XA0291S WANG LABORATORIES INC. PAGE: 1
00.00.00 PROBLEM TRACKING AND REPORTING 26 SEP 1991
CUSTOMER COMPLETE DETAIL REPORT 08:44:01
HEADER INFO
CUSTOMER PROBLEM NUMBER C900004346

PROBLEM NUMBER: (900004346 CUST NAME: CTC

PRIORITY P1 CUST NUMBER: HJ 90000000000
PROBLEM TYPE: INFW CUST CONTACT: MANABU FUKAMACHI

LINK TO PROB NO: NOT LINKED CUST CONT PHONE: 01-813-770-9748 NONE

CUST ADDRESS 1: 25 KOWA BLDG.
CUST ADDRESS 2: 3-8-7 CHIYODA-KU

SYSTEM MODEL NO: CS386 CUST ADDRESS 3: TOKYO 102

GEN SYST MODEL: 2200 CS CPU CUST CITY: JAPAN

0. S. VERSION: 117 CUST ST/PROV:

HW MODEL  NUMBER: CS386 CUST ZIP: - CUST RDB: H9919
SW MODEL NUMBER: 0OS CUST COUNTRY:

SW VERSION: 117

RDB ASSIGNED: 8760
PERSON ASSIGNED: BAHIA MICHAEL E

PART NUMBER: ORIG NAME: FUKAMACHI MANABU

PART NUM REV: ORIG EMPL NO: HJ- 99405

SERIAL NUMBER: ORIG PHONE: -
ORIG RDB: H9919

CALL TRKG DATE: 00/00/00 00:00 NETWORKED: N

CALL TRKG NO: RES DEPLOYED:

ORG ACT/SYM/ACN: DATE ENTER PTR: 11/29/90

STATUS DATE: 11/29/90 DATE TO R&D: 019901212

STATUS CODE: HO 318 WKDAYS IN R&D:  205.38

STATUS ABBREV:  INFORMATON TOT WKDAYS OPEN: 214.39

STATUS DESC: INFORMATION PROVIDED

PROBLEM SUMMARY :FUKAMACHI MANABU DATE: 11/29/90 TIME: 22:19

The system was upgraded from CS, LVP, MVP to CS386 without changeing any
peripherals (e.g. I/F etc.). After the change, there have been various kind
of problem happening on I/F and devices. I need to find out what the above
problem are based on. I've sent a list of the devices to Ms. Ada Yeung via
WANG OFFICE. Pls check the 1ist and provide us the information. Thanks.
Initial Escalation To ASC. By WANG CTC.

RESOLUTION TEXT :BAHIA MICHAEL E DATE: 09/26/91 TIME: 08:42

HC142. Customer problem resolved by installing correct e-rev 2228B boards.
210-7223 should be e-rev 5. The 210-7224 should be e-rev 2. Failing boards
had undocumented ECOs changing the e-revs to 6 & 3 respectively. TSB will be
written to warn of problem & a check has been done to verify all boards in
stock are at proper e-rev.
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ASSIGNED: WONG TAK LAM DATE: 09/25/91 TIME: 03:12
To H.0.: Please transfer this call back to H9936 for closure. Thanks!

ASSIGNED: BAHIA MICHAEL E DATE: 09/13/91  TIME: 08:58

Received Wang Office from Manabu this AM. Problem occurs immediately with
customer application but only with the 386. MWe can close this call if agreea
ble. A TSB will be written to make the field aware of the potential problem,
a purge of stock will be done, & a MUB will need to be done to remove the
ECO. Can we close this call?

ASSIGNED: FUKAMACHI MANABU DATE: 09/13/91 TIME: 04:04
This problem occurs on CS386 only. It does fail immediately, using customer
applications. Thanks.

ASSIGNED: BAHIA MICHAEL E DATE: 09/12/91  TIME: 11:18
On frequency of failure need more specific info. Does it fail immediately on
this command or intermittently. How long does it usually take before a failu
re occurs, a minute 5 minutes, within a half-hour?
Also, do we know if this problem occurs on VLSI or non-386 CPUs?

ASSIGNED: BAHIA MICHAEL E DATE: 09/12/91 TIME: 11:14
Japan unable to update PTR for as yet an undetermined reason. Recvd Wang
Office from Manabu concerning problem as follows:
2228B used to communicate w/ a Plotter (Async) using a customer application.
Problem occurs with every version tested of 0/S.
The error 192 occurs frequently with the following GIO command:
4409 1020 02FF OQ3FF 1223 C620 DATA ...

ASSIGNED: FUKAMACHI MANABU DATE: 09/11/91  TIME: 02:45

ASSIGNED: BAHIA MICHAEL E DATE: 09/06/91 TIME: 15:09

Have tested the 2 boards you sent using the CE Diagnostic loopback tests &
both boards pass without errors. Can you provide some information on what
these boards were being used to communicate with, what emulation or software
package was being used, what kind of errors & how often a failure occurred?
Will write a TSB and want to indicate as specifically as possible what kind
of errors might be seen and whatever information you can provide.

ASSIGNED: CHUI SIMON DATE: 08/23/91 TIME: 23:59
Michael, Ack'd update, will wait for your test result then. Thanks.

ASSIGNED: BAHIA MICHAEL E DATE: 08/22/91 TIME: 08:41

Have not had opportunity to check out boards yet due to cutback in staff &
trying to get things done required to get the new 2200 Turbo system out the
door. I will get to this in the next few days. Sorry for the delay.
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ASSIGNED: WONG TAK LAM DATE: 08/20/91  TIME: 22:38

Michael, P1s update status of the checking,thanks.
(Simon Chui)

ASSIGNED: FUKAMACHI MANABU DATE: 07/29/91  TIME: 19:17
Update acknowledged.

ASSIGNED: BAHIA MICHAEL E DATE: 07/29/9 TIME: 12:21
Boards have been received. Will check them out & get back to you.

ASSIGNED: FUKAMACHI MANABU DATE: 07/22/91  TIME: 04:02
Air Bill Number is 15388564. '
2 sets boards were arrived USA customhouse at July 15.

ASSIGNED: OKADA MARIKO DATE: 07/17/91  TIME: 00:52

To Peter:

Manabu will give you the information which is required in the prev. comment
after he comes back from vacation which is 7/22.

Regards.

Mariko

™SSSIGNED: WONG TAK LAM DATE: 07/15/91  TIME: 02:18
. Japan: Manabu, could you please check status of your shipment to Michael
Bahia & advice the shipment details ?

ASSIGNED: BAHIA MICHAEL E DATE: 07/11/91  TIME: 17:26
Still have not received boards. On vacation for 2 weeks starting July 13th.
Please check status with shipper.

ASSIGNED: BAHIA MICHAEL E DATE: 06/28/91 TIME: 15:18
Update acknowledged.

ASSIGNED: FUKAMACHI MANABU DATE: 06/28/91  TIME: 01:28

We had send TWO sets of boards on June 10 by KINTETSU EXPRESS (Carrier).

We checked with them, But in some how, it has not been shipped yet. It will
be shipped in next week.

ASSIGNED: BAHIA MICHAEL E DATE: 06/25/91  TIME: 09:03
Update acknowledged. Do you have any shipping information such as the carrie
r & the Air Bill # and the date shipped should we need to track it down?

ASSIGNED: FUKAMACHI MANABU DATE: 06/24/91  TIME: 19:31
We have already shipped. Pls wait a little more. Thanks.

ASSIGNED: BAHIA MICHAEL E DATE: 06/21/91  TIME: 10:15
Still waiting for boards. Have they been shipped yet.

N
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ASSIGNED: BAHIA MICHAEL E DATE: 06/06/91 TIME: 08:51
Let me know when the boards are shipped. Thanks.

ASSIGNED: FUKAMACHI MANABU DATE: 06/05/91 TIME: 20:36
TO H.O.: Mike, I see, I send more than 1 board. You will receive 2 210-7223
and 2 210-7224 boards. Thanks. :

ASSIGNED: BAHIA MICHAEL E DATE: 06/05/91  TIME: 14:54
Want 2 fully assembled 2228B or 2228C boards, each consisting of 1 210-7223 &
1 210-7224 board connected together with completed Repair Tag attached. If
the failure has to do with an improper ECO, I need to verify that and I would
like to have more than 1 board to insure the problem isn't just a bad board.

ASSIGNED: FUKAMACHI MANABU DATE: 06/04/91  TIME: 20:08
To H.O.: Mike, you need TWO sets boards? Today, I send a bad e-rev boards
(ONE set) to you. Pls clearly. Thanks.

ASSIGNED: WONG TAK LAM DATE: 06/03/91 TIME: 01:41
To Japan: Manabu, you need to send TWO sets of 2228B to Michael Bahia at H.O.
mailstop MS/014-A3A. The other THREE sets of wrong E-Rev 2228B boards should
be returned back to H.0. originator. You should fill out all the repair tags
to indicate the failing symptom & wrong E-Rev on these boards.

ASSIGNED: BAHIA MICHAEL E DATE: 05/31/91 TIME: 10:48
Yes, send them to me directly. My address is:
Wang Laboratories
1 Industrial Ave
Lowell, Ma 01824
Attn: Mike Bahia
M/S 014-A3A
My RDB is 8760 if you need it.

ASSIGNED: FUKAMACHI MANABU DATE: 05/30/91  TIME: 19:32

1) We have got the 2 sets boards of them. I have to send 1 set to Mike as

you know, can I send it to Mike directry?

2) The rest of 4 sets boards will be returned all together, but whom should
I send them to? Because the boards were came from Joan E. Hanley at H.O.
Should I send them to him or you?

I send a avobe the mail to Donna, Mike and Peter, but no reply from Donna.

Do you read this Wang Office mail from me? I'm waiting for reply. Thanks.

ASSIGNED: BAHIA MICHAEL E DATE: 05/30/91 TIME: 12:08

Still have not received boards. Have they been shipped yet? Need 2 complete
2228Bs.

ASSIGNED: WONG TAK LAM DATE: 05/08/91  TIME: 01:15
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ASSIGNED: WONG TAK LAM DATE: 05/08/91  TIME: 01:15

To Japan: Manabu, please try to ship TWO sets of PCBs (as stated in 4/17
comment) to Michael Bahia for problem evaluation. Regards.

ASSIGNED: BAHIA MICHAEL E DATE: 05/07/91  TIME: 17:52
Sounds good. Let me know when they are shipped and how. Thanks.

ASSIGNED: FUKAMACHI MANABU DATE: 05/07/91 TIME: 03:47

I've received 5 sets of boards today (May 07, 1991). Now; CTC is exchanging
them at customersite. I'11 send a first 1 sets of boards to Mike (H.0.),
After I get replacement the boards. Thanks.

ASSIGNED: WONG TAK LAM DATE: 05/07/91  TIME: 01:16
To Japan: Any delivery status from Donna Johns ? Please update status.

ASSIGNED: BAHIA MICHAEL E DATE: 04/16/91  TIME: 10:27

Please send me 2 of the 2228B or 2228C controllers, each controller consistin
g of a 7223 & a 7224 so that I will have 2 7223s & 2 7224s. Need 2 boards so
that I can verify the changes and symptoms are consistent when I test them
are an accurate reflection of the problem. Please have completed repair tags
attached which accurately state the symptoms seen when using. Thanks.

fﬂf}SIGNED: WONG TAK LAM DATE: 04/16/91  TIME: 04:48

Donna Johns of H.0. logistics will ship 5 sets of boards (of proper E-Rev)

210-7223-A (E-Rev 5) & 210-7224-A (E-Rev 2) to Japan directly. Then, Japan

will ship one set of the board (of wrong E-Rev) to Michael Bahia for further

problem evaluation.

* Donna Johns indicated that future requests such as this SHOULD FIRST be
worked with Yangmei/Taiwan (Area Logistics).

ASSIGNED: BAHIA MICHAEL E DATE: 04/08/91  TIME: 10:1
After you get replacements with the correct e-revs, send me 2 of these boards
with the incorrect e-revs.

ASSIGNED: FUKAMACHI MANABU DATE: 04/05/91  TIME: 01:08

To H.0.: This problem occurs on CS386 (Three systems on different customer).
No problem on the other 2200 system. I can not send these boards, Because
15 boards are all user at customer site and other wise the customers
system will be not operational for a while.

ASSIGNED: BAHIA MICHAEL E DATE: 04/04/91  TIME: 13:07

Please send me 2 of these boards. MWhen the boards are sent back make sure
there is a clear memo attached describing the problem and to please call me
if there are any questions. Sent a Wang Office to Manabu on this matter this :
morning. MWe have checked Home Office inventory and none of the 2228B & 2228C -
in stock were of the higher problem e-revs. Does the customer have working

)

1Y

RS
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ASSIGNED: BAHIA MICHAEL E DATE: 04/04/91  TIME: 13:07

boards? Indication in the Wang Office was the customer needed boards. HWould
like to verify customer has working boards on site before de-escalating.

ASSIGNED: WONG TAK LAM DATE: 04/04/91 TIME: 02:19

To H.0.: Michael, I wondor whether it's possible to downgrade the ECOs if
there is no paperwork for the ECOs. Anyway, Japan CSO will return all these
wrong ECO boards back to repair center in H.0. (15 of them). Please alert the
repair center about this also. You may de-escalate call to us for closure.

ASSIGNED: BAHIA MICHAEL E DATE: 03/28/91 TIME: 16:11
Answer we received from Taiwan was they are not involved. At this time we
can find no logical reason why we are seeing the higher e-rev boards that are
causing you problems. We have a possible theory. These boards were being
fixed in Puerto Rico before that plant was closed & at times they wrote ECOs
and installed them before sending us the paperwork. Just before closing the
Puerto Rico plant was badly damaged in a storm & possibly the paperwork for
these changes was lost. Right now I am in the process of checking our home
office inventory to purge all the e-rev 6 210-7223 and e-rev 3 210-7224 brds
to have them downgraded as we know no reason for these ECOs, with these ECOs
the boards fail, and without they work. Will also write a TSB for the field
to warn them of the potential problem and existence of these undocumented
changes.

ASSIGNED: WONG TAK LAM DATE: 03/28/91 TIME: 00:40
To H.0.: Is there any feedback from Taiwan board repair yet ?

ASSIGNED: BAHIA MICHAEL E DATE: 03/18/91  TIME: 13:21
Our Repair Center has come back to me and indicated their MUBs used to check
the ECO history indicate the 210-7223 at e-rev 5 and the 210-7224 at e-rev 2.
Some board repair is done in Taiwan and we are now checking with people there

to see if that is where the problem is. Have received the XEROX copies of
the boards.

ASSIGNED: FUKAMACHI MANABU DATE: 03/15/91  TIME: 01:05
CTC could not duplicate the problem of Error I90 on 2270A. (Same as C9-3678)
I think this call's problem is 210-7223, 7224 E-Rev only.

ASSIGNED: BAHIA MICHAEL E DATE: 03/14/91  TIME: 11:28

Yes, I received your Wang Office & as you indicate there was a problem.
While I'm waiting to receive your package have called Board Repair to see
what information on E-revs for these boards they may have. 1Is the 2270A

problem resolved here? I have had a little difficulty getting 2 different i -

2270A units running. Had to order 4 210-7218C boards to get 2 good ones.
The bad boards would get intermittent I90s. Now have 2 7218 boards which run

error free. e



XA0291S WANG LABORATORIES INC. PAGE: 9

00.00.00 PROBLEM TRACKING AND REPORTING 26 SEP 1991
CUSTOMER COMPLETE DETAIL REPORT 08:44:01
PROBLEM DETAIL
i CUSTOMER PROBLEM NUMBER C900004346
ASSIGNED: FUKAMACHI MANABU DATE: 03/14/91  TIME: 00:28

To H.O. : Michael, I have tried to FAX copy of boards to you several times
but it didn't go through. I don't know why. So I decided to send it via
Federal Express. Thanks.

ASSIGNED: FUKAMACHI MANABU DATE: 03/13/91 TIME: 21:15
To H.0.: Michael, Cleary this problem.
2236MXD is solve for your 1nformat1on
Only one problem.
Does the 210-7223 of E-Rev 6, 210-7224 of E~Rev 3 are correct?
CTC had ordered these boards 4 times ('89 - 3 times, '90 - 1 times).
That boards from BOSTON. About 15 boards are all used customer site.
No problem on other system, it happens only on " CS386 " (3 boards).
I'11 send photo copy of boards via FAX.
P1s check.

ASSIGNED: BAHIA MICHAEL E DATE: 03/11/91  TIME: 15:29
Still waiting for feedback on this call. Have you duplicated my test config-
uration to try to reproduce the problem? <Can you provide me with a program
to duplicate the problem under a lTimited configuration. Have you gone back &
replaced the hardware. Have 2 2270A units & having difficulty getting a 2nd
™ od 210-7218C board. Have got 1 7218C working perfectly but the 2 new 7218C

. ordered for the 2nd unit both get intermittent I90s. Please recheck
hardware. Have still not received any info from you on the 7223 & 7224 e-rev
matter. Do you have documentation indicating the 210-7223 is E-rev 6 & the
7224 E-Rev 3? If so send it to me via FAX if possible.

FAX # is 508-458-0620.

ASSIGNED: WONG TAK LAM DATE: 03/07/91 TIME: 02:10
To Japan: If problem still occurs under 1.1B or 1.1C, please update with
detail duplication procedures.

ASSIGNED: BAHIA MICHAEL E DATE: 02/25/91 TIME: 15:20

Update acknowledged. Please provide us with specific details on configuratio
n & program to duplicate problem if still failing. We cannot reproduce
problem with 2270A at this time.

ASSIGNED: FUKAMACHI MANABU DATE: 02/25/91  TIME: 04:10
I received S/W 1.1C. CTC testing now. Pls wait my update. Thanks.

ASSIGNED: BAHIA MICHAEL E DATE: 02/22/91  TIME: 10:04

CS/386 Maint Rel 1.1C has no positive changes to it that would effect the I90

with the 2270A and possibly may be worse. However, will send you a copy via

Wang Office. Right now we need to have information on how to duplicate the

problem. Have had a 2270A running in my cube for over a week now without '
failure. Please insure a hardware problem does not exist by testing with e

-
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ASSIGNED: BAHIA MICHAEL E DATE: 02/22/91  TIME: 10:04

another 2270A or replacing the 210-7218C, the controller, & drive. Again
please give me details on how to duplicate problem if at all possible.

ASSIGNED: FUKAMACHI MANABU DATE: 02/21/91  TIME: 22:22
Same problem happend and same duprication on 1.1B.
Have you version 1.1C? If you have, pls send us.

ASSIGNED: BAHIA MICHAEL E DATE: 02/21/91  TIME: 16:52

The MXD board is supported on the 386. If you are having problems the MXD
you are using may be bad or solmething is interfering with it, possible from
a terminal or cable or a board in the CPU. Make sure all cables are legal &
properly connected. Reconfigured so the MXD in question is connected to
different terminals. Move controller up closer to the power supply. Have
not received any documentation from you on the 7223 & 7224. All my informati
on so far indicates the boards are e-rev 5 and 2 respectively. Have you test
ed the 1.1C against more than 1 2270A? Can you give me information on how
you are currently duplicating the problem. Right now we cannot reproduce a
problem. My 210-7218C board is also e-rev 7. )

ASSIGNED: FUKAMACHI MANABU DATE: 02/21/91  TIME: 02:14
I mistake other PTR No. This problem not solve.

Use the Mother board 210-7218C E-Rev 7, P-Rom 2256,2257.

Is the 2236MXD support on CS 3867

Pls information to us a 210-7223 E-Rev 6, 210-7224 E-Rev 3.

ASSIGNED: FUKAMACHI MANABU DATE: 02/21/91  TIME: 01:15

Tested succesful. Error I90 on 2270A. I've two question.

1) Is the 2236MXD supported on CS386?

2) Pls information to us 210-7223 E-Rev 6, 210-7224 E-Rev 3.

To ASC: Do you received my photo copy (210-7223, 210-7224) via air mail?

ASSIGNED: BAHIA MICHAEL E DATE: 02/12/91  TIME: 09:40
Update acknowledged.

ASSIGNED: FUKAMACHI MANABU DATE: 02/11/91 TIME: 21:20
I've received CS386/Rel 1.1B. Pls wait my update. Thanks.

ASSIGNED: WONG TAK LAM DATE: 02/11/91  TIME: 04:09
To Japan: CS386/Rel 1.1B sent to you via WO today. Please update with test
result on I90 error in 2270A. Thanks!

ASSIGNED: BAHIA MICHAEL E DATE: 02/08/91  TIME: 09:49

Have been doing some additional testing with the 2270A and we found a
hardware problem. After correcting the problem retested against the last 2
CS/386 Maint Releases, 1.1B & 1.1B. Cannot reproduce the problem with 1.1B.
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ASSIGNED: BAHIA MICHAEL E DATE: 02/08/91  TIME: 09:49

However 1.1C does not work with the 2270A. Get immediate 192 errors doing a
LIST or SCRATCH. Will send you 1.1B via Wang Office today for the 2270A
problem. 1.1B does have a problem involving SELECT H ON, platter hogging
which is fixed with 1.1C. To prevent confusion, only 1.1B will be sent at
this time.

ASSIGNED: BAHIA MICHAEL E DATE: 02/07/91 TIME: 16:46
Don't understand last update. Please explain?

ASSIGNED: FUKAMACHI MANABU DATE: 02/06/91  TIME: 21:07
It make a board (Notch up).

ASSIGNED: WONG TAK LAM DATE: 02/06/91  TIME: 03:53

To Japan: Manabu, HOW you determine that 210-7223 is E-Rev 6 & 210-7224 is of
E-Rev 3 ?? I check on the latest MUB (the Mandatory Update Bulletin that has
all the ECO history on Wang PCBs) dated Jan 4, 1991 & find that LATEST E-Rev
of 210-7223 is 5 while that of 210-7224 is 2. H.0. updates on 1/31/91 has the
info of how to determine the PCB E-Rev. It is possible that you have faulty
PCBs that caused the problem.

(=SSIGNED: FUKAMACHI MANABU DATE: 02/05/91 TIME: 21:41

CTC orders or repairs the 210-7223, 7224, they are returned as the E-Rev 6
E-Rev 3. We check the ECO (Dec. 04, 1990) and can't find this version.
Pls more information to us. Thanks.

ASSIGNED: BAHIA MICHAEL E DATE: 02/05/91 TIME: 18:28

Tested 2270A against new Maint Rel just received, 1.1C. Problems seem worse
as now getting 192 with SCRATCH and intermittently on LIST & MOVE. Problems
have been reported. .

ASSIGNED: BAHIA MICHAEL E DATE: 02/04/91  TIME: 19:17

We lTooked at the ECO History by Model Number distributed via Wang Office by
John Proulx, ECO Support Manager. MWe also got a copy of the prints for the
210-7223, title - Bi-Sync B-Version Motherboard, and the 210-7224, title -

Schematic Logibloc Transmitter/Receiver & Memory Board.

ASSIGNED: CHUI SIMON DATE: 01/31/91 TIME: 02:49

Manabu, Thought they are refering to MUB and ECO history by model #. Pls
check.

ASSIGNED: FUKAMACHI MANABU DATE: 01/30/91 TIME: 22:09

What DOCUMENTATION are you referring? Pls tell me the name and P/N. Thanks.

ASSIGNED: BAHIA MICHAEL E DATE: 01/30/91 TIME: 18:09
Have been doing research on thew 2228B board concerning E-Rev. According to

~
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ASSIGNED: BAHIA MICHAEL E DATE: 01/30/91 TIME: 18:09
all documentation here at the home office and the prints used to build the
board, the latest E-rev are:
210-7223 E-rev 5 & 210-7224 E-rev 2
There is no E-rev 6 210-7223 or E-rev 3 210-7224 that I can find documented
Could someone be confusing the E-rev with the Artwork. The E-rev is
normally marked on the etch side of the board with a small white sticker on
most older boards or a round black sticker on newer boards or is marked
inside a scratched square on the etch side. Prom L6 on the 210-7223 board
has 4 variations for 4 variations of the board:
210-7223C L6 - 378-4001 used for the 2228C
210-7223A L6 - 378-2060R3 used for the 2228B
210-7223D L6 - 378-4167R2 used for a particular model 2228D
210-7223? L6 - removed for the 2227B
Possibly you may have had the wrong prom or board or a bad prom or board.
The MXD board should definitely have the R7 prom. The R7 prom fixes problems
with cursor control. We expect to receive a new Maint Rel tomorrow. If so
will test your problem against it & get back to you with the results.

ASSIGNED: FUKAMACHI MANABU DATE: 01/29/91  TIME: 03:57
PROBLEM NOW:

ERROR I92 --- 2228B I/F Version 210-7223 E-6, 210-7224 E-3, P-ROM 2060R3
No Problem - 2228B I/F Version 210-7223 E-5, 210-7224 E-2, P-ROM 2060R2
HANGUP ~-—— 2236MXD P-ROM Version 2140R6 to 2143R6

No Problem - 2236MXD P-ROM Version 2140R7 to 2143R7
ERROR I90 --- 2270A
P1s advise the good H/W version and OS version and something. Thanks.

ASSIGNED: CHUI SIMON DATE: 01/28/91  TIME: 22:48
To Japan:Manabu/Okada, pls update whether TC problem is still occurred?

ASSIGNED: BAHIA MICHAEL E DATE: 01/22/91 TIME: 16:24

We have a new maint rel, 1.1B which fixes a TC problem with the MXE board,
but it does not correct the I90 problem with the 2270A. We are still
expecting to get a new release any day now to address the 2270A problem.
Taiwan R&D has had some equipment problems that have slowed things up. Do
we have any details yet on the TC problem or have they been corrected?

ASSIGNED: BAHIA MICHAEL E DATE: 01/09/91  TIME: 19:02

Tested new release against this problem today & this problem is not fixed.
Have updated R&D that 1.1B does not fix problem and a fix is still needed.
Sorry for the delay.

ASSIGNED: WONG TAK LAM DATE: 01/09/91 TIME: 02:15
To H.0.: Michael, is the maintenance release OK to be sent ? What is the
version of it ?
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ASSIGNED: BAHIA MICHAEL E DATE: 01/02/97  TIME: 12:55

We have a new maintenance release which has a fix for this problem. It is
being tested today. If good should be able to send out by Friday.

ASSIGNED: CHUI SIMON DATE: 12/27/90 TIME: 22:39

To H.0.: Michael, pls forward a copy to us via office when it is available.

To Japan: Manabu, do you still encounter any Telecommunication problem as
mentioned in prevoius updates?

ASSIGNED: BAHIA MICHAEL E DATE: 12/21/90 TIME: 18:22

R&D has the fix for this which will be in the next maintenance release. It
may have been completed today but we are now off until Jan 2. We should be
able to get it to you that week if no problems found in testing.

ASSIGNED: BAHIA MICHAEL E DATE: 12/12/90  TIME: 13:15

There are existing problems using the 2270A with the 386 which result in I90.

See PTR C900003678. R&D is currently working on this problem & we hope to
have a fix shortly. MVPs and LVPs cannot be upgraded to 386 boards. Only
CPUs built with just a single CPU board slot are supported. Extended etches
on MVP/LVP motherboards appear to be problem. What is I/F? What kind of TC
problems are there? Should be using minimum O/S 1.1. Remember boards that
™pear to work perfectly with the older CPUs may fail with the 386 board

.cause the clock is so much faster. Please refer to TSBs HWT 9373 from
12/12/89, SWT 9225 from 12/26/89, & SWG 9176 from 3/27/90 for additional
technical information.

ASSIGNED: KWONG TAK LAM DATE: 12/11/90 TIME: 05:15
To H.0.: Asking for proper trouble-shooting procedures to the problem. We
don't quite familiar with this system. Regards.

ASSIGNED: FUKAMACHI MANABU DATE: 12/09/90 TIME: 21:08

Simon, Error is "I90". 2270A P/N 210-7218C e-rev 7.
210-7342 0.
210-9746 0.

Same ERROR appeared.

ASSIGNED: CHUI SIMON DATE: 12/06/90 TIME: 06:19
Manabu, What error is shown in diagnostic,such as I90 or I91 etc.
Is there any problem in other peripherals?
Pis confirm whether it is a model 2270 or 2270A disk drive?
What is the p/n for disk controller and e-rev level of that?

ASSIGNED: FUKAMACHI MANABU DATE: 12/04/90 TIME: 04:34
Run the 2200 diagnostics, No error CPU. 2270 disk - Many errors appear.

ASSIGNED: WONG TAK LAM DATE: 12/03/90  TIME: 00:26
=~

Lo
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00.00.00 PROBLEM TRACKING AND REPORTING 26 SEP 1991
CUSTOMER COMPLETE DETAIL REPORT 08:44:01
PROBLEM DETAIL
CUSTOMER PROBLEM NUMBER C900004346 -
ASSIGNED: WONG TAK LAM DATE: 12/03/90 TIME: 00:26

To Japan: Have you run the 2200 diagnostics for CPU & peripherals ? HWT9373
has some troubleshooting info when using the 386 CPU board.

ASSIGNED: FUKAMACHI MANABU DATE: 11/30/90 TIME: 05:00
SYSTEM hang, Can't telecommunication, Many problems by I/F and devices.
P1s information. Thanks.

ASSIGNED: WONG TAK LAM DATE: 11/30/90 TIME: 04:16
To Japan: WHAT are the problems ? Could you list them out one by one ?

ASSIGNED: YEUNG ADA DATE: 11/30/90 TIME: 02:43
To: CSO/Japan, PTR is accepted in ASC at Nov 30, 90.
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Terminology

Asynchronous

Asynchronous transmission is often called "Start/Stop" transmission.
Usually used for low volume, low speed requirements, asynchronous is
characterized by transmission of one character at a time. Each
character is "framed" by the sending equipment with signals telling
where the character's bits begin and end. These signals are called
"Start®™ and "Stop"™ bits. The 22V06 IOP does not presently support
asynchronous transmission but it is being investigated. Asynchronous
transmission is used in the following protocols: TTY1l, TTY2, IBM I, and
IBM III.

Synchronous

Synchronous transmission, used for high  volume, high speed
requirements, is characterized by transmitting a "block" of data at a
time. At the start of each block is a pattern which allows the
receiving equipment to synchronize on the bit stream. This method
implies a buffer in the terminal to be used for collection of
characters to form a block. The buffer also allows retransmission
should an error occur. BSC, HDLC, and SDLC protocols use synchronous
transmission.

Full Duplex
This is a method of transmission where data can be sent in either

(\}%
ﬁguP?C§ETEY> direction simultaneously. Full duplex usually requires "four wire"
AT TS service however, some modems are capable of full duplex over "two wire"

service. The 22V06 does not support full duplex operation but for

A TG certain point-to-point applications, full duplex modems can be used to

eliminate delays in turn-around.

Half Duplex
This method of transmission allows data to be sent in either direction,
but not simultaneously. Half Duplex uses "two wire" service, however,
"four wire"™ service can be used under certain applications using

L)56 multidrop leased lines. The host will be "four wire" while the remotes

will be "two wire". The 22V06 and 2246R are half duplex units. In half
duplex transmission there is a delay each time the line is reversed
called line turnaround or Clear-to-Send delay. This time is needed for
the modems to reverse the signal direction and allow the 1lines to
settle.

Simplex
This is a communications facility capable of transfering data in one
direction only, or a mode of «circuit operation which permits
communication in one direction only, even though the circuit may be
designed for half duplex operation.

Four Wire Service
This service allows full duplex operation at any common speed. Four
wires (two pairs) are attached to the modem. One pair is for inbound
traffic and one pair is for outbound. The 208A is a typical four wire
modem.
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Two Wire Service
This service allows half duplex operation at medium to high speed. Two
wires (one pair) are attached to the modem and handle both inbound and
outbound traffic. At speeds of 1200 bps and below, some modems are
capable of full duplex operation over two wires by simultaneously
transmitting different frquencies in either direction.

Modem

The modem is a device used to interface with communications facilities
which then allow terminals and computers to communicate over any
distance. The modem is used to convert the digital signals present on
the computer/terminal output to analog signals for use on the carrier
system. This conversion is known as modulation. The conversion of
signals back to digital is called demodulation, hence the term modem.
The following is a list of the most common types of modems supported by
the 22V06 where the Bell numbers are for reference and not for
endorsement:

201A - 2000 bps, half or full duplex

201C - 2400 bps, half duplex leased or switched line or

full duplex leased line.

2082 - 4800 bps, half or full duplex on leased line.
208B - 4800 bps, half duplex on switched line
212A - 1200 bps, full duplex on switched line
209A - 9600 bps, leased line
Baud and BPS BAUD + BPI omut BQUAL if ceue PR &R DATA BT

Baud is a unit of signalling speed equal to one second divided by the
time duration of the shortest unit or pulse in any one character. BPS
is the abbreviation for "bits per second". In computer systems, the bit
rate equals the baud rate if all bits have the same duration.

Multiplexing
This is the process of combining two or more channels of information
for simultaneous transmission over the same 1line(s). Multiplexing
effectively replaces a number of 1lines with one line of greater
capacity.

Switching
This is the process of establishing temporary interconnections between
two or more stations of a communications system. The facility is
connected each time before use by dialing the destination's telephone
number, thus providing one network subscriber access to all others on
the communications system. Types of switching include circuit, message,
and packet switching.

Switched Lines
Switched 1lines (or DDD: Direct Distance Dialing) are used for
connections established for the duration of the communications session.
The physical ‘connection facilities are probably different each time
because of the call's routing, hence the disadvantage of switched lines
is that 1line quality cannot be assured and therefore the user |is
restricted to the lower speeds (2400 bps recommended/4800 maximum).
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Leased Lines

A leased line is a point to point or multi-point circuit reserved for
o~ the sole use of the leasing subscriber. This communications facility is
permanently connected between two or more transmitting/receiving
devices. Leased lines can be conditioned to provide for higher speeds
and less errors.

Multipoint
U This is a mode of communications circuit operation in which signals
e within the circuit are received by all stations connected to the
QS;‘&X < circuit. Multipoint is a method of sharing one physical line to the
QG host system among several terminals. This method implies polling
Ve \ﬁo facilities in the host software.

Point to Point
This is a method of attaching a single terminal to a central host
system. The 1line is not shared with any other terminal and in this
method of connection the host software sees a one-to-one correspondence
with the terminal. Point-to-point can be implemented using either
leased or switched lines.

Protocols
When data is transfered from one location to another in a computer
system, it 1is usually necessary to add additional information to
specify the ultimate destination of the information, detect and correct
errors that may occur during the transfer, and arbitrate use of the
communications path between users requesting simultaneous access. This
information is referred to as "protocol®". A protocol is the agreed upon
e procedure defining how the terminal and the host will communicate. A
protocol specifies:
Definition of line control characters
Message layout; how control characters are used
How to begin and terminate transmission
Dialog on the line
How to detect errors
What to do when an error is detected

There are several different protocols, each with its own unique
characteristics, for example:

TTY1l - Asynchronous, Baudot code used on TTY28 and WU1ll5A

TTY2 - Asynchronous, TWX code used on Teletype 33 and 35

IBM I - Asynchronous, PTTC code used on IBM 2740

IBM III - Asynchronous, USASCII-8 code used on IBM 2848/2845

BSC - Synchronous, EBCDIC/USASCII codes used on 3270/3780

SDLC - Synchronous, any code, used on 3270/3650/3600/3790

At present, the 22V06 supports only the BSC (BISYNC) protocol to
communicate with the 2246R, VSCOPY, TCCOPY, and 3270 emulation.

MJZ/0002M



Networks

The fundamental purpose of a computer network is to provide access to the
resources of other computers in the network. This is done by providing a
network operating system which oversees access to resources on other nodes. A
part of the network provides a transport mechanism, the purpose of which is to
transport data quickly and unchanged to any part of the computer network.
This mechanism is much easier to implement than a complete network and many
“value added common carriers" provide only this service to their subscribers:
Telenet, Tymenet, SBS, and COMSAT, for example.

Networks fall into two broad categories: general purpose and specialized. A
general purpose network provides an interface for the attachment of computers
of different manufacturers and provides a set of "network services" to the
subscriber: e.g. ARPANET, ACS, SNA. A specialized network exists to provide a
special function such as electronic mail, on-line banking, or ticket
reservations. Typically, these networks interface to the equipment of a
single manufacturer.

Network Terminology

Circuit Switching
Switching is performed in the telephone network where communication is
along a circuit established for the duration of the call. This
arrangement is suitable when transporting data in large gquantities.
The disadvantage is the costly set-up time needed to establish a
connection.

Message Switching

This is a method of operating a communications network in which
messages are moved from node to node. The message switch at a node
must be capable of storing a message but need not necessarily wait for
the whole message to be received before starting the onward
transmission. This type of switching is suitable in applications not
requiring end to end interaction: electronic funds transfer, electronic
checking, and electronic mail, for example. The advantage of this
arrangement is increased utilization of 1line capacity. The major
disadvantage occurs when the system is heavily loaded and the message
queues extend into auxiliary storage; this can introduce a delay that
can range from a few minutes to several hours.

Packet Switching

This is a method of network operation involving the formatting of
messages into "packets", each of a fixed maximum size. Consequently, a
message may have to be carried as several "packets". This message is
similar to message switching when the size of each message is limited
to, say 1000 bits; this is to guarantee that no message will cause the
system to operate at capacity. By doing so, packet switching systems
can provide service close to circuit switching response times and at an
attractive cost. Packet switching almost always utilizes private lines
and performs multiplexing by interleaving packets from different
streams according to their demand for channel capacity. This economy
is offset by the overhead required for packet headers and other control
packets. It produces an economy where the use of the circuit would be
intermittant or sparse ~ the case in most data communications and in
most kinds of terminal interaction.

-4 -
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Modem Terminology

RQ232
DTR - Data Terminal Ready (CD - pin 20)
DTR is supplied by the terminal or host computer. This is the first
condition which must be on to start up the modem. The "ON" condition
prepares the modem to be connected to the communications channel, when
a line connection is established via the telephone set. The "OFF"
condition causes the modem to be switched off. In the 2246R, DTR is up
when power is applied and in the 22V06, DTR is activated by the
microcode. The 2228N Null Modem applies DTR to pin 6 on the terminal
end (normally DSR) which effectively tells the terminal that the host
and the modem are up and ready. Leased line modems do not use DTR on
point-to point connections because the transmitter and receiver are
always turned "ON",. :
LEYA YA
DSR - Data Set Ready (CC - pin 6) ok ™Mk

DSR is supplied by the modem. The "ON" condition indicates that the
modem is connected to a communications line (OFF HOOK in switched
service) and is ready for data transmission. DSR also means that the
modem is not in "talk" or "dial" mode nor in "test" mode. On the 2228N
null modem, DSR is tied to DTR so that as soon as the terminal or host
is ready (DTR) the other end is notified that the modem is ready (DSR).

RTS - Request to Send (CA - pin 4)

RTS is supplied by the terminal/host to notify the modem that it
requires the communications line. When RTS is received from the
terminal, the modem's modulator is turned on and the modem enters the
transmit mode and starts generating and sending a carrier wave onto the
communications 1line. When RTS is turned off, the modem stops
transmitting and goes back into receive mode after all date received
from the terminal has been transmitted. In the 2228N null modem, RTS is
tied to the sending unit's CTS (Clear to Send) and the receiving unit's
"received line signal detector" (Carrier Detect).

CTS -~ Clear to Send (CB - pin 5)

CTS is provided by the modem and is the modem's response to RTS. CTS
will respond after some delay, which is necessary to allow the modem's
transmit circuits to establish the carrier and to allow the receiver
circuits of the remote modem to synchronize with the carrier of the
transmitting modem. In the 2228N null modem, CTS is tied to RTS at the
transmitting end and to Carrier Detect at the receiving end. This way
RTS, CTS, and Carrier Detect come up instantaneously.

TX Data - Transmitted Data (BA - pin 2)

TX Data is supplied by the terminal/host in the form of serial data and
is applied to the modulator circuitry of the modem after CTS. This
serial digital data is then converted to an analog modulated signal and
transfered to the receiving terminal/host. The TX Data line is held in
the marking condition (logical "1") during intervals between characters
or words and at all times when no data is being transmitted. A
positive voltage denotes the spacing state (binary "0") and a negative
voltage denotes the marking state (binary "1"). In the 2228N null
modem TX from the host is tied to RCV Data to the terminal and vice
versa.
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hs232
TX Clock - Transmit Clock (DB - pin 15)

TX Clock is supplied by the modem. For the transmission of synchronous
binary data, timing information is provided to the terminal's/host's
transmit circuit to denote every new bit location in the binary data
stream. TX Clock must be up before TX Data. If the modem does not have
an internal clock, the timing information is provided by the terminal
or host. In the 2228N null modem, TX Clock is tied to RCV Clock on
both ends. When using the null modem, the 22V06 provides the clock,
hence the polarity of the 2228N. For asynchronous transmission of
data, the TX Clock 1is not required. The asynchronous character
delimiters "START" and "STOP" bits are used for synchronization of the
TX Data.
Rse32
DCD - Data Carrier Detect (CF - pin 8)

DCD is supplied by the modem when the demodulator detects a received
carrier. DCD informs the terminal/host of incoming data. To bring up
DCD, the modem must be in receive mode which means RTS is off, the
modulator is off and the demodulator is on. In this state, the modem
waits for a carrier from the remote site. 1In the 2228N null modem, DCD
is tied to RTS and CTS on the other side.

Rs 23z
RX Data - Received Data (BB - pin 3)
RX Data is supplied by the modem in the form of digital serial data.
RX Data is developed from the analog signals received from the remote
terminal/host via the remote modem's modulator circuit. In normal
applications, the host/terminal will only accept signals on this 1line
when DCD is present. In the 2228N null modem, RX Data is tied to TX
Data on the other end.

RX Clock - Receive Clock (DD - pin 17)
RX Clock is supplied by the modem, for synchronous data only, to denote
to the terminal the bit locations of the received data stream. RX
Clock must be up before RX Data. In the 2228N null modem, RX Clock and
TX Clock are tied together at each end and to each end.

Four Wire Operation
In a four wire communications environment there are two permanent wires
available for the transmit circuit and two for the receive circuit. It
is obvious that when the TX modulators and the RX demodulators are kept
ON continuously, the following advantages will be available:
Full Duplex transmission - transmit and receive
at the same time
For Half Duplex transmission there will be no line
turnaround time.

Note that in a four wire operation, the switching signals RTS and CTS
are not active and are hardware strapped in the modem and constant in
the terminal/host.

Null Modem (WLI# 177-2228N)
The null modem is used to connect two pieces of RS-232-C terminal
equipment without wusing modulating/demodulating devices. The null
modem can be used for short distances only (100 ft max).
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Modem Indicatcors and Test Buttons

Bell moael 212A

Status Lamps

MB - Make Busy - The ON condition of this lamp indicates that the
internal make busy circuit is activated and/or the data set is ready
for an analog loop test.

TR - Terminal Ready - The ON condition of this lamp indicates that the
customer terminal equipment is applying an ON condition to the CD
interface circuit. NOTE - CD is EIA pin 20, DTR.

MR - Modem Ready - The ON condition of this lamp indicates that the
data set has turned ON the CC interface (EIA pin 6, DSR) circuit except
when the dataset is in the self test or digital loop modes. In these
modes the MR lamp monitors the status of the internal modem ready

circuit.
SD - Send Data - This lamp indicates the state of the customer

interface circuit BA (EIA pin 2, TX Data) whenever the data set is
conditioned to transmit data. The lamp is on when the BA circuit is
positive (space).

RD - Received Data - This lamp indicates the state of the data set
interface circuit BB (EIA pin 3, RX Data) except when the data set is
in self test, digital loop, or in the low speed mode with the speed
mode HIGH option installed. During these modes, the lamp displays the
state of the internal received data. The lamp is ON when the received
data is positive (space).

HS - High Speed - This lamp monitors the status of the speed mode
detection circuit. The lamp is ON whenever the data set is transmitting
and receiving at 1200 bps, including the high speed analog loop test
mode.

MC - Modem Check - This lamp provides indications for two distinct
conditions. In the data mode, whenever the receiver carrier energy is
below the carrier detect threshold, the lamp will be ON. When the data
set is in the self test mode, and the self test receiver circuit
detects an error in the received data pattern, this lamp blinks ON for
300ms . The modem check lamp is ON whenever the data set is in the idle
condition, or talk mode.

TM - Test Mode - This lamp is ON whenever the data set is put in a test
mode, either locally or remotely.

Test Buttons

Four of the five front panel pushbuttons are for system testing. The
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fifth (HS) button is an operational control.

AL - Analog Loop - This button conditions the data set to permit local
testing by customer terminal equipment through the customer interface.

ST - Self Test - This button overrides the customer interface BA
circuit forcing the transmission of a test pattern. The button also
activates the error detection circuit which monitors the received data,
and provides an indication of bit errors.

RDL - Remote Digital Loop - This button allows testing of local and
remote data sets in the high speed mode and the intervening channels
with the local customer terminal equipment. the remote data set is
automatically put in the digital loop mode when the local RDL button is
depressed.

DL - Digital Loop - This button allows testing of the local data set
from a remote location such as a data test center without 1local
customer terminal equipment.

HS - Speed Mode - The 212A data set is capable of communication at two
distinct bit rates which are nominally called 300 bps and 1200 bps.
Both directions of communication are at the same bit rate.

The bit rate of a given communications link between 212A data sets is
completely controlled by the data station that originates the
connection. At the originating (calling) station, the speed mode is
controlled by the speed select button (HS) on the front panel. The
speed mode must be selected before the data mode is entered, and cannot
be changed once the data set is in the data mode. The speed mode of the
answering station is automatically determined from the received 1line
signal, and the local customer speed selection circuits are ignored.
When the speed mode HIGH option is selected, the speed select control
of the data set is still functional, and the data set will enter the
appropr iate speed mode when the data mode is entered. If the low speed
mode is entered, however, the transmission and reception of customer
data are blocked at the customer interface. When the high speed mode is
entered, the interface acts normally.

The speed mode of a data call can be changed by simultaneously
transferring both data sets to the talk mode, cahanging the originating
speed selector to the new speed, and re-entering the data mode. This
method can be used only when there are attendants at both stations.

Bell Model 201C

Status Lamps

ON - Power On - The ON lamp will light when AC power is applied to the
data set.

TR - Terminal Ready - The TR lamp will light when the DTR from the
customer interface goes ON (CD - pin 20).
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MR - Modem Ready -~ The MR lamp indicates that DSR (CC - pin 6) is
active.

RS - Request to Send - The RS lamp indicates that RTS (CA - pin 4) is
active on the interface.

CS - Clear to Send - The CS lamp indicates that CTS (CB - pin 5) is
active.

CO - cCarrier On - The CO lamp indicates that DCD (CF - pin 8) is
active, also known as Received Line Signal Detector.

MC - Modem Check - The MC lamp indicates the absence of Receive Signal
Element Timing (RX Clock) (DD - pin 17) signal at the customer
interface. In normal operation the lamp will be on when the CO lamp is
off. It will off when the CO lamp and the interface circuit DCD (CF -
pin 8) are on (when receiving a signal). When using the self test
feature, the MC lamp is, again, on whenever CO is off. However, when CO
is on during self test, the MC lamp flashes on whenever an error occurs
on the RX Data (BB - pin 3) lead. This provides a positive indication
of any malfunction in the data set or errors due to transmission
impairments on the channel when the self test is made.

™ - Test Mode - The TM lamp will light when the data set is placed in
the TEST mode by use of the AL, ST, RT, or DL test switches (but not
the RO switch). The lamp will go off only if the data set is removed
from the TEST mode by releasing the appropriate test switch (es).

Test Switches

The 201 C has has five pushbutton test switches accessible at the front
cover which permit comprehensive local and remote testing of the data
set and facilities. The buttons are push-to-operate and push-to-release
type. All buttons must be released to the out position for normal
operation.

RO - Receive Only - Used to condition the data set as a receiver when
self testing the data set over switched network or two wire
non-switched private line facilities.When depressed, the switch turns
the RTS signal within the data set off regardless of the state of RTS
at the customer interface or any other test switches.

AL - Analog Loopback - Used to connect the transmitter output to the
receiver input on both two-and four-wire services. For switched network
service, operation of the AL switch will prevent the data set from
entering the data mode manually and will inhibit automatic answer.
While the talk mode is not inhibited, any attempt to transfer to the
data mode will result in the call being dropped.

ST - Self Test - Used to condition the data set to operate with a built

in word generator and word comparator to check for errors. This switch
internally turns the RTS and DTR signals on.
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RT - Remote Test - used only for switched network data sets to
condition the data set for switched network testing from a telephone
company test center.

DL - Digital Loopback - Used only for four wire data sets to connect
together the RX Data and TX Data circuits, the RX Clock and the TX
Clock circuits, and the DCD and the RTS circuits. This permits a
four-wire data set to operate as a regenerator for testing from a
remote location.

Bell model 208A

Status Lamps

ON ~ Power On - The ON lamp will light when AC power is supplied to the
data set. If for any reason the power supply voltages in the data set
rise excessively, the ON lamp will extinguish. When this occurs, the
power unit can be reset by unplugging and replugging the power cord in
the AC outlet. If the condition persists, the customer should verify
that the correct AC voltage is being supplied to the data set and, if
such is the case, notify the telephone company repair service for
correction of this problem.

MR - Modem Ready - The MR lamp indicates that DSR (CC - pin 6) is
active in the modem.

RS - Request to Send - The RS lamp indicates that RTS (CA - pin 4) is
active on the interface.

CS - Clear to Send - The CS lamp indicates that CTS (CB - pin 5) is
active on the interface.

CO - Carrier On - The CO lamp indicates that DCD (CF - pin 8) is on in
the modem (also known as Received Line Signal Detector).

ER - Equalizer Retrain in normal mode or Error Indication in self test
mode - The ER lamp indicates the mode of the adaptive equalizer when
the data set is in the data mode. It is normally on when CO is off.
When the CO lamp is on and the ER lamp is flashing, the automatic
adaptive equalizer is retraining. After retraining, the ER lamp will go
off. If ER continually flashes when the CO lamp is on, marginal
performance is indicated (i.e., channel impairments are excessive or
the data set is faulty). If this condition should arise, testing
procedures should be employed. The ER lamp is also used when the data
set is in one of three self test modes (analog loopback, end-to-end, or
digital loopback). The ER lamp will flash whenever errors are detected
in the received data signal during these tests.

In the present version of the 208A, indication that a test is in
progress is given by the depressed pushbuttons.

- 10 -
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Test Switches

LP - Lamp Test - This is a non-locking button which when held depressed
will light all of the status lamps except the ON lamp (which is 1lit
whenever the data set is powered on) to check that they are working.
Depressing this button does not affect data set operation.

AL - Analog Loopback - The AL button is used to connect the transmitter
output to the receiver input through an internal attenuation network.
This permits the testing of the local data set with either self
contained test circuitry activated by the ST button or with external
test equipment or the data terminal equipment through the data set
interface.

ST - Self Test - The ST button is used to condition the data set to
operate with a built in test word generator and word comparator to
check for errors. This switch internally turns the RTS signal on and
lights the RS lamp. The DSR circuit and the MR lamp are both turned
off. The ER lamp will blink on to indicate the presence of errors.

DL - Digital Loopback - The DL button is used to internally connect
together the RX Data and the TX Data circuits, the RX Clock and the TX
Clock, and the Signal Quality (CG - pin 21) and the RTS circuits at the
customer interface. This permits a round trip test of the facilities
and the two data sets with either the self-contained test circuitry
activated by the ST button or with external test equipment or the data
terminal equipment through the data set interface. It also permits a
loop-around test to be made from a telephone company test center.

NOTE - the DL button will not function properly unless the AL button is
released.

The four test switches permit the following types of tests to be made:

1. Analog loopback self-test (data set alone).

2. End-to-End self test (one data set transmitter, one data

set receiver, and the interconnecting private 1line

facilities).

3. Digital loopback self-test (two data sets plus the four

wire private line facilities).

4. Analog loopback test (data terminal equipment and local

data set; requires full duplex DTE operation).

5. Digital loopback test (data terminal equipment, two data

sets and four wire facilities; requires full duplex DTE

operation).

6. Telephone company remote tests (local data set and four

wire facilities to the telephone company test center).
Any of the first three self-tests can be made by the customer, prior to
calling the telephone company repair service, without any auxiliary
test equipment. Tests 4 and 5 permit testing through the data set
interface with external test equipment as well as with the data
terminal.
The original version of the 208A had a slide switch for testing instead
of push buttons, and the ST and LP functions were not available.

- 11 -
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EIA RS-232-C Interface

Pin# Circuit Label
1 AR ——
2 BA TD
3 BB RD
4 CA RTS
5 CB CTS
6 cc DSR
7 AB _—
8 CF DCD
9 - —_—

10 - -—
11 - _—
12 SCF —-——
13 - -—
14 SBA -—
15 DB SCT
16 SBB -—
17 DD SCR
18 - -
19 SCA —_—
20 CD DTR
21 CcG -——
22 CE RI

23 CH/CI -
24 DA S
25 - —_—

MJZ/0002M

XY

Name

Protective
ground
Transmitted
Data

Received Data
Request to Send
Clear to Send
Data Set Ready
Signal ground
Carrier Detect
Test

Test
Unassigned
Secondary
Carrier Detect
Secondary Clear
to Send
Secondary TX
Data

TX Clock
Secondary RX
Data

RX Clock
Unassigned
Secondary RTS
Terminal Ready
Signal Quality
detector

Ring Indicator
Data Signal
Rate Selector

TX Clock

Unassigned

- 12 -

Description

Attached to equipment
frame for grounding
Serial bits being sent

Serial bits being
received

Terminal tells modem it
wants to send

Modem tells terminal

it's ready to send

Modem has power on, not
in test, line connected
Common ground reference
potential

Modem is receiving
carrier from other modem
Reserved for modem
testing

Reserved for modem
testing

Not presently used on
RS-232-C interface

Same as DCD for

secondary channel

Same as CTS for

secondary channel

Same as TD for secondary
channel

Modem gives clock to DTE
to send data

Same as RD for secondary
channel

Modem gives clock to DTE
for received data

Not presently used on
RS-232-C interface

Same as RTS for

secondary channel
Terminal tells modem it
is ready

Modem sets OFF if high
probability of error
Modem tells it's
receiving ring signal
Used to select speeds if
dual speed

Terminal gives clock
signal to modem

Not presently used on
RS-232-C interface



Protocol

At the present time, the 22vV06 IOP supports only the BSC (Binary
Synchronous Communications) protocol and therefore this section will be
limited to the discussion of BSC. Por information on other types of
protocol, refer to Data Communications Concepts Training Manual, Section
II, for an outline.

BSC Protocol

When the communications data link hardware components are available and
when a line connection is established, the CPU and terminal are ready for
conversations. It is obvious that a conversational problem would occur if
every terminal used a different language. Therefore, in order to allow
many different terminals to communicate with the host CPU without
compatibility problems, a special TC language was developed by IBM for the
orderly transfer of data transmitted in synchronous mode. This is called
BSC or BISYNC communications procedure, which is a half duplex procedure.

BSC is capable of accomodating a broad range of medium and high speed
equipment. The code sets used in the BISYNC procedure are as follows:

WOMN V%S — EBCDIC: Extended Binary Coded Decimal Interchange Code
which has 256 code assignments
USASCII: United States of America Standard Code for Information
Interchange which has 256 code assignments
Six Bit Transcode: Has 64 code assignments

Any one of the code sets can be used with the transparent mode where all
possible bit configurations are treated as data only within transparent
text.

With normal transmission under BSC, the text block may not contain the bit
representation of control characters. This does not allow the transmission
of all 256 characters as data. Transparency is a method to allow all 256
character combinations in the text, by preceeding each control character
by the DIE character. Example: DLE STX initiates transparent mode for the
text that follows.

BSC Line Control Characters

The BSC protocol uses control sequences to maintain line control. These
are usually shown by acronyms that refer to either one or two characters.
The HEX representation of an acronym may differ between ABCDIC and
USASCII; these representations are shown on the following page.

- 13 -
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Acronym Name

SYN

SOH

STX
ITB
ETB
EOT
ENQ

'DLE\

ACKO
ACK1l
RVI

WACK

NAK

PAD

EBCDIC ASCII

Description of Use

Synchronous 32

Idle

Start_of 0l
B

Headéng.

Start of Text 02

Intermediate 1F
Text Block
End Text 26
Block
End Text 03
End of 37
Transmission
Enquiry e,(@ SU"‘\ 2D
Lo 8°
A
@bh- =<
uﬂabata Link 10
Escape
1070
1061
Reverse 107C
Interrupt
Wait Positive 106B
Acknowledgment
Negative 3D
Acknowledgment
Temporary 022D
Text Delay

Pad Character FFFF

16

01

02

1F

17

03

04

05

10

1030

1031

103C

103B

15

0205

FFFF

Establishes and maintains modem
synchronization

Puts terminal in text mode. Starts
accumulation of new BCC
Puts terminal in text mode. Starts
accumulation of new BCC

End of intermediate block, check
parity but do not reset

End of text, check BCC and respond.
Another block will follow

End of Text, check BCC and respond.
This is last block

Puts terminals and line in control
mode. Negative response to poll

With point-to-point this asks "can you
accept transmission?" With multipoint,
ENQ is part of polling and selection.

Used with other control characters to
create special 2 character segquences.
Positive reply to even blocks
Positive reply to odd blocks

Notifies sending station to stop
transmitting.

"Received last block OK, but wait
before transmitting next."”

Notifies transmitting station last
block was received with error.

Transmitting station wants to return
control of line but cannot xmit now.

Follows each text block to allow time
lapse before turnaround. Either all
ones, alternate 1/0, or SYN char.

The SYN is transmitted by the sending equipment to allow synchronization.
At least three SYN characters are needed and are generated by the sending

equipment.

in the receiver's buffer.

These are deleted by the receiving equipment,

SO never appear

The PAD character follows each block and allows for possible disturbances
due to transmission terminations.

MJz/0002M

It has no other function.
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Remote

Workstation Activation

Leased Line or Null Modem

1.
2.

3.
4'

8‘
9.

10.

Power-On Remote workstations(s) and MSU, if present.
Verify that R/WS Power-Up-Diagnostic has completed on each workstation.
The screen should display:

"WS § NN RDLP:2.0.0:041180" in upper left corner and

"2246R POWER-UP REV 2.4" in center of screen.

NOTE: The above specific information may change as revisions are made
to the Remote Workstation firmware and P.U.P..

Verify that the modems have power applied to them.

At the operator's console, depress PF7 (Control DEVICE STATUS) and then
PF9 (Control REMOTE DEVICES).

Move cursor to the CLUSTER column of the device # GEN'd for and
connected to the Remote Workstation to be activated. Insert in the
CLUSTER column the number, corresponding to the address switch setting
in the R/WS, of the Workstation to be activated.

Move cursor to PORT column and enter 00. The PORT column is not used at
present and must be set to 00.

Move cursor to DEVICE-ON-PORT column and enter 00.

NOTE: 00 for workstation, 01 for printer.

Reposition cursor (with BACK TAB) to the line being activated.

Depress PF8 (ACTIVATE). In a short time, the message DEVICE RESERVED
should appear in the status column. At this time the VS is 1loading
microcode to the 2246R and if operational the message "WS # NN LOADING"
will appear on the upper left corner of the screen after a few seconds,
depending on line speed. After another delay, the LOGON screen will
appear.

If the message "ASSISTANCE REQUIRED FOR WORKSTAT NN" flashes on the
operators's console sometime after activation, verify the following:

a. If upper left corner on screen displays "LOAD FAILURE"
(irrecoverable problem during loading) or "SYSTEM FAIL"
{(irrecoverable S/W problem during running or loading).

b. Steps 1, 2, and 3 above.

c. Proper connections on modem. MR lamp on modems should be on.

d. Proper connections on 22V06, 2246R, and MSU.

e. External SIO on 2246R and Loop-Back test on 22V06.

f. Phone lines.

If all of above verify, troubleshoot.

Switched Lines

Switched lines are activated as above except that after PF8 (ACTIVATE) the
phone line must be connected by dialing. The message "ASSISTANCE REQUIRED
AT WORKSTAT NN” may come up but will go away when line is established.
If the message does not disappear after a few moments follow above
procedure (Step 10).

- 15 -
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Remote Printer Activation

1. Verify steps 1, 2, and 3 of Remote Workstation Activation procedure.
2. Power-0On the remote printer and select.
3. Activate the Remote Workstation per previous page.
4. In "Control REMOTE DEVICES" screen:
a. Move cursor to the TYPE column of the device # selected for
the remote printer.
b. Enter 2221V into TYPE column.
c. Move cursor to CLUSTER column and enter the number of the
Remote Workstation that the printer is attached to.
d. Move cursor to the PORT column and enter 00.
e. Move cursor to the DEVICE-ON-PORT column and enter 0l.
f. With BACK TAB put cursor on the line being activated.
g. Depress PF8 (ACTIVATE). In a short time (1 sec. max.) the word
ATTACHED should appear in the status column.

The printer and workstation should now be ready for use. If you only want
to use the printer, it is not necessary to LOGON on the workstation. The
printer will act independently of what is being done on the workstation.
All that is required is activation of workstation and printer, in that
order.

NOTE: DO NOT deactivate the remotes while they are loading or in operation
and do not deactivate the printer when in use unless a hang situation
absolutely requires the deactivation. Most R/WS hang problems can be reset
with power-off/power-on. The 22V06 will usually reload the 2246R if the
line is connected.

Deactivation of 2246R and Printers

1. Ensure that the printer is inactive and the R/WS is Logged Off. Do Not
power the units off at this time.

2, Depress PF7 then PF9 to bring up the "Control REMOTE DEVICES" screen.

3. Move cursor to the printer line, if attached, then press PF9
(DEACTIVATE).

4. Move cursor to selected 2246R line and press PF9.

5. The remote equipment may now be powered off.

You may find that after Activating and Deactivating many times that you
can ignore some of the steps and notes. In order to minimize operational
problems, have the customer adhere to a firm set of procedures.

In some instances, especially on dialup lines, the DTR on the 22V06 will
not go inactive at deactivation time. This means that the phone line is
still in wuse and connected. This is a known problem and is being
investigated. Should you have this problem, just run TCTEST to that port
and then end it after it samples the port. This can be prevented by making
all line connections by calling from the remote site to the host.

- 16 -
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System Generation of Telecommunications

Refer to the Release 4.02 SYSGEN Procedure Manual (WLI# 800-8201SP-03) for
the generating procedure (see pages 17 - 19).

As many 22V06-3 IOP's as are slots available can be installed into the
2200VS. The 22V06 can be set to 32, 64, 96, 128, 160, 192, and/or 224,
Each IOP to be used must be specified in the GEN and each port on the IOP
that will be used must be specified.

I0P TYPE=TC
This statement must precede the PP and LINE macros for lines on this
IOP. This statement is used to set "programmable IOP" parameters. The
word TYPE states the programmable IOP type and presently, only the TC
type is supported. o~
ot
PP n,MCCLASS=TC,MCTYPE=name ot
This statement must be one of a group of PP’ and LINE macros following
an IOP macro. This statement 1is used to generate the peripheral
processor deneration parameters. The three operands within the macro
are described as follows:
n - the number (0, 1, or 2) of the peripheral processor within
the IOP.
MCCLASS - the class of microcode that can be 1loaded to the
peripheral processor.
MCTYPE - the name of the micro code type (compatible with
MCCLASS) which will be loaded in response to the first occuring
PP-CODE-NOT-LOADED error completion in an IO operation directed
through this PP. This parameter is for documentation only and
does not restrict the PP to the use of the MCTYPE name. The names
that can be entered here presently are 2780, 3780, 3271, and
REMWS.

LINE n,DEVICES=nnn-nnn,NAME=name

This statement must be one of a group of LINE macros following a PP

macro. The statement is used to set the TC line generation parameters.

The operands within the LINE macro are described as follows:
LINE n - The TC line number within the PP. At present, use 0 for
all configurations.
DEVICES=nnn-nnn - The range of device numbers connected to this
line. The range is from 1 to 32. A single device address line can
be used for 2780 or 3780 emulation or one Remote Workstation. A
two device address line can be used for 2780, 3780, or 3271
emulation, or one R/WS and printer, or two R/WS with MSU or
multidrop leased line. An eight device address line can be used
with 2780, 3780, or 3271 emulation, or four R/WS's with printers
with MSU or multidrop leased line. The total number of TC devices
specified plus the total number of other DEVICE statements cannot
exceed 64.

-17 -
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NOTE: For 3271 emulation, two devices must be entered starting
with an even numbered device.
~ NAME=name - The symbolic name given to a TC line. This name, one
to eight characters in length, is for documentation only. The
name does not restrict usage of the line in any way. The name
entered here is what is displayed in the "DEVICE LINE" column
at the operator's console when activating/deactivating (Control
REMOTE DEVICES). If no name is desired, the NAME operand can be
omitted
The following is an example of TC IOP Generation
Iop TYPE=TC
PP 0,MCCLASS=TC,MCTYPE=2780
LINE 0,DEVICES=64-65,NAME=PORT00
PP 1,MCCLASS=TC,MCTYPE=3271
LINE 0,DEVICES=66-67,NAME=PORT01
PP 2,MCCLASS=TC,MCTYPE=REMWS
LINE 0,DEVICES=68-71,NAME=PORT02
I0P TYPE=TC
PP 0,MCCLASS=TC,MCTYPE=3780
LINE 0,DEVICES=96-97 ,NAME=PORT03
PP 1,MCCLASS=TC,MCTYPE=2780
LINE 0,DEVICE=98,NAME=TCTEST
PP 2,MCCLASS=TC,MCTYPE=3271
LINE 0,DEVICES=100-101
-~ IOP  TYPE=TC
PP 0,MCCLASS=TC,MCTYPE=2780
LINE 0,DEVICES=128-129,NAME=BATCH
PP 1,MCCLASS=TC,MCTYPE=3780
LINE 0,DEVICES=130-131,NAME=PORT07
PP 2,MCCLASS=TC,MCTYPE=REMWS
LINE 0,DEVICES=132-139,NAME=REMOTEWS
GENERATE
o)

MJZ/0002M
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( WANG ) wasonaronies. me

To: Distribution

From: Matt Zaboy, VS Systems Support Group
Date: 03/04/80

Subj: Telecommunications Information.

These notes contain basic telecommunications information that
will be helpful to the field. All information in these notes was
obtained from some of the publications listed at the end of this
memo. Please distribute this information to all VS field service
people for their use as reference.

22V06 Communications IOP

The model 22V06 IOP is designed to support a wide range of com-
munications capabilities. This IOP is available in three versions:
the 22v06-1, the 22V06-2, and the 22v06-3. The dash number indi-
cates the number of synchronous communications lines supported on
the IOP. In addition, each line can support an automatic calling
unit (ACU).

With multiple lines, the 22V06 IOP can concurrently handle the
same or different types of communication linking the VS to sever-
al remote sites. More than one 22V06 IOP can be used in the sys-
tem when more than three communications lines are required, as
long as there are IOP slots available in the VS chassis.

At present, the 22V06 IOP must be at E~Rev 5 (ECN 13403) to
run properly on 0/S 4.1.8.

2247V-4 Modem Sharing Unit (MSU)

The Model 2247V-4 MSU allows up to four 2246R Workstations
(with optional parallel printers) to share a single modem and
data communications line. It eliminates the need for separate
modems at remote sites where more than one 2246R workstation is



used. Only four workstation ports are active in the 2247vV-4; the
remaining connectors are not used. The MSU can be located up to
fifty feet from the modem. The maximum allowable cable length
from the MSU to the 2246R workstation is 2000 feet.

Circuitry within the MSU is designed to scan the attached 2246R
workstations, one at a time. When a request-to-send (RTS) signal
is received from one of the workstations, the MSU stops scanning
and makes the data communications line available to that work-
station. During this time, other workstations connected to the
MSU do not have access to the communications line.

A model 2247v-8, with eight active workstationports, will be
released at some future time. This version is physically ident-
ical to the 2247v-4, and it will have software to support eight
2246R workstations.

The 2247V-4 MSU's must have the following ECN's installed for
proper operation: ECN 13540 (E-Rev 1) on 7512 PCB, ECN 13749
(E-Rev 2) on PCB 7512, ECN 13943 (no E-Rev change) on 7512 PCB,
and ECN 13994 (replace 210-7513-R1 MB PCB with 210-7513-R2).

2246R Remote Workstation.

The 2246R Remote Workstation consists of a CRT screen and a
typewriter-like keyboard with associated electronic circuits,
together with a built-in telecommunications controller enabling
it to function as a remote standalone workstation for single
site applications. The controller electronics also support a
parallel printer, which can be directly connected to the back of
the remote workstation. The remote workstation is packaged in
a standard Wang workstation cabinet that may be located for
operator convenience in a variety of user applications.

Along with the standard Power Supply, CRT assembly and Keyboard
assembly, the 2246R has two PCB's. The TC Memory PCB (TC Data
Link Processor) WLI# 210-7478, contains the input/output control
circuits through which the VS host system and the remaining
workstation/printer electronics communicate with each other.
This PCB contains a row of normal-operation PROM's which contain

the DLP operating system's firmware.



The CRT/CPU PCB (enhanced workstation CPU) WLI# 210-7479, con-
tains a microprocessor, an 8K RAM storage area, and CRT control
logic. This PCB also contains keyboard input circuitry and inter-
face circuitry for an optional parallel printer that can be con-
nected to the 2246R.

For proper operation, the following ECN's must be installed
into the 2246R workstations: ECN 13177 and 13550 (no E~Rev) on
the 7479 PCB, ECN 12609 (E-Rev 1) on the 7478 PCB, ECN 13437
(E-Rev 2) on 7478 PCB, and ECN 13764 (E-Rev 3) on the 7478 PCB.

MODEM's

A suitable modem is required for each communication line from
a 22v06 I0P. A modem (modulator-demodulator) is needed as an
interface between an IOP port and a leased or switched telephone
line. The modem modulates the IOP's digital signals into a range
of frequencies suitable for transmission over telephone lines
and demodulates received signals before their transfer to the
22V06 IOP.

For point-to-point or multidrop telephone lines, any RS-232-C
or CCITT V.24 compatible synchronous modem can be used. However
modems at both ends of a communications link must be compatible
with each other.

For local connections up to 100 feet over coaxial cables, a
model 2228N "null modem"” (available from Wang) can be used. For
connections up to 25 miles over private lines, short-haul modems
can be used.

Modems may be rented from telephone companies serving the lo-
calities where the 22V06 IOP and the remote devices are installed.
The ordering of a modem is not the responsibility of a Wang sales-
person or customer engineer; also, modem installation is not the
responsibility of a Wang CE.

Various configurations require somewhat different modems.
Listed below are the Bell modems and their options necessary for
use on the 22V06 IOP. The Bell modems are listed only as a stand-
ard for comparison and are in no way the only recommended modems.



Bell Model 201A - 2000 bps, half/full duplex.
Options - A1, B3, C6, D7.

Bell Model 201C - 2400 bps, half duplex leased or switched line;

full duplex leased line.
Options - (leased line) - A1, B3, C6, D8, E9, F12.
(switched line) - A1, B4, C5, D8, E9, F11.

Bell Model 208A - 4800 bps, half/full duplex, leased line.
Options - A1, B3, C6, D7, E10, F11.

Bell Model 208B -~ 4800 bps, half duplex, switched line.
Options - A1, B3, C6, D8, E9.

Bell Model 212A - 1200 bps, full duplex, switched line.
Options - A1, B3, C5, D8, E10.

Bell Model 209A - 9600 bps, leased line.
Options - A1,B3, C6, D8, E9, F12,

Automatic Calling Units (ACU)

Although a modem is required for each communications line from
a 22v06 IOP, the use of an ACU is optional. Each port on a 22V06
IOP is uniquely addressable and has two connectors. The RS-232-C
connector accepts the cable from a modem. The RS-366/V.11 con-
nector accepts the cable from an ACU. Both of these connectors
are identical 25 pin connectors but their use is marked on the
IOP under the connector.

Listed below are the Bell ACU's and the options necessary for
use on the 22v06 IOP. Again, Bell equipment is listed only as a
standard for comparison, not an endorsement.

Bell Model B801A - for rotary dialer.
Options - Al, B4, C5, D8, E9.

Bell Model 801C - for Touch-Tone dialer.
Options - A1, B4, C5, D8, E9, F12.



Data Access Arrangement (DAA)

Telephone companies require a DAA installed between the modem
and the line when the modem is not supplied by the telephone
company. The DAA provides protective circuitry to circumvent
harm to the telephone lines due to "foriegn" device connection.
The DAA usually consists of a telephone handset and a modem
interface rented from the telephone company.

Listed below are the Bell DAA's and their options necessary
for use with the 22vV06 1IO0OP.

Bell Model 1000A (CDT) - Manual only operation.
Options - No customer options.
Bell Model 1001A and 1001F (CBS) - auto operation, voltage inter-
face.
Options - A2, B4, C5, D8, E10.
Bell Model 1001B and 1001D (CBT) - auto operation, contact
closure interface.

Options - Atl, B4, C6, D8.

Wang Published Technical Publications on Telecommunications

Item WLI Stock # Publication Title

1. 700-3830 2227B Buffered Asynchronous TC Data Sheet.
2. 700-4086 TC Support Utilities User Manual.

3. 700-4086-1 TC Support Utilities User Manual Addendum.
4. 700-4114 2227B Buffered Asynchronous TC User Manual.
5. 700-4143 2228B Bisynchronous TC Data Sheet.

6. 700-4412 TC Marketing Guide.

7. 700-4703 TC Sales Guide.

8. 700-4704 Teletype Emulator Data Sheet.

9. 700-4705 Burroughs Emulator Data Sheet.

10. 700-4706 2741 Emulator Data Sheet.



11.
12.
13.
14.
*15.,

*16.
*17.

*18.
*19.
*20.
*21.
*22.
*23.
*24,

700-4707
700-4708
700-4709
700-4718

03-0078
03-0098

WPNL #48
o3-0/0}
03-0089
13-3955
700-5550
700-5551
700-5552

HASP Multileaving Data Sheet.

3741 Software Utilities Data Sheet.

2780/3780 Software Utilities Data Sheet.
Asynchronous I Manual (mktg pub).

Product Service TC Guide (CE pub) Service
Bulletin #77.

TC Self-Teaching Manual (CE pub)

Model 2247v-4 MSU Preliminary Maintenance
Manual (CE pub).

Bisynchronous Communications

Preliminary 22V06 Manual

2246R Preliminary Hardware Manual

TC Handbook.

Data Communications Concepts Training Manual I.
Data Communications Concepts Training Manual II.
Data Communications Reference Guide.

* Recommended reading for VS Customer Engineers who have an

interest in or may get involved with TC.
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lNTRODUCTlON

This Handbook is designed as a quick field reference-
for pertinent telecommunications data. This data is
divided into four major categories:

(1) General Telecommunications;

(2) 2200 Telecommunications;

(3) Wang Word Processing Telecommunications;

(4) Optical Character Recognition Te!ecommumca-
tions.

This document identifies important related documen-
tation for both hardware and software as well as diag-
nostics, code sets, control characters, specifications,
modem information, important pin assignments and
special operating keys.



‘WANG TC DOCUMENTATION
AND SOFTWARE

DOCUMENTATION

GENERAL
— PRODUCT SERVICE TELEPROCESSING
GUIDE
— MODEMS (#700-4703)

2200 SYSTEMS

— SERVICE BULLETIN #77.XX — GENERAL
2200 TELECOMMUNICATIONS INFOR-
MATION

— TELECOMMUNICATIONS SALES GUIDE
(#700-4703)

— 22278 BUFFERED ASYNCHRONOUS COM-
MUNICATIONS CONTROLLER USER
MANUAL (#700-4114)

— 22278/OPTION 62 DATA SHEET (#700-
3830C)

— 22288 SYNCHRONOUS/ASYNCHRONOUS
COMMUNICATIONS CONTROLLER USER
MANUAL (#700-4670)

— 2228B/OPTION 628 DATA SHEET (#700-
41438)

— ASYNCHRONOUS | PACKAGE OPERA-
TOR’'S GUIDE (INTERIM) — RELEASE 4.0
(#700-4718)

— 2741 EMULATION DATA SHEET (#700-
4706)

— TELETYPE EMULATION DATA SHEET
(#700-4704)

— BINARY SYNCHRONOUS | (BSC) TELECOM-
MUNICATIONS PACKAGE OPERATOR'S
GUIDE (INTERIM) — RELEASE 4.0 (#700-
4719)

—2780/3780 EMULATION DATA SHEET
(#700-4709)

— 3741 EMULATION DATA SHEET (#700-
4708)

— HASP EMULATION DATA SHEET (#700-
4707)

)

i
H
!
i

— BURRQUGHS EMULATION PACKAGE
PROGRAMMER/OPERATOR'S GUIDE
(INTERIM) — RELEASE 2.2 (#700-4746)

— BURROUGHS EMULATION DATA SHEET
(#700-4705)

— TC SUPPORT UTILITIES 1 USER MANUAL
— RELEASE 2.0 (#700-4086)

— TC SUPPORT UTILITIES 1 USER MANUAL
ADDENDUM (#700-4086.01)

WORD PROCESSING SYSTEMS

— WORD PROCESSING NEWSLETTER
#48.XX — MODEL 5528 BINARY SYN-
CHRONOUS COMMUNICATIONS
OPTION

— MODEL 5528 DATA SHEET (#700-
4382)

—~ WORD PROCESSING NEWSLETTER
#50.XX -~ QPTICAL CHARACTER
RECOGNITION (OCR)

-~ WORD PROCESSING NEWSLETTER
#51.XX MODEL 65595-4
ASYNCHRONOQUS COMMUNICATIONS
OPTION

— MODEL 55385-4 ASYNCHRONOUS COM-
MUNICATIONS OPTION DATA SHEET
(#700-4733)

-~ WPS SYSTEM 5 USERS MANUAL
(#700-6295)

SOFTWARE
2200 SYSTEMS

— 2200 PERIPHERAL DIAGNOSTIC DISKETTE
(#701-21808)

—2200 PERIPHERAL DIAGNOSTIC
MINIDISKETTE (#701-8001A) .

— ASYNC | TELECOMMUNICATIONS REL 4.0
(TTY & 2741) DISKETTE (#701-2358)

— ASYNC | TELECOMMUNICATIONS REL. 4.0
(TTY & 2741) MINIDISKETTE (#701-8112)

— BSC | TELECOMMUNICATIONS REL. 4.0
(2780 & 3780, 3741, HASP, 2200-2200)
DISKETTE (#701-2357)

— BSC | TELECOMMUNICATIONS REL. 40
(2780 & 3780) MINIDISKETTE (#701-
8109)



—BSC | TELECOMMUNICATIONS REL. 4.
{3741) MINIDISKETTE (#701-8110) ° RECOMMENDED BELL SYSTEM

—~BSC | TELECOMMUNICATIONS REL 4.0 TECHNICAL REFERENCE
éHASP & 2200-2200) MINIDISKETTE PUBLICATIONS
#701-8111)
—BELLPUB. TECHNICALR .
= TC SUPPORT UTILITES DISKETTE (+701- a0 HNICAL REFERENCE CATALOG
110)

— BELLPUB. TECHNICAL REFERENCE
#40001  RING BINDER.
— BELLPUB. COMPLETE SET OF DATA
WORD PROCESSING SYSTEMS #41001  COMMUNICATION TECHNICAL
— SYSTEM CHECKOUT DISKETTE E13.10 | REFERENCES.
- ggm 20 15.4T5 DISKETTE | _BELLPUB. DATA COMMUNICATIONS USING
= 30 5.4T5 DISKETTE | " 441004  VOICEBAND PRIVATE LINE

i CHANNELS.
= .. —BELLPUB. DATA COMMUNICATIONS USING
#41005  SWITCHED TELECOMMUNICATIONS
NETWORK

—~ BELLPUB. TRANSMISSION PARAMETERS
#41008 AFFECTING VOICEBAND DATA
TRANSMISSION — DESCRIPTION
OF PARAMETERS. .
— BELLPUB. TRANSMISSION PARAMETERS
#41009 - AFFECTING VOICEBAND DATA
TRANSMISSION — MEASURING
TECHNIQUES.
— BELL PUB. DIGITAL DATA SYSTEM-CHANNEL
#41021 INTERFACE SPECIFICATION.
— BELLPUB. DATA SET 103AINTERFACE
#41101 SPECIFICATION.
— BELLPUB. DATA SET 103A3,
#41102 DATA SET 103E,
DATA SET 103G,
DATA SET 103H,
INTERFACE SPECIFICATION.
— BELLPUB. DATA SET 103F,
#41103 INTERFACE SPECIFICATION.
— BELLPUB. 113 TYPEDATA STATION
#41105 INTERFACE SPECIFICATION.
- — BELLPUB. DATA SETS 201A and 2018.
#41201
— BELLPUB. DATA SETS 202C and 202D
#41202 INTERFACE SPECIFICATION.

n| |I,I|J!I|f



—BELLPUB. DATA SET 208A RS232 (V24) MODEM/TERMINAL
#41209  INTERFACE SPECIFICATION.

25 PIN CONNECTOR ASSIGNMENTS
—BELLPUB. DATASET 201C om
#41210  INTERFACE SPECIFICATION. PN CRCUT DESCRPTION  To0EM  MODEM
— BELLPUB. DATA SET 2088 N -
#41211  INTERFACE SPECIFICATION. v MR Nen m erotecTvE x
— BELLPUB. DATA SETS 202S AND 202T 2 B 00N @  SRANS.DATA X
#41212 INTERFACE SPECIFICATION. 3 88 (104 (2)  RECEVE DATA X
4 CA (108) {3) REQUEST TO SEND X
- BELL PUB. DATA SET 209A 5 cB (108 (3) CLEAR TO SEND §
#41213  INTERFACE SPECIFICATION. § G o T S D X x
— BELLPUB. DATASET212A 8 CF (1090 (3  CARRIER DETECT x
#41214  INTERFACE SPECIFICATION. 2 MDEM TEST .
—BELLPUB. DIGITAL DATA SYSTEM noosea o D) ZdchnoBa novz x
#41450  DATA SERVICE UNIT 3 s fan G s . X
INTERFACE SPECIFICATIONS. 2 e B Sarclocx X
—BELLPUB. DATA AUXILIARY SET 801A 16 ss8 (18 @  2nq88 X
17 [v]e] (118) (&) RCV. CLOCX
#41601  (AUTOMATIC CALLING UNIT) H NOT USED
INTERFACE SPECIFICATION. 2ol B oy
— BELLPUB. DATA AUXILIARY SET 801C 21 gg g ;g: g; gﬁg. DETECT . :
#41602  (AUTOMATIC CALLING UNIT) 2 o o W@ s x x
INTERFACE SPECIFICATION. & Na @ ok x
—BELLPUB. 801C-L1/2 DATA AUXILIARY S NOT USED
. #41603  SET INTERFACE SPECIFICATION. NOTE:
— BELLPUB. DATA COUPLERS CBS AND M eRounD
#41802  CBTFOR AUTOMATIC TERMINALS. @ = conoL
NOTE:
INQUIRIES RELATED TO THESE TECHNICAL
REFERENCES

SHOULD BE REFERRED IN WRIT, ING TO:

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
INFORMATION DISTRIBUTION CENTER, ROOM C190
' ATTN: TECHNICAL REFERENCES
P.0.BOX 3513
NEW BRUNSWICK
NEW JZRSEY 08903
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ASCIl CODE SET ASCIlI DATA LINKC
CONTROL CHARACTERS
HIGH ORDER HEX DIGIT CHARACTER HEX NAME
. ol r {2 3})4)516])7 CODE
- ACK 06 POSITIVE
30 |WULIDLE| SP} O | @ | P p  ACKNOWLEDGEMENT
¢ —T ¢ DLE 10 DATA LINK ESCAPE
R Ee:1bedt BN IRTS IS BT AW ENQ 05 ENQUIRY
3 5C5 : EOT 04 END OF TRANSMISSION
z2|stxfpel " l2ls]R|o ] ETB 17 END OF TEXT BLOCK
p! 563 ETX 03 END OF TEXT
sz femxfyrl |3 cls]e]s NAK 15 NEGATIVE
2 = ‘ ACKNOWLEDGEMENT
SR el IC I N I I SOH 01 START OF HEADER
3 - 8TX 02 START OF TEXT
e lmnaluakl s s lelole]lu SYN 16 SYNCHRONOUS IDLE
I- ASCH FUNCTION
. Elackisyn{ e 6l Frlv]lcl] v CONTROL CHARACTERS
° 7 HEX
27 f=fes| (1] v]s ]~ CHARACTER HEX NAME
5= BEL 07 BELL
Z& |esfeanf (f8|Hfx]n}|x 8BS 08 BACKSPACE
T CAN 18 CANCEL .
el My |olzlylily CR o0 CARRIAGE RETURN : |
OC1 11 DEVICE CONTROL 1 |
s | L7]suB| * Jlzlislz DC2 12 DEVICE CONTROL 2
DC3 13 DEVICE CONTROL 3
3| vrfzse] + | ;| x K DCA 14 DEVICE CONTROL 4
EM 19 END OF MEDIUM
c | F7| Fsl| , L 1 ESC 18 ESCAPE
FF oc FORM FEED
dlcalasl -1 =1]m n FS 1C FIELD SEPARATOR
GS 10 GROUP SEPARATOR
= | sol rsl . N - HT 09 HORIZONTAL TAB
LF 0A LINE FEED (NEW LINE}
= NUL 00 NULL
S Bl ot I I I o |DEL PF 14  PUNCH OFF
PN 12 PUNCH ON
RS 1€ RECORD SEPARATOR
SO OE SHIFT OUT
Si OF SHIFT IN
SUB 1A SUBSTITUTE
us 1F UNIT SEPARATOR
vT 0B VERTICAL TAB
XOF 13 PAPER TAPE READER OFF
XON 11 PAPER TAPE READER ON

8 9



IBM 2741 CORRESPONDENCE
CODE SET '

HHORD R MO WO HO0or

Lewer Case Upper Case
HICH ORDER BEX DIGIT

of1¢42943 0j1}12]3
ofsefajfif}s spl e [+f |+
1 ! s | v .MV
2{tlnjixju TIN}X U
3131 =}s8}]°¢ J]+}lG|F
s|lualz]o é_ sz [,
5o s o} S| W
611 hi|b L H]B
71/ yi- ? Y §_
81s5})6|T7]|8 S el &|®
91 '{ilr}a "1I{R|A
Aletk]d]e E}{K}D}C
3tepjals{» PlQ )
c uc EOT ac EOT
D ' BS{ NL} IL BS| NL} IL
E LF LF
P LC] HT LCy HT

10

2741 DATA LINK

CONTROL CHARACTERS
HEX
CHARACTER CODE  NAME
EOA 34 END OF ADDRESS
EOT 3C END OF TRANSMISSION

2741 FUNCTION

CONTROL CHARACTERS

' HEX
CHARACTER CODE  NAME
BS 10 BACKSPACE
HT 2F HORIZONTAL TAB
L 30 IDLE

Lc 1F LOWERCASE SHIFT
LF 2E LINE FEED

NL 2D NEW LINE (CR LF)
sP ole) SPACE

uc 1C UPPERCASE SHIFT

11




EBCDIC CODE* EBCDIC CODE
low ase | Q 0 0 0 0 1] i) 0] 1 1 1 T 1 1 1
. 0 0 0 0 1 1 1 1 0 0 0 Y 1 1 1 1
Lo\ 22 %] 01| “Tof 4| % 9| o 13| 99| 04| Tof 1| 00| 09| g}
oromr. hex-
o X0 | 1 23| a5 |6 7 sl olales|lc|]o|e]cF
0000{ O NUL | SOH | sTX | ETX ( PEF HT | e DEL ALF | smm | vT FF CR so | st
ol L 2 3 41 si 8 7 8 9 10{ 11 12 13 14 15,
0001| 1 OLE [OC1 |OC2 | Oc3 | Aes | NL | 8s w | can | Em J cc 1FS lc.s,J irs | ws
1612 18 19 2 21 22 2 24 sl 26 27 28 of 3
0010| 2 os |ses | rFs sve | LF | etm esc M J ena | acx | 8Et
2 3t | sl 35 37 jﬁ 4oJ 4 4 a3 s 6 7
1 SYN PN RS uc EOT l oca | NaK sus
,0.0.\1 3 al o s s’ s2|  s3 s ss{  sal  s7 sol s s s ed
00| 4 s (persad)| n]
_ uc;‘ 7 721 73 ‘u * 78 < 76{ { o | 7
0101 5 & ! $ J ) -
301 37 88 89| 90| 91 92 93 94f
- clasds ) ) {under
0110 6 ua.-n N LA ln_\oi > ?-
103| 104 1 1 107 1 1 1108 114
grave lapos.)
on| 7 accont s le ™ 2|~
12 vel 2ol ‘vad a2 v2a 1zal  vost 128 W
1000| 8 g h i
128 13813 1370138 139 vaol vl ved e
1001{ 9 r J
laa p151 q152 153 154 15§ s 187 18
101 ~ $ t u v w x ysj 2 J
0] A 168|161 163 183l 16al 168 168 w671 1 mJ ol | w7l w3 174
101 v BJ
mp s d w7 ssr 1791 180l 181l 182l 183 184l 18q 186l _187] 1 1890 19l 191
110 c |} | A]|]B |c|O]|]E]|F G j H| ]
1921 193] 194 1951 196 197} 188{ 199 200 201 202 203 204 208 208 207
110 t Jlk {L|m]|N]| O P| a J R
o 20 2090 210|219 2120 213 214 21| 2160 217 218l  21ef 220 229 23 223
11°0| E A\ S T U v w X Y Z J
7 222 2251 2761 2271 228l 2291 2301 23| 232{  233] 23al 238 236 237 2wl 239
. Al F 0 1 2 3 4 5 BJ 7 8 9 l I
2a0] 241 242|243 2aa] 245 24 207 24 24 2so] 251 294 283 754 28
“Nurpers on the lower right comer of each box represent the the character shown in the box, eg. A = (cn15 =

ocecr=2! zguivalent of the binary and the hexadecimal code for

12

N, = .
(1100000 )2 (193)10

13

5 e dgoevebini

M e
EMES NN Suityna sl AETRY ALY FRIED. L Srvialh o u ey

Kopbop-g-a cmcs

£y

Yoot~ Ie v b adrg iy Ceah- > Sepep s wio Sppatt- B cspup st onafings



BSC DATA LINK CHARACTERS
: HEX
CHARACTER CODE  NAME

BEL 2F BELL

CR oD CARRIAGE RETURN

OLE 10 DATA LINK ESCAPE

ENQ 2D ENQUIRY

EOT 37 END OF

: TRANSMISSION

ESC 27 ESCAPE

ETB 26 END OF TEXT BLOCK

ETX 03 END OF TEXT

HT 0§ HORIZONTAL TAB

ITB (US) 1F INTERMEDIATE TEXT
BLOCK

NAK 3D NEGATIVE
ACKNOWLEDGEMENT

NUL 00 NULL

PAD FF TRAILING PAD
CHARACTER

SOH 01 START OF HEADER

STX 02 START OF TEXT

SYN 32 SYNCHRONOUS IDLE

BSC DATA LINK

CONTROL SEQUENCES

HEX

CHARACTER CODE NAME

ACKO 1070 POSITIVE
ACKNOWLEDGEMENT

: 0 (DLEX ‘70"

ACK1 1061 POSITIVE
ACKNOWLEDGEMENT
1 (DLE/)

DLEEOT 1037 DISCONNECT
SEQUENCE FOR A
SWITCHED LINE

RVI 107C REVERSE INTERRUPT
(DLE @)

14

TTD 0220

WACK 1068

TEMPORARY TEXT
DELAY (STX ENQ)
WAIT-BEFORE-
TRANSMIT POSITIVE
ACKNOWLEDGEMENT
(DLE.)

iBM 2780 CONTROL CHARACTERS

NAME

END OF MEDIA
SPACE

IBM 3780 CONTROL CHARACTERS

HEX
CHARACTER  CODE
EM 19
SP 40
HEX
CHARACTER  CODE
DC1 11
bC2 12
DC3 13
FF oc
IGS 1D
IRS 1€
LF 25
NL 15
SP 40
vT 08

NAME

DEVICE SELECT
PRINTER
DEVICE SELECT

"~ PUNCH

DEVICE SELECT
PUNCH

FORM FEED
INTERCHANGE
GROUP SEPARATOR
INTERCHANGE
RECORD
SEPARATOR
LINE FEED

NEW LINE
SPACE
VERTICAL TAB

185
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WWPS DOCUMENT CODE SET

Standard Version
HIGH ORDER HEX DIGIT

Standard Version

WWPS DOCUMENT CODE SET

.10 [ 1213 (8516 7|8} 9}]A[B}JC|DJE]TF
I60 a|SPlo)ea]eP 2 at_|21E&iE1_|2
“1CTRe!1AQa q elltlijAajQlala
gz BT} i} "] 2[B|R|0D r i}212}BiR{R}|C
23 Rlo|#|3]Ccs]e s ef{2j3jcisie]s
Rn ITflu|l$ls]D|T]d t uts|ijnirldle
gSDALa$SEUe u a|S2}5|{E|Ojle}]u
xéFHTe&éFVf virlel|lt|SIETIL X
17| |el |7lclvle e Telelzlelalals
ga o(aaj:n x o Lj&8tHE}X|R]x
T9 afylolz)t}s y sldleflzjzislx
A a|l*:0alz]3 2 a{*lstdslziitz
BIsSTPle |+ | ; | K k e{]i{E|_{k}_
c |NOT] u |, L 1 Ut oLy {itf-
DiMjAal-]=1]M m e DMG{ At = | =M _|2}e
Elsps| o] . N 2 Oy _{z}-
rlsss|u|/)2]o0 o ¢ UilZtp2)]oi_t{else

F

WANG WP CONTROL CHARAH%?XERS
CHARACTER CODE NAME
MG co

c 03  Camiagefstum Merge
CTR 01  Center NOT OC  Now
DAL 05  Decimai Align PG 88 Page
OMG 30 Don’t Merge SBS OF Subscript
m EMT 08  Format SPS OE Superscript
HT 02  Horizonai Tab sp 20 Spacs
m 04  indem Ten ST o8 Stop




WWPS INTERMEDIATE CODE SET*
Standard Version

HIGH ORDER =ET DIGIT

Ol 1121313151617
L
oo |pMgl a | s®lo | atep D
W
1 el ! t1]14)1Q}alagq
0
22 Hl i}l " }]2131R)bir
D
E3 ol# J]31CiIsS]e]s
R
4 ul $l3dDiITldAdlt
B
ES a|$151210}lelu
X
6| _lel&|s)z)lv]ce]v
i D
I7 i}"}j7)16}Wig|)w
G
18 ol ({3 E}1 XInl]x
T
9 al) i3t Ylily
| a|*j:1J)2Z)13)¢2
BSTPe+;,K k
c |yoT] uf, | L 1
| D | MG} A -‘:M mie
\
E |ses] o] . | X n
| Fisessluo]|/7}z]o0 o ¢

*Oniy the codes represented by the 7 iow-crder bits are shown. In
additon, the high-order bit denotes unaerssoring of graphics.

18
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EBCDIC-DP TO WWPS STANDARD;  EBCDIC-DP TO WWPS STANDARD/

INTERMEDIATE CODE INTERMEDIATE COD
Code Translation Table Code Translation Table
EBCDIC HIGH ORDER HEX DIGIT
1011121318 (571¢ T|8]9|A[B|C|ID|E|TF
E o | 8o} cof 01| 20| 20f 28] 2p cof col co| col co| 78| 7D| 5c| 30 |
31 coy c1] oB{ 06| 8D| cof 2F coi 611 6a| 7E{ co] 41} sa} 20| 31 i
éa co} c2] oc} col col col co co| 62} é6B| 73] col s2] uB| 53] 32
L 3| cof c3( cof cof cofl col co col 63| 6c| 74| co} 43| uc| su| 33
3 4 | co| coj os| cof cof co] co co| 64} 6D 75| co| uu| up| ss5{ 34
a o5 | cgl eof co] col col col co co| 65| 6E] 76| co| u5{ 4E[ 56] 35
g 6 | cof co| co| col cal col co co| 66] 6F] 77} co| us| uF| 57| 36
§ 7 | cof co| cs] col col col co co| 67| 70} 78| co| 47} 50f 58} 37|
28| co| cof col oF| col col co co| 68 71] 79| co| 48} 51| s9{ 38
BT 0E| 20| cof ou} cof cof co 09] 69] 72| 7a| co| uoe| s2| saf 39
D 4| co| co| oo 86] 7¢| 21 7c 34 co| co| cof co| cof cof co| co
é B | c7{ col cof col 28] 28] 2¢ 23| col co} cof co| cof cof col co
% ¢ | cr] co| cof cof 3c| 2a| 25 40| co| co| co| cof cof cof cof co
D | of cr| cof co| 28] 29[ 10 27| co| co| co| co} cof. co} cof co
E | co| co| co| cof 28] 38| 3£ 3p| co| co| co| co| cof co| cof co
F | co} co| o3| co| sB| sp 3F 22} co{ co| co| co| co| co| co] co
.
20 21




]

WWPS STANDARD/INTERMEDIATE WWPS STANDARD/INTERMEDIATE

-

CODE TO EBCDIC-DP
Code Translation Table

WO O o N o o x

HHOHO " mm

WWPS HIGH ORDER HEX DIGIT

0

1

2

3

mn

5

6

ocC

81

4o

FO

7C

D7

3F

CODE TO EBCDIC-DP
Code Translation Table

7

8

9

A

B

c

D

20

85

SA

F1

O
'y

D8

81

97

3F

81

6D

FO

7C

D7

3F

97

05

89

TF

F2

D9

82

98

3F

85

5A

F1

a1

D8

81

98

oD

96

78

F3

E2

83}

99

3F

89

TF

F2

8

D9

82

99
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Al

5B

F4

E3

84

A2

3F

96

B

F3

E2

83

24

81

6C

FS

E4

85

A3

3F

A4

5B

F4

E3

84

A3

N

85

50

F6

ES|

86

A4

3F

81

6C

FS

EY4

85

Al

3F

89

7D

F7

E6

87

AS

3A

85

50

F6

ES

86

AS

3F

96

4p

F8

E7

88

A6

3F

89

70

F7

E6

87

A6

79

A4

5D

F9

SIBIA|K|A|E|Y]R

"E8

89

AT

3F

96

4D

F8

E7

88|

A7

3F

81

5C

7A

E9

91

A8

79

A4

5D

F9

E8

89

A8

2F

85

4E

SE

4F

92

A9

3F

81

5C

TA

E9

91

A9

22

A4

6B

uc

EO

93

co

3F

85

4E

SE

4F

92

co

24

c1

60

TE

SF

94

6A

3F

Al

6B

uc

EO

93

6A

{ 09

D6

4B

6E

3F

95

DO

03

C1

60

7E

SF

94

38

EY4

61

6F

3F

96

Al

3F

D6

4B

6E

3F

95

A1}

22

ha

3F

EY

61

éF

3F

96

LYY

23




BI-SYNC PROTOCOL

Each transmission begins with a sync pattern of three
consecutive SYN characters. A receiving terminal must
receive at least two consecutive SYN characters to
obtain synchronization (or character phase). A terminal,
ready to transmit, must first determine that the remote
unit is able to receive. This request to transmit is made
by the transmission of an ENQ. On receipt of the ENQ, a
remote unit will respond with ACK O if it is ready to
receive data, or with NAK if it is not ready to receive

data.

EXAMPLE: SIMPLE POINT-TO-POINT

OPERATION
TRANS STATION  SYN

ENQ

/™ RECV STATION SYN

ACK 0

TRANS STATION: SYN

STX

TEXT A {odd)

ETB

RECV STATION SYN

ACK 1

TRANS STATION  SYN

STX

TEXT B (Even)

ETX

RECV STATION - SYN

ACK 0

TRANS STATION  SYN

EOT

EXAMPLE: POINT-TO-POINT LINE ..

E

CONTROL SEQUENCE
E S E E

PRIMARY N(1sec) N TTest T O

Q

E
SECONDARY N

Q
~

-

Q X X T

{Odal)
A A E
co C1 N
K K Q

24

FORMAT: RESPONDING TO TRANSMISSION OF
TEXT
POSITIVE RESPONSE

TRANS STATION SYN
STX
TEXT
ETB
bece

. bee

RECV STATION SYN

) ACK O or ACK 1

TRANS STATION SYN
STX
TEXT A
ETB
bece
bee

NEGATIVE RESPONSE

TRANS STATION SYN
STX )
TEXT A
ETB
bce
bee

RECV STATION SYN
NAK
TRANS STATION SYN
STX
TEXT A (Retransmission)

INVALID OR NO RESPONSE

TRANS STATION SYN
STX
TEXT
ETB
bee
bee
RECV STATION NO RESPONSE
TRANS STATION SYN
ENQ
RECV STATION NO RESPONSE

25




TRANS STATION

RECV STATION
TRANS STATION

RECV STATION
TRANS STATION

FORMAT: EOT RESPONSE OR INCOMPLETE

TRANSMISSION
EOT RESPONSE
TRANS STATION

RECV STATION

TRANS STATION

SYN
ENQ
NO RESPONSE
SYN
ENQ
NO RESPONSE
SYN
EOT

SYN

STX

TEXT

ETB

bee

bee

SYN

EOT
{Re-establish
communication)

INCOMPLETE TRANSMISSION

TRANS STATION

RECV STATION

TRANS STATION

SYN

STX

TEXT

ENQ

SYN

NAK

SYN

EOT {Re-establish
communication)

FORMAT: ERROR CONDITIONS

Line Failure
TRANS STATION

RECV STATION

TRANS STATION:

SYN
ENQ
SYN
ACK 0
SYN
STX

26

RECV STATION:

TRANS STATION:

RECV STATION

TRANS STATION

OUT OF STEP
TRANS STATION

RECV STATION

TRANS STATION

RECV STATION

TRANS STATION

RECV STATION
TRANS STATION
RECV STATION

TRANS STATION

TEXT A (odd)

ETB

bee

bee

SYN

ACK O (Line failure

SYN  during response;

ENQ character 1
changed to O)

0

ACK 1

0

STX

TEXT

SYN

ENQ

SYN

ACK O

SYN

STX

TEXT A (Odd)
ETB

bee

bee

SYN

ACK 1

SYN

STX

TEXT B {Even)
ETB

bec

bee

SYN

ACK 1 (Response shouid
SYN  have been ACK O
ENQ

SYN

ACK 1

SYN

ENQ
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RECV STATION SN
ACK 1

TRANS STATION  SYN

- ENQ

RECV STATION SYN
ACK 1

TRANS STATION  SYN

EOT

FORMAT: RETRANSMISSION
NEGATIVE RESPONSE

TRANS STATION  SYN
ENQ
SYN
ACK O

SYN

RECV STATION

TRANS STATION

TEXT A
ETB
bee
bece
SYN
NAK
SYN
STX
TEXT A

RECV STATION

TRANS STATION

bee

bee

SYN

ACK 1
SYN

STX

TEST B

RECV STATION

TRANS STATION

NOTE:
Mt will be retransmitted three times before stop
' .dition when operating terminai-to-terminal.
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NO RESPONSE
TRANS STATION

RECV STATION

TRANS STATION

RECV STATION
TRANS STATION
TRANS STATION

RECV STATION
TRANS STATION

TRANS STATION
RECV STATION

TRANS STATION
TRANS STATION

SYN

ENQ

SYN

ACK O

SYN

STX

TEXT

ETB

bee

bee

NO RESPONSE
TIME OUT
SYN

ENQ

NO RESPONSE
SYN .
TIME QUT
SYN

ENQ

NO RESPONSE
TIME QUT
SYN

EOT

STX MISSED (QOUT-QOF-STEP CONDITION)

TRANS STATION
RECV STATION

TRANS STATION

RECV STATION
TRANS STATION

RECV STATION

SYN

ENQ

SYN

ACK O
TEST A
ETB

bec

bee

NO RESPONSE
TIME OQUT
SYN

ENQ

SYN

ACK O
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TRANS STATION

RECV STATION

TRANS STATION

SYN
STX
TEXT A
ETB
bee

bee
SYN
ACK 1
SYN
STX

30

ASYNC ON-LINE DIAGNOSTICS

The suggested method of on-line system checkout
(when applicable) for any of the communication con-
troller boards is a telephone hook-up with WYLBUR

{IBM 370/158) at the Wang Data Center in Burlington,
MA. Basically, WYLBUR is an interactive type host com-

puter. WYLBUR is programmed to communicate using
either Teletype or IBM 2741 protocol; therefore, either
emulation program may be used. (Refer to Section 3 of
S.B. #77) The required parameters are:
Teletype — NO ECHO
EVEN PARITY
7 DATA BITS

2741 — CORRESPONDENCE CODE OR
8CD CODE
134.5 BAUD

The other parameters are optional. These parameters
must be set and the emulator program loaded before
geing on-line with WYLBUR.

WYLBUR's telephone numbers are:

0-300 baud - (617) 272-8120 103 Type
Modem -

1200 baud — (617) 272-7420 202 Type
Modem

TEST:

1) Dial WYLBUR. (See above telephone numbers.)

2a) If using @ model 103 or 202 modem (or 103 or
202 equivalent), wait for carrier tone and then
press ‘data’’ button.

bl If using acoustic coupler, wait for high pitch sound

from telephone and place receiver down into cups
located on coupler. A light will illuminate on
coupler when carrier tone is established. If not
redial WYLBUR.

NOTE:
The coupler should be set for full duplex operation.

EXAMPLE: On OMNITECH coupier, both switches
located at rear of coupier must be out
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3) Enter the word below and then RETURN(EXEC).

“2741" if 2741 emulator program is used
or
“GTWX” if 0-300 baud Teletype emulator
program is used
or
“TWX" if 1200 baud Teletype emulator

program is used

4) The computer will respond with “Wang Datz
Center.” (If this does not occur, repeat steps 1 thru
3)

5) The computer will respond with “TERMINAL?"
ENTER “W33”, then RETURN(EXEC).

6) The computer will respond with “INITIALS?"
ENTER “‘FES’, then RETURN(EXEC).

7) The computer will respond with “ACCOUNT?”
ENTER “‘FS*, then RETURN(EXEC). )

8) The computer will respond with “KEYWORD?”
Enter keyword (obtained from Customer Engineer-
ing Home Office), then RETURN(EXEC). .

9) The computer will respond with “COMMAND?*".

You are signed on to the computer system. if you
want to piay out the program which is aiready in the
computer, follow procedure in steps 10-14.

10) ENTER ‘“‘USE 2200 ON Ww33002°,
RETURN(EXEC).

The computer will respond with “COMMAND?”
ENTER “LIST UNN", then RETURN(EXEC).

The computer will then send the test.and it will be

dispiayed on CRT:

then
11)

12)

1. THIS IS A 2200 T.C. TEST

2. THE 2200 CAN OPERATE AT 110, 150,
300, 600, and 1200 BAUD RATE DEPEND-
ING ON MODEM.

3. THE BELL 103A OR COMPATIBLE CAN
OPERATE UP TO 300 BAUD WHILE BELL
202C UP TO 1200 BAUD
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4. THE 2200 SYSTEM CAN BE SELECTED FOR
5 TO 8 DATA BITS PER CHARACTER.

5. THE EVEN OR ODD OR NO PARMY IS
SWITCH SELECTABLE. ALSO 1 OR 2 STOP
BITS ARE SWITCH SELECTED.

6. THE 2200 T.C. USES HALF DUPLEX MODE
WHICH MEANS IT CANNOT RECEIVE AND
TRANSMIT AT THE SAME TIME.

7. YOU MUST HAVE RECEIVED SEVEN LINES
AND THIS IS THE END OF TRANSMISSION.

13) When the test is compieted the computer wil res-
pond with “COMMAND?” ENTER “CLR ACT",
RETURN(EXEC).

The computer will respond with “COMMAND?**
ENTER ‘‘SIGNOFF™, then RETURN(EXEC).

The computer will respond with "OK TO CLEAR?”
(Optional)

ENTER “CLEAR", then R&'I’URN(EXEC)

The computer will give statistics on how long the
terminal has been signed on, ete.

The computer wiil send ‘‘END OF SESSION"; tms
conciudes the test

14)
15)
16}

17)
18}

19)

BI-SYNC ON-LINE SYSTEM CHECKOUT

The suggested method of on-line system checkout
(when applicable) for the Communications Controfer is
a telephone hook-up with a3 Remote Job Entry (RJB port
with the IBM 370/158 host computer at the Wang Data
Center in Burlington, MA (business telephone number
(617) 272-8550). The Data Center supports both I1BM
2780 and 3780 protocol (connections = 2780, 3780,
or 3780c} but will NOT support the protocol used in a
WPS connection. An alternate method of on-line
checkout is to arrange a test with the Home Office.

NOTE:
These methods are only to be used if the on-line
checkout with the customer’s remote site fails.
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RULES FOR USING DATA CENTER FACILITIES

1. The sign-on procedures and keywords are strictly
for customer engineering personnel use only.

2. Under no circumstances will the sign-on or
keyword be given to a customer. This is done to
ensure protection of the data base at the Wang
Data Center. Please remember that the IBM 370 at
the Wang Data Center is 3 time-sharing system.

3. Please limit your on-line checkout time to a max-
imum of 15 minutes at a time as you may tie up
the line for other data center customers.

4. Before calling Home Office for assistance, the on-
line check must be performed.

5. Successful checkout indicates that hardware,
software and modem zre functioning. The routines
do not checkout any variations in protocols or
sign-on procedures a customer may encounter
when using other remote host computers.

PROCEDURE:
A. METHOD 1 (QUICK TEST)

1. Prepare two test documents before going on-line
with the Data Center. The first document required
is 3 SIGN-ON document which is prepared as
follows:

For 2780: /°SIGNON  REMOTES3 SEVXMTKL
1 | !
. column 1 column 16 column 28
For 3780: /*"SIGNON REMOTE46 TBKLDVXA

The SIGN-ON documert must be prepared exactly
as above and must hzve a /° in the documents
comment field (refer 1o section 3.5.] of WPNL
#48).
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The second test document is as follows:

/°$ DA
!

column 1

2. Schedule a TC session using either the 2780,
3780, or 3780¢ connection and enter first the
document ID number of the SIGN-ON document,
and then the document ID number of the other
document (refer to section 3.5.2 of WPNL £48).

3.  Dial one of the following telephone numbers of the

Data Center, depending upon which type of
modem the customer has:

MODEM
TYPE SPEED TELEPHONE NUMBER
201A 2000 617) 272-9460
201C 2400 (617) 272-6224
2088 4800 (617) 272-4060

4. After the connection is dialed, the modem at ti‘:e

Data Center will automatically answer and present
a high-pitched answer tone, after which you must
press the modem’s DATA button to enter into the
data mode (refer to section 3.5.5 of WPNL #48).

5. Data transmission takes place after entering data

mode. Observe that RS, CS and CO lamp indica-
tors reflect transmission activity.

6. After the two documents have been successfully

transmitted, the computer will transmit to your
system a listing of the computer’'s JOB queue. The
reception of this file indicates that your sysfern.
including modem, is functional. An example is the
following file:
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$11.28.42 JOB 4460 WOSS5KMNM ON RM14.RD1 PRIO 15
$11.28.42 JOB 4466 WN@5KMQL ON INTRDR1 PRIO 15
$11.28.42 JOB 4379 WN@SKLFH ON RM14.PR1 PRIO 1S
$11.28.42 JOB 4374 OT#SKLDM ON PRINTER1 PRIO 15
$11.28.42 JOB 4406 KESS5KLWB ON RM33.PR1 PRIO 15
$11.28.42 JOB 4381 BE@5KLGM ON RM7.PR1 PRIO 15
$11.28.42 JOB 4408 UD@SKLWJ ON PRINTER2 PRIO
$11.28.42 JOB 4313 WN@S5KKL7 EXECUTING E PRIO
$11.28.42 JOB 4341 WN@SKK3J EXECUTING E PRIO
$11.28.42 JOB 4383 WC@5KLAY EXECUTING D PRIO
$11.28.42 JOB 4450 MS@5KMJA EXECUTING D PRIO
$11.28.42 JOB 4242 CR@8KJGL EXECUTING 8 PRIO
$11.28.42 JOB 4413 HD@SKLX4 EXECUTING A PRIO
$11.28.42 JOB 4431 WC@5KL98 EXECUTING D PRIQ

NN W

Check the communication session summary if no
file is received within a few minutes. If it indicates
session is ABORTED, then disconnect the line and
re-start the procedure at step 2. Call Home Office
to perform an on-line check if you are not success-
ful after several retries.

B. METHOD 2 (LONG TEST)

1.  Prepare SIGN-ON document as shown in step 1of
Methed 1.

2: The second document must be prepared using the
following JCL (Job Card Language) data.

Column 1 29
//W33 JOB RAV,PRTY=8,CLASS=A
/* ROUTE PRINT REMOTES3 {or REMOTE 46)
// EXEC PGM=IEBGENER '
//SYSPRINT DD SYSOUT=A
//SYSIN DD DUMMY
//SYSUT2 DD SYSOUT=A -
//SYSUT1 DD * :

3. The third document must be your test document
(it can be any one of the short documents on WP
systemn.)

4. Schedule a TC session and enter the document ID
of SIGNON document. then JCL document ID, znd

/=, finally, your test document ID.
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5. Follow instructions in steps 3, 4, and 5 of section
A

6. Within 10 minutes after the three documents have
been successfully transmitted, the computer will
transmit to the system the test document prepared
in step 3. Along with this document, the computer
wiill send job statistics as well as notices for users.
Reception of these documents indicates that the
hardware, modem, and telephone lines are func-
tionai.

During periods of heavy usage it may take longer
than 10 minutes for the computer to process the
job request. Rather than remain on-line, itis possi-
ble to disconnect from the computer and re-dial at
a later time, but another session must be
scheduled with SIGN-ON document ID specified. If
computer has completed job request, test docu-
ment will be sent.
NOTE: .
It is possible that-someone dialing the computer -
and using the same SIGN-ON ID wiil receive your-
test document while you are signed off.

TROUBLESHOOTING CHECKLIST

1) Check the entire system by running all possible
diagnostics available and checking all voitages.

2) Check the telecommunications controller for cor-
rect address; visually inspect the card(s} for any
broken components, short etches, etc. Make sure
the card(s) are seated properiy in connegtors.

3) Run the off-line diagnostic if available. Most hard-
ware functions are checked by this diagnostic.

4) Check the TC cable for bad contacts. Do a con-
tinuity check on the cable, making sure all required
signal wires are connected at both ends of the
cable.

5) Call the Telephone Data Service Center and have
the modem checked. If possible, be present when
the modem service representative arrives and
show him the problem.
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6) Make sure the host computer can, in fact, support
the Wang system. For example, if the host com-
puter can support onily single record blocks, a
change in the Wang software is necessary to
accomodate the host computer.

7) Contact data processing personnel at the host
computer and explain the nature of the problem.
Almost all sign-on type problems can be resoived
this way. If possible, determine how other similar
systems are being used.

8) Mostimportantly, contact the Area or Home Offics

to obtain assistance.

MODEM CONTROL SIGNALS CHECKOUT

The following control signals can be checked using a
DVM or the EIA Interfaca Test Set if trouble is suspected
in the modem (the modem must be in the Data mode
when checking these signals).

1) Place the RS-232 Interface PCB on an extender or
use the ElA Interface Test Set to give access to
signals used by the RS-232 connector (25 pin
Cannon connector). Signal pin numbers given
below are in reference to 25 pin Cannon connec-
tor.

2) Pins 1 and 7 are chassis and reference ground,
respectively. Check for any noise on ground circuit.

3) Pin 2 TRANSMITTED DATA (TO data set).

Signals on this circuit are generated by data ter-
minal equipment. Check to see if terminal is
transmitting data when in Transmit mode. The
data terminal will not transmit data unless clear-to-
send signal (+3v to +25v) is present on pin 5, data
terminal ready signal (+3v to +25v) is present on
pin 20, and data set terminal ready signal {+3v to
+25v) is present on pin 6..

4) Pin 3 RECEIVED DATA (FROM data set).
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5)

6)

7)

8)

Signals on this circuit are generated by the receiv-
ing set in response to signals from a remote data
set. This circuit is always held in the MARK state
(-3v to -25v) when the received line signai detec-
tor (pin 8) is OFF {-3v to -25v).

Pin 4 REQUEST-TO-SEND (TO data set).

Data terminal presents ON signal (+3v to +25v)
on this circuit when terminal intends to transmit
data. Once this signal is present, data terminal
must wait for clear-to-send signal (pin 5) before
starting data transmission.

Pin 5 CLEAR-TO-SEND (FROM data set).

A signal on this circuit indicates whether or not
data set is ready to transmit. This circuit is turned
ON (+3v to +25v} in response to request-to-send
signal on pin 4 which is delayed from 50 to 200
ms, depending on type of modem and customer
options selected.

Pin 6 DATA SET READY (FROM data set).

An ON condition (+3v to +25v) in this circuit indi-
cates that the data set is in Data mode and is capa-
ble of receiving and transmitting data. The data-
terminal-ready signal on pin 20 must be ON (+3v
to +25v) during the Data mode. The OFF condition
{-3v to -25v) indicates that the data set is in Talk,
Test, or On-Hook mode.

Pin 8 RECEIVED LINE SIGNAL DETECTOR (carrier)
(FROM data set).

The ON condition (+3v to +25v) on this circuit
indicates the presence of the data carrier signal
above the receiver threshold for at least 47 (+3)
milliseconds. This circuit is ON during Receive
mode and will turn OFF (-3v to -25v) and disable
receiver when data terminai is in Transmit mode,
or when request-to-send signal is turned ON.
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9)

10}

11)

Pin 15 TRANSMITTER SIGNAL ELEMENT TIMING
(FROM data set).

The square wave signals on this circuit (2000 H2
for 2000 baud modem; 2400 HZ for 2400 baud
modem; 4800 HZ for 4800 baud modem) are
used to provide the data terminal equipment with
signal element timing information for the transmit-
ted data circuit A timing signai will be present on
this circuit whenever power is on in the data set.

Pin 17 RECEIVER SIGNAL ELéMENT TIMING
(FROM data set).

The square wave signals on this circuit (2000 HZ
for 2000 baud modem; 2400 HZ for 2400 baud
modem; 4800 HZ for 4800 baud modem) are
used to provide the data terminal equipment with
receiver signal element timing information. The
transition from ON to OFF normally indicates the
center of each signal element on the received data
circuit. A timing signal will be present on this cir-
cuit when CARRIER (pin 8) is ON for data sets
201A and 201C.

Pin 20 DATA TERMINAL READY (TO data set).

The data terminal must apply an ON condition
(+3v to +25v) to this circuit at all times to go into
the Data mode. An OFF signal on this line wiil not
allow data set to go to the Data mode. An OFF sig-
nal on this line during data reception or transmis-
sion will make the data set drop the communica-
tion line. :
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22278. 2228, OR 22288

Set *e device address switches located on the
§723°7223 P.C. Board to Hex IC, as specified on
the conroler’s mounting bracket (set switches 3,
4. 5 ON. and all others OFF) before installing the

2200 COMMUNICATIONS CONTROL

VECTOR FORMAT

COMMUNICATIONS CONTROL VECTOR BYTES

communicztions controller into the local 2200 [1[2[s]«[s[s[7]a]s 1]

cPu.

1 23 4 5686 7 8
ON * o o

OFF L ] - e o o

OPT.OM 62 OR 52B

Set 7e desdce address switches to Hex 1C (set
switches 4. 5 and 6 ON, and all others OFF) before

instaling efther the 7153 board (Option 62) or
7153-1 boeard (Option 628)

1 23 456 7 8
Opd * o o

OFFQ.. ¢ e
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L Bresk Signal Detection interval, in units of 10
muilisaconas.

Break Signai Oatechon interval, nunuts of 10

auiliseconds.

le- DOwnshift Character.

L. Upshift Character.

Le. End-0f-Record Datection Flag.

Le. Roceived Data Timeout interval. in uruts of 0.1 saconds.

gD S Character for Panty and

o .
Frameng Errors. -

L. Nurmber of Data Bits per Character (gh-order hexdigit).
Parity Option Gow-order hexdigit). ’

L. Transmussion Mode (high-order hexdigit!.
Brazk Signal Qption Jaw-order hexcigit).

e Number of Stop 8its per Characier (ugh-order hexdigrt).

Transmxssion Rate low-order hexdwgit).
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2200 VALID
COMMUNICATIONS CONTROL
VECTOR SPECIFICATIONS
Byte| High-order Hexdigit |  Low-order Hexdigit
1 0 = lllegal value 0 = 50 bps (bits per
seconds)
1 = 1 Stop bit 1 = 75 bps
2 = 1.5Stopbits | 2 = 100 bps
3 = 2 Stop bits 3 = 110bps
4 = 134.5bps
5 = 150bps
6 = 200 bps
7 = 300bps
8 = 600bps
9 = 1200bps
/‘l\ A = 1800 bps
B = 2400 bps
C = 3600 bps
D = 4800 bps
E = 7200 bps
F = 9600bps
2 |0 = Half duplex O = Break disabled
1 = Half duplex 1 = Break enabled on
with deletion transmit/receive
of received null
characters 2 = Break enabled
on Secondary Req. to
Send & Sec. Rec. Line
$ig. Det.
2 = Full duplex 3 = Sameas 2 with
inverted
3 = Fuil dupiex polarity
with deletion i}
of received nuil
characters
3 |0 = 5Databitsper] O = No parity
character 1 = Even parity
1 = 6 Data bits 2 = No parity
2 = 7 Data bits 3 = Odd parity
-~ 3 = 8Data bits

2200 VALID
COMMUNICATIONS CONTROL
VECTOR SPECIFICATIONS

(CONTINUED)

Byte

Hexadecimal
Notation®

Remarks

4

xy

= Substituts character

for parity/framing
efTors. .

Each received character having a
or framing error is replaced by the
designated character (replacement
occurs prior to code transiation if
transiation tables are being used).

= Timeout interval in

units of Q.1 seconds.

The specification,in haxadecimai
notation represents the timeout
interval in units of 0.1 seconds; eg.,

(24}, . = (36), ., spacifies an inter-
val 0}836 seco'n%s.

PR PRy

Q0
)]

= Disable end-of-
record datection.

s Enable end-of-
record detection.

If enabled. the end-of-record
characters must be defined via the
recsive code transiation table

by setting the high-order bit to 1 for
each code corresponding to an
incoming end-of-record character.

xy

= Upshift character.

To enable shift code insertion/
deletion, the high-order hexdigit

in byte 3 of the control vector .
must be O or 1 (i.e. the number
of data bits per character must be
5 or 6). Also, ths transmit code
transiation table must identify

all downshifted, upshifted, and
“don’t care’ characters by

setting the two high-order

xy

= Downshift character.

bits to 00, 01 and either 10 or 11 as
described in Section 3.6. The
Recsive Code Transiation Tabie
must allow for the controiler's
automatic setting (befors transiation
of the high-order bit 1 for ail incom-

ing upshifted characters.

‘x and y denote any hexdigit from O through F. If 3
feature is not desired and the communications contre!
vector has been initated to binary zero, the byte posi-
tions associated with the feature can be ignored.

45

Pl fE Pesrem

rnawtin . cmammg

B O T T Ty



486

2200 VALID 2200 COMMUNICATIONS STATUS
COMMUNICATIONS CONTROL VECTOR INFORMATION
VECTOR SPECIFICATIONS " - -
it® eanin
(CONTINUED) vee | ® "9
- Hexadecimal . .

Byte] Notation® Remarks 1 1 1 Break signal recsived.

9 [xy = Break signal transmit|To enaole break signai 2 1 1 = Received Line Signal Detector
interval in units of  |transrmssion/detection, the low- On.

10 ms. order hexdigit in byte 2 of the 2 1 Sec. Rec’'d Line Sig. Det. On.
control vector must specify the ;
polarity and the signas. 3 1 gata Set Ready modem signal
If bytes 9 and 10 are both HEX n.

{00}, the low-order hexdigit in -
byte 2 shouid be 0. The byte 3 1 1 Receive parity error detected. .
10 !xy = Break signai detectiond and 10 specifications in 2 1 = Receive buffer overrun error
! interval in units of  |hexadecimal notation represent detected
} 10 ms. bresk signal transmit and receive 3 1 R . f .
i intervals in units of 10 milliseconds; eceive framing error
eg. (1 211 6= a8, o seecifies a detected.
180 ms interval.
s v denot hexdict from O Fu 4 all Binary count of the number of

‘xand y e any igit from O through F. If 3 H :

featurs is not desired and the ications control characters in the receive buffer.

has esired .“""'““""' : -

;xmmd::: :::‘:t:: t;m c::r:, ::om? poss 5 afl Binary count of the number of end-
of-record characters in the receive
buffer.

6 all Received data timeout countdown.
7 alt Binary count of the number of
characters in the transmit buffer.

*Bit positions in each byte are numbered from 1 (low-

order} to 8 (high-order).
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CONNECTOR JUMPER FOR 2228
For lModel 2228 only:

FUR - 5 17 18 19 20 21 22 23 2%
bo] =) o o \ © © (=] o
1 2 3 & s 6 b} 8 9 10 11
Joroe PN 0o PN
by 3
4 S
3 L]
T 12
1 17
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3 20
7 Aigator cio to TP o 6724
boerc)

%les 22278, 22288, Option 62, and Option 62B:

P 5 I 17 18 19 20 21 22 23 2%
2 4 3 o 'O/‘\O (=] Q
[ coumen [ o ] =] (<] Q Pl
? < 3 o 5 6 ? 8 9 10 11 12
Jurper PN o P™
- 3
£ 5
T 12
£ 20
friod 3
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MODEL 5528 COMMUNICATIONS
CONTROLLER SPECIFICATIONS
TC Controller Model No. 5528 (W.L #177-9303)

P.C. Board Numbers:

210-73563 Data Link TC
210-7354 Memory
210-7355 CPU
210-7356 Modem/ACU interface (RS-232)
210-7357 TCP Current Loop (replaces
7356 PCB)
210-7358 Voitage Reguiator
210-7359 Motherboard (Chassis)
5528 DC VOLTAGES
ADJUST POT  REGULATED ADJUSTED VOLTAGE
ON 7358 PCB  VOLTAGE LOCATION . RANGE
RS + 5 veits 7335PCBPinY.Conn.4 + 49t0+ 5!
R18 + 12 Voits 7335 PCB Pin S, Conn. 2 + 13178 10+ 7228
R29 - S Voits 7335 PCB Pin X, Conn. 4 - 49t ~-5¢
R32 - 12 Voits 7356PCBPN 14, Conn.Z = 1178 0 ~ 1225

QR L4 (78150IC) Pin §

ADDRESS SWITCH SETTINGS

PCB 7353 has a bank of five Device Type
microswitches to be set as specified below. These
settings indicate to the Master CPU that a Model
5528 (Device Type = HEX 08) is connected to it.

1 2 3 45
ON L] L] . L 3
OFF .

Set port ID switches on PCB 7355 as follows: 1
through 5 to the ON position, switches 6 and 7 to
the OFF position. The Model 5528 hardware is
designed so that more than one Model 5528 can
be connected to the Master CPU. In this case, each
TC Channel must have its unique address set by
the bank of 8 Channe! ID microswitches on PCB
7355. At this time, only one Model 5528 can be
attached to the WP system so only address swritch
No. 1 must be set to “ON.”
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COMI'ONLNY SIDE

MODEL 5528 MODEL 5528
COMMUNICATIONS CONTROLLER COMMUNICATIONS CONTROLLER

| FRONT PANEL
w2 -
i =
% DSA.
< alo ' :’i
= < - OISCONNECT
e ¥ 2
S g 23
J - 8USY
- - (@]
F r B " LJ J \/ J w
H POWER
® = o
=2 & g B = ;;
- §§ MODEL 5528 COMMUNICATIONS
L L] =a CONTROLLER -
—_ - = — BACK PANEL
N 25
; g FAN
— U L
1 coax
) , ; =] o
: = 00,
3 % .\ O FUSE
i J £ A\ [ — i m)
CURRENT Acy MODEM
POWER LOOP

CORD
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MODEL 5526 WORKSTATION
(OPTION 5595-4) SPECIFICATIONS

TC Workstation (80 column) (W.L. #177-9303)
P.C. Board Numbers:

210-7067
210-7227

210-7230
210-7236
210-7328
210-7425

Power Supply Reguiator Board
Data Link Board (Device Type =
Hex ‘1°)

TC Option Board (RS-232-C)
24K Memory Board
Motherboard (Chassis)
CPU/CRT Controi Board

TC Workstation with Horizontal Scroll Option (160
column) (W.L. #177-9303H)
P.C. Board Numbers:

210-7067
a 210-7227

210-7230
210-7236
210-7328
210-7425

Power Supply Regulator Board
Data Link Board (Device Type =
Hex ‘2%

TC Option Board (RS-232-C)
24K Memory Board
Motherboard (Chassis)
Horizontal Scroll CPU/CRT Con-
trol Board .

D:C. VOLTAGE ADJUSTMENTS ON REGULATOR

BOARD

Before operating the Model 5528, the regulated D.C.
voitages must be checked or adjusted as required.
Refer to Figure for pot locations on the 7358 reguia-
tor board for various regulated voitages.

ADJUST POT REGULATED

ADJUSTED VOLTAGE

ON 73SB PCB  VOLTAGE LOCATION RANGE

R4 + 5 Voits 7227 PCB Test Point + 4910+ 51

R10 + 12 Voits 7227 PCB Test Point +118to+ 122

R19 - § Volits 7227 PCB Test Point - 4910 -5

R1§ - 12Voits ., 73S6PCBPin14,Conn 2 =-118t0~ 122
52

RS (+5)

7368 REGULATOR

R16 (+12)

R32 (-12}

R29 (-6)

Vo 0

AR
Ac, X ICLLER

e
3
2
3
4
b
. >
.
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PORT ID SWITCH SETTINGS

2 3 4 5

1

OFF

function of software, which uses them to identify a
ON

set of parameters stored on the system disk which
defines the type of modem and fine ¢connected to the

to be set as specified below. Their interpretation is a
TC Woerkstation.

PCB 7230 has a bank of five Port ID microswitches
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SPECIAL 2741 KEYS WANG HARDWARE
(FOR OCR CONNECTION)

ig, i; % if al 15528 unit
— 3%11; ! fg ] R b} 1 Null Modem (2227N or 2228N)
= IUT iz!;g; H i; : ‘s,;,a' ¢} 1 co-axial cable (WL#220-0148)
1§ X igm i, ;E ) ! §§§}i d 2 TC cables (WL#220-0113)
i v ‘ [+ 3 3 g‘ ;5
5 :@ f: 3 %Ei : 4 1; igg OCR Character Format and Speed
139 i ' 1 3
IE f §s. i ;gg OCR unit must be strapped to operate at AYNC, 1200
D |@ It l :"i 7_‘,_ Baud, 7 bit even parity ASC!l code.
: 133141
% @ it} };ii D.C. Voltage Adjustments on Regulator Board
13231
:D Before operating the Model 5528, D.C. regulated
- D voltages must be checked or adjusted as required. Refer
= D 't :, . to Figure 6 for potentiometer locations on the 7358
.12 !D : ::{ig 1 ;§4 regulator board for various regulated voitages.
dig el |
3] = Hihs i
Q D ;ffg } %g H ON 7258 pea I r el LOCATION o
43 | H iz 3 - C +
L] [ L e lalm Ieamucms . esaear
E @ H; 3 A29 = SVets  7335PCBPnX. Conn. 4 =~ 49t ~ 5.1
: 4111} R32 -12Vots 7356 PCBPin 14,Conn. 2 = 11.75 1 = 1225
E D OR L4 (75150 (C) Pin §
" ; s
0z ki
ik
iz
. ¥
0|8 i
L=f L
=
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WANG OCR HARDWARE

INTERFACE UNIT
w <2 (=]
<
2
2
[-4
3
w
- a
] EC
~ [- 4
3 glo—3
o 0 .
[
8 g iz
:
U L B
— q po— pu—
-
(7]
-
o e R OE E @ $
e < =) ™
403 D v n
o= |1 SR BBl R| R 2=
. B 55
“ g -2
I 8 p—— pu—— pe— pea—
\ 2o
3 ‘E
z 2
3 +
‘ Q
| NN
f - 3
| 2 z
‘ -
-4
=
’ 1 L
|
|
|
58

BELL AND BELL COMPATIBLE
MODEM SUMMARY

This summary is an attempt to dispell some of the
confusion concerning the variety of telecommunications
modems now being maunfactured. The primary modem
manufacturer is Western Electric, a subsidiary of Bell
Telephone. There are many other manufacturers of
modems. Most of these modems are compatible with
and may be used as a direct repiacement for Bell
modems. The following summary lists the modems by
manufacturer and includes model number, type (syn-
chronous or asynchronous} and mode (haif duptex or fuil
duplex} of operation, line speed in bits per second, type
of line required and what model Bell modem it replaces.
In the case of Bell modems, a list of options necessary
for operation with a Wang TC controller is presented.
Although specifics are not available, other manufac-
turers’ modems shouid be optioned similiar to Bell
modems. Also presented is a listing of modems that are
compatible with Wang systems and TC controllers.
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MODEM SUMMARY

MODEM SUMMARY
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MODEM SUMMARY
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MODEM SUMMARY
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Summary of Beil Modem Options For Wang Systems

13.
14.
185.
186.

17.
18.

19.
20.
21.
22.
23.
24.

25.
26.

FZZ.

Z8.

29.

?3'—»;!;5090.\'.0'9‘ pPON

Transmitter internally timed.

Half duplex operation.

Carrier controlled by request to send.

150 to 200 millisecond clear to send. (For long
distance transmissions).

ElA interface.

Send space disconnect.

Receive space disconnect.

Loss of carrier disconnect.

Fail safe state of CN circuit “off.”

Auto answer.

Factory supplied ElA interface.

No locai copy on primary channel.

No local copy on reverse channel.

DSR lead ““on” in analog loopback test.

Signal and frame ground connected.
Point-to-point circuit application. (Not for muiti-
point application.)

Two wire operation. (Not for full duplex operation.)
No local copy on primary channel. (2 wire applica-
tion only.)

Master station or continuous carrier operation. (4
wire application only.)

Remote station or carrier controlled by RTS. (2
wire application only.)

No local copy on reverse channel. (2 wire applica-
tion only.)

Fast turnaround operation. (4 wire application
only.)

Normal turnaround operation. {2 wire application
only.)

Telco engineered customer options.

Operation at 1200 BPS or less.

Factory supplied disconnect options.

Factory supplied dual 300/1200 BPS
asynchronous mode. (See note 2.)

Factory supplied dual 300 BPS asynchronous/
1200 BPS synchronous mode. {Specify Telco
sub-options a2,c1,d2.e1)

Interface controlled make-busy/analog loop-in.

30.
31.
32.

33.

34.
35.

386.
37.
38.
39.

41.
42.

Auto-answer controiled by DTR only.

Ring indicator on EIA interface pin 22.
Continuous receiver bit clock-out. (Not for Direct
Distance Dialing over satellite link.)

Receive Symbol Clock provided on ElA interface
pin 18.

Continuous carrier. (Not for muiti-point operation.)
Continuous request-to-send. (Not for muiti-point
operation.)

One second delay holdover used.

New sync not used.

Data-set-ready lead ““on” in analog loopback test.
CC “on” when AL pressed.

With alternate voice.

Elastic store out.

Switched Request-to-Send.

Note 1. Modem should be optioned similar to Bell
Modem.

Note 2. Modem is restricted to either a 9 or 10 bit
character format (including start and stop bits} in
the 1200 BPS asynchronous mode. It is not clear
at present if this modem will support the 2236
interactive terminal (8 data bits, parity and start/
stop) character format. Contact the local Bell
representative for further information.
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ORDERING BELL MODEM DAA AND
ACU WITH OPTIONS COMPATIBLE
TO WANG SYSTEMS

BELL MODEL 103J
TYPE: Asynchronous, full-dupiex
SPEED: Up to 300 BPS

NETWORK: For low speed, point-to-point, SWITCHED
networks

WANG SYSTEMS: o  For 2236 Remote Terminal
connection to 2200MVP
with 2236MXD

®  For Wang Computers using
22278B/0P62, 22288/
OP62B, or 2228C

®  For Wang Word Processors

using 5595-4
Beil Telephone Company Modem Options
STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
DECISION OPTION WANG SYSTEMS COMMENTS
A 1. Send space disconnect Al
2. No send space disconnect
8 3. Receive space disconnect B3
4. No receive space disconnect
od 5. Loss of carrier disconnect cs
. 8. No loss of carrier disconnect
D 7. Fail safe state of CN circuit on
8. Fail safe state of CN circuit off D8
E 9. Automatic answer yes : E9
10. Automatic answer no
F 11. Factory supplied ElA interface E11

12. Customer selected E!A interface
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BELL MODEL 201A

TYPE:
SPEED: 2000 8PS

NETWORK:

Synchronous, half-duplex

For medium speed, point-to-point,

SWITCHED networks

WANG SYSTEMS: e

"For Wang Computers using

22288/0P62 or 2228C
For Wang Word Processors
using 5595-5

Beil Telephone Company Modem Options

DECISION

A

@
PO N

()
0N oM

. OPTION
ElA interface
Contact interface

With alternate voice
Without alternate voice

With new sync
Without new sync

Half-dupiex (2-wire)
Full-duplex (4-wire)

9. 4-wire continuous carrier
10. 4-wire carrier controiled

by request-to-send

68

 ———
STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS COMMENTS
Al
83 This option is required

cs

D7

68

for operation with the
dial-up network (ailows
for voice
communications).

This option is required
for operation with the
dial-up network

if D7 was chosen, no

E decision is made.

€S is the normal option
for point-to-point, 4-
wire connections. For
ES, indicate a clear-
to-send delay of either
Qor 7 ms.
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BELL MODEL 201C

TYPE: Synchronous, haif-duplex

SPEED: 24008PS

NETWORK: For medium speed, point-to-point,

SWITCHED networks

WANG SYSTEMS: @  For Wang Computers using

: 22288B/0P62B or 2228C -
®  For Wang Word Processors
using 5595-5

Bell Telephone Company Modem Options

DECISION OPTION

A Transmitter timing internal

Transmitter timing external

N -

B 3. Automatic answer not
provided
4, Automatic answer controlled by
DTR oniy

Cc 5. Ringindicator on EIA
interface pin 22
6. Ring indicator contact closure
on pins 22 and 23

D 7. Continous receiver bit
Clock-in
8. Continous receiver bit

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS

A1l

B4

Cs

COMMENTS

clock-out

70

D8 Select D7 if direct

distance dialing over

satellite link, otherwise
D8.
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BELL MODEL 201C (Cont’d)

DECISION

E 9.
10.
F 11,
12.

OPTION

ElA interface pin 18 includes
local analog loopback

ElA interface pin 18 provides
receive symbol clock

Signal and frame ground connecteq}

Signal and frame ground
not connected

72

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH

WANG SYSTEMS

E10

F11

73

COMMENTS
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BELL MODEL 202s

TYPE:
SPEED:

Asynchronous, half-duplex

Up to 1200 8PS

NETWORK: For mediumn speed, point-to-point,
SWITCHED networks

WANG SYSTEMS: e  For Wang Computers using

22278/0P62, 22288/
OP628B, or 2228C

®  For Wang Word Processors
using 5595-4

Bell Telephone Company Modem Options

DECISION

A

PN o0 R0 N

11.
12,

OPTION

Locai copy on primary channel
No local copy on primary channel

Local copy on reverse channel
No local copy on reverse channel

Telco engineered timing option
Customer engineered timing option

DSR lead-on in analog loopback test
DSR lead-off in analog loopback test

.. Automatic answer in

Automatic answer out

Signal and frame ground connected
Signal and frame ground not connected

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS

A2

B4

Cs

D7

€9

F11

75

COMMENTS




BELL MODEL 202T

TYPE: Asynchronous, haif-duplex or full-dupiex

SPEED: Up to 1800 BPS

NETWORK: For medium speed, PRIVATE line, point-
to-point or multi-point networks

WANG SYSTEMS: o

For 2236 Remote Terminal
connection o 2200MVP
with 2236MXD (for point-
to-point comections only)
For Wang Computers using
22278B/0P€2, 22288/
OP62B, or 2228C (multi- -
point operaton only with
Burroughs emuiator)

For Wang Word Processors
using 55954

Bell Telephone Company Modem Optiors

DECISION OPTION
A 1. Muiti-point circuit application
2. Point-to-point circuit
appfication
B 3. Two-wire operation

4. four-wire operation

c 5. Local copy on pritnary
{2-Wire} channel!
6. Nolocal copy on prirmary
channel
)
76

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH

WANG SYSTEMS

A2

B3

Cé

77

COMMENTS

Select A1 for
muiti-point
application.

Select B4 if
full-duplex is
required.




BELL MODEL 202T (Cont’d)

T

STANDARD MODEM OPTIONS
: FOR COMPATIBILITY WITH
DECISION OPTION WANG SYSTEMS COMMENTS
c 5. Master station or continuous Select C5 (4W)
{4-Wire) carrier operation if B4 wa s selected,
6. remote station or carrier otherwise C§ (4W).
controlled by RTS
D 7. Nolocal copy on reverse D7
(2-Wire) channel
8. Local copy on reverse
channel
D 7. Fastturnaround Select D7 (4W) if
(4-Wire)} 8. Normal tumaround operation B4 was selected,
otherwise D8 (4W).
E 9. Telco engineered customer E9
options .
10. Customer engineered customer
options
F 11. Operation at 1200 BPS or less F11
12.

Operation at more than 1200 BPS

78

79




BELL MODEL 208A

TYPE: Synchronous, half-duplex

SPEED: 4800 BPS

NETWORK: For high speed, PRIVATE line, point-to-
point or muiti-point networks

WANG SYSTEMS: e  For Wang Computers using
‘ 2228B/0P62B or 2228C
(multi-point operation with
Burroughs emutation)
® For Wang Word Processors
-~ using 5595-5 (point-to-
. point operation only)

Bell Telephone Company Modem Options

DECISION OPTION -
A 1. Transmitter internally timed
2. Transmitter externally timed
B 3. Continuous carrier
4, Switched carrier
c 5. Switched request-to-send
6. Continuous request-to-send
D 7. One second holdover used
8. One second holdover not used
E 9. New sync used
A 10. New sync not used

80

STANDARD MOQODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS COMMENTS
A1l
B3 Normai option for point-

to-point connection.
Use B4 if multi-point.

(o] ] If B4 was selected, C5
must be selected for
proper operation.

D7

E10
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BELL MODEL 208A (Cont’d)
DECISION OPTION

F 11. Data setready lead
ON in andog loopback test
r 12. Data setready lead OFF in
: analog loopback test

82

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS

F11

83

COMMENTS



BELL MODEL 2088

TYPE: Synchronous, haif-dupiex

SPEED: 4800 8PS

NETWORK: For high speed, point-to-point,

SWITCHED networks

WANG SYSTEMS: ®  For Wang Computers using

2228B/0P62B or 2228C
® For Wang Word Processors

using 5595-5

"™ Telephone Company Moderr} Options

DECISION OPTION
A 1. Transmitter internally timed
2. Transmitter externaily timed
B 3. Without 801 auto-calling unit
4, With 801 auto-calling unit
C 5. CC off when AL pressed
6. CC onwhen AL pressed
D 7. Without automatic answer
8. With automatic answer __
E 9. Desk mounting
10. Rack or cabinet mounting
-
84

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS COMMENTS

Al

B3 Select B4 if
auto-calling is required.

Cs

D8
E9

85
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BELL MODEL 209A

SPEED:

NETWORK: For high speed, PRIVATE line, point-to-

- TYPE: Synchronous, haif-duplex
9600 8PS

point or muiti-point networks

. WANG SYSTEMS:

For Wang Word Processors using

5595-5

Bell Telephone Company Modem Options

DECISION

A 1

- 2.

B 3.
4,

c 5
6.

D 7.
8.

OPTION

Transmitter timing by
data set

Transmitter timing by
data terminal

Data set ready interface
lead ON in analog
loopback mode

Data set ready interface
lead OFF in analog
loopback mode

Transmit timing siaved
to receive timing
Transmit timing not
slaved to receive timing

Elastic stores in
Elastic stores out

86

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS

Al

83

C6

1]

87

COMMENTS

~——

Normal option for point-
to-point connection.

Normal option for point-
to-point connection.




BELL MODEM 209A {Cont’d)

DECISION OPTION
E 9. Continous carrier
(decision F required)
10. Switched carrier
{decision F Not required)
F 11. Switched request-to-send

12. Continuous request-to-send

88

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS COMMENTS
ES Normal option for 4-
wire, point-to-point
connection.
F12 If E10 was selected, then
F11 will be automaticaily
selected.
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BELL MODEL 212A

TYPE: Asynchronous, full-duplex .
Synchronous, full-duplex :

SPEED: 300/1200 BPS dual mode — :
Asynchronous operation

1200 BPS — Synchronous operation

NETWORK: Forlow or medium speed, point-to-point,
SWITCHED networks

WANGSYSTEMS: @  For 2236 Remote Terminal
connection to 2200MVP

] with 2236MXD (selected

: asynchronous option)

®  For Wang Computers using

F 22278/0P62, 22288/

E OP§62B, or 2228C ' - -

3 ®  For Wang Word Processors
using 5595-4 (use 5595-5
if synchronous-option is
selected)

Bell Telephone Company Modem Options

3 ’ STANDARD MODEM OPTIONS
1 FOR COMPATIBILITY WITH
DECISION OPTION WANG SYSTEMS COMMENTS
A 1. Factory supplied Al
disconnect options
2. Customer selected
disconnect options
_ B8 3. Automatic answer — yes 83
J 4, Automatic answer — no
‘ c 5. Factory supplied EIA C5
interface
! 6. Customer selected EIA
i interface
P 30 » N




BELL MODEL 212A (Cont’d)

DECISION OPTION

D 7. Factory supplied dual mode

8. For 1200 BPS synchronous
mode

E 9. Interface controlled make
busy/analog loop-in
10. Interface controlled make
busy/analog lcop-out

NOTE: At 1200 BPS, the 212A is not compatible with
Bell 202 type modems.

92

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH
WANG SYSTEMS COMMENTS

D7 This option will enable
' Dual 300/1200 ASYNC
Mode.

Select D8 and the
below listed sub-
options for dual mode
1200 synchronous and
300 asynchronous
operation.

D8a2
D8c1
D8d2
D8e1

E9

93
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BELL 801A ROTARY DIALER AUTOMATIC
CALLING UNIT (ACV)

DECISION

A

—

OPTION

ElA voltage interface
Contact interface

Call terminated through
ACU after data set
status (DSS) ON

Call terminated through
data set after data set
status (DSS) ON

Abandon call and retry
(ACR) timer stopped
after DSS ON

Abandon call and retry
{ACR) timer NOT stopped
after DSS ON

End-of-number signal from
customer terminal

No end-of-number signal
from customer terminal

ACU answer-tone detection
Data set answer-tone
detection

94

'
§o. 3

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH

WANG SYSTEMS

Al

Cs

D8

E9

COMMENTS

If D7 option is used,

- no E decision is needed.

95
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BELL 801C TOUCH TONE DIALER AUTOMATIC
CALLING UNIT (ACU)

DECISION OPTION
A 1. 2-wire
2. 4-wire
B 3. Call terminated through
ACU
4. Call terminated through
-~ data set after data set

status (DSS) ON

c 5. Abandon call and retry
(ACR) timer stopped
after data set status ON

. 6. Abandon call and retry
. {ACR) timer not stopped
after data set status ON

D 7. End-of-number signal (EON)
from customer terminal
8. No end-of-number signal
from customer terminai

E 9. ACU answer-tone detection
10. Data set answer-tone
detection without -
end-of-number

F 11. Loop start
12. Ground start

96

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH

WANG SYSTEMS . COMMENTS
A1l Normal option for
switched telephone
network.
B4
Cs
D8 If D7 option is used,

E decision is 9.

£9

F12
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BELL 1000A (CDT) DATA ACCESS ARRANGEMENT
NO CUSTOMER OPTIONS

BELL 1001A AND 1001F (CBS) DATA
ACCESS ARRANGEMENT

DECISION OPTION
A 1. With customer provided
power
2. With Telephone Company
provided power
B 3. EIA — RS-232-8 interface

4. EIA — RS-232-C interface

With associate
telephone set

6. Without associate
telephone set

D 7. Coupler controls line

' 8. Telephone set controis
line

E 9. Ringer connected on

telephone set side of
exclusion key

_10. Ringer connected on line
side of exculusion key

98

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH

WANG SYSTEMS COMMENTS

A2 Option A1 is provided

only with 1001F.

B4 Option B4 is provided

only with 1001F.

Cs Option CS5 is used with
switched telephone
network. If C8 is used,
no further decisions are
required. ~
D8 Option D7 is for auto-
matic operation; option
D8 is for manual
operation.

E10 With option E9 no audi-
ble ring is heard; with
option E10 an audible
ring is heard until the
modem answers the call

.
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BELL 1000B and 1001D (CBT) DATA
ACCESS ARRANGEMENT

DECISION

A

OPTION

With telephone
Without telephone

DAA controis line
Teiephone set controis
line

Ringer connected on
telephone set side of
exclusion key, only DAA
{ring indicator) rings
Ringer connected on line
side of exclusion key,
both DAA (ring indicator)
and telephone ring

Ringer connected on
telephone set side of
exclusion key, if
excision key is down,
only telephone rings;

if exclusion key is up,
only DAA (Ring
Indicator) rings

Ringer connected on line
side of exclusion key, if
exciusion key is down,
only telephone rings;

if exclusion key is up,
both DAA (ring indicator)
and telephone set ring

100

STANDARD MODEM OPTIONS
FOR COMPATIBILITY WITH

WANG SYSTEMS

Al

Cs

D8

o . |

101

COMMENTS

Option A1 is used with
switched telephone
network. If A2 is

used, no further
decisions are required.

Option B4 is for
manual operation and
option B3 is for
automatic operation.

-




Notes
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CUSTOMER ENGINEERING

FROOLGT SENVIGE MOTIGE

DATE . 7/15/81 IV | Bl 2 |- 1

CLASSIFICATION —2200 SYSTEMS

CATEGORY INTERFACE
PRODUCT/ APPL. TELECOM. CONTROLLERS

#

SEQUENCE

- em—— e — — r— o—— — — — — — —

TITLE:

The Product Maintenance Manual (PMM) entitled "2228D Telecommunications

)
Controller" (IV.B.2-M), dated February 1981, contained errors with respect to
RS449 Loopback Connector wiring diagram, located in Appendix E. Replace the
existing RSUU49 wiring diagram in Appendix E (page E-1) with the wiring diagram
attached to this PSN.

(o~

LABORATORIES, INC. PRINTED IN U.S.A.
WANG ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS 01851, TEL. (617} 459-5000, TWX 710 343.6769, TELEX 94-7421 Rl;ggl_)gg;;o




IV.B.2-M

RS4U49 LOOP BACK CONNECTOR, WIRING DIAGRAM

1 1
! 20 1!
2 !
) 73 [ — 7
3 3 ! 7
3 ! 6====22 ! 7 Send Data
Send Data 3 ! fee-2 6 ! 7
3 ! 2 6 23— T SD Timing
SD Timing e 5 2 6 ! 7
3 ! 2 6----24 ! 7 Receive Data
Receive Data 3 ! f-===2 ! 7
3 ! 8-~-=-25 ! 7 Request To Send
Request To Send 3 1 T-—==l 8 ! 7
3 ! Yy 8 . P 7 Receive Timing
Receive Timing  +----=-- 8 y 8 ! 7
3 ! y =27 ! 7T Clear To Send
Clear To Send 3 ! Qe 8 ! T
3 ! y 8 28 ! 7
3 !t 10 Yy 8 ! 7
3 ! y 8 29----9 7 Data Mode
Data Mode 3 5-==11 y 8 1 9 7
3 51 y 8 30----9 7 Terminal Ready
Terminal Ready 3 5---12 y 8 ! 7
3 ! Yy 8-===31 ! 7 Receiver Ready
Receiver Ready 3 1 13---4 ! 7
3 ! 32 1 T
3 ! 14 ! 7
3 ! 33 ! 7
3 !t 15 ! 7
3 1 - 34 T
3 ! 16 ! 7
3 ! 3B 7 Terminal Timing
Terminal Timing 3---=-- 17 !
! 36 !
! 18 !
! 37 ! JUMPER LOCATIONS
1t 19 Pin to Pin
3 5
RSU49 LOOP BACK CONNECTOR 4 6
5 8
¢ 7 9
® 8 17
: :
1 1 2
6333888888y F8888%88 21 23
ssgssysysesysssyeg) O 2
25 27
S 26 35
|| 27 31
e o— 29 30




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6789, TELEX 984-7421

| TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 5125 REPLACES: HWT 5105 DATE: 07/02/85 PAGE _1 OF _3¥ 2

MATRIX ID. 7301 PRODUCT/RELEASE# 2228D/E/F_TC Controllers

TITLE: 2200 Data Communication Controller Options

PURPOSE:

To publish to the Field an up-to-date listing of Model 2228D data
communications controllers available, what each contgroller can be used for
and the part numbers. ' di

EXPLANATION:

There has been some confusion about the uses of the Model 2228D and Option

28D Data Communications Controllers used in the 2200 systems. The model

numbers for the controllers are in themselves confusing, in that

previously released hardware and software documents may refer to the 2228E
— and the 2228F:

The 2228E refers to the 2228D-4E
2228D-4A
2228D-4X and

The 2228F refers to the 2228D-8E
2228D-8A
2228D-8X

The following is a chart of Model numbers, Modem interfaces (M.B.), Ram
size (D.B.), type of support and part numbers.

Model Numbers Interface Ram Size
LVP-VP-MVP SVP M.B. D.B. Type of Support
2228D-4E OP28D-4E RS232/366 64K ICS, 2780/3780 RWN,
ASYNC

2228D-4X  0P28D-4X X.21 64K International
2228D-4A  OP28D-4A RS449/366 64K Special order only
2228D-8E 0P28D-8E RS232/366 128K SNA, 3274, RWN

. GROUP: Telecommunications Networking Support Group MAIL STOP: 0115A

COMPANY CONFIDEYTIAL
WANG Laboratories, Inc.




NUMBER: _HWT 5125

MATRIX ID. 7301

TECENICAL SERVICE BULLETIN
SECTION: HardWare Technical

REPLACES:

HWT 5105

PRODUCT/RELEASE# 2228D/E/F_TC Controllers

TITLE: 2200 Data Communication Controller Options

EXPLANATION (cont'):

" NOTE:"

DATE: 07/02/85 PAGE _2 OF 32

Model Numbers Interface Ram Size
LVP-VP-MVP  SVP M.B. D.B. Type of Support
2228D-8X 0P28D-8X X.21 128K International
2228D-8A 0P28D-8A RS449/366 128K Special order only
2228D-4 OP28D-4 RS232 64K Igﬁ 3271 BSC Only.
: No RWN, 2780 or 3780
PART NUMBERS
Model Numbers Controller Mother Board Daughter Board

2228D-4E
2228D-4X
2228D-4A
2228D-8E
2228D-8X
2228D-8BA
OP28D-4E
OP28D-4X
OP28D-4A
0P28D-8E
OP28D-8X
OP28D-8A

2228D-4

212-2228DE *
212-2228DG
212-2228DF
212-2228DH *
212-2228DK
212-2228DJ
212~-2228DE *
212-2228DG
212-2228DF
212-2228DH *
212-2228DK

© 212-2228DJ

212-2228D1 *

210-7858-A
210-7859-A
210-7857-A

210-7858-A
210-7859-A
210-7857-A

210-7858-A
=232/ACU SVP Ext.
210-7859-A

=X.21 SVP Ext.
210-7857-A
=449/ACU SVP Ext.
210-7858-A
=232/ACU SVP Ext.
210-7859-A

=X.2]1 SVP Ext.
210-7857-A
=449/ACU SVP Ext.
210-7658-A

210-7658-A is the old mother board

210-7858-A is the new mother board

The old mother board cannot be used with the 128K daughter

board.

*

M.B. = Mother Board
D.B. = Daughter Board

Are the omnly boards in s

tock.

210-7659-3C
210-7659-3C
210-7659-3C
210-7855-A
210-7855-A
210-7855-A
210-7659-3C
210-7659-3C
210-7659-3C
210-7855-A
210-7855-A

210-7855-A

210-7659-3A

Use the 212—xoottx number when

ordering any of these boards.




WANG LABORATORIES, INC.

ONE INDUSTRIAL AVENUE, LOWELL.MA 01851 o TEL: 617/459-5000. TWX 710-343-6769. TELEX 94-7421

NUMBER:

HWT 5105

MATRIX ID. 7301

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

REPLACES:

DATE: 05/14/85 PAGE _l1 OF 2

PRODUCT/RELEASE# 2228D/E/F TC Controllers

TITLE: 2200 Data Communication Controller Options

PURPOSE:

To publish to the Field an up-to-date listing of Model 2228D data
communications controllers available, what each controller can be used for
and the part numbers.

EXPLANATION:

There has been some confusion about the uses of the Model 2228D and Option

28D Data Communications Controllers used in the 2200 systems.

The model

numbers for the controllers are in themselves confusing, in that
previously released hardware and software documents may refer to the 2228E

and the 2228F:

The 2228E refers to the 2228D-4E
2228D-4A
2228D-4X

The 2228F refers to the 2228D-8E
2228D-8A
2228D-8X

and

The following is a chart of Model numbers, Modem interfaces (M.B.), Ram
size (D.B.), type of support and part numbers.

Model Numbers

LVP-VP-MVP SVP

2228D-4E  O0P28D-4E
2228D-4X  0OP28D-4X
2228D-4A  OP28D-4A
2228D-8E  0P28D-8E

Interface Ram Size
M.B. D.B.
RS232/366 64K
X.21 64K
RS449/366 64K
RS232/366 128K

GROUP: Telecommunications Networking Support Group

Type of Support

ICcs, 2780/3780 RWN,
ASYNC
International

Special order only

SNA, 3274, RWN

MAIL STOP: Ql15A

COMPANY CONFIDENTIAL

WANG Laboratories, Inc.



NUMBER: HWT 5105

MATRIX ID. 7301

REPLACES:

DATE: 05/14/85 PAGE _2 OF _3

PRODUCT/RELEASE# 2228D/E/F TC Controllers

TITLE: 2200 Data Communication Controller Options

EXPLANATION (cont'):

Model Numbers Interface Ram Size
LVP-VP-MVP SVP M.B. ‘D.B. Type of Support
2228D-8X  OP28D-8X  X.21 128K International
2228D-8A  0P28D-8A RS449/366 128K Special order only
2228D-4 0OP28D-4 RS232 64K IBM 3271 BSC Only.
No RWN, 2780 or 3780
PART NUMBERS
Model Numbers Controller Mother Board Daughter Board
2228D-4E 212-2228DE * 210-7858-A 210-7659-3C
2228D-4X 212-2228DG 210-7859-A 210-7659-3C
2228D-4A 212-2228DF 210-7857-A 210-7659-3C
2228D-8E 212-2228DH * 210-7858-A 210-7855-A
2228D-8X 212-2228DK 210-7859-A 210-7855-A
2228D-8A 212-2228DJ 210-7857-A 210-7855-A
OP28D-4E 212-2228DE * 210-7858-A 210-7659-3C
=232/ACU SVP Ext.
0P28D-4X 212-2228DG 210-7859-A 210-7659-3C
=X.21 SVP Ext.
OP28D-4A 212-2228DF 210-7857-A 210-7659-3C
=449 /ACU SVP Ext.
OP28D-8E 212-2228DH * 210-7858-A 210-7855-A
=232/ACU SVP Ext.
0P28D-8X 212-2228DK 210-7859-A 210-7855-A
=X.21 SVP Ext.
0P28D-8A 212-2228DJ 210-7857-A 210-7855-A
=449/ACU SVP Ext.
2228D-4 212-2228D1 * 210-7658-A 210-7659-3A
NOTE: 210-7658-A is the old mother board

210-7858-A is the new mother board

The old mother board cannot be used with the 128K daughter

board.
M.B.
D.B.

* Are the

only boards

Mother Board
Daughter Board

in stock.

Use the 212-xxxxxx number when

ordering any of these boards.
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

—
NUMBER: HWT 5069 REPLACES: o DATE: 04/12/85 PAGE _1 OF _1
MATRIX ID. 7301 PRODUCT/RELEASE# 2200

TITLE: Jumpers J5, J6, J7 on 2228D1 PCB

PURPOSE:

To define jumpers J5, J6, and J7 on the 209-7658 PCB (2228D1 TC
controller).

EXPLANATION:

1. The jumper J6 is for power on reset and must be installed on the board
to operate.

2. The jumper J5 is for master clock and must be installed on the board
to operate.

3. The jumper J7, when jumpered, connects Pin #19 'secondary request to
send" and Pin #11 "clock" together on the RS232 connector. This
jumper must not be installed to insure proper operation of the TC
controller.

GROUP: Telecommunications Networking Support Group MAIL STOP: 0127

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER . {

#20914

iv.B.2
2200 SYSTEMS-INTERFACE-TELECOM CONTROLLERS.

JORIC: 22280 COMMUNICATION CONTROLLER TROUBRLESHOOTING
BROCEDURES (CONTINUED)

d. Availability of explanatory documentation, which
accompanies the above mentioned diagnostic disks,

would be helpful even though the diagnostic dicks are
self prompted.

4, Currently, in the field, there are only two (2) acceptable
numbers for the PROM located on the memery board of the
22e8D Communications Controller. They are #4215 and
#4381. : ‘

The following information is specifically for Northwestern
Mutual Life (NML).

1. Perform a2ll procedures licsted above and on previous page.

C. Be sure system and switch box are conficgured properly.
There are five (5) different configurations for this’
account. They may all be found in the National Accounts
Alert Notice #195-2 dated Januery 27, 1582. NOTE" If you
are having problems bringing the system up when loading TC
software, you mey bypass the switch box by runninag the
cable directly from the 22280 controller into the modem.

3. Interpretation is not always available for all error
codes. One of these is 4D1520. This code is peculiar to
NML's operating system and appears quite often. History of
the 401520 error code indicatee thet the 222BD microcode
did not loed properly. This may result from® bad or
dieconnected modemy; A/B switch box bad or switch in wrong
positiony, bad or disconnected cable, and possibly &
defective 2228BD boerd. A veriety of other error codes®
540220, P48, P34, etc.y may indicate some equipment,
usually a printer, is powered down and/or configured
incorrectly. Do not overlook the possibility that the
customers software may be at fault.

4. Modem considerations for NML's Async operation® Bleck and
vyellow wires chould be disconnected from Telco line.

All feedback is welcomed and will be highly appreciated.
Its' use will be invalueble for future updates.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER f—

#20914

IV.‘B.E ) '
2200 SYSTEMS-INTERFACE-TELECOM . CONTROLLERS.

IDEIQL__EEEBD_QDUUUNlQAIIDN.QQNIBDLLEB_IBQUELESHQDIINQ_EBQQEDUBES

The following recommendations for troubleshooting
communication problems on 2200 systems utilizing the 222BD
controller are to be performed prigor to escalation or referral.

1. C.E. should first try "power-up self test" diagnostic. By
ucsing., a RS232 loop back connector (WLI £#420-1040) and
turning SW2-1 ON prior to power-upy the 2228D will run an
additional cself test routine called "SID Bisync External
Test." (Switch 2 is located on the motherboard near RS232
connector.) The red LED will be on for a2pproximately 10
seconds and then should go off. If LED stays on or blinks,
it is an indication that the 2228D may be defective. (This
is documented in the 22280 Maintenance Manual #729-0B5RB,
pages 4-2 and &-17.) Once this test has passed

successfully, the following information should be used to ﬂ-ﬂ
run more extensive teste. DO NOT FORGET TO TURN Sti2-1
OFF! 1!

2 Use a Wang Operating System Softiware (Rel. 2.3), other than
customers, configured with a device addrecss table which
includes 22280 primary address (01C) and secondary address
(02C). NOTE®" Secondary address must be hey BO higher than
primary. Alsoy, configure a partition for 2 minimum of
SEK. (These prerequisites are a8 must in order to run the
following diagnostics.)

‘3.'_ Field Level Diagnostics

a. All 2228D controllers in the field should be "Rev 2 or
Higher" with the exception of a limited quantity of
Rev 1's originally installed at Mutual Benefit Life.

b. Single sided single dencity (usually MVP and VP
systems)

Dick #702-00327C 22280 TC Field Level Diagnostics Rew
c.

C. Dual sided double density (usually LVF and S\VP systems)
Disk #732-0002B LVFP/SVP System Exerciser (which |
includes TC)

e

Run "Telecommunicatione” and "2228D Field Service
Diagnostics Rev 2" _



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#20803

Iv.C.1
2200 SYSTEMS-SOFTWARE-DIAGNOSTICS.

TORIC: 228D DIAGNOSTICS REQUIREMENTS

The field has over 225 2ie-2228D TC Controllers is use and
most of them are at two National Accounts® Northwest Mutual and
Mutual Benefit Life. Both of these accounts require a speedy
resolution to their TC problems. The 22280 has a Field Level
Diagnostic that should be run on the controller before any
replacement parts are ordered. Therefore, it is requested that
all branches serving either Northwest Mutual and/or Mutual

Benefit Life acquire a copy of the 2228D TC Field Level
Diagnostic. .

For LVP'S, the order number is*
T32-00028 LVWP/SVP SYSTEM EXERCISER
For MVW'S, the order number is®

702-0097A 22280 TC Field Level Diagnostic
Motherboard Artwork Rev. 1

702-0097C 22280 TC Field Level Diagnostic
Motherboard aArtwork Rev. 2 and up.



222%D TC BRD Prok

We investigated a recently by the repair reported problem concerning
the 2200 TC controllers 212-2228DE & 212-2228D1 wich have DMA
failures while running the TC diagnostics. We concluded the following.

Hello Alan,

The DMA controller devices used on the 212-2228DE & 212-2228D1
are labeled : AM9517APC or AM9517—xPC
(c)19xx (c)19xx

The DMA devices with date higher than 1981 are not reliable.Some
have intermittent failures most have direct constant failures.

Using a different 2200 CPU and different TC controllers sometimes
changed the error but DMA FAILURES remained at all times with devices
above date 1981.

TEST RESULTS:

CPU: 2200 MVP
0.S: MVP BASIC-2(rev 3.00)
DIAGS: 2200 diag package(rev 179E) WPN 195-2956-0
select:- Field Service Diagnosticf
- 2228 E/F RS232,RS449,& X.21
- DMA/SIO test
TC ctlr: 212-2228D1 = 210-7658(Erev 4) + 210-7659(Erev 2)
212-2228DE = 210-7858(Erev 1) + 210-7659(Erev 2)

DMA ctlr: AM9517A-1PC (1979) Test OK.
AM9517A-1PC (1981) Test OK.
AM9517A-1PC (1982) Test failed (only when warm)
AM9517A-1PC (1982) Test failed (see note)
AM9517APC  (1982) Test failed (see note)
AM95174PC  (1983) Test failed (see note)

NOTE:failures can be one of the following:
*% CPU timed out before receiving an IBStrobe.
*% Failed to get TC on both channels 0 & 1 of DMA.
%% Failed to get EQOP on both channels 0 & 1 of DMA.
*% TC failed to decrement CTC channel 0 downcounter.

We consulted ECO's TSB's and PROBE ,but nowhere was this
problem mentioned .

Can you give us any feedback about this ?
If you are not responsible, can you pass the question to the
right person and let me know about it ?

Best Regards,
Van Hoecke William.
EoLoSoOo
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DATE: September 30, 1983

To: D.TQS.M.'S

SUBJECT: 2228D TC Boards : ,¢r\,(:: _
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Product Support has requested our assistance in collecting
information on the 2228D TC Controller. This particular board is
one of our highest repaired items but is also one of our highest no
problem found items. Of the 28, 2228D boards repaired last month,
78%Z were found to have no problem.

The information requested is 4 simple questions that can be easily
answered prior to replacing a 2228D. If the Customer Engineer would
please call me with these answers, it may save a lot of time and
trouble. The questions are:

1. Why was the 2228D replaced?

2. Was diagnéstics run first before the controller was replaced?
(DSDD Disk Diag. 732-0002B, SSSD Disk Diag. 702-0097C)

3. Did customer have microcode down load problem?

4. Did problem go away after IPLing or resetting the controller?

1f i cannot be contacted, please have the Customer Engineer mail the
- answers to me. 1 have also attached some information on assisting:

Customer Engineers in troubleshooting the 2228D. :

Thank you in advance for your cooperation.

Regards,

~4z£;7¢—{21—' %7;2%;:52&1—~ i
ohn/ Forbes . -
Area Technical Specialist

Attachment:

cc: Ken Baroni

JF:0197L
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DISTRIBUTION FROM: WILLIAM FRENCH/

, JOHN R. KRIKORIAN
SCOTT JOHNSON . ' COMMUNICATIONS
MATT ZABOY ' PRODUCT SUPPORT GROUP/

NEW PRODUCT GROUP -
M/S 8250 X6815/X6812
DATE: = AUGUST 31, 1982
pDoC #: 257 (00265)

SUBJECT: - 2228D COMMUNICATION CONTROLLER TROUBLESHOOTING PROCEDURES

The following recommendations for troubleshooting communication problems on
2200 systems utilizing the 2228D contro])er are to be performed prior to

escalation or referral.

1.

C.E. should first try “power-up self test" diagnoétic. By using a RS232
Toop back connector (WLI #420-1040) and turning SW2-1 ON prior to

power-up, the 2228D will run an additional self test routine called "SI0
Bisync External Test." (Switch 2 is located on the motherboard near

~ -RS232 connector.) The red LED will be on for approximately 10 seconds

and then should go off. If LED stays on or blinks, it is an indication
that the 2228D may be defective. (This is documented in -the 2228D
Maintenance Manual #729-0858, pages 4-2 and 6-17.) Once this test has
passed successfully, the fo]low1na information should be used to run
more extensive tests. DO NOT-FORGET TO TURN SW2-1 OFF!!!

Use a Wang Operating System Software (Rel. 2.3), other than customers,
configured with a device address. table which includes 2228D primary
address (@1C) and secondary address (B9C). MNOTE: Secondary address
must be hex 80 higher than primary. -Also, configure a partition for a
minimum of 56K. (These prerequ1s1tes are a must in order to run the
following diagnostics.)

Field Level Diagnostics

a. A1l 2228D controllers in the field should be "Rev 2 or Higher" with
the exception of a limited quantity of Rev 1's originally instilled
at Mutual Benefit Life.

b. Single sided single density (usually MYP and YP systems)
Disk #702-0097C 2228D TC Field Level Diagnostics Rev 2.

¢. Dual sided double density (usually LYP and SVP systems)
Disk #732-00028B LVYP/SVP System Exerciser {which includes TC)
Run "Telecommunications” and "2228D Field Service Diagnostics

Rev 2"

d. Availability of explanatory documentation, which accompanies the
above mentioned diagnostic disks, would be he]pfu] even though the

diagnostic.disks are self prompted.

Current1y, in the f1e1d there are only two (2) accepteble numbers for
the PROM located on the memory board of the 2228D Conmunmcatmons
Controller. Thay are ”4219 and #4381



The following information is specifically for Northwestern Mutual Life (NML). —

1. Perform all procedures 1isted on Page 1.

2. Be sure system and switch box are configured properly. There are five
(5) different configurations for this account. They may all be found in
the National Accounts Alert Notice #19-2 dated January 27, 1982.
NOTE: If you are having problems bringing system up when loading TC
software, you may bypass switch box by running cable d1rec»]y from 2228D

controlIer into modem.

-

3. Interpretation is not always available for all error codes. One of
’ these is 4D1520. This code is peculiar to NML's operating system and
appears quite often. "History of the 4D1520 error code indicates that
the 2228D microcode did not load properly. This may result from: bad
or disconnected modem, A/B switch box bad or switch in wrong position,

- bad or disconnected cable, and possibly a defective 2228D board. A
.. variety of other error codes: 540220, P48, P34, etc., may indicate some

equipment, usually a printer, is powered down and/or configured
incorrectly. Do not overlook the possibility that cu5tomers software

may be at fault.

4, Modem considerations for NML's Async operation: Black and yellow wires
should be disconnected from Telco line. :

A1l feedback is welcomed and will be highly appreciated. Its use will be -
invaluable for future updates.
Regaﬁds,
Wllism Fiinehy W//Mém

William French John R. Krikorian

WF/JRK:kat .

Distribution: ATOMs -
Frank Andreano MS 8236A

Frank Haggarty MS 82397
"Harry Hegg., MS 8239

Joe Kramer MS 8239B.
Rich Lascelles MS 8110 .
Gary McMann :MS 8239T
Erv Nork MS 8239

Gary Smith MS 1209
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MODEL 2252A INFORMATION
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The Model 2252A (6592 PC) controller board is similar to the 2252
controller (Reference: Service Bulletin #55).

Added Features:

(a) The number of BCD digits to be read at one time are switch selectable,
from 1 to 10 digits.

(b) A scanning mode capability when using the KEYIN statement of the
2200 B, C, or S.

Pushbutton Switches:
] (a) DATA Switch
UP if input data Logic "1" (active signal level) is HIGH.
DOWN if input data Logic "1" (active signal level) is LOW.
(b) IS Switch

UP if input strobe (ACK on pin 18; see schematic) active level
is HIGH.

DOWN if input strobe active level is LOW.
(c) SIGN Switch
UP if the + sign active level is HIGH and the - sign is LOW.
DOWN if the + sign active level is LOW and the - sign is HIGH.
(d) EXEC Switch
UP if the active signal level requirement for "EXECUTE is HIGH.
DOWN if the active EXECUTE signal is LOW.

“ﬁ (e) TRANS Switch

- UP if active signal level requirement for "Transmission in Progress"
is HIGH.

EABIOIIIATOIIRIES, INC

< WANG ) K NOHTI STRED D TEWKSBURY, MASSACHUSETTS 01876 TFL (617) H51 4119 FwX 210 143+, THLEX 9412421 [T



DOWN if active signal level requirement for '"Transmission in Progress"

is LOW.
(f) EOT Switch

UP if active signal level requirement for "End of Transmission'
is HIGH.

DOWN if active signal level requirement for "End of Transmission"
is LOW.

(g) Digits Selected

Four pushbutton switches marked 1, 2, 4, and 8 (BCD) are used for
selecting one to ten digits per read. For example, to read 5 digits,
switches 4 and 1 are DOWN, and switches 8 and 2 are UP.

Connector Pin Assignments:

Same as 2252 controller (Reference: Service Bulletin #55), except
pin 32 (PRMS), which is PRIME (Reset) from the keyboard, is available
as an output.

Address Switch Setting:

Same as 2252; i.e., Hex address code 25A (switch setting 5A) can
be used.

Installation:

Same as 2252, except set number of digits being read = 10 (8 and 2
DOWN, 4 and 1 UP), and at step (g) (S.B. #55, paragraph 2) also set
number of digits to be read per customer requirement.

Additional Diagnostic:

Enter the following program with 2252 test connector attached to
the 2252A controller:

10 SELECT INPUT 25A
20 INPUT A$
30 GO TO 10

1) Select for 10 input digits, RUN, EXECUTE.

DATA and sign switches up: +0000000000 (ten digits plus a sign)
DATA and sign switches down: -27?2?2777772?

2) Select for 1 to 9 digits in a similar manner with the 2252A push-
button switches. The CRT will display the number of digits selected.
For example, if switches are selected for 5 digits, display will show
a sign plus only 5 digits.,

Logic Operation:

See 6592 schematic in Schematic Manual.

L
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The WANG Data Center in Burlington has replaced
WYLBUR with another ASYNC on-line diagnostic editor
i called INTERACT. This product Service Notice (PSN)
describes the procedure for implementing the INTERACT
diagnostic.

RELATED DOCUMENTATION

A note referencing this PSN and citing the fact that
INTERACT replaces WYLBUR should be made in each of the

following documents:

Document Page
Telecommunications
Handbook (729-0830) 31
Service Bulletin No. 77 85

LABORATORIES, INC.
w ANG PRINTED IN USA.
ONE INDUSTRIAL AVENUE. LOWELL, MASSACHUSETTS 01851, TEL. (617) 459-5000, TWX 710 343-6769, TELEX 94-7421 729-0860
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INTERACT ON-LINE DIAGNOSTIC TEST

The suggested method of on-line system checkout
(when applicable) for any of the communication con-

troller boards is a telephone hook-up with INTERACT
(IBM 370/158) at the Wang Data Center in Burlington,
MA. Basically, INTERACT is an interactive host

computer programmed to communicate using either
Teletype or IBM 2741 protocol; therefore, either

emulation program may be used. The required

parameters are:

Teletype -

2141 -

Other parameters

must be sent and the

NO ECHO
EVEN PARITY
7 DATA BITS

CORRESPONDENCE CODE OR
BCD CODE
134.5 BAUD

are optional. These parameters

emulator program loaded before

going on-line with INTERACT.

INTERACT's telephone numbers are:

0-300 baud -

1200 baud -

TEST PROCEDURE

(617) 272-8120 103, 113 or
212A type Modem
(617) 272-7420/ 21 202 type

Modem

1) Dial INTERACT. (See above telephone numbers)
2a) If using one of the modems listed above (or

equivalent type modem), wait for carrier tone
and then press the "data" button.



b)

If using an acoustiec coupler, wait for high
pitched sound from telephone and place
receiver down into cups located on coupler. A
light will illuminate on coupler when carrier
tone is established. If not, redial INTERACT.

NOTE:

The coupler should be set for full duplex operation.

EXAMPLE :

3)

)

5)

On OMNITECH coupler, both switches located
at rear of coupler must be out.

Enter the signon code below and then RETURN
(EXEC).

2741 -  For 2741 test.

OADM - For TTY test. (This may have to be
entered more than once without
restarting).

OTTY - For TTY test. (This signon is used
if a timing problem exists (e.g.
character overlay). It allows
additional idle characters to be
transmitted causing a delay between
carriage return and next line

transmission.

INTERACT will respond with:

INTERACT, LINE #, TIME and DATE.
INITIALS

Enter FES (CR)
INTERACT responds with: GROUP?



6)

7)

8)

9)

10)

Enter FS (CR)
INTERACT responds with: KEYWORD? GGGGGGGG

Enter Keyword obtained from H.O. 2200 Product
Support. (CR)
INTERACT responds with: ACCOUNT-FS? (or
ACCOUNT-W337?)

Enter W33 (CR)
INTERACT responds with: EXEC END COMMAND

Enter USE 2200 ON W33002 (CR)
INTERACT responds with: COMMAND?

Enter LIST UNN (CR)
INTERACT responds with:

1. THIS IS A 2200 TELECOMMUNICATIONS TEST.

2. THE 2200 CAN OPERATE AT 110, 150, 300, 600
AND 1200 BAUD RATE ASYNC, DEPENDING ON
MODEM.

3. THE BELL 103A OR COMPATIBLE CAN OPERATE UP
TO 300 BAUD WHILE BELL 202C UP TO 1200
BAUD.

4, THE 2200 SYSTEM CAN BE SELECTED FOR 5 TO 8
DATA BITS PER CHARACTER.

5. THE EVEN OR ODD PARITY IS PROGRAM
SELECTABLE ALSO. 1 or 2 STOP BITS ARE
PROGRAM SELECTED.

6. THE 2200 T.C. USED HALF DUPLEX MODE WHICH
MEANS IT CANNOT RECEIVE AND TRANSMIT AT
THE SAME TIME.

7. YOU MUST HAVE RECEIVED SEVEN LINES AND
THIS IS THE END OF TRANSMISSION.

COMMAND?



11) Enter CLR ACT (CR)
INTERACT responds with: COMMAND?

12) Enter SIGNOFF (CR)
INTERACT responds with: OK TO CLEAR?

13) Enter YES (CR)
INTERACT responds with;

#.## SECONDS EDITING TIME

# PAGE READS, ## PAGE WRITES
# DISK READS, ## DISK WRITES
ESAPSED TIME = ik it

END OF SESSION

This concludes the INTERACT on-line diagnostic
test.

~—
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MEMORANDUM
TO: Distribution
FROM: Gail Stanwyck
DATE: April 16, 1981
SUBJECT: Recent Diagnostic Release

The 22280 Power Up Error Code Interpreter Diagnostic, 22280 TC

Field Service Diagnostics for Rev. 1 only and 22280 TC Field Service
Diagnostics for Rev. 2 are ready for release.

The part numbers for these diagnostics are 702-0121, Rev. 3124,
702-0097A, Rev. 1121, and 702-00978, Rev. 1121.

The 22280 Power Up Error Code Interpreter Diagnostic has been
revised to incorporate the following changes:

! Corrected to allow for more device address inputs.

Key Return Statement on screen corrected to read Press 'RETURN' to
Continue.

The 22280 TC Field Service Diagnostics for Rev. 1 only and 22280 TC
Field Service Diagnostics for Rev. 2 have been revised to include the
following changes.

22280 Field Service Diagnostic for Rev. 1, 2228D Field Service
Diagnostic for Rev. 2 and up affects Basic Monitor Program only.

Bug corrected to allow all device address testing - previous
release would not load micro code into any controller that did not
have device address OlC.

Corrected to allow for more addresses other than 01C and Ol1F.

Key-RETURN to Continue screen statements changed to read Press
RETURN to Continue.

If you should have any problems or questions concerning these
diagnostics, please contact Lynda Derby at Wang Corporate Headquarters
extension 2314.
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GS/DAN/03098

TITLE

2228D TC Field Service Diagnostics for Rev. 1 only
REVISION/DATE

Date: April 9, 1981
Documentation Release: Rev. 9111
Software Release: Rev. 1121
Part Number: 702-0097A

Gut g B S S )
o™ S gm Sem s ¢

REFERENCE DOCUMENTS

280 - Assembly Language Programming Manual

Z80 - PIO Technical Manual

280 - CTC Technical Manual

Z80 - SIO Technical Manual

Am9517 - Technical Information Sheet

MOSTEK 1975 Memory Data Book and Designers Guide

2228D Telecommunications Controller Hardware Specification 1/8/80
Addendum to 2228D Telecommunications Controller Hardware Spec. 6/11/80
WANG BASIC 2 Language Reference Manual

CONFIGURATION REQUIREMENTS

4.1 Hardware
Minimum required configuration

2200 VP or MVP with 2236MXD or equivalent and 80 X 24 Terminal

22280 Rev. 1 Telecommunications Controlier goard with 378 - 4219
Power-Up Prom

RS232 Loop Back Connector

R$449 Loop Back Connector

Requires 56K bytes of user Memory

4,2 Software

MVP BASIC 2 Rev. 2.1 or VP BASIC 2 Rev. 2.3

when using the MVP software the device table must have the secondary
address of the TC Controller defined as listed below:

2228D Address  Secondary Address

019 099
0lA 09A
018 098
0lc 0sC
01D 09D
OlE 0%t

OlF 0SF



5.0

PROGRAM DESCRIPTIGN

Monitor Program and Microcode Diagnostics are stored on a Floppy

Diskette under file names 280FSR1 and FSDIAGS respectively.

The Monitor Program handles all screening, test control, and error
reporting. Following is a description of the normal screens (shown in
Appendix D) that will be encountered when using this diagnostic.

SCREEN 1 - This is a warning screen identifying the intendea use of this
diagnostic.

SCREEN 2 - This screen requests operator input of the correct device
address for the controller, (default is OI1C). After the operator
depresses RETURN the Monitor program checks the device for a Ready/Busy
condition. The result is displayed to the operator. NOTE: a Busy
response indicates either the device address is ‘wrong or the controller
will be unable to respond to any future requests from the Monitor
program.

SCREEN 3 - This screen requests operator input of the condition the
controller is in, (LED ON or OFF). If the LED is OFF the operator will
answer Y. The monitor will immediately enter a communications test
between the controller and the 2200. NOTE: the communications test is
only run upon initial entry of this diagnostic or upon a restart request
by the operator from the menu.

If the LED is ON or Flashing the operator will answer N. The next
question that will appear asks the operator if the LED is Flashing. If
the operator answers N, indicating the LED is ON solid an error screen
will be displayed and no further testing will take place. If the answer
is Y, indicating the LED 1is Flashing the monitor will check the
controller's power up diagnostic error reporting routine for the error
that was detected. If a RAM failure of some type exists an error screen’
will be displayed and no further testing will take place. If any other
type of error exists, the controller will be forced into the operating
system firmware porticn of the prom and the communications test will be
invoked. NOTE: if the communications test is invoked after determining
no RAM errors exist, the LED may remain ON or OFF, ignore this condition.

SCREEN 4 - This screen displays the conditions of the DMA/PIO Test (the
first communications test). Any errors will be reported on this screen
and no error looping will be used. If a CPU Time Out error 1IBS occurs,
no further testing will take place. If a failure to get an IBS from the
controller occurs, no further testing can take place. Both failures
indicate a fault in either the DMA or PIO.

SCREEN 5 - This screen displays the conditions of the DMA Multiplexer
Test (the second communications test). Any errors will be reported on
this screen and error looping will be automatically invoked.



SCREEN 6 - This screen requests testing parameter imputs from the
operator. The parameters are Loop or Halt On Error, Display or no
Display of instruction/information screens, and the number of passes
each test is to make.

SCREEN 7 - This screen displays the conditions encountered by the
controller after successful completion of the communications tests. It
is at this time that the microcode diagnostic program file is downline
loaded from the disk to the controller memory, starting at location 0900.

SCREEN 8 - This is the menu screen and indicates that the microcode was
successfully loaded into the controllers memory and that the controller
nas been sent to this program and is awaiting test requests from the
monitor.

The remaining screens are test screens and are self-explanitory. Each
test will provide the operator with error information indicating the
cause of failure.

The following is a brief description of each test that will or can be
performed using this diagnostic. These tests are more exhaustive checks
of the various capabilities of the controller not performed in the power
up diagnostic.

Automatic Testing - These two tests check the communications capability
of the controller utilizing the firmware microcode portion of the prom.
The tests check the ability of the controller and 2200 to communicate
utilizing the PIO and DMA chips.

The DMA/PIO Test transfers a 256 byte incremental data pattern to the
controller memory starting at address 0900. It then reads back and
campares the data sent with the expected data. Successful functioning
of this test will result in advancement to the next communications test.

The DMA Multiplexer Test is designed to check the high order address bit
multiplexer for the DMA chip. A unique byte is placed in each of the
memory locations shown below. Then each unique byte is read at the
specific address and checked with the expected byte. Successful
completion of this test will result in advancement to the parameter
inputs by the operator and eventual loading of the microcode diagnostic
progam,

ADDRESS AND BYTE = 8000 (00), 8100 (01), 8200 (02), 8400 (04), 8800'(08)
9000 (10), AOOC (20), Coo0 (40)

The remaining tests are invoked by the operator from the menu of the
Monitor program.

RE-KEY INPUT PARAMETERS SFO - This routine allows the operator to
re-input the Loop On Error or Halt On Error, Instruction/Information
Display, and Number of Passes parameters. After reentry the microcode
program is again downline loaded into controller memory.



MOVING INVERSIONS MEMORY TEST SF1 - This test program performs a more
exhaustive RAM memory check using the moving inversions test procedure
with a AA/55 test pattern. NOTE: If all banks are to be tested, the
number of passes must be set to 4 and chain mode requested. Otherwise,

. the test requests which bank you desire to test and will test only this

bank for the number of passes requested during the input parameters
screen. NOTE: If an error is detected it will display the address of
failure, the expected and actual data patterns. If the data patterns
are equal this indicates a Parity RAM failure has occurred.

SIO EXTERNAL LOOP SF2 - This test requires that the RS232 Loop Back
connector be installed. The test runs a more extensive test of the SIO
and associated circuitry utilizing Async, Bisync, and SDLC modes of
operation. Error messages are more detailed then the SIQO External Loop
Test for the power up diagnostic. No option switch setting is required.

SIO/DMA TEST SF3 - The RS232 Loop Back Connector is required for this
test. The test performs a interaction check between the SIO, DMA, and
CTC utilizing the Async mode of operation, Transfers of 256 bytes, 512
bytes, 1K, 2K, 4K, 8K, and 16K are performed with error checking after
each transfer completion. A time out feature is also incorporated in
case no transfer operation takes place as expected, indicating an SIO
DMA problem exists.

CONTROL CHARACTER RAM TEST SF4 - The RS232 Loop Back Connector is
required for this test. The test operates in two modes. First the
Control Character RAM is flooded not to recognize any characters. With
the SI0O and DMA (Receive channel only) activated 256 characters 00 to FF
are transmitted and received. The CTC is monitored, as well as the DMA,
checking each character that did not cause a downcount of CTC channel O
after completion of each transfer. The Control Character RAM is then
flooded to recognize all characters as control characters. The CTC
channel 0 is monitored after each transfer to insure a downcount
occurred indicating a control character was recognized.

PRICRTY INTERRUPT TEST SF5 - The RS232 Loop Back Connector is required
for this test. The test will check the IEI/IEQ line connected between
the SI0, CTC, and PI0 to see if it is functioning properly. It also
insures the priorty scheme with the SIO having the highest and the PIO
the lowest is maintained.

RS449 LOOP BACK TEST SF6 - The RS449 Loop Back Connector is required for
this test, also the switch on the rail must be in the RS449 position.
The tests performed are the same as those performed by the SIO EXTERNAL
LOOP Test.

OPTION SWITCH TEST SF7 - This test allows the operator to test SW2 on
the controller motherboard. After test entry the screen will display
the current switch setting. The operator need only change the setting
of the switch at will and the screen display will automatically reflect
the new setting. To exit the test the operator must depress RETURN.



6.0

7.0

8.0

9.0

CHAIN MODE SF8 - This test invokes the tests associated with Special
Function Keys 1, 2, 3, 4, and 5. This program will invoke each test one
at a time for the number of passes entered during parameter entry. The
bank number for the Moving Inversions Test will automatically be
incremented. If a minimum of 4 passes was selected by the operator,
each bank of memory will be tested once by Moving Inversions.

RESTART SF9 - This entry forces a software reset of the controller to
location 0000 of the prom. The Monitor program is also reset to the
first screen. NOTE: If an error existed during the power up diagnostic
and if bank number 4 of the moving inversions test was not run, the
operator will have to wait for the power up diagnostic to complete
before proceeding. However, if neither of these conditions mentioned
exist, the operator may begin immediately.

LOAD PROCEDURE

The operator must request the loading of file 28DFSR1 using the LOAD RUN
OC F or R and " 28DFSR1 " RETURN procedure.

OPERATING INSTRUCTIONS

All operating instructions are screen prompted and reqﬂire no detailed
explanation.

REVISION HISTORY

22280 Field Service Diagnostic for Rev. 1 Boards affects Basic Monitor
Program only.

Bug corrected to allow all device addiess testing - previous release
would not load micro code into any controller that did not have device
address 01C.

Corrected to ailow for more addresses other than OlC and OlF.

Key-RETURN to Continue screen statements changed to read Press RETURN to
Continue.

MISCELLANEOUS

SF Key 16 1Is reserved for use with a menu driven diagnostic package
currently not available. Use of this key will result in the
user having to reload the diagnostic program and may yield
unpredictable results.
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TEST NO. TEST NAME  ERRCR CODE
1 DMA/PIO NONE
2 DMA NONE

MULTIPLEXER
TEST
3 MOVING NONE
INVERSIONS
4 SIO FO
EXTERNAL
LoP
Fl
F2
n
F4
F5
Fé
F7
F8
F9
FA
FB

FAILING MODULE or BESCRIPTION

Screen display of the expected data and
actual data.

Screen display of the failing address,
expected data and actual data.

Screen display of the failing address,
expected data and actual data.

Receiver failed to enter hunt mode in
either Bisync or SDLC mode of testing.
Display will give mode of testing.

Transmitter failing to send sync or
flag characters during Bisync or SDLC
mode of testing. Display will give
mode of testing.

Receiver failed to receive sync or flag
character and exit hunt mode. Display
will give mode of testing.

Transmitter failing to transmit data
characters. Display will give mode of
testing.

Receiver failsd to receive transmitted
character. Display will give mode of
testing.

Data error between transmitted and
received character. Display will give
mode of testing, expected and actual
character.

Transmit interrupt failed to occur
during Bisync mode of testing.

Receive interrupt failed to occur
during Bisync mode of testing.

Overrun interrupt failed to occur
during Bisync mode of testing.

CTS interrupt failed to occur during
Bisync mode of testing.

DCD interrupt failed to occur during
Bisync mode of testing.

OCD interrupt occurred when DCD was
supposed to be turned off during Bisync
mode of testing.
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TEST NO.

TEST NAME  ERRCR_CODE

5

6

7

8

SI0/DMA FO

Fl

F2

F3

CC RAM FO

Fl

PRIORTY FO

Fl

F3

RS449
LOCP BACK TEST

FAILING MODULE or DESCRIPTION

CTC channel 2 downcounter failed to

decrement as a result of EOP from the
DMA,

Data error between transmitted and
received data. Display give expected
and actual data.

Parity error occurred during OMA
transfer.

Timed out waiting for Transfer to
complete.

Character was recognized during
non-recognition test. Display gives
character that caused failure which
equivocates to the RAM address.

Character failed to recognized during
recognition  test. Display gives
character that caused failure which
equivocates to the RAM address.

CTC interrupt failed to occur in
allotted time.

SIO interrupt failed to occur after CTC
interrupt had occurred and before a
return from interrupt was executed.

PIO interrupt occurred before
completion of service to the CTC

interrupt i.e. a return from interrupt
has not been executed.

PIO interrupt failed to occur within
the allotted time.

SAME ERRORS AS SIO EXTERNAL LOOP
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APPENDIX C
RS232 AND RS449
LOCP BACK CONNECTOR
WIRING DIAGRAMS
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RS232 LOCP BACK CONNECTOR
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RS449 LOGP BACK CONNECTOR
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APPENDIX C
RS232 AND RS449
LOOP BACK CONNECTOR

WIRING DIAGRAMS
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RS232 LOOP BACK CONNECTOR

Protective Ground

Trsnsnitted Data

Received Data

Request to send

Clear to Send

+FRNNDNN

Data Set Ready

Signal Ground

WWwWwwwwuww

Carrier Detector

Reserved for Data Set Testing

Reserved for Data Set Testing

Secondary Carrier Detector

Secondary Clear to Send

- tup SUD Cmp G cmp CuP A VD gum S ap S L Sum sum W sem Gve B UT sen

10

12

13

11

14

15

16

17

18

19

20

21

22

25

(L RV RV RV BT RV RV Y, ]

wn

TRCECRVEVEC RV EVEV. VRV RV RV VRV RV AV RV RV RS AR

Secondary Transmitted Data

Transmitted clock

Secondary Received Data

Received clock

Unassigned

Secondary Reque:t to Send

Data terminal Ready

Signal Quality Detector

Ring Indicator

Data signal rate selector

Transmitted Clock

Unassigned



RS449 LOOP BACK CONNECTOR

11
! 20 !
1 2 !
! 21-—=——--- 6
1-=——= 3 ! 6
1 ! 5==-=22 ! 6 Send Data
Send Data 1 ! 4-——-2 5 ! 6
! 2 5. 23=-==—-—= + SD Timing
SD Timing 1-=m——- 5 2 5 1 6
1 ! 2 5--—=24 ! 6 Receive Data
Receive Data 1 1 6-—-2 ! 6
1 ! 7----25 ! 6 Request To Send
Request To Send 1 ! 7----3 7 ! 6
1 ! 3 7 26-=——=-==" + Receive Timing
Receive Timing +—=—==~ 8 3 7 ! 6
1 ! 3 +--==27 ! 6 Clear To Send
Clear To Send 1 ! Ge———t 7 ! 6
1 ! 3 7 28 ! 6
1 110 3 7 ! 6
1 ! 3 7 29-——-8 6 Data Mode
Data Mode 1 4---11 3 7 ! 8 6
1 4! 3 7 30----8 6 Terminal Ready
Terminal Ready 1 4---12 3 7 ! 6
1 ! 3 7----31 1! 6 Receiver Ready
Receiver Ready 1 ! 13---3 ! 6
1 ! 32! 6
1 ! 14 ! 6
1 ! 33! 6
1 115 ! 6
1 ! 3 ! 6
1 1 16 ! 6
1 ! 35=—m—==—- 6 Terminal Timing
Terminal Timing l--==-< 17 !
! 36 !
118 !
! 37 !
' 19

12



fﬂﬂ APPENDIX D

SAMPLE SCREENS
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WARNING FIELD SERVICE DIAGNOSTIC FOR 22280 REV 1 ONLY

KEY ‘RETURN’ TO CONTINUE




eccBD TC FIELD SFRVICE DIAGNOSTICS REY 1121
Requires WP BASIC Rev. 2.3 or MVP BASIC Rev. 2.1
Available device addrecsses are:’

019 01a 018 01C¢ 01D OlE Oi1F

What is the device address ? OI1C

DEVICE IS READY

PRESS "RETURNT TO CONT INUF



Device address ‘0O1C’ will be used for all tests

Is the LED OFF ? 'Y’ or ‘N’#Y

CHECKING DMA/PIO

SENDING 256 BYTES OF DATA TO CONTROLLER MEMORY
rSEADING & COMPARING 256 BYTES OF DATA FROM CONTROLLER MEMORY
i OMA/PIO TEST PASSED

DMA MULTIPLEXER TEST
SENDING UNIGQUE ADDRESS PATTERNS
i READING AND COMPARING UNIQUE ADDRESS PATTERNS

i OMA ADDRESS MULTIPLEXER TEST PASSED
-~



Device address ‘O1C’ will be used for all tests

Do you want to loop on error ‘Y’ or ‘N’ N

* The program will STOP on error

Do you want to display instructions ‘Y’ or ‘N’ Y

* Instructions will be displayed

How many passes do you wish to make (less than 10000)? 4

* All tests will make 4 pass(es)

KEY ‘RETURN’ TO CONTINUE

SENDING MICROCODE TEST PROGRAMS TO CONTROLLER MEMORY

TRANSFER OF MICROCODE SUCCESSFUL
FORCING CONTROLLER INTO MICROCODE TEST PROGRAM



TEST SELECTION MENU

RE-KEY INPUT PARAMETERS
MOVING INVERSIONS MEMORY TEST
S10 EXTERNAL LGOP

S10/DMA TEST

CONTROL CHARACTER RAM TEST
PRIORITY INTERRUPT TEST
RS449 LOOP BACK TEST
OPTION SWITCH TEST

CHAIN MOOE

RESTART

RETURN TO MAIN MENU

AAGAR99%999
VONONIW-O

w
"
o

STRIKE THE SPECIAL FUNCTION KEY ASSOCIATED WITH THE DESIRED TEST
WHICH TEST DO YOU DESIRE?

MOVING INVERSIONS TEST

) This test will run a more complete RAM check and is bank selective. In the Chain
i Mode bank selection will be an automatic function.

KEY ‘RETURN‘ TO CONTINUE



PASS#H# 1

PASSH 1

MOVING INVERSIONS TEST

RAM MEMORY WILL ONLY BE TESTED ON 1 BANK AT A TIME

ENTER 1 FOR BANK 1 ADDRESS 2000 TO 3FFF
ENTER 2 FOR BANK 2 ADDRESS 4000 TO 7FFF
ENTER 3 FOR BANK 3 ADDRESS 8000 TO BFFF
ENTER 4 FOR BANK 4 ADDRESS COO0 TO FFFF

ENTER THE NUMBER OF THE BANK YOU WISH TO TEST 2 3

MOVING INVERSIONS TEST

WAITING FOR CONTROLLER TO COMPLETE TESTS

CURRENTLY TESTING BANK # 3

MOVING INVERSIONS TEST

MOVING INVERSIONS TEST PASSED



S10 EXTERNAL LOOP

This program tests the controller’s SID external loop back circuitry. The tests
are conducted in all 3 modes ie Async, Bisync and SDLC. In addition 3 vectored
interrupt tests are performed, Transmit, Receive, Overrun, CTS, & DCD.

KEY ‘RETURN’ TO CONTINUE

PASSH# 1
SI10 EXTERNAL LOOP
~~
WAITING FOR CONTROLLER TO COMPLETE TESTS
PASS# 1
S10 EXTERNAL LOOP
|

SI0 EXTERNAL LOOP PASSED

PR T] RACK IN HNAST



p . S10/0MA TEST

| This test requires the RS232 LOOP BACK Plug. The test checks the ability to
' transfer data from one section of memory to another. The test is run in the
Asyntc mode.

This test checks transfers of 256 bytes, 512 bytes, 1k, 2k, 4k, Bk,and 1€k.

KEY ‘RETURN‘’ TO CONTINUE

PASSH# 1
} S10/DMA TEST
|
|
{
| WAITING FOR CONTROLLER TO COMPLETE TESTS
|
| PASSH 1

S10/DMA TEST

SI0/DMA TEST PASSED

CONTROLLER IS BACK IN HOST



CONTROL CHARACTER RECOGNITION RAM TEST

|
|
This program checks the static ram using the SIO in Async mode. The failing char‘
acter is interpreted as the RAM address. INSTALL RS232 LOOP BACK |

KEY ‘RETURN’ TO CONTINUE

#BASSH 1
CONTROL CHARACTER RECOGNITION RAM TEST
WAITING FOR CONTROLLER TO COMPLETE TESTS
PASSH 1
CONTROL CHARACTER RECOGNITION RAM TEST
7~ CHARACTER RAM TEST PASSED

CONTROLLER IS BACK IN HOST



PRIORITY INTERRUPT TEST

This test checks the IEI and IEO line between the SI0D,CTC, and PIO chips. The
test insures also that higher priorty is observed. INSTALL RS232 LOOP BACK

KEY ‘RETURN’ TO CONTINUE

PASSH# 1 s
PRIOCRITY INTERRUPT TEST -

WAITING FOR CONTROLLER TO COMPLETE TESTS

PASSH# 1
PRICRITY INTERRUPT TEST

)

PRIORITY INTERRUPT TEST PASSED

CONTROLLER IS BACK IN HOST



RS449 LOOP BACK

This program tests the controller’s SIO external loo i i

: p back circuitry for th

i RS449 glugi The RS449 LOOP BACK must be INSTALLED and the Toggle sw{tch sw;:ched
« Testing is the same as for the SIO External Loop Test.

KEY ‘RETURN’ TO CONTINUE

»,PASSH 1
~ RS449 LOOP BACK
WAITING FOR CONTROLLER TO COMPLETE TESTS
PASSH 1
RS449 LOOP BACK
o

RS449 LOOP BACK PASSED

CONTROLLER IS BACK IN HOST



OPTION SWITCH TEST

This program tests the user option switch on the daughter board. The user sets
the switch to the desired switch setting which will automatically be updated on
the screen. To exit the routine the user must key RETURN.

KEY ‘RETURN’ TO CONTINUE

-
OPTION SWITCH TEST
1 2 3 4 5 6 71 8
0O 0o 0 o 0D O O O ©
N F F F F F F F F
F F F F F F F F
USER OPTION SWITCH (SW2)

KEY RETURN TO EXIT TEST



TEST SELECTION MENU

RE-KEY INPUT PARAMETERS

MOVING INVERSIONS MEMORY TEST #
SI10 EXTERNAL LOOP #

S10/0MA TEST #

CONTROL CHARACTER RAM TEST #
PRIORITY INTERRUPT TEST #
RS449 LOOP BACK TEST

OPTION SWITCH TEST

CHAIN MODE

RESTART

RETURN T0 MAIN MENU
STRIKE THE SPECIAL FUNCTION KEY ASSOCIATED WITH THE DESIRED TEST

2RERNRNR9R%
VRNV IWN=O

WHICH TEST DO YOU DESIRE?

CHAIN MODE TEST ROUTINE

THIS TEST WILL CALL AND EXECUTE ALL MARKED (%) TESTS
THE ENTIRE TEST WILL BE EXECUTED 4 TIME(S)

KEY ‘RETURN’ TO CONTINUE



1.0

2.0

3.0

4.0

5.0

6.0

7.0

GS/DN/1818

TITLE

22280 Power Up Error Code Interpreter. Which will interpret the error
codes supplied by the 22280 TC Controller Power Up Diagnostic Program.
The Diagnostic program is resident in the 2716 prom located on the 2228D
TC Daughter Board. .

REVISION/DATE
Lo !
! Release Date: April 9, 1981 !
! Documentation Release: 9120 !
! Part Number: 702-0121, Rev. 3124 (BASIC 2) !
1 ]

REFERENCE DOCUMENTS

Specifications of 22280 TC Controller Power Up Diagnostic. Fkev. 01.01,
06/20/80

Basic 2 Language Reference Manual

PROGRAM DESCRIPTION

This program is designed to request and interpret the crror codes which
can be provided by the 22280 TC Controller Power Up Diagnostic when the
LED is Flashing.

ROUTINES IN THIS PROGRAM

1. Request Device address for 22280 TC Controller

2. Request Error Code from 2228D TC Controller.

3. Interpret Error Code and Display appropriate information.
See Appendix A for module descriptions.

OPERATING INSTRUCTIONS

A. Load Diskett into Floppy Disk.

B. Select that Disk drive with SELECT DISK statement.
C. Depress 'LOAD'

D. Depress 'RUN'

E. Depress 'T' and enter in " " the ncme 28DEIRO

ERROR_CGDES

In Appendix A the error codes and their interpretations are given.



8.0

REVISION HISTORY

Corrected to allow for more device address inputs.

Key Return Statement on screen corrected to read Press
Continue.

'RETURN

to

D
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ROUTINES AND SCREEN DISCRIPTIONS

1.0 INITIAL SCREEN

Screen Display:

ERROR CODE INTERPRETER FOR THE 22280 POWER UP DIAGNOSTIC
REVISION 3124

This program is used to interpret error codes from the 22280, ONLY if
the LED is FLASHING. DO NOT use for any other purpose the results will
be unpredictable.

PRESS RETURN TO CONTINUE

PW® G S W PW G S I® P PW I W PW O™ I s
Gn G Gen G G G O Sk G OW S® OW S B O O o

N

.0 PROGRAM NAME SCREEN AND CONTINUE ENTRY REQUEST

This routine is entered after the correct address has been entered and
the operator has keyed return to continue. This routine identifies the
program that is about to be used by the operator and requests a return
entry to continue.

Screen Display:

ERROR CODE INTERPRETER FOR THE 2228D POWER UP DIAGNOSTIC

KEY RETURN TO CONTINUE

GuD S IW O S S o G G 9w g ¢ 4
Gw 0@ o PD Cum 4@ Sn S Cm OWm O b O




3

.0 ADDRESS ENTRY ROUTINE AND SCREEN DISPLAY

Screen Display:

PW LW IW IW ST IW I® I PW I P PWIEm P ¢ S P ¢

ERROR CODE INTERRPRETER FOR THE 2228D POWER UP DIAGNOSTIC
REVISION 3124
AVAILABLE ADDRESSES ARE - 019 0OlA 01B 01C 01D OlE OlF
PLEASE ENTER THE CORRECT ADDRESS FOR THIS CONTROLLER

WHAT IS THE ADDRESS OF THIS CONTROLLER ? OlC

VS G® E® W@ I W P P W P W Pw W O P S Cw b

4

.0 SELECTING DEVICE ADDRESS

This routine selects the device address entered during the first screen
display. It reports to the user whether the device is ready or busy.
The user is asked if he desires to continue using the message PRESS
RETURN TO CONTINUE at the bottom of the screen.

Screen Display:

Gl S B P S FD IM IM O S S S P

SELECTING DEVICE ADDRESS 01C
DEVICE IS READY

PRESS RETURN TO CONTINUE

M ¢ Sm S Fw ¢ S $® ¢ S tm ¢ O




5.0 REQUESTING ERROR STATUS ROUTINE

This routine is entered from the Press Return of the previous screen.
During this routine a interrim screen is displayed while the 2200
requests the error code from the 22280 and then uses the error code to
find the appropriate screen for display to the operator.

Screen Display:

REQUESTING STATUS WORD FROM 2228D CONTROLLER

G ¢ g ¢ gm oW 0™ Pt ¢
G® G W IM W St tm VW O

THE REMAINING ROUTINES ARE SCREEN DISPLAYS OF THE ERROR CODE INTERPRETER

ERROR CODE Ol :

WRITE BAD PARITY/PARITY GENERATOR TEST ERROR
ERROR CODE RECEIVED = Ol

PRESS RETURN TO TEST PIO & 2200 OB'S AND 1IB'S

G Oen P S 0 O I® @ I® 00 VW g
Pem G S Cw G ¢m P Sm G 0w B S

ERROR CODE 02:

BANK DECODER TEST ERROR
ERROR CODE RECEIVED = 02

PRESS RETURN TO TEST PIO & 2200 OB'S AND IB'S

CE S s @ I IW ¢ I e e®
P W CWm IW Pm tm t ¢ s ¢




ERROR CODE 03:

This is the Ram Data Error and the controller can supply additional
information for screening. Ergo upon detection of this error code the
program enters an additional request routine to get more pertinent
information from the controller.

!"MEMORY_ERROR !

FAILING MEMORY ADDRESS = ! :
EXPECTED DATA = ! ! ACTUAL DATA = ! !

LINES 2 AND 3 MAY BE REPEATED TWO ADDITIONAL TIMES IF THE CONTROLLER
GIVES ERROR INFORMATION FOR THESE POSITIONS.

PRESS RETURN FOR BOARD DISPLAY OF ERROR

VW LW G OW LW PW® G P A® S P P S O™ P
TR LR T Y W WL T WY BT B L

SCREEN DISPLAY OF BOARD IS A GRAPHIC RAM CHIP LAY OUT WITH
THE BAD RAM OR RAMS POSITIONS IDENTIFIED.

1 ]
* 80 4 20 10 8 4 2 1 P :
1 1
e N e T A e T - S S B s B e B e SV VPG R
t1orto1t Lt LLE DD 1L 11 i 1(0800 TO 3FFF)!
R L I T 1
1] 4
1 3
N A e B e Y e B e N e T TR
t1tt o 1rorrortort w1t titi 1(8000 TO BFFF)!
R R I A R :
] t
; :
T e B e - L
ttoott ottt bt b4t 1(4000 TO TFFF)!
! ! : ! ! ! ! ! ! ! " [ | [ 2 | "t ] ]
! . . L] L] ;
, :
e e T T e T e B e B e B e B R LI
tioo1l b broord bhort i ti 1(C000 TO FFFF)!
R R !
! 1]
, :
: E




ERROR CODE 04:

CONTROLLER FAILED OMA POWER UP TEST
ERROR CODE RECEIVED = 04

PRESS RETURN TO TEST PIO & 2200 0B'S AND IB'S

PW O GOW PW W IV I I A P G I o

ERRCR CODE 05:

CONTROLLER FAILED DMA CURRENT AND WORD COUNT REGISTERS TEST
ERROR CODE RECEIVE = 05

PRESS RETURN TO TEST PIO & 2200 OB'S AND IB'S

P @ S S o S S O W S ¢ 0> 4

ERRCOR CODE 06:

CONTROLLER FAILED CTC GO/NO GO POWER UP TEST
ERROR CODE RECEIVED = 06

PRESS RETURN TO TEST PIO & 2200 0B'S AND IB'S

GaD GUD OB CW G G VW S S 4D ¢® W ¢

G G W Gem S OW Im ¢ O S S I S

P O G0 Oum 4 0@ VW S W O OB O

P® G G G O S G OB P W S O o



ERROR CODE 07:

CONTROLLER FRILED CTC CHANNEL INTERRUPT TEST
ERROR CODE RECEIVED = 07

PRESS RETURN TO TEST P10 & 2200 0B'S AND IB'S

G G O P P OW S O S O® LW I O

G P Gon ¢t S O V@ O™ S S O S S

ERRCR CODE 10:

CONTROLLER FAILED SIO BISYNC EXTERNAL LOOP BACK TRANSMIT/RECEIVE TEST
ERROR CODE RECEIVED = 10

PRESS RETURN TO TEST PIO & 2200 0B'S AND IB'S

G 0@ P P W Pm GW VW VD W ID 4 s b

S 40 Sem G0 Sem Sem Vs S S Sm P 4w O

ERROR CODE 11:

CONTROLLER FAILED SIO BISYNC INTERNAL LOCP BACK TRANSMIT/RECEIVE TEST
ERROR CODE RECEIVED = 11

PRESS RETURN TO TEST RIO & 2200 0B'S AND IB'S

LR LEL L ET L T I T T Y Y WY

Sas Sab Sun o> 0> O S P O m o S0 O 0

)



ERRCR CODE 08:

NMI OCCURRED DURING POWER UP DIAGNOSTIC
ON A TEST OTHER THAN PARITY, BANK DECODER, OR MARCHING RAM TEST
ERROR CODE RECEIVED = 08

PRESS RETURN TO TEST PIO & 2200 0B'S AND 1IB'S

S G G QWO AW L S S W@ S S O w

ERRCR CODE 09:

NMI OCCURRED DURING NORMAL OPERATION FROM BOOTSTRAP
ALL POWER UP DIAGNOSTICS PASSED UPON RETRY
ERROR CODE RECEIVED = 09

PRESS RETURN TO TEST PIC & 2200 0B'S AND IB'S

ADDITIONAL SCREENS THAT MAY BE DISPLAYED

A.(screen display)

00 ¢ $0 Om S Sm P dw P S fm S O S

INVALID STATUS ERROR CODE RECEIVED FROM CONTROLLER
ERROR CODE RECEIVED = XX

PRESS RETURN TO TEST PIO & 2200 08'S AND IB'S

G ¢ 1 W I P® IW Sm I SW O™ s m 9w P

10

P 0@ S S P EW P S T® 0w S G G o



B.(screen display)

UNABLE TO COMMUNICATE WITH CONTROLLER

G O G W G 0D BW® PW W OW® I
G S 0 O 00 ¢ fm P O St

C.(screen display) PI0 & 2200 0B'S / IB'S ROUTINE

INPUT THE HEX CHARACTER TO BE TRANSMITTED XX

RECEIVED BYTE XX

PRESS RETURN TO CONTINUE

G s W OB PW VW W IW O™ I S W OW ¢ sw o™
G Sen G Gws SW O O Gw S G O S S oW SW 0w

NOTE: When using the 0B's IB's test above do not use a HEX 'FF'. This code
will be used for further testing of the controller using another
diagnostic package. At present the results will be one of two
possibilities. 1If error codes 0l, 02 or 03 exist then the previous
pattern entered will be returned and the controller will remain in the
error reporting routine. The board is considered untestable until the
present memory problem is corrected. If any error code other then the
ones mentioned above exists the result will be a return of the previous
pattern entered. The controller will go to the Bootstrap Firmware

Program to enable additional micro code diagnostics to be entered via
another diagnostic package.

11



1.0

2.0

3.0

4.0

GS/DAN/0360B

TITLE

2228D TC Field Service Diagnostics for Rev. 2.
REVISION/DATE

Date: April 9, 1981
Documentation Release: Rev. 9111
Software Release: Rev. 1121

Part Number: 702-00978

e om0 0@ S ¢
o S om P g S

REFERENCE DOCUMENTS

280 - Asscmbly Language Programming Manual

Z80 - PI0 Technical Manual

280 - CTC Technical Manual

280 - SIO Technical Manual

Am9517 - Technical Information Sheet

MOSTEK 1979 Memory Data Book and Designer's Guide

2228D Telecommunications Controller Hardware Specification 1/8/80
Addendum to 2228D Telecommunications Controller Hardware Spec. 6/11/80
WANG BASIC 2 Language Reference Manual

CONF IGURATION REQUIREMENTS

4.1 Hardware
Minimum required configuration

2200 VP or MVP with 2236MXD or equivalent and 80 X 24 Terminal
2228D Rev. 2 Telecommunications Controller Board with 378-4219 Prom
RS232 Loop Back Connector

RS449 Loop Back Connector

Requires 56K bytes of user Memory

4,2 Software
MVP BASIC 2 Rev. 2.1 or VP BASIC 2 Rev. 2.3
when using the MVP software the device table must have the secondary
address of the TC Controller defined as listed below:

22280 Address Secondary Address

019 099
0lA 0%9A
018 098
0lC 0sc
0iD 090
OlE 0%t

OiF 0SF



5.0

PROGRAM DESCRIPTION

The Field Service Monitor Program and Microcode Diagnostics are stored
on a Floppy Diskette under file names 28DFSR2 and FSDIAGS respectively.

The Monitor Program handles all screening, test control, and error
reporting. Following is a description of the normal screens (shown in
appendix D) that will be encountered when using this diagnostic.

SCREEN 1 - This is a warning screen identifying the intended use of this
diagnostic. Also the Revision level is displayed.

SCREEN 2 - This screen requests operator input of the correct device
address for the controller, (default is O0lC). After the operator
depresses return the Monitor program checks the device for a Ready/Busy
condition. The result is displayed to the operator. Note: a Busy
response indicates either the device address is wrong or the controller
will be unable to respond to any future requests from the Monitor
program.

SCREEN 3 - This screen requests operator input of the condition the
controller is in, LED ON or OFF. If the LED is OFF the operator will
answer Y. The monitor will immediately enter a communications test
between the controller and the 2200. Note: the communications test is
only run upon initial entry of this diagnostic dr upon a restart request
by the operator from the menu.

If the LED is ON or Flashing the operator will answer N. The next
question will appear which asks the operator if the LED is Flashing. If
the operator answers N, indicating the LED is ON solid an error screen
will be displayed and no further testing wil take place. If the answer
is Y, indicating the LED is Flashing the monitor will check the
controllers power up diagnostic error reporting routine for the error
that was detected. If a RAvM failure of some type exists, an error
screen will be displayed and no further testing will take place. If any
other type of error exists, the controller will be forced into the
operating system firmware portion of the prom and the communicaticns
test will be invoked. Note: if the communications test is invoked
after determining no RAM errors exist the LED may remain on or off
ingnore this condition.

SCREEN 4 - This screen displays the conditions of the DMA/PID Test (the
first communications test.) Any errors will be reported on this screen
and no error looping will be used. If a CPU Time Out error occurs, no
further testing will take place. If a failure to get an IBS from the
controller occurs, no further testing can take place. B8oth failures
indicate a fault in either the DMA or PIO.

SCREEN 5 - This screen displays the conditions of the DMA Multiplexer
Test (the second communications test.) Any errors will be reported on
this screen and error looping will be automatically invoked.

{



SCREEN 6 - This screen requests testing parameter inputs from the
operator. The parameters are Loop or Halt On Error, Display or no
Display of instruction/information screens, and the number of passes
each test is to make.

SCREEN 7 - This screen displays the conditions encountered by the
controller after successful completion of the communications tests. It
is at this time the microcode diagnostic program file is downline loaded
from the disk to the controller memory, starting at location 0900.

SCREEN 8 - This is the menu screen and indicates that the microcode was
successfully loaded into the controllers memory and that the controller

has been sent to this program and is awaiting test requests from the
monitor.

The remaining screens are test screens and are self-explanatory. Each
test will provide the operator with error information indicating the
cause of the failure.

[ 2
The following is a brief description of each test that will or can be
performed using this diagnostic. These tests are more exhaustive checks
of the various capabilities of the controller not performed in the power
up diagnostic.

Automatic Testing - These two tests check the communications capability
of the controller utilizing the firmware microcode portion of the prom.
The tests check the ability of the controller and 2200 to communicate
utilizing the PIO and DMA chips.

The DMA/PI0 Test transfers a 256 byte incremental data pattern tc the
controller memory starting at address 0900. It then reads back and
compares the data sent with the expected data. Successful functioning
of this test will result in advancement to the next communications test.

The DMA Mulitplexer Test is designed to check the high order address bit
multiplexer for the DMA chip. A unique byte is placed in each of the
memory locations shown below. Then each unique byte is read at the
specific address and checked with the expected byte.  Successful
completion of this test will result in advancement to the parameter
inputs by the operator and eventual loading of the microcode diagnostic
progam.

ADDRESS AND BYTE = 8000 (00), 8100 (0O1), 8200 (02), 8400 (04), 8800 (08)
$000 (10), AOCC (20), COCO (40)

The remaining tests are invoked by the operator from the menu of the
Monitor program.

RE-KEY INPUT PARAMETERS SFO - This routine allows the operator to
reinput the Loop On Error or Halt On Error, Instruction / Information
Display, and Number of Passes parameters. After reentry the microcode
program is again downline loaded into controller memory.



MOVING INVERSIONS MEMORY TEST SF1 - This test program performs & more
exhaustive RAM memory check using the moving inversions test procedure
with a AA/55 test pattern. This test routine has been enhanced to allow
the user to select all banks. Chain mode will automatically select all

banks ergo every bank will be tested on one pass rather then requiring

four passes as is required for the Rev. 1 controller. Screening is
enhanced to keep the user informed as each bank is completed in the ALL
mode of testing. Note: if an error is detected it will display the
address of failure, the expected and actual data patterns. If the data
patterns are equal, this indicates a Parity RAM failure has occurred.

SIO EXTERNAL LOOP SF2 - This test requires the RS232 Loop Back connector
be installed. The test runs a more extensive test of the SIO and
associated circuitry wutilizing Async, Bisync, and SDLC modes of
operation. Error messages are more in detail than for the power up
diagnostic. No option switch setting is required.

SIO/DMA TEST SF3 - The RS232 Loop Back Connector is required for this
test. The test performs an interaction check between the SIO, OMA, and
CTC utilizing the Bisync mode of operation. Transfers of 256 bytes, 512
bytes, 1K, 2K, 4K, 8K, and 16K are performed with error checking after
each transfer completion. A time out feature is also incorporated in
case no transfer operation takes place indicating an SIO DMA problem
exists. The screening has been enhanced to provide the user with the
current transfer size in progress.

CONTROL CHARACTER RAM TEST SF4 - The RS232 Loop Back Connector is
required for this test. The test operates in two modes. First the
Control Character RAM is flooded not to recognize any characters. With
the SI0 and DMA (Receive channel only) activated 256 characters 00 to FF
are transmitted and received. The CTC is monitored as well as the DMA
checking each character did not cause a downcount of CTC channel 2 after
completion of each transfer. The Control Character RAM is ther flooded
to recognize all characters as control characters. The CTC channel 2 is
monitored after each transfer to insure a downcount occurred indicating
a control character was recognized.

PRIORTY INTERRUPT TEST SF5 - The RS232 Loop Back Connector is required
for this test. The test will check the IEI/IEO line connected between
the SI0, CTC, and PIO is functioning properly. It also insures the

priority scheme with the SI0 having the highest and the PIO the lowest
is maintained.

RS449 LOOP BACK TEST SF6 - The RS449 Loop Back Connector is required for
this test, also the Switch on the rail must be in the RS449 position.

The tests performed are the same as those performed by the SI0O EXTERNAL
LOOP Test.

OPTION SWITCH TEST SF7 - This test allows the operator to test SW2 on
the controller motherboard. After test entry the screen will display
the current switch setting. The operator need only change the setting
of the switch at will and the screen display will automatically reflect
the new setting. To exit the test the operator must depress RETURN.
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6.0

7.0

8.0

9.0

CHAIN MODE SF8 - This test invokes the tests associated with Special
Function Keys 1, 2, 3, 4, and 5. This program will invoke each test one
at a time for the number of passes entered during parameter entry. All
banks are tested during the Moving Inversions Test.

RESTART SF9 - This entry forces a software reset of the controller to
location 0000 of the prom. The Monitor program is also reset to the
first screen. Note: if an error existed during the power up diagnostic
and if bank number 4 of the moving inversions test was not run the
operator will have to wait for the power up diagnostic to complete
before proceeding. However, if neither of these conditions mentioned
exist, the operator may begin immeciately.

LOAD PROCEDURE

The operator must request the Loading of file 28DFSR2 using the LOAD RUN
DCF and "28DFSR2" RETURN procedure.

OPERATING INSTRUCTIONS

All operating instruction are screen prompted and require no detailed
explanation.

REVISION HISTORY

2228D Field Service Diagnostic for Rev. 2 and up affects Basic Monitor
Program only.

Bug corrected to allow all device address testing - previous release
would not load micro code into any controller that did not have device
address 01C.

Corrected to allow for more addresses other than 01C and Ol1F.

Key-RETURN to Continue screen statemerts changed tc read Press RETURN to
Continue.

MISCELLANEOUS

SF Key 16 Is reserved for use with a menu driven diagnostic package
currently not available. Use of tnis key will result in the
user having to reloac the diagnostic program and may yield
unpredictable results.



APPENDIX A
TEST AND ERROR INFORMATION TABLE




TEST NO. TEST NAME ERROR CODE
1 DMA/PI0 NONE
2 DMA NONE

MULTIPLEXER
TEST
3 MOVING NONE
INVERSIONS
4 SI0 FO
EXTERNAL
LoaP
Fl
F2
F3.
F4
F5
Fé6
F7
F8
F9
FA
FB

FAILING MODULE or DESCRIPTION

Screen display of the expected data and
actual data.

Screen display of the failing address,
expected data and actual data.

Screen display of the failing address,
expected data and actual data.

Receiver failed to enter hunt mode in
either Bisync or SDLC mode of testing.
Display will give mode of testing.

Transmitter failing to send sync or
flag characters during Bisync or SOLC
mode of testing. Display will give
mode of testing.

Receiver failed to receive sync or flag
character and exit hunt mode. Display
will give mode of testing.

Transmitter failing to transmit data
characters. Display will give mode of
testing.

Receiver failed to receive transmitted
character. Display will give mode of
testing.

Data error between transmitted and
received character. Display will give
mode of testing, expected and actual
character.

Transmit interrupt failed to occur
during Bisync mode of testing.

Receive interrupt failed to occur
during Bisync mode of testing.

Overrun interrupt failed to occur
during Bisync mode of testing.

CTS interrupt failed to occur during
Bisync mode of testing.

OCD interrupt failed to occur during
Bisync mode of testing.

BCDO interrupt occurred when DCD was
supposed to be turned off during Bisync
mode of testing.
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TEST NO.

TEST NAME ERROR CODE

5

~

SIO/DMA FO

Fl1

F2

F3

Fa

F5

Fé6

CC RAM FO

Fl

PRIORTY FO

Fl

. F3

RS449
LOOP BACK TEST

FAILING MODULE or DESCRIPTIGN

S10 failed to enter hunt mode after
initialization. :

SI0 failed to transmit sync characters
after transmitter initialization.

SI0 failed to receive sync characters
and exit hunt mode.

Timed out waiting for transfer complete
on channels 0 and 1 of the DMA chip.

CTC channel 0 downcounter failed to
decrement as a result of EOP from the
DMA,

Data error between transmitted and
received data. Display give expected
and actual data.

Parity error occurred during DOMA
transfer.

Character was recognized during non
recognition  test. Display gives
character that caused failure which
equivocates to the RAM address.

Character failed to recognized during
recognition test. Display gives
character that caused failure which
equivocates to the RAM address.

CTC interrupt failed to occur in
allotted time.

SI0O interrupt failed to occur after CTC
interrupt bhad occurred and before a
return from interrupt was executed.

PIO interrupt occurred before
completion of service to the CTC

interrupt i.e. a return from interrupt .

has not been executed.

PIO interrupt failed to occur within
the allotted time.

SAME ERRORS AS SIO EXTERNAL LOOP



APPENDIX B
MODULE DESCRIPTIONS




APPENDIX C
RS232 & RS449 LOOP BACK CONNECTOR WIRING DIAGRAM
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RS449 LOGP BACK CONNECTOR
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APPENDIX C

R8232 & RS449 LOOP BACK CONNECTOR WIRING DIAGRAM
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RS232 LOOP BACK CONNECTOR

!

Protective Ground ! 1
]
!
!

Transmitted Data  R—— 2
1 !
1 !
1 !

Received Data ) [rO— 3
!
'
'

Request to send y ST 4
2 !
2 !
2 !

Clear to Send o 5
2 !
2 !
2 !

Data Set Ready K s 2 ~===§
3 2 !
3 2 !
3 2 !

Signal Ground 3 2 ' 7
3 2 !

3-cmeom- 2 ———————-

2 !

Carrier Detector 2e=m—- 8
]
'
!

Reserved for Data Set Testing 1 9
!
'
!

Reserved for Data Set Testing ! 10
!
!
!

Secondary Carrier Detector ! 11
1
!
!

! 12
1
!
!

Secondary Clear to Send t 13
'
!

11

14

15

16

19

20

21

22

25

[V RV BV RV BV RV RV BV ]

+

w

(VEVLEV.EV.EVEVY RV AV EV RV RV RV AV IV RV NV RV IRV RV RV RV RS I

Secondary Transmitted Data
Transwmitted clock
Secondary Received Data
Received clock

Unassigned

Secondary Reque:zt to Send
Data terminal Ready
Sig§a1 Qua{ity Detector
Ring Indicator

Data signal rate selegt6r
Transmitted Clock

Unassigned



RS449 LOOP BACK CONNECTOR

11
! 20 !
' 2 !
! 2]-=m—emme 6
lemmeeo 3 ! 6
1 ! S====22 | 6 Send Data
Send Data 1 ! 4=—==2 5 ! 6
1 ! 2 5 23—~ + SD Timing
SD Timing l====--5 2 5 ! 6
1 ! 2 S5====24 1 6 Receive Data
Receive Data 1 ! 6=-=-2 ! 6
1 ! 7---=25 1 6 Request To Send
Request To Send ] ! 7----3 7 ! 6
1 ! 3 7 26—~~——mua + Receive Timing
Receive Timing +-==-e- 8 3 7 ! 6
1 ! 3 +====27 ! 6 Clear To Send
Clear To Send | ! 9eecs 7 ! 6
1 ! 3 7 28 ! 6
1 !'10 3 7 ! 6
1 ! 3 7 29----8 ¢ Data Mode
Data Mode 1 4---11 3 7 ! 8 6
1 41 3 7 30----8 6 Terminal Ready
Terminal Ready 1 4---]2 3 7 ! 6
1 ! 3 7--==31 | 6 Receiver Ready
Receiver Ready 1 ! 13---3 ! 6
1 ! 32 ! 6
1 ! 14 ! 6
1 ! 33 ! 6
1 ! 15 ! 6
1 ! 34 1 6
1 ! 16 ! 6
1 ! 35— 6 Terminal Timing
Terminal Timing l------]7 !
! 36 !
! 18 !
! 37 !
119
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APPENDIX D

SCREEN SAMPLES
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REVISION: 1121

WARNING  FIELD SERVICE DIAGNDSTIC FOR 22230 REV 2 & UP

PRESS "RETURN’ TO CONT IR




22280 TC FIELD SFRVICE DIAGNDSTICS REV 1121
Requires VP BASIC Rev. 2.3 or MVP BASIC Rev. 2.1
Available device addresses ared

013 01A 018 01C 01D O1lE O1F
What is the device address 2 01C

DEVICE IS5 READY

PRESS ‘RETURN’ TD CONTINUE

Device address ‘0O1C’ will be used for all tests

Is the LED OFF ? ‘'Y’ or ‘N’#%Y



DMA/PIO TEST

Sending 256 Bytes of data to controller memory
Reading & comparing 256 Bytes of data from controller wmemory

DMA/PIO test passed

DMA MULTIPLEXER TEST
Sending unique address patterns
Reading and cowmparing unique address patterns

DMA address multiplexer test passed

Device address ‘01iC’ will be used for all tesis

Do you want to loop on error ‘Y’ or ‘N’ N

* The program will STOP on error

Do you wanl to display instructions ‘Y’ or ‘N’ Y

* Instructions will be displayed

How many passes do you wish to make (less than 1000007 1

* Al]l tests will make 1 poss(es)

KEY ‘RETURN’ TO CONTINUE



Sending wmicrocode test programs to controller memory
Transfer of microcode successful
Forcing controller into microcode teslt program

SF
SF
SF
SF
SF
SF
SF
SF
SF
SF

NVNONOCUDWR=O
1

TEST SELCCTION MENU

RE-KEY INPUT PARAMEIEKS
MOVING INVERSIONS MEMORY TEST
810 EXTERNAL LOOP

SI0/DMA TEST

CONTROL CHARACTER RAM TEST
PRIORITY INTERRUPT TEST
RS449 LOOP BACK TEST

OPTION SWITCH TEST

CHAIN MODE

RESTART

SF 16— RETURN TO MAIN MENU

STRIKE

THE SPECIAL FUNCTION KEY ASSOCIATED W1TH THE DESIRED TEST

WHICH TEST DO YOU DESIRE?



MOVING INVERSIONS TEST

This test will run a more complete RAM check end is bank selective. In the Chain
Mode bank selection will be all.

KEY ‘RETURN’ TO CONTINUF

MOVING INVERSIONS TEST

for bank 1 address 2000 TO 3FFF
for bank 2 addresc 4000 TO 7FFF
for bank 3 addrecs 8000 TO RFFF
4
f

Enter
Enter
Enter
Enter
Enter

for bank addrece COCO TO FFFF
for all of the above

[ SRS B

Enter the number of the bank you wish to tesl 5



PASSH 1
MOVING INVERSIONS TEST

Forcing controller out of hosts.-.
Controller entered selected test(s)
Haiting for controller to complete selected test(s)

Bank 1 (2000 to 3FFF) OK
Bank 2 (4000 to 7FFF) OK
Bank 3 (8000 to BFFF)
Bank 4 (C000 to FFFP)

MOVING INVERSIONG TEST

Forcing controller out of host....

Controller entered selecled test(s)

Waiting for controller to complete selected test(s)

Moving Inversions test passed ««ssController is back in hostl
Bank 1 (2000 to 3FFF) OK

Bank 2 (4000 to 7FFF) OK

Bank 3 (8000 to BFFF) oK

Bank 4 (C000 to FFFF) oK



SI0 EXTERNAL LOOP

This program tests the controller’s SID external loop back circuitry. The tests
are conducted in all 3 modes ie Async, Bisync and SDLC. In addition 3 vectored
interrupt tests are performed, Transmil, Receive, Overrun, CTS, & DCD.

KEY ‘RETURN’ TO CONTINUE

PASSH 1
SI0 EXTERNAL LOOP

Forcing controller out of host....

Controller entered selected test(s)

Waiting for controller to complete selected test(s)

SID external loop passed «essController is back in host



SI0/DMA TEST

This test requires the KS232 LOOP BACK Plug. The test checks the ability to
transfer data frowm one section of memory to another. The test is run in the

Bicync wode.
This test checks transfers of 256 bytes, 512 bytes, 1k, 2k, 4k, Bkyand 16k.

KEY ‘RETURN’ TO CONTINUE

SI10/DMA TEST

Forcing controller out of host....

Controller entered selected test(s)

Waiting for controller to complete selected test(s)

SI10/DMA test passed ssxeController is back in host
2546 Byte transfer OK

812 Byte transfer OK

1k transfer 0K
2k transfer OK
4k transfer OK
8k trancfer DK

16k transfer 0K



CONTROL CHARACTER RECOGNITION RAM TEST

This program checks the static ram using the SID in Async wmode. The failing char
acter is interpreted as the RAM address. INSTALL RS232 LOOP BACK

KEY ‘RETURN’ TO CONTINUE

PASSH# 1
CONTROL CHARACTER RECOGNITION RAM TEST

Forcing controller out of host....

Controller entered selected test(s)

Waiting for controller to complete selected test(s)

Character RAM test passed «sssController is back in host



PRIORITY INTERRUPT TEST

This test checks the IEI and IED line between the SI0,CTC, and P10 chips. The
test insures also that higher priorty is observed. INSTALL RS232 LOOP BACK

KEY ‘RETURN‘ TO CONTINUE

PASSH 1
PRIOKITY INTERRUPT TEST

fForcing controller out of host-.-«

Controller entered selected test(s)

Waiting for controller to complele selected test(s)

Priority Interrupt test passed +ee:Controller is back in host



RS449 LOOP RACK

This program tests the controller’s SID external loop back circuitry for tre
RS449 plug. The RS449 LOOP BACK wmust be INSTALLED and the Toggle switch switched
- Testing is the same as for the SID External Loop Test.

KEY ‘RETURN’ TO CONTINUE

PASSH 1
RS449 LOOF BACK

Forcing controller out of host....

Controller entered selected tesi(s)

Waiting for controller to complete selectled test(s)

RS449 loop back passed eseslontroller is back in host



OPTION SWITCH TEST

This program tests the user option switch on the mother board. The user setls
the switch to the desired switch setting which will automatically be updated on
the screen. To exit the routine the user must key RETURN.

KEY ‘RETURN’ TO CONTINUE

OPTION SWITCH TEST

0 0 0 0 0 O 0O 0 O
N N F F F F F F
t F F F F F F F

USEK OPTION SWITCH (SW2)

KEY RETURN TO EXIT TEST



TEST SELECTION MENU

SF O - RE-KEY INPUT PARAMETERS

SF 1 - MOVING INVERSIONS MEMORY TEST #
SF 2 - SI0 EXTERNAL LOOP *

SF 3 - SI0/DMA TEST %

SF 4 - CONTROL CHARACTER RAM TEST ¥

SF 5 - PRIORITY INTERRUPT TEST #

SF 6 - RS449 LOOP BACK TEST

SF 7 - OPTION SWITCH TEST

SF 8 - CHAIN MODE

SF 9 -~ RESTART

SF Ib = AETURAN TO MAIN MENU
STRIKE THE SPECIAL FUNCTION KEY ASSOCIATED WITH THF DESIRED TEST

WHICH TEST DO YOU DESIRE?

CHAIN MODE TEST ROUTINE

THIS TEST WILL CALL AND EXECUTE ALL MARKED (%) TESTS

THE ENTIRE TEST WILL BE EXECUTED 1 TTME ()

KEY ‘RETURN’ TO CONTINUE



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 e TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECENICAL SERVICE BULLETIN

SECTION: HardWare General

NUMBER: _HWG 7008 REPLACES: DATE: 03/R4/87 PAGE _1 OF 2

MATRIX ID. 7401 PRODUCT/RELEASE# Telecommunications

TITLE: TelCo Services for Modem Connections

PURPOSE:

To provide field personnel with a very basic overview of the different
types and quality of TelCo Services (lines) for modem connections.

EXPLANATION:

There are basically two types of phone line connections for modem data
services. They are called Switched and Leased line services.

The most common line connection is the Switched or 3002 Unconditioned
Voice Grade Line. This is the same type and quality of line over which
voice conversations occur. The 3002 Unconditioned Voice Grade Line has a
frequency range of 300 to 3300 MHZ. This type of line provides good data
communications at rates of 0 to 4800 BPS.

The second type of line connection is the Leased line. There are two
types of leased lines to be considered. The first is the Loaded Line
connection. The Loaded Line uses the same 3002 Voice Grade Line as
Switched services except that 2 or 4 wire connections are used and there
are two types of line conditioning available. The line conditioning types
are C or D. C conditioning limits the amount of envelop delay distortion
while the D conditioning is for high performance channels and limits
C-notched noise and is normally used with data rates of 4800 to 9600 BPS.
The Loaded Line uses small inductors of 88 mHenry placed in line at 6000
foot intervals to reduce attenuation. The second type of Leased Line
connection is the Un-Loaded line. Un-Loaded lines are leased lines that
allow for higher data rates of up to 19.2K BPS. The Un-Loaded line has a
higher bandwidth of frequency range and the loading coils are removed.
There lines are referred to as 3010 type, 11000 type or metallic twisted
pair. Specifications and characteristics for this type of line can be
found in the Bell System Technical Reference #43401.

GROUP: Telecommunications Software Support-New Products MAIL STOP: 00l-11A

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TRCANICAL SERVICE BILLETIN ~
SECTION: Hardjare General -

NUMBER: _HWG 7008 REPLACES: DATE: 03/24/87 PAGE _2 OF _2

MATRIX ID. 7401 PRODUCT/RELEASE# Telecommunications

TITLE: TelCo Services for Modem Connections

CORRECTIVE ACTION:

When recommending data service lines to a customer, use the data rate
required for the application, the type of modem (ie. Switched vs. Leased),

and the above supplied information to recommend the type of service that a
customer should order.

ADDITIONAL INFORMATION:

LDSU or Local Distribution Service Units by characteristic use broad
ranges of frequencies for communication. For this reason, it is suggested

that LDSU's be connected to Un-Loaded lines for proper operation at higher
data rates.

If you plan to connect an LDSU to a leased Loaded line then data rates ey
should be kept to 4800 BPS or less.

GROUP: Telecommunications Software Support-New Products MAIL STOP: 001-11A

COMPANY CONFIDENTIAL
WANG Laboratories, Inc. o~
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Table 1. Compatible Modems for Wang's 2780, 3780 or 3741 Emulation Software
Bell Data Set Line Speed
(or equivalent) | (bits/sec.) Decision* | Required Options**
201A 2000 A 1. EIA Interface
B 3. With Alternate Voice
(Send & Receive) c 6. Without New Sync
D 7. Half-duplex (2-wire)
201C 2400 A 1. Transmitter Internally
Timed
Dial Serviceg B 3. Without 801 ACU
Send Receive C 5. EIA Ring Indicator
D 8. With Automatic Answer
F 10. Automatic Answer
(Selective)
- 2088 4800 A 1. ;:angmitter Internally
- me
(Send & Receive) B 3. Without 801 Automatic
Calling Unit
c 6. CC on when AL pressed
(cC=Data set ready)
D 8. With Automatic Answer--
Permanent
E 9. Desk Mounting
* When the Bell Telephone System is contacted by a customer or a vendor to
discuss compatible modems, a Bell representative identifies desired
options by asking the customer if he wants Decision A, for example. If
so, the customer replies "yes, I want Option 1."
*% A1l options listed in Column 4 for a particular data set should be
selected.
ﬂ.\
[47

WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE. LOWELL. MASSACHUSETTS 01861, TEL. (617) 851-4111, TWX 710 343.6769, TELEX 94-7421
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Table 2. Compatible Modems for Wang's TeIetype Emulation Software

Bell Data Set*

(or equivalent) Transmission Mode and Rate
103A or 1034 Full duplex up to 300 baud
202C or 202S Half duplex up to 1200 baud

* If a 103A or 103J type modem is used, it should be ordered with optional
features which provide an originate and an answer capability (also, a
receive long space disconnect feature is desirable). If a 202C or 202S
type modem 1is used, optional features should include originate, answer,
and receive 1long space disconnect capabilities. To use a break signal,
the reverse channel option should be included.

LABORATORIES, INC.

(WANG )0'! INDUSTRIAL AVENUE, LOWELL., MASSACHUSETTS 01851, TEL. (617) 8581-4111, TWX 710 343.6709, TELEX 04-7421
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TECHNICAL ASSISTANCE CENTER
NEWSLETTER

N

VI.B.4

#00805

VS SYSTEMS-INTERFACE-TELECOM I/0 PROCESSORS.

TOPIC: ZZVQgiTELECOMMUNICATIONS I0P, MODEM OPTIONS

When uéﬁng 208A type modems with 2 or more remote drops on
the line, easure the following strapping in the modems:

Transmitter timing internal
Continuous carrier
Continuous CTS

second holdover not used
Sync not used
(CC) lead on

Transmitter timing internal
Switched Carrier
Switched CTS

Host Modem'in Al -
B3 -
Cé -

D8 - One

E10 - New

F11 - DSR
Remote Modem Al -
B4 -
C5 -

D7 - One

E10 - New

Fl11 - DSR

%‘ Remote drops is defined

or one or more remote modems

For point to point (one
use the options specified above under Host Modem for both modems.

second holdover is used
Sync not used
(CC) lead on

as either 2 or more remote modems
with MSU's attached.

remote modem with nd MSU attached),

If you are operating correctly with different options than
stated above, please contact Matt Zaboy/MS 8236A/X6152 with the

options you are using.
options.

Please double check to verify different

o RO
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1979
Bl Trade Show Exhibit Schedulellll

April

4- 6 Word Processing Exposium '79
9-12

Lake Geneva, WI

Interface ‘79 (National) Chicago, IL

Sept.

6- 8 Graphic Arts '79/The
Charlotte Show

Charlotte, NC

N Modems NN

INTRODUCTION/DEFINITION

The computer industry manufactures data processing
equipment that utilizes DIGITAL signals to represent binary
coded information internally. The communications industry
provides networks and communications equipment that
supports voice information which is carried or transmitted
using ANALOG signals.

For data communications it is necessary to provide a
means of connecting or interfacing the analog designed
communications network to the digital pulse requirements of
the data processing equipment. Devices used to make this
connection are called MODEMS. The term modem is a
contraction of the words modulator/demodulator. A modem,
therefore, is an electronic device for the conversion of signals
between a business machine and a communications line.
When in the send mode, it modulates digital pulses to analog
form. When in the receive mode, it demodulates the analog
form back into the orignal digital pulses. The data link
consists of two modems, one at each end of the telephone
line, 10 provide for this signal conversion. The modems must
be matched; that is, they must be identical or electrically
equivalent in operation.

MODEM TYPES

There are many types of modems available from Bell
Telephone and from other independent companies. Modems
can best be grouped according to operating speeds and by
identifying a special function group.

GROUPED BY SPEED

Type Speed Use with
Wang
Equipment
1. Low Speed 0- 600BPS* 2227B or2228B
2. Medium Speed 1200 - 2400 BPS 22278 or 2228B
3. High Speed 3600-9600BPS  2227B or 2228B
{2228B or 7200
BPS only)
4. Wideband 19,200 - 230,400 BPS not supported

*BPS - Bits Per Second - Modem speed is specified in
Bits Per Second.

Low-Speed Modems

Low-speed modems most commonly support speeds of
50, 75, 110, 300 and 600 BPS. These modems are used
primarily in the interactive communications environment
supporting teleprinters and display terminals.
Medium-Speed Modems

Medium-speed modems support transmission speeds
from 1200 to 2400 BPS. They are utilized for interactive or low
speed batch operations.

High-Speed Modems

High-speed modems operate in the 3600 to 9600 BPS
range. Most common speed is at 4800 BPS on dial-up lines.
Leased lines are usually required for 7200 and 9600 BPS. This
modem type is used for high speed remote batch data
transmissions.

Wideband Modems

Wideband modems support transmission speeds greater
than 9600 BPS. Use of these modems is small and requires
special leased lines.

The following is a list of special-purpose modems. They
are listed apart from the standard modem types because of
their uniqueness and special purpose. Except for the null
modem, they serve the same purpose as the standard modem
(i.e., signal conversion).

GROUPED BY SPECIAL FUNCTION

Type Speed Use with
Wang
Equipment
Acoustic Couplers  up to 1200 BPS 22278 or 22288
Short Haul Modems up to 9600 BPS 22278 or 22288
Wang Null Modem  up to 9600 BPS 22278 or 22288

-

*




Acoustic Couplers
Acoustic Couplers do essentially the same thing as

modems. The modem is hard-wired connected to the
telephone line and electrically transfers data. The acoustic
coupler is portable and transfers data acoustically via an
ordinary telephone. Acoustic couplers support transmission
speeds up to 1200 BPS maximum:.

Short Haul Modems

Short Haul Modems, also referred to as Limited Distance
Modems, are designed for data communications ranging
from a few hundred feet to about ten miles. They are non-
Bell compatible and are used mostly for private line hard-
wired links. Some can operate over Bell voice grade
telephone lines.

Wang Null Modems

The Wang Null Modem is simply a connector that
provides for the local connection of a Wang 2200 System to a
terminal, a host computer, or another Wang System. The
null modem replaces standard modems providing for local
connections and makes the pin assignments compatible
between the two devices being connected.

There are two versions of the null modem; they are the
2227N and the 2228N. As their names imply, the 2227N is
used with the 22278 controller and the 2228N is used with the
22288 controller.

The 2227N has no polarity; that is, it makes no difference
how it is connected. It is used only with the 22278 (or OP62).
The 2228N has polarity. In other words, one end of the null
modem must receive the cable from the 22288 (or OP62B).
The other end will receive the cable from the other device
being connected. The null modem is used with the 2228B
controller and will support the synchronous mode of com-
munications. The 2228N null modem can be used with the
22288 in asynchronous mode and with the 2227B. However,
the reverse channel capability becomes disabled.

AVAILABILITY

Wang Laboratories does not manufacture or supply
modems or acoustic couplers. This equipment must be
obtained from Bell Telephone or from other suppliers.
Modems may be rented from Bell in your locality or they may
be purchased from any one of several modem manufacturers.

Ordering of a modem for a Wang Customer is not the
responsibility of a Wang salesman nor is the installation of a
modem the responsibility of a Wang serviceman. However,
as a service to your customer you can assist in this area by
referring him to the Data Service Representative of Bell
Telephone in your local area. Or, you can provide him with a
list of various suppliers as given in this article. The listing of

these suppliers is for convenience only. Wang Laboratories is
not affiliated with or endorsing any of those listed companies.

BELL MODEMS

Just as IBM is the giant in the computer industry, Bell is
the dominating force in the modem marketplace. Because of
sheer size and total number of modems installed, Bell
modems have become the "‘standard” and are used to
measure or compare modems of other vendors for com-
patibility. As mentioned earlier, two modems are required in
the data link and they must be matched.

In other words, it must be identical in operation to that of
the Bell modem it will be communicating with. Bell Modems
compatible for use with Wang 2200 Series Systems:

Bell Modem Speed
103A/103J 300 BPS
212A 300/1200
202C 1200
202S 1200
202T 1800
201A 2000
201C 2400
208A 4800
208B 4800

MODEM OPTIONS
Bell System Modem Options to be used with Wang
2227B/2228B Controllers.

REQUIRED OPTIONS

Bell 103A Series 300 BPS
Without Auto-Dialer
Loss of Carrier Disconnect
Send Space Disconnect
Receive Space Disconnect

Bell 102J Series 300 BPS
Request Standard Bell
Factory Furnished Options
Without Auto-Dialer
Common Grounds

Bell 202C or 202S Series 1200 and 1800 BPS
No Local Copy or Primary Channel
Bell Engineered Timing Options
Without Auto-Dialer
Signal and Frame Ground Connected



Bell 201A Series 2000 BPS
EIA Interface
With Alternate Voice
Without New Sync
Half-duplex (2-Wire)

Bell 2201C Series 2400 BPS
Transmitter Internally Timed
ElA Ring Indicator
Without New Sync

Bell 208B Series 4800 BPS
Transmitter Internally Timed

SUPPLIERS

Low-Speed Modems
Anderson Jacobson, Inc.
1065 Morse Avenue
Sunnyvale, CA 94086
{(408) 263-8520

Omnitec Data Corporation
2405 South 20th Street
Phoenix, AZ 85034

(602) 258-8244

Rixon, Inc.

2120 Industrial Parkway
Silver Spring, MD 23004
(301) 622-2121

Vadic Corporation

505 East Middlefield Road
Mountain View, CA 94043
{415) 965-1620

Medium-Speed Modems
International Communications Corp.
8600 Northwest 41st Street
Miami, FL 33166
(305) 592-7654

Intertel, Inc.

6 Vine Brook Park
Burlington, MA 01803
(617) 273-0950

/= Penril Data Communications Corp.
5520 Randolph Road

Rockville, MD 20852

{301) 881-8151

Rixon, Inc.

2120 Industrial Parkway
Silver Spring, MD 20904
(301) 621-2121

Syntech Corporation
11810 Parklawn Drive
Rockville, MD 20852
{301) 770-0550

Vadic Corporation

5065 East Middlefield Road
Mountain View, CA 94043
(415) 965-1620

High-Speed Modems
GTE Lenkurt, inc.
1105 County Road
San Carlos, CA 94070
{415) 591-8461

Rixon, Inc.

2120 Industrial Parkway
Silver Spring, MD

(301) 621-2121

Acoustic Couplers
Anderson Jacobson, Inc.
1065 Morse Avenue
Sunnyvale, CA 94086
(408) 263-8520

Data Access Systems, Inc.
100 Route A6

Mountain Lakes, NJ 07046
(201) 335-3322

Livermore Data Systems Inc.
2050 Research Drive
Livermore, CA 94550

(415) 447-2252

Omnitec Data Corporation
2405 South 20th Street
Phoenix, AZ 85034

(602) 258-8244

Short Haul Modems

Computer Transmissions
2352 Utah Avenue

El Segundo, CA 30245
(213) 973-2222
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number and revision level located on component side

of printed circuit board).

Wang has added the Racal-Vadic model VA3450 modem to its telecommunications
product line. The Wang version (WA3451) of the VA3450 is slightly different
than the Racal-Vadic version. These differences are outlined in this PSN.

To understand the changes to the VA3450 use this PSN in conjunction with the
Customer Engineering reprint for the Racal-Vadic Model VA3450 Manual. This

manual can be found under the class code III.H.10M-1 and can be reordered by
the part number 729-0997.

This PSN is organized into the following paragraphs:

0 Introduction

.0 Racal-Vadic Manual Changes

.0 Wang Switch and Strap Options

.0 Wang External Switches

0 Operational Differences

0 Additional Installation Information
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1.0 INTRODUCTION

The WA3451 series modem has been revised to include an integral
line-connect (DATA/AANS/OFFL) switch on the front of the unit. Seven internal
option straps (straps x, y, aa, ab, ac, ad, and ae) have been also added to
the printed circuit board. The DATA/AANS/OFFL switch and strap "x" permits
the modem to be used for manual operation with a standard voice telephone.

The MA position of the switch disables the automatic answering functions of
the modem and allows the TelCo line to be used as a normal telephone circuit.
(Straps "aa" through "ac" provide optional user programming of EIA pins 18 and
25; and straps "ad" and "ae" are used for factory selection of microprocessor
memory size. Strap "y" selects microprocessor internal ROM if IN, and
external ROM if OUT. The changes required to update the reprinted Racal-Vadic

manual are specified below.)

2.0 RACAL-VADIC MANUAL CHANGES

A. Page 2-3 - For use with a standard telephone, follow the installation
procedure on page 2-3 of the Racal-Vadic manual. Connect the modem
as shown in the PSN figure 1, instead of figure 2-1 as shown in the
Racal-Vadic reprint.

B. Page 3-1 - The updated front view presented in the PSN figure 2
should be referred to instead of the version shown on Page 3-1 of the
Racal-Vadic manual. On all subsequent front views, refer to the PSN

updated figure.

C. Page 3-U4 and 3-5 - The operating procedures presented on pages 3-4
and 3-5 remain essentially unchanged when using the DATA/AANS/OFFL

switch except for the following considerations:

1. For automatic modes of operation, leave the DATA/AANS/OFFL switch
in the AANS position when the modem is not in use.
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Mates with
RJ11C Voice Jack
(Telco-supplied)

T-Adapter
(supplied with modem)

Standard Telephone
(user-supplied)

To DTE
(user-supplied)

FIGURE 1 - CONNECTION TO DATA JACK

HIGH  DATA
TXD  RXD HS CTS DSR DIR

arYasyarllasyar fepYaryararyarta

ANS  LOW  OFFL

FIGURE 2 - CONTROLS AND INDICATORS
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2. For manual modes of operation, leave the DATA/AANS/OFFL switch in

the OFFL position when the modem is not in use.

3. For, Manual Originate/Manual-Answer operation, hang up the
telephone handset when modem enters data communciation mode (step

4 of Manual Originate, step 2 of Manual-Answer).

4. Be sure to return the DATA/AANS/OFFL switch to the AANS or OFFL
position when data communication is complete to avoid unnecessary

telephone charges.

D. Page 5-3 - Add the following information to appropriate columns in
Table 5-1 (page 5-2) of the Racal-Vadic manual:

Strap Function Enabled Normal
Position Position

Enable Line Connect switch In In
Internal Memory Access In Out

aa Test Indication on J3/25 In Out

ab Busy-Out Control on J3/25 In In

ac Busy-Out Control on J3/18 In Out

ad Select 4K ROM In Out

ae Select 2K ROM In In

E. Page 5-7 - Add the following information to the option strap list:

x. When IN;

1. Line-connect (DATA/AANS/OFFL) switch on front of unit
connects modem to telephone line when the switch is
placed in DATA position.



aa.

ab.

ac.

ad.

ae.
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2. Allows the modem to automatically connect to line when
the switch is placed in the AANS position, and disables
the automatic line-connect functions when placed in the
OFFL position. When OUT, line connect switch is not

operational.

When IN, modem will generates a logic HIGH on pin 25 of
RS232C connector J3 during test. (Strap ab must be OUT.)
When OUT, pin 25 does not provide test indication.

When IN, modem will busy-out the telephone line when a logic
HIGH is applied to pin 25 of RS232C interface connector J3.
(Strap aa must be OUT.)

When OUT, pin 25 does not control busy-out.

When IN, modem will busy-out the telephone line when a logic
HIGH is applied to pin 18 of RS232C interface connector J3.
When OUT, pin 18 does not control busy-out.

When IN, modem internal program memory (ROM) is set to 4K.
This is a factory-set option, not for field use.
When OUT, strap ae must be IN.

When IN, modem internal program memory (ROM) is set to 2K.
This is a factory-set option, not for field use.
When OUT, strap ad must be IN.

When IN, the microprocessor's internal ROM is selected.
When OUT, external ROM is selected.
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3.0 WANG (WA3451) SWITCH AND STRAP OPTIONS

The WA3451 series modem has been revised to include an integral line-connect
(DATA/AANS/OFFL) switch on the front of the unit. Seven internal option
straps (straps x, y, aa, ab, ac, ad, and ae) have also been added to the

printed circuit board. The position on the straps and switches required to

update the reprinted Racal-Vadic manual are specified below.

RACAL-VADIC, P/N - 81164-011 Rev. G,H (Bottom PCA)

81165-~011 Rev. D (Top PCA) )
cCLesep-on
DPEN - Of ¢
2336Dg
FUNCTION 81164 OPTION SWITCH OR POSITION D1S AT
STRAP NO. ModEtng
—— e
A. Unattended
disconnect disabled A-1 closed o
B. Respond to
remote test enabled A-2 closed onN
A3 oFfF¢
C. Character-length A3 A5
Q5 ofF
8 bits (3400 only) closed closed
9 bits open closed
10 bits closed open
11 bits (3400 only) open open 2200-2236DE
D. 103 operation enabled A-l4 closed ON
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FUNCTION 81164 OPTION SWITCH OR POSITION
STRAP NO.
E. No option,
option disabled A-6 closed ON
F. Loss of carrier
disconnect enabled A-T closed oM
G. Initiate remote
test remote DLB B-1 closed onN
H. Force data
terminal ready disabled B-2 open Of ¢
I. Mode selection originate, answer B-3 open oF ¢
J. maximum input
data rate 1205 bps-enabled B-14 open o€
K. Abort timer
: oN
disconnect enable B-5 closed
L. Data format asynchronous B-6 open et
O
synchronous closed
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FUNCTION 81164 OPTION SWITCH OR POSITION
STRAP NO.
M. DSR control on in test open OF
N. Line connection switched network out SAVAY
0. Receive space ‘
]

disconnect disable in
P. Send space

disconnect disable in W
Q. Slave clock

mode disable out avY
R. Transmitter e out

output level -10dbm 2 in
S. Carrier out ouT

delayed normal in i
T. Received data in N

in DLB enable out ouT
U. Transmit clock internal out oVt
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FUNCTION 81164 OPTION SWITCH OR POSITION
STRAP NO.
U. Transmit clock internal j out but
V. Data rate select
(EIA Pin 23) disabled k out'?.
W. Signal common to
T
chassis ground not tied m out
X. Terminal control ’2
of DLB (pin 19) disabled n out -
Y. Clear to send CTS follows out oLt
Control CXR q in N
Z. Speed indication
to Pin 12 disabled r out oot
AA. Local test delayed busy S in W
Control out & ALB U in 2
BB. Transmit and
received clocks
to interface enabled in i
(pins 15 & 17) v in P
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FUNCTION 81164 OPTION SWITCH OR POSITION
STRAP NO.

CC. Voice data

switch enabled X in iv
DD. External memory

access enabled y out ovT
EE. Test indication

on J3-25 enabled aa out 6 LT
FF. Busy-out ac in \

Control pin 18 ab out ouUT
GG. Software ae in W

Selection enabled ad out dUT

— 81165===== option
(top board)

HH. Receiver demodulator

(manufacturing test

only) enabled w5 out ovT
II. Dynamic range

select -13 to -48 dbm wht out ouT

10
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FUNCTION 81164 OPTION SWITCH OR POSITION
STRAP NO.

JJ. Amplitude

equalizer disabled wi out oVt
KK. Phase

equalizer disabled w2 out ovT
LL. Amplitude and

phase response normal w3 out ovt

11
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4.0 WANG (WA3U51) EXTERNAL SWITCHES (front and rear)

4.1 FRONT PANEL

1. ANS (Force Answer) This switeh is used to force the modem into
the answer mode. When the telset is
controlling the modem, (manual answer mode),
this switeh must be used after answering the
telephone to force the modem answer tone and

mode.

2. High Low (Speed) This switch sets the speed of the modem (when
in the originate mode) to either high speed of
1200 bps (3400/212) or low speed of 300 bps
(103). This switch will not affect the speed
of the modem in the answer mode, because it is
controlled by the calling modem. The speed
selection must be made before-lifting the
handset to originate a call.

3. DATA/AANS/OFFL This 3-position switch has the following

function:

A. DATA - Modem is off hook - forces modem to
originate mode.

B. AANS- Auto Answer Mode will answer
incoming phone call--forces modem
into answer mode. D.T.R. must be
present.

C. OFFL - Incoming call will not be answered.

12



4,2 REAR PANEL

1. DLB/OFF/ALB

2. NORMAL (left)
SELF TEST (right)

5.0 OPERATIONAL DIFFERENCES

III.H.10-1

When connected to another 3400 type modem, the
DLB position manually initiates the modem into
a remote test causing the remote modem to echo
back its received data. The OFF position

disables the device test modes.

The ALB position releases transmitter squelch,
switches receiver to transmit frequency,
busies line, isolates modem from line, and
flashes DSR lamp. ALB is inhibited when modem
is off-hook. This causes transmit data to echo

back on receive data line.

This switch sets the modem to the self-test
mode, causing the modem to generate a dot
pattern in the high speed mode and a
mark/space pattern in the low speed mode.

Terminal device will register all "U's".

The operational differences of the WA3451 are as follows:

1. The WA3451 automatically drops to a 10-bit data mode if internally
optioned for 2200/2236DE terminal support (i.e. 11-bit data) when it
detects a 2124 Bell Telephone modem at the other end.

2. The WA3U451 is strapped and compatible (at 300 or 1200 bps) for
remote terminal connections to the 2200 MVP, VP, LVP, and SVP

computers that have 2200 series interactive terminals (2236D,

2236DE, and 2236DW).

13



6.0 ADDITIONAL INSTALLATION INFORMATION

The WA3451 modem generates radio frequencies, and if not installed and
used properly (in striect accordance with Wang's instructions), it may
interfer with radio and television reception. However, it has been type
tested and found to comply with the limits for a Class B computing
device in accordance with the specifications in Subpart J of Part 15 of
FCC Rules, which are designed to provide reasonable protection against
such interference in a residential installation. If this equipment does
cause interference to radio or television reception, which can be
determined by turning the equipment off and on, try to correct the
interference by one or more of the following measures:

1. Reorient the receiving antenna.
2. Relocate the computer with respect to the receiver.
3. Plug the computer in a different outlet so that computer and

receiver are on different branch circuits.

NOTE:
Recommended reading on this subject is: "How
to Identify and Resolve Radio-TV Interference
Problems", this booklet is available from the
US Government Printing Office, Washington, DC
20402, Stock No. 004-000-00345-4,

14



WA 3451 MODEM

) SWITCH SETTINGS
SWITCH STANDARD SHIPPING RSAF VS 15-65 ACCESS  CHANGE
ASYNCH  POSITION REMOTE FROM
(preset) MAINT. STD ASYN
Al ON ON ON ON ON
A2 ON ON ON ON ON
@‘* N OFF oN OFF oN 11 bits vs
[ ] L ] L] . L] - . . . L] L2 - . . - . L] . L] » L] . . L - * . Std 10 . Bit
AL ON ON ON ON ON
> OFF OFF OFF OFF oN Default
. . L] L] L] L] > L] L] L] L] L] L2 . L] * . L] . L] L] L] L3 . L] L] L * L] L] * * .to STD.
OFF ON ON ON OFF Read Sw's
L] L ] L] - L] L] L] . L] L3 . . . L ] ‘O_. . L] . .:—. L] L L] .—. L] L] - . L ] . .l‘ 'Wf be"“tkﬂ 10 ‘o B‘T
a7 ON ON ON ON ON
Bl ON ON oN ON ON
OFF OFF OFF OFF ON Default
OFF OFF OFF OFF ON Default
OFF OFF OFF OFF ON Default
B5 ON ON ON ON ON
OFF OFF OFF OFF ON Default
OFF OFF OFF OFF ON Defaul
++++++++++++4+4+++4 44444 Modem Switch Banks
NOTE: VS-300 ONLY .
+ + 1 1
+ If Remote Certification 1 1l ————- 1
+ cannot be accomplished + 1 : s 1
+ using preset switches, + 1 :B: 1
+ set Modem switches for + 1 H : 1
+ the RSAF settings. + 1 7 ————e 1
+ + 1 f Q— 1
+++++++ 4+ ] S s 1
1 cA: 1
1 : : 1
1 y A — 1
1 1

STRAPPING OPTIONS

IN
our

Preset b, ¢, £, h, q, x

d, g, j, k, m, n, p, r, s, t, u, v, w,

Standard Async Option 'u' in (disable pin 25 control of Busy Out)



. CUSTOMER ENGINEERING
TECHNICAL ABSISTAMCE CENTER
== " NEWSEETTER -
#20125
ITI H.1i0 (7401)
PERIPHERAL S-0OTHER- MDHEMQ (RACAL -VADIC),
TOPIC: _WANG 345i MQQgE“ENITPH AND STRAP SETTIMGE
The fellowing information represents the proper cswitch and
strap options for the WANG 3451 MODEM. These options are set
for Modems that have had the WXE ECU performed. The infermation
on the MXE ECO can be found in the TAC newsletter 20928, Modems
that hzve had the ECO inctalled will z2lso work with the MXD
controller.
. tWAZ4E1 STRAPPINGA
2200 Standard
RTC Fiode Async
Sirap -Seixiina_ Seitting_  Eunction When Sirap Is_In
a Out Out Line connection switched.
= In In Disables i02J and 2i2A response to
receive space disconnect.

c In In Disables 1027 and 2i2A tranemit
space prior to disconnect.

d Cut Out Enables slave mode clocking for sync

: cperation
(connects RE-222-C pin 17 to nin 243,

e Out Out Eelect O dbm transmit level (24B2C
leased line only)., "1" sirap must
be out.

£ In In Connects Carrier Detect (RG-232-C
pin ). Sitrap "o" must be in the
reveree position.

g Cut Out Connect (CTS) 4o (CD) (RS-222-C pin
5 to0 Blstrap "+" must be in the
reverse position,

b Out ~In Inhibits receive datz fto the

: interface during Response To Remote
PN Test (RTRT), &Strap "w" must be in
‘ the reverse position,
J tut Out Enables external tranemit clock

input for synchronous aoperation
(RE-2232-C pin 24),
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ITI.H. 10 (7401)
PERIPHERAL E-0THER-MODEMS (RACAL -VADIC).

TOPIC: _WANG 3451 MODEM SWITCH AND STRAP_SETTINGS (CONTINUED)

2200 - Standard
" RTC Mode fheync
Sirap Settipg Setting Fupctiopn When Sirzp Is In

k In Cut Enables speed celection from
RE8-232-C pin 22 (front panel HES
switch muet be in the LS position
for operation).

1 . In o In Transmitter cutput level -1Qdbm "e®

: strap must be out.- '
m Dut Dut  Connects Signal Ground to Chassis
. Ground (R8-232-C pin 1 4o pin 7).

n In Cut Initiate Remote Test from RE-232-C
pin 2i. (MXE ECO) strap must be in,

p Out Cut Clear To Send following Request To
Send. Strap "gq" must be in the
reverse position. :

q In In Clear To Send follows Carrier

' o Detect. Strap "p" must be in the
reverse position.

r Cut Out Enables espeed indicztion C1 <o

’ R&-c22-C pin 12.

s In Out When strap "s" is In, R8-232-C pin
25 controls ALEB and Busy Out., When
strap "&¥ is Out, RE-222-C pin 25
contreole Busy Out and RE-222-C pin
20 ie required for ALE.

t. In- Cut - Connects receive clock (SCR) to

. RE-222-C pin 17.

u .COut in Dicebles RE-232-C pin 25 conircl of
the Busy Out ALR circuitry., (MXE
ECO) strap must be out

v In Cut Connects tranemit clock to RE-232-C

pin 15.
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ITIZH.10 (7401)
PERIPHERAL §-OTHER-MODEMS (RACAL -VADIC).

2200 Standard
RTC Mode Async
Switch Seiting Setting_ Function

w In Cut Enables receive data to the
interfzce during Resraonse To Remote
Teet (RTRT). &S4rap "h" muet be in

.. . the reverse position.

X In In Enables the operation of the
DATA’AANS/OFFL switch on the modem
front panel.

y Dut In Selects microprocesseors’s internal
ROM.

™a Out Out When in, modem will assert a logic
high on pin 25 of RE-232-C
connector J2 during test. (strap
“ab® must be out.) When out pin 25
does not provide test indication.
ab Cut In Modem busies out line when logic
. HICH z2pplied to pin 25 of RE-g32-C.
ac ' In Out Modem bucsies out line when loagic
. HIGH applied to pin 18 of RE-g2232-C
connector, s

ad - Cut . Cut Modem internal program memory set
to 4K,

ae In In Modem internal program memory set
to 2K.
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PERIPHERAL S-0THER-MODEMS (RACAL-VADIC) .,

TOPIC:
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CUSTOMER ENGINEERING
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NEWSLETTER

#30125

WANG AT MODEM SWITCH_AND STRAP SETTINGE (CONTINUED)

—

Switch

o200
RTC Pode
Settina

Al

0n

On

O

OF

Cn

Standard
Asyne

On

On

Gn

Off

Function

Manual Disconnect: UWhen On, thic
switch sete the modem in the manual
disconnect mode. In this mode, the
exclueion key of an exclusion- key
telephone is placed in the DATA
position to connect & call, and the
handset is hung up only to break
the connecticon. When OFF, this
switch sets the modem in Unattended
Disconnect mode. In this mode, the
telephone handset is hung up to
malie 2 connection, and disconnect

-ie controlled through loss of

carrier or by TR turning off (this
mode requirees the telephone to be
optioned for date set control of
the line). -

Respond to Remote Test - When On,
thie switeh 2llowes the modem to
respond to the remote test command
from 38 WAZ451 or 2ichA-type modem
(High-speed mode only).

Charecter Length - These switches
cselect the character length +for
asynchronous data transfer. The
character length option includec
the start bit, information bits,
parity bit (if used), and citop bits,

> Bwiteh 42 » GQwiteh AR * Characte

On
Off
Qn
Off

On, this switch
pperation.
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ITI.H.10 (740i1) :
FERIPHERAL 8-OTHER-MODEMS (RACAL -VADIC).

ta e o

TOPIC: _WANG ZF4Di MODEM SWITCH enD STRAP SETTINGS (TONTIMIED)

2200 Standard
- RTC hode Async
Switch Sexting Setting_ Function

AE On OF+ Enable Option Switches - When OFF,
switch forces the modem into the
Standard Asynch configuration.
When On, the configuration of the
modem is controlled by the
individual switch settings. The
modem ie chipped with this switch
On, and the cption switches set to
enable 2200 RTC mode.

AT On On Carrier Loss Disconnect - When On,
‘ this switch enables disconnect on
/- l-second loss of carrier.

Bl On On Initiate Remote Test - When On,
this switch enables the Initiate
Remote Test seaquence in WA2451 and
2124 modes. When Of+, this switch
will casuse the modem to enter local
digit2l loopback when DLB is
selected in either WAZ4E1 or 2i2A
mode,

Be = . Dff Off Force DTR - When this switch is On,
. the modem will internally force on
Data Terminal Ready.

B2 Off Off Answer Only - When this switch is
Cn, the modem will enter answer
only mode,

B4 Of¢ DF £ Select 1220 bpe - When On, this
ewitch sets the interncl transmit
clocking 2t 1220 bps for use on
time division multiplexers, or
other terminal equipment that runs
overcspeed (WAZ451 mode only).

~ b On On Enable Abort Timer - When On, this
ewitch enablees the 24-cecond abort
timer.
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PERIFPHERAL S-0THER-MODEME (RACAL-VADIC),

TOPIC: WaNG 2451 MODEM SWITCH AND STRAP _SETTINGS (CONTINUED)

—————

2200 Standard
RTC Mode Asvync
Switch Scitting Setting Function
BE Off Off Synchronoue Operation - When Ony,
this switch enables synchronous
cperation, allowing the
transmit clock (SCT) eignal to be
precent on RS-232-C pin 15, and the
receive clock (8CR) 1o be present
on R8-232-C pin 17.
B7 Off Off Force DSR OFff in Test Mode - When

On, this option turns Data Set
Ready off in any test mode.
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I0RIC: _WA3451 MODEM (725-0110)

There has been confusion associated with the strapping
options, switch settings, and ECO information on the Wang 3451
modem. :

The following is a brief history on the modem whlch will
help clarify any confusion.

The modems received from Racal-Vadic are made specifically
for Wang. They have three switches on the front panel and the
Wang logo is printed on the modem. These modems are pre~set at
= the factory for 11 bit asynchronous operation and all switch
settings and strap options. are also pre-set. These modems,
although set for 11 bit operation, will work with systems that
use 10 bit operation. The modem will make this change
automaticallyéd NO switch or strap changes are required.

E C 0

An ECO was performed on the modem by Racal-Vadic to allow
the new MXE controller to run remote dieancostics. Thie ECO
required three strap changesy; K-IN, N-IN, and U-0OUT. Resistor
RS3 is removed and etches 2 and 4 of RN1 are cut on the

on-component side of Bli&4 PCB. Only modems that will be used
with the MXE require this ECO. Several hundred modems were
shipped previous to this ECO and do not require implementation.

P R &) B L E M

A small number of modems were released to the field with
only part of the ECO completed. The modem would go into analog
loopback when- in the idle state and switch A& on. The field fix
for this was to install the U strap. Unfortunately a second
problem occurred with thecse modems. Pin 21 (initiate remote
test) may float high on occasion and cause the modem to go into
the test mode. This in turn mey be transmitted to a2 remote
AN\ terminal and displayed as parity errors.
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PERIPHERALS-0OTHER-MODEMS (RACAL-VADIC).

I0RIC: _WA3451 MODEM (725-0110) (CONTINUEDR)Y
S O L u T I &) N

The proper solution is to return the modem to Home Office
stating on the return tag that the ECO needs to be performed.
Wang will then receive proper credit from Racel-Vadic. The
iemeorary field fix was to remove pin 21 from the cable or

remove the N strap. THIS IS NOT ADVISABLE NOR IS IT HOME OFFICE
POLICY.

The TAC newsletter #20507; Category III1.H.10 states problem
and fix 2s removing the N strap or pin 21. If experiencing this
type of problem, first check modem for ECO. If not completely
installedy return the modem to Home Office stating on return tag
that ECO needs to be performed. UOo not remove any pins from
cable or straps from board.

MaAaNUAL # 729 -0397 ERROR

The original Wang modem manual has an error on connector
pin assignments. The maenual states pin 15 as (RDL) initiate

remote test. This should be pin 21. The error appears on pages
5‘6, 5-7, 6'2- -

TELCO CONNECTIONS

The modem has four wires that caen be conmected to the telco
line. Under typical operation, two wires (tip & ring) are
used. These are color coded in the modem as red/green. The
other two wires black & yellow should be disconnected. The
modems ere shipped with T connectors that should have only two
pins attached in the modem side of the conmnector. Check this T
connector for correct option.

411 feedback from the field is welcome, as these problems
were dicscovered and reported to Home Office by field personnel.
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CIII.H.10

FERIFHERALS-OTHER-MODEME (RACAL-VADIC)
JOFIL: _WA_3451 MODEM FART_B725-011C

~ Several WAZ4El modems were released to the Field missing a
strap (U) on the bottom board (81164). This will cause the
phone 1c be in the busy mode. & clear indication of Thisz
problem upon powerirg up the CXR (Carrier Detect) is ON, ang DEF
(Data Set Readv) blinkinc. To correct thie problem, refer to
C.E. Manual H(729-0997) P. E-4. Add (U) strap as indicated cn
the boticm board (E1144).
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III.H-10 :
' PERIPHERALS-OTHER~MODEMS (RACAL-VADIC).

TOPIC:__WANG MODEM WA3451

. -In some cases, before Telco allows the attachment of the
WAa3451 to their lines, they may ask for the following*

The FCC registration # is AJ49EM-67213-DM-N
Ringer equivalence® 0.9B

The Telco Data phone USOC is RTC 503 for rotary dial
or RTC 2503 for touch tone dial.

This informatioh is in the Racal-Vadic manual #725-0997.



TECHNICAL SERVICE BULLETIN
SECTION: HardWare General

NUMBER: _HWG 5027 REPLACES: DATE: 07/30/85 PAGE _1 OF _1

MATRIX ID. 7407 PRODUCT/RELEASE# Telecommunications

TITLE: Gandalf 444/454 Modems

PURPOSE:

To notify the field of a potential problem using a Gandalf 444/454 modem.
EXPLANATION:

We have reports from the field that when the Gandalf 444/454 modem is used

on a multi-drop line, and strapped to switched carrier, it will generate a
tone on the line when: '

1. The equipment on the modem is powered off.
2. An unterminated RS-232-C cable is connected to the modem.

This creates noise on RTS, TX and RX.

CORRECTIVE ACTION:

Field representatives encountering this problem should have the customer
contact the nearest Gandalf representative for repair/replacement.

ADDITIONAL INFORMATION:

A faulty modem can be detected using a data scope, Bert test or running

the analog loop back test. The tone on the line can be detected using a
Butt set (phone hand set).

GROUP: Telecommunications Networking Support Group MAIL STOP: Ol15A

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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TECENICAL SERVICE BULLETIN
SECTION: SoftWare Technical

| WV

DATE: 05/07/85 PAGE _1 6F _1

W,

NUMBER:,?SWT 5046 REPLACES: _SWT 5020

PRODUCT/RELEASE# VS 2.2, 2.16, 2.19

“‘ o

MATRIX ID. 7622
TITLE: Tandem Dial Signal on 801C Auto Call Units

PURPOSE:
To clarify the Wang Systems Networking implementation of Bell 801C

signalling requirements.

EXPLANATION:
Bell 801C Auto Call units will accept either Binary A (1010) or Binary D

(1101) as a tandem dial (wait for second dial tome) signal across RS-366
Binary (A) is produced by entering a colon (:) in the

pins 14 through 17.
telephone number to be dialed; a Binary (D) by entering an asterisk (¥%).

CORRECTIVE ACTION:
Wang Systems Networking implements this signalling in a slightly different
A Binary (A) is produced by entering an asterisk (%) in the

manner.
telephone number dialed; a Binary (D) by entering a colon (:).

ADDITIONAL INFORMATION:

Many A.C.U. manufacturers allow for Binary (A) or (D) via strapping
If a customer is experiencing problems with auto-dial be sure to

options.
check these settings.

GROUP: Telecommunications Networking Support Group MAIL STOP: 0115A

*' CONPANY CONFIDENTIAL
WANG Laboratories, Inc.




TECENICAL SERVICE BULLETIN -
- SECTION: HardWare Technical

NUMBER: _HWT 5085 REPLACES: DATE: 04/16/85 PAGE _1 OF _1
MATRIX ID. 7201 PRODUCT/RELEASE# 9.6 FAM

TITLE: FCO 1118, 9.6 Frequency Agile Modem

PURPOSE:
To announce release of FCO 1118.

EXPLANATION:
FCO 1118, released March 29, 1985, documents ECO's 34028 and 36078.
A 1.0 Amp fuse is replaced with a .5 Amp fuse on the rear panel of the
FAM. This prevents the possibility of a overheated transformer.

FCO Kit #728-0136 will be available April 16, 1985. To obtain it, place
a routine order through the Logistics Order Processing System.

GROUP: ECO Support Group MAIL STOP: Q122

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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cc: SCOTT JOHNSON DATE: MaY 17, 1‘93'32T ASPS .
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i1 InEerface. with 2236DE: S erMinAlS sr e o ) - / ;//
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The following problems were discovered:
L
’gﬁ.fRacal—Vadic did not implement the ECN to make it compatible with MXE.
%" This ECN consists of removing R93 and cut Pin 2 and Pin 4 at RNl.

A clear indication of this problem upon powering up the WA 3451 CXR
(Carrier Detect) is ON, DSR (Data Set Ready) blinking and CTS (Clear To
Send) is ON which means it is performing DLB (Digital Loop Back) test.

lam ’§<? When WANG incoming QC (Manufacturing) notices this indication instead of
notifying the vendor (Racal-Vadic) they solve the problem in item No. 1 by
changing the position of switch A-6 to the open (OFF) position.
Unfortunately (A-6) in the OFF position supports only 10 bits.

I notified Racal-Vadic and they already fixed WA3451 in CE stock room and
Manufacturing for a total of 157 modems.

_0'4(

Onfortunately weIdd hotTknow the“auantlbvigf modems ﬁhat éere S _I¥LJ§ to

TR "'@P’"’? AT LTS

the;?iéla Lé;hio d;scover;ﬂg the‘above- problemsf% 1 you 1 could help us on

L D i Kb} sl ST Y0

this matter, spec;ficéily customer locations where these modems were shipped,
it w111 _.expedite the solution of this problem.

Regards,
s
‘ . e
,v(\; Lot edirdeh /JN\;'-' J\VRDQM\-:[“W 3 Ibrahim Azar
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This PUB contains specifications and part numbers for the Global Modem. This
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CHAPTER 1

INTRODUCT ION

1.1 SCOPE & PURPOSE

This manual contains information necessary to unpack, install and maintain
the Wang NETMUX. 1Included is a functional block level theory of operation,
installation instructions, corrective maintenance, schematic diagrams and
troubleshooting information. With the aid of this manual the Customer
Engineer will be able to make all necessary cable connections, perform initial
turn-on and system checkout, make necessary adjustments, analyze failures and
troubleshoot faults down to the major component and board level and remove and
replace major components.

1.2 APPLICABLE DOCUMENTS

The following documents contain additional information on the WangNet
system:

Title Wang Part No.
WangNet Backbone 729-1102-A
0IS Master Cable Interface Processor Board 729-1223-A
VS Master Data Link 729-1268-A
WangNet Cable Kit 729-1183

The address for ordering the above documents follows:

Wang Laboratories, Inc.

c/o (your Area Representative)
437 South Union Street
Lawrence, MA 01843

1.3 GENERAL DESCRIPTION

The NETMUX is a stand-alone unit that allows up to eight serial OIS slaves
to communicate with a polling unit on a Peripherals Band channel on the
WangNet system. The unit contains a 4.27 Megabit frequency agile modem, a
switching power supply and a digital logic section.

The MUX section provides for connection of up to eight serial devices
which are connected to eight pairs of TNC/BNC connectors. This section
monitors the WangNet through the modem and functions to decode instructions
and data received from the master, convert it to standard serial format and
move it on to the slave. It is always in a receive state with respect to the
master and a transmit state with respect to a slave unless instructed by the
master to pass data from the slave on to the master.

1-1
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The modem provides the interface to the WangNet system. Data is
transmitted at a 4.27 Megabit/sec. rate and modulation is accomplished by
phase shift keying of the RF carrier. A six channel modem was originally
includéd in the NETMUX. This modem provided six selectable frequencies in the
range 97.5 to 145.5 MHz. The channels are separated by 8 MHz spacing and
there are two guard bands at 82-97 MHz and 146-172 MHz. The modem connects to
the WangNet system via a pair of coaxial cables (one for tramsmit and one for
receive). The six channel modem may be externally filtered with a low pass
(0-160 MHz) filter to prevent harmonic interference in the video and CIU areas
of WangNet if an interference problem occurs.

A global modem is now available which extends the Peripheral Band
frequency band from 101.55 MHz to 348.94 MHz, occupying 32 channels. Of these
32 channels, only 19 will be used - the original six (0-5) and 19-31. The
other channels (6-18) will be suppressed through hardware filtering and
software EPROM channel selection to prevent conflict in the video and CIU area.

1.4 SPECIFICATIONS

1.4.1 6 CHANNEL MODEM SPECIFICATIONS

4.27 Mbps Modem Electrical Characteristics

Mode Half duplex, polling, asynchronous
Data Format Asynchronous, binary, serial
Modulation Two-level PSK

Data Rate 4,27 Mbps

RF Interface Imped.
Center Frequency
Channel Spacing
Frequency Stability
Transmit Level

Transmit Disable Level
Transmit Spurious Level

Carrier Turn-On Time
Receiver Input Level
Receiver Sensitivity
Image Rejection
Carrier Detect Level
Carrier Detect Time
Error Rate

* 84 mHz product excepted.

75 ohms unbalanced

101.5 to 141.5 MHz

8.0 MHz

.01%

+55 dBmv, adjustable +5 dB
-50 dB min.

Out of band -50 dB

*In band -40 dB

*%2 microsecond max.

+5 dBmv nominal

-5 dBmv min.

40 4B min.

-1 dBmv, adjustable +6 dB
*%3,0 microseconds

1 x 1078 within +5 dB of
nominal RX input level

*% Spec. depends on Saw filter transit time. TBD.

Modem Power Requirements

+12V @ 250 ma.
+5V @ 1 amp.
-12Vv @ 25 ma.

1-2
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GLOBAL MODEM SPECIFICATIONS

4.27 Mbps Modem Electrical Characteristics

Mode

Data Format
Modulation

Data Rate

RF Interface Imped.
Center Frequency

Half duplex, polling, asynchronous
Asynchronous, binary, serial
Two-level PSK

4.27 Mbps

75 ohms unbalanced

101.5 to 348.9 MHz

Channel Spacing 7.98 MHz
Frequency Stability .01%
Transmit Level +45 dBmv, adjustable +3, -5 dB
Transmit Level Flatness +3 dB
Transmit Disable Level -55 dB
Transmit Spurious Level
Band (mHz) Additive Non-additive
10-82, 170-218 72 55
82-170, 218-350 50 45
350-400 55 50

Carrier Turn-On Time
Receiver Input Level
Image Rejection
Carrier Detect Level
Carrier Detect Time
Error Rate

Modem Power Requirements

3 microsecond max.

+5 dBmv nominal

50 dB min.

~10 dBmv, adjustable +6 dB
3.0 microseconds

1 x 1078 within +5 dB of
nominal RX input level

Approximately 10 watts with the following outputs:
+12V +5% @ 600 ma. nominal
+5V +5% @ 1 amp. nominal
-12V +5% @ 250 ma. nominal

NETMUX OVERALL POWER REQUIREMENTS

+5V @ 6 amps max.
+12V @ 500 ma. max.
-12v @ 30 ma. max.
-5V @ 60 ma. max.

1-3
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l.4.4 NETMUX ENVIRONMENTAL REQUIREMENTS

Temperature: 10C to 32C (50F to 90F) Operating
-18C to +50C (OF to 120F) Storage (packed)
-40C to +60C (-49F to +140F) Transit (packed)

Relative humidity: 35% to 65% non-condensing operating (recommended)
20% to 807% non~condensing operating (allowable)
10% to 90% storage (packed)
5% to 95% transit (packed)

Altitude: 10,000 feet (operating)
50,000 feet (non-operating)

Physical Dimensions: Width Depth Height
7.5 in. 14 in. 10.5 in.
Weight: 15 1bs (6.8 kg)

1.5 GLOBAL MODEM FREQUENCY ALLOCATIONS

Channel Spacing = 7.9805825 mHz. Will use Channels 0-5 and 19-38 only.

Channel Frequency Channel Frequency
0 101.5485431 mHz ~  ——mmmmeemmemm e

1 109.5291256 14 213.2766981 }
2 117.5097081 15 221.2572806

3 125.4902906 16 229.2378631 CIU
4 133.4708731 17 237.2184456
5 141.4514556 18 245,1990281
6 149.4320381 % 19 253.1796106
7 157.4126206 20 261.1601931
8 165.3932031 21 269.1407756
9 173.3737856 VIDEO 22 277.1213581
10 181.3543681 23 285.1019406
11 189.3349506 24 293.0825231
12 197.3155331 25 301.0631056
13 205.2961156 26 309.0436881
' 27 317.0242706
——————————————————————————— 28 325.0048531
29 332.9854356
30 340.9660181
31 348.9466006

1-4
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CHAPTER 4

INSTALLATION

4.1 UNPACKING

Before unpacking the NETMUX, inspect the shipping carton for damage. Then
carefully open the carton, remove the unit and inspect it for damage. Also,
check that the following items are included and inspect them for damage:

Ttem Part No.
Power cable 420-2019
External filter 279-0298
Six inch Cable 220-0322
RF interconnecting cable (10 ft.) 220-0294
Standard Maintenance Manual 729-1217-A

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.

4.2 MINIMUM REVISION LEVELS

The circuit board and EPROM revision levels should be checked in order to
assure system compatibility. The procedure for removing the boards is covered
in Chapter 5. Minimum electrical revision levels are listed below:

Board E Rev
CPU (210-8350-A) R1
TX/RX (210-8351) R2
Mother Bd. (210-8352) R1

The manufacturing ID for the NETMUX unit appears on the diagnostic EPROM
located on the 210-8350-A CPU board (See Figure 4-1). The number should be
checked to verify that it is correct. Also, check that it agrees with the ID
number shown on the unit serial number label.

There are two revisions of EPROM. Rev 0 is used with F 7.5 - F 7.8 OIS
starters while Rev 1 requires F 9.0 starter for OIS usage or VS usage.

4.3 SYSTEM INTERCONNECTIONS

Figure 4-2 shows the interconnections from NETMUX to WangNet and to
datalink devices. Datalink devices must be connected to the proper terminals
in accord with the system configuration table. The transmit and receive
cables going to the modem are color coded and have opposite threads to match
the connectors on the modem. The silver connector has a right hand thread and
the gold connector is left hand threaded to prevent cross connecting the

cables.
4-1
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NOTE

When 4.27 megabit modems are connected to WangNet,
interference problems may occur on the Utility (video)

and Wang bands. To avoid this problem an external filter
may be connected in the transmit cable to all modems. The
filter should be installed only if a problem exists. The
proper installation 1s shown in Figures 4-3 and 4-4.

DIAGNOSTIC LED DIAGNOSTIC PROM
378-8041R1 (6 CHANNEL MODEM ONLY)
{R1 REQUIRES 9.0 STARTER
FOR PROPER OIS OPERATION)
378-8041R2 FOR 6 CHANNEL
OR GLOBAL MODEM.

Figure 4-1 210-8350-A CPU Board

4-2
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COVER SCREWS

PCB CONNECTOR
PANEL SCREW

CPU BOARD
210-8350 TX/RX BOARD
210-8351
4.27 MBPS
MODEM
POWER CABLE 279-0294 (6 CHANNEL)
420-2019 OR
279-5305 (GLOBAL)
Figure 5-1 Rear of Unit
MODEM
POWER
CONNECTOR
MODEM
MOUNTING
SCREWS
34 PIN
CABLE

Figure 5-2  Modem Mounting

5-3
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MOTHER
BOARD
210-8352

34 PIN
CABLE
220-3248

NETMUX
POWER
HARNESS
270-3283

Figure 5-3 Internal Components

Figure 5-4

Power Supply Mounting

FAN CABLE
220-1928

FAN
400-1027

SLAVE SWITCH
BOARD
210-8183

16 PIN
CABLE
220-3075

SWITCHING
POWER SUPPLY
270-0815

POWER
SUPPLY
MOUNTING
SCREWS



WANG LABORATORIES, INC.
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TECENICAL SERVICE BULLETIN
SECTION: SoftWare Technical

NUMBER: _SWT 5020 REPLACES: DATE: 03/26/85 PAGE _1 OF _1

MATRIX ID. 7622 PRODUCT/RELEASE# QIS 2.7; VS 2.2, 2.16, 2.19

TITLE: Tandem Dial Signal on 801C Auto Call Units

PURPOSE:
To clarify the Wang Systems Networking implementation of Bell 801C
signalling requirements.

EXPLANATION:
Bell 801C Auto Call units will accept either Binary A (1100) or Binary D
(1101) as a tandem dial (wait for second dial tone) signal across RS-366
pins 14 through 17. Binary (A) is produced by entering a colon (:) in the
telephone number to be dialed; a Binary (D) by entering an asterisk (*).

CORRECTIVE ACTION:
Wang Systems Networking implements this signalling in a slightly different
manner. A Binary (A) is produced by entering an asterisk (*) in the
telephone number dialed; a Binary (D) by entering a colon (:).

ADDITIONAL INFORMATION:
Many A.C.U. manufacturers allow for Binary (A) or (D) via strapping
options. If a customer is experiencing problems with auto-dial be sure to
check these settings.

GROUP: Telecommunications Networking Support Group MAIL STOP: 0127

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




Service Newsletter ...

February 23, 1978

TELEPROCESSING #5
2200 SERIES TELECOMMUNICATION CONTROLLERS ECNS

ECN #7967 PRODUCT 2228B PCB NO. 7224
1. Cut the etch between L7-9 and L6 pins 2 and 6.

2. Cut the etch between L3-1 and resistor R12 (10K) (other end

of resistor is tied to +5V).

3. Cut the etch between L3-1 and a test point.

4. Add jumper wire between L3-1 and L7-9.

5. Add a jumper wire between L6-7 (L6 pins 3, 7, 10 and 14 are
tied to resistor R5-1K so any of these pins will do) and L6
pins 2 and 6 (pins 2 and 6 are tied).

6. Change EIZ level from 1 to 2.

REASON: This change corrects the design error and allows for

bi-sync null modem to be connected so as to communicate to

another 2228, 2228B, 62B, WPS-TC or any other compatible host CPU

without requiring modem and use of telephone lines.

ACTION REQUIRED: Perform on customer complaint or requirement

basis. Repair depot must perform the ECN on boards coming in for

repair.

PRODUCT 2228B ECN NO. 8143

Change PROM From: 378-2060R2
To: 378-2060R3

LABORATORIES., INC.

( WANG ) 836 NORTH STREET. TEWKSBURY MASSACHUSETTS 01876, TEL 1617) 851 4111, TWX 710 343 6769, TELEX 94 7421

Printed in U.S.A.
13-266
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PRODUCT 2227B

Change PROM From:
To:

PRODUCT OPT. 62

Change PROM From:
To:

PRODUCT OPT. 62B

Change PROM From:
To:

REASONS:

378-2015R5
378-2015R6

378-2065R1
378-2065R2

378-2060R2
378-2060R3

ECN NO. 8144

ECN NO. 8145

ECN NO. 8146

1) Make break feature work (ECN #7967 must be done on 2228B).
2) Fix decrementing of EOR (End Of Record) counter when EOR

code is translated into HEX

3) Disconnect feature, if used, leaves data terminal ready

signal OFF until set CCV is executed.

ACTION REQUIRED:

Above ECN must be performed on customer com-

-plaint basis. Repair depot must upgrade boards coming in for

repair to above level.



Service Newsletier ...

TELEPROCESSING #2 August 23, 1976
22278 ASYNC CONTROLLER PRELIMINARY SERVICE BULLETIN CORRECTION

The 2227B Asynchronous Controller Preliminary Service Bulletin has
an error in the connector pins in Figure 1 (page 5). The figure below

shows the correct numbering.

/4 /5 /6 /7 /8 /7 20 zl 1.2, 23 24 zs

/ 4 5 b6 7 H o4z 13

FIGURE 1 CONNECTOR JUMPER

Jumper PIN to PIN

2 3
4 5
11 12
6 20
20 8

LABORATORIES., INC

( ANG) 836 NORTH STRFET, TEWKSBURY, MASSACHUSETTS 01876, TEL 1617) 851 4111, TWX 710 343 6769. TELEX 94 7421 Printed in U.S.A.
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ITEM(S) / PRODUCT(S):
2200 #3 22278 DIAGNOSTIC
INFORMATION AS OF JULY 7, 1976

///

Several errors have been discovered in the 2227B microcode. Two
revisions of the PROM on the 6730 PC Boards have been shipped to customers;
378-2015 and 378-2015 R1.

PROM REVISION R1 CORRECTS THE FOLLOWING MICROCODE ERRORS:

1. No break.
2. Even and odd parity bits are switched.

PROM REVISION R2 CORRECTS THE FOLLOWING MICROCODE ERRORS:

1. Parity/framing error at rates higher than 300 BAUD.
CURRENT KNOWN BUGS IN 2227B MICROCODE NOT YET CORRECTED ARE:
1. Disconnect does not work. To disconnect the line, hang up
the telephone.

2. Transmission code translation where SHIFT INSERT/DELETE is
specified is not working, e.g.:

a. TELEX to 5 level BAUDOT.
b. 2741 to 6 level CORRESPONDENCE.

R2 PROMS will be shipped to service offices that have 2227B
controllers in their area. A diagnostic tape will accompany the R2
PROMS shipped to the service offices. The diagnostic tape contains
test programs and the TTY Emulator package. Tape copies of the TTY

Emulator and 2227B TTY Emulator instruction sheet should be distributed

1P ABBOIIATORIES, INC

(WANG ) HIENORTHSTAEL T, TEWKSBURY, MASSACHUSETTS 01876 TEL (617) 851 4111, TWX 710 343 6769 TELE X 94 7421
.
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by field personnel to 2227B customers to provide the user with a sample
22278 operating program. The TTY Emulator can be used with WYLBUR

(IBM 370) in Burlington, Mass. The procedure for sign on is the same
as that used for 2227 (see below).

EMULATOR PACKAGE

2227B KEYBOARD/TIME SHARE INTERACTION

S.F. 'l = EMULATE TELETYPE 110 BAUD
S.F. '2 = EMULATE TELETYPE 300 BAUD
S.F. '3 = EMULATE TELETYPE 1200 BAUD
S.F. '14 = PRINTER ON/OFF LINE FLAG

RECEIVED ERRORS WILL DISPLAY AS FOLLOWS:
PARITY = 4+ (or ) = HEX 7E

OVERRUN = ,OVERRUN

FRAMING = <« (or ::) = HEX 7F

SF 1 & SF 2 EMULATE TELETYPE AT 110 & 300 BAUD
WYLBUR 617 272 8120
GTWX (FOLLOW INSTRUCTIONS IN S.B. 59)

SF 3 = EMULATE TELETYPE 1200 BAUD
WYLBUR 617 272 7420

4+TWX (FOLLOW INSTRUCTIONS IN S.B. 59)

SF 14 = PRINTER ON/OFF LINE FLAG
HARD COPY OF RECEIVED DATA

2227B DIAGNOSTIC

S.F. '1 = 1 BOARD ENTRY—LOOPBACK CONNECTION ADDR.=01C
S.F. '2 = 2 BOARD ENTRY--CABLED TOGETHER ADDR= 1C AND 1F
S.F. "3 = 2 BOARD TEST (VARYING BAUD RATE)

S.F. '13 = BREAK TEST

S.F. 'l4 = SHOW CSV

S.F. '15 = SHOW CCV

SF 1 = 1 BOARD ENTRY - LOOPBACK CONNECTION CHECKS OUT ONE 2227B USING
THE TEST CONNECTOR



SF 2 =

2 BOARD ENTRY -~ CABLED TOGETHER
CHECKS OUT TWO 2227B BOARDS IN SAME MACHINE USING A CABLE AND NULL

MODEM OR THE 2228 LINE MONITOR.

SF 3 = 2 BOARD TEST
BAUD RATE SELECTED

0=50

1=75

2=100
3=110
4=134
52150
6=200
7=300

0-15%
8=600
9=1200
10=1800
11=2400
12=3600
13=4800
14=7200
15=9600

*FROM BAUD RATE SELECTED TO 9600 BAUD

SF 13 = BREAK TEST

USED ONLY WITH 2 BOARD TEST

SF 14 = SHOW CSV

CSV (COMMUNICATIONS STATUS VECTOR)=
.1.2.3.4.5.6 CHARACTER POSITION

202020202020

MEANING

SF 15 = SHOW CCV

CcCVv (COMMUNICATIONS CON
..-..'.........I..‘lll.
.1.2.3.4.5.6.7.8.9.0.1.2.

TROL VECTOR)=
1.1.1.1.1.1.1.2 CHARACTER
3.4.5.6.7.8.9.0 POSITION

2020202020202020202020202020202020202020 VALUE

MEANING
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22278 TTY EMULATOR

DATE: July 9, 1976
ABSTRACT: This program causes a Wang system 2200 or WCS system to
look like a teletype to a foreign computer system. The program would

typically be used to interface a Wang system +to a time-sharing system
that supported teletypes as terminal I/0 devices.

REQUIREMENTS: Wang system 2200 with 8K of memory and option 2 (I1/0
ROMY or WCHS 20/30. The system requires a Wang sysem 2278 asynchronous
controller board. The program uses Keyboard/CRT and an optional line
printer.

SUPPORT: The +teletype emulator is designed to interface with &
time-share system at 110, 300, or 1200 baud. Interaction at each baud
rate is activated by keying a special function key to activate a
particular entry point in the program. The user may easily modify the
control parameters at & particular entry point +to interface with a
particular time-share system. Refer to the 22270 ref{erence manusal for
a description of control parameters. T

OPERATION: mount the program
Key CLEAR (EXEC), LOAD DCF "27B*TTY" (EXEC), RUN (EXEC).

The CRT will blank and the following sequence appear
22278 KEYBOARD/TIME SHARE INTERACTION

S.F. 1 EMULATE TELETYPE 110 BAUD
Fo ‘&2 EMULATE TELETYPE 300 BAUD
5.F. ‘3 EMULATE TELETYPE 1200 BAUD
S.F. 14 PRINTER ON/OFF FLAG
RECEIVED ERRORS WILL DISPLAY AS FOLLOWS:
PARITY=4
OVERRUN=. DVERRUN
FRAMING= (LEFT ARROW)

STOP  KEY DESIRED START-UP

When special function key ‘@ is depressed the following sequence would
appear on the CRT.

EMULATE TTY 300 BaAUD
1 8TOP BITS--300 BAUD--HALF W/DEL. MODE--ENABL.E T/R BREAK--
7 DATA BITS--EVEN PARITY
S.F. KEYS MAY BE USED TO SEND CONTROL CODE EQUIVALENTS
E.Go 27=HEX(1B)=ESCAPE
717=HEX(11)=X~-0ON

S.F. 714 PUTS OUTPUT ON/OFF LINE PRINTER
S.F. 715 IS PROGRAMMED TO SEND A BREAK SIGNAL

KEYBOARD/T.C. NOW ACTIVE



Disclaimer of Warranties and Limitation of
Liabilities

The staff of Wang Laboratories, Inc., has taken due care in
preparing this manual; however, nothing contained herein
modifies or alters in any way the standard terms and conditions of
the Wang purchase, lease, or license agreement by which this
software package was acquired, nor increases in any way Wang's
liability to the customer. In no event shall Wang Laboratories, Inc.,
or its subsidiaries be liable for incidental or consequential dam-
ages in connection with or arising from the use of the software
package, the accompanying manual, or any related materials.

wu NG LABORATORIES, INC.
Kt NOHTH STREED TEWKSHURY  MASSACHUSETTS OIBZ6 THL (61 B 000 WX 710 343 6769 TELEX 93 7401
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22278 TTY EMULATOR
DATE: July 9, 1976

ABSTRACT: This program causes a Wang system 2200 or WCS system to
look like a teletype to a foreign computer system. The program would
typically be used to interface a Wang system to a time-sharing system
that supported teletypes as terminal I/0 devices.

REQUIREMENTS: Wang system 2200 with 8K of memory and option € (1/0
ROM) or WCS &0/30. The system requires a Wang sysem 22278 asynchronous
controller board. The program uses Kkeyboard/CRT and an optional line
printer.

SUPPORT: The teletype emulator is designed to interface with &
time-share system at 110, 300, or 1200 baud. Interaction at each baud
rate is activated by keying & special function key +to activate a
particular entry point in the program. The user may easily modify the
control parameters at a particular entry point to dinterface with a
particular time-share system. Refer to the 22270 reference manual for
a description of control parameters.

OPERATIONZ mount the program
Key CLEAR (EXEC), LOAD DCF "27B*TTY" (EXEC), RUN (EXEC).

The CRT will blank and the following sequence appear
22278 KEYBOARD/TIME SHARE INTERACTION

S.F. ‘1 EMULATE TELETYPE 110 BAUD
S.F. ‘2 EMULATE TELETYPE 300 BAUD
S.F. ‘3 EMULATE TELETYPE 1200 BAUD
S.F. 14 PRINTER ON/OFF FLAG
RECEIVED ERRORS WILL DISPLAY AS IMOLLOWS:
PARITY=4
OVERRUN=. ODVERRUN
FRAMING= (LEFT ARROW)

STOP KEY DESIRED START-UP

When special function key ‘2 is depressed the following sequence would
appear on the CRT.

EMULATE TTY 300 BAUD
1 STOP BITS--300 BAUD--HALF W/DEL. MODE--ENABLE T/R BREAK--
7 DATA BITS-~EVEN PARITY
S.F. KEYS MAY BE USED TO SEND CONTROL CODE EQUIVALENTS
E.G. ‘27=HEX(1B)=ESCAPE
17=HEX(11)=X-0N
S.F. 714 PUTS OUTPUT ON/OFF LINE PRINTER
S.F. 1% IS PROGRAMMED TO SEND A BREAK SIGNAL

KEYBOARD/T.C. NOW ACTIVE



Disclaimer of Warranties and Limitation of
Liabilities

The staff of Wang Laboratories, Inc., has taken due care in
preparing this manual; however, nothing contained herein
modifies or alters in any way the standard terms and conditions of
the Wang purchase, lease, or license agreement by which this
software package was acquired, nor increases in any way Wang's
liability to the customer. In no event shall Wang Laboratories, Inc.,
or its subsidiaries be liable for incidental or consequential dam-
ages in connection with or arising from the use of the software
package, the accompanying manual, or any related materials.

LABORATORIES, INC.

( WANG)H:BG NORIM SIREET TFWKSBURY. MASSACHUSETIS 01876. TEL (617) 851 411 IWX 710 343 6769 TELEX 94 7421
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TELEPROCESSING #3 November 22, 1976

22278 PROM CHANGE

DESCRIPTION

A revised 2708 PROM chip (378-2015R3) for the 2227B asynchronous

telecommunications controller board has been released by ECN 5983.
The revised PROM corrects several deficiencies and offers several im-

provements over the previously released PROM 2015 R2.

The new PROM can be ordered from Burlington. This change should

be implemented on a next call basis.

The differences between PROMs 2015R2 and 2015R3 include:

a)
b)

c)

d)

The disconnect function is now operable.

The transmit code translation with shift character insertion
selected is now operable.

Sending of a BREAK signal will not terminate the receive se-
quence.

Transmission mode has been modified. ECHOPLEX mode has been
deleted. FULL DUPLEX mode requires a different input para-
meter., FULL DUPLEX WITH DELETION OF NULL CODES has been
added.

Refer to Table 2-1 of the 2227B Interim manual for transmission

parameters.

PROM 278-2015 R2:

New Release 2015 R3:

O=Half duplex 0O=Half duplex

1=Half duplex with deletion of - - l=Half duplex with deletion of
null codes null codes

2=Echoplex 2=Full duplex

=Full duplex =Full duplex with deletion of

null codes

LABORATORIES. INC

h——
( WANG) 836 NORTH STRFET, TEWKSBURY MASSACHUSETTS 01876, TEL (617) 851 4111, TWX 710 343 6769. TELEX 94 7421
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e) A capability to stop and restart transmission of data streams
has been added. The microcommand sequence 440C will stop
transmission of the active data stream. The microcommand
sequence 440D will restart the pending output data stream.

f) A seventh byte has been added to the communications status
vector. Byte seven contains the number of bytes still remaining

to be transmitted in the 2227B output buffer.

Two programs have been released to Field Service which require
modifications to work properly with the new PROM. The required changes

to these programs appear on the attached program comparison listing.

WAS: aa--- affected statements as they occur for PROM 2015 R2.
SHOULD BE: bb-—— affected statements as they occur for PROM 2015 R3.

The affected programs are:

27B*TTY - TeletypeR emulator with keyboard entry and CRT/line

printer output.

27B*TEST - Field Service diagnostic.



bb-—

PROGRAM COMPARISON

aa=27B*TTY1

bb=27B*TTY

11/8/76 27B*TTY DIFFERENCES R2 TO R3 PROM LISTING

0010 REM 27B*TTY1 OBSOLETE 27B*TTY 7/02/76 -WITH PRT---2227B TTY
EMULAT OR-—PREPARED BY TYLER OLSEN, WANG LABS R&D

0010 REM 27B*TTY 11/04/76 -WITH PRT-~-2227B TTY EMULATOR---PREPARED
BY TYLER OLSEN, WANG LABS R&D

0500 $GIO START RCV #1(G6$,A$) :GOTO 70

0500 GOTO 70

1250 P3$(1)="HALF DUPLEX":P3$(2)="HALF W/DEL":P3$(3)="ECHOPLEX":
P3$(4)="FULL DUPLEX"

1250 P3$(1)="HALF DUPLEX":P3$(2)="HALF W/DEL":P3$(3)="FULL DUPLEX":
P3$(4)="FULL W/DEL"

2227B*TEST: PROGRAM COMPARISON

aa=27B*T R2

bb=27B*T R3

11/8/76 27B*TEST DIFFERENCES R2 TO R3 PROM UPGRADE

0010 REM 27B*TEST 7/01/76 -----2227B DIAGNOSTIC--—-—
0010 REM 27B*TEST 11/8/76 - PROM 2015 R3 ~————- 2227B DIAGNOSTIC——---

0490 STR(B$(1),2,1)=HEX(30):P3$="FULL"
0490 STR(B$(1),2,1)=HEX(20):P3$="FULL"

1860 G8$=HEX(440AA000440C440C) :REM /SEND DATA
1860 G8$=HEX(440AA000440C) :REM /SEND DATA

1930 P3$(1)="HALF DUPLEX":P3$(2)="HALF W/DEL":P3$(3)="ECHOPLEX":
P3$(4)="FULL DUPLEX"

1930 P3$(1)="HALF DUPLEX":P3$(2)="HALF W/DEL":P3$(3)="FULL DUPLEX":
P3$(4)="FULL W/DEL"

2160 PRINT ".B.M.E.C.E.T MEANING"
2160 PRINT ".B.M.E.C.T.L MEANING"



2170
2170

2180

2180

2190

2190

2200
2200

PRINT
PRINT

PRINT
PRINT

PRINT
PRINT

PRINT
PRINT

".R.0.R.0.N.I"
".R.0.R.0.I.E"

".E.D.R.U.D.M"

".E.D.R.U.M.F"

" 'A'E.O.N.S .E"
" .AQE'O.N<'E .T"
".K.M.R.T. .R"
".K.M.R.T.R.."

3
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" . 2200

TELECOMMUNICATIONS: .
Troubleshooting the 2228D Board:

The following recommendations for troubleshooting communication
problems on 2200 systems utilizing the 2228D controller are to be performed
prior to board replacement.

1. CE should first try "power-up self test" diagnostic. By using a
RS232 loop back connector (WLI #420-1040) and turning SW2-1 ON
prior to power-up, the 2228D will run an additional self-test
"toutine called "S10 Bisync External Test." (Switch 2 is located
on the motherboard near RS232 connector.) The red LED will be on
for approximately 10 seconds and then should go off. If LED
stays on or blinks, it is an indication that the 2228D may be
defective. (This is documented in the 2228D Maintenance Manual
# 729-0858, peges 4-2 and 6-17.) Once this test has passed
successfully, the following information should be used to runm
more extensive tests. DO NOT FORGET TO TURN SW2~1 OFF!!!

Fins Deecziption Jumper Fin ilocstion
paea—— 2 Iranspit Deta Froo %o
— T 1 I o B 3 Receive Dats 2 3
e 6 60606 6066666 60 s brovert te Send : :
e:T (O né

W12 w8 BT 6432 6 Dets Ser Ready 1 20
25 2¢ 23 22 2% 20 1€ 1B 17 6 5 W 8 Receive Line Sig Detector | 1] : 12
e o0 0606000 ¢ 0 0 0 11 Secondary Reg to Senc 12 15
: - 12 Secondary Rec'd Line Sig Det 15 17

15 Receiver Sig Element Tim

17 Receiver Sig Liement Tic

20 Data Terzinsl Kesdy

RS=232 Loopback Cornector (WLl ££20-1040)

2. TUse 2 Wang Operating System Software (Rel. 2.3), other than
Customers, configured with a device address table which includes
2228D primary address (01C) and secondary address (09C). NOTE:
Secondary address must be hex 80 higher than primary. Also, con-
figure a partition for 2z minimum of 56R. (These prerequisites
a2re a must in order to run the following diagnostics.)

3. TField Level Diagnostics
A. All 2228D controllers in the field should be "Rev 2 or
Bigher" with the exception of & limited quantity of Rev 1's
originzlly installed at Mutual Benefit Life.
B. Single sided, single density (usually MVP and VP systems)
: Disk § 702-0097C 2228D TC Field Level Diagnostics Rev 2.
C. Dual sided, double density (usuelly LVP znd SVP systems)
Disk # 732-0002B LVP/SVP System Exerciser (which includes TC)
Run "Telecommunications'" and "2228D Field Service
Diagnostics Rev 2."
D. Availability of explanatory documentastion, which accompanies
the above mentioned diagnostic disks, would be helpful even
though the diagnostic disks are self-prompted.

4, Currently in the field, there zre only two acceptable numbers for
the PROM located on the memory board of the 2228D Communicatioms
Controller. They are # 4219 and # 438].



The following information is specifically for Northwestern Mutual Life:
1. Perform all previous procedures listed.

2. Be sure system and switch box are configured properly. There are five
different configurations for this account. They may all be found in
the National Accounts Alert Notice #19-2 dated January 27, 1982.
NOTE: 1If you are having problems bringing system up when loading TC
software, you may bypass switch box by running cable directly
from 2228D controller into modem.

3. Interpretation is not always available for all error codes. One of
these is 4D1520. This code is peculiar to NML's operating system and
appears quite often., History of the 4D1520 error code indicates that
the 2228D microcode did not load properly. This may result from bad
or disconnected modem, A/B switch box bad or switch in wrong position,
bad or discomnected cable, and possibly a defective 2228D board. A
variety of other error codes: 540220, P48, P34, etc., may indicate
some equipment, usually a printer, is powered down and/or configured
incorrectly. Do not overlook the possibility that Customers software
may be at fault.

4, Modem considerations for NML's Async operation: Black and yellow
wires should be disconnected from Telco line.

If you have any questions or would like copies of the
diagnostics, please contact the District.



Wa345i RADCAL VADIC MODEM

ﬂﬁgitgh/Strgn Settings for Dial-up and Dedicated Lines

fhe Wang Modem. RACAL VADIC WA3451 (P/N 725-0ii0). can be configured to meet
the needs of & particular installation by selecting the appropriate options.
The options are selected by switch banks and solder straps within the unit.
Normally these options need not be chanoced as they are preset to Wang specs
for use with & dial up line. However, if using a dedicated (leased) line
these options need to be checked as several are different.

Te gain access into the modem push the sides in along the middle one third at
the gap and the cover should release so that it may be lifted off. See the

back of this page for physical locations of eptions.

DIAL UP DEDICATED

Sw. Bk. A i1, 2. 4. 6, 7 on 1i. 2. 4, & on

Sw. Bk. B 1. 5 on 1 _ on
STRAPS DIAL UP DEDICATED
A ouT IN
B IN IN
C IN IN
D ouT ouT
E/L ouT/In IN/OUT (Miles Apart) .

OUT/IN (Within bldg or
office park)
-~ F/G INZQUT IN/OUT -
s H/W OUT/IN OUT/IN

J ouT ouT
K IN Iiv
M ouT ouT
N IN IN
P/Q OUT/IN IN/DUT
R ouT ouT
S/U/6B/7AC IN/QUT/0UT/IN IN/OUT/70UT/IN
T/V IN/IN IN/IN
X IN IN
Y ouT ouT
Ad ouT ouT
AD/AE OUT/IN oUT/IN
Wi ouT ouT
We ouT auT
W= ouT ouT
W& ouT ouT
W5 ouT ouT

Onz other change intermnally needs to be made for use on & dedicated

line.

is a

EEI

For a
vich is under the black cover along the edge of the board.

On the bottom board on the lodem is a black box.
removed by unscrewing the two screws holding it from underneath.
line should be attached to connector
dedicated line this red wire should be moved to connector Ei

red wire which for a dial-up

This needs to be
Inside

Be careful

>t to pinch the wires when replacing the black cover.

Externally for a dedicated line both Fodems on either end should have the

DATA/ &AaMS/0FFL ewitch

set to DATA (DER and DTR should be on) to make the

connection which is done by pressing the momemtary ANS switch on the

remote
switch

end.
to £4ARKNS

or OFFL.

The line may be broken by switching the DATA/AANS/OFFL
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2200
MVP/LVP

Remote 2236DE with RACAL-VADIC Modem (WA3451)

* THIS 1S A CORRECTION TO DISTRICT NEWSLETTER #17. PLEASE DISREGARD THAT
WRITE~UP AND USE THIS INSTEAD.

The following information should be helpful in bringing 2 remote DE terminal
on line. If still having a problem give us a call at the District Office.

1. Terminal and Mux D port set at 1200 baud 7592 19.2K baud-sw. 1, 3 on
1200 baud-sw, 1, 3, 5 on
2. Must use TC cable part # 220-0113 12' e 220-9230 8o tmgx
Runs from 36DE to modem, and from Mux D port to modem.
3. Racal-Vadic (WA3451) Modem switch settings
Internal (push sides of cover in and pull up)
Switch Bank 4 (on right up fronmt)-sw. 1, 2, 4, 6, 7 on or closed
Switch Bank B (on right mid board)-sw. 1, 5 on or closed
External
High/Low - Righ (1200)
DATA/AANS/OFFL DATA-this position at remote site
- . ' zfter connection made to put modem
in data mode.
iJ AARS (center position)-this
position at host site if ready to
go on line/at remote use this
setting while dialing host system.
OFFL-this position at both ends
when not in use to avoid running
up telephone bill,

NED Kb mi CI3 DA PYR W (31

i@l
!QZp
O
O
O
O
O
O
O
O

©

DLB/OFF/ALB (not marked, on left facing rear panel)
Must be in off position which is center.
ALB and DLB are for loopback testing.
Normal/Self-Test (not marked, on rear pamel to the right of DLB/OFF/ALB
when facing).
Must be in normal, to left when facing awzy from cables.
Self-Test used for loopback testing.

Mates with
R}13C Voice Jack
{TelCo-supplied)

T-Adapier |
lsupphedg\s ith modem)
V26-3037
D0

o . ';I: 3 ndg rd Telephone
= To 310V ac outlet

lvsu-suppbed)

V= /

Q 220-D\12 (2 RELE

ToDTE
i {user-supplied)
Dl.k,"ou PLd S motmaLfsuot Ty .
[ LI XY} 07 Te it~ Q.WN“:N.



TELECOMMUNICATIONS

Incorrectly Wired Loopback Connectors

The loopback comnector (Part # 420-1105) used to test the 2228D, a 2200 TC
Controller, and the W4-FTC Wangwriter TC Controller may be improperly wired. A correctly
wired plug should be wired as follows:

PINS 2 to 4

PINS 3 to 5 to 7

PINS 9 to 11

PINS 10 to 12 to 14



TELECOMMUNICATIONS STATUS - PAGE 3

0IS 3270 EMULATION

Vertical bar transmitted instead of exclamation.

STATUS = F;XED PROBE = F000677
Problem with Dup functibn.
STATUS = FIXED PROBE = F001152
Cent sign transmifted wrong.
STATUS = UNDER INVESTIGATION ' PROBE = F001282
Print files don't print correctly.
.STATUS = REJECTED (Design problem) PROBE = FO01305
-0IS BATCH TELECOMMUNICATIONS

Compatibility problem between:

- TC 1.9 and 0S 6.3 and

" TC 1.9 and 0OS 7.2
STATUS = FIXED PROBE = F000752

F000819, FO00866

Line dr&ps after 14 Wack's

- STATUS = FIXED PROBE = F001148
Document left in use after receiving RVI
STATUS = FIXED | PROBE = F001184
Sporadic problems with note codes.
STATUS = UNDER INVESTIGATION PROBE = F001133



o~ | | " TELECOMMUNICATIONS

INSTALLATION OF REMOTE TERMlNALS ON THE 2200 A SYLLOGISM
by Tom Thel, CE Softwore Support P

" Local or remote connection should be tronsporenr fo 2200 rermmols. i
Local or remote connection should be transparent to 2200 rermmol conrrollers
- Therefore, modems should be heard andnotseen. . . . . . .

ne o

Lo

(Author's note: This concludes a one-part series. For those troubled with ellipses and non sequirurs, an exami-
nation of the footnotes, synopsis, definitions-and references below may be in order.)
Footnotes:
1. Current 2200 termmols and terminal conrrollers
"a. Choracteristics
e asynchronous, full-dup!ex 11-bit chorocter (see ebo)
® fransmission rates = 300,600,1200,2400,4800,9600,19200 bps (on the MXD boord 4800
marked = 19200 acrual; 4800 is obrained via C.E. infervention) . -
b. - Connector Type - R5232C
c¢.  Connection Points
®  [ocal—uninterrupted cable run up to 2000 feet
, terminal connector, terminal cable (see term cable), controller connector
7~ ® Remote— via dial-up or leosed phone line

o terminal connector, RS 232C straight-thru cable (220-01 1 3 or 220-0119 or 220-0220)
N connecring ferminal with one modem and controller connector with other modem,
' ~ modem at each end of phone line (see modem), phone line
d. Terminal Models :
e  2236D (no longer on price Insr)
® 22036DE aond 2236DW (transmission rates of above rerminols are swnrch selectoble to
300,600,1200,2400,4800,9600,19200 bps) v -
e. Terminal Controller Models : '
®  LVP & MVP: either 2236MXD (4 ports) or 22C82 (see below)
2236MXD is switch selectable to 300, 600, 1200 2400 9600, 19200 bps Customer
Engineer can set to 4800 bps.
®  VP:22C32 (One port, hard-wired ar 19200 bps) coi T
® _ 5VP: One integral terminal port; defaults to 19200 bps swnrch selectoble to 300 or
1200 bps with LRS. '
2. 2226 and previous terminals and associated controllers (which may be
* . supported on the VP) are not considered in this article. - :

3. Armaching a remote terminal to a VP may be possible with a privote line and special modems, but will
not be considered in this article for rwo reasons: (1) a snngle rube system doesn't usuolly hove a remote
rerminal and (2) ir would be complex

‘4. It may be sensible 1o orroch a real or logical remorte terminal to rhe SVP e.g., for RCMS The LRS makes it
- reosonoble
N
,/‘
\

(continued)
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Definitions

:osync (as in kitchen) n, abbr forfosynchronous communicarions, -

‘asyndhronous communications n, literally commumcorions without regard fo timing or period. 1) a form of’
TC in which inter-character timing is not at issue. A somewhat misleading rerm, as intra-character tirning is criti-

‘cal (cf bit docking & framing). Often employed in interactive jobs with on-line keyed input. Because of the
necessiry for start, stop and pariry bits'to be applied to each character (see framing), the maximum through-
put of async is lower than that of bisync (see bisync) on a comparably-rated line. In interactive use, this ap-

parent shorrcoming may be mooted by the simpliciry and consequent reduced cost of the system, and by .

operator reaction time - which in an mpur-mrensuve opphconon can be several orders of magnitude greater
thon transmission time. 2) The flow in async needn't be two-way. E.q., if a controller outputs to a terminal
CRT, the rube needn't respond (however, see echoplex and flow-control). 3) the form of communications
used between 2200 terminals and 2200 rerminal controllers. This holds whether the terminals are remote or
local. There is only one TTCC protocol nenrher the terminal nor the terminal comroller knows whether the con-
nection is local or remote. ‘

. I_:ouci rate n, @ means of expressir{g line copoci'rj 1200 baud is roughly equal ro 1200 bps.

bisync (bye’ sink) n, abbr for bilnary)synchronous communications. 1) a form of relecommunications in

-which timing remains critical rhroughour transactions. Block rather than character oriented. Compared to

async (see async), better suited to moving ‘mass quantities of barch data. 2) bisync inherently goes both
ways, i.e., the receiving device must respond to the sender. If data blocks are small, line control overhead can

be significant. 3) a form of TC not used between 2200 terminals and 2200 rerminal controllers.

bit n, acronym for binary digit. Async breaks device-resident characters down into their component bits and

ships bir-images across a bit stream. As with resident bits, async bits are either on or off. However, they are
ephemerq, fleeting creatures of the moment. Regular bits may be viewed abstractly, bur they have physical
analogs thar exist in both fime and space. If you are doing a bit test of HEX(FF), you know that some register

" has eight little bit places turned on which will stay turned on unless you furn them off. The bits that compose a

chorocrer ‘resident in a system have a parallel and simultaneous existence. Async bits exist one at a time and

ly long enough to copy resident bits from one device 1o another. Async unbuilds a character into its consti-
‘ ruem blrs ond coples rhem over a stream that is serial and one bit wide.

blt clocking n, A means of using time ro identify bits in a 1-bir wide serial bir stream. Bits presented to or re-
ceived from a stream are represented by a positive or negative electric potential held for a known interval.

“Uponsensing the onset of the starr bitf, successive bifs can be tested by mieasuring volrage at the expecred

time" of their ‘arrival. For example, if the line rate is 10 bps, and the on/off sense of the first dara bit is ro be
tested, the line would be sampled about .15 seconds ofter the start bit is sensed. Nore thar while the first dara
bit's time slot would start .1 seconds after the start bit's onset, chances for error are reduced if sampling' is

=done-Tighrin the' middle of the bit’s time slor. Consider the case of transmirting HEX(FF) with odd parity (see

- pariry): the:line porential would have the saome value for 10 successive bir times. Using bit clocking, this appar-
ently static condition would-be resolved into 10 separate events.

“black box n, a physical or logical entity thar is handed a physical or logical entity and physically or logically re-

turns. @ transmogrified physical or- logicol entity. Since how it does what it does is @ mystery (hence, black

*.box), itis @ good: ideo 10'to define ro :r whor it is handed and for it to define whor it does ro what it is handed
ri(sge. ccsmporibihry)

R o1

i

bps n ocronym for b:rs per second, used i in reference to Ime copocuty

~-clock n; a'timing signal..1) In async, borh ends are expected to generare their own clocks. The sender starts

irs clock as it generates thestart bir; the receiver starts clocking when it senses the onset of the received start
bit. 2) In bisync, the modem pair generates a clock signal shared by all participants in the connecrion. 3)
Async modems are expected not to generare a clock bur rather not 1o distort the clocking already present.

(continued)
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compatibility (essential). We have a series of analog and digital events shared by several hord-.and.soft-
ware entities. It is essential that all the participants abide by commonly understood rules (see characteristics in
Footnore 1. Wang-furnished equipment is fairly stroightforward; the main chore is adjusting the baud rore
switches on the controller and terminal. Finding and adjusting the modems, unless they are WA3451s, can
ger complicated. Lots of modems work fine, but they have fo be opnoned Qnd srropped properly (see
modems & ebc).

S

ebcn, ‘acronym for eleven-blr chorocter

P o~ e sy,

. - LTI G

echoplex n, a form of async in which the connection berween the rerrmnol keyboord and dlSp|0Y is via the
terminal controller, i.e., characters entered at the keyboard are sent by the rerminal o the rerminal controller
which routes them back to the terminal for display on the CRT. Echoplex provides the 2200 rermmol operaror
witha vnsuol and aural check of dara volndnry (see parity). Implies full duplex (see full duplex)

eleven bit character (rrouble) n, the structure of a 2200 chorocrer frame as it is presented to or recelved

from the modem. The first bit is a start blt The next 8 bifs are a binary representation of the character. Then

comes an odd pariry bit. Finally comes a stop bit to signal thar the characrer is complere. Some documentation
mentions that there can be more than 4 stop bit {e.g.. 1 1/2 or 2). This is rrue. If this is confusing, see stop bit.
This is pronounced trouble becouse async devices more commonly use a character frame no larger than 10
bits (see fromlng) In particular certain popular modems can’t move ebcs properly and people etrher won't
hear you or won't believe you when you ralk ebc (see modems). :

ends n, within this article, ends refers to the outermost devices in rhe connecnon. i.e., the rermlnol ond is
terminal controller port. _ o - een

P (IS
fce n, acronym for flow-control characrer(s).
flow-control n, 1) in 1C. o mechomsm for starting ond stopping the flow of doro from one dev:ce from
another. In practice, the receiver asks the sender to stop sending. This may be because the receiver hos other
duties ot is approaching buffer overflow. 2) Flow-control can be accomplished by toggling the sense of cer-
tain R5232C control lines, or by embedding flow control characters in the dara stream. As a rule, 2200 termi-
nals do the larrer. Flow-control characters should be transparent to modems, but nor necessorily to devnces
like stat muxes (see star muxes). ‘ : T
framing n, the means that async uses to isolate characters in a bif siream is called characrer: froming Thebits
that constitute a character will be surrounded or framed by start and stop bits. Borh ends ogree fo theSe rules
1.  Characters will be sent one bit af a time. ‘ Rt
2. A start bit will precede all other bits and will initiare bit-clocking. I R LA
3. Wang 2200 characters will have 8 data bits. This is a little unusudl, as most async terrmnols use
7-bit ASCIl. We need the eighth bit for several reasons: special function branches, underlnnung, con-

trol characters, flow characters, valid graphic characters hlgher than HEX TP, ey
4.  An odd pariry bit will follow the dara bits. o -
5.  Arleast one stop bit will rerminate the character. ST PRI AV > SV

6. Borhends (term & controller) will clock af the some rate (see bar—clocklng) \
Agreeing on a clock rate is critical. Since all the birs travel across the same line, o srcmbst that i s turned on will
look just like a dara bit that is turned on. What distinguishes one bif from another is its position in thecharacrer
frame. When a start bir is sensed, the receiving device resets its clock and starts sampling the line (see also bit-
clocking, start bit). It needn’t store the start bit, but keys on its presence to set ifs clock:such that when it som-
ples successive bits, it will sense them right in the middle of their allorted time. As.each dara birarrives, it is
scooted 1o a register and once. agoin has an existence-in space as well as rime. The amival of the stop-bir com-
pletes the frame. In combination with the parity bit, ir lends credibility to the received character. The stop bit's
polarity is the same as that of an |dle line, so the receiver relaxes until it senses the. obrupt chonge of the nexr
start bit. :

(continued)
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full-duplex (full dew plex) 1) n, a rype of line discipline in which the bandwidrh of the communication line is
. split into two channels. This allows both ends (see ends) to send and receive data simultaneously and pérmirs

_echoplexing (see echoplex). It also reduces the effective dara rate. of the line. 2) n, the rype of line and
_modems the 2200 termmol/controller must have. -

LRS n, acronym for Local-Remote-Swirch. An option for the 2200 SVP which -allows its terminal controller 1o
“be switch selectable at 300, 1200, 19200 bps.

modem n, acronym for modulator-demodulator. 1) Computers generate and want fo see square waves
which represent the abrupt transition between consecutive bifs of opposite sense. Most phone equipment
deals in rounded wave forms. Modems transform the signals to meer the demands of both kinds of
equipment. Modems always come in pairs (see compatibility). 2) In our case, it is a one of a modem pair
meeting the characteristics described in footnore 1. i.e., it is asynchronous, full-duplex, and capable of han-
dling ebc. dial-up modem — a modem thar works on most standard dial-up voice lines. Suitable examples
‘are the new WA-3451 (300 or 1200 bps), the Bell 103) (300), the Bell 242A (OK ar 300, a definite no of
4200.bps). Other modems are available from Avanti, Codex, GDC, Penril, Vadic et al. leased-line modem
- — modem for leased (private) lines. Properly strapped, the BELL 202T works ar 1800 bps (the net rate is
1200 since the 2200 won't clock ar 1800 bps). 3) async modem, sync modem — see clock.

optioned adj, another example of the deplorable English habit of"csdjec\:ri'vising nouns (cf. fully applianced
kirchen) Describes a modem that has the proper options in place. Often, options are called our in a purchase
order and strapped at installation.

parity bit 1) n, an optional bit within the async frame used for character validation. 2) odd parity (a). 'x', the
number of data bits turned on, is calculared. If x is even, the sending device turns the pariry bit on so that the
aggregare of turned-on data and parity birs for any ‘character is always odd. The receiving device predicts
the parity sense-from its own analysis of received data bits and signals an error if the parity bit isn't set right
(e.g.. the 2236DE presents a “#" on the screen and sounds a beep). (b) the kind of parity checking done by
the 2200 TTCC. 3) even parity, similar to 0dd parity, except that aggregate of a character’s data and pariry
bits which are turned on is sef to be even.

RS5232C Cable n, 1) in this article, a straight-thru cable fumished by Wang thar meets R$232C standards and

- is rerminated at both ends by a RS232C connector. It is used ro connecr the rerminal controller fo its modem
and at the other end to connect the rerminal o its modem. 2) Here are the numbers of three Wang R5232C
cables: 220-0113 (12 feer); 220-0119 (25 feer); 220-0220 (50 feet, the R5232C maximum).

sense n, within this arricle, sense refers to the srate of a bit, i.e, its on-ness or off-ness. If a positive- electric
pctennol means on, then a negative porential means off. It would work just as well the other way. When we
fl test sénse, we are chedsing whether a bit is on or off. An aysnc bit's sense is tested by somplmg voltoge ata
- time particular ro rhor bit (see osync. bir, bir-clocking, and framing)

_.Start | bit n. the first bir in an async character, which starts the characrer frome (see fromtng) The start bit is of
i oppos:re sense fo the stop bir (see sense). The primary purpose of the srart bit is to reser the clocking of a re-
ceiver (see bir clocking). Until it senses a srart bit, the receiving device idles asynchronously (see async).

“~’stat ‘mux n, abbr for sratistical mulriplexor. A black box which is used to atrach several rerminals fo one

modem. Like modems, srat muxes come in pairs. In our case, the one af the other end would atrach the cor--

responding terminal controller ports to one modem. The idea of stat muxes is a fine one, and can result in sub-
stantially reduced line expense. However, stat muxes need an intimare knowledge of the particular imple-
mentation of a protocol and the consequences.of their actions. In general, moke no promises abourt the per-
formance of a given star mux vis-a=vis 2200 rerminals (srat muxes need some merhod of coping with fec,
and the 2200's are unusugl).

(continued)
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“stop bit n, the final bir in an async characrer (see ebc, frommg) The srop bir is olwoys of opposire sense 10

the start bir (see start bir), and compleres the charocter frame. Since the stop bit has the some sense @s on
idle line, there could be a very lorge number of stop bits berween successive characters (see bit dockmg).
This would be the case if a slow rypist were keying in characrers at o terminal. In the other direcrion (controller
feeding screen dara ro rerminal), the stop sense could be very short. Since the stop sense must be correcrly in-
terprered by the slowest component in the link, the sending device must asserr srop sense for a defined mini-
mum amount of bit fimes (1 in the case of the 2200 terminal/controller link). This needn’t be an integer
number of bir rimes as async cares about riming only wirthin characters, not berween them. Once the mini-
mum number of stop bits have been sensed, the receiver disregards fime unitil it senses the onser of a srart bit.

.strapped adj, refers 1o @ modem that has had serrings made with the idea of making it compatible (see

competibiliry). Originally, straps were little jumpers installed or rernoved as appropriate. Now, rhey are often
switch serrings.

TTICC n, ocronym for the 2200 term:no|/2200 rermingl comroller combination viewed os o system (!ocol 10
this arricle).

Terminal coble n, in rhis omcle. the Wong-furnished cable used in local connection of the 2200 rerminal 10 irs
controlier port. Irs connectors are mechanically compatible. with R$232C, and thus will plug into modems. But
the cable will not support @ modem connection.

SYNOPSIS
Locally or remorely, connecring @ Wang 2200 terminal to its controller port demaonds Conipioribility; .
In locol connections,-comparibility is artained by

1. serting the rerminal and controller port fo rthe same baud rore.
2. joining the terminal and conrroller with @ Wong rerminal cable.

In remore connecrions, compatibiliry is arrained by

1. sefting the rermincl and controller port to the same baud rare. P
2. joining the rerminal ond conmoller wirth ' ‘ '
a. RS232C cables
b. compatible modems that will support the desired baud rote
¢ o phone line that will support the baud rate.

There are no system sofrware considerations rhot dusnngunsh berween local ond remore fermmols Since
remote terminals almost inevirably will run at o lower baud rare than locol terminals; prudence would dvcrore

counon in recommendmg the use of disploy or print-intensive applications on remote rermmols

- The 2200's eleven bit character siructure dictates thar special care be glven ro the selecnon of modems The

‘fas. .‘-

\Vong WA3451 modem offers a simple solurion to this problem if 1200 bpsis odequote

P R

If someone wants 1o know how slow 1200 bps is, and o modem setup is not ovolloble, rhe some, visual resulr
can be obrained by locally connecring a rerminal ar 1200 bps.
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CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#10331

IUIB‘Q
2200 SYSTEMS-INTERFACE-TELECOM CONTROLLERS.

IDEIC:_ _2228C s WITH INCORRECT_EROH

Flease be aware that an unknown auantlity of 2228C
Telecommunicatlions controllers have been shipped wilh an
incorrect FROM.

The part number of the incorrect PROM is 378-2040. The
correcl BRONM_for_ibe 22280 is_378-4001.

Please insure all conirellers at vour localion have the
correcl PROM.



CUSTOMER ENGINEERING
TECHNICAL AESISTANCE CENTER
NEWSLETTER

#11117

IIT.H.10
PERIFHERALGS-OTHER-MODEME (RACAL-VADIC)

JOEIC:_ _Wa_ 3351 MODEM FARI_BZ725-0110

Several WAZ451 modems were released to the Field missing a
strap (U) on the bottom board (B1144). This will cause thse
phone to be in the busy mode. @ clear indication of thiz
problem upon powerine up the CXR (Carrier Detect) is 0OM, and DEFR
(Data Setl Ready) blinking. To correct thics problemy refer to
C.E. Manual B(729-0997) F. E-4. Add (U) strap as indicated cn
the boitom board (G1184:.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER -

#20202

V.C.3
WP/0IS-SOFTWARE-UTILITIES, TELECOM INFO.

TOPIC* __T. C. LOOPBACK _CONNECTORS

One of each of the following loopback connectors will'be
shipped to Domestic and International Area, District, and Branch

offices"*
Loopback conpector ' o T WLi#
RSe232 420-1040
RSE232/3€6 420-1041
RS449 ’ 270-3193
7 The purpose of these connectors is running diagnostics on

existing TC products in the Field such as TC-Bl, 2228D, and
TCP. For additional information refer to C. E. manuals.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
s NEWSLETTER

#20207

IIT1.H.10 :
PERIPHERALS-MODEMS (RACAL-VADIC).

TOPIC: _"INTERMITTENT PARITY ERROR” PROBLEM

TAC has received a report of a problem under the following
conditions®

Systems* 2200 MVP CPU" 2200 LVP CPU
Device* WA-3451 MODEM
Utility* RCM (Remote Control Maint)

Function® Customer was attempting to run RCHM from a 2200 MVP +to
several 2200 LVPs.

Problem* When attempting to run the RCM program from host
system {(via TC),y intermittent parity errors would

7~ ocCur.

Solution® The problem was solved by cutting pin 21 of the
RS-232-C cable. (The manuals released to the field
show there is no connection to pin 21 in the modem).

The Wang modems were shipped with jumper 'N'
installed on the lower board. With this jumper "IN",
pin 21 can initiate remote testing. Wang systems do
not control this pin so the ‘'antenna effect' of the
wire in the RS-232-C cable would cause the modem to
occasionally switch to test mode. This caused the test
pattern 'B5' to appear on the receive data lead which
showed as parity errors on the remote terminal. If
occurring under TTY emulation the character 'U' may
appear.

Additional information on this problem will be
discussed in detail in a later TAC Newsletter.
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CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#209514

BlLL FRENCH x o215

iv.B.2

2200 SYSTEMS-INTERFACE-TELECOM CONTROLLERS.

IORIC: _ccaBD COMMUNICATION CONTROLLER TROUBLESHOOTING PROCEDURES

The following recommendations for troubleshooting

communication problems on 2200 systems utilizing the 2228D
controller are to be performed prinr to escalation or referral.

1.

C.E. should first try "power-up self test" diagnostic. By
deing. 8 RS232 loop back connector (WLI #420-1040) and
turning SW2~1 ON prior to power-up, the 22280 will run an
additional self test routine called "SI0 Bisync External

- Test." (Switch 2 is located on the motherboard near RS232

connector.) The red LED will be on for approximately 10
seconds and then should go off. If LED stays on or blinks,
it is an indication that the 22280 may be defective. (This
is documented in the 2228D Maintenance Manual #729-085R,
pages 4-2 and &-17.} Once this test has passed
successfully, the following information should be used to
run more extensive tests. DO NOT FORCGET TO TURN Sui2-1

OFF! 1!

Use a Wang Operating System Software (Rel. 2.3), other than
customers, configured with a device address table which
includes 2228D primary address (01C) and secondary address
(02C). NOTE®" Secondary address mucst .be hex 80 higher than
primary. Also, configure a partition for a minimum of

S5eK. (These prerequisites are a must in order to run the
following diaanostics.)

Field Level Diagnostics

a. All 2228D controllers in the field should be "Rev 2 or
Higher" with the exception of a limited quantity of
Rev 1's originally installed at Mutual Benefit Life.

b. Single sided single density (usually MVP and VP
systems)
Disk #702-0037C 22280 TC Field Lavel Diagnostics Rew
a‘

C. Dual sided double density (usually LVP and SVP systems)
Disk #732-0002B LVP/SVP System Exerciser (which
includes TC)

Run "Telecommunicatione" and "2228D0 Field Service
Diagnostics Rev 2"
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CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#20914

2200 SYSTEMS-INTERFACE-TELECOM CONTROLLERS.

JORIC: 228D COMMUNICATION CONTROLLER TROUBLESHOOTING

BRQCEDURES (CONTINUED)

d. Availability of explanatory documentation, which
accompanies the above mentioned diagnostic disks,
would be helpful even though the disgnostic diecks are
self prompted.

Currently,y, in the field, there are only two (2) acceptable
numbers for the PROM located on the memory board of the
228D Communications Controller. They are #4219 and
#4381. e .

The following information is specifically for Northwestern

Mutual Life (NML).

1.

EI

4.

Perform all eprocedures licted above and on previous page.

Be sure system and switch box are configured properiy.
There are five (5) different configurations for this
account. They may all be found in the National Accounts
Alert Notice #19-2 dated January 27, 1982. NOTE" If you
are having problems bringing the system up when loading TC
softwarey, you may bypass the switch box by running the
cable directly from the 2228D controller into the modem.

Interpretation is not always available for all error
‘codes. One of these is 4D1520. This code is peculiar +to
NML's operating system and appears quite often. History of
the " 4D1520 error code indicates that the 22280 microcode
did not load properly. This may result from® bad or
disconnected modemy; A/B switch box bad or switch in wrong
position, bad or disconnected cable, and possibly a
defective 2228D board. A variety of other error codes®
540220, P48, P34, etc.y may indicate some equipment.,
usually a printery is powered down and/or configured
incorrectly. Do not overlook the possibility that the
customers software may be at fault.

Modem considerations for NML's Async operation® Black and
vellow wires should be disconnected from Telco line.

2811 feedback is welcomed and will be highly appreciated.

Its'

use will be invaluable for future updates.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#20528

vV.C.3 '
WP/0IS-SOFTWARE-UTILITIES, TELECOM INFO.

TOPIC* UPDATED PROCEDURES FOR_ASYNCHRONOUS SIGN-ON WITH THE_
RUBLINGTON DATA_CENTER_(INTERACT) :

NOTE* The Burlington Data Center now subscribes to GTE/Telenet.
By using this service you may dial a local phone number and
gain access to Burlington. VYou may obtain the local number
and sign-on information by calling the Burlington Data '
Center at 1-(&17) 272-8550 x2327 or x234&.

The direct number for access to interact is* .
1-617-272-8120 300 - 1200 baud

The Data Center uses Wang 3451 modems which are Béll clea énd“““
103 compatible.

The Wang system should be set up for TTY mode with the optlons j"
listed below. -

X73-~3¢o0

7 Data Bits 1 Stop Bit Even Parlty ;
No Echo Full Duplex 300-1200° Baud -

e .

Cz11 the Burlington Data Center direct ot 1- €17-272- 8120 or use
the GTE/Telenet number for your area. Estaeblish the' .
communication link at this point.

Once the link has been established, use the procedurac oh thg
following pszges to test the system.

PR -
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2200 SYSTEMS-SOFTWARE-UTILITIES/TELECOM INFO.

Iopic:__UPDATEDR PROCEDURES FOR_ASYNCHRONOUS SIGN-ON WITH THE_
BUBLINGTON DATA CENTER (INTERACTY (CONTINUED)

NOTE " c/r indicates return/enter key.

WANG_Terminal

Press c/r twice.

Type interact
Type oabt
Type fes fs
Type ram

Type ves

c/r.
c/r.
c/r.
c/r.

c/r.

Hosi Response

invalid application id, please
re—-enter.

ready to logon.

INTERACT LINE # time date INITIALS?
KEYWORD.

ACCOUNT-W33?

COMMAND?

At this point you may run any test. The following test will echo
what you type on your terminal
each line after you press c/r.

WANG Terminal
Type ¢

Type (the first
line of data vou
want to echo
back).

Type (the second
line of data).

c/r

c/r

c/r

When you are finished and want

Pregs (Break key

(VS-PF4 2200-5F14

0IS-Page)

Type list

)

c/r

to

At this point if you want to exit

Terminal
Type signoff

Type ves

c/r

c/r

The host will respond by sequencing

Host _Response

1._ — - - ?
Be_ _ _ _ 2
3. ?

read data back -

COMMAND?

This will be the data you typed in
followed by" COMMAND?

from system you must sign-off.
Host Response

DK TO CLEAR.

System will disconnect.

Additional infermation on other TEST can be obtained from the
Burlington Date Center 1-€17-272-8550 x2327 or x234€.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#21130

VI-B-4 i ’
VS SYSTEMS-INTERFACE-TELECOM I/0 PROCESSORS.

TORIC: Ve TCIOE

On Pin 19 of the Re32 connectors on the VO& and the Véé

i

ot

I0P'sy there is a clock pulse. Some of the newer modems can.be. .’
strapped to use Pin 19 to trigger self diagnostics or to release

the line. If vou are having trouble bringina up a new: line;

this might be a consideration. Modem strapping should allow-the.
disconnection of this signal so as not to affect modem operation,

-
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CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#21214

Iv.B.2
2200 SYSTEMS-INTERFACE-TELECOM CONTROLLERS.

TOPIC: MULTILINE AUTOMATIC CALLING SYSTEMS (MACS)

There have been a number of instances where customers
attempted to install a Multiline Automatic Calling System on a
Wang system. Multiline Automatic Calling Systems will not
function on 2200, OIS and VS systems and are not supported. The
MACS requires a common RS366 port, whereas the RS366 ports on
our systems are dedicated to a specific RS232 port and cannot be
used on MACS units. There are also software constraints which
will not allow this configuration. Any feedback from the field
concerning this matter is welcome and would be appreciated.



G

CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

- -#302i% -

ITI.D.1 (3401)

PERIPHERAL S-TERMINALS, WORKSTATION DISPLAYS, KEYROARDS-FOR 2200.
TOPIC: 2336 _TERMINAL DIAGNOSTIC PROBLEW

There has been a recent problem with the 2336 terminal when
connected to a Modem or Multiplexer on a leased line. TAC
Newsletter 20201, Category III.D.i indicates one way to
circumvent the problem.

The proper field fix is to option the IODEM for switched
CTS. This may be indicated as "switched RTS" in the MODEM. The
modem vendor should be notified to opticn their equipment
accordingly. :



7300

i}

CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#3I0RiE

COMMUNTICATIONS-DATA-CENERAL

TOPIC: ¥.2i DIAGNOSTIC LOOPBACK PLLIG

1t has been recently discovered that the X.21 diagnostic
loopback plug 420-1105 is incorrectly wired. Thie plug has
nreviously been identified as being reguired for X.2i diagnostic
loopback testing of the 222BD (2200 telecommunication
cantroller) and the W4~FTC (Wangwriter telecommunication
controller) products.

811 existing orders for 420-1i05 should be cancelled.

& new and correct X.21 diagnostic plug. WLT #$42i-00i0 is
being developed. Any reguirements/orders for X.2i loopnback
should reflect the new number.

Flease ensure that any documentation specifving the old
numbar is corrected to reflect WLI #421-0010.

If vou presently have an X¥.2i loopback connector. it may be
rewired to the correct configuration by connecting pins as
followsz:

{transmit +) to Pin 4 (receive +)

{(control +) to Pin 5 {(indication +) to Pin 7 {(byte timing +}
{(transmit =) *to Pin 11 (receive -) '
{contrel - teo Pin i2 {indication -) to Pin i4 (byte timing -

oo
(e RURTIT



WANG LABORATORIES, INC. o
ONE INDUSTRIAL AVENUE, LOWELL. MA 01851 © TEL: 617/453-5000, TWX 710-343-6768, TELEX 94-7421

¥

[ WANG

TECANICAL SERVICE BULLETIN
SECTION: SoftWare General

NUMBER: _SWG 5108 REPLACES: DATE: 12/31/85 PAGE _1 OF _1

MATRIX ID. 7605 PRODUCT/RELEASE# 2200 BISYNC/6.00.02

TITLE: New 'SCRATCH DISK' Method

PURPOSE:

PROBE #: F009616

When transmitting a file from a disk scratched with the new 'SCRATCH DISK'
method, the emulator cannot find the requested file to send.

EXPLANATION:

The new °'SCRATCH DISK' method sets a flag in the disk index that tells the
2200 operating system to use a new hashing algorithm to determine where in
the index to enter a file name. The disk search routines in the emulator

software did not support the new hashing algorithm.

CORRECTIVE ACTION:

Modify the disk search routines in the emulator to check if the disk was
scratched using the new 'SCRATCH DISK' method and if it was, use the new
hashing algorithm to calculate the location in the index of the file name.

ADDITIONAL INFORMATION:

Available in the next maintenance release.

GROUP: Telecommunications Software Support Group MAIL STOP: 0129

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN |
SECTION: SoftWare General

NUMBER: _SWG 5082 REPLACES : DATE: 10/08/85 PAGE _1 OF _1

MATRIX ID. 7605 W% PRODUCT/RELEASE# 2200 3271 BSC/1.12.09

TITLE: Invalid Stream Name

PURPOSE:

PROBE #: FO008647

Customers were able to enter up to a sixteen character stream name. Any

name greater than eight characters was illegal, and the customer could not
attach to the defined cluster.

EXPLANATION:

When using 3271 communications on a 2200, you must configure a cluster(PU)
that will be attaching to the host. During the definition process, one
screen is for stream name modifications. When a stream name of greater
than eight characters is entered, it will be accepted during definition
processing. When you try to attach, the cluster terminal access is denied.

CORRECTIVE ACTION:

When a customer attempts to enter a stream name greater than eight
characters, a prompt is displayed that tells the customer that they have
entered an illegal name, and brings them back to the start of the module.

ADDITIONAL INFORMATION:

Available in the next maintenance release.

GROUP: Telecommunications Soltware Support Group MAIL STOP: 0129

COTPANY CONFIDENTIAL
WANG Laboratories, Inc.




TRCHNICAL SERVICE BULLETIN

SECTION: SoftWare General

NUMBER: _SWG 6022 REPLACES: DATE: 03/25/86 PAGE _1 OF _1

MATRIX ID. 7605 PRODUCT/RELEASE# 2200/PC File Transfer Utility/1.00.01

TITLE: 2227B Time-out Errors

PURPOSE:

PROBE #: F100001
When transferring a file from the 2200 to the PC an I91 error occurs if a
2227B communication board is used.

EXPLANATION:

The 2227B requires a 20-byte CCV; the current software sent a 10-byte CCV
as specified for a 2228B. The last 10 bytes of the CCV on a 2228B contain
special character/transmission delays which were not being initialized.

CORRECTIVE ACTION:

.

Added a 20-byte array code to initialize the CCV on a 2227B to the program
module FTSTART.

Fin
ADDITIONAL INFORMATION:
Available in the next maintenance release.
NUMBER: SWG 6023 REPLACES: ) DATE: 03/25/86 PAGE _l OF _l
MATRIX ID. 7605 PRODUCT/RELEASE# 2200 3270/1.12.11

TITLE: Copy Command to Printer

PURPOSE:

PROBE #: F300385

If the copy command is used to copy a buffer to the printer, the buffer is
not printed, if the start print bit is set in the CCC.

EXPLANATION:

The start of each DLP device buffer contains 4 control bytes, the first
byte is the WCC byte. When the FROM device buffer was copied to the
printer buffer, the WCC byte was overwritten.

CORRECTIVE ACTION:

Skip the first byte when the buffer is copied as the WCC had already been
updated using the CCC included in the copy command.

ADDITIONAL INFORMATION:

Available in the next maintenance release.



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6768, TELEX 84-7421

TRCENICAL SERVICE BULLETIN -~

SECTION: SoftWare General

NUMBER: _SWG 6025 REPLACES: DATE: 03/25/86 PAGE _1 OF _1
MATRIX ID. 7605 PRODUCT/RELEASE# 2200/3270

TITLE: Displaying Partition Status

PURPOSE:
PROBE #: F300312
When displaying partition status, partitions 14 and 15 were being
overwritten by the device table. :

EXPLANATION:
The cursor position used to write the device table would conflict with the
partition status for the last two partitions, when the system was
configured for 16 partitioms. .

CORRECTIVE ACTION:
Problem fixed in Version 1.14.00.

ADDITIONAL INFORMATION:

Available in the next maintenance release.

NUMBER: _SWG 6026 REPLACES: DATE: 03/25/86 PAGE _1 OF _1

MATRIX ID. 7605 PRODUCT/RELEASE# 2200/3270 1.14.00

TITLE: Cursor on Unprotected Attribute

PURPOSE:
PROBE #: F010174
If the cursor is on an unprotected attribute and the TAB key is pressed,
the cursor stays on the attribute instead of moving to the first position
of the field.

EXPLANATION:
Problem fixed in Version 1.14.00.

ADDITIONAL INFORMATION:

Available in the next maintenance release.
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- Why are modems needed for communications over telephone lines?

10 CRANLE DIGITAL S\GRALY  0F CatpuTeR T ANALSL  S16MAL usSE \,,,/TG&.E“J.QNG “n s 5,QUAL.\\'\-,
2. What is the purpose of a null modem? ©F TEVE. LS ST we00 Emovcn POl OigiTAL.

UL MODEM  L§ UCED WnBra REMOTE TERMMINAL  |§  Close GrbuEh T CPU  wuees
3. Complete the receiver section of the following communication sequence: COLLD (& caNNECTT

SE SS EB SS EB SS EB SS EB SE Dt‘“‘ff‘v\; To Cv‘:U
| TRANSMIT YN YO DATAL TC YT DATA2 TC YT DATA2 TC YT DATA3 TC YO g‘u:?"jzﬁ C’““';_‘S“; .
‘ "NQ -~ NH BC = NX BC NX - BC  NX XC  NT- ¥ ~
| ‘ ca . 'gﬂ 52{ 3(2 'ST. LWLOBS MNYeh To 6T
| RECEIVE &% A 5 . > CR6S 55D,
b Y o v

4. Define the following:
| DCE - DATA WOMMUNICATIon EQULR <(\’1006Nr\> :

DTE - D&TA TeAMmiIn AL EQu\P.((.bN‘ﬂLO(.\-G&)

5. What is the difference between marking and spacing? mmLK.lN(,/L_o(;\(_ V-V
e~ . SPALINL ) LOGC :O"/ —\—/\l\j

6. Match the follwing:

v $6I10 Word loaded into TC Board
ARY, gtgggc;«;?s operation

v BCC : PARATY Used in Async TC

v UART Continually updated

C S\ status of TC board
(buffers,errors,etc.)

v Parity ’ Statements used to
QG\O control TC Boards.
)<J Framing-bits : i Universal Async. Rec.
Vi lagi
ans.
v/ Ccev : method of checking data
. FRAMNG BYTS jntegrity on Async TC X
‘/CSV Data integrity check for

- Occ gscre

-
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TELECOMMUNICATIONS

INSTALLATION NOTES FOR THE 2200 RCM SYSTEM
: by Tom Thel, C.E. Sofrwore Support '

The 2200 Remote Conrrol and Momrenonce (RCM) system isa \Vong softwore package which allows a user
or one 2200 CPU 1o access a terminal part on another 2200 CPU in @ manner such ithat the accessed CPU -
thinks iris dealing with one of its own rerminals.. This deception is accomplished via the Terminal Emuloror Pro-
grom (TEP)-as discussed on poges. 40-41 of the July 1981 'CS$ Newslerrer. Since 2200 CPUs do rior distinguish
berween directly-connecred and remore workstations, REMOTE rreatrs LOCAL as a rerminal local 1o ir. In the
case of a single-user REMOTE, this means.thor LOCAL has complere control of REMOTE. With @ mulri=user
REMOTE, LOCAL -gets  whoiever. privieges were .genned for the occessed port. Frequemly “the
LOCAL REMOTE relationship fends ro be more master: slove or centrol sorelhre rhon peer:peer. ‘

Nore: Nor oII decumentarion is cormsrent in. lobelung the WO CPUs In this omc!e, LOCAL will tag the accessing ]
(originating, central, master) CPU,.and REMOTE will be the accessed (remore, slave) CPU. The rerms LOCAL
ond REMQTE as used in RCM are deﬁned from the poinr of view, of the ‘operator using the Terminal Emnulator
Program. The LOCAL CPU executes the ferminal emulator scfrwaré thar ollows i irs relecommuniconons control-

: Ier to look like @ 2236-sryle terminat o rhe REMOTE CPU. (See’ Figure A)

et . .. " REMOTE

COMMUNICATIONS
CONTROLLER

RCM OPERATOR'S --
. MANUAL

R = RS-232C CABLE # 220-0113

T = TERMINAL CABLE = 220-2236-xx, where xx indicores cable lengrth

M [=ASYNCHRONOUS MODEM CAPADLE OF SUPPORTING REMOTE 2200 TERMINALS

FIGURE A. &hpie Remote Control and Maintenance Configuration -

(continued)
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Ay

’ or. hool‘ung irout to the customer 5urel

LOCAL wnrhour plocmg fmoncrol burdenwf:;on the mOTEé’) occessé,d "

© PV argis e
VAR AR sed

.,: : IC - i folly ..
v 'RCM 'rronSmISSlon spg
' “(REMOTE fo LOCAL) bel;odse Stihe asymmew ‘

" HEXPRINTEG: -6 Ty

\ Q,p;imory modes offoperorlori : ermlnol emulono andfi nsfe

f’rom f(he tield, the.mastiprevalent user is a Vendor Who envisibns using, \CM o mainfainy. e'hug“ond*updore
his “€lents’ programs and files. Compored 1o slmply hooking up a remore rermnnol, RCM offers some
‘advanrages. Most significant is the obillry to rronsfer flles in either d:recnon os opépﬁ“e‘d" mom:lhkeflf ‘Them

Seqondory' penefiys :nclude medlo componbnliry -tonvenitén e,ond @cp_r;dmy, ah}l_w}p me,gdvem of DsSDD
dlskerres, Phoenrx dnves, ond rhe procnce of selling systems sons Eﬂsene dnves, some users wirh older equap-

boud semngs con save fime for rhose who- consronﬂy‘toggle berween" ln-house ond remote work Swurchlng
rerminals berween in-house and remore wark mvolves swoolng cobles os well as manipulating swnrches on

the bock of the" termlnols

f: 6oto afe to Be eS‘cchonged rela-
nel"oﬂonshlp, only’ HOCAL' rethre.s aTC
0§ modems, ‘ond may &reody be
16 remamol serup. Goms cen acerue fo

dems;cost I&
in place if LOCAL: REMOTE hove olreody been oonnétted’ Qg 7e

BN

‘speed. T T T | | l
Since RCM is asynchronous, baud rate is likely 1o-be 1200 or less Using a-null modem. the Terminal Emularor -

Progrom has been run at speeds greerer rhqn, 1200 blrs {zer ,second Runmng Flle Tronsfer ar-fares grearer

LOCAL 1o REMOTE mode hmges upon decelvung ‘the term:nol eombllj i i 3
input; #he. cofiroller does not expect to encounter (nor does the reohkeybobrd ollow) ryplsrs who c6n arrain
superhumon speeds - i

Error Correction: - Sl e L e B
+In"generol, RCM. voludores dato on o~chorocrer-by-chorgcrerf bosns.glmgendnclg“chorocters to. the REMOTE,

"LOCAL géts” rh“er’n echoe ;,bo\ k,by BEMOTEstermlqol conrroller (ff thh’* 1
LOCN‘doéSnt gemgo 1 aich, it T3 e

c\n‘

g5 ore” hotsymmethool";~de’non5m '

wpn f be‘ confused wnh RESET ;ond other spetlol .;eonrrol chorocters Expondlng Q
HEX€00Y ihts Hve ASCll Os*rokes rw;ce Qs. logg 0. if it were- possible: 10.gend’ FlEX(OQ) dnrecﬂy Validation is per-

formed on o fleld 60515 Keysrro'ke echomg does not. svgnlﬁcdntly*slow dowrt f' e-' rronsfer. becouse of full-

% “‘-\-x.vl':A B »
“ ~—,-r-l‘ @ ig N "\-x"‘

The REMOTE o LOCAL promcol (from q termmol. conrrolleuo.o termunoli«#ﬁcode}:ronsporenr, ‘and olso sup-
ports’ doro compressnon Recelvmg a ﬂle should be of leasr rwice as fast as tronsm;rfrng

Secumy

)

It ‘the 'REMOTE port is non-progrommoble, RCM will have limited funcnonolury If the REMOTE porr is e P~

progrommoble, the LOCAL system will be oble 10 occess all files ovolloble 10 partitions assigned o' thar port. =

L emar e
R

(continued)
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Terminals:’ T cress LK -

A the cenirol sire, termmols can include the, 222(3 as*wetl asthe severol modelsiin rhe 2236 ser:es. While this
makes the system ﬂexsble by not requur g upgrades, ‘there mdy.be cosmefic-of ﬁugcnonol. prob
remo:e,qpphceno;wmékihg'o . Jh&kgyboosd oi':_dlqutp‘gr;{e’opppiljriésj.q; fe

.l‘.'oéc.i Remote-Revaisel

There is norhing o prevent LOCAL REMOTE role 5wnrchmg if borh sysrems hove TC boords o‘nd bor
ble o be LOCALs (see Hordwore. urnder Instollotion Requwemenrs-below) iSmCe swrrchn -invisives

i LOCAL hos onM\7P or LVP RCM coa'tze run ftom,oner pdmnon inro. ono:her by rymg the TC boord ondsMXD
port rogerher vio rwo 220 01 13 cobles and o 2227N nuIF modem:. -\Vh}!& thendvenrages*of sucrfo oh

Package Name: s 3
. Package: Nucnbér -
Comen;,s -

oV

Cﬁr}én;'Ré.leose . BRI R - it
Source: Sofrwore and therorure Conrrol Cemer, MOII Srop 5222 11 Ellzoberh Drive,
e]eph@ne 800-343-0440 or 617-256-1200, extensuon

Hordwore, I.OCAL System. -
® CPU: MVP, LVP, VP or SVP: CPU runnmg BAS!C 2 e RS R

R - .~..,.

T

- 212A; ‘, RCM co_ ,se»ony modéms suimble br u§ek ~wirh;
ne le modem’ ts'rl'se new~\)/nng§l 5415

—".1.( j AL iy
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Rt :i'zm'wi s R 22

Y S S WLy e T m,o:, = TE ‘é‘rr: ’*-:rf“-:«'ts-ff'ta:‘-'»‘ g

= o 3O vaSm

] Moderh ..Idermcol ‘ro or cbmponble with that of LOth«systém.’r-
A A

r.-...',_‘

30 By T

e Cable: One srandard RS-232C I/O coble. number 220-0113. Nore: SVP 'REMOTES require a
:,c SO N LT %QabLRS swnr;hboxcnd«three:smrxdcmt%-@ﬁ?ﬁl/@ mbtesvmmbev?%hmw:"- '
T I R T ekITe DeweaT g mee e oo ez T A et g e

- “f f;rao cemecnoa {nor ;exceedmgarse »feet) “berween:ihe temrd ‘coreolk: sysrem*mdvmomer 2200
system at the: somve giie,one:Wang. 222N nulb-modemacan benused: insrene ofsthestwor gsyrichronous
modems

The LOCAL system requires the 2200 Remare Conitrol and Maintenance System soﬁwore mduded oﬁ dls;kene
raupeber: 701 2740 REMOTE reduirepinpistibdareforterminalzesmulanidA Tardo: file tarisferREMEETE :raust
Hoverthe RCM program file ~FHERESizesident. drstaliaticn canmorbe we:&ﬁ&wxcm m:aoghmaﬂual key-m

wambdmedtyvcamemdmfedﬂ I _,‘,L‘ 3"_7. WD ad -4 ;04 QTN L OR el ':',._',' b ,{_ g o
SIEY v oan e

Commaﬁcmlonséxmk R N IS ST BT S A S R S R

: ‘9*~£J@b-up'oniensed hmupmmgfui&ﬂoplex ardesired Bobdrate- Lo e L e

- .y

o ~/b~.-~.'x,... g
&7 :’@tie 2227N npll modem which;«f luse g, wouldreplote: rha.ﬁndemslmdimderﬂamere_ebove
> KR T4 "” Tt 5»3 B B 3 A EARN .-J' =T 3;_.\5_‘ J&‘¢~ ,‘Blf"! = li'-"jfl o A &Q"‘““‘ -‘-’."‘ -‘\‘ : ‘ T
3 beaegt 0 HZATAD D w2 ' :

Instolloﬂon Precouﬂons

e s nv SATA :g*' EEE PP P S S L e AL Enere .;'QW““' =
R T e L e R
The modems must, be. able. 0 hondle 1 -bir chorqcrers. cﬁ‘d!sc&ssé&&fﬁaér%srdbnen Req@we‘rhems
above.
et byez R acn 14 - . Rt T80 Lo 3. Hod R
’ ”Ceblésr‘" S R ETLETI T e i LS ST HAGLE LLILt I TR TS
O“M@Cmsmtj ?2@ 0113 mbsabe\bsed ke %ﬂd&f«d’?@ﬁﬁm&tﬁbfe is mectﬁniéolly‘com-
Wi =hafisle afd willfir Ifrifte POCERAHE TR T-CoNAE EORABURF Wil riof Wkt -+ 313wt T ';*" A
. R .E.' Ct
Baud rare: 2t 53R roiggy

Sertings must agree at four points: REMOTE's MXD or LRS port, both modems, and LOCAL's TC board.
The TC boord is ser by RCM sofrware. All the others require switch. semngs. Resemng rt;eM.XB Jequires
»+3SRUHING dayn she.CPU quwmovmg .rhe beorcL, 337 LT
'3:" ¥ oot yvort AT atnmee '~‘0jr;,: Loarero g L ;
Hordworq agidresses: .. - 4 v - ; T EA -
It insrallarion of RCM ond rhe TC boord are: comcudent at the LOCAL- site, m_ke,sure rbomae IG boord s
set properly. The default address is ‘01C’, which means thar positions 3,4 ond'5 should be ser ON on the
board's dip swirch. On an MVP or LVP be sure ro define the device in @GENPART, - ™&0a

- - . \,"~ . e, e IR ‘.“""""r‘ g B ML
Lrige D oy iemeerarsd o Dawrsi U Ty Y : . 2

e G
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Testing the Installation:
~ The resting procedure described below is based on the following.assumptions: i 4¥:&F 77 28 anawiio.
1. LOCAL system has a diskette drive and RCM sofrwdie ondisketre This. res’.t comnmot be done! F1@CALisa
VP, because rthe terminal controller may not support an appropriote dota rare.
2. "A baud rare :has been agreed upon. (RCMSbaud) for RCM, and all conrrolie’f’londwmﬁem gwwisches are
st -gecordingly: This tesreannot bedabe i LOCAL's raemBigtist 22060 55770
.,3_‘ Ar thebOC AL endiyone 22040413 cobleshasbesvéfrachedua e modamiwhich is connected 1o the
phone- line. Ar the REMOTE -end, one 220-0113 cable has beenétéeietto the. modem, which is con-
“nected to thephone line. This path from cable ro cable will be immiurable rhrough these tests and wifl be

referred10 us the ‘cable-ro-cable parhii . | sodswes B Lmoane R Y0 AN i e
4. The person performmg rhe rests: |s or LOCAL 3 s;re
.:‘;'5 "th" ‘ ' q j ":M‘E '. ',;- " A W - 'A‘ """"# ; s 41;':" .- *l‘“‘ '”’” 3 S u.‘ L ]

Remowng RCM. from rhe*-pmruré s oné my tu'makewwr@mor any” pmblem§ ‘sncoumered go beyond
hordware. Tests 1 and 2 involve o standard remore terminal hook-up in both directions: Throughour the
testing; the~cable-toxcable: path- remains: invioletes orly thavexirernessof the cohnecﬁeMrewélreredf When
perfoiming.the-tests; :generare:some:henvy. ineoativiry by lisrinigra.disk idex-obprograpee: == 34 #d i
Test 4. Ar the LOCAL end, ser.a terminal porr ro RCMSbaud and Kook:it 1o the cable-ta-cable porh At the
REMOTE end, set a rerminal ro RCMSbaud and hook'ir 1o the' Cob!e-ro-coble poth. Dial into LOCAL. Test 4 wl!l
not work if LOCAL is o VP @'W

Bo ¢t RGN AL RN G T eI NI e S AL A
Tese"L &e\xerse TestArAtthe LOGAL sire: mmmmmwﬁmm ﬁ’tmherm&e Sro-cakieparh.
At the:REMOTE ‘end;hepk:tht éable-ro:coblerpariiovtie rerannesitivlies pons Hove: LOCAL ‘dialsinte
REMOTE. In this test, REMOTE's setup is identical 1o the way it should be for:REM: Tesr2 wen'yveark £ EOCAL's
rerminal is @ 2226.

Test 3. This hardware serup is idenrical ro thar required for RCM, so the followings préposbrions.shoaldbe
made, even'if rest:3 isn't performed. ResenLOCAks+erminal to-irsistqndord: tate;and kankir inta itsrorrrally -
ser rerminal port. (LOCAL's trerminal rate is complerely unrelated ro RCMSbaud, except in the bizarre instance
where ir.15:set lowerthan RCMR: Hook EQCAL's TE board. 1o the sable-to-cablespoit. Leavé s REMOTE end
as set for rest 2. If TTY (ASC-1) sofrware is available ar the LOCAL sire, the TC board can be tested by running
TTY (config options = RCMSbaud, 8-bir, -odd parity, full duplex. echoplex). Use CONTROL ‘R’ to reset the
REMOTE partition.

R -y SR TERESTe
Test 4. Leave the hordwore: as ir was for tesr. 3. Now run RCM by doing @ LOAD-RUN off the RCM diskerre
and choosing the Terminal Emularor Program: from the' menu. If the line drops from tesr 3 (which-is might;
when the,TC board is resarby BGMIptediol i a e iy 1ot r &0 5 owe Ry i eria s 3

FYED

Test 5. If ‘FILERGS'-is up on the REMOTE system, file rransfer can.be:resred. Ar-the LOCAL end, hir the -
Shift/Function keys to bring up a foorer menu on-the rerminal emularor dpplication screen. Then:hisEungrion
Key-3:to.gnter file mensfer mede.onrd: iy sending;ond: receiing-some: filstahis is: wherermolblermay be
encountered. If you.want fo.jegm 0. new: meaning for thexword . slowiry: sending ‘asealy:dorg-file from
LOCAL to REMOTE.

Typical Problerris . IS
oy GF e LY esA, ,.u RATTS N s e e, L o vred

~ "

. X s e [T
R Y WO S .

Moderm Mcdmbdr:biihy LTSRS R DN SR R et L .
The majority of problems encoumered deal with fnodém’ mcom’bcﬁb?ﬁry MSEr Users Who- previously
had been using the remote rerminal:capability of the 2200 to actessremote CPUs have had relatively
few problems installing RCM. The ‘major dnfﬂculry in semng up. RCM cppeors rb?bé *g’enfhg ihe fight

IR modems wurh the- rith-semngs— DRRY R

TRe o : TR R TET N e T T '4‘

TCBoordProblems ".‘._x,“ N Y

E—

The second most prevalent problem has occurred with users of 2227!3 bo(ers Somenmes this is o hard-
ware problem, bur more ofren software. See ‘Parches’ below. -

:".'

(cd;wﬁnUed)
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File- Troqaferl.oeps

Imost no one_has reporred prob!ems in funning, megejmingt, mitle
: hove resded lorgelx in File’ Tronsfeg; ‘Whar hoppens mosfffequen[l" '-g

.on.the sdime sector of q file. It the systemijssbrought. dowa
posmon See “Parches’ below

, merﬁ&geasfeg hangs, looping __ ™" v
and badls, up ihe. Jdoop-recurs orthe: same \

: '--Patches

i Releose 140 of RCM, the following ¢hanges should be mbde jo pregiigf220601 ond FILER®S. -
¢ I progmm £223601
® - If Local's TC beard 0. 22278 (optional oy 2228D):

Yoo e CHANGS LINE 2110, TO.LREAD zmw==
211u DATA, uex(1o2“1§;Aoocaoeeqnoeoooooeoooqnoo>

~ CHANGE LINE 20&5 TO READ ==we ' ' ' L
20653610 L0AD: ctv #kmi'§580u660%‘ﬂGOD%?Q‘B:Q.;@Q_QQ@QQ@Q%&DDO,‘_A“dt)zw’!“'

‘‘‘‘‘‘

_off Locol s CPU rwas. under.q VP Operaiing, Systern

CHANGE LINE 2210 TOREAD - =><e
22104PATA NEX&‘&@QOZFFO3FF1222C320)

CHANGE LINE 2230.70 aeao —pin
~&230-DATA HEX&EW&DZFF’OSFF‘IQZZ:SZO)

Ol Locol's CRT'is 0 2236DW:
+ CHANGE. LINE 555.70 READ- ==r=~"

D555 IF TECONQEIEIUT- mw‘mowzasew" Auo«wmaessne" ‘ N
: A;éuua TS<>“~?23§D£P~%uEN*56O -

DEC6IEVDET: N v A

: TS‘S?%(TS:1#P3$(TS=“‘"))
-3 GOTO 565 5T

Nore that RCM Release 1.1.0 does o DE (noko DW) emulation.

,./

In ‘program FILERGS . -
‘e Chonge DEFFN84 to-read:

0391-REM X
-;KEYINTLDOP

DEFFN'EY
thRINTfNE!(OS)'

~LeQ :
. ‘)2‘5“}' "

KEYIN AS,,366

IF AS = "HEXCESI~THEN: 395 _
;*IF'kS M‘X(OD) »THEN RETQRN
T PRINT kSa
~ LElL*1 -
" IFoL>8L-THEN 393
‘*STR(OZS:Lt\) ~ 81 AS

6070 393

St
0
~N

[ RN 00

-0393.

[}
o. .
M.
o .
f

t
. 0026 oo

‘REM LINE “ERASE’
PRINT AT(2,7,64);
L=0

- 6070 393

, '03?

oe oo';o w

"~0396  1F ASEMEX(TF) THEN GOSUS2127 ™
L+l GOTO 394 : N
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