES: '  DATE: 12/02/88 PAGE _1 OF _2
MATRIX ID. 3400 _ PRODUCT/RELEASE# 210-7456 VIDEO CONTROLLER

TITLE: HANDLING AND ADJUSTMENT PROBLEMS

PURPOSE:
- To alert:the field of the proper handling and adjustment procedures for

the 210-7456 video~controller.

EXPLANATION: ..
.A-high volume of the 210-7456 video controllers being returned for repair

are exhibiting problems in two areas.

A) -Z1 coil damage.
B)" Standard adJustments are not being checked before board replacement.

CORRECTIVE ACTION - ~
Proper care should be taken when transportlng, handling and performing R&R
procedures on the 210-7456 to avoid damage to the components on the PCB.
Ensure that the or1glnal shipping containers are used when transporting
the PCB to and from the customer site.

Before replac1ng the video controller all adjustments should be compléfed
in the proper sequence as outlined below. .

. Create a document to display a full screen (80x24) filled with alternating
characters "HO"

Set both Horlzontal Hold (R33) and Vertical Hold (R15) to the middle of
the stable display range.

Adjust the vertical raster size (R24) for a vertical height of 6.5" +
0.20" (16.5cm + 0.5lcm) on the 12" display. (Use a standard or metric

scale.)
Adjust the vertical linearity (R18) for character rows of equal height.

Repeat 2 and 3 until both requirements are met.

GROUP: VS/OA System Hardware Support Group . MAIL STOP: 001-220

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT yxoox REPLACES: DATE: 12/02/88 PAGE _2 OF _2

MATRIX ID. 3400 PRODUCT/RELEASE# 21-7456 VIDEO CONTROLLER

TITLE: HANDLING AND ADJUSTMENT PROBLEMS

CORRECTIVE ACTION: (continued)
Adjust the width coil (22) for 8" + 0.25" (20.3cm + 0.64cm) of horizontal
deflection on the 12" display. (Use standard or metric scale. )
Adjust the horizontal phasing (R35) for characters centered horizontally
on the raster. Turn up the brightness sufficiently to observe the raster
frame.
Adjust the focus (R28) for the best overall screen display.
Center the raster with the trim tabs located on the yoke.

These adjustment procedures can be found in the appropriate maintenance manual

and in the C.E handbook "WORKSTATIONS" part number 729-1100-A.

GROUP: VS/0A System Hardware Support Group MAIL STOP: 001-220

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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5
the keyboard) have to be tied together. If this is not
doney pin 5 will £loat and the keyboard will not
operate. The revision level of the motherboard can be

seen by looking down on the unit.

KEY SWITCH REPLACEMEXT

w
.

Remove the key cap by pulling straight up on the cap.

Remove the cpring.

Pry the switch up with a small screw driver by inserting the

gcrew driver on either the vight or ggft (or both) side of
Lroe
the switch {as viewed from the (ron of the keyboard).

CAUTION: Scme keys have suall brass colored acrews inserted

. b e s

in ggm thrqugh the clircult bo%yd on the undersgide of the
. P .

keyboard. Zemove the screw il it &g in the switch to be

.

changed.

Insert a new keoy switch by simply pressing the switch into

. ce o s . o
the keyboard. Insure the gwiteh is not upside dowm eam the

ey cap will slant at the wrong engle.
. * .
Raplace the spring and sgap the key cap on.

- L



=7 Pert #

6 1630
##393_4014
RIOL RTAF AT
11 9-6355
yIRSA
v 726-01%
_\/ B)5-1027

AnD 1M 6357
b 726-0208

ANoy 377-0375
18 927 6262
the M= 6F6D
.o 376-0055

’237; -3207
376-C1&0

- $76-0153
-y 376-0209
374-0155

- 726=5124
. 726-5145

CAP.
CAP.
CAZ,
CAP.

.033 uf 2
2.2 uf 20V TANT
10 uf 15V TANT
4.7 vf 35V TANT
CAP. 47 uf 35V TANT

XSTOR 2N2222

INGOO

INL L4

1
-

8

Locaticn

€16,18,19
2,10

cl1

c7

CRA0S!
7605

741500
7HLA04L

T4LS08

76L8

7LLS74

0

pa—n

7458122

741813

2
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Part # Descrintion

225-0214 (4se 395-0033)  SWITCH, TOGGLE SPDT
220-0049 LICKER

370-0004 LAM?, WHITE 28V
376-9016 SOCXET, 24 PIN CAMBION
376-9011 SOCXET, 40 PIN I.C.

1 ] L]
COMPORENTS
Pare & Degcrintion Location

71260 RESISTOR PACK 3.2K RX 1

fh~ 635 RES. 82 C&M 1/4W 5% R12
Ab-35¢ PES. 240 OIM 1/6W 5% p13
330-2040 Bme. 360 oEM 1/4% 5% Rl

7 320-2057 RE3. 560 COuY 1/4% 5% R6
30-2069 nTE, 620 O 1/4%W 5% 219 '
320-3011 RES, 1N OB /4% 5% R10
330-3015 RES, 1,50 O 1/4W 5% R9
330-2034 BPEe. 2,37 O0uM 176w 5% R 1,3,8,14-16,18,20, 2
220-5011 RES. 10Z OB 1/4%W 5% R17
5204028 RES. 27K O=M 1/4W 5% R7
330-4034 RES. 33X O3 1/4%W 5% " R2,5
N 625 BES. 68% O¥M 1/4W 5% R&
309-1220 CAP. 220 pZ 500V CER. C14,17

Tr 6254 CA®. 470 pf 50V CER. cs
200-1906 - CAP. 1000

pf 500V CER  C12
P EAIN Y . CAP. 2200 »f 100V POLY. C&

724~ 358 CAP. .0l uf 100V POLY. C8

270-1903 CA®. .01 uf 25V C3R. ¢1,5,9,13,15 i



552-0575
552~0576
557-0577
552-0578
5520579
5520586
552-0581
552-0582

552~0583

55%-0850
552-0851
552-0852

(SRR Y, B Y, |
iyt W La e W
NP N R NN
H i 1 1 i 1
DD QO OO0
O % M 0 O (o]
[V TR IR B W R ¥, S Y
M 2 5N U W

[ ]
W
3
1

Q

>]
w
D

N
L
()
!
[
N
[
o

~22-0979

ACCEZSQORIES

Description
e ——r—

e

LOAD
RESET
RUN_

»

’

/

11 t

o w "

L
s

=

A
v
Z
y 9

"3
Y.

Description

1.5 cz SPRING
2.0 oz SPRING
2.5 oz SPRING
6.0 oz SPRING

SWI1TCH, XIZY

creeITspen 1



b D. PARTS LIST

Xey Caps

DPart ¥ Description
552-0026 Lock
_. 5520027 shift (LT)
552-0028 Shift (RT)
552-0029 3
! 552-0030 . Space Par
' . 552-003% Return
552~0126 ' [
552~0127 e 2
552-0128 # 3
' 552-0129 7\ $ 4
("ﬁl ’ 55220130 % 5
‘ H 6
& 7
[N
{ 9
Y 0
Backspace’
N
552-0400 S ¢
552-0401 £a
. . 552-0402" W
- | | 5520403 y
' T

552~3404
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Part {#

552-0405
552-0406
552-0407
552-0408
552~-04009

352-0420

=

. L4

552-0550
552-0551
552-0552
552-0553
552-0554

wm
wn
P IR X6
1 |
> D2
Oy Vi
(42 TP
fah ) e

1]
n
28]
[}
(o]
L B VO
[}
L

532~2572
552-0573
55; ""'35 7[;.

W O O~ T D W S e ta

[l

Relegendables
CLEAR

. ol v Al CTIJUE—
mhIT
ERASRE
HALT
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ECN Noglle

5

{

G
Tt

/3/.}74

ECN
NO.

AEASON FOR CHANGE

: . SHEET1 ¥_2~
N DATE/®-23-27
RFANO.(REFIl_______
ORIGINATOR Warren_ Joyce DATE 10717779
MODEL NO 2236DE B3 .
PART 209-7592 PART REV. | PC.REV. |ELEC.REV.
NO. NAME Single Bd Term Elec F T |FROM , TO }FROM ,TO
OWG. 7592 (OWG. g TR
NO. TITLE) 3
ASSY. ASSY. EFFE
PART NO, - TITLE _ NO EI?JEE(?T 0
LDESCRIPTION OF CHANGE
Change assembly drawing and schemaitic per attached wrint
. No BOM changes required
NOTE: At the request of Manufacturing the Artwork will not
be modified per this ECN
' RECEIVED
OCT 30 1979
PRINT ROOM

To enable board to work with plotters

0234M/65 [)
NEW PURCHASE REQ'D. () SHOP REWORK REQ'D. 0 | VENDOR REWORK REQ‘D.;‘ o
CUSTOMER ENGINEERING | ACKNOWLEDGE '
D AL | BY: P-'T MANDATORY CHANGE ; /
O INFORMATION ou(.v : | DATE: \ IOCUIMENTATION CHANGE (PL, BO14, DWG)
|
O NONE T ( ) EASE OF MFG., COST REDUCTION
' ) P 14 ! (o3
OISPOSITION z 25 aet 5 _ranss ] g { ] PRODUCT IMPROVEMENT
fal &< E House ondlor w3 1 '
USE AS IS TO ) ‘ FINAL
PREVIOUS REV. >< X 7/\ APPROVAL ﬁi Q\Zé’z{/w‘. / 0// y
APPRIVEOD
TO CONFORM ' DESIGN ENGRG. D),.J_,ﬂ.n ﬁlad/\ﬁ l'f L 0
\ [AprrOvVED vV
TO CONFORM IF NOT N : | MFQ. ENGRG. . .
BEYOND O NATIONS l 5 5 r\:\- 7 p?
tree/cTen WRITTEN LY I'rn-'\ ‘ A "7\ /\{_A{
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4 : r - ‘ j
-{{WANG) ce#407 |ECN Nosssis
. SHEET1.9F
% \ DATE 2-25 - 80
RFA NO. (REF)
/J‘\, ORIGINATOR Warren Joyce DEPT. 16 EXT. 2014 DATE __2/21/80Q
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9. 2236D/DE KEYBOARDS: There is a differe.ce between the
keytronics keyboards and the 2236D and 2236DE terminals. The
DE has the ability to allow all keys to repeat. This is not an
E-Rev to the board. It generates a new WLI No. ;

725-2524--Keytronic keyboard (2236D)
725-2618--Keytronic keyboard (2236DE)

To convert a 2236D keyboard to a 2236DE keyboard, perform the

following: —™— J——

A. Cut etch between Z1 Pin 4 and Z2 Pin 11

B. Cut etch between pads El and E2 (1ocated above Z7 and right

of 6. e _—
C. Add d/' 7K)res1stor from Pad E2 to p1us 5 volts (1ocated

right of pad E2--large etch_and plate- thru).

D. Add a jumper wire from Z1 Pin 4 to Z6 Pin 10

SPECIAL NOTE: When shipped, the keyboards may have a piece of
foil taped to the etch side of the board covering the pins of
212. Remove before using, or damage will result.




CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
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#11004

II1.D.1
FERIFHERALE-TERMINALS, WORKSTATION DISFLAYS, KEYBOARDS-FOR 2200.

IDEIC: _PROBLEMS _THAI_MIGHI _RE_ENCOUNTERED WITH_THE_2236DE/ZDW_
CBASSIS

The number of 2236DE/DW chassis (270-0576) ordered in the
past six months are to high for this type of part . To assure
the chassis is the problem. we must test it firsl, then if you
suspecl a problem with itl. here are the sleps lo take-

1. Check the AC power inputl to the 210-7592 board (J3).

D R SR - S FIHE
! . » ! 4 & 6 is plus/minus OV
! ! 1 62 is 7 vaC
L . . ! I KR E is 17 vAC
1 ]
2 4 &

Use pins 4 or &6 of J2 for the DVUM vollage return. If 1lhe
AC voltage is at J3,+ then most likely., there 1z no problem
with the chassiz=.

2. Check the 12V gopino 1o the monitor (220-11324 cable at the
top left hand side of 1hs board). If there is np vollags.
disconnect the cable and check =gain. The menitor can pull
down the 12 VDL and short out the power supply.

3. If the terminal blouws fuses, disconnect I3 from the
210-7592 board and try asain. If i1 blows a fuse againy
then the problem is in the chassis.

J{]

4. Some terminals have a 1107220 swilch beside the
transformer. be certain that the switich is in the proper
position for the incoming line vollage.

If these eteps are followed, we should see a reduction in
the number of 2224DE/DW chazsis ordered by the field.



2200

2236DW/2336DW TERMINALS
KEYBOARD LOCKUP WITH POWER ON

NOTE:

Some Keytronics' keyboards, part number 725-2637, used in the
2236DW and 2336DW are missing a ketronics ECN, Common symptoms
are:

1. Lock light will not light upon keying Lock Key.
2. Terminal will receive data but cannot transmit.

The problem may be resolved by installing this ECN. On the
keyboard is a 33uf cap between Z1l pin 4 and ground. Tie a 33K
resistor in parallel to a silicone diode to the etch coming off
z11 pin &4 to +5V.* The diode's cathode (negative, black marked
end) must be tied to the +5V side.

* +5V may be found on the top etch on the keyboard.

33K Resistor 330-4034
Silicone Diode 380-0001

Powering the terminal off and back on will usually correct the
problem if parts are not available.



| DIFFERENCES BETWEEN 2200 AND OIS/WPS WORD PROCESSING

2200 Word Processing Release 1.15 is available for general release from the Software and Literature Control
Center (order number 195-2174-3/5). 2200 Word Processing Release 2 should be available for general release
during the June-July 1982 time frame. The following descriptions refer to 2200 Word Processing Releases
1.15 and 2 and the ways in which they differ from Word Processing on the OIS and WPS systems.

¢ When Edit Old Document has to recover an improperly closed document, a message is displayed on the
screen indicating that recovery is taking place.

® The document summary screen in Edit Old Document and Create New Document has some minor cosmetic
differences from that of the OIS/WPS.

® When transferring control from one page to another (including Next and Previous screen across page
boundaries) there will be a noticeable pause of two or three seconds; a message on the screen will indicate
" that the system is saving and loading pages.

® There will be a two or three second pause whenever a DELETE, FORMAT, SEARCH, REPLACE, COPY,
MOVE, SHIFT/COPY or SHIFT/MOVE key is struck.

® The 2200 Word Processor displays no end-of-text character (the dotted space), although the cursor will be
sent to the proper place (i.e., the position for entry of the next character) when the cursor is moved to the
end-of-text and the ‘End of Document’ message is displayed.

® The CENTER function is noticeably slower than on the WPS and OIS systems.

® Page size will be limited to 4181 characters. When inserting text, the message ‘Page Full’ will appear when
the operator reaches this limit. When retrieving from archive, page breaks will be inserted at the nearest
word break if necessary to preserve the limited page size; a warning will be displayed to the operator.

® Glossaries will be text recall only. Command strings, Decision Processing, and Mathpak will not be
supported. The traditional glossary library of space will not be supported. Glossaries will be stored in letter-
name libraries. Because the scheme for storing verified glossaries is different from the OIS, any glossary
documents transferred from the OIS will have to be re-verified on the 2200. The ‘verified glossary’ is delet-
ed separately from the ‘source’ glossary and glossaries can be edited at one terminal while they are attached
at the same or another terminal. It is not possible to attach or detach during edit.

® Keystroke statistics will use a slightly different approximation than OIS/WPS. Until a time-of-day clock is
generally available through the 2236 MXE controller, time statistics will be saved (when recalled from
archive) and displayed, but not updated.

® Single character INSERTs and DELETEs will be allowed while in Insert mode and Overstrike mode. This
will be invoked by the SHIFT/INSERT and SHIFT/DELETE keys.

® Horizontal scroll capabilities will not be included in the initial version of 2200/WP Release 2, although it is
planned for a later version. At best, 2200 horizontal scroll will be much slower than on the OIS because of
communication time between the 2200 CPU and the terminal.

® Command Note, Global Hyphenation and Repagination will be available in Release 2.

® INSERT will be terminated when a page character is struck. In DELETE, and while specifying text to be
copied or moved, the system will not allow the cursor to move beyond the end-of-page character.

(continued)
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® Passwords cannot be entered during editing.

® Pressing the FORMAT key while in the format line will not bring in the format line from the prototype

document.

® Keying TAB as a line end in an indented line will not bring you back to the indent. It will end the line the

same way RETURN does.

® Some minor differences in messages are listed below.

Action

COMMAND-MOVE, INSERT and DELETE at
End of Text

- COMMAND-BACKSPACE at End of Text

INSERT at end of text

In format line, press space bar when cursor is in
position 2.

In imbedded format line, press FORMAT

In format line, press COMMAND

Press DELETE in page format line other than

Page 1

SEARCH-SHIFT/HYPHEN (Underscore)

SEARCH-PAGE
SHIFT/REPLACE-PAGE

Press NEXT SCRN at last screen

Press PREV SCRN at first screen

June 1982

OIS/WPS Response

‘Move Cursor’

‘No Next Screen’

‘Insert What'

‘Move Cursor’

Replaced with page format
line

‘Which Command’

Format line is deleted, and
text is moved to end of
previous page.

Cancels SEARCH and re-
turns use to normal editing
Cancels SEARCH and re-

turns user to normal editing

‘Cannot Globally replace
that’

‘No Next Screen’

‘No Previous Screen’

COMPANY CONFIDENTIAL

2200 WP Response

‘Unknown Command’

‘Unknown Command’
‘Move Cursor’

‘Invalid Key - Ignored’

‘Invalid Key - Ignored’

‘Invalid Key - Ignored’

‘Invalid Key - Ignored’

Underlines the next charac-
ters entered and executes
search on that character

Executes SEARCH for
PAGE graphics (1)

‘Invalid Key - Ignored’

If cursor is not on last char-
acter of screen, it is moved
there. Otherwise, ‘No Next
Screen’.

If cursor is not on first char-
acter of screen, it is moved
there. Otherwise, 'No
Previous Screen’.

Page 143



2200/WP YOLUME CAPACITY UTILITY
by Karhy Curran, Systems Support

A new funcrion, the VOLUME CAPACITY uriliry, is availoble on the 2200/WP Utilities Menu with WP sofrware
Release 1.435. This utiliry is used to determine how much free space is ovailoble on a specified 2200/WP
volume.

To determine how much space is ovailable on o volume, select a library which is contained on thar volume
and press EXECUTE. The uriliry will search through the volume and display rhe approximare number of 4096-
charactrer pages availoble on rthat volume.

If the VOLUME CAPACITY uriliry encounters a problem with the volume, o messoge will be disployed request-
ing the user ro orchive all documents on that volume. If this occurs, archive all documents from all libraries con-
tained on that volume, delete the volume, recreare the volume, recreare hbrones which are to be contained
on rhar volume, and retrieve the documents from archive.

Afrer this has been done, the VOLUME CAPACITY utiliry will verify the volume and return 1o the operotor

enrmry screen, where the operaror may verify another volume or press CANCEL ro exir. Nore thor if rwo li-
braries are conroined on one volume it is only necessary 1o verify one library.

2200/WP RELEASE 1.45 PROBLEMS AND CIRCUMVENTIONS

‘Probled Area Problem Description

EDITOR Artempting to edir o document conraining o format line greater than 80 characters, which has
' been retrieved from on archive diskerre, will resulr in o P59 error.
Circumvention: Reformar any such documents on original sysrem before archiving.

EDITOR Recalling o Glosssary enrry thar includes a (-PAGE-) keyword stops program.
Circumvention: Hir the CONTINUE key ond RETURN.

(continued)
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Problem Area

w
’v

Problem Descnpnen

EDITOR Arrempring 1o SUPER MOVE the first poge of @ documient into o full 4096-characrer poge resulrs
in the complere texr loss of the page being copied. (Arremprs ro SUPER MOVE portions of o
document other than the first page info a full page result in on appropriare error message.)
Circumvention: If the page to which information is fo be moved appears 10 be opproochmg
4096 characrers, insert o page break prior to performing the SUPER MOVE.

EDITOR Underscored rext preceding or following a DEC TADB does nor align or print properly.
Circumvention: None, orther than entering the underscored rext and rthe DEC TAB on sepaorate
lines.

PRINT " Text on a cenrered line which includes a DEC TAB does nor print.

Circumvention: None, orher than using format line tabulorion or spaces rather thon the CENTER
key ro center the text.

PRINT TADBs do not funcrion as line enders for centered lines.

Circumvention: Use RETURN 1o end a centered line.

PRINT Documents conroining nores within superscripted text will not print properly.

Circumvention: None, orher than including the note either before or afrer the superscripred rext.

PRINT Superscripted text prints incorrectly if printed “Justified”.

Circumvention: None, other than inserting hyphens fo align the right margin ond prinring
“Unjusrified”.

PRINT™ SUPER/SUBscriprs preceded by a space or COMMAND space will omir the first following charocrer
during print.

Circumvention: Insert o spoce ofrer the SUPER/SUBscripred rexr.
Other Anomalies

EDITOR Messoges disployed concerning rhe oddirion of text o ¢ full volume are inconsisrent.

EDITOR In some cases, SHIFT/FORMAT creares a new formar line msreod of moving the cursor ro the
previous format line.

EDITOR In some cases, the replocement of a CENTER graphic vio the REPLACE key resulrs in remporary
incorrecr cursor movement.

CRTIMAGE  Imoge prinr of specific documents containing CENTERs and several FORMATS is erroneous.

PRINT

CRTIMAGE Document name is somerimes listed incorrectly.

PRINT

PRINT Print jobs cannot be cancelled while the Summary page is being printed.

PRINT Lefr margin selection does not offect the lefr margin of the printed Summary poge.

PRINT An OIS document rerrieved from archive diskerre must be edired before it can be printed.

GLOSSARY  If the last entry in a Glossary is (-COMMAND-), the wrong error message is returned.

VOLUME Arrempt 10 create a volume on a full disk platrer gives no message ro this effecr.

MAINTENANCE

RETRIEVE  No messoge is given when the user specifies o non-existent documenr ID during an artempr to

‘Rerrieve From Archive Diskerre.’
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MEMO TO: DISTRIBUTION
FROM: TOM CAMP
SUBJECT: 2236DE PRICING
DATE: JUNE 15, 1979

The 2236DE Interactive Terminal further strengthens Wang Laboratories'
position in the small business systems marketplace. This product is a direct
result of your numerous field requests for features not possible on our other
interactive terminals. The Model 2236DE will replace the Model 2236D,
effective August 1, 1979.

This new terminal easily facilitates forms processing and data entry
applications through extensive new features. Character and line graphics,
reverse video, and dual intensity are but a few of these new features.

Orders are now being accepted for this exciting new product. Deliveries

will begin 1lst Quarter Fiscal '80.

U.S. Price Monthly Maintenance

$2,700 $16.00

Canadian Prices

FST & Duty Duty Paid FST & Duty
Exempt FST Exempt Included Monthly Maintenance
$3,350 $3,625 $3,900 $20.00

—~om,

Tom Camp
TC:pn

ONE INDUSTRIAL AVENUE, LOWELL. MASSACHUSETTS 01851 « TEL. (617) 85614111 « TWX 710-343-6769 » TELEX94-7421 .0 4in USA.

13-4429
7-79-2.6M
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TO: RUSS CARY, RALPH ' CRUSIUS, WARREN HAYES,] RICHARD HEBERT, FRANK
KUSHMEREK, DENNIS NOONAN, PAUL RICKER, AND JEAN VEST

FROM: TOM CAMP

SUBJECT: 2236DE INTERACTIVE.TERHINAL ANNOUNCEMENT

DATE: JUNE 14, 1979

On Friday, June 15, 1979, we will announce the availability of Model 2236DE
Interactive Terminal for the 2200VP and 2200MVP. This terminal will utilize
the existing MXD controller or the new 22C32 triple controller announced last
April. This means that the 2236DE terminal can be configured in place of the
Model 2236D.

Customer deliveries are scheduled to begin August 1, 1979, and a six-to-eight
week delivery should be quoted on all initial orders.

U.S. Price Monthly Maintenance
$2,700 $16.00

Part No. 177-3236DE
Please begin accepting orders for this new product immediately.
NO UPGRADES OF EXISTING 2236D's ARE POSSIBLE!!

Four new direct connect cable lengths have also been announced. They are as
follows: :

Length Part No. U.S. Price

1. 1250 Feet 120-2236-11 $590.00
2. 1500 Feet 120-2236-12 ' $700.00
3. 1750 Feet 120-2236-13 $810.00
4. 2000 Feet 120-2236-14 -~ $920.00

(A1l 2236 cables are non-extendable).

Should you have any questions, please don't hesitate to call me at Ext. 2059.

e
£ ‘(:"h'. va 2
Tom Cfgg‘——’/jpr

TC: jc:2742M

cc: Bob Bozeman Paul Knight Sam Gagliano
Herb Holzman Carl Masi Dennis Shepard
Frederick A. Wang
Dr. An Wang
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MEMO TO: DISTRIBUTION

FROM: ~ TOM CAMP
SUBJECT: 2236DE INTERACTIVE TERMINAL
DATE: JUNE 14, 1979

Wang Laboratories, Inc. is today announcing a new interactive terminal,
the model 2236DE, for the 2200VP and 2200MVP family of computer systems.

This exciting new terminal was designed as a replacement for the existing
model 2236D. As such, it provides greatly expanded features at an extremely
competitive price ($2,700 U.S.A.).

Effective August 1, 1979, the model 2236D interactive terminal will be
discontinued. Therefore, no 2236D orders will be accepted after this date.

This package contains the following release items:

1. Position Paper

Product Objective
Selling Strategies
Product Overview
Questions and Answers

2. Product Bulletin

Detailed Product Description
Features and Benefits
Competition

Product Statistics

3. Data Sheet

4. Pricing Memo

This new product strengthens our position as a leading supplier of the
most advanced general purpose computer system. It also serves to reaffirm
our commitment to provide the most sophisticated cost effective products for
our present and future users.

Use this new product to help close those tough competitive deals.

Good Selling!

Tom Camp
TC:pn

Enclosure

ONE INDUSTRIAL AVENUE, LOWELL. MASSACHUSETTS 01851 » TEL. (617) 8514111 « TWX 710-343-6769 + TELEX 94-7421 Printed in USA.
13-4395
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2236DE Interactive Terminal
Position Paper

Wang Laboratories, Inc. is pleased to announce the
availability of a new interactive terminal for the 2200 family
of small computers. Designed to replace the Model 2236D, the
Model new 2236DE offers the following features and capabilities
previously unheard of on terminals in its price range:

Advanced screen formatting through the use of
character display attributes - dual intensity,
blinking, reverse video, and underscore.
Graphics Character Set.

Line and Box Graphics capabilities.

Screen Dump feature.

Repeating keys.

Programmable Blinking Cursor.



Product Objective

With the rapid success of the 2200MVP, the demand for
interactive terminals has grown exponentially. This demand,
paralleled by numerous field requests for enhanced features,
led to the design of the new Model 2236DE Terminal. The Model
2236DE was built to provide an advanced product to replace the
Model 2236D.

With the success of the 2236D, one might ask why develop a
replacement terminal? The answer to this question involves one
of Wang Laboratories oldest philosophies - use the latest,
proven technologies, to provide a cost effective product, with
a price/performance ratio unequalled by our competitors.

The 2236DE uses a well proven micro processor to control
communications between the 2200 central processing unit and the
terminal. Advanced integration design allowed us to reduce the
number of components and provide an easily maintainable
terminal. This also allows us to streamline our manufacturing
operations to meet the growing world-wide demand for Wang
Interactive Terminals. The net result - an advanced terminal
product for a rapidly advancing market.

The 2236DE provides a cost effective solution for our
customers' interactive terminal needs, providing more power at
an economical cost.

Selling Strategies

The Model 2236DE terminal gives you, the Wang Sales
representative, a distinctive competitive edge. Keep in mind
that other terminals generally offer these features only as
options. With Wang, the added power is included in our one low
price. Use this advantage to close those highly competitive
deals.

Because the new terminal is micro-processor controlled, the
System 2200MVP is free to process while the terminal handles
such tasks as blinking characters, alternate character set
generation, reverse video, etc. This means that advanced
interactive screen formatting can be quickly and easily’
implemented with no apparent loss of systems performance.

The new terminal provides the capabilities of displaying
line and BAR graphics. This makes possible the display of BAR
charts, previously only available on expensive, high resolution
graphics displays. Almost any business application program
would be enhanced by the use of these features.

Use these added features to help close competitive deals.
Awareness of Wang's added value may help convince those
skeptical prospects.



Product Overview

The product overview is written to provide an insight to
the new features of the Model 2236DE. Each feature is
discussed briefly. For more detailed information regarding the
implementation of a specific feature, please see the attached
"Product Bulletin".

. Character Display Attributes allow the programmer to
highlight information on the screen in several modes. Dual
intensity of the screen allows bright characters to be
displayed in high intensity, while unhighlighted characters are
displayed via normal intensity.

Blinking characters can be displayed to emphasize operator
error or to signal situations which require immediate operator
intervention. Underlines can be implemented more easily than
previously through use of the underscore attribute. Reverse
Video causes the character background to appear white while the
character is displayed in black.

These display attributes can be selected character by
character, line by line, or any combination though program
control. This gives programmers the flexibility to design
screen displays in any manner they desire.

The 2236DE Terminal also supports an alternate character
set for displaying graphic characters. This means that an
additional 64 graphics characters are available. These can be
used for displaying bar graphs for business or technical
applications.

The standard character graphics set consists of characters
representing all combinations of sixths of a character space.

Box Graphics is also provided to display continuous
horizontal and vertical lines. This provides programmers the
means to draw special forms or separate information by lines or
boxes. A new BASIC-2 command, PRINT BOX (height, width),
allows easy implementation - a Wang tradition.

The Screen Dump feature is an off-line operation controlled
by the terminal user. A dump of the screen to a local printer
(directly connected to the terminal) is initiated by depressing
the edit key for approximately two (2) seconds. The screen dump
can be used even when a system error has occured. This means
that users may easily record information from the screen on
hard copy.

Repeat will be available for all character keys on the
2236DE. Users simply need to depress the key and hold it for
the repeat function to initiate. This is particularly useful
for moving the cursor when editing a line.



The cursor can be turned on and off with a blinking
attribute under program control. This can prove useful for
special screen displays, and aid in locating the cursor during
data entry when the edit feature is not invoked (as when using

KEYIN) .

With the Model 2236DE terminal, both the programmer and the
user benefit. The programmer can use these new features to
develop a better information exchange between the user and the
machine. The user benefits through receiving a system which is
more responsive and easier to use.

Programs developed for the 2236D require no modification to
operate on the 2236DE. Conversely, programs developed for the
new 2236DE Terminal will work properly on the 2236D except that
the previously mentioned features will be ignored. Graphics
Characters will, however, display non-meaningful characters
when used on the 2236D.

UPGRADES

Upgrades of existing 2236D terminals to include the
features of the 2236DE are NOT possible. The 2236DE terminal's
design prohibits simple modification of the 2236D.




Questions and Answers

Can existing programs be used with the new terminal?

YES!! The 2236DE functionally operates
identically to the 2236D. Existing 2200
programs will operate on the 2236DE with no
modification. Modification is required,
however, to utilize the new features.

Can the new terminal be connected to the unused parts of
existing 2200MXD's?

YES!! The 2236DE uses the MXD or the 22C32 triple
controller.

Can BOX graphics be used independently without effecting
normal character display.

YES!! The system treats the BOX graphics as
though it were being displayed on a
separate screen. Character display is
untouched by BOX graphics and vice versa.

Can existing software use the screen dump feature?

YES!! The screen dump feature is software
independent and can be initiated at any
time.

Will all alphabetic characters be printed during screen
dump?
YES!! The terminal will print all characters
between HEX (20) and HEX (7E). This

includes all numerics and special
characters found on the keyboard.

Will all character keys be repeatable?

YES!! Only the EDIT and RESET keys will not
repeat.

What is the default character attribute?
Bright.
Does the 2236DE also operate on a 2200VP?
YES. The 2236DE can be used with the 2236MXD or
' the 22C32 triple controller on a 2200VP.

The VP, of course, only supports a single
terminal.
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MARKETING RELEASE

C
Computers
TO PUBLICATION #
DISTRIBUTION
FROM DATE
GUY SUYKERBUYK FEBRUARY 1980
SUBJECT REORDER FROM:
2236DE INTERACTIVE TERMINAL - SPANISH
THIS RELEASE SUPERSEDES: DESTROY SUPERSEDED INFORMATION
O YES Ono

Wang is pleased to announce the ‘availability of its 2236DE Interactive
Terminal with Spanish character set. This terminal, together with its related
peripherals, enables the input/output of all characters used in the Spanish
language. ' '

The layout of the keyboard and the CRT hex code set are shown in the
attached appendices. Note that on the keyboard the numeric keypad is numeric
in both uppercase and lowercase. The syntax characters that appear above the
numerals are called out via the sequence glossary number (e.g., Glossary 1
creates &).

Ordering Information

Order through International Order Processing. Specify Model 2236DE and an
equal amount of language options - L02236DE-SP.

For printers, use the following model numbers:

2221WSP
2231WSP
2281WSP

Note that on the 2281WSP, which uses the Wang 05 printwheel, some
characters are not available and because of their importance, they are
replaced by other characters as follows:

# replaced by
4 replaced by
> replaced by

~ 1

There is no extra charge for this language feature.

Casten, T. 13A6B
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Status EURO-support 2200 series.

" Attached please find two listings of Wesa-supported configurations /

peripherals for EURO-character generation.

When marked "R" (= Released) - on appendix ‘A - this does not
necessarily mean that a specific "national" version has already been
released ; as these releases are and have been based on closed sales.

For all configurations  / peripherals listed in the publication
“Character Generation of NON-Qwerty Character sets". ' :
(WPN 901-6319/ -2 and -3) the status per August 78 is listed for

2222E, 2223, 2216A, 2216B, 2220A, 2226A, 2226B, 22104, 2210B, WS,

PCS, PCS-II, 2236 - used with "old" MXC -, plus : 2201, 2221, 2221L,
2221w, 2231, 2231W (-1 and -2), 2251, 2261, 2261W, 2263, 2272, 2281.

‘This publication surely available with your Service Manager. .

You have to bear in mind, that code-tables in relation to KB-, CRT-, .

and Printer-Proms depend on the console used, and that with the
2236D/MXD these all change. ‘ ‘ ’ :

Very specific "Release-memos" on 2236D/MXD and related peripherals,
per specific language area are - being distributed as soon as a
specific "language"-version has been dealt with ;  and will ~ be
followed by updates of the publication per C).

Sequence of release(s) dictated:by backlog on closed sales.

i

/'If any doubt on support of a given coﬁfiguracion, "please contact

European Headquarters or Wesa-E.C.E., before committing.

.- Appendix A gives you a general survey, as stated.

Please check on "national" support. - ‘ ,

Appendix B gives you a g\:xrvey of 22361}/m - -éarryingbconfiguratifons
supported, and planned -to be supported. As already stated, priorities
set by closed sales. . - ) :

Wesa-E.C.E. will do its utmost best to provide a monthly update of
this memo.

If nobody is talking,

- it's time to' . N. Van Zuuten.-‘?
.\ start worrying.. ' - .. : Jan. 16/79

P
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1
f GENERAL EURO-SUPPORT
: RELATION 2200 CONSOLES TO OUTPUT PERIPHERALS
; . "T" llv'P" "vPll l“vpll
i LINKED |Pcs-IIjws -|WITH |[WITH ||WITH [WITH
! TO : 2226/ {2226/ || 2236D/ [2236D/
! 2210|2210 MXD | MXD
A e CODING CHANGED !
X ~
2221W o.R. lo.rR.|] oO.r.| O.RJ R.R.% R.R.* * for major languages
: 2231w-1 o.R. |o.R.| O.R.| O.RJ| R.R.% R.R.* in relation to
. 2231w-2 |0.R. |0.R.| O.R.| O.RJ R.R.Y R.R.* | backlog.
i 22319-3 |N.R. |N.R.| W.R.| N.RJ WN.RI| NR.
i 2231Ww-6 | N.R. |w.R.| W.R.|] N.RjJ N.R.| N.R.
; 2251 o.R. |o.R.|] O.R.| O.RJ - N.R. | N.R.
E‘ 2261w |O0.R. |0.R.| O.R.| O.RJ| R.R.¥ R.R.*
: 2263-1 |N.R. |N.R.| N.R.| N.RJ} P | P" " only swedish ready
5 2263-2 |N.R. |N.R.| N.R.| N.Rf P P
1} .
: 2272-2M | o.r. |o.r.|] 0.r.| O.RJ}l N.R. | N.R.
. 2281 O.R. |O.R.| O.R.| O.R. P
I 2281 |N.R. |N.R.| N.R.| N.R. P
E 2282 |n.r. [n.r.|] m.R.| N.R] NRO| MR
|
j
|
i Legend : O.R. : "0ld"-releases, please check availability of
: specific version per C).
i R.R. : Recent releases, please see Appendix B.
f N.R. : Not released, needs E.H. - approval per versionm.
| P : Planned / N.S. : not supported. :
i
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WP - Euro Support.

Status at Wesa-E.C.E., on general support.

Please find enclosed status at Wesa-E.C.E., on WP-Euro support.

Note : For system 10/20/30 new release levels (17.2 / 7.2) have been
announced by Lowell, resulting 1in extra workload for
translations on menus/prompts etc. ; plus modifications on

encoding/decoding tables.

Wesa E.C.E. will do its utmost best to provide you with a monthly update

of this memo.

N. Van Zuuren
Jan. 16/79
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MODEL 2236DE INTERACTIVE TERMINAL PRODUCT BULLETIN

INTRODUCTION
Wang Laboratories, Inc., is pleased to announce the addition of a new
interactive terminal for the 2200VP and 2200MVP family of computer systems.

This new microprocessor-controlled terminal offers our customers features not
previously available, including:

’ Dual Intensity  —

Reverse Video -

Underlining -

Blinking Characters .

Graphics Character Set -

Box Graphics

Screen Dump to Printer

Repeating Keys .

Self-test Diagnostics

These sophisticated new features can be implemented with a minimum of

programming effort because of recent changes in the 2200VP and 2200MVP
operating systems.

( " i ANG ) ONE INDUSTRIAL AVENUE. LOWELL. MASSACHUSETTS 01851, TEL. (617) 851-4111, TWX 710 343-6769. TELEX 94-7421

LABORATORIES, INC. Printed in U.S.A.
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Through the use of these new features, it is now possible to easily display
BAR Charts. The BOX graphics feature can be used to construct graphic grids,
while the alternate character set can display the BAR graphics. Reverse
video and bright and blinking attributes can be used to display label
information. Previously, this capability was available only on high
resolution graphics CRT displays.

The screen dump feature allows the operator to obtain a hard-copy record of
the screen display on a printer attached to the terminal. Special
programming will no longer be required to provide operators a convenient
method for obtaining hard copy output. When software errors occur, the new
user can print the screen as it appeared at the time of the failure. The
screen dump can also be used when a customer requests a copy of his
accounting record.

Providing a well-proven, technlcally advanced product has been the mainstay
of Wang's success, and the Model 2236DE is no exception. By offering
advanced design and sophisticated features, Wang will continue to supply the
office products of the future, today

DETAILED PRODUCT DESCRIPTION

The Model 2236DE Interactive Terminal provides several new features not -“%
available on its predecessor, the 2236D. These characteristics, being
somewhat technical in nature, require special treatment. This document
outlines the new features of the 2236DE Terminal, explaining their syntax and
function. In some cases, examples are given to further aid the programmer.

1. CHARACTER DISPLAY ATTRIBUTES

In order to highlight information on the screen, the 2236DE provides
several display attributes that can be selected for any character
displayed on the screen; these are:

1) Bright -- characters are displayed in high intensity.

2) Blink -- characters blink.

3) Reverse Video -- the character background display is white while the
character itself is black.

4)  Underline -- characters are displayed with an underscore.

N

Printed in U.S.A.
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A

The display attribute to be used is selected by sending a command of the
following form to the CRT:

OE
HEX(02 04 xx yy OF)

where: XX = 00 if not bright, no blink
02 if bright
04 if blink
OB if bright, blink (not supported by 2236DE)

yy = 00 if not reverse video, no underline
02 if reverse video
04 if underline
0B if reverse video, underline

The selected display attribute is activated by HEX(OE) in a manner
analogous to activating expanded print on certain Wang printers.
Characters are output after HEX(OE) is highlighted. If the selection
sequence is terminated by HEX(OE), the selected display attribute is
immediately invoked and remains in effect until the occurrence of a

@g@ HEX(OF). Thus, it is possible to highlight a portion of either omne

< or several lines. Subsequent activation of the display attribute by
HEX(OE) is terminated by carriage return (HEX(OD)), as well as by HEX(OF).

6@&

LABORATORIES, INC. Printed in U.S.A.
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e
examples are shown :

1. LISTD
The 2200 sends out a HEX(OE) at the beginning of the REM%
statement. Thus, comment statements appear in the alternate
display attribute.

2. 1000 PRINT HEX(OCO30E),, "TITLE"
This is an example of a print line appropriate for use with
either the new terminal or a printer. For both devices, the
alternate attribute is in effect for only the one line generated
by statement 1000.

3. 100 PRINT "PROMPT";: LINPUT HEX(OE), A$: PRINT A$
The field to be entered appears in the alternate attribute.
When entry is terminated with a carriage return, the alternate
attribute is cancelled, so the PRINT statement prints A$ in
normal intensity.

4. 150 PRINT HEX(OE); "PROMPT"; HEX (OF);
160 LINPUT A$
This time, only the prompt appears in the alternate attribute.

1)
2)
3)

4)

5)

Summary of rules governing character attributes:

HEX(02 04 xx yy OF) selects but does not activate the specified
display attribute.

HEX(02 04 xx yy OE) selects and activates the specified display
attribute. HEX(OD) does not turn off the attribute.

HEX(OF) is used to turn off the display attribute; normal display is
then in effect.

CLEAR, RESET, and screen clear (HEX(03)) select normal display.

HEX(OE) reactivates the selected display attribute. The attribute
remains in effect until the occurrence of a HEX(OF) or HEX(OD).

w G LABORATORIES, INC.
AN ONE INDUSTRIAL AVENUE. LOWELL. MASSA‘CHUSETYS 01851, TEL. (617) 851-4111, TWX 710 343-6769, TELEX 94-7421
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I

6) Alternate attributes apply only to codes greater than or equal to
HEX(10). Carriage return, line feed, non-destructive space, etc.,
preserve their meanings. Thus, PRINT AT( may always be used to
position the cursor. The third argument of PRINT AT(, used to blank
sections of the screen, will work differently depending upon which
attribute is currently selected.

L R R n i

a0 g b

YO

7)  HEX(20) is a destructive space. Programmers should remember,
however, that reverse video spaces are white, not black. PRINT TAB(
and zoned format PRINT statements (PRINT,) position the cursor with
HEX(20)'s, so their effect will vary with the currently active
display attribute.

8) The operating system considers all codes HEX(00) through HEX(OF) to

' occupy no space on the output medium. Thus, alternate attribute
selection sequences may be included in programs without concern that
the operating system may create automatic carriage returns at
undesirable times.

9) The standard USA, 2236DE uses bright for the default attribute.

2. GRAPHICS CHARACTER SET SELECTION

The 2236DE provides the capability to display graphics characters HEX(80)
to HEX(FF). The following sequence is used for alternate character set
selection: '

HEX(02 02 xx OF)

where: XX = 00 if codes HEX(90) to HEX(FF) are used to underline
the normal characters HEX(10) to HEX(7F). 02 if the
alternate character set is to be used for codes
HEX(80) to HEX(FF).

LABORATORIES, INC. Printed in U.S.A.
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Selection of the Graphics character set provides up to 128 characters in
addition to the normal characters HEX(00) to HEX(7F). When displayed,
graphics characters are extrapolated to fill the entire character
position, enabling continuous lines (bars) to be displayed. The standard
character graphics set consists of characters representing all the
combinations of sixths of a character space where the character space is
divided as follows:

The default mode for codes HEX(80) to HEX(FF) is fixed at either
normal /underline or alternate character set. :

The rules concerning the use of character set selection are as follows:
1)  HEX(02 02 00 OF) selects the graphic character set to be the normal
characters, HEX(10) to HEX(7F) with underline.

2) HEX(02 02 02 OF) selects the graphic character set for codes HEX(80)
to HEX(FF). This may include character graphics symbols.

3)  Power on, CLEAR, and RESET select the default mode for codes HEX(80)
to HEX(FF).

4)  The standard USA 2236DE uses normal character/underline as the
default selection for codes HEX(80) to HEX(FF). The Graphics
Character Set is represented on the chart on the following page.

QL IIHIIIIIIIIIlﬂl!lllllllllII!IIl!llllllllIlllllllllllllllllllllllIIHIIIIIIIHIIIIIIK
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STANDARD USA 2236DE
UPPER CHARACTER SET

| Normal Characters

———Character Graphics
A

80 90 A0 BO CO DO EO FO

00

010

02 |p

03| «

Low Order 05 | L—

(I | (e | (B | O] | (ol | o | (o | (o] | (W | (| O (%] C 0| L | (8|
s s “H0s ol D" B DRl "N e ] e "R s R el R o
HEEFEDNEDERE A EEE DL

06| |
07

08

09

oA | A
0Bl m
oc|
oD 1
oE| B
oF | 1

High

@ Order 7

LABORATORIES. INC.
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BOX GRAPHICS

The 2236DE can display continuous horizontal or vertical lines, enabling
forms to be drawn or information to be separated by lines or boxes. The
horizontal line unit is a line segment the length of a character space,
but positioned from the middle of one character space to the middle of the
next character space. Horizontal lines are displayed between character
lines. Vertical lines are drawn through the middle of a character space;
the line coexists with the character at that location. The vertical line
unit has the height of a character space.

The terminal allows the programmer to consider the CRT as two displays, a
box graphics display and a character display, that ust happen to be
displayed on the same screen. While in normal character mode; only the
characters and their attributes are modified while box graphics remain
intact. The one exception to this rule is screen clear, which clears both
characters and box graphics. During a box graphics sequence, characters
and their attributes are undisturbed.

Because the character and box graphic modes are independent, it is easy to
update portions of either display. The third argument of PRINT AT( is
useful for clearing portions of the display. Though slower than screen
clear, the statement ' : '

PRINT AT(0,0,)

is useful for clearing the characters from the screen without disturbing
the box graphics.

A new BASIC-2 Command BOX (height, width) is now available to allow easy
implementation of this feature.

L
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Print Function
General Form:

=

BOX (height, width)

where: height = expression specifying the height of the box

width = expression specifying the width of the box

Purpose:

The BOX functon is used within a PRINT statement to draw or erase a box or
line on a CRT which has box graphics capability. The first expression
specifies the height of the box; the second is the width of the box. The
sign of the arguments determines whether lines are drawn or erased. If
the signs are positive, lines are drawn; negative signs cause lines to be
erased. If the box height is zero, a horizontal line is drawn or erased.

A width of zero causes a vertical line to be drawn or erased. The BOX
function positions the box so that the upper left-hand corner is at the
current cursor position. Drawing a box does not move the CRT cursor.

Examples:

PRINT BOX (3, 4); - draws a 3 X 4 box

PRINT BOX (-3, -4); - erases a 3 x 4 box

" PRINT BOX (0,. X); - draws a horizontal line X
units long

PRINT BOX (-7, 0); - erases a vertical line 7
units long

PRINT AT (0, 10); BOX (1, 6); "TITLE" - displays "TITLE" enclosed
in a box

gﬂk
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SCREEN DUMP

The screen dump feature allows the user to obtain a hard-copy record of
the CRT through a local printer. The local printer must be directly
connected to the 2236DE terminal through the printer controller, located
on the back of the 2236DE. The screen dump is activated by depressing
the EDIT key for approximately two seconds. The following sequence
describes the screen dump operation:

1. EDIT key depressed and held (immediate click).
2.  After approximately two seconds, a second click is sounded to
indicate that the screen dump has been activated. (If key is

released before two seconds, normal edit functions are invoked.)

3. CRT and Printer buffers are no longer serviced. (Present print Xob
is interrupted.)

4, Carriage Return is transmitted to printer.
5. Top—of-Form is transmitted to printer.

6. The screen contents are printed. (Non-printable characters appear as

)
7. Top-of-Form is transmitted to printer.

8. Normal processing resumes.

NOTE

During screen dump, the keyboard remains active.
Depressing any key will immediately terminate the screen
dump and restore normal processing. The key will be
processed normally.

10
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CAUTION:

Normal printing (i.e., backround) is interrupted when a
screen dump is requested. This means that should a user be
printing a report in background through the terminal
printer, the screen dump will be inserted into this
report. Screen dumps will cause a page eject before and
after the dump, yet the user's report may be temporarlly
halted in the middle of the page. For some reports, this
restriction may be acceptable, but for pre-printed forms
such as invoices, customer statements, etc., the screen
dump could present problems.

5. REPEATING KEYS

All keys on the keyboard, except RESET and EDIT, repeat after an initial
delay if held down. This is particularly useful for moving the cursor
when editing.

@Fﬁ 6. COMPETITION

The next several pages provide a feature—by—feature comparison of the Model
2236DE as compared to our major competitors' terminal offerings. This
information is designed to give an insight into the positioning of our new
product.

Of particular importance is the fact that none of our major competitors offer
features similar to our character and BOX graphics. These two features alome
can be of major importance for any data entry application. They also provide
the ability to develop BAR charts for the graphic display of data.

Simple program modifications can yield extremely impressive screen displays.
Users will certainly be proud to have these advanced capabilities.

-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Not available on Burroughs TD 730; Standard on TD 830.

Not available on Cado System 20; Standard on System 40.
Roll up only, on the Cado System 20.

Optional on Cado System 20; not available on the System 40.
Not available on Cado System 20; optional on System 40

16 on Cado System 20, not available on System 40.

Standard on Cado System 20, optional on System 40.

Data General terminals offer roll up as a standard feature.

Standard on the Datapoint 1500. No information is available on other
terminals.

BSC/SDLC is available on the Datapoint 1150/1170. SDLC is not available
on the Ratapoint 1500.

Roll up is standard on DEC VI-50. Roll is not available on the VT-52/55
and DS 78. Roll up, as well as programmable brightness and character
field blinking, are standard on the VT-100.

Character repeat is not available on DEC VT 50. It is standard on all
others.

Detachable keyboard is only available on DEC VT 100.

Thé numeric keypad is standard on the VT 52/55/etc. It is not available
on the VT-50.

Screen dump tabulation and character repeat are standard on all H/P
displays. It is optional on the 2649A display.

Programmable brightness is not available on some Honeywell terminals.
Many of these features are not available on the Honeywell V/P 7100/7105,
and 7200 termlnal Standard on most models are cursor positioning and

tabulation.

A numeric keypad is not available on the Honeywell V/P 7100/7105. It is
standard on all other terminals from Honeywell.

Printers are not available on the Honeywell V/P 7100/7105, and 7200.
They are optional on the V/P 7760, and standard on the V/P 7700 and v/p
7700R/7705R.

Diskettes are only available in the Honeywell V/P 7760.

Cursor positioning is available on all DPD terminals. Some have limited
capability. Cursor blinking is standard only on the IBM 3274 terminal.

Program function keys are optional on the IBM 3275 and 3276 terminals.
They are standard on the 3271 and 3274.
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Feature

Character Attributes

Alternate Character Set

Box Graphics

New BASIC-2 Command
(PRINT), BOX (X, Y)

Microprocessor Controlled

Dual Intensity

Dual Display Mode
Character/Box Graphics

Screen Dump

Benefit

Improve interactivity by highlighting
important information via blinking,
bright, reverse video and underline, or
combinations of these.

Allows the display of graphics characters
for special formats and Bar charts.

Allow lines to be drawn on CRT for forms
design or data separation. Make
information easy to locate on CRT.

Allows easy implementation of BOX
Graphics.

Allows the CRT to control functions, thus
freeing the MVP CPU to process data of
other terminals and/or partitionms.
Provides self-test diagnostics at power
on time.

Allows information to be highlighted in
bright or regular intensity.

Alters displayed information without
effecting BOX Graphics and vice versa.

User does not need to manually transcribe

displayed information. The information
may be printed by depressing one key.
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2236DE Spec1f1cat10ns

VR

CRT

-

Display Size = 12 in. diagomal (30.4 cm)
Capacity - 24 lines, 80 characters/line

Character Size

Height - 0.16 in. (0.41 cm)
Width 0.09 in. (0.23 cm)

Character Set

128 characters, including upper/lowercase letters; each character
assigned one or more attributes for high- or low-intensity display,
blinking, reverse video, or underlining. Additional, alternate character
set consisting of 64 graphic characters. Also capable of displaying
line-segment (box) graphics, separate from either character set.

Transmission Rate ﬂﬁ%

Manually selectable for each terminal at 300, 600, 1200, 2400, 9600, or
19,200 baud.

16
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One 8-foot (2.4 m) cord to power source. One 25-foot (7.6 m) direct
comnection cable is provided with each Model 2236DE, unless an optional
direct connection cable is ordered for a terminal. Nonextendable cables
are optionally available in 100-foot (30.5 m) increments for direct
connection up to 2,000 feet (609.6 m). Modem cables are optionally
available in lengths of 12 feet (3.7 m), with extensions of 25 feet (7.6
m) and 50 feet (15.2 m); however, combined cable distance from Wang
equipment to a modem is 50 feet (15.1 m) maximum according to EIA
standards.

RODUGT BULLETIN  D. 186
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Length Part No.
25 feet 120-2236-25
50 feet 120-2236-50
100 feet 120-2236-1
200 feet 120-2236-2
300 feet 120-2236-3
400 feet 120-2236-4
500 feet 120-2236-5
600 feet 120-2236-6
700 feet 120-2236-7
800 feet 120-2236-8
900 feet 120-2236-9
1000 feet 120-2236-10

Extended length cables are also available in the following lengths:

Length Part No.
1,250 feet 120-2236-11
1,500 feet 120-2236-12
1,750 feet 120-2236-13
2,000 feet 120-2236-14

UPGRADES

Upgrades of existing Model 2236D terminals to 2236DE capabilities are NOT
possible. NO upgrardes will be offered.
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2236DE Product Statistics

Model Number: 2236DE
Part Number: 177-3236DE
Release Date: June 15, 1979
Availability: August 1, 1979
Classification: Electrical
Warranty: Standard
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Service Newsletter.....

PERIPHERAL #55 December 28, 1979
2236DE INTERACTIVE TERMINAL

This Newsletter contains information necessary to unpack,
install, and maintain the 2236DE Interactive Terminal. Also
contained in this newsletter is a description of the 2236DE
including electrical and physical specifications, and an
explanation of the various features found on the 2236DE.

BOB PORTER 1 1182 4951
1. GENERAL DESCRIPTION

The 2236DE Interactive Terminal is a Z80-based intelligent CRT/-
Workstation. It consists of a 12-inch (30.4 cm) diagonal measure CRT,
a KEYTRONIC capacitive~type keyboard, a 12-Inch Monitor Electronics PCB
(210-7456), and a Terminal PCB (210-7592) containing a Z80 micro-
processor and the remaining workstation electronies. By locating most
of the CRT electronics on one terminal board, production, installation,

and maintenance procedures have been simplified.

NOTICE:

This document is the property of Wang Laboratories, inc.
Information contained herein is considered company propri-
etary information and its use is restricted solely to the
purpose of assisting you in servicing Wang products. Repro-
duction of all or any part of this document is prohibited
without the consent of Wang Laboratories.

LABORATORIES, INC.
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The 2236DE replaces the 2236D terminal on the VP/MVP product
line. It offers several features not found on the 2236D Terminal.
These features include character display attributes (highlighted
displays, reverse video, etc.), alternate graphics set selection, box
graphics, and screen dump. These features are explained in detail in

Section 7 of this newsletter.

Power-up diagnostics are another feature of the 2236DE terminal.
These diagnostic routines are run automatically whenever the terminal

is turned on. Refer to Section 4 for further information.

The 2236D terminal will continue to be supported in the field;
however, it will no longer be manufactured. It is not possible to
upgrade a 2236D to a 2236DE.

1.1 CRT and Keyboard

The 2236DE CRT displays a full 128 character set, including upper
and lower case keyboard characters, foreign language characters,
special symbols, and underscore. Each character can be assigned one
or more display attributes such as high- or low-intensity display,
blinking, reverse video, or underscore. The CRT can also display box

graphics separate from character sets.

The KEYTRONIC keyboard (See Figure 1) operates in either of two
modes, selected by a toggle switch labeled "A/A"™ and "A/a". In the
"A/A" mode, alphabetic characters are displayed as upper-case whether
shifted or unshifted, and numeric keys produce symbols and special
characters. 1In the "A/a" mode, the keyboard functions as a standard
typewriter keyboard. All keys on the keyboard, except RESET and EDIT,

repeat after an initial delay, if held down.

The RETURN and FN keys are located in the alphanumeric section of
the keyboard. The RETURN key is used to signal the CPU that entry of
a particular data-field is complete. The FN key is a special function
key used with 2200VP/MVP CPU configurations.



The Program Control Keys (for program control and execution) are

as follows:

RESET stops program listing and execution immediately, clears
CRT screen and returns control to the user.

HALT/STEP causes program execution to halt at completion of
current statement or to execute one line at a time.

CONTINUE continues program exeution after a STOP verb has been
executed or the HALT/STEP key has been touched.

CLEAR clears program text and variable areas.
LOAD loads specified programs from storage into memory.
RUN initiates execution of the program.

The numeric keypad is a standard 10-key pad. Digits can be
entered by using the numeric keys in either the numeric or the

alphanumeric section of the keyboard.

The 16 Special Function Keys, located at the top of the keyboard,
can be used in conjunction with the SHIFT key to provide a total of 32
special functions. These keys are user-definable; their meanings can
be changed under software control. They are also used by the
2200VP/MVP System Bootstrap during Master Initialization to load the
BASIC-2 Interpreter and Operating System.

The EDIT key is used to enter and exit the Edit mode. When in
Edit mode, the Special Function Keys operate as follows:

RECALL Used to recall a program line or Immediate Mode

statement from memory for edit.
— e Moves cursor five spaces to the left.
—~— Moves cursor a single space to the left.
——— Moves cursor five spaces to the right.
- Moves cursor a single space to the right.

INSERT Expands a line for additional text and data entry
by inserting a space character at current CRT
cursor position.

DELETE Deletes the character at current cursor position.



SPECIAL FUNCTION KEYS

. o NUMERIC
TYPEWRITER ggggﬁgg . KEY PAD
KEYBOARD ROL KEYS
(Alpha-Numeric Section)
FIGURE 1 KEYTRONIC Keyboard
N



ERASE Erases that portion of the line from the current

CRT cursor position to the end of the line.

BEGIN Moves cursor to the beginning of current text line.
END Moves cursor to the end of current text line.
* Moves cursor up to the previous CRT line (current

text must occupy more than one CRT line).

* Moves cursor down to the next line on the CRT

(current text must occupy more than one CRT line).

1.2 Chassis Controls

There are four controls located on the terminal. The Brightness

and Contrast controls are on the lower right side of the terminal

front panel. These controls are used to adjust the video display.

Two controls, labeled Tone and Clicker, are located on the back of

the terminal chassis. The Tone control is used to adjust the volume

of the audio alarm, which is programmed to sound whenever an illegal

operation is attempted. The Clicker control is used to adjust the

volume of the clicker, a sound emitted when a key 1is stroked,

indicating an acceptable keycode has been entered. (See Figure 8.)

1.3 Specifications

Following are the specifications for the 2236DE Terminal:

Physical Specifications:

Height
Depth
Width

Weight

Electrical Specifications:

Power Requirements

Heat Output

13.50 inches (34.3 cm)
20.50 inches (52 cm)
19.75 inches (50.2 cm)
51 1bs (23.1 kg)

115 or 230 + 10%

50 or 60 Hz + .5 Hz
40 Watts

140 BTU/hr



Electrical Specifications: (Cont'd)

Fusing

Display Specifications:
Size
Capacity
Character Size:
Height

Width

Operating Environment:

Transmission Rate:

SITE PREPARATION

2A @ 115V/60 Hz
1A @ 230V/50 Hz

12 in. diagdnal (30.4 cm)

24 lines, 80 char. per line

0.16 in. (0.41 cm)
0.09 in. (0.23 cm)

50° to 90° F (10° to 32° ¢)
20% to 80% relative

humidity (noncondensing)

Manually selectable at 300,
600, 1200, 2400, 4800,
9600, or 19,200 baud.

The 2236DE is designed to operate in a normal office environment;

radical changes in temperature or humidity can adversely affect the
terminal (Operating Environment, Section 1.3). The 2236DE should be
located in an environment similar to that of the central processor and
a separate grounded outlet should be provided for it. Refer to the

2200MVP Maintenance Manual (03-0071-1), Section 2 for more details.

3. UNPACKING AND INSTALLATION

An 8 foot (2.4 m) AC

power cord and one 25 foot (7.6 m) direct-connection (signal) cable is

The 2236DE is shipped completely assembled.
supplied with each terminal. Longer direct-connection cables can be

ordered if desired. Refer to Section 8 for cable part numbers.



Before unpacking the terminal, check the packing slip to ensure
that the proper equipment has been delivered. After checking the
packing slip, inspect the shipping carton for damage (crushed corners,
punctures, etc.). If the carton appears undamaged, carefully remove
the terminal and inspect it for damage. If damage is discovered, file
an appropriate claim promptly with the carrier involved and notify the
WLI Distribution Center (Dept. #90), Quality Assurance Dept.,
Tewksbury, MA 01876. Inform them of the extent of damage and arrange

for equipment replacement, if necessary.

After inspecting the terminal exterior, trace the outline of the
exposed portion of the CRT screen with a grease pencil. This outline

is used in Section 3.3 for video diplay adjustments. (See Figure 2.)
Remove the terminal cover as follows: (See Figure 3.)

a. Remove the three Phillips screws located under the plastic
strip on the keyboard and remove the keyboard plate.

b. Remove the Phillips screws on the left and right side of the
terminal cover.

C. Lift the cover up and away from the terminal; take care not to
hit or nick the CRT, or strain the Brightness/Contrast wires.

d. Remove the Brightness and Contrast control wires from the
clamp on the side of the cover. Lay the cover on its side
next to the terminal. Do not unplug the Brightness and
Contrast Molex connector from the cross-brace at the top of
the CRT.

€. Remove foam packing material from front of 210-TiW56 PCB.

Visually inspect the inside of the terminal for metal shavings,
solder splashes, loose connections, and improperly seated PCBs. Do not
replace the cover at this time.

3.1 Voltage and Frequency Selection

The 2236DE operates on either 115 or 230 VAC and at either 50 or 60

Hz. Before connecting the terminal to a power source, check the serial
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tag attached to the terminal. Set the voltage-select switch on the
lower right side . of the CRT monitor to the appropriate position (115 or
230) and ensure that jumper J11 on the 210-7592 PCB is in position, if
required. 1Install J11 if the terminal is to operate at 60 Hz, remove

J11 if the terminal is to operate at 50 Hz. (See Figures 4 and 5.)
3.2 Voltage Checks and Adjustments

The power supply is located on the 210-7592 PCB. Five jumpers,
labeled J14, J15, J16, J17, and J18, connect the power supply voltage
to the logic circuits. Remove these five jumpers before performing the
initial voltage checks and adjustments, which are performed as

follows: (See Figures 5 and 6.)

¥ENOTE**
Use only one hand when working inside an electronic chassis
that is powered-up. This avoids the risk of grounding
oneself to the chassis with one hand while touching an

electrical connection with the other, causing severe shock.

a. Place the terminal in its permanent location.

b. Ensure that the terminal ON/OFF switch on the rear of the
chassis is in the OFF position. Plug in the AC power cord.

¢. Power-up the terminal.

d.  Connect the Common lead of a DVM to a + OV location on the
210-7592 PCB. (Negative side of capacitor C19, for example.)

e. Place the DVM probe against pin 1 of the J14 connector; a
reading of +12 VDC + .12 should be obtained. Adjust R72 to
obtain the proper reading if voltage is out of limits.

f. Place the DVM probe against pin 1 of the J15 connector; a
reading of +5 VDC + .05 should be obtained. Adjust R66 to
obtain the proper reading if voltage is out of limits.

g. Place the DVM probe against pin 2 of the J16 connector; a
reading of +20 VDC + 3.0 should be obtained. This voltage is
non-ad justable, replace PCB if voltage is out of limits.

h. Place the DVM probe against pin 2 of the J17 connector; a
reading of -5 VDC + .25 should be obtained. This voltage is
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non-ad justable, replace PCB if voltage is out of limits.

i. Place the DVM probe against pin 1 of the J18 connector; a
reading of -12 VDC + .60 should be obtained. This voltage is
non-adjustable, replace PCB if voltage is out of limits,

jo. If voltages are within limits, power-down the terminal and
reinstall the five jumpers.

k. To check voltage under load conditions, power-up the terminal
and recheck voltage readings according to the previous steps.

Adjust voltages as necessary.

3.3 Video Display Adjustments

The following adjustments should not be attempted by anyone not
familiar with CRT servicing procedures and precautions. Avoid
prolonged close-range exposure to unshielded portions of the CRT to
prevent injury from unnecessary exposure to X-ray radiation. Refer to

Figures 2 and 7 when performing the following procedures.

Access to most display adjustment controls on the TH56 PCB is
through the front of the terminal, using a non-conductive adjustment
tool. Enter the following program on the 2236DE to display the letters

HO over the entire CRT screen before performing the display adjustments:

17 FOR A = 1 TO 960
2 PRINT "HO";
3 NEXT A

a. Adjust the brightness potentiometer (POT) located on the
terminal cover until the video raster appears on the screen.

b. If the character rows on the CRT are of unequal height, adjust
the Vertical Linearity POT (R18) on the 210-T456 PCB.

c. Adjust the Vertical Size POT (R24) on the 7456 PCB if a gap
greater or less than 3/4" + 1/4" exists between the top edge of
the raster and the pencil line (from Section 3) on the CRT face.

d. Adjust the Width Coil (Z2) on the 7456 PCB if the horizontal

size of the raster is not T7=3/4" + 1/4m,

13
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e. If the random character pattern is not horizontally aligned
within the CRT display raster, adjust the Phase POT (R35) on
the 7456 PCB to center the character set.

f. Adjust the Focus POT, R28, on the 7456 PCB for best focus.

Once these adjustments have been made, power-down the terminal.
Wash the grease pencil markings off fhe CRT face with a cloth dampened
in a mild detergent solution. Perform Power-Up Diagnostiecs, as
described in Section 4. 1If the diagnostics are successful, reassemble

terminal and proceed as follows.
3.1 Terminal Interconnection

An RS-232-C and an AMP connector are located on the back of the
terminal chassis. (See Figure 8.) As viewed from the rear of the
terminal, the RS-232-C connector is on the right side, and connects the
terminal to a CPU I/0 controller (or a modem, for remote applications).
The AMP connector is located beside the RS-232-C and connects the

terminal directly to a printer. (Refer to Paragraph 7.4, Screen Dump.)

When used with a direct-connection cable, the 2236DE can be located
up to 2,000 feet from a CPU. (Refer to Section 8, Cable Part Numbers.)
This cable must be connected properly between the terminal and the
controller., One end of the cable is labeled TER, the other is labeled
MUX. Connect the end labeled TER to the RS3-232-C connector. Do not
connect the cable in reverse. The 2236DE can also be connected

remotely to a CPU, via modems and telephone lines.
3.5 Terminal Controllers

The 2236DE is attached locally to a CPU by means of either of two
devices: a 22C32 Triple Controller that connects the 2236DE to either a
2200VP or a 2200MVP system, or a 2236MXD Terminal Processor that
connects the 2236DE to a 2200MVP system. By using a combination of two
2236MXDs and one 22C32, a total of nine terminals‘can be connected to

an MVP System; only one 2236DE terminal can be connected to a VP system.
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The 22C32 and 2236MXD handle I/0 operations between the terminal
and CPU and act as buffers for data transmitted to/from the terminal.
Communications between the terminal and the CPU by means of either a
2236MXD or 22C32 is asynchronous, full-duplex. The 2236MXD offers
selectable line speeds ranging from 300 to 19.2K Baud; the 22C32 Triple

Controller has a fixed communication rate of 19.2K Baud.

There are no modems capable of handling a 19.2K transmission rate,
at this time. Because of this, the 22C32 Triple Controller, with its
fixed 19.2K Baud rate, cannot support remote workstation applications.

A 2236MXD controller must be used because of its selectable line speeds.
3.6 Controller Switch Settings

Refer to Paragraphs 3.3.2 through 3.4.2 of the 2200MVP Maintenance
Manual'(03—0071—1) for information concerning device address and baud
rate settings for the 2236MXD. PROMs used on the 2236MXD must be R5 or
above, the 210-7290-1 PCB must be at Rev. 1 or greater, and the
210-7291-1 PCB must be at Rev. 2 or greater in order to use a 2236DE
terminal with a 2236MXD controller.

Because the 22C32 Triple Controller has a fixed baud rate of 19.2K,
only device address switches, located on the lower right side of the
210-7515 PCB, are set in the contreller. There are three switch banks
on the 7515 PCB, the bottom right-most bank is used to set the terminal

device address. Set these switches as follows:

Number of Switch Settings¥*

Terminals Swl Sw2 Sw3l Swd Swb Device Address
One 1 0 0 0 0 OO16
Five*# 1 0 0 1 0 M016
Nine%*¥*# 1 0 0 0 1 8016

* 0 = OFF; 1 = ON. Sw1 is the Terminal Enable, it is always set
to 1; Sw2 - Sw5 are the Terminal Device Address Switches.

*%*  One 2236MXD; One 22C32 (MVP System only)

%% Tyo 2236MXDs; One 22C32 (MVP System only)
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3.7 Baud Rate Selection

The baud rate selection switches for the 2236DE are located on the
210-7592 PCB. Access these switches by removing the large plug on the
back of the terminal. (See Figures 5 and 8.) Switch One must be ON and
Switeh Two must be OFF; these two switches determine the number of data
bits and type of parity used. Ensure that the baud rate switch settings
at the terminal are the same as those at the controller or modem. Set

the baud rate switches according to Table A.

Table A: Baud Rate Settings

Baud Rate Switch 1 Switch 2 Switech 3 Switeh 4  Switch 5
300 ON OFF ON ON ON

600 ON QFF OFF ON ON
1200 ON QFF ON OFF ON
2400 ON QOFF OFF OFF ON
4800 ON OFF ON ON OFF
9600 ON OFF OFF ON OFF
19,200 ON OFF ON OFF OFF

4, POWER-UP DIAGNOSTICS

Whenever the 2236DE terminal is powered-up, diagnostic routines
‘resident in the Z80 micrcode are performed. If the diagnostics pass,
the power-up message is displayed (see Figure 9) and control passes to
the main microcode. The power-up message 1s displayed for three seconds
and is cleared when the first character is received from the CPU.
However, if the CPU 1s powered-up before the terminal CRT is
sufficiently warmed-up, the terminal power-up message may not appear.

If this occurs, power-down then immediately power-up the terminal.

If a failure is detected by the diagnostics, an audio alarm is
activated and control is not passed to the main microcode. A HEX LED
(WLI #340-0015) installed at location L10 on the 7592 PCB (see Figure 6)
will display the failing diagnostic phase. Table B lists the diagnostic

displays and possible causes of failure.
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0 = ODD PARITY; E =
EVEN PARITY; N = NO PARITY

KEYBOARD NAME/CRT

NUMBER OF DATA BITS* —ﬁ —

CHARACTER SET

2236DE ROO 19200 BPI

— DATA RATE IN BITS PER SECOND

— MICROCGDE REVISION

L"I'ERMINAL MODEL (HIGHLIGHTED)

Figure 9: Terminal Display

¥ If the # symbol is displayed, either the baud rate switches are
incorrect or a problem exists in the terminal. If "?7??00BPS" is
displayed, the baud rate switches are in an illegal setting. In this

state the baud rate is undefined.
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Table B: Power-Up Diagnostic Definitions

HEX LED TROUBLE

DISPLAY DISPLAY MEANING LOCATIONS

0000 Z80 or PROM malfunction, or address L2, L8, L9, L16,
decoding logic malfunction. L17, L18, L19

0001 Z80 Reset and Conditional Jump Test L2, L8, L9, L16,

L17, L18, L19, LUk

0010 Z80 Register and Processor Test L9, L2, Lij

0011 Memory Select Test 18, L9, L19

0100 Data Bus Test L9, L44, L51

0101 Address Bus Test L8, L9, L19

0110 RAM Test L4, 15

0111 RAM Test LY, L5

1000 Not Used

1001 PROM Test L16, L17, L18, L56

1010 Keyboard Table PROMs Test L16, L17, L18, L56

1011 Vertical Retrace Interrupt Test L52, L79, L96

At power-up, the hardware blanks the Hex display. If either the Z80
(L9) and PROMs (L16, 17, 18), or the address decoding (L8, 19) logic are
malfunctioning, the display could stay blanked. If any test fails in a
predicted manner, the Hex display remains at the value of the failed
test. After all tests are completed, the diagnostic loads a "0O" into the

display and passes control to the main microcode.
5. PREVENTIVE MAINTENANCE

Preventive maintenance on the 2236DE is scheduled for every six
months. It consists of inspecting the terminal for worn parts, adjusting
the terminal controls as needed, general cleaning of the terminal, and

updating the terminal with the appropriate ECNs.

Routine maintenance consists of c¢leaning the terminal cover,

keyboard, and CRT face with a mild detergent solution when necessary.
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6. MAJOR ASSEMBLY REMOVAL AND REPLACEMENT

This section discusses removal and replacement procedures for
several major workstation assemblies. (See Figures 10, 11 and 12.)
Before removing the following assemblies, ensure that the power switch
is OFF and the AC power cord is unplugged. Remove the terminal cover as

described in Section 3.
6.1 CRT Anode Discharge Procedure

Even with power removed, the terminal cathode ray tube can hold a
charge of several thousand volts. To eliminate the risk of accidental
CRT discharge, which can reult in serious injury, discharge the CRT

anode as follows: (See Figure 12)

a) Attach® one end of a length of insulated wire to the metal
shaft of a plastic~handled, heavy-duty screwdriver.

b) Attach#* the other end of the wire to CHASSIS GROUND.

¢) Using a non-conductive tool such as a plastic alignment
tool, carefully raise the edge of the rubber anode cap high
enough to insert the screwdriver.

d) Taking care not to touch the metal shaft of the screwdriver
or any metal part of the terminal, discharge the CRT anode
by touching the anode c¢lip with the grounded screwdriver.

e) After discharging the CRT, remove the grounding wire and

reseat the rubber anode cap.
6.2 Terminal Electronics PCB Removal

Remove the Terminal Electronics PCB (210-7592) as follows:
(See Figures 10, 11, and 12.)

a) Unplug all Molex connectors on the PCB.

¥ Attach wire by means of alligator clips. If no clips are
available, strip 3/4" of insulation from each end of the wire.
Tightly wrap one end around the screwdriver shaft, secure the
other end to CHASSIS GROUND, NOT LOGIC GROUND.
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b)
c)

d)

Unplug the keyboard, printer, and CPU ribbon cables.
Remove the four Phillips-head screws holding the PCB to the
CRT chassis support rods.

Lift the board up and out of the terminal.

To replace or reinstall the Terminal Electronies PCB, reverse the

above procedure.

6.3 CRT Chassis Assembly Removal

Remove the CRT Chassis Assembly (270-0372) as follows: (See Figure

12)

a)
b)

c)

d)

e)

)

g)

h)

1)

3)

*ENOTE**
In a 2236DE Terminal, replace a defective CRT

chassis with a Wang CRT Chassis Assembly only.

Unplug all Molex connectors on the 210-7592 PCB.

Unplug the keyboard, printer, and CPU ribbon cables from
the 210-7592 PCB.

Unplug the Brightness/Contrast Molex connector from the
cross-brace at the top of the CRT chassis.

Remove the four Phillips-head screws holding the 7592 PCB

-support rods to the CRT chassis,

Lift the 7592 PCB, still attached to the support rods, up
and out of the terminal.

Remove the four screws and star washers securing the CRT
chassis to the terminal. The Monitor Electroniecs PCB
(7456) is part of this chassis.

Carefully 1ift the CRT Chassis Assembly up and out of the
terminal.,

Reverse the above procedure to install a new assembly.
Adjust Z1 on the 7456 PCB to acheive an 80X2L4 character
display on the CRT.

Perform the video diplay adjustments found in Section 3.3.
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6.4 Monitor Electronics PCB Removal

Remove the Monitor Electronics PCB (7456) by grasping the front of
the PCB and pulling with a slow steady pressure, moving the PCB gently

from side-to-side. Insert the Monitor PCB by reversing this procedure.
6.5 KEYTRONICS Keyboard Assembly Removal
Remove the KEYTRONICS Keyboard Assembly (725-2618) as follows:

a) Remove the four Phillips-head screws securing the keyboard
to the chassis. Check that all four washers located
between the keyboard and the chassis are accounted for.

b) Unplug the keyboard ribbon cable from the keyboard PCB.

c) Remove screw connecting keyboard ground strap to terminal
chassis.

d) Lift the keyboard up and away from the chassis.
To replace or reinstall the keyboard, reverse the above procedure.
6.6 Power Transformer Removal
Remove the Power Transformer (410-0116) from the chassis as follows:
a) Unplug the Molex connector joining the transformer to the
7592 PCB.
b) Remove the four Phillips~-head screws and washers securing
the transformer to the chassis.

e¢) Lift the transformer up and out of the chassis.

To replace or reinstall the transformer, reverse the above procedure.
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7. STANDARD FEATURES

This section explains four standard features found on the 2236DE
Terminal. These features are: Character Display Attributes, Alternate

Graphics Set Selection, Box Graphics, and Screen Dump.
7.1 Character Display Attributes

Character display attributes can be selected for any character on
the screen. They allow the user to highlight certain information.

These attributes are 'as follows:

a. Bright -- characters are displayed in high intensity.
b. Blink -- characters appear to blink.
¢. Reverse Video -- background is white, characters are black.

d. Underscore -- characters are displayed with an underscore.

The display attribute to be used is selected by sending a command
of the following form to the CRT:
HEX(02 04 xx yy OE) (Activates attribute)
HEX(02 04 xx yy OF) (Terminates attribute)

where xx = 00 if not bright, no blink
02 if bright
04 if blink
0B if bright, blink (not supported by 2236DE)

yy = 00 if not reverse video, no underscore
02 if reverse video
04 if underscore

0B if reverse video, underscore

The selected display attribute is activated by HEX(OE) as in
activating expanded print on certain Wang printers. If the selection
sequence ends with HEX(OE), the selected display attribute begins
immediately and remains ih effect until the HEX(OF) command is given.

Thus, it is possible to apply these display attributes to a portion of
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a line or to several lines. Termination of the display attribute is

accomplished by either carriage return (HEX(OD)) or HEX(OF).

The following is a summary of rules governing character attributes:

c.
d.

HEX(02 04 xx yy OF) selects but does not activate the
specified display attribute,

HEX(02 04 xx yy OE) selects and activates the specified
display attribute. HEX(OD) does not turn off the attribute.
HEX(OF) is used to terminate the display attribute.

CLEAR, RESET, and Screen Clear (HEX(03)) select normal display.
HEX(OE) reactivates the selected display attribute. The
attribute remains in effect until the occurrence of a HEX(OF)
or a HEX(OD) (carriage return).

Alternate attributes apply only to codes equal to HEX(10).
Carriage return, line feed, non-destructive space, etc.,

preserve their meanings. PRINT AT() can be used to position

. the cursor. The third argument of PRINT AT(), used to blank

sections of the screen, will work differently depending upon
which attribute is currently selected. s
HEX(20) is a destructive space. PRINT TAB() and zoned format
PRINT statements (PRINT, ) position the cursor with HEX(20)s,
their effects vary with the currently active display attribute.
The operating system considers all codes HEX(00)-HEX(OF) to
occupy no space on output medium. So alternate attribute
selection sequences can be included in programs without

concern that the operating system may create automatic
carriage returns at undesirable times.

The USA Model 2236DE uses Normal/Underline as the default
selection for codes HEX(80)-HEX(FF).

7.2 Alternate Graphics Set Selection

This feature allows the user to redefine the meaning of characters
HEX(80) to HEX(FF). Use of the alternate character set provides up to

128 additional characters. The upper characters in the alternate

character set are defined as graphics characters. When displayed, -~

graphics characters are expanded to fill the entire character
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position, enabling continuous lines (bars) to be displayed. The
graphics character set consists of characters representing all
combinations of sixths of a character space. The following sequence is

used for alternate graphics set selection:

HEX(02 02 xx OF)

00 if codes HEX(90) to HEX(FF) are used to
underscore the normal characters HEX(10) to HEX(7F).

where: xX

02 if the alternate character set is to be used for
codes HEX(80) to HEX(FF).

The rules governing character set selection are as follows:

a. HEX(02 02 00 OF) selects the upper character set to be the
normal characters, HEX(10) to HEX(7F) with underline.

b. HEX(02 02 02 OF) selects the alternate character set for codes
HEX(80) to HEX(FF), including character graphics symbols.

c. Power On, CLEAR, and RESET select the default mode for codes
HEX(80) to HEX(FF).

d. The standard 2236DE uses normal character/underline as the
default selection for codes HEX(80) to HEX(FF).

7.3 Box Graphics

This feature allows the user to display continuous horizontal and
vertical lines, enabling information to be separated by lines or
boxes, The horizontal line unit is displayed between character lines.
It is the length of a character épace and is positioned from the middle
of one character space to the middle of the next. Vertical lines are
drawn through the middle of a character space, coexisting with the
character at that location. The vertical line unit is the height of a

character space.

The Box Graphics feature allows the user to consider the CRT as
having two separate displays (a box graphics display and a character

display) located on one screen. In normal character mode, characters
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and their attributes are modified while box graphics remain intact
(Screen Clear clears both characters and box graphics). Characters
and their attributes are undisturbed during a box graphics sequence.

Because character mode and box graphic mode are independent of each

other, it is easy to update portions of either display.

The BASIC-2 command "BOX (height, width)" allows users to
implement the box feature. The first expression specifies the height
of the box, the second specifies the width. The sign of the argument
determines whether lines are drawn or erased: lines are drawn if the
sign is positive, lines are erased if the sign is negative. If the
box height is zero, a horizontal line is drawn or erased. A width of
zero causes a vertical line to be drawn or erased. The box function
positions the box so that the upper left hand corner is at the current

cursor position. The CRT cursor dces not move while a box is drawn.

The third argument of PRINT AT() is useful for clearing portions
of the display. Though slower than screen clear, the statement "PRINT

AT(0,0,)" is useful for clearing the characters from the screen

without disturbing the box graphics.
7.4 Screen Dump

This feature allows the user to obtain a hard-copy record of the
CRT display through a local printer. The local printer must be
directly connected to the 2236DE through the printer connector located
on the back of the terminal (printer address = 20&16),
Screen Dump is activated by depressing the EDIT key for two

seconds. The Screen Dump sequence is as follows:

a. EDIT key is depressed and held (immediate click).

b. After two seconds, a second click is sounded to indicate that
the screen dump has been activated. Normal edit functions are
invoked if key is released before second click.

¢. CRT and Printer buffers are no longer serviced. (Present

print job interrupted)
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d. Carriage Return is transmitted to printer.

€. "Top-of-Form"'command is transmitted to printer.

f. The screen contents are printed. (Non—printable characters
appear as "#")

g. "Top-of-Form" command is transmitted to printer.

h. Normal processing resunmes.

The keyboard remains active during a screen dump. Depressing any
key causes the screen dump to cease and normal processing to resume.
If a user is printing through the terminal printer, the screen dump
will be inserted in the printout. Even though screen dumps cause a
page eject before and after the dump, minor problems could occur

depending on the type of document being printed.
8. CABLE PART NUMBERS

Direct-connection cables (non-extendable) are available in 100
foot (30.5m) increments for distances up to 2000 feet (609.6 m).
Modem cables are available in 12 foot (3.7 m), 25 foot (7.6 m), and 50
foot (15.2 m) lengths; however, combined cable distance from Wang
equipment to a modem should not exceed a maximum of 50 feet (15.1 m)

according to EIA standards. Cable numbers and lengths are as follows:

Length Part No.

25 feet 120-2236-25
50 feet 120-2236-50
100 feet 120~2236-1

200 feet 120-2236-2

300 feet 120-2236-3

400 feet 120-2236-4

500 feet 120-2236-5

600 feet 120-2236-6

700 feet 120-2236-7

800 feet 120-2236-8

900 feet 120-2236-9

1000 feet 120-2236-10
1250 feet 120-2236-11
1500 feet 120-2236-12
1750 feet 120-2236-13
2000 feet 120-2236-14
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To: Bob Kolk, Sam Gagliano,:Ray Cullen, Corporate Systems Support, Alan
Bertman, Jo Ann Kelch

From: Roger Droz
Date:  July 13, 1981
Sub ject: - Terminal Controller Upgrade Required for 2236DW Terminal

Some users are discovering extra special function keys on their 2236DW°
terminals. This is not a supported feature, but rather an installation error
caused by failing to update the firmware in the terminal controller when the
2236DW terminal was added to a 2200MVP or 2200LVP system that was manufactured
before March 1981.

The firmware in the 2236MXD should be updated to revision 7 as per ECO
#18475. (part numbers 378-2140 RO7, 378-2141 RO7, 378-2142 RO7, 378-2143 ROT7)

The firmware in the 22C32 controller should be updated to revision 1 as per
ECO #184T4. (Part numbers 378-2591 RO1, 378-2449 RO1, 378-2450 RO1, 378-2451
RO1) '

The firmware in the SVP terminal controller should be updated to revision 1 as
per ECO #18473. (Part numbers 378-4092 RO1, 378-4093 RO1) Controllers
manufactured after the introduction of the 2236DW terminal should contain the
correct firmware. ) - )

The addition of more special function keys to the terminal keyboard would have
severly restricted the use of the BASIC-2 DEFFN' statement for defining marked
subroutines that are not to be accessed from the keyboard. The correct
firmware in the terminal controller prevents the insert, delete, next screen,
previous screen and cursor keys from accessing marked subroutines. The ‘
correct firmware permits the insert, delete, and cursor keys to be used within
the field editor (INPUT, LINPUT, program entry). '

2200VP and 2200SVP users may find that the same extra special function key
symptom exists when using a 2236DW terminal. Release 2.4 of the VP (single
user) operating system contains changes similar to those made in the terminal
controller firmware -- the cursor keys do not invoke DEFFN' marked subroutines

and the cursor keys may be used to position the cursor within INPUT and LINPUT
statements.
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The information contained in this release does not constitute an endorsement
of the cash drawer. This is intended to furnish the capability to interface
the WANG 2236DE and 2236DW Multi-Function Terminal to the cash drawer
manufactured by APG, Inc. i '

The function of the 2236DE/DW Workstation as cashier or teller unit will aid

representative of industry areas where combination of 2236DE/DW and cash
drawer are in demand.

With the cooberation of the Special Product Group within Customer Engineering,
the interface has been developed for mounting in the 2236DE/DW Terminal prior
to shipment of 2236DE/DW to customer.

Operation

The cash drawer is under program control of the 2200. A hex (02) sent to the
2236DE/DW printer output (address 204) will open the drawer. Examples of two
program sequences to open the drawer are given below:

securing 2200 sales in a number of industries. The following are

Retail Distributors

Credit Unions Small Banks
Restaurants Utilities

Local Govermment College Food Service

Model 9057

Part Number 190-0300
Purchase $750.00

Monthly Maintenance $8.00

Example No. 1 - Using Function Key O to open drawer

05 DEFFN'O

10 Select Print 204

20 Print Hex (02) .

30 Select Print 005 (or last device selected)

Example No. 2

10 $G10/204 (4002)
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