















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Station B responds with an ACK 0.

Station A

01002 T

80 01001 01026

01003 §

000 000 001

P(P|P[{S|S|D| |P

AJA[A|Y|Y|[L[O|A

D[(D|D|[N|N| E D
ACK 0

The previous sequence will also occur if station B
(the receiving station) failed to recognize ETB.

| station B (the receiving station) received record

2 correctly but station A did not receive the

response, after a 3-second time-out station A sends
ENQ; station B responds with the ACK of the last
good transmission (ACK O in the example above);

then station A sends record 3 and normal trans-
mission continues.

Status Message

A status message is a message sent to a remote
station from the 3741 indicating what type of
an error has been encountered. A status
message is sent under the following conditions:

In a transmit mode (T, B, P, or D) after a:
— Transparency check

— Disk error

— Line check

Message aborted

In a receive mode (B, BT, or DT) after a:
Wrong length count

Full disk(s)

Line check

Disk error

Other conditions for sending a status message

are:

— After a 3741 has responded NAK to a
remote station’s line bid request.

— After the 3741 has prematurely terminated a
transmission or reception of a message.

— When the RESET key is used to abort the
transmission or reception of data.

A 3741 will transmit a status message, but will
ignore the reception of one. If two 3741s were
communicating with each other, the status
message would have no significance. If a 3741
was communicating with a CPU, the CPU could
handle the received status message in several
different ways, depending on system program-
ming. One example might be to have the status
message printout on the operator’s console
printer.

—

Station B

01002 R
80 01001 01026

01001

000 000 000

o>
> o
o P v
< W
< »
— O
=)
O» T

The following message formatting is used to

illustrate the sending of a status message after

an error condition has been encountered.

EC 823146 826065

PN 16192713
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The sequence is started when one of the above

error conditions exist. Let’s say that we encoun-

tered a transparency check during transmission.

— The CRT would flash.

A T would be displayed in position 7 of the

CRT.

— The 3741 will send an EOT.

— After a 3-second time-out the following
sequence will take place.

' )
001 T O A A 01001 T
HDR1 80 01001 01026
01003
1111 000 000 000 001
. _/

The remote station would respond with a positive
-acknowledgment.

01001 T

80 01001 01026

01003

000 000 001

Upon the reception of an ACK 0, the 3741 will
send the status message containing the error code
displayed in position 7 of the CRT.

01001 T
80 01001 01026

01003

000 000 001

‘1

(T ERROR)

EC 823146
.| 826065 PN 1619214
Date 9/15/74 8/1/75
- @
PlE|S|s|P|P|P :
alnlylvlalala NS i
D|o|N|N|D|D|D
plp|r|s|s|p] [pr . i
Alalalyly|L|ola cPU
pD|D|D|N[N|E| |D
(ACK 0)
P E| ERROR |[s s|s|p|P|P 3
A T T| V% Y| Y|A|lA|A >
D X| INDICATOR X N[N|D|D|D ~_| cru
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If the remote station receives the status message
correctly, it responds with another positive
acknowledgment.

01001 T ' []-_T_
80 01001 01026 [ = — _'-_‘
01003 |8 N\ e
' P|P(P|S|s|D| |P X
AlA[A]Y]Y|L]IT]A \ CPU N—-
000 000 001 D|D|D|N[N|E D —
(ACK 1)
The 3741 will then send an EOT and terminate
the line.
01001 i N
80 01001 01026 B l;__—_l‘.?_-:
01003 | : — = =
PIE|S|S|P|P|P Re——
A|lO[Y|Y|A]AlA |
000 000 001 DITININ|D|D|ID \ CPU
— — (EOT)
EC 823146 825853 826065
‘ A PN 1619215
Date- 9/15/74 | 11/156/74 8/1/75
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Communications Procedure

The following procedure can be applied to ail
communications modes. However, if you dont
have the keylock, terminal ID, and operator ID
reader features, ignore the boxed steps.

It is assumed that you have your data set labels
properly identified, when doing this procedure.
For more information, see the /IBM 3741 Data
Station Reference Manual, GA21-9183.

1. Load the diskette.
2. Position the disk to the data set label or

record where you want to start communi-
cating

3. Do you have the keylock feature installed?
Yes No
Turn the keylock on.  Continue to step 4.
4, Is remote |D being used?
Yes No

Key in the remote Continue to step 5.

ID characters.

5.  Press FUNCT SEL upper and COMM

6. If you have a switched network and are
dialing the remote location, press M.

If you have a non-switched network, or are
answering in a switched network, continue
tostep 7.

7.  Press the appropriate mode key:

Transmit— Press T

Transmit transparent — Press P
Transmit/Receive — Press B

Transmit Transparent/Receive — Press D.
Receive — Press R

EC 823146 826065
PN 1619216
Date 9/15/74 8/1/75 14-42
8.  Are you using the operator ID card reader?
Yes No 3741 - Use of the M Key (BSCA)
Insert your ID card  Press REC ADV When the 3741 is set up to operate on switched
in the top slot. lines, the M key determines whether or not the
. ) 3741 will send the initial line bid. The M key has
9. Do you have a non-switched line? no function on non-switched line.
Yes No According to convention, the station placing the
. . call (calling station) should bid the line. If the
End of procedure. Continue to step 10. 3741 is the station placing the call, the operator
setup should be:
10. Do you want auto-answer?
Press FUNCT SEL upper
Yes No COMM
M
Press AUTO-ANSWER Continue to step 11. TPBD.orR
on the modem. !
End of procedure.- The M key tells the 3741 to bid the line, in-
. . . dependent of the mode selected or the following
11. Are you answering a call or dialing a location? key strikes. If a CPU is the remote end receiving
. the call, it should be programmed to do a
Answering Dialing read initial.
Answer the phone and a. Press TALK on Also, according to convention, the station
when the person at the modem. receiving the call (called station) should wait for
'the-calllng staFuon b. D_'a' the Ioc:'a- a line bid. If the 3741 is the station receiving .
indicated she is ‘ tion you wish to the call, the operator setup should be:
ready, press DATA communicate ‘
on the modem. , with. Press FUNC SEL upper
End of procedure. c. Continue to COMM
step 12. T,P,B,D,orR
12. Is the location you dialed in an autoanswer

or manual answer mode?
Auto Manual

When the person you
are communicating
with makes her
station ready, you'll
hear a high-pitched
tone. Then press

When you hear a
highpitched tone,
press DATA on the
modem. End of
procedure.

DATA on the modem.

End of procedure.

The absence of the M key indicates to the 3741

that it should wait for a line bid for 20 seconds.
If the CPU is the remote station placing the call,
it should be programmed to do a write initial.



Packaging

The BSCA controller is packaged on the feature
half planar board.

The socket positions are assigned as follows:

Socket

1-N Modem cable

1-P Printer signal cable (from printer)

1-Q Cross connector to MPU planar board

1R Printer signal cable (to printer)

1-E Cross connector to MPU planar board

1-F Cross connector to MPU planar board

1-G Cross connector to MPU planar board —
memory

1-H Cross connector to MPU planar board —
memory

1-S Card socket — memory

1T Card socket — memory

1-U Test socket

1V Card socket — sync clock card

1w Card socket — ID reader card

1-X Card socket — ID reader card

Y Card socket — terminal ID card

1-2 Card socket — terminal ID card

Sockets 1-P and 1-R are used only if a printer
adapter is packaged on the same feature board.

Sockets 1-G, 1-H, 1-S, and 1-T are used only to
provide connections for the memory card to the

MPU planar. There is no direct connection between

the memory card and the BSCA even though the
memory card is mounted on the half planar.

Modem Cable

The modem cable interfaces to the BSCA at
socket 1-N. This interface conforms to EIA-RS-
232. For signal lines, ‘~transmit data’ and
‘—receive data’, a negative voltage is a logic 1 or
mark condition. A positive voltage is a logic O

or space. For all other lines, positive voltage in-
dicates on, negative voltage indicates off. Positive
levels may be +3 to +25 volts. Negative levels
may be -3 to -25 volts.

Jumper Field 'OTQ
Level 1 { 000 N
l j 0°
<5 1 A
E L-T
)%
F =r=lml
— T .
Wl (el Y Bl
|
G = = j —T1
Tl B
T —
" == = —
- |—
h\—//

MPU planar assembly I

O O000QO0000
O 000000000

<[]

ID Reader Cable Position

Keylock Cable Position

L

A

Feature Half Planar Socket. Locations

Sync clock—f-
ID reader

Card cover,

EC 823146
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COMMUNICATIONS FEATURES

Synchronous Clock with BSCA
(see page 14-79 for EBSCA)

When modems are attached that do not have their
own clocking, the synchronous clock feature pro-
vides a clock to BSCA controller. The synchron-
ous clock feature is mounted in 1-V and pro-
vides a 153.6-kHz oscillator pulse to the BSCA.
From this oscillator, the BSCA generates a 1200-

Hz clock for 1200 bps operation or a 600-Hz clock
for 600 bps (baud rate).

When the synchronous clock card is installed in
socket 1-V, the 153.6 kHz oscillator may be probed
at 1-L, pin B07. The 1200 or 600 Hz clock is

at 1-L, pin B11.

Speed, 6Uu or 1200 bps is determined by speed
select jumper or speed select switch (WT) if
installed.

The BSCA includes self-correction logic to
synchronize clock, 1-L-B11, with received
data, 1-N-B11, in receive mode.

Terminal Identification

This feature has two functions. One is to transmit
a four-character terminal identification sequence.
The first character of the 3741 sequence is always
an EBCDIC lower case, alpha v (hex A5). The last
three characters are unique to each 3741 terminal
and are programmed on the feature card. The
unique ID characters are pre-assigned at the
factory.

The last three characters of the 3741 terminal ID
sequence are programmed on this card which is
installed in sockets Y and Z.

The 3741 will transmit its terminal 1D during ini-
tial handshaking preceding the first ENQ or ACK 0
depending on the mode.

PPPSS,,A,, EP
AAAYY5xxxNA
DDDNN QD
or

PPPSSMAH A P
AAAYY'BXXXCOA
DDDNN K D

EC 823146 826065

Date 9/15/74.| 8/1/75

PN 1619218 1444

““AB" is hex representation for EBCDIC lower
case V. x x x are the 3 ID characters programmed
on the terminal ID feature card.

Each Bit Position

0/1 " "

0’1 ¢ u1n

0’J

Bit—e-0 1 2 3 4 5 6 7
© o0 o© ©O o O oo
B‘;“’o o o O 0O 0o 00O
o o ©° O o o 0O
Byte (0 O O o o 0O ©Oo
2 )Jo o o O o O o
o 0o o ™H o o'm:go
o 0o o o 0o 0 00O

Byt
"o 60 o0 o oo
)o o o o O o oo
= =)

. Rl

Terminal ID Card

1D Character Jumper Placement
Row Hex 0 1 2 345 67 Hex 012 345 67
als1) 599 9909 G5 |njos| 590 588 %9
bls2| 598 8889 8 |ojoe| 538 58 48
cles| 999 9089 g |p|o7| 589 588 86
dlee| 5889 995 00 |ajoee) 580 558 89
eles| 698 095 96 |rfo| 538 542 %5
t185) 599 805 8 |sja2| 988 388 §¢
ofe7| 5§89 8095 g5 [t[as] %6 999 49
hies| 598 959 98 |ulaej 885 988 98
ile0] 899 989 38 |v|as| 588 398 96
ilor| 899 588 05 |wiae) g% 995 §¢
k192)1 999 898 g8 |x|a7| 890 896 88
1]es| 599 699 g5 |v|ae|g%s 9668 8¢
mloa| 580 8¢ 90 |z ]a0) 5%g 059 U3¢

The second function is to compare a received
identification sequence of up to 156 characters
to a sequence keyed by the operator.

This function compares the terminal ID sent by
the remote station to the one keyed in by the
operator. The operator keys this before entering
communications mode. The BSCA controller
detects the keyed sequence by the position of
the cursor. The cursor must be positioned after
the last keyed in character (15 or less). To by-
pass this feature, the cursor must be in position

1 when entering communications.

Keylock

The keylock is an electrical switch that controls
the selection of communications mode. This
feature provides a keylock which controls selec-
tion of communications mode. With the keylock
in the locked position, communications mode can
not be selected. In the unlocked position, the
3741 can be placed in communications mode.
Once the mode is selected, the keylock can be
placed in the locked position and the terminal
remains in this mode.

Operator ID Reader B

This feature is used to read an operator identifi-
cation card and transmit the information to a
CPU, which is programmed to accept only valid
sequences.

The operator D reader feature consists of two
parts: the ID reader, which sets on the 3741
table top, and the ID reader card, which is
mounted in feature half planar stockets U and X.
The 1D reader is ready when TB, BB, DB, or PB is
displayed. As the card is inserted, the magneti-
cally encoded data is read and the data signal

is sent to the BSCA controller. The data signal

is sent to the 1D reader card where it is decoded.
Decoded information is then transferred serially
to the BSCA controller where the ID characters
are assembled. After the complete ID is read,
the controller will send it to a CPU.



The format of the 1D reader card is:

PPPSSS LEBB
AAAYYO :(IDRchars) /S RTCCF
DDDNNH CBCCEF
12

OID EOR

OID - Operator identification character
EOR - End of record character

The ID reader card also provides regulated voltage
to the ID reader via the feature half planar.

Program buffer 9 is used with this feature. This
feature can be bypassed if the 3741 is transmitting
to another 3741.

ID Reader Cable Position

Memory card
Keylock Cable Position buffer
ﬂ Microcon- -———
Jumper Fieid N Dat troller/ ;_C_ur:ﬂn__
Level 1 MPU Planar—""| ﬂ: 3 buffer | Previous
w —-1 interface :l ( H_ -
= old
* Clock /-"I
E P control
l Keyboard
= Keyboard
- R i attachment
- !
% -T2 d
F Q
ol 1w Y l i
5 -— 13 Disk unit
G - === R controller
G|
It u
\
H T / .
L Display N
V Clock L unit Y VFO card
| T e I controller
: : . | EIN
Feature Half Planar Socket Locations Microcontroller I
L F—« ! Di§p|ay
Feature F'T - -: B [ unit
ROS _] ROs [
Bl o e
L e
Planar Connection Signal Ground ] I }
Sync
1-F BO8 Feature clock
1-G BO8 __~{Fos cerd
1- H 808 Feature half
planar r j
15 B8 Termina
1-T BOS Printer BSCA
controller [ controller
1V D13 a
W D08 1 rowter | 1°
reader
1-X D08 card _
1-Y D07
1-2 D08 ﬁ{ Modem I

Printer

EC 823146 | gag065
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EIA Interface Standard
Request to Send (RTS)

This line is’keyed by the BSCA. It controls the
turn on and turn off of the modulator (which of
the two frequencies is emitted is controlled by the
send-data line as above).

This line is ANDed with ‘data set ready’. Hence,
when ‘request to send’ and data set ready’ are up,
the carrier is immediately put on the transmission
line. When ‘request to send’ or ‘data set ready’ is
down, no carrier is emitted.

Clear to Send {CTS)

This line is keyed by the modem. Its up level
tells the BSCA that the BSCA may key the "send
data’ line. Its down level merely signifies that
the ‘request to send’ line or ‘data setready’ is

at the down level and, hence, the transmitter
has been turned off.

There are three delay options on a non-switched line,
selectable by strapping associated with the ‘clear

to send’ line. Each delay is defined as the time
between up level being put on the’request to send’
line and an up level appearing on the “clear to

send’ line.

D ata Set Ready (DSR) — Non-switched Line Only

This line is driven by the modem and is a
power on indication for the line adapter.

Data Set Ready (DSR) — Switched Line Only

The on condition indicates that the modem

is connected to the line and ready to exchange
further control signals with the BSCA equipment
to initiate the exchange of data.

The off condition indicates that the associated
modem is not ready to operate. The off condi-
tion of this circuit does not impair the operation
of ring indicator.

Signal Ground (SG)

This circuit provides a common ground reference
for all circuits in the interface.

EC 823146 | 826065

PN 1619220

Date 9/15/74 8/1/75
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Carrier Detected (CD)

This line indicates the presence of carrier on the
receive input. An up level will be present when
carrier has been present on the ‘receive input’
for between 10 and 20 milliseconds. This line
will drop between 5 and 15 milliseconds after
carrier has dropped. The BSCA does not use this
line.

Ring Indicator (R1) — Switched Line Only

Signals on this circuit indicate whether a calling
signal is being received by the AA feature. The
on condition indicates that a calling signal is being
received. The off condition indicates that no cal-
ling signal is being received.

Data Terminal Ready (DTR)

Signals on this circuit control switching of the AA
feature and the associated modem to or from the
line.

The on condition (indicating that the data terminal
equipment is ready to operate) prepares the AA
feature to connect the associated modem to the
line and maintains this connection.

When the AA feature is conditioned for automatic
answering of calls, connection to the line occurs
only in response to a combination of the ON con-
dition data terminal ready and calling indicator.

The off condition causes the AA feature to drop
the line (go to hook), when the transmission of
data has been complete. The OFF econdition of
‘data terminal ready’ does not inhibit the operation
of calling indicator.

When data terminal ready is turned off, it is not
turned on again until ‘data set ready’ is turned off.

Receive Data (RD)

This line is keyed by the demodulator section.
When space frequency is being received over the
transmission line, the receive data line is at its up
level. When mark frequency is being received, the
receive data line is at its down level. When the
received signal (mark or space) is below the thresh-
old setting of the carrier-detect circuitry, the
receive data line will be clamped to its down
level. For 2-wire operation, a clamp is provided
to hold the receive data line to a down level while
the modem is transmitting.

BSCA to Modem Interface

The EIA interface is used

ElA:

Max allowable -— — — +256V
Maximum -— — — +15V
Minimum +3V

-3V Minimum
15V — — — | Maximum -
25V — — — |

Max allowable



Communication Line

{(Modem)
Data Communication Equip.

{Business Mach)
‘ Data Terminal Equip.

Business Machine

Line Code Pin Name
Nlumber
1
AA ;Q Protective Ground
AB @ Signal Ground
B BA @ Transmitted Data
BB C?'/L Received Data
CA 4 Request to Send
CB 5 Clear to Send
per—
cc @ Data Set Ready
Additional I
Modem Optional Circuits Q Reserved for Testing
9
Reserved for Testing
CD Data Terminal Ready
Dy
CE Ring Indicator
22 -
CF 8 Data Carrier Detector
- DA @ Trans, Signal Element Tiraing
DB @ Trans. Signal Element Tirning
DD @ Rec. Signal Element Timing
Female ! Male
"
4

External Modem Cable

ot

13121110 9 8 7 6 5 4 3 2 1
0000000000000

000000000000
25 242322 21201918 17 161514

2

ol

EC 823146 825853

826065
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Modem and LCA Interface

EC 823146 825853

826065

Date 9/15/74 | 11/15/74

8/1/75

PN 1619222

BSCA to Modem Interface

The EIA interface is used

EIA:

Max allowable F— ——— 425V

Maximum = oo - +15V

Minimum ———— +3V

-3V — ‘ Minimum

“-15V — ] Maximum

-25V —~— - — J Maximum allowable

Feature Half Planar Socket Locations

ID Reader

Card Cover

1448



Modem Cable / BSCA Cable (all modems

except 1200 bps Line Adapter)

MPU BSCA Toor
1-N End Lane Name from  Modem End
3741
B13 Request to Send From 4
B12 Transmit Data From 2
B11 Receive Data To 3
B10 Clear To Send To 5
B09 Serial Clock Transmit To 15 am 7
BO8 Serial Clock Receive To 17 13121110 9 8 7 6 5 4 3 2 1
7 Si d 7
BO2 ignal Ground From 00000000DOO00O0
D1 Data Set Ready To 6 B O O
D11 Ring Indicator To 22 cloNoXoNoNoNoNoRoNoRoXo)
D10 Carrier Detect To 8 - -
D08 Rate Selector From 23 25 24 232221201918 17 16 15 14
_ \__J
D07 Data Terminal Ready From 20
D06 SCTE From 24
FRAME Frame Ground From 1
D02 +12 Voltsdc From -
D04 -12 Volts dc From —
3741 Model 2 Note: [ notations refer
to cable connecto:s.
Feature System/3
Half Planar Modem Cable LCA
1 I
| |
—a g
B
3741 Model 2
Feature
Half Planar Modem Cable Modem E 1
| |
8] ™~
823146 25853 | 826065 o
il B PN 1619223 3741 ML
Date 9/15/74 11/15/74 8/1/75
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1200 bps Line Adapter

General

The 1200 bps line adapter is an under-the-cover
modem designed to operate at up to 1200 bps
on World Trade or domestic non-switched lines
and U.S. switched facilities.

The line adapter converts a two-level business
machine signal into a signal suitable for trans-
mission over a voice grade telephone channel.
At the receiver, the line signal is converted
back into a two-level business machine signal.
Information is handled serially by bit and by
character. Synchronism is not maintained
between information on the send data interface
lead and the line signal.

Therefore, synchronous clock feature is a pre-
requisite for the line adapter feature.

Input Requirements

Communications Line (receiver input)

For four-wire operation, the receive and trans-
mit lines are separate. For two-wire operation,
the receive and transmit lines are jumpered
together.

Receiver Sensitivity

This modem will operate properly with signals,
at the receive line terminals, between -43 dBm
and -8 dBm.

Receiver Input Impedance

ZIN = 600S2 £ 10%

Frequency Limitations

The receive frequencies are:

Mark 1300 Hz £ 10 Hz
Space 2100 Hz+ 10 Hz

There is no modem WRAP feature.

EC 823146 825853

826055 | pN 1619224

Date 9/15/74 | 11/15/74

8/1/75

Location

The line adapter board housing the pluggabie
cards making up the 1200 bps line adapter is
located against the right front cover of the
machine as viewed from the rear. It is easily
detached from the cover to allow servicing
accessibility.

Line Adapter Board

LV s

Wy = /
ol

N
G..
Qg

L
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Interface — Non-switched Line (1200 bps)

Use With
Clear to
Echo Send (CTS)

Clamp Jumpered Delay Jumpered

130 ms 20 to 21 and 200 ms 1710 19
22t0 23

50 ms | 20to 21 and 75 ms 1710 18
22t0 24

0 22 to 23 25ms | 17t016

CAUTION

The short delay combinations might cause intermittent
echo problems.

2 Wire - 4 Wire
For 2 Wire For 4 Wire
8to9 7t0 8
12t0 13 10to 11
14 to 15

EC 823146

825853

826065

PN 1619226

Date 9/15/74
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7 8

L BN J

10 11

[ N

12

o

Note: 14
Early L
boards 20
might o
nothave 22
echo o
clamp 24
jumpers, - ot
16

[ ]

17@

[

19

L
9 81
[ ]
13
[ J
15
[ ]
21
5 | =
[ ] B2
18
g —

C1

OL] IJ—T ransmit
N

IJ Transmit

D1

Ul‘l ‘J Receiver
N

H 3‘-' |JTZSCA Cable EELI

IiReceiver

ommunications

Line Cable

Feature
Half Planar
Socket
Locations

| ID
Reade

i

6

e5
e4

Line Adapter Board

The most commonly used delay combination is 200 ms CTS with 130 ms echo clamp.

Shorter delays can be used on short lines, or lines without echo suppressors. Inter-

mittent echo problems occurring while jumpered for short delays may have to be cor-

rected by jumpering for longer delays.

Sync Clock

r

Card cover

i

The line adapter board housing the pluggable
cards making up the 1200 bps line adapter is
located against the right front cover of the
machine as viewed from the rear. It is easily
detached from the cover to allow servicing
accessibility.

C )

7

7

Line Adapter Board




BSCA Cable

MPU BSCA 1200 bps
1-N End Line Name Line Adapter
g:g ?f:ni::ttgft:nd 38;23 Note: , B, and E notatiors refer to cable connectors.
B11 Receive Data D04 '
B10 Clear To Send D05
B09 Serial Clock Transmit -
BO8 Serial Clock Receive —
BO7 Signal Ground D08
D12 Data Set Ready BO3 E
D11 Ring Indicator BO4
D10 Carrier Detect B05
D08 Rate Selector -
D07 Data Terminal Ready BO8
D06 SCTE -
FRAME Frame Ground -
D02 +12 Vdc B13
D04 -12 Vdc B11
3741 Model 2
Feature 1200 bps g .
Half Planar BSCA Cable Line Adapter Communication Line CabI!e_.I ~
= | | |
B E Non-switched Lines
Non-switched

Communication Line Cable {non-switched)

E2-D05 | 4W-Transmit/2W Red
E2-B12 | 4W-Transmit/2W " Green/

or WhiteH D]
E2-B09 4W-Receive Black
E2-D13 4W-Receive Yellow

EC 823146 | 825853 | 826065
Date 9/15/74 | 11/15/74 | 8/1/75
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Interface — Switched Line (1200 bps)

Sync Clock
ID Reader

Card Cover

The line adapter board housing the pluggable
cards making up the 1200 bps line adapter is
located against the right front cover of the
machine as viewed from the rear. It is easily
detached from the cover to allow servicing
accessibility.

ik e
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Line Adapter Board '

Line Adapter Board

IJ AA Basic

T

I‘l AA Interface

[J Transmit

|

(J Receiver
Line Coupler
Cabte

L



Feature
Half Planar

3741 Model 2

Switched

Modem Cable/BSCA Cable
MPU BSCA 1200 bps
1-N End Line Name Line Adapter
B13 Request to Send D02
B12 Transmit Data D03
B11 Receive Data D04
B10 Clear To Send D05
B09 Serial Clock Transmit -
BO8 Serial Clock Receive -
BO7 Signal Ground D08
D12 Data Set Ready B03 E
D11 Ring Indicator BO4 /
D10 Carrier Detect BO5
D08 Rate Selector -
D07 Data Terminal Ready BO8
D06 SCTE —
FRAME Frame Ground —
D02 +12 Vdc B13
D04 -12 Vdc B11
Line Coupler Cable
Line
Adapter | Cable Coupler
_———
D05 Data Tip (DT) | White
D07 Coupler Cut
Through (CCT) | Brown
D09 Signal Ground (SG) Gray
B05 Ring Indicate (RI) Violet | m
BO7 Switch Hook = (SH) Red
BO8 Data Modem Ready (DA) | Yellow
B12 Data Ring (DR) | Black
B13 Off Hook (OH) | Blue

Note: , B . and E notations refer to cable connectors.

O

Connection of spade clips to line coupler is
strictly the customer’s responsibility.

—Switchad
l(.:lc;]jpler Lines
T

Line Adapter Cable
(p1ovided with 113M machine)

EC 823146
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DA OH DT
SH? SG? CCT@ RI? DR
1
Yellow Blue White
Gray Brown Violet Black
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Interface from 3741 BSCA to 1200 bps Line
Adapter

Request to Send (RTS) — From 3741

This line is keyed by the BSCA. 1t controls the
turn on and turn off of the modulator (which of
the two frequencies is emitted is controlled by
the send-data line as above).

This line is ANDed with ‘data set ready’. Hence,
when ‘request to send’ and ‘data set ready’ are up,
the carrier is immediately put on the transmission
line. When ‘request to send’ or ‘data set ready’ is
down, no carrier is emitted.

Clear To Send (CTS) — To 3741

The line is keyed by the line adapter. Its up
level tells the BSCA that the BSCA may key the
‘send data’ line.

Its down level merely signifies that the ‘request to
send’ line or ‘data set ready’ is at the down level
and, hence, the transmitter has been turned off.

There are three delay options on non-switched
line, selectable by strapping, associated with the
‘clear to send’ line. Each delay is defined as the
time between up level being put on the ‘request
to send’ line and an up level appearing on the
‘clear to send’ line.

25 ms — delay between 20 and 40 ms
75 ms — delay between 75 and 115 ms
200 ms — delay between 200 and 300 ms

On very short lines or on lines without echo sup-
pressors, the shorter ‘clear to send’ delays may
be used.

‘Clear to send’ delay can be jumpered on the
non-switched line line-adapter board. It is fixed
at 200 ms on the switched card.

Echo-clamp delay associated with ‘clear to send’,
is fixed at 130 ms on adapter boards for switched
lines (on early machines it is fixed at zero delay).
On boards for non-switched lines, three echo-
clamp delay options are available: 0 ms, 50 ms,
and 130 ms, used with ‘clear to send’ delays of
25 ms, 756 ms, and 200 ms respectively.

EC 823146 826065
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Data Set Ready (DSR) — Non-switched Line Only
— To 3741

This line is driven by the line adapter and is a
power on indication for the line adapter.

Data Set Ready (DSR) — Switched Line Only —
To 3741

The on condition indicates that the line adapter
is connected to the line and ready to exchange
further control signals with the BSCA equipment
to initiate the exchange of data.

The off condition indicates that the associated
modem is not ready to operate. The off condition
of this circuit does not impair the operation of
ring indicator.

Signal Ground (SG) — From 3741

This circuit provides a common ground reference
for all circuits in the interface.

Carrier Detected (CD) — To 3741

This line indicates the bresenoe of carrier on the
receive input. An up level will be present when
carrier has been present on the ‘receive input’
for between 10 and 20 milliseconds. This line
will drop between 5 and 15 milliseconds after
carrier has dropped. The BSCA does not use
this line.

Ring Indicator (R1} — Switched Line Only —
To 3741

Signals on this circuit indicate whether a calling
signal is being received by the AA feature. The
on condition indicates that a calling signal is being

‘received. The off condition indicates that no

calling signal is being received.

Data Terminal Ready (DTR) — From 3741 —
Switched Line Only

Signals on this circuit control switching of the
AA feature and the associated modem to or
from the line.

The on condition (indicating that the data ter-
minal equipment is ready to operate) prepares
the AA feature to connect the associated modem
to the line and maintains this connection.

When the AA feature is conditioned for automatic
answering of calls, connection to the line occurs
only in response to a combination of the on con-
dition ‘data terminal ready’ and calling indicator.

The off condition causes the AA feature to drop
the line (go to hook), when the transmission of
data has been complete. The off condition of
‘data terminal ready’ does not inhibit the opera-
tion of calling indicator.

When ‘data terminal ready’ is turned off, it is not
turned on again until ‘data set ready’ is turned
off.

Receive Data (RD) — To 3741

The line is keyed by the demodulator section.
When space frequency (2100 Hz) is being re-
ceived over the transmission line, the receive
data line is at its up level. When mark frequency
(1300 Hz) is being received, the receive data

line is at its down level. When the received signal
(mark or space) is below the threshold setting of
the carrier-detect circuitry, the receive data line
will be clamped to its down level. For two wire
operation, a clamp is provided to hold the re-
ceive data line to a down level while the modem
is transmitting.

Transmit Data (TD) — From 3741

This line is keyed by the BSCA when data is to
be transmitted. The data is presented serial-by-
character and serial-by-bit. An up level on this
line causes the modulator to put the space
frequency (2100 Hz) on the transmission line.
The down level causes the mark frequency
(1300 Hz) to be put on the transmission line.



Interface from 1200 bps Line Adapter to
Coupler

There are two analog interface leads to the
coupler; ‘data tip’ and ‘data ring’. The digital
interface to the coupler is compatible in levels
and sense to EIA RS232C/CCITT recommenda-
tion V.24,

Coupler Cut Through (CCT) — To Adapter

Signals on this lead indicate whether the coupling
unit.is ready for data or dialing. The up level indi-
cates that the coupling unit is ready. The down
level is present at all other times.

Switch Hook (SH) — To Adapter

Signals on this lead indicate whether an associated
handset is ‘off hook’. The up level is present if
the handset is in use (off hook). The down
level is present at all other times.

Ring Indicator (Rl) — To Adapter

Signals on this lead provide an indication of
ringing signals on the line. The up level indicates
that a ringing voltage is present on the telephone
line. The down level indicates that no calling
signal is being received.

Data Modem Ready (DA) — From Adapter
Signals on this lead are used to indicate that
the line adapter is ready to transmit or receive
data.

Common Signal Ground — From Adapter

This lead provides a signal ground path between
the line adapter and the data access arrangement.

Off Hook (OH) — To Adapter

The signals on this lead provide ‘off hook’ and
‘on hook' signals to the line adapter. An up level
(on condition) on the OH lead causes a relay to
operate which completes a DC path to indicate
‘off hook’ to the serving central office and trip
any incoming ringing signal.

Data Tip (DT) and Data Ring (DR) — To/From
Adapter

These lines provide an analog signal path between
the line adapter and the coupler.

BSCA to Modem Interface

The EIA interface is used

ElA:

Max allowable ~——— +25V

Maximum ———— +15V

Minimum +3V

-3V Minimum

=B V=== — Maximum

2B Vemmmmee e J Maximum allowable
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. Operation and Configuration
Non-switched Line Operation

The non-switched line adapter consists of two
cards; transmit and receive.

The transmit card takes serial binary data and
converts it to frequency-shift-modulated analog
data. On the board assembly, the ‘echo clamp’
delay is adjustable, by jumpering, to correspond
with ‘clear to send’ delay jumpering as follows:

CTS Delay Echo Clamp Delay
25 ms Oms
75 ms 50 ms
200 ms 130 ms

The receive card takes analog frequency-shift-key
(FSK) data from the line and converts it to

serial binary data. The threshold control is per-
manently wired for -33 dBm. Signals, whose
level are less than -33 dBm, will cause ‘carrier
detect’ to go off and clamp received data.

Jumpering is provided on the board assembly

to jumper the transmitter output transformer and
the receiver input transformer for two wire oper-
ation. Also for two wire operation, transmit
clamp clamps the ‘receive data’ line while data is
being transmitted.

In the non-switched line adapter, ‘data set ready’
is always on.
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Non-switched Line

+12V
+ Data set ready
E2- 309- 01609 —O0——0
A D1-B03 D1-B02 E1-B03
Pin 10 D1-G08 I
. . + Receive data
Recefv'e ~ Ffecelve Limiter Discriminator Shaping O O
amplifier filter D1-J02 E1-D04
D1 G02
+ Carrier detect
3 O— O
D1-G10 ; Threshold Delay D1-D02  E1-BO5
O
< D1-D05
£2-013 [Pin 14] D111 P
D1-D0O7 OD1-B09 | Pin3
| D1.612 a7 IL
0D1-D04 [Pin9 ]
D1.G13 Transmit
O——O Receive card clamp
E2-(l>)05 D Transmit card C1-J02 S + Echo clamp
C1-D05 C1-G08
© [Fin20)
C1§09
l Pin 21 |
o Echo
c1-D11|  clamp
C1- G05 CL:3'05
|P|n22| lPin23|
C1-G07
© [Fin24)
>
. + Transmit data
Transmlt Modulator O 0
filter C1-J04 E1-D0O3
C1-D07 .
t Clear to + Request to send
= C1-G12 send
[Pin 16] C1-012 + Clear to send
E2812 | O s o1 D13 ETDoS
C1-B02 ci.glo  [Pin18] ’ )
o C1-G13 200 ms
i [Pin 19]
Note: refers to pin numbers on modem board.
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Non-switched Line Configuraﬁon

The non-switched line configuration consists of
the basic modem.

In the US it requires 3002 unconditioned lines
or equivalent or better.

The non-switched configuration is built on the
non-switched line adapter board assembly, which
provides socket positions for:

Receive card Socket D1, D2

Transmit card Socket C1, C2

BSCA cable Socket E1

Line cable Socket E2
Options

The following are fixed in the non-switched line
configuration:

Half-duplex operation
0 ms echo clamp
-33 dBm receiver sensitivity

Jumpers are provided for selection of:

2-wire or 4-wire line
25, 75, or 200 ms ‘clear to send delay’
0, 50, or 130 ms ‘echo clamp delay’

On very short lines, or lines without echo
suppressors, the shorter clear to send delays may
be used.

EC 823146 | 826065
528 PN 1619234 14-60
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78 9 sl el 1o ] e Non-switched Line Cable
o o o
. E2-D05 | 4W-Transmit/2W | Red
.. ) 2 E2-B12 | 4W-Transmit/2W | Green/
Note: S & £ 2 lls or White
bomds 20 21 g 218 || ee E2-B09 | 4W-Receive Black
mat e wm | = = | | = == | es E2-D13 | 4W-Receive Yellow
echo e @ B2 Cc2 D2 E2 e4
clamp 24
jumpers. @
e P 5 Non-switched Line Transmit Level Adjustment
170 @18 - . S2 Procedure
3 26
= « o Direct attachment to a non-switched line usually
- I R TN By BN . .
required a zero dBm transmit level. If a coupler
Line Adapter Board is required, the transmit level should be adjusted
to that specified on the coupler.
) . . {(Use dB meter P/N 453545)
2 Wire — 4 Wire Adjust the transmitter output:
For 2 Wire For 4 Wire 1. Turn OFF the 3741 main line power.
12 to ?3 1(7) to ?1 2. Disconnect the communication line plug
1 to e to and insert it into the TRANS/REC jack in
to the dB meter cover.
Use With 3. On the dB meter:
Echo Clear to a. Set the 2W-4W TRANS/REC switch to
Clamp Send (CTS) TRANS. _
Delay | Jumpered Delay Jumpered b. Set the BRIDGING, 600, 324 switch to
. 600. ’
130 ms |20to 21 and] 200ms | 17to 19 c. Jumper the line terminals on the cover
22t0 23 to the line terminals on the meter.
50 ms 20 to 21 and 75ms | 17t0 18 . .
29 to 24 4.  Jumper line adapter board pins 4, 5, and
6 together to unclamp the transmitter and
CAUTION 5.  Turn power on the 3741 and the dB meter.
The short delay combinations may cause inter- '
mittent echo problems. 6.  Adjust R3 on the transmitter card to
attain the correct dB level (zero dB if
283 B direct attach, or to level specified on the
Plug coupler if a coupler is used).
Red 7. Power down.
Yellow—,
' 8. Remove the jumpers from the line adapter
Black board pins.
reen or White 9, Reconnect the communication line plug.
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Switched Line Operation

The switched line configuration consists of four
cards; transmit, receive, AA basic, and AA
interface.

The function of the transmitter and receiver
cards is the same as in the non-switched config-
urations except:

1. Switched line is permanentiy wired for
two-wire operation including line trans-
formers and transmit clamp.

2.  ‘Clear-to-send’ delay is permanently wired
for 200 ms. ‘Echo clamp’ delay is perman-
ently wired for 130 ms (in early machines
it is wired for 0 ms).

3.  Threshold control is permanently wired
for -43 dBm minimum level.

4.  'Data set ready’ is controlled by the AA
cards.

The AA cards monitor control lines from the
CBS data coupler and generate signals to the
BSCA and coupler. ‘Data modem ready’ is
permanently on. ‘Data terminal ready’ being on
from the BSCA permits AA to detect ringing
signal from the coupler. AA signals ‘off hook’
to the coupler, answering the phone. The AA
then generates a 3.5-second 2100-Hz answer-
tone to the remote end and turns on

‘Data set ready’. After the answertone is sent,
the line is under control of the transmitter.
receiver cards.

In order to do manual answer with a CBS data
coupler handset, ‘data terminal ready’ must be
held off by not being in communications mode.
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Switched Line

D1-G09
_C O)
D1-G08 ‘
Receive Receive * Receive data
. . Limiter Discriminator Shaping O e}
amplifier filter D1-J02 E1-D04
D1-G02
= l + Carrier detect
D1-G10 o——0
2, Threshold Delay D1-D02 E1-B05
< D1-D05
D1-J11
D1-D11 D1-D12 D1-B09
D1-G12 I
~ D1-D04
Transmit
Receive card clamp _
Transmit card C1-J0 + Echo clamp
1020
c1-01 1? Echo j C1-Gos
clamp
—1 130 ms C1-Gos
. C1-G07 C1-J05 + Transmit data
Transmlt. Modulator O O
filter C1-J04 E1-D0O3
1 Clear to + Request to send
= send
CO B gelay C1D04 1002
= C1-G10 75 msl I + Clear to send
- C1-J12 C1-D13 E1-D05
200 ms
C1-G13
_Data tip AA
O- O 1 O Data terminal ready
E2-D0O5 | A1-G02, B2-B02 ) — O e
o 5 Data ring - B2-B08  E1-B08
E2-B12 B2-D06 | |
_ o Data modem ready [ || o
E2-CBOB B2-D12 | | Control logic
Data set ready
N Off hook P o
E2-B13 B2-B12 [ - B2-B09  E1-B03
Switch hook | | Ring indicator
o— O O O
E2-B07 B2-B13 o B2-D07  E1-B04
o Ring indicator l
E2-B05 B2-\éO7 Analog Answer-
o Coupler cut through Commu- tone 3.5 sec
E2-D07 B2-D11 nications 2100 Hz timer
Signal ground switch
O O
E2-D09 B2-D08
Note: Pin xx refers to pin numbers on modem board.
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Switched Line Configuration

The switched line configuration consists of the
basic modem and autoanswer.

It is used only in U.S. and requires a common
carrier type CBS automatic data coupler (series
5 or later) or equivalent. The local loop from
the serving central office must be a type |l loop
for DATA-PHONE* or Data Access Arrange-
ment (DAA).

The CBS coupler should be wired such that the
line adapter is connected to the line when the
associated telephone’s handset is in its cradle

. (exclusion key not operated). Conversely, the
exclusion key must be operated to use the hand-
set for voice communication. The telephone

set ringer should be connected on the line side
of the exclusion key.

The coupler must be mounted vertically. TEST
and ANS switches must be off.

The following are fixed on the switched line
-configuration:

Half-duplex operation
2-wire operation
200 ms ‘clear to send delay’

130 ms “echo clamp delay’ (early machines are 0 ms)

-43 dBm receiver sensitivity
There are no jumper options.

The automatic answer is designed to recognize
the ringing signal from the data access arrange-
ment, and signal ‘off-hook’ to the DAA if the
3741 is ready. It provides an answertone, and
transfers the line to the associated line adapter.

Switched Line Adapter Board
The switched line configuration is built on the

switched line adapter board assembly which
provides socket positions for:

~ Receive card Socket D1, D2
Transmit card Socket C1, C2
AA interface card Socket B2
AA basic card Socket A1, A2
BSCA cable Socket E1
Line coupler cable Socket E2

* American Telephone and Telegraph
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Line Adapter Board

-

1 I

R1

e

R2 R3
\Space frequency (sealed)

Mark frequency (sealed)

Transmit level

is continuously
adjustable, from
0dBto- 15dB.

L

Transmit Card

Switched Line Transmit Level Adjustment
Procedure

The transmit level must be adjusted at the trans-
mit card to match the level specified for the data
coupler. Also, the autoanswer basic card must
be jumpered for that same transmit level.

(Use dB meter P/N 453545)

Adjust the transmitter output:

1. Turn off the 3741 main line power.

2. Disconnect the line coupler cable from
line adapter board E2.

3. On the dB meter:
a. Set the 2W-4W TRANS/REC switch to
TRANS.
b. Set the BRIDGING, 600, 324 switch
to 600.

4, Remove the autoanswer interface card'
from line adapter board B2.

5.  Jumper line adapter board pins 6, 7, 8,
and 9 together to ground DT, turn on
‘request to send’ and unclamp the transmitter.

6.  Jumper line adapter board pins 4 and 5
together to turn on ‘data set ready’.

7. Connect the dB meter's black line ter-
minal to pin 10, and the red line terminal
to pin 11.
8. Turn poWer on the 3741 and the dB meter.
9.  Adjust R3 on the transmit card to
attain the correct transmit level reading
on the dB meter scale.

10. Power down.

11.  Remove the jumpers from the line adapter
board pins.

12. Reinstall the autoanswer interface card in
line adapter board B2.

13. Reconnect the line coupler cable to line
adapter board E2.



L J ® ] o -dBlevel 0 -1 2 3 4 5 6 -7 8 -9 -10-11-12-13-14-15
( > } AlX X X X X X X X
B X X X X X X X X
X C X X X X X X X X
D{X|[X XX XX XX
E XX XX XX XX
F XX X{X XX X | X
G| X[X[{X|X X{XIX|X
H XX |X[X XIX|X|X
| XIX|IXIX XX XX
JIX|X]IX|X{X[X[X]|X
K ] XXX X]|X[X]|X]|X
L X[ X[X[XIX[X]X]X

-Autoanswer Basic Card.

Jumper as shown.

o)
O

-

Autoanswer interface card.

Jumper/the attenuator pins in accord with this chart,
to match level requirements of the line coupler.
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Call Sequence
Manual Call Sequence

To make a manual call, the operator sets up the
machine for the appropriate communications
mode, T, P, R, B, or D causing the BSCA to turn
on DTR. At this point the operator lifts the
handset, raises the exclusion key, and places the
call to the remote end. This causes SH, OH, and
CCT to turn on. To go to data mode, the hand-
set is replaced causing DSR to turn on and data
transmission to take place. If there is no operator
intervention, the BSCA will drop DTR causing

disconnection at the completion of communication.

Lift Replace
handset
At Feature handset Raise aneee Auto
Half Planar T Mode key disconnect
DTR (1-N-DO7) L
(BSCA to modem)

DSR (1-N-D12)
(modem to BSCA)

At data coupler
DA (modem

L

to coupler)

SH (coupler

" to modem)

OH (modem ‘I
to coupler) L

CCT (coupler
" to modem)

EC 823146 826065
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Manual Answer Sequence Autoanswer Sequence

In order to perform manual answer operation,

the 3741 should not be in communications mode.

(If the 3741 is set up for communications before
a call is received, autoanswer sequence will take
place.) Lifting the handset causes the SH, OH,
and CCT to turn on. After answering the phone,
the operator sets up the 3741 for the appropriate
communications mode T, P, B, R, or D causing
DTR to turn on. To go to data mode the hand-
set is replaced causing DSR to come on and

data transmission takes place. If there is no
operator intervention, automatic disconnection
will occur at the completion of communications.

Answer phone Replace
(Lift Handset) handset
At Feature Phone Set-up Auto
Half Planar rings mode T

To perform autoanswer function, the 3741

is set up in appropriate communications mode.
This causes ‘data terminal ready’ to come on
and enables the autoanswer. The autoanswer
detects signals on ‘ring indicator’ and turns on
‘off hook’ to the coupler. This causes ‘coupler
cut through’ to come on when the line adapter
is connected to the line. AA then sends the
answertone and turns on ‘data set ready’.
After data communications, the BSCA dis-
connects by dropping ‘data terminal ready’
which turns off ‘off hook’.

Set up Communication
Mode (Phone Rings)

disconnect

DTR (1-N-DO7)
(BSCA to modem)

DSR (1-N-D12)
(modem to BSCA)

At data coupler

DA (modem

to coupler)

R! (coupler
to modem) .|

OH (modem
to coupler)

CCT (coupler
to modem)

SH (coupler

to modem)

At Feature Auto
Half Planar Disconnect
DTR (1-N-D0O7)

(BSCA to modem)

DSR (1-N-D12)
(modem to BSCA)

At coupler

DA (modem
to coupler)

Rl (coupler

to modem) p

OH {modem

to coupler) -

CCT (coupler
to modem)

 —

SH (coupler
to modem)

Answertone




WT PUBLIC SWITCHED NETWORIKC (PSN)

This feature consists of a 1200 bps line adapter
{modem) and a line plate assembly (coupler).

Line Adapter Description

The modem consists of four cards: transmit,
receive, equalizer, and PSN cards.

The transmit card takes serial binary data and
converts it to frequency-shift modulated analog
data. Binary zeros are sent as a mark frequency
of 1300 Hz and binary ones are sent as a space
frequency of 2100 Hz. On the transmit card,
‘echo clamp’ is permanently wired for 130 mil-
liseconds (early boards are wired for zero delay).
‘Clear to send delay’ is permanently wired for 200
milliseconds. The maximum output transmit
level is -1.8 dBm. Since the dB drop of the line
plate is typically 3 dB (maximum of 5 dB), the
maximum output of the line plate to the tele-
phone lines is typically -5 dBm.

The receive card takes analog frequency-shift-
key (FSK) data from the telephone lines and
converts it to serial binary data. The threshold
control is permanently wired for -43 dBm. Sig-
nals whose levels are less than -43 dBm will cause
the received data to go to all zeros.

The equalizer card amplifies the space frequency
and attenuates the mark frequency. Therefore,
all evaluations of the received telephone signal
should be made at the space frequency of 2100
Hz.

The PSN card monitors the ‘current detect’ lines
from the line plate and generates ‘data set ready”’
(DSR) and ‘ring indicate’ (RI) to the feature
half planar. DSR comes on with ‘connect

data set to line’ (CDSTL) or if one ‘current de-
tect’ line stays on (down level) for 40 milli-
seconds. If both ‘current detect’ lines are
changing state at a rate faster than 15 Hz, the

RI line comes on (up level). CDSTL is buffered
on the PSN card and its up level causes the line
plate’s relay to couple the modem’s data line to
the telephone lines.

The 3.5-second answertone is sent by the feature
half planar before binary communications starts.

This modem is permanently wired for 2-wire
operations.

Line Plate Assembly Description

The line plate assembly monitors the telephone
lines and couples the modem to the telephone
lines. )

With ‘CDSTL' at a down level (‘transfer relay’
off}, lifting the handset {if so equipped) causes
the telephone line current to flow through a
optical isolation diode. If the telephone rings,
alternating current flows through both optical
isolation diodes. The current through these
diodes causes the ‘current detect’ lines to go to
a down level (logical one).

With CDSTL on (‘transfer relay’ on) the tele-
phone lines are connected through a full-wave
diode bridge and a dc isolation transformer to
the modem’s transmitter and receiver. The dc
current through the transformer’s primary and
secondary should be approximately balanced for
linear ac operation. This is done by adjusting
the dc resistance with jumpers U4-U11 {see 533).
If no handset is used, a handset can be elec-
trically simulated by the R-C network at

U2-U3 (see 533).
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EXPANDED COMMUNICATIONS
(EBSCA) FEATURE

The Expanded Binary Synchronous Communica-
tions Adapter (EBSCA) feature allows the
machine to function as a point to point, or multi-
pointt tributary terminal. The basic BSCA func-
tion allows data transmission using EBCDIC
directly as the communications line code. Opera-
tion is half duplex over private line, common
carrier non-switched line, or a common carrier
switched network. The mode of transmission

is synchronous, serial-by-bit, and serial-by-
character.

Operation

When in communications mode the EBSCA con-
troller makes use of the MPU microcontroller,
the disk unit controller, and the microcontrolier
buffer interface and the display unit controller
to:

1. Perform all disk functions such as read
or write, write checking or checking, or -
updating information on the index track.

2.  Transfer data between the disk unit and
the EBSCA controller. The transfer in
transmit mode is from the disk unit to
the buffer, to the EBSCA controller data
register, to the modem.  In receive mode
the flow is reversed.

3.  Display status, error codes and CPU ID
information for review by the operator.

The communications modes are:

To transmit unblocked data

o wansmit unblocked hex data

To receive data only (blocked or unblocked)

To transmit unklocked data, auto-turn

around, and receive data

To transmit unblocked hex data, auto-

turn around, and receive

J Transmit blocked data

K Transmit blocked data, auto-turn around
and receive

| Inquiry

W Execute CE Test Modes

WX U

)
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The EBSCA controller also performs the serial-
izing/deserializing function on the data trans-
mitted or received.

If execute program mode is to be used (model 4)
Sector 3 of track 0 must be set up as follows:

— Columns 2 through 15 should contain the
object data set name, drive number and
object program name.

— Column 21 should contain an E for exe-
cute or an A for compress.

If print unattended operation is to be done and
format A points to another format buffer, that
format must be selected before entering
communications.

{f blocked records are to be transmitted (J or

K modes) and a transmit selected fields or trans-
mit selected records mask {program) is needed,
or if blocked records are to be received and a
receive data mask (program) is needed, the
operator must create the mask (program) before
entering communications.

The procedure for generating one of these
masks {program) is similar to the procedure for
creating formats. The masks can be created

in format buffers 8, 9, and/or A. The first char-
acter is the definition character.

1st Mask
Char  (Program) Other Positions in the buffer

> Receive Place first character (>}
dataand  wherever character from line
insert is to be inserted. Place dupli-
constants cate data at all other

locations.
" Transmit Place quote (‘') wherever
Selected character in that corres-
Fields ponding position in a data

(1st char  record is to be transmitted.
trans-
mitted)

' Transmit Place quote (") wherever
Selected  character in that corres-
Fields ponding position in a data
(1st char- record is to be transmitted.
acter not
trans-

mitted)

Transmit  Place equal sign (=) wherever
Selected  character in that corres-
Records  ponding position in data
record is not to be compared.
Place ‘compare’ characters
in all other positions.

Unlike formats, there is no ‘E’ (ending) character
in these marks (programs). The transmit masks
are compared to the record length being trans-
mitted; any other positions in the buffer are
ignored. For the receive mask, the number of
first character () must equal the number of
characters being received on the line. The
duplicate data ends at the first non-blank character
in the mask. The last duplicate character cannot
be a blank. The record length is the sum of the
characters plus the duplicate data characters.

Examples of masks (programs) are given in the
3741 Data Station Reference Manual, GA21-
9183.

An operator can select communications mode
from update or read index modes only. Upon
selection of the communications mode from
index mode or update mode, the data set label
will be checked for valid extents (BOE, EOE,
EOD) and for HDR1. If the extents are not
valid a B error is posted. If the extents are
valid the following steps occur:



1. If the keylock is present, it must be
unlocked. i

2. If terminal ID is present, the terminal ID
is read and stored in the previous buffer.
Terminal ID and multipoint features are
mutually exclusive.

3. If terminal ID is present, the cursor must
be at position 16 or less. All positions
below the cursor are assumed to be the
CPU ID, or input for wrap test 1, and are
transferred to the buffer, The CPU ID
must be entered before communications
mode is selected and must be 15 characters
or less. 1f no CPU ID is entered, the
BSCA controller will accept any ID from
the Remote end.

4.  The second disk feature will be set to
record 00007 on the index track.

I a failure occurs in steps 1 or 3, an H error is
posted. Step 4 could result in posting disk
errors.

The record at the current address position of
disk 1 is read and a C for communications is
posted as the mode indicator in the status line of
the display (positions 38). If print unattended
mode is desired, the FUNCT SEL upper
followed by print EOD keys must be pressed.

In this case, the AUTO REC ADV switch must
be on or an H error will be posted.

If execute program mode is desired, the E key
must be pressed.

Note: Unattended printing and execute pro-
gram mode are mutually exclusive and attempt-
ing to select both will result in an H error.

On switched lines and if the operator will be
dialing the call, the M key must then be pressed.
The I, J, K, T, P, R, B, or D key must then be
pressed to select the function desired. Pressing
the M key must be omitted if the 3741 will be
answering a call, or if on leased lines, or if

using inquiry mode.

On switched lines, pressing the M key indicates
to the EBSCA controller that it is calling and
therefore will transmit a line bid first, regardless
of the mode. Not pressing the M key tells the
EBSCA controller to wait for a line bid. On
non-switched line the M key is not required be-
cause the station in transmit mode will trans-
mit a line bid first. On non-switched multi-
point lines the M key is not required because
the station always looks for its address first.

if inquiry mode is selected, the record length
of the data set from which communications was
entered must be 128. If not an H error is posted.

An H error is also posted if the operator has
first pressed FUNCT SEL upper and PRINT
TO EOD, and then attempts to strike one of
the transmit keys (T, P, or J), the inquiry key
(1), or the test mode key (W).

The letter key pressed will replace the C in the
status line. If the ID reader is installed, a B will
be posted on the status line in position 39. The
badge can then be inserted and read into the
buffer or the REC ADV Kkey can be pressed to
skip the ID reader functions as in 3741 to 3741
communications.

If the R key is pressed and if a receive data and
insert constants mask is being used for the first
data set and communications was entered from
update mode, a check is made of the mask
length (the number of dup characters plus >
(greater than) signs). This length must match
the record length of the current data set or

an H error is posted.

The EBSCA controller then checks jumper 4.
It can be in DTR (data terminal ready) or
CDSTL (connect data set to line) mode. The
DTR mode is generally used for switched lines
and the CDSTL generally for non-switched line
communications.
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In CDSTL mode, the EBSCA controller then
looks for ‘data set ready’ (DSR), or the ‘ring
indicator’ (RIl) to come up B} . When either
is detected, communications will proceed. If
the EBSCA controller detects that the send
answertone strap is on, the first transmission
is three seconds of space (logical 0).

In DTR mode the EBSCA controller will check
for ‘data set ready’ (DSR) being off, then it
will bring ‘data terminal ready’ (DTR) up .
The operator will then place the call if this is
the calling station. After the data set button
on the modem is pressed causing DSR to come
on, the controller will make or wait for a line
bid and exchange ID codes. From this point
on, CDSTL and DTR operation is identical
and is dependent on the operator selected
mode, transmit, receive.

Data terminal ready (DTR)
Data set ready (DSR)
Request to send (RTS)
Clear to send (CTS)
Transmitted data (TD)

Data set ready (DSR)

Data terminal ready (DTR)
Request to send (RTS)
Clear to send (CTS)
Transmitted data (TD)

Ring indicator (R!)

Data terminal ready (DTR)
Data set ready (DSR)
Request to send (RTS)
Clear to send (CTS)
Transmitted data (TD)

DTR
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Inthe T, B, D, P, K, or J transmit modes, the
ID reader code will be transmitted followed by
data records.

If communications mode was selected from up-
date mode, the record at the current address and
all records from this one to the end of the data

set will be transmitted. If this mode was selected
from index mode, the current label will be checked
to see that the bypass data set position (position
41) does not contain a B, before the data set

is transmitted. If a B is found, the EBSCA con-
troller causes a search for another data set to be
transmitted.

Timing Sequence — DTR Mode

DSR
RTS
CTS
TD

E Timing Sequence — CDSTL Mode

1 — DSR may be permanently on
(typical of non-switched line modems)
OR

Rl

- DTR S R R

DR O
CEC— .-
CTS IR
TD IENNETECNTID

Transmit Mode (T or P) (Unblocked Data)

The records (1 to 128 characters) to be sent are
read from the disk into the field totals or hold
buffers. Reading records is controlled by the
disk unit controller and the microcontroller/
buffer interface. The transmitting of records is
under control of the EBSCA controller and the
microcontroller/buffer interface. Therefore, the
reading and transmitting of records takes place
simultaneously. As a record is being read into
one buffer, the previous record is being transmit-
ted from the other buffer. Data is transmitted
one record at a time, serial-by-bit, serial-by-byte.
A positive response from the receive end will
initiate the transmitting of the next record and
the reading of the following record. -

Data is transferred from the field totals or hold
buffer one byte at a time to the data register
on the EBSCA controller. From the data
régister it is transferred serially by bit to the
transmit line.

Transmitting continues until the last record

of the data set is sent. At this time, the disk is
returned to the index track to look for another
data set to transmit. All data sets which contain
an HDR1 and do not contain a B in the bypass
data set position of the label and which have

a label record number higher than the one just
transmitted, will be transmitted. When the
second disk feature is installed, any HDR1 data
set on that disk which does not contain the B
in the bypass position of the label will also be
transmitted.

If an invalid label is found, which is not a bypass
data set, communications will be terminated
with the appropriate error code displayed.

When there are no more data sets to be trans-
mitted, the EBSCA controller will send the end of
transmissions sequence (EOT) and posta T in
position 39 of the status line, resultingin TT or
PT mode.
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A null record is always transmitted between

data sets and before the EOT sequence. If a data
set is continued on disk 2, the first valid data set
on disk 2 is sent as a continuation of this data
set. If position 45 of the data set label contains

a C and the second disk is not ready, transmission
will terminate and a D error is posted.

Note: P mode must be used if hex data is to
be transmitted.

Blocked Transmit Mode (J)

In this mode records are read into the hold
buffer and transferred into one of two 512-byte
buffers. (One 512-byte buffer consists of format
buffers 1, 2, 3, and 4; the other consists of for-
mat buffers 5, 6, 7, and 8).

The mask (program) that was entered into for-
mat buffer 6 will be moved internally to another
location while format buffer 8 is used for data.
The mask (program) that is currently being used
is loaded in the field totals buffer. If a mask is
used, the records being transferred from the
hold buffer are compared character for character
against the mask before using transferred to a
512-byte buffer.

After each record is inserted into the 512-byte
buffer, an IRS (inter-record separator) character
is inserted. Only an integer number of records
are stored, that is, three 128-byte records. As
with T or P modes, these 512-byte buffers are
transmitted alternately one being ‘filled’ while
the other is being transmitted. After communi-
cations is complete, the masks (programs) are
restored to format buffers 8, 9, and A and the
field totals buffer. Except for the above, this
mode is similar to T or P mode.

In this mode, in addition to data-link control
characters, the IRS and IFS (inter field separator)
characters can not appear in the data stream
{data records).

Transmit/Receive Mode (B, D, or K)

If the mode is B, D, or K, the transmit sequence
is identical to the T, P, or J mode respectively.
However, when all data sets have been trans-
mitted, the EBSCA controller causes the disk
to be positioned at EOE + 1 of the last trans-
mitted data set. The first received data set

label is the first valid data set label after the

last data set transmitted. On switched lines,
the controller will wait 20 seconds for a line
bid. If none is received, a C error will be posted
on the display and a line disconnect will be made.
The controller will then wait for a call, which
will put the controller into a receive mode. On
leased lines there is no time out, ‘’C’’ error, or
disconnect.

Receive Mode (R)

Data is received serially by bit, serially by char-
acter in blocks. It is assembled in the EBSCA
controller data register and transferred one byte
at a time to one of two 512-byte buffers as used
to transmit mode (J).

Receive mode can receive blocked or non-blocked
data. The non-blocked data (1-128 character/
block) will alternately be put in the format
buffers 2 and 6.

In the blocked mode (1-512 characters/block),
data will be alternately put into the two 512-byte
buffers (defined in blocked transmit mode (J)).
The IRS character sent after each record is not
put into the buffer. A 512-byte buffer does not
have to be full to overlap to the other buffer.
Therefore, any block length from 1-512 can be
received.

While data is being received into one 512-byte
buffer, the data in the other 512-byte buffer is
being moved to the disk (hold) buffer a record
at a time. When the disk buffer is full, the write,
write check, and increment are started. If a
buffer of data is received before the previous
buffer has been written to disk, WACKs will be
sent at two-second intervals. This is to keep
the line up until the response to the block of
data can be sent. In this way all forming of
records and disk operations are overlapped with
the receiving of data.

After a complete data set has been received, the
controller will cause the data set label to be up-
dated in several positions. These are record
length, end of extent, end of data and beginning
of extent. The record length will equal the
length of the records received. EQE will be the
address of the last record written. EQOD is one
greater than EOE. BOE is the location of the
first record in the data set. BOE is the location
of the first record in the data set. BOE is un-
changed on the first data set received if the
operator selected receive mode. If any of the
transmit modes has been utilized or more than
one data set is received, BOE is set to one
record address greater than the EOE of the last
data set transmitted or received. The multi-
volume indicator is also updated.

If another data set is to be received, the EBSCA
controller searches for the next valid data set
label. It will internally establish a BOE which is
equal to EOE plus one (or EOD) of the data set
just received and then position the disk to re-
ceive the next data set. Disk 2, if installed,
appears as an extension to disk 1. If a data set
overflows from disk 1 to disk 2, a C is placed

in position 45 (multivolume indicator) of the
data set label on disk 1. The rest of the data set
will be received on disk 2 and an L will be
placed in position 45 of the first label used on
disk 2. If a record is written in position 73026
on disk 1, and this is not the last record of the
data set, the next record will be written on disk
2 record 01001. If in this case the second disk
feature is not installed or the second disk is not
in a ready state, (no diskette inserted, etc.), a

D error is posted, communications are terminated,
and a J is posted in position 39 of the status line.

Any error or operator intervention will cause
the EBSCA controller to go to a disconnect
sequence in which the error code is posted on
the display and is sent to the other station as
part of the status message.
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Inquiry Mode

Inquiry mode is basically an attended transmit-
receive mode. It can be selected from the index
track, in which case a seek to BOE will occur,
the screen will be blanked, and the internal
EOD will be set equal to BOE. It can also be
selected from update mode, in which case only
the screen will be blanked.

The operator enters a message of length 1-128
characters, and presses FUNCT SEL upper and
S. The record will be written to disk at the in-
ternal EOD. When the 3741 is polled by the
CPU, it will send the inquiry message. Then
after the CPU selects the 3741, or immediately
the CPU will send the responses to the inquiry
message. The responses may be a different
length than the inquiry message, but they will
all be written on the disk at length 128.

All responses are combined into the one data
set. Therefore, a null data set is ignored in
inquiry mode, and the update to the data set
label is down when an EOT is received. After
the update, the code is returned to the inquiry
"key loop with the disk positioned at the first
response received. The operator may key in
another message, or look at the responses
received.

The transmission of the inquiry message is done
in unblocked mode. The receiving of the
responses can be blocked or unblocked. How-
ever, there isn’t any masking in inquiry mode.

Inquiry is supported for operation on a multi-
point line using multipoint line control. How-
ever, it is still possible to select inquiry mode on

point-to-point lines and not have an error posted.

The RESET key during the transmitting or
receiving of data under inquiry mode will not
exit EBSCA, but will return the code to the
inquiry key loop, except when a D error is
posted. ‘
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RESET Key

The RESET key can be used to terminate
communications mode at any time. If data has
transferred, an S error will be posted. The con-
troller will then proceed with the normal error
disconnect sequence and take the machine out
of communications mode. If the RESET

key is pressed twice or is pressed following an
error, the 3741 will leave communications mode
immediately. (See inquiry mode for exceptions.)

EBSCA CE Test Mode (W)

This mode is used if any of the six CE tests are
to be executed. The test number to be executed
must be entered in column 1 of the CRT before
entering communications. If test 1 is selected,
columns 2 through 15 contain the data to be
transmitted.

See Diagnostic Aids Expanded Communications
{EBSCA) Test Procedures in Section 8, for details
about the test modes.
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EBSCA Error Logout

When in R, T, P, B, D, J, K, % mode or | mode
after FUNCT SEL upper and S are pressed, or
when in W mode in tests 1, 2, 3, or 4, the bot-
tom line on the display shows the following:

Mode depends on operation.
\

001 0 A A 01M

—1 J1 0 0 001 004 000 001

Position Meaning
* 1 Data terminal ready -
* 4 Data set ready .
* 7 Request to send.
*10 Clear to send.
**14- 18 CRC checks in receive.
**19- 21 NAKSs received in transmit.
**24- 26 Two-second timeouts,
**20° 31 Three-second timeouts
* Note: 1 indicates on; O indicates off.

** Note:  Three-position decimal counts.

The logout is displayed on the bottom line of
the display during EBSCA operation.

Whenever the EBSCA controller turns on the
data terminal ready interface line {(1-N-D0O7), it
displays a 1 in position 1. When it turns off,

it displays a 0. Likewise, when it turns on
request 1-N-B13 to send it displays a 1 in posi-
tion 7. When it turns it off, it displays a 0.

When the EBSCA controller detects the ‘data set
ready’ (1-N-D12) interface line is on from the
modem, it displays a 1 in position 4. When ‘data
set ready’ is off it displays a 0. Likewise, if
‘clear to send’ (1-N-B10) is on, it displaysa 1 in
position 10. Whenever it goes off, it displays
a0.

Note: When short records are transmitted in
blocked (J or K) mode, ‘clear to send’ may not
be logged on or may be on only a short time.
This is because the controller is busy reading and
buffering records, The actual operation of ‘clear
to send’ may be checked at the modem cable
interface (1-N-B10).

During receive operations, a running count is
maintained of all CRC checks, where transmitted
block check characters (BCC) do not match
those calculated by the EBSCA controller. This
count is displayed in positions 14, 15, and 16.
This is an indication of the number of trans-
mission blocks received with errors that required
retransmission.

During a transmit mode, a count of NAKs (nega-
tive acknowledgments) that are received is dis-
played in positions 19, 20, and 21. These NAKs
have been received from the remote station as

a result of data blocks received in error, TTDs
(temporary text delays), or remote NAKs to a
line bid.

During communications, a count is maintained
of two-second time-outs in positions 24, 25, and
26. These time-outs may occur during unusually
long disk operations such as a long seek. During
receive operations, this would indicate the
number of WACKs {wait acknowledgment)

sent. In transmit mode, it would indicate the
number of TTDs sent.

Also during communications, a count of three-
second time-outs is displayed in positions 29, 30,
and 31. These time-outs occur whenever there

is a three-second period of inactivity on the
communication line. During a 20-second dis-
connect time-out on switched lines, this counter
is incremented seven times.

All four counters are initialized to 000 when
communications mode is entered or on any sub-
sequent call after an error has occurred.
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EBSCA Line Control Sequences

Line Bid

3741 Transmits P P P
AAA
DDD
Response to Line Bid

3741 Transmits P P
A A
DD

O>» ™

Transmitted Unblocked Record

3741 Transmits

O>» 7T

Chars)

Transmitted Null Record

After the 3741 transmits the last record of a
data set, it will'send a null record to the remote
end to signify the end of the data set:

o>
o» T
oX» 7
2<w0m
2<nm
X -1 w
X = m
[z 2 v N = 24

Z2<wm
2<»m
ozm
O>» 7

zZ<w
Z<»
A0 >
o>

P PSS S (Record E
AAYYT1t0128 T
DDNNX

O 0T
o> D
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Transmitted Blocked Record
3741 Transmits
PPPSSS (Record | (Record I EbbP
AAAY YT 10128 R°1t0128 R Tcc A
D D D NN X Chars) S Chars) S BccD
Status Message
Whenever the 3741 terminates communications
on an error (except remote abort, negative line
bid response and modem not ready) it will
attempt to send a status message to the remote
end:
PPPSSEP PPPSSS S(e Ebb
3741 AAAYYNA AAAYYO f%,v1'ch"r°)r Tce
DDDNNQOD DDDNNH x M x e
Remote PPPSSA P P
End AAAYYCOA A
DDDNNK D D
BSCA Line Control Characters
Description Mnemonic Hex
Start of heading' SOH 01
Start of text STX 02
Inter-record separator IRS 1E
Intermediate block character ITB 1F
End of transmission block ETB 26
End of text ETX 03
Enquiry ENQ 2D
Negative acknowledge NAK 3D
End of transmission EOT 37
Synchronous idle SYN 32
Data link escape DLE 10
Even acknowledge ACK 0 10, 70
Odd acknowledge ACK 1 10, 61
Wait before transmit WACK 10, 6B
Disconnect DISC 10, 37
Reverse interrupt® RVI 10,7C
Temporary text delay TTD 02,2D
Leading pad PAD AA
Trailing pad PAD - FF
In transparent mode, STX, ITB, ETX, ETB, SYN,
ENQ, TTD, and DLE are preceded by DLE.
1" 3741 treats SOH the same as STX.
2 RVl is recognized as a positive acknowledgment
by the 3741, however it will not relinquish the
line.

o>

O>» v

[w 2 ]

14.74
PPPSSEP
AAAYYOA
DDDNNTD
SSA P
YYC1A
NNK D



Data Flow

The data path and register control lines extend
from the MPU planar to the feature half planar
via cross connectors and are terminated at a
register. All data transfer between the EBSCA
controller and MPU planar is via this data path
and register. The EBSCA adapter performs the
serialize-deserialize function, timing, and control
functions necessary to interface to the modem.
The EIA drivers and receivers convert EBSCA
adapter logic levels to the required EIA levels.

The microprogram to drive the EBSCA controller

is contained in Read Only Storage (ROS)
mounted on the EBSCA ROS card and inter-
faces to the MPU planar and feature half planar
ROS at 1-E and 1-F.

Modem Cable

The modem cable interfaces to the BSCA at 1-N.

This interface conforms to EIA-RS-232 in the
US, and CCITTv.24 in WT. For signal lines,
‘~transmit data’ and ‘receive data’, a negative
voltage is a logic 1 or mark. For all other lines,
positive voltage indicates on, negative voltage
indicates off. Positive levels may be +3 to +25
volts. Negative levels may be -3 to -25 volts.

‘+ Test mode’ and "+ test clock’ are held nega-
tive during normal communications. ‘+ Test
mode will go positive during test modes 2 and
3. ‘+ Test clock’ is allowed to run when “+ test
mode’ is positive. ‘+Test clock’ has a 1-milli-
second period.

Modem Cable
Socket 1-N Line Name Half Planar End Modem End

B13 Request to send D02 4
B12 Transmit data D03 2
B11 Receive data D04 3
B10 Clear to send D05 5
B09 Serial clock transmit D06 15
BO8 Serial clock receive D07 17
BO7 Signal ground D08 7
D12 Data set ready B0O3 6
D11 Ring indicator B0O4 22
D10 Carrier detect B0O5 8
D08 Rate selector BO7 23
D07 Data terminal ready BO8 20
D06 SCTE B09 24
Frame ground FRAME 1

D02 +12 Vdc B13 —
D04 -12 Vdc B11 -
D13 Test mode B02 18
D09 Test clock BO6 25
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Detail Cross Connectors to MPU Planar

Most data patch and register control lines are
routed via socket Q with a few in socket F.
When in communications mode, ‘—BSCA select’
should be negative (down level), and ‘—printer
select’ should be positive. Data is transferred
via the data path bits E .

‘—Select 4, ‘reg select decode 0’ and ‘1, ‘—reg
gate control 0’ and ‘1’ contro! gating into the
data register. ‘—Reg gate control 0’ and ‘1’
are clocks from the MPU.

The EBSCA controller uses ‘-gate out’ ,
‘—gate B’ , 'treset A’ , and ‘-reset-gate
B’ to generate timings in sync with the micro-
controller.

The EBSCA controller also uses -1 ms clock’ and
‘+reset CS counter’ to generate timings. ‘1 ms
clock’ is a square wave with a 1-millisecond period.
‘+Reset CS counter’ is a 60-millisecond positive
pulse that repeats every 24 milliseconds (approx-
imately).

EBSCA controller uses ‘~10.8 Hz’ to generate
time-outs.

‘+Speed select switch’ will always be positive
for high baud rate unless:

1. Speed select jumper is at low speed, or

2. BAUD SELECT switch is set at 600 bps
(WT Only).

All logic levels in sockets Q and F, are +8.5
volts except “+speed select switch’, which is
+5 volts.

‘~-EBSCA ROS reset’ is generated on the feature
half planar from ‘-BSCA select’ and ‘-ROS reset’
and is the reset to the EBSCA ROS card. When
‘-BSCA select’ is off, the ‘~-EBSCA ROS reset’
holds the ROS card reset (inactive). When
communications mode is selected, the ‘-EBSCA
ROS reset’ is allowed to toggle.
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Socket 2-Q — MPU Planar Cross Connector

.

Pin Signal

B02 -12 volts

BO3 -Bit 6 data path

B04 -Bit 3 data path

B0O5 -Bit 2 data path E
B06 -Bit 1 data path

BO7 -Bit 0 data path

BO8  -GateB

B09 -Printer select

B10 +Speed select switch
B11 -BSCA select

B12 +System reset (POR)
B13 ~-Reg gate control 0
D02  -Bit5 data path [}
D03 +12 volts

D04  -Bit 4 data path [}
D05  -Gate out

D06 -1 ms clock

D07 -Ground

D08 -Reset gate B

D09 +Reg select decode O
D10 -Gate A

D11 +Reg select decode 1
D12 +Reset A

D13 -Select 4

Socket 2-E — MPU Planar Cross Connector Signal
Pin Signal

B0O2 ROS reset pin

Socket 2-F — MPU Planar Cross Connector

Pin Signal

D11 +Reset CS counter
D09 +5 volts

D07 Ground

B13 +24 volts

B12 -10.8 Hz

B11 -Reg gate control 1
B10  -Bit/data patch [§}

B08 -5 volts
BO7 +8.5 volts
B0O6 -5 volts

BO5 +Reset R
BO3 -EBSCA ROS reset
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Clocks

To E

‘ Reset Gate B

Reset A

Gate out
Gate B

1 ms clock
Reset CS cntr

Full Data path bits 0-7
Planar
BSCA select
Register Select 4
control Reg gate control 0

lines

Reg gate control 1
Reg sel decode O
Reg sel decode 1

EBSCA Controller

1

Register

EIA
drivers

Modem

EBSCA

0 adapter

Keylock

BSCA
features

Jumpers

1D ’ll‘;r;r:lnal Sync
reader Itipoint clock
card multipoin card
card
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reader
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receivers

Multipoint
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control 0
-Reg gate
control 1
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EBSCA Packaging

The EBSCA controller is packaged on the feature
half planar and EBSCA ROS card. '

The socket positions are assigned as follows:

Socket

1-N - Modem cable

1-P - Printer signal cable

1-Q - Cross connector to MPU planar

1-R - Printer signal cable

1-E - Cross connector to MPU planar and
EBSCA ROS card

1-F - Cross connector to MPU planar and
EBSCA ROS card

1-G - Cross connector to MPU planar (memory)

1-H - Cross connector.to MPU planar (memory)

1-S - Card socket (memory)

1-T - Card socket {memory)

1-U - Test socket

1-V - Card socket (sync clock card)

1-W - Card socket (ID reader card)

1-X - Card socket {ID reader card)

1-Y - Card socket (terminal ID or multipoint
card)

1-Z - Card socket (terminal ID or multipoint
card)

Sockets 1-P and 1-R are used only if a printer
adapter is packaged on the same feature board.

Sockets 1-G, 1-H, 1-S, and 1-T are used only to
provide connections for the memory card to the
.MPU planar. There is no direct connection
‘between the memory card and the EBSCA even
though the memory card is mounted on the
feature half planar.

70
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3741 Model 2 Features with EBSCA
Synchronous Clock

When modems are attached that do not have their
own clocking, the synchronous clock feature
provides a clock to EBSCA controller. The syn-
chronous clock feature is mounted in 1-V and pro-
vides a 153.6-kHz oscillator pulse to the EBSCA.
From this oscillator, the EBSCA generates a
1200-Hz clock for 1200-bps operation or a
600-Hz clock for 600-bps (baud rate)} operation.

When the synchronous clock card is installed in
1-V, the 153.6-kHz oscillator may be probed
at 1-U-B07. The 1200- or 600-Hz clock is at
1-U-BO2.

Speed, 600 or 1200 bps, is determined by speed
select jumper or speed select switch (WTC) if
installed.

The BSCA includes self-correction logic to
synchronize clock (1-U-B02) with received data,
(1-N-B11) in receive mode.

Terminal Identification

This feature has two functions. One is to trans-
mit a four-character terminal identification
sequence. The first character of the 3741
“sequence is always an EBCDIC lower case,

alpha v (hex AB). The last three characters are
unique to each 3741 terminal and are program-
med on the feature card. The unique ID characters
are pre-assigned at the factory.

The last three characters of the 3741 terminal
ID sequence are programmed on this card, which
is installed at 1-Y and 1-Z on the feature half
planar.

The 3741 will transmit its terminal 1D during
initial handshaking preceding the first ENQ or
ACK 0 depending on the mode.

PPPSSA E P

AAAYY5 xxxN A

DDDNN Q D

OR :

PPPSS A A P
AAAYY g5 xxxC O0OA
DDDNN K D

A5 is hex representation for EBCDIC lower
case V. x x x are the 3 ID characters pro-
gramed on the terminal ID feature card.

The second function is to compare a received
identification sequence of up to 15 characters
to a sequence keyed by the operator.

This function compare the terminal ID sent by
the remote station to the one keyed in by the
operator. The operator keys this before entering
communications mode. The BSCA controller
detects the keyed sequence by the position of
the cursor. The cursor must be positioned after
the last keyed in character (15 or less). To by-
pass this feature, the cursor must be in position

1 when entering communications. Terminal
identification and multipoint features are
mutually exclusive on EBSCA.

Multipoint Audible Alarm Cable Position

Keylock

Jumper Field

The keylock is an electrical switch that controls
the selection of communication mode. This
feature provides a keylock which controls selec-
tion of communications mode. With the key-
lock in the locked position, communications
mode can not be selected. In the unlocked posi-
tion, the 3741 can be placed in communications
mode. Once the mode is selected, the keylock
can be placed in the locked position and the
terminal remains in this mode.

ID Reader Cable Position
Keylock Cable Position

Operator ID Card Reader

This feature is used to read an operator identifi-
cation card and transmit the information to a
CPU, which is programmed to accept only valid
sequences.

The operator ID card reader feature consists of
two parts: the ID reader, which sets on the
3741 table top, and the ID reader card, which is
mounted in 1-W and 1-X. The ID reader is
ready when TB, JB, KB, IB, BB, DB, or PB is
displayed. As the card is inserted, the magneti-
cally encoded data is read, and the data signal
is sent to the EBSCA controller. The data
signal is sent to the ID reader card where it is
decoded. Decoded information is then trans-
ferred serially to the EBSCA controller where
the ID characters are assembled. After the
complete ID is read, and the line connection
made with the CPU, the controller transmits
the ID.

Feature Ha!f Planar Socket Location
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The format of the transmitted ID reader card
is:

PPPSSS LEBB
AAAYYO: (IDRchars) /“ RTCC
DDDNNH cBCC
12

oID EOR

OID — Operator ldentification Character
EOR — End of Record Character

The ID reader card also provides regulated
voltage to the ID reader via the feature half
planar.

This feature can be bypassed, if the 3741 is
transmitting to another 3741, by pressing the
REC ADV key.

Multipoint Feature

The multipoint feature allows the EBSCA con-
troller to function as a tributary station on a
multipoint or multidrop line.

The multipoint feature assumes one of two
states: message transfer state or control state.
In message transfer state, the feature continu-
ously monitors the line for EOT. When it sees
EQT, it changes to control state and monitors
for its polling or selection address. When the
feature is in control state, seeing STX, SOH, or
DLE-STX on the line or a three-second time-out
without seeing SYN-SYN (character sync)
causes the feature to go back to message transfer
state, another EOT must be seen before the
feature will respond to its polling or selection
address. The feature assumes the message trans-
fer state when powering up.

L

EC 823146 826065
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The multipoint address card provides jumpers
for the multipoint poll address and driver cir-
cuits for the audible alarm. The desired poll
address character (hex CO to hex FF) is chosen
from the chart. The corresponding selection
address characters is given next to the poll
address character. Note that they differ by

a hex 40. The polling address for the terminal
is the poll character repeated twice and the
polling sequence that must be sent to 3741 is:

PPSS EP
AAYY‘Tl 1" NA
DDNN QD

‘C1’ used as example.

The selection sequence for the same terminal
is: ’

PPSS EP
AAYY ‘81" 81" NA
DDNN QD

If the 3741 is polled (polling sequence), the con-
trol station is looking for data and the 3741
must be in a transmit mode (T, P, D, B, J, or K)
to respond positively. If the 3741 is selected
(selection sequence), the control station wants
to transmit data and the 3741 must be in a
receive mode (R or receive portion of B, D, or

K modes) to respond positively.

The multipoint feature monitors the line
differently depending on whether the 3741 is

in communications mode or not. If the
machine is in communications mode, the micro-
program in ROS exercises the EBSCA controller
and monitors the line. If the machine is not in
communications mode, (if it is in enter, verify,
or upndate, for instance), the EBSCA controller
still monitors the line. If the controlter receives
a valid selection sequence while in coritrol state,
it responds:

O»
o»
2<x©
20
Ar» 2

P P
A A
D D

If the controller receives a polling sequence, it
resppnds:

PPPSS E P
AAAYY O A
DDDNN T D

If the controller receives a polling sequence

after having responded NAK to a selection
sequence, it responds with status:

PPPSSS S EBBP
AAAYYO%VT/ TCCA
DDDNNMH X XCcCCD

The slash (/) as the error indicator indicates that
the machine is offline and cannot respond affirm:
atively.

At the time the controller detects the selection
sequence it sounds the audible alarm for about
five seconds. This is to indicate that the master
station has data to send (selection) and that the
operator should put the terminal into receive
mcde. The alarm is not sounded on the polling
sequence. In this case, it is assumed that if there
is clata to send, the operator has set the machine
up in the appropriate transmit mode and is wait-
ing for the poll.



Multipoint Addressing

For a given polling character, the correspond-
‘ing select character is defined.

Multipoint Alarm

Multipoint
Alarm

Poll Poll Sel Poll Poll Sel
Char Hex Hex Binary Char Hex Hex Binary 2456765
co | 80 | 1100 0000 Eo | A0 | T1tooooo| oo
A C1 81 1100 0001 E1 A1l 1110 0001 2596291
B Cc2 82 1100 0010 || S E2 A2 1110 0010 Clamp
(o] Cc3 83 11000011 || T E3 A3 1110 0011
D c4 84 1100 0100 || U E4 A4 1110 0100
E C5 85 1100 0101 || V E5 A5 1110 0101
F Cé 86 1100 0110 || W E6 AB 1110 0110
G c7 87 1100 0111 || X E7 A7 1110 0111
H C8 88 1100 1000 |} Y E8S A8 1110 1000
1 Cc9 89 1100 1001 || Z E9 A9 1110 1001
CA 8A 1100 1010 EA AA 1110 1010
CB - 8B 1100 1011 EB AB 1110 1011
cC 8C 1100 1100 EC AC 1110 1100
CD 8D 1100 1101 ED AD 1110 1101
CE 8E 1100 1110 EE AE 1110 1110
CF 8F 1100 1111 EF AF 1110 1111
DO a0 1101 0000 0 FO BO 1111 0000
J D1 91 1101 0001 1 F1 B1 1111 0001
K D2 92 1101 0010 || 2 F2 B2 1111 0010
L D3 93 1101 0011 || 3 F3 B3 1111 0011
M D4 94 1101 0100 || 4 F4 B4 1111 0100
N D5 95 1101 0101 (] 5 F5 B5 1111 0101
0} D6 96 1101 0110 }| 6 F6 B6 1111 0110
P D7 97 1101 0111 || 7 F7 B7 1111 011
Q D8 98 1101 1000 || 8 F8 B8 1111 1000
R D9 99 1101 1001 || 9 F9 B9 1111 1001
DA 9A 1101 1010 FA BA 1111 1010
DB 9B 1101 1011 FB BB 1111 1011
DC 9C 1101 1100 FC BC 1111 1100
DD 9D 1101 1101 FD BD 1111 1101
DE 9E 1101 1110 FE BE 1111 1110
DF 9F 1101 1111 FF BF 1111 1111
N Vi R Vi,
Binary value jumpered on card
Select character in HEX
~——————————=Poll character in HEX
Poll character
EC 823146 826065
8/1/75
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DATA RECORDER ATTACHMENT THEORY

Refer to the IBM 129 Theory-Maintenance Manual,
SY09-1005, or to the /IBM 5496 Theory-Mainten-
ance Manual, SY31-0220.

Read Operation

1. Operator keys the 3741 to perform either
a read to EOF or a single card read.

2.  The MPU (microprocessing unit of the 3741
base machine) then:
a. Resets the data recorder attachment and
the data recorder by setting ‘l/O POR'.
b. Signals the data recorder attachment to
send a ‘read command’ signal to the data
recorder,

The data recorder attachment sends ‘read

command’ (Figure 1) to the data recorder.
This signal accomplishes the same resuit as
the pressing of the READ key on the data
recorder.

4,  The data recorder then:

a. Reads an entire card, storing the data in
its buffer.

b. While reading the card, checks for jams
and raises “transport jam’ if one is de-
tected (Figure 1). The data recorder
(129) displays an 88 or 8A, or (5496)
sets the FD CHK light to indicate a
hopper or transport jam.

c. After the reading is complete the data
recorder places the first byte* of data
on ‘data bus out’.

d. Sets ‘read data ready’. This tells the data
recorder attachment that a byte of data
is on the lines ready to be taken.

*One byte of data is either an 8-bit EBCDIC
code (IBM 129) or a 6-bit BCD code (IBM
5496). (Refer to the translation table, Figure
2).

Service Note: If ‘read data ready’ never comes up,
or is not detected by the data recorder attachment,
the MPU remains in a loop. The 3741 display shows
no error code, and both machines will be locked up.
To recover from this problem, turn the data recorder
offline. (Set the IBM 5496 TERMINAL switch to
the MANUAL position, or the IBM 129 SPL FEAT
switch OFF.) This sets an A1 error on the 3741

and takes the MPU out of its loop.

5.  The data recorder attachment then captures
the data (1 byte) in latches by:

a. Setting the gate read FL (Figure 1). This
loads the data to register 2 of the data
recorder attachment.

b. As the data byte is latched up by the
3741, the data is sent back to the data
recorder, via ‘data bus in’ for comparison
with what the data recorder actually sent.
If a data byte does not match, ‘read non
compare’ is set by the data recorder and
this causes an A3 error to be set on the

- 3741.

c. Setting the ‘gate register 2" {Figure 1).
This is the actual data load into register
2 of the data recorder attachment.

d. Setting ‘request read cycle’. ‘Request
read cycle’ resets ‘read data ready’ to
request another byte of data from the
data recorder.

6.  The data recorder then:

a. Puts the second byte {next byte) of data
on ‘data bus out’.

b. Sets ‘read data ready’ for the second time.
The second ‘read data ready’ comes up in
56 us for the IBM 5496 and in 72 us for the
IBM 129 after the first.

c. Searches for the third (next) byte of data.

EC 825853 826065
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Character s/?
Character Description BCD EBCDIC
R-time i } ! J
- ( Blank None 40
1 One 1 F1
B 2 Two 2 F2
3 Three 12 F3
4 Four 4 F4
S-time 5 Five 14 F5
6 Six 24 F6
7 Seven 124 F7
1 8 Eight 8 F8
9 Nine 1 8 F9
H Colon 28 7A
Read Command ** reads a card 4(’ () # Number 12 8 7B
@ Commercial A 48 7C
B ! Apostrophe 1 48 7D
1 = Equal 248 7E
‘ Quotation 1248 7F
B s.m** checked while card is read® 0 Zero A FO
—— / Slash 1 A 61
S S 2 A E2
T T 12 A E3
sets when U U 4 A E4
data recorder comes up Vv Y 14A E5
. w w 24 A E6
Read Data Ready »e_isready | very byte () (L X X 124 A E7
Y Y 8A ES
r4 z 1 8A E9
& Ampersand 2 8A 50
loads data . Comma 12 8A 6B
to reg 2 % Percent 48A 6C
E Gate Read FL ) ) - Underscore 1 48A 6D
| > Greater than 248A 6E
) ? Question mark 1248A 6F
_ loads even byte intoreg 2 _ - Dash B 60
after odd byte has been ~il< ‘|’< 12 B D12
. B D
Gate Reg 2 actual data load into reg 2 ) ) taken by the MPU L L 2 B D3
ol ] ™ i B D4
N N 14 B D5
N _ o. |o 24 B D6
asks the data recorder |c’1 PQ 1248 g Bg
Req Read Cyc ** for the next byte ) ) R R 1 8 B D9
. tl ! Exclamation 28 8B 5A
$ Dollar 128 B 5B
A ~ * Asterisk 48 B 5C
{ \ sets once every card, } | ) Parenthesis (right) | 1 48 B 5D
| 1l ; Semi-colon 248 B S5E
Op Complete ** i ) ) on last byte . T Logical not 1248 B 5F
[ ] Right brace AB DO
A A 1 AB C1
B B 2 AB Cc2
. C [} 12 AB Cc3
$ets on even bytes D D 4 AB ca
. resets on odd bytes E E 14 AB c5
Data Valid () (’ E E 24 AB cé
G G 124 AB Cc7
may be either a 56 us delay (5496) ':' :" . gﬁg gg
or a 72 ps delay (129). ¢ Cent 2 8AB aA
. Period 12 8AB 4B
< Less than 48AB 4C
*The IBM 5496 reads a card in 2500 ms and the ( Parenthesis (left) | 1 48AB 2D
IBM 129 reads a card in 921 ms. + Plus 248AB 4E
% . | Vertical bar 1248AB 4F
Interface line.

Figure 1. Timing Chart (Two-Byte Read)

Figure 2. Translation Table




10.

1.

12.

While the data recorder is searching for the

next data byte, the data recorder attachment:

a. Places the first data byte into register 2
of the attachment.

b. Latches up the second data byte by re-
peating steps 5a and 5b.

c. Waits for the signal from the MPU that
the MPU is ready for the next data byte
to be sent.

The MPU then:

a. Checks the ‘129 attached’ line to see which

data recorder is attached. If the 129 is

attached, the data sent is in EBCDIC code.

The 3741 also operates in EBCDIC code
and, thus, no translation is required. If
the 5496 is attached, the data sent is in
BCD code and must be translated to
EBCDIC (Figure 2) by the MPU.

b. Places the data byte into the 3741 current

record buffer, after translation if required.

c. Signals the data recorder attachment that
the MPU is ready for the next byte to be
sent to it.

The data recorder attachment then sends
the second (next) data byte to the MPU.

The MPU repeats step 8.

The data recorder then:
a. Puts the next data byte on ‘data bus out’.
b. Sets the ‘read data ready’ line again.

The data recorder attachment now waits
approximately 3 ms while the MPU services
the other devices (such as the diskette).

Notes: ,
1. The data recorder attachment effectively reads

2 bytes of data every 5.3 or 5.7 ms, depending
on the data recorder attached.

. During the read operation on a Model 3 or 4,

The MPU leaves the read operation after every
6 bytes of data to check whether other devices,
such as the diskette or printer, need immediate
action. This is how the data recorder attach-
ment time-shares with the Model 3/4 devices.
Refer to Read Instruction in the IBM 3741
Data Station Programming Reference Man-

ual, GA21-9194.

13.

14.

15.

16.

17.

3.

Steps b through 12 are repeated until the
data recorder:

Punch Operation

a. Senses the last data byte entering the data 1.  The operator keys the 3741 to perform
recorder 1/0 buffer. either a punch to EOD or asingle card
b. Sets ‘op complete’. This signals that the punch.
transmission of data has ended.
c. Ifthe 3741 is a Model 3 or 4, see note 2 2. The MPU then:
below. a. Resets the data recorder attachment and
the data recorder by setting ‘I/O POR’.
Service Note: 1f ‘'op complete’ never b. Signals the data recorder attachment
comes up or is not detected by the data that a punch operation is to follow.
recorder attachment for some reason, c. Checks the ‘129 attached’ line (page 14-
the MPU will remain in a loop. For re- 105) to see which data recorder is at-
covery, see the service note at step 4 on tached. If the 129 is attached, the
page 14-101. EBCDIC data byte needs no translation.
If the 5496 is attached, the EBCDIC
data byte must be translated to BCD
If doing a read-to-EOF operation, skip step (Figure 2).
15. d. Translates the data byte if necessary.
e. Places the data into register 2 of the
This step is for single card read operation. data recorder attachment.
At this point the data just read is in the f. Signals the data recorder attachment
3741 current record buffer and displayed that the data byte is ready to be sent to
on the 3741 CRT. The operator must press the data recorder.
REC ADYV to write the data onto the diskette.
3. The data recorder attachment then:
As soon as ‘op complete’ is activated, the a. Loads the data byte onto ‘data bus in’
3741 data recorder attachment sends another lines.
read command to the data recorder. While b. Compares the data byte on ‘data bus
the next card is being read, the 3741 exe- in’ to the data byte in register 2. If a
cutes an AUTO REC ADV which writes the data byte does not match, the data re-
data onto the diskette in the data set dis- corder attachment sets an A3 error code.
played when the read to EOF was initiated. c. Sets ‘punch data ready’.
Then the data recorder attachment, the data Service Note: If ‘punch data ready’
recorder, and the MPU repeat steps 4 through never comes up, or is not detected by
16 until an EOF or EOD card is read (notes the data recorder, the MPU remains in a
3and 4). loop. The 3741 display shows no error
code, and both machines will be locked
up. To recover from this problem, turn
the data recorder offline. (Set the IBM
5496 TERMINAL switch to MANUAL, or
the I1BM 129 SPL FEAT switch to OFF.)
This sets an A1 error on the 3741 and
takes the MPU out of its loop.
Notes (continued):
An EOF (end of file) card is any card with ?*
in the first two columns. This card signals the
3741 that the last card has been read and the
job is ended.
. An EOD (end of data set) card is any card with
?/ in the first two columns. This card signals
the 3741 to end the data set now being used
and to start a new data set with the next card
read.
EC 825853 825958 826065
11/15/74 | 3/21/75 | 8/1/75 PN 1619452 3741 ML 14-103
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The data recorder then:

a. Latches up the data byte into its buffer.

b. Sets ‘punch busy’, which resets
‘punch data ready’.

¢. Holds ‘punch busy’ up until the data re-
corder is ready to receive another byte
of data.

R-time

The MPU gates the next data byte into re-
gister 2 (steps 2¢ through 2f).

The data recorder attachment then waits for
‘punch busy’ to reset.

recorder obtains enough data to punch a
card (for a 3741 Model 3 or 4, see note
below). The data recorder then:
a. Sets ‘op complete’. This tells the data
recorder attachment to stop operations Punch Valid FL
until the card is punched.
b. Punches the card.
c. Aslongas ‘op complete’ is activated, the
MPU is checking for card jams and data-
recorder-not-ready errors. Gate Data
d. Activates ‘command reset’ after the card is
completely punched. This resets ‘op
complete’ and signals the data recorder
attachment that another card can be
punched. Punch Data Ready™

If you are doing a punch to EQD, continue; if you
are doing a single card punch, the operation is
complete.

8.

Punch Busy™
When ‘op complete’ falls (step 7d), the MPU
can initiate another transfer of data to the data
recorder (steps 2 through 7). This is con-
tinued until the EOD is reached for the data
set the cards are being punched from. Operation Complete™
Note: During the punch operation on the
Model 3 or 4, the MPU leaves the punch
operation every 3 bytes of data to check
the other Model 3/4 devices. This allows
time-sharing during a punch operation.
Refer to Punch Instruction in the IBM
3741 Data Station Programming Ref-
erence Manual, GA21-9194,

S-time __l_l_

Now steps 3 through 6 repeat until the data Punch FL ]

INSIERIES

Lan =

o d

Loads byte onto ‘data bus in’

Set for every byte and reset after each byte is taken by the data recorder

Set in the attachment to load
data from register 2 to ‘data bus in’

Asks data recorder to take data

i

(—Indicates. data byte is ready

) )

Indicates data taken — resets ‘punch data ready’

N\

Time elapsed could be 26 us to 5.7 ms

[st

ays up until
card is punched

*Interface lines between 3741 and data recorder.
See 14-106 or 14-107 for pins

~
Yy



Control Nomenclature (Interface Lines)

Data Bus In

These eight lines are the data input to the data
recorder. The IBM 129 uses all eight lines for
EBCDIC characters. The IBM 5496 uses six lines
(bits 1, 2, 4, 8, A and B) for System/3 BCD
characters.

Punch Data Ready

By activating this line, the data recorder attach-
ment indicates that it has put data on ‘data bus
in’ for the data recorder.

Read Command

The data recorder attachment activates this line
to start a reading operation. This simulates the
pressing of the READ key or button on the data
recorder.

Request Read Cycle

When the data recorder attachment senses the
‘read data ready’ signal, it activates this line,
which allows the data recorder to search its
storage for the next data byte.

1/0 Compare Command

This signal tells the data recorder to allocate time
for comparison of data read to data returned
from the data recorder attachment.

1/0 POR

By activating this line, the data recorder is reset.

Data Bus Out

Thses eight lines are data output from the data re-
corder. The IBM 129 sends an eight-bit EBCDIC

byte on these lines and the IBM 5496 sends a six-
bit System/3 BCD byte.

Command Reset

The 5496 sends this 1-us signal to the 3741 after
the card leaves the read/punch station. The 129
sends this 1-us signal to the 3741 after the 80-byte
data transfer from or to the 129 and after the card
leaves the read/punch station.

Online and Ready

By activating this line, the data recorder indicates
that all switches are set correctly for online opera-
tion of the data recorder.

Hopper Jam

The data recorder activates this line if a card fails
to feed or register. The failure may be caused by
a jam, an empty hopper, or a full stacker.

Transport Jam

This line indicates that a card failed to exit the
read/punch station at the proper time. The IBM
129 also activates this signal when it is powered
up when in online mode. If this signal is not
functioning, the 3741 will not know a jam oc-
curred and multiple cards may be fed.

Operation Complete

The data recorder activates this line for both
read and punch operations after the last byte
of data was sent or received.

Read Non Compare

During a read operation, the 3741 wraps each
byte of read data back to the data recorder for
compare. |f the data fails to match the sent data,
this line is activated.

Read Data Ready
This signal indicates that a byte of data is on ‘data

bus in’ and the 3741 can take the byte at any time.

129 Attached

The IBM 129 ties this line active to allow the
3741 to differentiate between an IBM 129
and an I1BM 5496.

Punch Busy

The data recorder activates this line when it has
received the byte of data from the 3741 on a
punch operation. When the line is deactivated,
the 3741 can send another byte of data.

Register Gate Control 0

The register gate control lines from planar socket
1-L are used as clocks for the data recorder attach-
ment. ‘Reg gate control 0’ is R-time .

Register Gate Control 1
This is S-time for the data recorder attachment [ .

Reg Select Decode 1 and Reg Select Decode 0

These lines select the register that is to be used by
the MPU for data recorder operations.

Select Module 3A

This line selects the module containing the regis-
ters that facilitate the data recorder attachment.

Reg Group Select Other

This line, along with the four previously mentioned
register control lines, enables the MPU to control
the data recorder attachment register module.

Data Recorder Attachment Clocks

3741 Machine Cycle L1 1 |

- 16 us cycle >

l«—5.33 Us—>

R-time 4us | |
1.33 4
B stime ] s [FdusT> s
EC 825853 | 825958
Date 11/15/74| 3/21/75 PN 1619454 3741 ML 14-105
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IBM 129 CABLE/CONNECTOR/PIN CHART
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Data
Recorder
Cable
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Cable
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129 FE ALD
Reference
SY132GN4
SY132GG4
SY132GA4
SY131GL4
SY131GC4
SY130GL4
SY130GD4
SY130CG4
SY031GJ4
SY012GH4
SY030GM4
SY040GD4
SY020GG4
SY041DC4
SY040GL4
SY122S5A4
SY040GM4

SY100CB6
SY100CB3
SY100CB7
SY100CB2
SY100CB4
SY100CB1
SY100SA2
SY100SA1
SY031CBb
SY032CC1
SY032CC4
SY020CC5
SY041CC7

129 Edge
Connectors

Z2 A-A1E6A04

A-A1E6B04
A-ATE6C04
A-ATEGEO4
A-ATF6A04
A-A1F6B04
A-A1F6B02
A-AT1F6C02
A-A1F6C04
A-A1G6A04
A-A1E6DO02
A-A1E6B02
A-A1E6C02
A-A1EGE02
A-AT1D6E02

A-A1F6EO4

Z4 A-A1L6D04

A-A1L6EO4

A-ATMB6A04
A-ATM6B04
A-ATM6D04
A-ATM6EO4
A-ATN6A04
A-ATN6B04
A-ATNBAOD2
A-ATM6D02
A-ATM6C02
A-ATN6EO4

A-ATNGEO2

1L29 eature Plug
& Cables

BO3
BO4
BO5.
BO7
BO8
B09
D09
D10
B10
B13
D06
D04
D05
D07
D02
D12
B12

G02
GO03
Go4
GO05
G07
GO08
Go9
G10
Jo9
Jo7
Joé
G13
J13

Cable Nomenclature

Data Bus Out — Bit 7
Data Bus Out — Bit 6
Data Bus Out — Bit 5
Data Bus OQut — Bit 4
Data Bus Out — Bit 3
Data Bus Out — Bit 2
Data Bus Qut — Bit 1
Data Bus Out — Bit 0
Read Data Ready
Online and Ready
Op Complete

Hopper Jam

Punch Busy

Read Non Compare
Transport Jam

129 Attached
Command Reset

Data Bus In — Bit 7
Data Bus In — Bit 6
Data Bus In — Bit b
Data Bus In — Bit 4
Data Bus In — Bit 3
Data Bus In — Bit 2
Data Bus In — Bit 1
Data Bus In — Bit O

1/0 Compare Command

Request Read Cycle
Read Command
Punch Data Ready
1/0 POR

Data Recorder
Cable Pin No.

1-K BO3
BO4
BO5
B0O7
BO8
B09
D09
D10
B10
B13
D06
D04
D05
D07
D02
D12
B12

1-J BO2
BO3
BO4
BO5
B07
BO8
B0O9
B10
D09
D07
D06
B13
D13

Attachment Half
Planar Sockets

1-K-D12
1-K-D11
1-K-D10
1-K-D08
1-K-D0O7
1-K-D0B
1-K-B06
1-K-B05
1-K-D05
1-K-D02
1-K-B09
1-K-B11

1-K-B10
1-K-B08
1-K-B13
1-K-B03
1-K-D03

1-J-D13
1-J-D12
1-J-D11
1-J-D10
1-J-D08
1-J-DO7
1-J-D06
1-J-D05
1-J-B06
1-J-B08
1-J-B09
1-J-D02
1-J-B02



IBM 5496 CABLE/CONNECTOR/PIN CHART

5496 ALD
Reference
KLO21TH4
KL021TJ4
KLO21TK4
KL021TL4
KL021TM4
KLO021TN4
KLO41TG4
KLO11TA4
KL041SU4
KLO11SK4
KLO51TD4
KL041ST4
KLO11SJ4
KLO11SY4

KLO21SA4
KL021SB4
KL021SC4
KL021SD4
KLO21SF4
KL021SG4
KL041SA6
KLO41SA2
KLO31SA4
KL0515B4
KLO11TC4

5496 A1

Connector

V3 BO3

V2

B04
B05
BO7
BO8
B0O9
B10
B13
D06
D04
D05
D07
D02
B12

B02
BO3
B04
B05
BO7
BO8
D09
D07
D06
B13
D13

A1 Board

5496
Feature Plug
BO3 '

BO4
BO5
BO7
BO8
BO9
B10
B13
D06
D04
D05
D07
D02
B12

G02
GOo3
Go4
G05
G0o7
GO8
Joo
Jo7
Jo6
G13
J13

j

(000000000000 © DOD000ODDA0OD

0000000a00000 o DoOODOODOOODD

.

cooooooooago LY

00DDOOOCDB00
OopooooooooDo

gocogoooaoocoo o

Data
Recorder
Cable
at1J

Data
Recorder
Cable

at1-K

/

e

Line Name Data Recorder
Cable Pin No.
Data Bus Out 1 1-K BO3
Data Bus Qut 2 B04
Data Bus Out 4 BO5
Data Bus Qut 8 BO7
Data Bus Out A BO8
Data Bus Out B B09
Read Data Ready B10
Online and Ready B13
Op Complete D06
Hopper Jam D04
Punch Busy D05
Read Non Compare D07
Transport Jam D02
Command Reset B12
Data Bus In 1 1-J B02
Data Bus In 2 BO3
Data Bus In 4 B04
Data Bus In 8 BO5
Data Bus In A BO7
Data Bus In B BO8
1/0 Compare Command D09
Request Read Cycle D07
Read Command D06
Punch Data Ready B13
1/0 POR D13
EC 825853 826065 PN 1619456
Date 11/15/74| 8/1/75

Attachment Half

Planar Socket

1-K-D12
1-K-D11

1-K-D10
1-K-D08
1-K-DO7
1-K-D06
1-K-D05
1-K-D02
1-K-B09
1-K-B11

1-K-B10
1-K-B08
1-K-B13
1-K-DO3

1-J-D13
1-J-D12
1-J-D11
1-J-D10
1-J-D08
1-J-D0O7
1-J-B06
1-J-B08
1-J-B09
1-J-D02
1-J-B02

3741 ML
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READ TRANSLATION AND COMPARE

[ G04 — Data Bus In Bit § —D07—+
— GO03 — Data Bus In Bit 6 —B11—=
[— G02 — Data Bus In Bit 7 —807 —=|

EC 825853

Date 11/15/74

PN 1619457

[T

l—go3 B12—|
D02 D10—~
[~— D06 GO3—
—J10 +Buff B Out: G02— —J10 ————+1/0 Reg Bits 4-9 J07 —+ —B08 -GO6-
—Jo7 1/0 Reg Bits 12-3 BO4— —G12 GO7
—J13 11 =]
l—G10 G111~
—J10 G12-{
AlH4 A1A2 A1C2 (— 406 J05 =
Card Card Card G09. 102 —4
l— D04 D11~
——B02 D13+
——D13.
~Serial 1/0 Reg—— G04 —]
[ G07— +Gate Compare ——G02—=
~1/0 Compare Cmd — G 05 —= 2: 22 ~ -Serial CPU Data——J04 —
I{
A1D2
Card
—J06
—Jog—
Data Wrapped Back
for Comparison
t— G10 — Data Bus In Bit 0 —G02—
[~——G09 — Data Bus In Bit 1 —B04—
[— G08 — Data Bus In Bit 2 —G06— A1Z2
A124 L G07 — Data Bus In Bit 3 —G13—= A1B4 A1D4 " L 1/0 Read Non Compare— D07 —e Cable
Cable |— GO5 — Data Bus In Bit 4 —D11—{ Card Card bt

< Data Bus Out to 3741

AlA4
Card

——B10—+1/0 Reg 1 D02 —
f—B02 —+1/0 Reg 120 1) ——————————————————— J07 —
——B09——+1/0 Reg110 0 GO6 —

—B03—+I/0O Reg12011+1200+1100 GO7 ——ef
—— B06 — +1/0 Reg N12 O N11 D11 —
— D02——+1/0 Reg N12 0 NO B11 —=
D05 —+1/0 Reg N11 O NO G05 —

—B04 —+1/0 RegN12O N11 + N120O NO + N11 O NO——G04 —
——J04 —+1/0 Reg 11 O NO: G09 —
—J10 —+1/O Reg 1 ON8 G08 —
[—G10—-1/0 Reg 1 O N8
[J13 —+//ORegN108

B10 —

F—G08 —+I/O Reg2+3+4+5+6+7 404 ——+
——J06 —+1/0 Reg N1 O N8 J05 —
——B05 —+1/0 Reg N2 through N7 B13 —+
—G09 — +1/O Reg 1 through 9 G111 —~
—J09 —+1/0 Reg N1 through N9 312 —
—B08 — +I/0 Reg0+7+8 G02 —=
F—J07 —+1/O Reg 12+ 11 + NO+N11 +9 B0O7 —=
[—B11 —+Bit 0 EBCDIC to CPU G10 —=f

-1/0 Reg Bit 0 —— D13 —1
~1/0 Reg Bit 1 —— D10 —

-1/0 Reg Bit 2 ——D12 —

-1/0 Reg Bit 3 —— D05 —={

~1/0 Reg Bit 4 ——B02 —]

~1/0 Reg Bit 6 ——J10 ——={

-1/0 Reg Bit 7 —— D07 —|

-1/0 Reg Bit 8 — B06 —

~1/0 Reg Bit 9 ——J02 —=

~1/0 Reg Bit 11— G 12 =y

it 0 EBCDIC to CPU
it 1 EBCDIC to CPU
it 2 EBCDIC to CPU
3 EBCDIC to CPU
4 EBCDIC to CPU
it 5§ EBCDIC to CPU
[~— B04 — -Bit 6 EBCDIC to CPU
[+—- BO3 — -Bit 7 EBCDIC to CPU

-1/0 Reg Bit 12— J09 ——]

AlC4
Card

F—G13—
—J13 —
—J11

—B09

—DO06
— D09

— B80S

14-108

—D04




PUNCH DATA TRANSLATION

—— G05——-EBCDIC Bit 0 ——————————J04
t—— GD4— +EBCDIC Bit 0 Pwr ———————— B07 —|
— G12— +EBCDIC Bit | ————————— D10 —|
— J02— -EBCDIC Bit | ——————————— D04 —{
— J06——-EBCDIC Bit 4 Pwr ——————— B03 —{
}— J11——+EBCDIC Bit § ————————J06 —
| — D09—-EBCDIC Bit5 ————————— B10 —
B08—— +EBCDIC Bit 5 ——————————— D02 —
I—— G10— CPU 8 Bit Code Bit 0—— G02—] [— D02— -EBCDIC Bit 7 ————————— D11 —~
— G09— CPU 8 Bit Code Bit 1——B04— [~ B10—— +EBCDIC Bit § ————————— D13 —=
. L GoB— CPU 8 Bit Code Bit 2—— G06——] — gog—+gegg:g gn ! ggg —_ B2
:"> A1Z4 |—G07—CPU 8 Bit Code Bit 3—— G13—| — D10—-EB it —————————B02 — —
Data Bus In From 3741 Cable —-GOS—CPBB Bit Code Biu_g:?__. CA;T +—— GO9— +EBCDIC N1 + N6 —————— D12 — é:g“ —— G09——-Serial CPU Data—G10—T é:r’:z ___3:2
——G04——CPU 8 Bit Code Bit 5——D07— [—— D06——+EBCDIC 2 0 N3 ———————— D07 —
L G03—CPU 8 Bit Code Bit 6——B11—] — BOG——+EBCDIC N2+ 3 ————————B06 —| —J07
— G02—-CPU 8 Bit Code Bit 7——B07 — . |— D12——+EBCDICO+N1+N2+3+N4—B12 —=
— JO9——+EBCDIC 0 + N2 + 3 ——————— D09 —=
— D13—+EBCDIC N5 N§ O N7 —————— 808 —=1
—— J13——+EBCDIC 004 —————— G08 —
— J10——+EBCDIC 5 + § —————————— G02 —=
[~—— G10——+EBCDIC N5 0 N6 ————————B04 —
[—— DO5——+12 Bit Hollerith —————————J02 —
|— B02—+11 Bit Hollerith —————————G10 —=
— G11— +Bit 0 Hollerith ————————J07 —
L— +1/0 Reg Input 12-3—B04—~| A1C2 Al1A4
+1/0 Reg Input 4-9—=Jo7 —{ Card Card
A1CH A122 J‘To > A1G2 fe— -Write Buffer A DOT OL 2-
Card Cable Data Bus to 3741 for Compare l"741 Card |- Write Buffer A DOT OL 1 ]
EC 825853 PN 161 9458
Date 11/15/74 3741 ML 14-109




3741 DATA RECORDER ATTACHMENT DATA FLOW

EC 825853

826065

Date 11/15/74

8/1/75

PN 1619459

129 Attached
1/0 Non Compare Read
1/0 Online and Ready

Read Data Ready

Punch Busy

1BM 129

A1-A2
A1-B2
Al1-C2
A1-D2
Al-Ad4
A1-B4
Al1-C4
A1-D4
At1-22*
Al1-Z4*

129/5496 Data Recorder**

Data Recorder 1/0 Attachment
Feature Cards and Cables*

18M 5496

A1-T2
A1-U2
A1-H2
Al-v2*
A1-v3*

Command Reset

Transport Jam

Hopper Jam

Op Complete'

Request Read Cycle
1/0 Read Command

1/0 Compare Command
1/0 POR

Punch Data Ready

Data Bus In

Data Bus Out

**Refer to FEALD in IBM 129 or iBM 5496 for
circuits of the cards in the data recorder.

Controls

}e=—1-L-B10— +Reg Decode 1
t——1-L-B11— -Sel Module 3A

-M- —_—
F—I M-B0O8 System Reset Power Supply

1
|
I
|
I
I
|
I
I
|
I
|
|
I
|
I
|
]

14-110

le——1-L-B12— +Reg Decode 0
le—1-L-D03— -Reg Gate Control 1
|=—1-L-D06 — -Reg Gate Control 0
|e=——1-L-D13—-Reg Grp Sel Other

Bit 7+1-J-DIB —
Bit 6—}—1-J-D12 —
Bit 5 ~——1-J-D11 —
Bit 4 —f—1-J-D10 —
Bit 31— 1-J.D08 —— Latch Out 3741 Data Bus Out
Bit 2——1-J-D07 — —1-L-802—l- Bit 2
Bit 1——1-J-D06 —| L 1.L-803—-Bit 0
Bit o—i-—w-oos — —1-L-B04——Bit 3
| Reqister [ 1"L-BOS—{Bit 1
egister L 1.L-B06—-Bit4
. ——1-L-B07—{-Bit 5
e e
K- —1-L-BO9—}-Bi
Bit5 1-K-D10— ? | i
Bit4 1-K-D08
Bit3 1-K-D07 —= Latch In 3741 Data Bus In I
Bit 2 1-K-D06 |
Bit 1 1-K-B06 —*]
Bit 0 1-K-B05 — I
-

3741 MPU
Planar
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Introduction

This feature permits operator-attended exchange
of data between the diskette in an IBM 3741, and
any of a group of 1/O devices, or a System/3.

General Description

The 3741 1/0 adapter is on a half planar, mounted
in the upper level-one position on the logic gate.

It is mutually exclusive with the data recorder fea-
ture. It uses the microprogrammed control unit to
provide the timing and controls needed to attach

the 3741 Data Station to an attachment. On models
3 and 4, the 1/0 adapter extends the instruction set.
The 1/0 adapter is connected to the attachment by
a cable that is available in 20- or 40-foot (6100 or
12200 mm) lengths.

Logical elements include ROS modules, a register
module (unique group-select registers, numbers
16-19%), receivers/drivers, and logic necessary to
communicate with the attachment.

Operation

The input to 3741 and output from 3741
operations are called read from attachment
and write to attachment respectively.

Three modes of data transfer are available: by

character, by record, or by file. These modes of
transfer can be used when moving data in either
direction between the 3741 and the attachment.

Character transfer: Allows the user to control read/
write operations character by character. The in-
structions are loaded into any of the Model 1 or

2 format buffers to control character transfers.

Record transfer: Allows processing one record at
a time with formatting. Records can be up to 128
characters long.

File transfer: Processes strings of one or more
records that may be on one disk or on several
disks. No formatting is done in this mode.

Attached Device
3741 = M ’
g af -
3 2
S £
MPU = g
*Registers 16-19 are numbered
0-3in the 1/O adapter.
EC 825958 | 826065 PN 1619508
Date 3/21/75 | 8/1/75 74T ML 14111
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Data Flow

Bits 5 and 6 of register 6 (the keyboard-control
register) are set to 00 to select registers 0, 1, 2,
and 3. These group-select registers are used to
transfer sense information, control information,
and data back and forth across the interface.
Transfer is serial-by-byte. When transferring files,
13 format buffers of the basic 3741 buffered
storage are used to maintain the full data rates.
Because the format buffers are used for this
operation, they must be reloaded before re-
suming jobs that require formatting on the basic
3741.

Microprogramming for the 1/O adapter directs
the data flow. For output from the 3741, data
moves from the diskette to the storage buffers, to
the bus-out register (2), and on to the 1/O cables.
For input to the 3741, data moves from the at-
tachment to the bus-in register (1), to storage
buffers, and then to the diskette.

Sense and control use register 3 and the bus-in
and bus-out registers.

When the 1/0 adapter is used with model 1 or 2,
the 1/0 adapter ROS is usually selected as follows:

Decoding ROS addresses does the initial selec-
tion. Later instructions in the 1/O adapter code
enter an XA into register 3. This sets a latch
that holds the 1/O adapter selected. When the
microprogram exits the 1/0 adapter ROS, an
XO is entered into register 3 to reset the latch.

When the 1/0 adapter is used on a model 3 or
4, the 1/0 adapter ROS is selected by a signal
called ‘—group select 4’ from the model 3/4
half planar.

EC 825958

I
I
|
I
I
I
I
I
|
I
|
|
|
|
|
I
|
I

8-Bit Data Path
To/From the MPU

16 ROS Bits

PN 1619509
Date 3/21/75 14-112
Work I
Reg 1/0 Adapter Half Planar | 1/0 Cable to the
0 Attachment -
I
I
Bus In !
3199 < Bus In (to 3741)
Parity -
C
l———End of Job In heck
«——End of Data Set In
o
‘—g Attachment Busy
IS Bus Out Parity Error
wn
Attachment Error
Attachment Online
BUS Out P t
Reg é:nI/ Bus Out {from 3741)
2
——Bus In Parity Error
o 5 r——End of Data Set Qut
] O . .
U] E —Attention Required
T 5]
S £ Attachment Reset
g \/ 5 End of Job O
£ | 8 nd of Job Out
© °3 [—End of Record
g —Write to Attachment
@ Read from Attachment
® Interrupt
Response
Control Sense Response
Reg Service Request
3 4 Address Bits >
I— 3741 Online
To/From the MPU ROS Decode |
ROS
Gate ROS | |

14 Address Lines
|

I



Input Lines
Attachment Error

This line is used by the attachment to notify the
3741 of a device program that requires a record

to be restarted or re-sent. The line causes the 3741
to display an 86 error in columns 9 and 10 of

the status line and wait.

The operator can either:

1. Press RESET (to cause the 3741 to
activate ‘attachment reset’) and (if sending
data to attachment) NUM SHIFT with
RESET, ALPHA SHIFT with RESET, or
RESET to cause the 3741 to retransmit
the record on which the attachment error
occurred.

If receiving data from the attachment, the
3741 treats the next record received as a
retransmission and places it in the next
sequential location on the disk.

2. Hold ALPHA SHIFT and NUM SHIFT,
and press RESET to take the 3741 offline
and return the read/write head to the index
track.

Attachment Busy

This line from the attachment notifies the 3741
that the attachment is temporarily unable to ex-
change data. The line is active in response to the
3741 'read from attachment’, ‘write to attachment’,
‘EQJ out’, ‘EOD out’, and ‘3741 attention re-
quired’ lines. The 3741 waits for ‘attachment

busy’ to drop before activating ‘read from attach-
ment’, ‘write to attachment’, ‘EOJ out’, ‘EOD

out’, or ‘3741 attention required’ lines again.

End of Data Set In

This line is a response to ‘read from attachment’.

In file-transfer mode 1, the 3741 returns the read/
write head to the index track, updates the EOD of
the data set, and goes offline. In file-transfer mode

2, the 3741 returns the read/write head to the
index track, updates the EOD of the data set,
but stays online expecting the operation to con-
tinue on another data set or diskette. In file-
transfer modes 3 and 5, the 3741 returns the
read/write head to the index track, updates the
EOD of the data set, and positions the read/
write head to the next valid HDR1 label to con-
tinue the processing. In file-transfer mode 4, if
‘end of data set in’ is detected, and 87 error is
displayed in columns 9 and 10. The job must
be cancelled.

End of Job In

This line is a response to a 3741 ‘read from attach-
ment’. The 3741 updates the EOD of the data set
and goes offline. If ‘end of job in’ is detected
when in file-transfer mode 4, an 88 error is dis-
played in columns 9 and 10. The job must be
cancelled.

Bus Out Parity Error

This line is a response to ‘service request’ or ‘end
of record’. The 3741 responds with ‘write to
attachment’ and retransmits the record. If the
parity error occurs on the third try, the 3741
displays an 81 error. The job must be cancelled.

Response

During a read operation, ‘response’ notifies the
3741 that there is data on bus in, ready for
sampling. During a write operation, ‘response’
notifies the 3741 that the data on bus out has
been sampled and can be replaced.

Note: ‘Response’ is the expected answer to all
1/0 adapter commands. ‘Response’ always takes
precedence over ‘sense response’.

Sense Response

‘Sense response’ indicates to the 3741 that,
because of conditions within the attachment,’
operator and/or automatic recovery procedures
are needed at the 3741.

Bus-in Bits

Bus in bits O through 7 and parity carry data if
‘read from attachment’ is active.

Output Lines
Attachment Reset

This line is activated when a new operation is
initiated but the attachment is offline. The

3741 does not check for either ‘response’ or
‘sense response’ if this line is active. After the
line is deactivated, the 3741 waits until the at-
tachment comes online before ‘read from attach-
ment’ or ‘write to attachment’ is activated. ‘At-
tachment reset’ is not activated if the attachment
is online when a new data transfer is to start.

‘Attachment reset’ is activated if the ‘attachment
error’ line is active during data processing. (See
Attachment Error for details.)

Read from Attachment

The ‘read from attachment’ line is activated at
the start of each record to be received by the
3741. The line is active until ‘response’ or ‘sense
response’ is received from the attachment. If
‘response’ is received, the 3741 activates ‘service
request’. If ‘sense response’ is received, the 3741
checks the status lines from the attachment.
Valid status lines in addition to ‘attachment online’
are:

‘attachment error’

‘attachment busy’

‘end of data set in’

‘end of job in’

If none of these lines are active after ‘sense
response’ comes up following ‘read from attach-
ment’, the 3741 displays the contents of registers
1, 2, and 3in hex. The register contents show
what occurred. The job must be cancelled.
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Write to Attachment

‘Write to attachment’ is activated at the start of
each record to be sent to the attachment. The
line is active until ‘response’ or ‘sense response’ is
received from the attachment. If ‘response’ is
received, the 3741 activates ‘service request’. |If
‘sense response’ is received, the 3741 checks the
status lines from the attachment. Valid status
lines, in addition to ‘attachment online’, are:

‘attachment error’

‘attachment busy’

If none of these lines are active after ‘sense
response’ is activated, the 3741 displays the
centents of registers 1, 2, and 3 in hex. The
job must be cancelled.

Service Request

This line is activated when the 3741 is ready to
receive or transmit a character. The line is active
until ‘response’ or ‘sense response’ is received
from the attachment. If ‘response’ is received,
the 3741 activates ‘service request’ or, if the

last character of a record has been received or
sent, EOR (end of record). If ‘sense response’

is received, the 3741 checks the status lines
from the attachment.

When ‘service request’ is active, valid status lines
are:
‘attachment online’ only (indicates record-
length error), or

‘attachment online’ plus any of the following:

‘éttachment error’

‘bus in parity error’ (forces ‘sense response’)
‘bus out parity check’ (occurs only if

‘write to attachment’ is active).

If any other status lines are active, the 3741 dis-
plays the contents of registers 1, 2, and 3 in hex.
The job must be cancelled.
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End of Record

‘End of record’ is activated after all characters of

a record have been received or transmitted.. The
line is active until ‘response’ or ‘sense response’ is
activated by the attachment. When ‘response’ is
received, the 3741 activates ‘read from attachment’
or ‘write to attachment’ if more records are to be
received or transmitted. If all records have been
sent, the 3741 activates ‘end of data set out’, ‘end
of job out’, or’3741 attention required’ as the next
command. If ‘sense response’ is received, the
3741 checks the status lines from the attachment.

While ‘end of record’ is active, valid status lines
from the attachment are:
‘attachment online’ only (indicates record-
length error), or

‘attachment online’ plus any of the following:

‘attachment error’
‘bus out parity check’ (occurs only if
‘write to attachment’ is active).

If any other status lines are active, the 3741 dis-
plays the contents of registers 1, 2, and 3 in hex.
The job must be cancelled.

Bus In Parity Error

This line is activated after ‘service request’ if a
data byte with bad parity is received during a
read operation. The line stays active until
‘response’ or ‘sense response’ is received from
the attachment. If ‘response’ is received, the
3741 tries to receive the record two more times.
If the error occurs after the third try, an 82 error
is displayed, and the job must be cancelled. If
‘sense response’ is received, the 3741 checks the
status lines from the attachment.

‘Attachment online’ only status means a record-
length error. If any other status lines are active,
the 3741 displays the contents of registers 1, 2,
and 3in hex. The job must be cancelled.

End of Data Set Out

This line can be activated after either ‘end of
record’ or ‘3741 attention required’. It is used

in file-transfer modes 3 and 5 only during a write
operation. The line stays active until ‘response’ or
‘sense response’ is received from the attachment.
If ‘response’ is received, the 3741 activates any of
the following lines:

‘write to attachment’
‘end of job out’
‘3741 attention required”

If ‘sense response’ is received, the 3741 checks the
status lines from the attachment. The only valid
status line, in addition to ‘attachment online’, is
‘attachment busy’.

If any other status lines are active after ‘sense
response’ is received, the 3741 displays the con-
tents of registers 1, 2, and 3 in hex. The job must
be cancelled.

. End of Job Out

This line can be activated after ‘end of record’,
‘end of data set out’, or ‘3741 attention required’
during a write operation. The line is active until
‘response’ or ‘sense response’ is received from the
attachment. If ‘response’is received, the 3741
goes offline and returns the read/write head to the
index track. If ‘sense response’ is received, the
3741 checks the status lines from the attachment.
The only valid status from the attachment, in ad-

1

dition to ‘attachment online’, is ‘attachment busy’.

When other lines are active after ‘sense response’,
the 3741 displays the contents of registers 1, 2,
and 3 in hex. The job must be cancelled.



3741 Attention Required

The ‘3741 attention required’ line can be
activated after ‘end of record’ or ‘end of data set
out’. The line is active until ‘response’ or ‘sense
response’ is received from the attachment. If
\‘response’ is received, the 3741 can activate:

‘read from attachment’
‘write to attachment’
‘end of data set out’

‘end of job out’ or

‘3741 attention required’

If ‘sense response’ is received, the 3741 checks

the status lines from the attachment. The only

valid status line, in addition to ‘attachment on-
line’, is ‘attachment busy’.

If other lines are active, the 3741 displays the
contents of registers 1, 2, and 3 in hex. The job
must be cancelled.

Interrupt

This line, never active by itself, becomes active
with any of the following:

‘bus in parity error’

‘end of data set out’
‘3741 attention required’
‘end of job out’

‘end of record’

‘write to attachment’
‘read from attachment’

3741 Online

This line is the output of a latch that is set by
XA in register 3, and reset by XB in register 3.

3741 Ready/Busy

The ‘3741 ready/busy’ line is a condition derived
from the presence of a valid address; when an attach-
ment address goes active, the 3741 is assumed ready.

The transition to not ready constitutes the busy
signal.,

Bus-out Bits

Bus-out bits O through 7 and parity carry data on
‘bus out’ when ‘write to attachment’ is active.

Address

Address bits 4, 5, 6, and 7 identify the device
(card reader, paper tape reader, System/3, etc.)
that is to receive or transmit data.

THEORY OF OPERATION

Data exchange between the attachment and 3741
is possible in three modes: character transfer,
record transfer, and file transfer. As the names
imply, the transfers occur character-by-character,
record-by-record, or file-by-file, respectively.

Record Transfer Read/Write Theory

The details of operations for character transfer
and file transfer, while exchanging data, are
shown in the following flowcharts, Record
transfer internal operations are the same as
those for file transfer. However, the setup
procedures are different. The setup is included
in the record transfer flowcharts (see 1/0
Adapter Operating Procedures, page 9-91).
The internal operations are described between
pointsand of the file transfer flowcharts.
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File Transfer Read from Attachment Theory

‘ START '

Select the 1/0 Adapter See setup pro-
by pressing INPUT = == =1 cedures on pages
T0 3741 9-108 and 9-110

Activate ‘3741 online’ 1f on index track,
and attachment address| — — ~ 7] scan HDR's, volume,
lines etc

EC 825958

826065

PN 1619513

Date 3/21/75

8/1/75

Activate ‘read
from attachment’ *

Receive
‘response’ from
attachment?

Receive

‘sense response’
from attach-

Activate ‘service

request’

Receive
P ' from
attachment?

No

Yes
Receive

‘sense response’
from attach-

Write a byte to
buffer

in parity
error?

l_,.\

Attachment
error?

No

Yes

Display
88

Is
attachment
busy?

End
of data set
in?

is
attachment
busy?

14-116.

A/N

reset?

diskette

For modes 3 and
5, go to next data |
set or another

Note: ‘3741 attention
required’ might be is-
sued if another disk-
ette is to be loaded

error?

Yes

Display
error

Display cont-
ents of registers
1,2,and 3

A/N
reset?

Hold ALPHA SHIFT
= and NUM SHIFT and
press RESET.

3741 goes off-
line and returns
to index track




Activate ‘end
of record’

Receive
‘response’ from
attachment?

Receive
‘sense response’
from attach-
ment?

Yes

No Are

all buffers
full?

Write buffers
to disk

Diskette
error?

Activate ‘3741
attention required’

A/N
reset?

Numeric
reset?

Bypass bad

3741 goes off- sector

line and returns
to index track

* %

Bus
in parity
error?

Attachment
error?

Display
error

Record
length error?

Yes

Display con-

tents of regs Display
1,2,and 3 error
A/N No
reset?
Yes

** Must receive response to continue,

3741 goes off-
line and returns
to index track
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File Transfer Write to Attachment Theory

Select the /O
Adapter by press-
ing OUTPUT
FROM 3741

]

Aativate ‘3741
online’ and attach-
ment address

fines

Activate "3741
attention required’

Read record from
diskette to buffer

reset?

Diskette
error?

buffers
fuli?

3741 goes offline
and returns to
index track

Bypass record
inerror

EC 825958
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** Must receive response to continue

“ss See setup pro-
cedures on
pages 9-108
and 9-110

Activate ‘write to
attachment’

Receive
‘response’ from

attachment?

= Hold ALPHA SHIFT and NUM SHIFT,

and press RESET.

Receive
‘sense response’
from attach-

Put one byte of
data on ‘bus out”

ment?

Activate “service
request’

Receive
‘response’ from
attachment?

Receive
‘sense response’
from attach-
ment?

Is
attachment
busy?

Attachment
error?

out parity
error?

Display

error

Attachment
error?

Is
attachment
busy?

Display contents
of registers 1, 2,
and 3

3741 gous oifline
and returns to
index track

14-118



EQQ

Activate ‘end
of record’

Receive

‘response’ fiom No

attachment?,

Yes

cords
sent?

ReceiveN_
‘sense 1esponse
from attach-
ment?

out parity
error?

Attachment
eior?

Record

length enros?,

No

Display cont
ents of regs
1,2,and 3

Display
eitor

3741 goes offiine
andieturns to
index track

Activate ‘end of
data set out’

In mode 4, an added
record containing
EOD characters is sent

Receive
‘response’ from

attachment?

all data sets
been sent?,

Receive
‘sense response’
from attach-

attachment

‘3741 attention required '

may be activated if in
mode 3,4,0r 5

busy?

attachment
busy?

Activate ‘end
of job out’

Receive
‘tesponse”’ from
attachment?,

Receive
‘sense response
from attach-

attachment
busy?

attachment
busy?

AN
reset?

3741 goes offline
and returns to
mdex track
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Character Transfer Read/Write Theory

' START }

X Ror \ o See setup pro-

UR mode 1 cedures on pages
&1082nd 9110 Hold ALPHA SHIFT

— and NUM SHIFT and

press RESET

Select character
mode by pressing

FUNCT SEL upper
H

Execute Overflow, disk, or format
[~ === error causes the 3741 to re-
turn to X R or U R mode

command

Command

position

Single
quote?

Command

Second
single
quote?

Reset?

/—J

Command posi-
tion, command,
and registers 0-3

Return to

X R mode
No
If in trace mode, change
to normal mode; if in Switch
norma! mode, change to modes
trace mode i




POWER THEORY

Power Supply Field Replaceable

Units(FRUs) . . . . . . . 15-1
Ac Voltage Distribution for Original
Power Supply with Diode Board 15-2
Power On e e e e . 156-2
Ac Voltage Distribution for Revised
Power Supply with No Diode Board . 15-4
Printed Circuit Board for Original
Power Supply with Diode Board 15-6
Printed Circuit Board for Revised
Power Supply with No Diode Board . 16-7
Dc Voltage Distribution 15-8

POWER SUPPLY FIELD REPLACEABLE
UNITS (FRUs)

Capacitor (ac) (C-1)

Keeps ac output from the transformer at a
constant level.

Power On Switch [J

Switches ac input from the attachment cord
to the primary of the transformer.
Attachment Cord ,

Supplies customer ac input voltage to the
power on switch.

Transformer m

Transforms high voltage input ac to low voltage
output, which supplies the input to the dc
voltage supply.

Power Supply (ac) Cable

Distributes input ac voltage from the power on

switch to TB-1 and disk 1. Also connects
frame ground to the power on switch.

Line Filter (ac)

Feed-through capacitors filter line noise to
frame ground.

ID Reader (ac) Cable

Distributes input ac from TB-1 to the ID reader.

Primary Fuse Holder (ac)

Holds fuse to protect transformer.

Printer (ac) Cable

Distributes ac voltage to the printer.

Printer (dc) Cable

Distributes dc voltage to the printer.

Fuses (dc)

Protects +24 Vdc, +8.5 Vdc, +12 Vdc, and
-12 Vdc output from an overload.

Power Supply (dc) Cable

Connects the power supply PC board dc voltages
to the MPU.

Power Supply PC Board n

Develops and distributes dc voltage to the machine.

Disk (ac) Cable [}

Distributes input ac from TB-1 to disk 2.

Disk Drive Motor

Turns the disk within the disk drive unit. The disk
turns in order to read or write on the disk.

Circuit Breaker CB1 *

If installed, protects the +5 Vdc output from
overloads.

*Not installed on all machines.
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AC VOLTAGE DISTRIBUTION FOR
ORIGINAL POWER SUPPLY WITH
DIODE BOARD

This distribution is for the original power supply
having a diode board . See pages 15-4 and
15-b for the revised power supply.

Power On

— Plug the attachment cord into the properly
rated ac outlet.

Ac Voltage Range Frequency
115 10% 60 Hz
204/230

100/110/123.5 | 12% 60 Hz
200/220/235

1G0/110/123.5 | 10% 50 Hz
100/110/123.5

200/220/235 10% 60 Hz

— Close the power on switch. [}
— Alternating current is sent through the primary
fuse to the transformer. [}
— TB-1 [ distributes ac power through cables to ,

the |ID reader, printer, and disks 1 and 2. ﬂ

— The capacitor C1 [} makes the transformer [3}
provide regulated ac input voltage to the dc
supplies.

— The power supply PC board E , along with

~capacitors 2-7 and the rectifier board, develops
all de voltages.

EC 823146 826065
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See notes 1 and 2

‘Power on reset’ is at down level for 550 ms.

Note: Wait b seconds between power down
and power up. This 5 seconds allows the capa-
citor in the power on circuit to discharge. If
the capacitor is not allowed to discharge, the
‘power on reset’ may not complete.

[ rover
gl Attachment Switch 781-10 TB1-1 Common 15 m 1 A\
Cord [ZeTrets Primary Fuse gy 812 (100) 115/208_| 16 (2]
. Holder d TB1:3 (115) 230 17 2
Ig"‘; TB1:4 (200) 18 R
% TB1.5 (208) 19 B]
4amp (PRTR) TB1.6 (230 20 4
T81-11 1816 (230 2 <]
= | CTTR] 13 5 Y
AcLineFilter 2442 A T D]
= < ~ 1T 14 6 [£]
Capacitor 7
1 |
D — TB1-9 TB1-2 for 115/200/208/ = Fyal
Reader N T81.7 230V 60 Hz Japan 0
TB1-12 TB1-3 for all 50 Hz L (H]
. TB1-7 for 100V 60 Hz Japan
11
; T81-10 -50~
Disk1 [og 10l o TB1-1 Common K]
Drive 52 _T.Blli 2 _{B
Motor TB1-8
6 Jo—o—s TB1-2110
TB1-12 (Shield) g Transformer
Disk2 [33 T81-10 781-3123.5 b=
1of——0o—o
orive | "] 18111 +24 =
Motor 6 : TB1-8 GND TB1-4 220 P,
rcom "~~~ A +24 TB1-5235 P
1 WTC Only 1819 | GND —
i ) 7812 TB1-13 100 g
Drive -—1 1 |
: Fan 1 1'31.12: TB1-14 200 3
] I
: 12
| Disk 7819 : +5
: Drive TB1-7 | GND
; Fan2 T81-12| (7] +5
! I L —————— SHIELD GND
b e e -

The -5 Vdc supply is the source for the -4 Vdc
supply. The -5 Vdc drops 1 Vdc across a silicone
diode which provides the -4 Vdc.

The 6.3 Vdc provides CRT heater voltage. 8.5
Vdc is dropped through resistors to provide the
6.3 Vdc. The 6.3 Vdc is a constant current after
a power on surge. Power is on about 23 seconds
before the CRT heater warms up.

Dc Ac
Load Line Test Test
. Points} | Points
'V
H 1] &K
Power Supply PC Board E m _
I R W
B D —{ : | n
] e = %}4
+6 Vdc Meter i :
Test i ]
-— E E 13 (8] E 1
Cd [On
1 (I3
1/ ——— |00 o
EC P/N DATE PLANT

The =12 Vdc supply is the input for the -5 Vdc
closed loop series supply. A -5 Vdc overvoltage
blows the F2 fuse. A -5 Vdc undervoltage blows
the 8.5 Vdc fuse. A differential amplifier detects
an overvoltage between -5.6 Vdc to 6.0 Vdc, or
an undervoltage of -3 Vdc.

Notes:

1. Numbers in parentheses apply to WTC 60 Hz
only.

2. Various transformers are used; check part
numbers (601) before changing taps.

EC 823146 | 825853 | 826065
PN 1619277
Date 9/15/74 | 11/15/74 | 8/1/75
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AC VOLTAGE DISTRIBUTION FOR
REVISED POWER SUPPLY WITH NO
DIODE BOARD

This distribution is for the revised power supply
having no diode board. See pages 15-2 and 15-3
for the original power supply.

Power On

— Plug the attachment cord into the properly
rated ac outlet

" Ac Voltage Range Frequency
115 10% 60 Hz
204/230
100/110/123.5 | 12% 60 Hz
200/220/235
100/110/123.5 | 10% 50 Hz
100/110/123.5
200/220/235 10% 60 Hz

— Close the power on switch. [}

— Alternating current is sent through the primary
fuse to the transformer. [}

— TB-1 kg distributes ac power through cables to
the ID reader, printer, and disks 1 and 2.

— The capacitor C1 makes the transformer [8]
provide regulated ac input voltage to the dc
supplies.

— The power supply PC board [ , along with
capacitors 2-7 and the rectifier board, develops
all dc voltages.
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B POWER . Notes 1 and 3
C Attachment Switch TB1-10 E TB1-1 Common 15 E 1 A\
Cord [ «”—T1B1:9 Primary Fuse *T81:2 (100) 115/208 | 16 Q)
o] Holder TB1-3 (115} 230 17 2
1618 TB1:4 (200) 189
{1817 e PRTR) TB1%5 (208) 2= 3
B TB1:6 (230) 20°) ]
= freri2 13 5
AcLine Filter  f——s A I (D]
. T | [ 6 e
Capacitor
ore FWIGOnY oo 7 1 ] H]
ID . 181, IDRI [ o}_1B19 | ( TB1-2for 115/2001208/ L)
Reader | 1817 } 230V 60 Hz Japan 9
.| 18112 il T %8112 1) TB1-3forall 50Hz | (H]
— Note 2 m; *——— | 7B1:7 for 100V 60 Hz Japan
FY Disk 1 TB1-10 13— -50~ ulm
Drive 414 TB1-11 ~———48 Vac, PC Board G 3713 T 24] 3810 TB1-1 Common
o520t 'oi'y 3715 ¢ Ac \\ 1817 —_— 12
Motor TB1-8 LGND, Frame *3 4o L=
6 30— o Ac {7 ] . Power T81-12 7812110 P
A 5 Ge—e—e i — N
Power {7 Neutral, PC Board J TB1-12 (Shield) = Transformer
; 3 b=
Disk2 37 7o18110 K TB1-3123.5 S
Drive TB1-11 S — Note 2 W P}
Mowr |°5 2T Thre 3715 [T, 4 3n3 *24 T81-4 220 =
6 Jeof—o—e Dec 7 De GND O—O_go
r\AFI’EO_nI_;l _______ 1 Power [*3 4¢ 3 Power v24 1815 235 b=}
) 7819 | %5 6 - GND
1 Disk — 3 | L 111 TB1-13 100 |
! Drive —1 18171 Japan
: Fan 1 181-12] T81-14 200 S f
]
: TB1-9 : 12
t Disk — : +5
| Drive 1817 |
| Fan2 T B 12: [11] GND \
| *~— ol i +5
T | SHIELD GND
Dc
Notes: Test
1. Numbers in parentheses apply to WTC 60 Hz only. Points
2. See 3717 MLM for ac and dc power pin assignments
on 3717 cables.
3. Various transformers are used; check part numbers
(601) before changing taps.
The 6.3 Vdc provides CRT heater voltage. 8.5
Vdc is dropped through resistors to provide the ﬁ:st
6.3 Vdc. The 6.3 Vdc is a constant current after Points|
a power on surge. Power is on about 23 seconds \ N
before the CRT heater warms up. (-) A
6 Ve
Meter Test
The -12 Vdc supply is the input for the -5 Vdc (+)
closed loop series supply. A -6 Vdc undervoltage IE
blows the 8.6 Vdc fuse. A differential amplifier — | P12 .. 24 Vdc
detects an undervoltage of -3 Vdc. A clamp limits — 25 Vdc e I:E]
| o o
overvoltage to 6.5V. e
® o
¥
‘Power on reset’ is at down level for 550 ms. o+5 Vdc E 5 +12 Vdc -
} IE
Note: Wait 5 seconds between power down and // [E::jl +8.5 Vdc
power up. This 6 seconds allows the capacitor in TP10 F2 m
the power on circuit to discharge. If the capacitor IE:E -12 Vde | K]
is not allowed to discharge, the ‘power on reset’ ® Gnd
may not complete. -
Y P *Not installed on all machines
]
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BOARD

(Ac)
Voltages

EC 823146 825853 826065 PN 1619280 156
Date 9/15/74 | 11/15/74 | 8/1/75
PRINTED CIRCUIT BOARD FOR THE
ORIGINAL POWER SUPPLY WITH DIODE
Transformer Diode Board Printed Circuit Board Vol b Ripple Voltage
A oltage De (peak to peak)
- ! SN P +12 Vdc _ B12
— — a e 0.50
11.4-14.0 2 D >
— —
— 9
14140 3 S a 8| “12 Vde o—>> 1o 3713 Printer
- 1 B11 ———- 0.50
Under vol_taga_ _
-5 » ¢—»B10
——— = ——— - T—~0-5TP - — 0.03
== Over voltage | o _4 CE Probe
| -
—E CE Probe
¢ +8.5 Vd

! 4] : | e — 0.3
8.0-10.5 g 5 D ——ggg
8.0-10.5 % E = T——o+6.3 TP — - —] 0.35

— m
F 1 F4 2
7 +24 Vdc . .
- E > » ° 3713 Printer
o J S etk |
22.5-26.5 8 G C5 1 .Cé
E— = 37I13
— only
22.5.26.5 9 H™=
— 2]
) 7 — +5 Vdc 4 .

10 13] mb—>—7 { cB1j > - 3713_Ii|"|nter 030
4.75-6.5 1 K Tc7 . ggg :_ —— )
4.75-6.5 12 L= A gg; :

— |
D0O9_ |
=D10
D11
D12
D13
D02
3 6 11 D03
D04
T 507
h BO3
B04

Ripple Measurement

An alternate way to get an indication of ripple
voltage is with a CE meter.

Ripple voltage can be measured most accurately
with an oscilloscope.

Connect a capacitor (.22 mF or larger,
50 Vdc or higher) in series with one of the
meter leads. (Capacitor not furnished.)

Set the meter range to 15V ac.

3. Connect one meter lead to the dc voltage in
question, the other lead to frame ground.
{Remember, a capacitor is in series with one

of the leads.)

4, The meter needle should not leave zero
on the meter scale if ripple voltage is

within limits.

dc e+l ce

Voltage ¢-g——- Meter

P/N 452796



PRINTED CIRCUIT BOARD FOR THE
REVISED POWER SUPPLY WITH NO
DIODE BOARD

(Ac)
Voltages

Transformer

11.4-14.0 2

11.4-14.0 3

Printed Circuit Board
F1

+12 Vdc

, 4
8.0-10.5 é 5

8.0-10.5 E 6

7

225265 S g

22.5-26.5 9

—”._‘ \ #

-12 Vdc

> >—4-» 3713 Printer

Under voltage

811

»B10

- — — — — — —————

. Over voltage

+8.56 Vdc

—® CE Probe

s T I3

=z:zonly

B05
— D06
» B09

+24 Vdc

| +6.3TP— - —

| 1 F4

3713 Printer
—-D05

48 Vac

10

4\

+5 Vdc

a7

4.75-6.5 é 1

4.75-6.5

12

R
c7

1H

+

\2 ll CcB1 ll
Before EC 825737, this
heat sink was present

only on machines with
a printer, After EC

825737, the heat sink
_is on all machines.

__} 3715 Printer

3713/3715

>>—+ Printer

B06

B0O7

[
|
Do7 |
D08 |
|

D09

D10

D11

D12

D13

— D02

DO3

-

D04

B02

BO3

> B04

Note: CRBA and CR6A are present only on power

supplies at EC level 825737 or later.

Note: for 3717 printer, see 3717 MLM.

T——.-B TP
—® -4 CE Probe
L
&
T
~ 2
L7 |

————

Voltage Dc

Ripple Voltage
(peak to peak)

1+ 11.013.2

+11.0-13.2

- 4.6-5.4

-8.0-9.4

T 5.7-9.4

1 22.0-26.5

-4.7-5.5

0.50

0.50

0.03

0.35

0.35

1.00

0.30
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DC VOLTAGE DISTRIBUTION

Power Supply DC Cable

The power supply dc cable carries dc voltages
to the connector 2-M on the MPU.

EC 823146 825853

Date 9/15/74 | 11/15/74

PN 1619282

The MPU sends signals and dc voltages from: B D ___
Connector 2-J to disk 1. Ground b | i
Connector 2-K to disk 2. Le 04 o)
Connector 2-N to display unit. (8.0 10 9.4) +8.5 Vdc ® 05 e
Connector 1-N to BSCA. (4.7 to 5.5) +5 Vdc [ e
Connectors 1-P and 1-R to printer. - ._l
POR o 08 o—
Connector 2-P to keyboard. (6.7 t0 9.4) +6.3 Vdc e (09 o
Connector on MPU planar to ID reader. {4.6 10 5.4) -5 Vdc * 10
(11.0t0 13.2) =12 Vdc e 11 :I
(11.0t0 13.2) +12 Vde 2 Ground
13
Voltages and Pin Numbers To and From MPU ,—Tj ~—
=~ —
3713 3715
Voltages BSCA | Printer* | Printer Disk 1 & 2 CRT Keyboard | ID Reader
-5 2-Jor 2-K-B11 2-P-D06
+5 DC7 DC7 2-J or 2-K-B03 2-P-B09
DC4 DC4
+6.3 2-N-B12
2-N-B13
+6.8 Pin 4
-7.5 Pin 5
+8.5 2-P-D03
-12 1-N-D13 | DC9 2-N-D02
+12 1-N-B12 2-N-D09
2-N-D10
2-N-B08
2.N-B09 Keylock
+24 DC1 2-J or 2-K-B10
DC2

*See 3717 MLM for 3717 pin assignments.

+24 Vdc (22.0 to 26.5)
+8.5 Vdc (8.0 to 9.4)

+5 Vdc (4.7 to 5.5)

LA A A O BN 2 B N )
o0 000000 0o

\
\
\
)
4
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INSTALLATION PROCEDURE

3741 INSTALLATION

CRT Safety

See the CRT Safety notice on the inside of the
front cover of the maintenance library (page 0-3).

Mirror Installation

Unpack the mirror assembly (part no. 2456420)
from its container and install as follows:

— Install the seal (part no. 2456427) making sure
that the seal does not obstruct the area being
displayed on the CRT face.

— 1Install the filter (part no. 2456424) on top of
the seal.

— Align the mirror assembly (part no. 2456420)
with the holes in the tabletop and push down
until the assembly is latched.

Mirror Assembly ~
(PN 2456420)

Filter (PN 2456424) —__/ /|
Seal (PN 2456427) |

d
Table Top < §

/7

N

v
Pre-Power Check

— Check that all cable connectors and cross-
connectors are plugged and seated properly.

— Check the customer’s power system for proper
grounding.

— Make sure the customer’s voltage matches the
voltage specified on the machine voltage tag.
This tag is inside the cover, on the frame, be-
low the disk unit.

— If the line voltage and tag do not agree, consult
an IBM Installation Planning Representative,

Note: If changes are made, DP Orders and
Movements must submit a Records Purpose
Only MES for the machine to update MLC
records. It is essential that you inform DP
Orders and Movements of this change. Ex-
cessive installation time can occur on sales
features and ECS if MLC records are incorrect.

Power On Check

-

Make sure the MAINLINE switch is OFF.

2.  Check the machine record card to find if an
RPQ is to be installed. (If so, go to Section
31 and learn the purpose of the RPQ. Do not
install now.)

3.  If a printer is to be installed:

a. For a 3713 printer, go to page 16-2 and
perform steps 1-12.

b. For a 3715 printer, use the installation
instructions shipped with the 3715.

c. For a 3717 printer, use the installation
instructions in the 3717 MLM.

4, If the data recorder attachment or the {/0O
adapter is to be installed, go to page 16-10
and perform all appropriate procedures.

5. Connect the mainline cord to the customer’s

outlet.

Turn on the MAINLINE switch.

7.  Observe the machine for signs of overheating
or smoke. Turn off the MAINLINE switch
immediately if any abrformal conditions are
noted.

8.  Check that the disk drive hub and drive belt

are turning.

o

9. Use the Machine Checkout to check the machine
operation and performance (per machine record
card):

Base machine
Data recorder

MAPs 7-1 and 7-2

MAP 7-20

attachment
Feature Group A MAP 7-3
Feature Group E MAP 7-4
1/0 adapter MAP 7-21
Printer MAP 7-5

10. Power down.

11. 1f BSCA, Expanded Communications Feature,
or 1200 bps Line Adapter is to be installed,
go to page 16-3.

12. Go to page 0-4 in this manual and enter the
required information about the machine.

13. If RPQis to be installed, go to Section 31.

Completion of Installation

The machine serial number is inside the cover, on
the frame, below the disk unit.

— Be sure that all safety shields are installed that
are removed during this installation.

— Place the ML in the storage area of the machine.

— Fill out the IR and report the installation
according to local procedures.

— The feature diagnostic diskette(s), 1s a CE tool.
The other diskette and operations manuals be-
long to the customer.

A\

\
(S
=3

- - ————

Packing Instructions

Note: For packing instructions and supplies, see

BM 7360738.
{Continued on next page.)

PN 1619285 3741 ML  16-1
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Packing Instructions (Continued)

CAUTION
The 3741 weighs 240 pounds {109 kg).

— Install the disk drive shipping blocks.
— Tape the following with nylon filament tape:
— Disk file covers in closed position.
— Display unit mirror to the table top.
— Keyboard covers in closed position.
— Rear cover to legs.
— Power cord to table top.
— If a ID reader is installed on the 3741,
tape it to the table top.
— If a keylock is installed, place the key in
an envelope and tape the envelope to the
top of the mirror assembly.

- Place the 3741 on the shipping pallet and
locate the 3741 glides in the shipping pallet
recesses.

— Using the corner protectors, tape the 3741 to
the shipping pallet with six wraps of nylon
filament tape.

— Cover the 3741 with the polyethylene bag
and apply the labels.

Specifications
Dimensions:
F S H
Inches 42 25-1/4 34
Centimeters 107 64 87

Weight: 240 1b (109 kg)
Heat Output: 850 Btu/hr (215 kcal/hr)

Power Requirements:

kVA 0.4
Phases 1
Voltage 115,208, or 230 (+10%)

Environment Operating:
Temperature
Relative Humidity
Maximum Wet Bulb

8 to 80%
73°F (23°C)

3741 Cleaning

For cleaning, use only a mild soap and water
solution. Do not use IBM cleaning fluid.

60° to 90°F (16° to 32°C)

16-2°

cedure; if it's a 3717, use the procedure in the
3717 MLM.

Installing the printer attachment circuitry and
associated hardware allows a printer to function
with the 3741 Data Station.

Be sure to read and perform the printer unpacking

instructions.

Safety

Remove all electrical power from the machine by

unplugging the mainline cord.

Cable Installation (Refer to page 15-8 for
helpful graphics.)

1. Remove safety shield from the power
supply.

2. Loosen the screws and remove the power
supply as far as the cables permit.

3.  Route the printer attachment cables (part
of the printer) through the hole in the
bottom of the machine, (hole farthermost
from the rear of the machine).

If necessary to move the power supply to
allow more working space, remove the dc
distribution cable connector (2456461)
from the power supply PS1 connector lﬂ
and the frame ground wire.

Excess cable length should not be stored in the

printer cabinet.

4,  Assemble cable clamp (2456397) to the
printer attachment cables and the machine
frame using screw (19944), and nut
(257189). Attach the ground straps.

5. Route the printer signal cable (two cable
arms with connectors 01CB or 1-P and
01CD or 1-R) to the logic gate. Use the
existing clamps.

6. Plug the printer signal cable connector
01CB or 1-P to feature PC board socket 01

CB or

10.

11.

12.

1-P and cable connector 01CD or 1-R to socket

EC 823146 825853 ' 826065 PN 1619286
Date 9/15/74 | 11/15/74. 8/1/75
-3713 PRINTER INSTALLATION
01CD or 1-R.
Note: If your printer is a 3713, use this pro-
7.

Refasten the power supply in its original
location.

If removed in step 3, reconnect the dc dis-
tribution cable connector to power supply
connector PS1 and the frame ground wire.

Connect the connector end of the printer ac
cable (2456479) to the printer attachment
cable connector (six positions).

Connect the connector end of the printer dc
cable (2456483) into the twelve position
connector of the printer power attachment

cable.

Mount the safety shield (from step 1) in
front of the power supply.

Place the jumper, for the feature half planar
position 1, on yes.

Close the logic gate and replace the back
cover,

After the printer has been installed and located, return
to page 16-1, step 4 under "‘power on-check.”’

B

\

L T~
/ IZ KN
\
: N
]

N\

R L

Test Procedure

1.

2.

Use the feature half planar checkout
procedure MAP 7-4 of the 3741 MLM.

Use the printer, checkout procedure MAP 7-5
of the 3741 MLM.



COMMUNICATIONS INSTALLATION

BSCA (Binary Synchronous Communications
Adapter), 1200 bps Line Adapter, Expanded
Communications (EBSCA) Feature, and Multi-
point Feature.

‘ BEGIN >

‘Power off

IS
1200 bps

line adapter
installed
?

Yes

Connect modem
cable to modem

If 1200 bps Line Adapter (non-switched) is installed, ad-

just transmit level (page 16-7), place adapter board
jumpering on autoanswer cards (page 16-8 ), and

connect cable to line. |f 1200 bps Line Adapter (switched)
is installed, adjust transmit level (page 16-6) check jump-
ering on autoanswer cards (page 16-8 ), and have the
customer arrange for connecting cable to coupler. If

WTC PSN feature is installed, have customer connect to
telephone lines and then use the adjustment procedure
on MAP 5-23.

Place feature half planar
jumpers in proper location for
modems, communications
facilities, and features installed
(page 16-4).

Is
expanded
communications
installed
?

Go to
checkout 7-6

Line Adapter Cable
{provided with 1BM machine)

DA OH DT

Ll
Red

Is
multipoint
feature

installed
?

Jumper desired polling address
for this station on multipoint

Yes card (page 16-9
polling address on page 0-4.

. Note

Go to
checkout 7-9

A

Gray

_

1
Yellow I Blue I White
Violet Black

EC 823146 | 825853

826065

PN 1619287

Date 9/15/74 | 11/15/74

8/1/75
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Feature Half Planar Jumpers
Key items for correct jumpering:

o All pin rows might not be present. Missing rows
are labeled none in the chart.

© Machines with BSCA or EBSCA (Models 2 and
4) are the only ones having pins 2 through 8.

o Because row numbering does not always start
at row 1, it is best to start counting from row
7, which always has 2 pins (BSCA and EBSCA
machines).

9 Record the jumpering for the machine on the
chart for future reference.

The chart shows the jumpering for each 3741
model and printer combination. To use the chart,
select the printer number (or no printer) in the
first column. Then follow the row across the
chart to the 3741 model number of this machine.
For Models 2 and 4, select BSCA or EBSCA.

IBM modem cross referencing is shown on the
facing page.

nters:
3715 (jumper horizontally)

80 cps = 3715 — 2
N = Printer is not installed.
Y = Printer is installed.

3717 Jumpering is not needed.

3713
No = Printer is no. installed.
Yes = Printer is installed.

BSCA speed select
A = Low speed (600 bps).
B = High speed (1200 bps) or baud select

2000, 2400 bps).
Keylock

Yes = Keylock is installed.
No = Keylock is not installed.

40 characters per second (cps) = 3715 — 1

switch (WT) or modem clocking (1200,

EC 823146

‘826065

9/15/74

8/1/75

PN 1619288

1D reader 1D or
Multi-
point

Terminal

3741 Models 1and 3 3741 Models 2 and 4 (BSCA/EBSCA}
N
A E o
e o e o o n
B No D No F e
No e o o o o
Printer
EBSCA
1 2 3 4 5 6 8
N o N e . . .
o A o € VYes E No
n & n e e e .
e B e D No F Yes
. e o o .
BSCA
1 2 3 4 5 6 8
e o o . e o N
No A Yes C Yes E o
e o o e o o n
Yes B No D No F e
e o e o o o
3713
EBSCA
1 2 3 4 5 6 8
. e o N e o o .
No No A o C Yes E No
L] L] L] n . L] L] L)
Yes Yes B e D No F Yes
. o o e o o .
BSCA
1 2 3 4 5 6 8
N o o e o o N
40 80 o A Yes C Yes E o
® ¢ps ® cps n [ [ ° [ . n
e B No D No F e
® No @ Yes e e o o o
3715
EBSCA
1 2 3 4 5 6 8
N o N e e o .
40 80 40 80 o A o €  Yes E No
® cps ® cps © ® cps ® cps n ® n e e @ [
e B e D No F Yes
® No ® Yes @ ® No @ Yes . o [} . .
BSCA
1 2 3 4 5 6 8
N . ') . 'Y . N
o A Yes C Yes E o
n e e e e o n
e B No D No F e
e o o o o
3717 Jumper pluggingis not needed on the
3717 because the jumpers are within EBSCA
the printer cables. 1 2 3 4 5 & 8
N © N e o o 0
o A o C Yes E No
n ® n e e o .
e 8 e D No F Yes
o e e o .

16-4



BSCA line control
C (up position) = Connect data set to line
(CDSTL). Normal for non-switched lines,
D (down position) = Data terminal ready
(DTR). Normal for switched lines.

ready’ and communication proceeds (3872
switched, WE202C9, WE201A3).

® Controller will send DISC (DLE EOT)
sequence before disconnecting.

Do not confuse the ‘data terminal ready’
position (down position) of the jumper with
the ‘data terminal ready’ interface line. They
are not physically connected. The jumper
position merely determines in what sequence

® Controller can becalled to restart
communications on a recoverable
error that has caused communications

BSCA line control determines in what order to terminate.

the data terminal ready interface line and
the data set ready interface line are monitored
at the EIA interface.

If jumper 4 is in position C (CDSTL), it will
hold the ‘data terminal ready’ interface line
in the off condition until it detects that

~ either ‘data set ready’ or ‘ring-indicator’ is
on. The BSCA controller will then turn on
the ‘data terminal ready’ interface line.

Connect data set to line philosophy is used
on some WTC switched line modems. Turning
on the ‘data terminal ready’ interface line
after seeing ‘ring indicator’ come on causes
the phone to be answered (autoanswer).

the interface lines are manipulated by the
BSCA controller.

Send answertone

BSCA line facility

The BSCA controller makes the following

Yes = Data terminal must send answertone
WT only: where data terminal is required
to send answertone).

No = Data terminal does not send answer-
tone {modem generates answertone).

E (up position) = Switched
F (down position) = Non-switched

Non-switched (down position)

® Controller sends line bids (ENQ) if in T, P,
B or D mode. Waits for line bids if R mode.

® Controller will retry infinitely to send line
bids.

® Controller will wait forever to receive line
bids.

® Controller does not send DISC.

® Operator intervention is required on error
condition that has terminated communica-

If manual call or manual answer is used, changes based on this jumper: tions.
pushing the data button causes ‘data set
ready’ to come on. The BSCA controller Switched (up position) ID reader test pins
then must turn on the ‘data terminal ready’ No jumper required.
interface line to hold the connection. Turn- ® Controller sends line bids (ENQ) if
ing on the ‘data terminal ready’ interface the M key was used in the setup. Waits Multipoint installed
line before the call is made or answered for line bid if M key was not used. No = Multipoint feature not installed.
causes the modem to seize the line connec- Yes = Multipoint feature is installed.
tion thereby disabling the hand set. ©® Controller will retry 15 times when
sending line bids. Note: All jumper positions might not be
The 3741 also uses this position for non- present.
switched line modems where ‘data set ® Controller will wait only 20 seconds

ready’ is ON all the time. This will bypass
the check for ‘data set ready’ being OFF
before proceeding in communications

to receive line bids.

IBM Modem Cross-Reference

(3872 non-switched, WE 202D3, WE 201B3).
Send
Speed CDSTL/ | Answer- | Non-switched/ | Sync Clock

If jumper 4 is in position D (DTR), the Modem Select | DTR tone Switched Required
BSCA controller uses a different sequence. J

. s , . umper 2 4 5 6 -
It first checks ‘data set ready’ to see if it 1BV 397611 | B D No £ Yoo
is OFF before it will turn the ‘data terminal IBM3976-111 | B c No F Yes

ry : 1BM 3872 B D No E No

ready Imt‘a on. If da.ta set ready is on whe'n BM 3672 8 c No ; Ne
data terminal ready is OFF, an error condi- 1200 bps
tion is assumed and the operation ceases. '1-;’2)90’;"3"‘” 8 c No F Yes

. . .. X s
(This is why position C must be used if Line A:apter B D No E Yes
data set ready is always ON.) If data set ‘ﬁ{TC PSN
ready is OFF, the BSCA controller will S;,Zfe’::jgpter 8 ¢ Yes e Yes
turn the ‘data terminal ready’ line ON. In LCA B c No F No
this case, the ‘data terminal ready’ interface System/3
line conditions the modem for autoanswer :;?,‘Z' EIA B c Ves . N

(]
or data mode. After the modem does
autoanswer or the operator pushes the data Note: DTR — Data Terminal ready
button on, the modem turns on “data set CDSTL — Connect data set to line
EC 823146 826065
. . PN 1619289 3741ML 165
9/15/74 8/1/75 :



Switched Line Transmit Level Adjustment
Procedure

The transmit level must be adjusted at the transmit
card 5§ to match the level specified for the data
coupler. Also, the autoanswer basic card must be
jumpered for that same transmit level (page 16-8

).
Adjust the transmit output:

(Place line adapter in service position, page 16-8

).
1. Turn off the 3741 mainline power.

2. Disconnect the line coupler cable from line
adapter board E2 [ .

3. On the dB meter:
a) Set the 2W-4W TRANS/REC switch to
TRANS.
b) Set the BRIDGING 600, 324 switch to
600.

4, Remove the autoanswer interface card from
line adapter board B2.

5.  Jumper line-adapter-board pins 6, 7, 8, and
9 together [ff]. This causes ‘data tip’ to
be grounded, ‘request to send’ to be on, and
the transmitter to be unclamped.

6.  Jumper line-adapter-board pins 4 and 5 to-
gether to turn on ‘data set ready’ .

7. Connect the dB meter’s black line terminal

to pin 10, and red line terminal to pin 11m .

8.  Turn power on the 3741 and the dB meter.

9.  Adjust R3 on the transmit card to attain
the correct transmit level reading on the
dB meter scale NN .

10. Power down.

11. Remove the jumpers from the line-adapter-

board pins .

EC
823146 826065 PN 1619290 166
9/15/74 8/1/75 270
12. Reinstall the autoanswer interface card in E T I
line adapter board B2 E . A [ ¢ o! fen
10
13. Reconnect the line coupler cable to line R . $
adapter board E2 . E § 2118 (]
g g § |8 e
14. Return to installation flowchart 16-3. ,—-'— = _'_,— =
A2 F’; c2 'loz [ €2 e
If transmit card 5863763 is used and transmit o5
level must be kept below -1.8 dBm (most WT g _ o4
applications), do not use any jumper on the " 3 - N §
transmit card fgf . |f transmit level above -1.8 a g § § ']
dBm is desired, two program pins on card should jé L _l" _I" _1:‘ 8
be jumpered together before adjusting pot for B

transmit level. This note applies only to card |
5863763 not card 5862858. (Leave jumper

installed.)

Line Coupler Cable

Switched Line Adapter Board

1

R2 R3

\— Space frequency (sealed)

Mark frequency (sealed)

Z Transmit card
jumper position
(card PN 5863763 only).

Transmit level
is continously
adjustable, from
0dB to -15dB.

U

Line
Adapter | Cable Coupler
D05 Data Tip (DT) | White 1
D07 Coupler Cut
Through (CCT)| Brown
D09 Signal Ground (SG) Gray
BO5 Ring Indicate (RI) Violet
BO7 Switch Hook (SH) Red
BO8 Data Modem Ready (DA) | Yellow
B12 Data Ring (DR) | Black
B13 Off Hook (OH) | Blue
3741 Model 2
Feature Half 1200 BPS
Planar BSCA Cable Line Adapter Line Coupler
Cable
Switched

Transmit Card

Line Coupler




Non-switched (Leased) Line Transmit Level
Adjustment Procedure

Direct attachment to a leased line usually requires
a zero dB transmit level.

Place line adapter in service position {page 16-8

).
Adjust the transmit output:

1. Turn off the 3741 mainline power.
2. Disconnect the communication line plug
and insert it into the TRANS/REC jack in
the dB meter cover. {8
3.  On the dB meter:
a) Set the 2W-4W TRANS/REC switch to
TRANS.

b) Set the BRIDGING 600, 324 switch to 600.

c) Jumper the line terminals on the cover to
the line terminals on the meter.

4, Jumper line-adapter-board pins 4, 5, and 6
together to unclamp the transmitter and
turn on ‘request to send.’

5.  Turn power on the 3741 and the dB meter.

6. Adjust R3 on the transmit card to attain the

zero dB output level on the meter scale.

7. Power down.

8. Remove the jumpers from the line-adapter-
board pins. ﬂ

9, Reconnect the communication line plug.

10. Return to installation flowchart 16-3.

If transmit card 5863763 is used and transmit level
must be kept below -1.8 dBm (most WT applica-
tions), do not use any jumper on the transmit card

. If transmit level above -1.8 dBm is desired,
two program pins on card should be jumpered to-
gether before adjusting pot for transmit level. This
note applies only to card 5863763 not card
5862858. (Leave jumper installed.)

m Non-switched Line Adapter Board Jumpering
Jumpers are provided for selection of:

2-wire or 4-wire line
25, 75, or 200 ms clear to send delay

On very short lines, or lines without echo suppres-
sors, the shorter clear to send delays may be used.

On the line adapter board E place the following ||
jumpers: e "ot | et |
[ I BN
10 11
2 Wire - 4 Wire L4 1‘2 "
° o . N 3
For 2Wire  For 4 Wire P e 5 £ |1z
boards 20 21 s & L‘n\.’?_ ®6
might L 1" gy B o5
8t09 7108 f\o':have "'.2 is ez | e | oz | ez | P
12t013 10to 11 t.:lamp 2.4
14 to 15 bmeers 16 ¢
® 2
170 18 - ~ £3
£ 2 g6
i L £ 2|85
Use With =
Echo Clear to
Clamp Send (CTS) Non-switched (Leased) Line Adapter Board
Delay Jumpered Delay Jumpered
130 ms 20 to 21 and 200 ms 17 t0 19
22 to 23
50 ms 20 to 21 and 75 ms 1710 18
22t024
0 22 t0 23 25 ms 17 to 16
CAUTION .
The short delay combinations might cause N MM jl'ransnflt level
intermittent echo problems, is continuously
adjustable, from
0dB to -15dB.
R1 R2  R3 /
\~ Space frequency (sealed)
Mark frequency (sealed)
o @
/T ransmit card
jumper position
(card PN 5863763 only)
] 0 u
Transmit Card
3741 Model 2 .
x’:,—
:It:lfture BSCA Cable lizr?::::pter _(l:ommunication Line Cab'le_l ~ ﬂ
Planar | | — I
Non-switched Lines
Non-switched
EC 823146 826065

Date . 9/15/74

8/1/75
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8 1200 bps Line Adapter Service Position
same level as transmit card was set.

Autoanswer basic card must be jumpered to

Autoanswer interface card must be jumpered as

shown.

C.IC. D

A o
N

—dblevel 0 -1 2 3 4 5 6 7 8 -9 -10 -11 -12 -13 -14 -15
AlX x| [x X X X X X
B X LAIRES X X X X
C X X X X X X X
B XX X | X X | X
E X | X X | X X X X
F X | X X | X X I X X
G XX [X]|X X [ X x] X
H x [ xTx]x X [xTx
1 X [ X[ X[ X X [ XX
J IxIx IxIxTxxTxIx
K X [ X XXX X]X
L X X XIXTXIX[X

Line Adapter
Service Position

Autoanswer Basic Card.

Jumper as shown.

Line Adapter Board

Autoanswer interface card.

Jumper the attenuator pins in accord with this chart,
to match level requirements of the line coupler.
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ﬂ Multipoint Addressing

" For a given polling character, the corresponding
select character is defined.

Poll | Poll | Sel | Binary Poll |Poll| Sel | Binary
Char| Hex| Hex Char | Hex| Hex
3
A CO | 80 | 1100 0000 EO | AO | 1110 0000
A |C1 |81 | 11000001 E1 | A1 | 1110 0001
L B C2 | 82 | 11000010(| S E2 | A2 | 11100010
C C3 |83 | 11000011 T E3 | A3 | 11100011
M D C4 | 84 | 11000100f| U E4 | A4 | 11100100
e ¥ N E C5 | 85 | 11000101 \Y E5 | A5 | 1110 0101
> F C6 | 86 | 11000110)| W |E6 | A6 | 11100110
Y&z 3 P G C7 | 87 | 11000111 X E7 } A7 | 11100111
1D reader W& X a H C8 |88 | 1100 1000}] Y E8 | A8 | 1110 1000
Feature | C9 | 89 | 1100 1001 z E9 | A9 | 1110 1001
Sync clock V half planar R CA | 8A | 1100 1010 EA | AA} 1110 1010
Memory card CB | 8B | 1100 1011 EB | AB | 11101011
CC }8C | 11001100 EC | AC | 11101100
CD | 8D | 1100 1101 ED] AD | 11101101
CE | 8E | 11001110 EE | AE | 11101110
CF | 8F | 1100 1111 EF | AF | 11101111
DO {90 | 1101 0000¢f O FO { BO { 1111 0000
v J D1 |91 | 1101 0001 1 F1 | B1 | 1111 0001
K D2 |92 | 1101 0010}| 2 F2 | B2 | 1111 0010
Gard cover ¢ L [D3 |93 |11010011|| 3 |F3 | B3 [ 11110011
Eé M [ D4 |94 | 1101 0100(| 4 F4 { B4 | 1111 0100
- - N D5 |95 | 1101 0101 5 F5 | B5 | 1111 0101
%g %% 0 D6 |96 | 1101 0110|| 6 F6 | B6 | 1111 0110
P D7 |97 | 1101 0111 7 F7 | B7 | 1111 0111
TV X z Q D8 |98 | 1101 1000|| 8 F8 | B8 | 1111 1000
R D9 |99 | 1101 1001 9 F9 | B9 | 1111 1001
DA |9A | 11011010 FA| BA | 11111010
) . DB 9B | 1101 1011 FB| BB | 1111 1011
Bit—0 {1 2 3 4 5 6 7 Eac“f't Position DC |{9C | 11011100 Fc | 8D | 1111 1100
0 0 0 0 0 0 0o 00 o6 |08 | 1ot 10|| | Fe | se | 11111110
7
Byte 8 g 8 8 8 8 8 8 g/;‘ " DE |oF | 1101 1111 FE{ BF | 11111111
v—\l,-\/
Binary value jumpered on card
Select character in HEX
Poll character in HEX
Poll character
Select a unique poll character for your 3741 and
jumper the binary 'representation on the multi-
point card. The poll sequence will then be that
character sent twice followed by ENQ. The
select sequence will be the corresponding select
— - character sent twice followed by ENQ.,
: 15 ]
Multipoint Card
EC 823146 826065 PN 1619293 3741 ML 16-9
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DATA RECORDER OR 1/0 ADAPTER
ATTACHMENT INSTALLATION

Installing the data recorder or 1/O adapter attach-
ment circuitry and associated hardware allows a
data recorder or 1/O adapter to function with the
3741 Data Station. Normally, only the cable at
the remote end must be installed.

Safety

Remove all electrical power from the machine
by unplugging the mainline cord.

Cable Installation at 3741 (Normally Installed
at the Factory)

1. Remove the back cover of the 3741 and
open the gate.

2. Remove the safety shield from the power
supply.

3.  Loosen the two screws holding the power
supply and disconnect the power supply
ground strap. Then move the power sup-
ply as far as the cables will allow.

10.

EC 825853 825979 826065
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If a printer has not been attached, skip
tostep 7.

Remove the screw and nut from the cable
clamp and remove the printer attachment
cable ground straps.

Pull all of the gray covered portion of the
printer attachment cables out of the machine.

Route the data recorder or 1/0 adapter
attachment cable, one paddle at a time,
through the hole []] and to the right of
the printer cables E if there. Thisisa
tight fit with the printer cables inserted.

Pull the data recorder or 1/0O adapter
attachment cable through the hole until
the gray portion is about a foot inside the
machine.

If a printer has not been attached, skip to
step 11.

Pull the gray portion of the printer cables
about a foot inside the machine.

Power
Supply

1.

12,

13.

14.

15,

16.

17.

18.

Loosely assemble the cable clamp to
the cable or cables, just get the two screws
started. The data recorder or I/0
adapter cable goes to the right of the
printer cables., See 50 Hz note . .

Pull the cables back out of the machine
until the cable clamp rests on the flanged
bracket [ .

Slide the cable clamp over the flanged
bracket and secure it by tightening the
two screws [[q .

Screw the ground straps to the machine
base.

Route the cable or cables behind the power
supply (toward the machine front).

Refasten the power supply in its original
position.

Screw the power supply ground strap on
the base.

Mount the power supply safety shield
removed in step 2.

————— Flanged bracket B

Hole for printer and
attachment cablesm

Hole for BSCA or
modem cables

' Holes for ground strap
hold-down screws



Data Recorder or 1/0 Adapter
Attachment Cable

Printer
Cables

Cable clamp
PN 2469135
PN 2469136

Attachment Half Planar Installation (Normally
Installed at the Factory)

1. Remove the bar and card cover from the
gate.

2.  Remove the VFO and ROS feature cards.
Do this by removing the cross connectors
from planar sockets 1-A, 1-B, 1-C, and
1-D. Then remove all canoe paddle clips.

3.  If the feature half planar is installed, remove
the canoe paddle clips from along its top
edge.

4, Attach the cable interface connectors
(2731011) to the attachment half planar
sockets A and B. This is where the 1-J and
1-K positions will be when the 1/2 planar
is installed.

5. Install the attachment half planar in the
gate. It goes in the top half of level 1
(504Q).

6. Reconnect the cross connectors at planar
sockets 1-A, 1-B, 1-C and 1-D.

/Point in cables where
gray portion ends, and

where ground straps

™.  are attached

10.

1.

Flanged bracket E}

Screws
PN 438586

Ground straps

Install the new cross connectors (1809903)
at planar sockets 1-M and 1-L. The power
cable going to socket 2-M will have to be
unplugged and replugged after the 1-M
cross connector is installed.

Attach the attachment cable at 1-J and
1-K.

Put the card guides on the VFO and ROS
feature cards and install the VFO card
(504). Then install, if used, the ROS
feature card (504). These cards for the data
recorders are backward from the SLD
usual card positions.

Install the bar on the gate; then install the
card covers.

Close the gate and install the machine
back cover.

Printer cables

Data Recorder or /O Adapter
Attachment Cable

Cable clamp

50 Hz only

Assemble the ground
straps as follows:

Cable

Flanged \
bracket

Cable Installation at Data Recorders

1. Remove the 129 back cover or the 5496
front cover.

2. Remove the screen covering the hole in the
machine bottom that covers the data re-
corder cable entrance.

3. Install the cable into the data recorder and
screw it into place (see the theory-main-
tenance manual for the data recorder to find
the feature plug location).

4,  Attach the data recorder cable ground strap
to the data recorder frame and reinstall the

screen covering cable entrance.

5. Reinstall the covers.

Cable Installation at System/3

Refer to the 1/0 adapter part of the System/3
installation procedures.
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GLOSSARY

AC, ac—Alternating current.

All Keys Mechanical Assembly—A keyboard
frame, which includes all the data and function
key modules, and fastens to the keyboard printed
circuit board.

AM~—Address Mark: A byte of data on the disk,
used to identify the ID field and data field in the
record on the disk.

Amplifier—A device to expand something, or
make it greater, or more intense; as sound, power,
or force.

Analysis—A study of the content of, or reason
for, something.

Anode—The collector element in an electronic
tube.

Assume—To accept as correct.
Assumption—The act of assuming.

Audio Response—The s_oand produced by the
clicker. —

Auto Feedback Device—A mechanical and electri-
cal device producing an audible signal to the
operator that a key entry was accepted by the
machine.

Autoanswer—Automatic answer.

Bad Spot—(1/0 Adapter only) A diskette sector
on which data cannot be recorded (the area is
damaged or defective). This area is indicated by
a control address mark and an F in the first
position of the data field.

BOE—Beginning of Extent: A 5-character field
(positions 29 through 33) which identifies the
position of the first record of the data set.

Boundary—Something that indicates, or fixes, a
limit or extent.

BPS—Bits per Second: Communication line
transmission rate.

BSCA—Binary Synchronous Communications
Adapter: A feature that allows the 3741 to com-
municate with other machines via telephone
equipment.

Byte—A byte is composed of 8 binary bits that
define a character.

Cathode—The emitter element in an electronic
tube.

Clicker—A mechanical and electrical device pro-
ducing an audible signal to the operator that a key
entry was accepted by the machine.

Collet—A device which centers and clamps the
disk to the disk drive hub when the disk drive
cover is closed.

Contaminate—To make less useful by introducing
undesirable elements.

Contamination—That which contaminates.
Control Address Mark—An indicator (to the hard-

ware) that precedes the data field of a record on
the diskette.

Converter—Converts 12 vdc to 12,000 vdc to ac-
celerate the electron beam to the face of the CRT.
It also provides the 400 vdc for the brightness
control.

CRC—Cyclic Redundancy Check: An error check.
Counting of the bits on a record.

Create—Make.

Crossfoot Total—Add a group of numbers in
several different orders to make sure the total is
correct.

CRT—Cathode Ray Tube.

CPU—Central Processing Unit.

Dampen—Make moist.

Data—Information; records.

Data Link Control Characters—A transmission
control character used by the BSCA feature. This

character is for control only, not to be trans-
mitted.

Data Set—A block or group of records assigned
for a particular use.

Data Set Label—Any record (disk address G0008
through 00026) which contains stored informa-
tion defining a data set.

DC, dc—Direct current.

Deleted Record—A diskette sector from which
data has been deleted. This area is indicated by
a control address mark and a D in the first
position of the data field.

Desensitize—Make less able to sense,

\Deserialized—Signals received one after another
are made into characters.

Disconnect—Take apart physically or electrically.
Disk—A flat circular object.
Diskette—A soft disk in a paper cover.

Display Viewer—The display viewer reflects the
display unit information to the operator.

DTR—Data Terminal Ready.
DSR—Data Set Ready.

EBCDIC—Extended Binary Coded Decimal Inter-
change Code.

EBSCA—Expanded Binary Synchronous Communi-
cations Adapter.

EC—Engineering Change.
ECA—Engineering Change Announcement.

EOD-End of Data: A 5-character field {positions
75 through 79) which is the address of the last
record of the data set plus 1, or next available
record on the disk. If a data set is defined by EOE
but no data is entered, then EOD equals BOE.

EOE—End of Extent: A b-character field (posi-
tions 35 through 39) for the address of the last
record of a data set.

EOF—End of File: A code which signals that the
last record of a file has been read.
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Extent—The limit, one end or the other of a data
set.

FE—Field Engineering.

FET—Field Effect Transistor logic.
Flyplate—The pad on the bottom of a keyboard
key module. When a key is pressed, the flyplate
raises and the capacitive change indicates to the
keyboard printed circuit that the key is pressed.
FRU—Field Replaceable Unit.

Fuzzy—Not clearly readable.

Gross—Large, immediately seen.

Hash Total—A sum of fields used only for check-
ing of one or more other fields. The 3741 field
totals feature provides the ability to.create a
‘Hash Total’ for a group of records.
Hex—Hexidecimal Code.

History—A record of.

ID—Identification.

IDR—Identification Reader.

Initialize—Make a blank disk useful by writing on
it certain data out of ROS.

Intermittent—Coming and going at intervals.
IR—Incident Report.

Jittery—The display unit information is hard to
read because it moves up and down and side to
side.

Keying—Entering data through a keyboard.
KBD—Keyboard.

Label—A descriptive word or phrase,
LED-Light Emitting Diode: Activates the photo-
transistor which detects index pulses on the disk
unit.

Linkup—Connection.

Lint—Short cloth fibers.
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Load (a diskette})—Close a disk drive cover (with
a diskette in the drive).

Log Out—Additional status information, displayed
on the bottom line of the CRT, during BSCA
communications.

MAP—Maintenance Analysis Procedure: Provides
the step by step procedure which locates a fail-
ing part.

Master Coil—A horizontal deflection coil in the
display unit.

Measure—Use IBM CE multimeter, PN 452796.
Medium—The disk.

Memory—A high density field effect transistor
(FET) memory, used by the microprocessor
unit (MPU).

Mismatch—Not alike, different.

MPU—A microprocessing unit which receives,

controls, and manages the flow of informaticn
for the machine.

Original (keyboard or disk drive)—The unit
located at the station with the reported fault.

Other (keyboard or disk drive)—The opposite
of the original keyboard or disk drive.

Overheated—Too hot.

PC Board—A printed circuit board is an electrical
circuit mounted on a board to distribute signals
and voltages.

Periodically—At the end of each regulated equal
length of time.

Planar Board—The microprocessing unit electronic
board.

PN—Part number.
POR—Power On Reset: A signal occurring dur-
ing power on, used to reset all circuits to an

operational starting point.

Power Down—Turn the power switch off.

Power Up—Turn the power switch on. Always
wait at least b seconds after a power down before
powering up to allow for proper power on reset
(POR).

Premature—Too soon; before the proper time.

Probe—Use IBM Universal Logic Probe, PN 453212,
Prong—A thin projection.

Protected Data Set—A protected data set cannot
be written to, and an attempt to go into enter or
verify mode will result in a file protect error. If
you are in update mode and attempt to modify
a record, you will also get the file protect error. .

Raster—The path of the electron beam which
produces the image on the display unit.

Reconnect—Put back together physically or
electrically.

Record—A consecutive string of 128 or less bytes
(characters) on the disk. Some or all of the
characters may be blank.

Recover—Bring back, or get back.

Remove (a diskette) —Take the diskette out of
the disk drive.

Replace—Put a new part in place of original part.
Reinstall—Put original part in place of a new part.

Reseat—To remove, unplug, unfasten, or detach
an object from its position or mounting and put
the same object back in place again. Example:
to remove a cable from its connector, and put

it back again.

RFT—Request for Test.
Ripple—Unsteady, irregular, wavy.

ROS—Read-Only Storage: A storage whose con-
tents are not changed by computer instructions.

RPQ—(Request for Price Quotation) Used by

IBM to answer specific needs of customers for
equipment and special features not available in
the Sales Manual.



R/W-Read/Write.

Search—The act of locating a desired record on
the disk. Search functions can be performed by:
Search EOD
Search data address
Search content
Search sequential content

Seek—The movement of the read/write head from
one track to another one on the disk.

Self-Check—A method for checking the entry of
numeric fields that contain a precomputed self-

check digit, which is the last digit in the field.

Slave Coil—A horizontal deflection coil in the
display unit.

Swap—To exchange one for another.
Sweep—To deflect, or produce vertical, horizon-
tal, and oscillating motion to the CRT electron
beam, in order to exhibit a constant image.
Symptom— An indication.
Sync—Synchronous, or synchronize.
TTL-Transistor-Transistor Logic.

TP—Test Point.

Unload (a diskette}—Open the disk drive cover
{does not mean remove).

Unprotected Data Sets—An unprotected data set
can be written to or read from. The data set
label for an unprotected data set contains a
blank in position 43.

Update—To bring up to date; to make current.
Vac—Volts ac.

Vdc—Volts dc.

VFO-Video Frequency Oscillator.

Vibrate—To rapidly change from one form, or
position, or state, to another, as a bell vibrates

when struck.

Video~Information relating to or used in receiv-
ing the image on the face of the display unit.

Wiggle Sweep—Deflects the electron beam in the
display unit in an oscillating motion, to produce
character height.

Write Protected Data Set—A write protected data.
set cannot be written to, and an attempt to go
into enter or verify mode will result in a write
protect error. If you are in update mode and
attempt to modify a record, you will also get

the write protect error.
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INDEX

ac voltage distribution (no diode board)

ac voltage distribution (with diode board)

access disk drive 1 and checkout MPU

and R/W storage 14-2.18

accessing, storage 14-2.11

accessing, track 8-7

ACK 0/ACK 1—positive acknowledgement

adapter, 1200 bps line  14-50

addressing, multipoint  14-81

adjustment
disk cover interlock 220
disk door (lateral) 238
disk top cover (vertical)
head (for track 00) 231
head load actuator 207
idler assembly 215
lower limit stop 232 -

237

non-switched line transmit level 16-7
phototransistor assembly 243
stepper motor 230
switched line transmit level 16-6
transmit level
non-switched line 16-7, 5627
switched line 16-6
upper limit stop 234
WT switched lines (BSCA) 540

yoke 311
alignment check diskette 8-14
alignment, data head, service check 8-15
alignment, head, service check 8-14

ALU (arithmetic logic unit) 14-2.9
answer sequence (WTPSN}
auto 539
manual 537
~attachment
disk 14-2,13
display 14-2.13
keyboard 14-2,13
attachment half planar removal and
replacement 508

audio feedback control 13-1

AUTO DUP/SKIP  13-1
"AUTO REC ADV 131

15-4

15-2

14-29

autoanswer card jumpers 16-8
autoanswer sequence 14-66, 539

belt tracking, idler assembly 215

BCC—block check character, BSCA 14-28
blocked transmit mode (J), EBSCA 14-71
BSCA
ACK 0/ACK 1—positive
acknowledgement 14-29
BCC—block check character 14-28

cable/modem chart 552
common communications error codes and
causes 730
communications configurations 714
communications modes 755, 757
communications procedure  14-42
controller 14-14
data flow 14-24
data set labels 720
display mode indicators
DLE—data link escape
ENQ-enquiry 14-28
EOT—end of transmission
error logout 14-23
errors  14-21
ETB—end of transmission block
ETX—end of text 14-27
facilities (service hints) 727
feature jumpers 16-4
feature mix (service hints)
forward abort  14-31
introduction 14-14

711
14-29
14-28

14-27

728

BSCA {continued)

modem cable 14-24, 14-43

modem cable/BSCA cable chart 718
NAK—negative acknowledgement 14-27
operating procedures flowchart 723

operation (throughput and data set labels) 720
operational flowchart 9-42

packaging 14-43

receive mode 14-19

RFT procedures and TDAT 8-26.10

RFT (request for test) procedure 1  8-26.12

RFT (request for test) procedure 2 8-26.14
RFT (request for test) procedure 3 8-26.16
RFT (request for test) procedure 4 8-28
RVi-reverse interrupt 14-29
service aids for modem and line problems
service hints 726
SOH—start of heading
status message 14-39
STX—start of text 14-26
SYN—synchronous idle 14-26
System/3 LCA (service hints) 729
TDAT and RFT procedures 8-26.10
terminal ID jumper chart 562
test mode 2 procedure 550
throughput 720
transmission speeds 720
transmit mode 14-15
transmit/receive mode 14-16
TTD—temporary text delay 14-30
WACK-—wait before transmit-positive
acknowledgement 14-30
wrap adapter 551
WT switched lines adjustment ‘540
1200 bps line adapter cable chart 521

732

14-26

ITB—intermediate transmission block  14-31 1200 bps line adapter receive level check
line control characters 14-26 procedures 8-36.5
line control sequence, operations 14-32 1200 bps line adapter switched line transmit
line coupler cable chart 522 level adjustment 520
M key use (service hints) 731 3741—use of the M key 14-42
machine characteristics (service hints) 726 BSCA checkout 8-26.10
manual answer sequence 537 BSCA controller
manual call sequence 538 description 14-2.16
mode indicators 14-20 interface lines 14-24
operation 14-14
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BSCA features
BSCA-to-modem interface 14-46
EIA interface 14-46
IBM modem cross reference  16-5
keylock 14-44
modem and LCA interface 14-48
operator ID reader 14-44
synchronous clock 14-44
terminal ID 14-44
1200 bps line adapter 14-50
BSCA theory
BSCA controller operation 14-14
receive mode (R) 14-19
table of contents 14-13
transmit mode (T or P) 14-15 :
transmit/receive mode (B or D) 14-16
BSCA to modem interface '
line levels 14-46
1200 bps line adapter 14-57
BSCA to 3872 modem and 3747 9-49
BSCA/EBSCA, RFT procedures and
TDAT 8-26.10

cable

data recorder attachment 712

extender 8-39

1/0 adapter 712

modem/BSCA (except 1200 bps line

adapter) 14-49

printers 712

test, online 1200 bps line adapter 8-36.2
call sequence, manual 538
card /0O (see data recorder attachment)
cards, planars, and half planars 502
carrier detected (CD)

EIA interface standard 14-46

1200 bps line adapter interface 14-56
CE diagnostic diskette 8-14
CE diskettes 8-14

alignment check 8-14

CE diagnostics 8-14 -

handling precautions 8-14

i/O adapter 8-14
CE display mode

diagnostic programs  8-1

selecting 8-1

terminating 8-1
CE general logic probe 8-13
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CE head-adjusting tool 8-12
CE mode
keyboard bit line levels 415
track accessing 8-7
CE pins for raster display 8-12

"CE probe 8-13

CE safety practices 0-3
CE test mode (W), EBSCA 14-72
CE tools 8-39
CE voltmeter 8-12
chaining, program 14-6
character formation, display 12-3
character repeat function 13-3
character storage control, keyboard 13-4
character transfer control 13-4
character transfer read/write theory, 1/O
adapter 14-120
cleaning procedure
covers 0-2
head and pressure pad 209
clear to send (CTS)
EIA standard interface 14-46
1200 bps line adapter 14-56
clicker
description 13-2
service check 410
clock, synchronous
BSCA 14-44
~ EBSCA 14-79
codes chart, key 13-8
collating sequence, EBCDIC 418
collet assembly removal and replacement 222
common signal ground, 1200 bps line
adapter 14-57
communications
attachment configurations 554
autoanswer card jumpers 16-8
BSCA
checkout 8-26.10
operational flowchart 9-42
theory 14-14
configurations, BSCA 714
display mode indicators 14-20
EBSCA
(see also communications (EBSCA) feature)
checkout 8-26.10
diagnostic aids 8-33
theory 14-68
error codes , EBSCA (flowchart) 9-67
error logout, BSCA 14-23
error logout, EBSCA 14-73
errors  14-21

communications (continued)

features
keylock 14-44
operational flowchart 9-42
operator ID reader 14-44
synchronous clock with BSCA 14-44
synchronous clock with EBSCA  14-79
terminal identification 14-44
installation 16-3
jumpers, feature half planar 16-4
modes
EBSCA 755
hex display 757
non-switched line transmit level
adjustment 16-7
procedures, BSCA 14-42
receive functional flowchart 724
switched line transmit level adjustment 16-6
throughput rates (EBSCA) 740, 741
transmit flowchart 724
wrap adapters, BSCA 766
communications checkout
BSCA/EBSCA, RFT and TDAT 8-26.10
EBSCA diagnostic aids, test
procedures 8-33
offline checkout 8-26.10
online checkout 8-26.10
online 1200 bps line adapter cable
test 8-36.2
recording a test tape 8-26.10
3872 TDAT 8-26.10
continuous read 8-5
control nomenclature (interface lines) 14-106
copy data set (to EOD) flowchart 9-26
copy image (to EQE) flowchart 9-31
copy to a specified address flowchart - 9-28
coupler cut through, 1200 bps line
adapter 14-57
cover alignment check, disk 237
cover interlock switch, disk drive 11-6
covers, cleaning 0-2

_cross connectors to MPU planar, BSCA 14-24

CRT
(see also display)
locations 304
safety 0-3



data flow
BSCA 14-24
data recorder attachment 14-110
EBSCA 14-75
1/0 adapter 14-112
MPU (simplified) 14-2
3741 system 14-2.2

data head alignment service check 8-15
data modem ready, 1200 bps line
adapter 14-57

data recorder attachment
cable removal and replacement 712
card plugging in data recorder 713
data flow 14-110
diagnostic diskette programs
diagnostic procedure 8-40
format control characters

8-40

9-73

1BM 129 cable/connector/pin chart 14-106
IBM 5496 cable/connector/pin chart 14-107
installation 16-10
interface line names 14-105
operational flowcharts 9-78

punch a data set (all or in part) 9-82

punch arecord 9-78
punch a record using search address
punch a record(s) using search
content 9-88
readacard 9-80
read a data set {(or data sets)
programs 9-74
punch data translation 14-109
punch operation 14-103
read operation 14-101
read translation and compare
sample programs 9-76
setup for online mode 9-90
table of contents 9-73
test program 8-43
theory 14-101
data ring, 1200 bps line adapter
data set label format 239
data set label, delete 9-5
data set ready (DSR)
ElA standard interface
1200 bps line adapter
data terminal ready (DTR)
EIA standard interface
1200 bps line adapter

9-84

14-108

14-57

14-46
4-56

14-46
14-56

9-86

data tip, 1200 bps line adapter 14-67
dc voltage distribution 613, 15-8
delete data set label (flowchart) 9-5
delete record (flowchart) 9-15
diagnostic aids contents  8-1
diagnostic diskettes, tools 8-39
diagnostic procedure, data recorder
attachment 8-40
diagnostic programs
data recorder 8-40
disk speed, display 8-2
disk track IDs, display 8-3
display disk speed 8-2
display disk track IDs 8-3
selecting 8-1
terminating 8-1
3715 printer 8-26
disassembly/assembly, keyboard 407
disk attachment 14-2.13
controller 14-2.14
multiplexor 14-2,13
operations 14-2,15
serdes 14-2.13
VFO card 14-2.13
write trigger 14-2.13
disk collet assembly 11-4
disk controller 14-2.14
disk cover
interlock adjustment 220
locations 224
disk door lateral adjustment 238
disk drive
attachment, troubleshooting intermittent
problems 8-6
belt tracking 215
collet assembly removal and
replacement 222 *
cover description 11-4
cover interlock switch 11-6
cover removal and replacement 221
disk collet assembly 11-4
erase (tunnel) 11-9
field replaceable units (FRUs)
file control (FC) card 11-4
head actuator service check 207
head adjustment service check 231
head and carriage assembly 11-6

11-4

disk drive (continued)

head cleaning procedure 209
head load actuator 11-4
head service check 208
hub and shaft assembly removal and
replacement 216
idler assembly adjustment 215
idler assembly removal and
replacement 215
introduction 10-2
leadscrew nut and spring  11-6
leadscrew service check 242
LED assembly removal and replacement
light emitting diode (LED) and
phototransistor 11-4
limit amplifier and VFO card
limit stops 11-6
locations 217
low current 11-9
lower limit stop adjustment 232
motor and drive 11-6
motor removal and replacement 214
operating sequence 11-8
preload spring 11-6
pulley and belt removal and
replacement 213
read amplifier 11-9
service position 206
stepper motor
adjustment 230
assembly 11-6
removal and replacement 229
test points, oscilloscope 11-14
update (flowchart) 11-12
upper limit stop adjustment 234
variable frequency oscillator (VFO)
card 11-4
write data 11-9
write operation, enter mode
(flowchart) 11-11

11-9

disk file control (FC) card 416
disk initialization

description 14-7
flowchart
with disk check 9-50

without disk check 9-52

disk load sequence

head assembly removal and replacement 225 flowchart 14-2.20
locate track 00 14-2.20
volume label test 14-4
write gate test  14-3
EC 825853 | 825058 | 826065 | pN 1619301 3741 ML
Date11/15/74 | 3/21/75 | 8/1/75

223

18-3



disk multiplexor, disk attachment 14-2,13
disk operations
theory 14-2.15
timings 245
disk problems, locating 8-7
disk record sequence 9-53
disk, second (special feature) 14-8
disk speed, display (see display disk speed)
disk theory 11-1
disk top cover vertical alignment checks 237
disk track IDs, display (see display disk track
I1Ds)
disk track record order 8-5
disk unit field replaceable units (FRUs}) 11-4
diskette
characteristics 11-13
format description 11-2
handling 11-13
handling precautions 8-14
introduction 10-2
diskettes, CE 8-14
display
attachment 14-2.13
circuit diagram 305
format 704
general MAP  1-20
hex basic 8-40.2
introduction 10-2
operator 9-2
pair of matching record messages 8-15
raster 8-12
test points, oscilloscope 12-6
theory 12-1
yoke adjustment 311
display and display unit symptoms 1-14
display data head alignment, service check 8-15
display disk speed
service applications 8-3
display to cursor operation 8-3
locate failing machine 8-3
repetitious read 8-3
speed too high 83
speed too low 8-3
display disk track 1Ds
service applications
checking track accessing 8-7
- continuous read 8-5
disk drive attachment intermittent
problems 8-6
disk track record order 8-5
faulty tracks 8-b
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display disk track IDs (continued)

service applications (continued)
head location 8-5
locate disk problems 8-7
missing IDs  8-5
sense/command register operation 8-5

display registers 8-9
display theory

formation of characters 12-3
introduction 12-1

display unit

functional circuits 12-4
glossary 1-13
symptoms 1-13

DLE—data link escape, BSCA 14-29
drive motor removal and replacement 214

EBCDIC collating sequence 418
EBSCA 14-68

blocked transmit mode (J) 14-70
cable locations for ID reader, keylock, and
multipoint audible alarm 556
CE test mode 14-72
communication modes
hex display 757
normal display 775
data flow 14-75
diagnostic aids test procedures 8-33
cable wrap (test 2) 8-34
~ display terminal ID or multipoint address
characters (test 5) 8-36
display transmit buffers (test 6) 8-36
modem wrap (test 3) 8-35
receive and display characters (test 4) 8-35
test 1, transmit continuous character 8-33
test 2, cable wrap 8-34
test 3, modem wrap 8-35
test 4, receive and display
characters 8-35
test 5, display terminal ID or multipoint
address characters 8-36
test 6, display transmit buffers 8-36
transmit continuous character (test 1) 8-33
error codes (flowchart) 9-67
error logout 14-73, 762
errors (see communications errors)
feature cable connectors 558, 559

EBSCA {(continued)
feature card locations 557
feature half planar cable connectors 558, 559
feature half planar socket locations 555
ID reader cable location 556
inquiry mode 14-72
keylock 14-79
line control sequences 14-74
mode indicators 14-20
modem cable 14-75
multipoint addressing 561
multipoint feature 14-80
operations flowcharts 9-57
operator ID card reader 14-79
packaging 14-78
receive mode (R) 14-71
reset key 14-72
ROScard 560
synchronous clock 14-79
terminal identification 14-79
throughput rates 740, 741
transmit mode (T or P) (unblocked
data) 14-70
transmit/receive mode (B, D, or K) 14-71
EIA standard interface 14-46
ENQ-—enquiry, BSCA 14-28
enter data flowchart (basic machine loop from
power on sequence) 14-2.16
enter flowchart 9-6
enter mode 14-6
EOD, search 14-6
EOT—end of transmission, BSCA 14-28
erase (tunnel), disk drive 11-9
ERP (see error recovery procedures)
error code
description 1-2.1
index 1-2
error indication test, system 8-10
error logout
BSCA 14-23
EBSCA 14-73
error recovery procedures (ERP) flowchart
3713 9-40.2
3715 941

ETB—end of transmission block,
BSCA 14-27
ETX—end of text, BSCA 14-27
exerciser program, 3715 line control  8-26.9
expanded communications (see EBSCA)
expansion feature 14-8
(see also half planar)
3713 printer attachment 14-8
3715 printer attachment  14-12
3717 printer controller (see 3717 MLM)



faulty tracks 8-5
feature
BSCA 14-13
data recorder attachment
EBSCA 14-68
expansion feature 14-8
group A 147
1/0 adapter 14-111
ID reader 14-44
Katakana (Japan only)
keylock 14-44
printer
3713 14-8
3715 1412
proof keyboard 14-12.6
record insert 14-7
second disk 14-8
synchronous clock
terminal ID 14-44
1200 bps line adapter 14-50
feature group E (see expansion feature)
feature half planar
cable socket locations for ID reader, keylock,
and multipoint audible alarm 556
jumpers 16-4
removal and replacement 512
sockets, EBSCA 555
field totals
displaying 9-22
mask statements 9-20
offline, theory 14-7
online, theory 14-7

sample procedure 9-20
writing into records on disks 9-20
file control (FC) card 11-4, 204
file transfer
flowchart (1/O adapter) 9-108
operations summary (read or write)
read from attachment theory (1/0

14-101

14-12.6

14-44

9-109

adapter) 14-116
write to attachment theory (1/0
adapter) 14-118

flowchart
BSCA feature 9-42
copy data set (to EOD) 9-26
copy image (to EOE) 9-31
copy to a specified address 9-28

data recorder attachment diagnostic 8-40

data set label delete 9-5
delete data set label 9-5
delete record 9-15

disk drive power on reset
disk initialization 9-52

11-10

disk initialization, disk check portion 9-50

disk load sequence 14-2.20
EBSCA feature 9-57
enter 9-6

enter data (basic machine loop from power on

sequence) 14-2.16
field totals, offline 9-18
field totals, online 9-23
i/0 adapter
file transfer 9-108
read a data set (or data sets) from
attachment 9-102

read a record from attachment 9-98

write a data set (all or in part) to
attachment 9-100

write a record to attachment using search

address 9-104
write a record to attachment using
search content 9-106
ID reader 9-71
keyboard operation 13-6
modify index 9-4
offline field totals 9-18
online field totals 9-23
operator guidance 9-54
power on and read index 9-3
power on reset for disk drive 11-10
power on sequence and diagnostic
routine 14-2.18

flowchart (continued)
print a data set (to EOD) 9-37
print a displayed record 9-37
print a record using search address or search

sequential content 9-40
print continued data sets 9-40.1
print part of a data set (to EOD) 9-38
print records by using search content 9-39
production statistics 9-14
program load 9-33
punch acard 9-78
punch a data set (all or in part) 9-82
punch a record (or records) using search

content 9-88
punch a record using search address 9-86
read acard 9-80
read a data set (or data sets), data

recorder 9-84
read index and power on  9-3
record insert 9-56
RFT procedures and TDAT

(BSCA/EBSCA) 8-26.10
search address 9-12
search content and search sequential

content 9-16
search EOD 9-13
self check 9-25
transmit mode (T or P), BSCA 14-15
transmit transparent/receive (TT/R),

BSCA 14-16
transmit/receive (T/R), BSCA
update 9-8
update, disk drive 11-12
verify (with field correct) 9-10
write operation, enter mode disk drive
3713 printer error recovery procedures
flowcharting conventions 9-1

flyplate replacement 412
format control characters
data recorder attachment 9-73
1/0 adapter 9-91
format description, diskette 11-2
format, data set label 239
forward abort, BSCA 14-31
functional characteristics and features,
IBM 3741 10-3, 14-6
functional units, introduction |1BM 3741 10-2
functional units, MPU 14-2.6
fuse chart, secondary 601

14-16

11-11
9-40.2
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G
glossary

complete 17-1
display unit 1-13

half planar feature jumpering 16-4
half planar reassembly procedure 506
half planar remove/replace procedure
attachment 508
feature 512
head adjusting tool, CE 8-12, 8-39
head adjustment
for track 00 231
service check 208
head alignment service check tracks 8-14
head and carriage assembly 11-6
head and pressure pad cleaning
procedure 209
head load actuator
adjustment 207
description 11-4
service check 207
head locations 226
hex display characters 757
hex display, basic 8-40.2
how to make a program 9-32
how to use the display unit symptom 1-13
how to use this manual 10-56
hub shaft assembly removal and replacement 216

1/0 adapter
cable removal and replacement 712
cable wrap diagram 8-48
character transfer flowchart 9-108
character transfer read/write theory

flowchart 14-120
contents 14-111
data flow 14-112

diagnostic diskette 8-45, 8-14
diagnostic wrap program flowchart  8-50
file transfer
read from attachment theory
flowchart 14-116
summary 9-109
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1/0 adapter {continued)

file transfer (continued)
write to attachment theory
flowchart 14-118
format control characters 9-91
general description 14-111
input lines 14-113
installation 16-10
interface lines 14-113
introduction - 14-111
introduction to errors  1-12
operation 14-111
operations flowcharts
read data set from attachment 9-102
read record from attachment 9-98
write data set to attachment 9-100
write record to attachment 9-96
output lines 14-113
programs 9-92
record transfer operations, settingup 9-110
record transfer read/write theory 14-115
sample programs 9-94
setting up file transfer 9-110
setting up record transfer operations 9-110
setup for 1/O adapter (online) mode 9-110
summary of file transfer operation (read or
write} 9-109
symptom index 1-12
table of contents 9-91
theory of operation 14-115
theory of operation flowcharts
character transfer read/write
theory 14-120
file transfer read theory 4-116
file transfer write theory 4-118
wrap card 8-39
wrap test
cable wrap diagram 8-48
error code chart 8-47
load and run procedure 8-45
program instruction 8-45
valid error codes 8-45

1/0 adapter, operations flowcharts

file transfer 9-108

read a data set (or data sets) from
attachment 9-102

read a record from attachment 9-98

‘write a data set (all or in part) to

attachment 9-100
write a record to attachment 9-96
write a record to attachment using
search address 9-104

1/O adapter, operation flowcharts {continued)
write a record to attachment using search
content 9-106
1AR (instruction address register)
IBM modem, cross reference 16-5
{BM 129 cable/connector/pin
chart 14-106
IBM 3741
functional characteristics and features,
introduction 10-3 .
functional units, introduction 10-2
IBM 5496 cable/connector/pin chart 14-107
ID card reader, 3741 model 2 14-79
ID reader
cable location, EBSCA 556
flowchart 9-71
locations 511
operator 14-44
idler assembly
belt tracking 215
removal and replacement 215
index ‘
operating procedures 9-1
valid error codes  1-2
IDs
display disk track 8-3
missing 8-56
indicators, communication display -
‘mode 14-20
input lines
data recorder attachment
1/0 adapter 14-113
inquiry 9-64 '
inquiry mode, EBSCA
installation procedure
communications 16-3
data recorder attachment
1/0 adapter 16-10
key module 407
mirror 16-1
space bar 407
3713 printer  16-2
3741 16-1
instruction address register (IAR)  14-2.7
instruction decode register {IXR) 14-2.7
integrated modem (see 1200 bps line adapter)
interface and cycle steal,
read/write storage/MPU
interface lines -
BSCA 14-24
data recorder attachment

14-2.7

14-105

14-72

16-10

14-2.10

14-105



interface lines (continued)

EIA 14-46

1/O adapter 14-113

modem and LCA 14-48

1200 bps line adapter to coupler 14-57

3713 printer 14-9

3715 printer  14-12.1

3741 BSCA to 1200 bps line adapter 14-56
interlock adjustment, disk cover 220
intermittent disk problems 8-6
introduction 10-1
introduction to 1/O adapter errors  1-12
introduction—how to use  10-1
ITB—intermediate transmission block,

BSCA 14-31

IXR (instruction decode register) 14-2.7

jumpers
autoanswer card 16-8
BSCA/EBSCA 16-4
feature half planar 16-4
memory 507
multipoint address, EBSCA 16-9
terminal ID, BSCA 562
terminal ID, EBSCA 758
1200 bps line adapter board 528

Katakana
feature 14-12.6
keyboard layout 13-8
shift 13-1
switch test 89
key codes chart 8-10.1
key detection and decode control  13-2
key modules 13-1
key test
keyboard 8-10
repeat 8-10
shift 8-10
keyboard
assembly/disassembly procedure 407
attachment - 14-2.13
audio feedback control (clicker) 13-2
AUTO DUP/SKIP (ADS) 13-1
AUTO REC ADV (ARA) 1341

keyboard (continued)
cable chart 407
cable pin definitions 13-56
CE mode bit line levels 415
character repeat 13-3
character storage control 13-4
character transfer control 13-4
clicker (audio feedback control)
description 13-2
service check 410
disassembly/assembly and locations 407
flyplate replacement 412
interface decode 13-8
introduction 10-2
Katakana 13-8
Katakana shift 13-1
key detection and decode control 13-2
key module installation and
removal 407
key modules 13-1
key test 8-10
layout 13-8
operation flowchart 13-6
printed circuit board 13-1
proof (see proof keyboard feature)
PROG NUM SHIFT 13-1
repeat character 13-3
shift key functions 13-2
space bar removal and installation 407
speed select 13-1
switch circuits (toggle) 411
switch test 8-9
switches 13-1
test points, oscilloscope 13-10
theory 13-1
. toggle switches 13-1
keyboard and operational symptoms 1-21
keylock 14-44
cable location, EBSCA 556
EBSCA 14-79

LCA and modem interface (line levels) 14-48
leadscrew
nut and spring 11-6
service check 242
leadscrew and head carriage assembly removal
and replacement 225

S L

LED assembly removal and replacement 223
light emitting diode (LED) assembly and
phototransistor 11-4
limit amplifier and VFO card, disk drive 11-9
limit stop adjustment
lower 232
upper 234
limit stops, disk drive 11-6
line adapter
WT public switched network 14-67
1200 bps
online cable test 8-36.2
receive level check procedures 8-36.5
theory 14-50
line adpater cable test, 1200 bps 8-36.2
line control characters, BSCA 14-26
line control exerciser program, 3715 8-26.9
line control sequences, EBSCA 14-74
line control sequence operations, BSCA 14-32
line coupler cable chart (BSCA) 522
line plate
assembly 14-67
cable and jumpers 530
cable connections, WT PSN 534
cables 531
coupler {WT PSN) 533
WT public switched network 14-67
load program flowchart 9-33
locations
CRT 304
disk cover 224
disk drive 217
EBSCA ROS card 560
feature half planar sockets, EBSCA 555
head 226
ID reader 511
keyboard 407
MPU 504
power supply 604
VFOcard 211
1200 bps line adapter 515
logic probe, CE general 8-13
low current, disk drive 11-9
lower limit stop adjustment 232

machine characteristics, service hints 726
machine operations timing 245
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manual answer sequence, 1200 bps line motor and drive 11-6 normal service flow in use of the MLM 8-56
adapter 537, 14-66 MPU
. manual call sequence, 1200 bps line ., ALU (arithmetic logic unit} 14-2.9
adapter 538, 14-66 basic 212 E
MAP rules summary 10-12, 0-6 BSCA controller 14-2.16
MAP, general display 1-20 cycle steal and read/write storage off hook, 1200 bps line adapter 14-57
MAPs, how to use 10-8 interface 14-2.10 offline field totals 9-18, 14-7
mask statements, field totals 9-20 data flow 14-2.2 _ mask statements 9-20
masks disk attachment 14-2.13 sample procedure 9-20
search 9-16 display attachment 14-2.13 selecting 9-18
search content 9-16 feature half planar jumpers 16-4 writing to records 9-20
search sequential content 9-16 feature half planar reassembly 506 online field totals 9-22, 14-7
matching record messages, display 8-15 IAR (instruction address register) 14-2.7 online setup for data recorder attachment 9-90
memory card ID reader locations 511 online 1200 bps line adapter cable test 8-36.2
_(see also storage) introduction 10-3 operating procedures {(index) 9-1
input, output, address control, and voltage IXR (instruction decode register) 14-2.7 operating procedures flowchart, BSCA 723
levels 8-10.2 keyboard attachment 14-2.13 operation flowcharts, data recorder
input, output, address control, and voltage locations 504 punch a data set 9-82
lines 14-2.12 memory jumpers 507 punch arecord 9-78
read/write 14-2.10 planar removal and replacement 505 punch a record using search address 9-86
memory jumpers 507 power on sequence 14-2.18 punch a record using search content 9-88
microcontroller read/write storage and cycle steal 14-2.10 read acard 9-80
ALU 14-29 registers 14-2.7 read a data set 9-84
buffer interface 14-2.10 ROS (read only storage) 14-2.7 operational and keyboard symptoms  1-21
IAR 14-2.7 ROS microprogram logic flow 14-2.16 operational flowcharts
IXR 14-2.7 terminal ID jumpers 510 (see also specific features and operations)
ROS 14-2.7 test patterns 514 BSCA 9-42
storage registers 14-2.7 theory 14-1 data recorder attachment 9-78
test points, oscilloscope 14-2.8 BSCA controller 14-2.16 EBSCA 9-57
theory 14-2.6 data flow (simplified) 14-2 1/0 adapter 9-96
microcontroller registers functional units  14-2.6 operator display
IAR 14-2.7 introduction 14-2 codes display 9-2
IXR 14-2.7 o operations 14-2.16 data set label 9-2
storage 14-2.7 3713 printer controller 14-8 mode of operation 9-2
microprocessing unit (see MPU) ; 3715 printer controller 14-12 operator guidance
mini-12 {see 1200 bps line adapter) 3741 system data flow 14-2.2 flowchart 9-54
mirror installation 16-1 multipoint theory of operation 14-6
miscellaneous symptoms 1-24 addressing 561, 14-81 operator |D reader
missing IDs  8-5 alarm 14-81, 556 BSCA 14-44
MLM, normal service flow 0-3 feature 14-80 EBSCA 14-79 -
mode indicators, communications display 14-20 multipoint address in feature half planar sockets operation sequences, 1200 bps line
modem and LCA interface (line levels) 14-48 YandZ 561 adapter/CBS coupler 8-36.14
modem cable ;
BSCA 14-24
EBSCA 14-75
modem cable/BSCA cable {except 1200 bps m ﬂ
line adapter) 14-49 NAK—negative acknowledgement, BSCA  14-27 packaging, BSCA 14-43
modem cable/BSCA cable chart 552, 718 non-switched line PAD .
modem interface to BSCA (line levels) 14-46 transmit level adjustment 16-7 leading (BSCA) 14-26
modem, line adapter jumpers 16-5 1200 bps line adapter configuration 14-60 trailing (BSCA) 14-26

modify index flowchart 9-4 1200 bps line adapter operation 14-58



phototransistor assembly
adjustment 243
remova! and replacement 243
power on and read index (flowchart) 9-3
power on reset for disk drive (flowchart) 11-10
power on sequence and diagnostic
routine (flowchart) 14-2.18
power supply
ac voltage distribution (with diode
board) 15-2
ac voltage distribution (without diode
board) 15-4
dc voltage distribution 15-8, 613
field replaceable units (FRUs} 15-1
introduction 10-3
locations 604
printed circuit board (with diode board) 15-6
printed circuit board (without diode
board) 15-7
theory 15-1
wiring diagram 604
preload spring, disk drive  11-6
print
continued data sets 9-40.1
data set {to EOD) 9-37
displayed record (flowchart) 9-37
part of a data set (to EOD) (flowchart) 9-38
record using search address or search
sequential content (flowchart) 9-40
records by using search content
(flowchart) 9-39
unattended 9-66
printer
jumpers, feature half planar 16-4
3715 feature half planar jumpers 16-4
3715 power cables 503
printer (3715) operations with 3741
features 9-34.7
printer controller
test points
3713 (oscilloscope) 14-11
3715 (oscilloscope) 14-12.3
3713, theory 14-8
3715, theory 14-12
3717, theory (see 3717 MLM)
printer diagnostic programs, 3715 8-26
printer error recovery procedures
3713 9-40.2
3715 9-41

printer formatting example 9-35
printer line control exerciser program,
3715 8-26.9
printer operations with 3741 features 9-34.7
printer programs, 3713
considerations 9-34
control characters 9-34
data stream formatting 9-34.1
loading 9-34
sample 9-35
printer programs, 3715
control characters 9-34.2
data stream formatting 9-34.7
expanded communications 9-34.7
loading 9-34.2
operations with 3741 features 9-34.7
sample 9-:35
printer test programs
3713 8-16
3715 8-26.2
probe, logic 8-13
production statistics 14-7
enter mode 9-14
read index mode 9-14
theory 14-7
PROG NUM SHIFT (PNS)'switch  13-1
program
chaining 14-6
code chart 9-32
data recorder attachment test 8-43
how to make 9-32
load 9-33
preparation 9-32
record length 9-32
sample 9-32
sample for data recorder 9-76
storage area 14-6
3715 printer line control exerciser 8-26.9
programs
data recorder 9-74
diagnostic  8-40
sample 9-76
1/0 adapter 9-92
373 printer 9-34
3715 vrinter test  8-16
3715 printer 9-34.2
3715 printer diagnostic 8-26
3715 printer test 8-26.2
proof keyboard special feature 14-12.6
descripticn  14-12.6
layout i3-8

public switched network, WT  14-67
puiley and belt, disk drive, removal and
replacement 213
punch
dataset 9-82
data translation 14-109
operation 14-103
record 9-78
using search address 9-86
using search content 9-88
punch arecord 9-78
punch a record (or records) using search
content 9-88
punch a record using search address 9-86
punch operation, data recorder
attachment 14-103

R/W memory card (input, output, address
control, and voltage levels) 14-2.12, 8-10.2
R/W storage diagram 1 8-11
raster display, CE pins 8-12
read
card 9-80
data set (or data sets), data recorder 9-84
data set (or data sets) from attachment,
1/0 adapter 9-102
from attachment, file transfer 14-116
index 9-3
operation, data recorder attachment 14-101
translation and compare, data recorder
attachment 14-108
read a card operational flowchart, data
recorder attachment 9-80
read a data set (or data sets) flowchart, data
recorder attachment 9-84
read a data set (or data sets) from attachment
(1/0 adapter) 9-102
read from attachment, file transfer 14-116
read index and power on flowchart 9-3
read only storage (ROS) 14-2.7
read operation, data recorder attachment 14-101
read translation and compare, data recorder
attachment 14-108
read/write
memory card 14-2.10
storage test for models 1and 2 8-10.2
storage/MPU interface and cycle steal 14-2.10
theory, character transfer 14-120
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receive data (RD)
ElA standard interface 14-46
1200 bps line adapter 14-56
receive functional flowchart,
communications 725
receive level check procedures, 1200 bps line
adapter 8-36.5
receive mode (R)
BSCA 14-19
EBSCA 14-71
record
delete 9-15
insert
flowchart 9-56
theory 14-7
length 14-6
order, disk track 8-5
sequences, disk 9-53
transfer read/write theory, 1/0 adapter
registers
display 89
MPU 14-2.7
removal and replacement
attachment half planar 508
cable, data recorder/I/O adapter/printer 712
collet assembly 222
data recorder attachment cable 712
disk drive cover 221
disk drive pulley and belt 213
drive motor 214
feature half planar 512
head carriage and leadscrew 225
hub and shaft assembly. 216
I/O adapter cable 712
idler assembly 215
leadscrew and head carriage assembly 226
LED assembly 223
MPU planar 506
phototransistor-assembly 243
stepper motor 229
removal procedures
key module 407
space bar 407
repeat (REP) key
description 13-3
test 8-10
replacement, flyplate 412
request for test (see RFT)
request to send (RTS)
EIA standard interface
1200 bps line adapter

14-115

14-46
14-56
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reset key, EBSCA 14-72
RFT (request for test) procedure 1 ]
RFT (request for test) procedure 2 8-26.14
RFT (request for test) procedure 3 8-26.16
RFT (request for test) procedure 4 8-28
RFT procedures and TDAT

(BSCA/EBSCA) 8-26.10

procedure 1 8-26.12
procedure 2 8-26.14
procedure 3 8-26.16
procedure 4 8-28
ring indicator (switched line only), RI

8-26.12

ElA standard interface 14-46

1200 bps line adapter to coupler 14-57

3741 to 1200 bps line adapter 14-56
ROS (read only storage)

base machine 14-2.7

EBSCA 560

microprogram logic flow 14-2,16
rules, MAP summary 0-6
RVl—reverse interrupt, BSCA 14-29

safety

CRT 0-3

practices 0-3
scope points

3713 printer 14-11

3715 printer 14-12.3
search
address 9-12, 14-6

content 9-16, 14-6

data address 14-6

EOD 9-13,14-6

sequential content ©-16, 14-6
second disk 14-8
select communications mode 9-69
selecting CE display mode 8-1
self check (modulus 10 and modulus 11)

flowchart 9-26

theory 14-7,9-24
sense bit definitions 8-6
sense/command register operation 8-5
serdes, disk attachment  14-2,13
service aids, 3741 with 1200 bps line adapter/CBS

coupler 8-36.12

service check
clicker 410
data head alignment 8-15
disk top cover 237
display data head alignment 8-15
head adjustment 208
head alignment 8-14
head load actuator 207
leadscrew 242
service hints, machine characteristics 726
service pages, how touse 10-10
set-up, communications 9-58
set-up, data recorder attachment mode 9-90
setup for card 1/0 {online) mode 9-90
setup for 1/O adapter (online) mode 9-110
shift key
functions 13-2
test 8-10
signal ground (SG)  14-46
EIA standard interface 14-46
1200 bps line adapter 14-56
SOH-—start of heading, BSCA 14-26
space bar removal and installation 407
special features, 3741
expansion feature 14-8
second disk 14-8
3713 printer controller 14-8
3715 printer controller 14-12
3717 printer controller 14-8
feature group A 14-7
disk initialization 14-7
field totals (offline) 14-7
field totals (online}) 14-7
production statistics 14-7
record insert 14-7
self check (modulus 10 and modulus

1) 147
verify 14-7
Katakana 14-12.8
proof keyboard 14-12.6

speed select (SS) switch 13-1
start of call 1-1
status message, BSCA
stepper motor
adjustment 230
description 11-6
removal and replacement 229

14-39

storage
(see also memory)
accessing 14-2.11

card (see memory card)



storage (continued)

diagram, R/W 8-11

registers 14-2.7

test for models 1 and 2 8-10.2
STX—start of text, BSCA 14-26
summary of file transfer operations (read or

write} 9-109

switch hook, 1200 bps line adapter 14-57
switch test, keyboard 8-9
switched line

adjustment (WTC) 540

configuration, 1200 bps line adapter 14-64

operation, 1200 bps line adapter 14-62

transmit level adjustment 16-6
symptom index

data recorder errors  1-11

error code description  1-2.1

how touse 10-5

1/O adapter errors  1-12

index of valid error codes 1-2
symptoms

display unit  1-13

keyboard and operational 1-21

miscellaneous  1-24

operational and keyboard 1-21
SYN—synchronous idle, BSCA 14-26
synchronous clock

BSCA 14-44

EBSCA 14-79
system error indication test 8-10

table of contents
BSCA theory 14-13
1/0 adapter 9-91
TDAT and RFT procedures
(BSCA/EBSCA) 8-26.10
TDAT, 1200 bps line adapter test
procedure 8-36.3
teleprocessing diagnostic analyzer tester (see
TDAT)
terminal assembly probe 8-39
terminal identification (ID)
BSCA 14-44
EBSCA 14-79
terminate communications 9-63
termination with error (communications) 9-70
test
keyboard key 8-10
read/write storage for models 1 and 2 8-10.2

test (continued)
repeat key 8-10
shift key 8-10
system error indication 8-10
test mode 2 procedure, BSCA 550
test point, file control card 204
test points, oscilloscope
disk drive 11-14
display 12-6
keyboard 13-10
microcontroller 14-2.8
3713 printer controller 14-11
3715 printer controller 14-12.3
test procedure
diagnostic aids (EBSCA) 8-33
1200 bps line adapter TDAT 8-36.3
test programs
data recorder attachment 8-43
3713 printer 8-16
3715 printer 8-26.2
3717 printer (see 3717 MLM)
theory
BSCA 14-13
disk 11-1
display 12-1
EBSCA 14-68
1/0 adapter 14-111
data flow 14-112
input lines 14-113
operation 14-115
output lines 14-113
keyboard 13-1
MPU 14-1
power 15-1
timings, disk operations 245
tools, CE 8-12, 8-39
track
accessing check 8-7
IDs, display disk 8-3
tracks, faulty 8-5
transmit data, 1200 bps line adapter 14-56
transmit level
adjustment
non-switched line 16-7
switched line 16-6
1200 bps line adapter 520
transmit mode
BSCA 14-15
EBSCA
blocked data 14-71
unblocked data 14-70

transmit/receive mode

BSCA 14-16

EBSCA 14-71
transmit, functional flowchart 724
TTD—temporary text delay, BSCA 14-30

update

description 14-6

flowchart 9-8

flowchart, disk drive 11-12
upper limit stop adjustment 234

|
variable frequency oscillator (VFO) card 11-4
verify 14-7
verify with field correct (flowchart) 9-10
VFO card, disk attachment

location 211

theory 14-2.13
voltage checkout procedures 750
voltage distribution

ac with diode board 15-2

ac without diode board 15-4

dc 15-8
voltmeter accuracy check, CE  8-12
volume label test, disk load sequence 14-4

WACK-—wait before transmit positive
acknowledgement 14-30
wrap adapter
BSCA cable 766, 551
modem cable 766
write a data set (all or in part) to attachment
(1/0 adapter) 9-100
write a record to attachment {I/0 adapter) 9-96
using search address 9-104
using search content 9:106
write data, disk drive 11-9
write gate test, disk load sequence 14-3
write operation, enter mode flowchart 11-11
write trigger, disk attachment 14-2.13
write to attachment, file transfer 14-118
writing field totals into records on disks 9-20
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WT PSN (public switched network) 14-67

autoanswer sequence 539

line plate and cable connections 534
line plate cable and jumpers 530
line plate coupler 533

line plate functional schematic 536
manual answer sequence 537
manual call sequence 538

switched lines adjustment 540

1200 bps line adapter 535

yoke adjustment 311

129 data recorder
(see also data recorder attachment)
attachment card plugging 713
cable/connector/pin chart 14-106
installation procedure 16-10
1200 bps integrated modem (see 1200 bps
line adapter)
1200 bps line adapter
autoanswer cards jumpers 523, 524
board jumpering 528
board locations 528
BSCA cable 14-53
cable chart (BSCA) 521
call sequence 14-66
equalizer card and line adapter board
jumpers 532
input requirements  14-50
interface from 3741 BSCA 14-56
interface to coupler 14-57
‘interface — non-switched 14-52
interface — switched line = 14-54
line coupler cable 14-55
line plate cable and jumpers 530
line plate cables 531
location 14-50, 515
modem cable/BSCA cable — switched
non-switched
configuration 14-60
operation 14-58
transmit level adjustment 527
online cable test 8-36.2
receive level check procedures 8-36.5

14-55
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1200 bps line adapter (continued)
service position 16-8
switched line
configuration 14-64
operation 14-62
transmit level adjustment 520
TDAT test procedure 8-36.3
WT PSN (schematic) 5356
1200 bps line adapter/CBS coupler
operating sequences 8-36.14
problems with interface to coupler 8-37
service aids 8-36.12
3713 printer
controller 14-8
error recovery procedures (ERP)
flowchart 9-40.2
feature half planar 14-10
installation 16-2
interface data flow 14-10
jumpers 16-4
programs 9-34
test points (oscilloscope) 14-11
test programs 8-16
3715 printer
cables and jumpers feature half planar 583
controller  14-12
diagnostic programs 8-26
error recovery procedures (ERP)
flowchart 9-41
jumpers 16-4
line control exerciser program 8-26.9
operation with 3741 feature 9-34.7
programs 9-34.2
test points (oscilloscope)
test programs 8-26.2
3717 printer (see 3717 MLM)
3740 data entry system, introduction 10-1
3741 features
expansion (E}) 14-8
group A 147
3741 functional characteristics 14-6
3741 1/0 adapter wrap card, tools  8-39
3741 installation procedure 16-1
3741 model 2 features with EBSCA
ID card reader 14-79
keylock 14-79
synchronous clock 14-79
terminal identification 14-79
3741 special features 14-7
3741 system data flow 14-2.2
3741 — use of the M key (BSCA) 14-42
3872 modem, BSCA 9-49
5496 data recorder
attachment card plugging 713
cable/connector/pin chart 14-107

14-12.3

3741 ML
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RPQ (SPECIAL FEATURE)

There are no RPQs installed on this machine. Return
to page 1-1 and check the N box.
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