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31010 INTRODUCTION

Data communications is an optional feature that lets
System/34 function as a primary station (SDLC only) or
a terminal in a point-to-point or muitipoint network.
Two communication features can be installed and run at
the same time. The hardware associated with line 1 is
described as line 1. The hardware associated with line 2
is described as line 2. Data is transmitted and received
serial-by-bit and serial-by-character over voice-grade
communication networks (switched or nonswitched), or
over DDSA. The system may be connected to a
half-duplex or duplex network but the adapter operates
in half-duplex mode only; that is, data transmission is
only in one direction at a time.

During transmit operations, each byte to be transmitted
.is sent to the communications adapter where the data is
serialized and then sent one bit at a time to the modem
or digital adapter. The modem or digital adapter, then
sends the bits to the receiving terminal over the
communications network. :

During receive operations, the communications adapter
receives each bit from the modem and assembles the

bits into bytes (deserializes). Each byte of data is then
sent to the processing unit.

31-010

31-100 LOCATIONS

Figures 31-1 and 31-2 show the locations of the major
parts used for data communications. The
communications adapter cards are always in location
A-A2J2 for line 1; and in location A-A2K2 for line 2.
The internal clock card, when used, is always in location
A-A2Q2 and supplies ¢lock pulses for both line 1 and
line 2. The internal clock is used when the modem
does not supply an external clock.

Locations of other parts such as the integrated modems,
external adapters, and external cables are shown in
paragraphs 31-110 through 31-150.



A-A2H2
Line 1

A-A2H4
Line 2

A-A2J2

A-A2K2

A-A2Q2

Figure 31-1. Data Communications Card Locations on A-Gate
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IBM 1200 BPS Integrated Modem
or

Electronic Industries Association Adapter Card
or

Digital Data Service Adapter

IBM 1200 BPS Integrated Modem
or

Electronic Industries Association Adapter Card
or

Digital Data Service Adapter

Communications Adapter Card (Line 1)

Communications Adapter Card (Line 2)

Internal Clock

Data Communications




Line Plates for

World Trade Public

Switched Network
or

CcOMTB1

comTB2

(Ne (line 2)
>

~7 (line 2)
(line 1)

7

B-A2
(line 2)

IBM 2400 BPS
Integrated Modems

IBM 2400 BPS Integrated
Modem Operator Panels

D-B6, D-B7,and D-B8
Cable Locations for
Data Communications

Note: See paragraphs 31-120, 31-150, and 31-320
for additional hardware description.

Figure 31-2. B-Gate and Cable Tower
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31-110 EIA/CCITT

When external modems are attached to System/34, an
EIA/CCITT (Electronic Industries
Association/International Consultative Committee on
Telegraphy and Telephony) adapter card is in card
location A-A2H2 for line 1; and in card location A-A2H4
for line 2. Figure 31-3 shows all the parts for the
external modem configuration.

Cable Tower
r——-—7 External
Internal Cable | | Cable
f ' D-B7-1
| : 1 To
‘--—-ﬂY': ) |ntel'na| — _Lﬁl — Externa|
mir Clock
eiavcerrt [H[2][K Modem
2{121}2
LNL Cable Tower
LﬁL T = __: External
HIIN[IN | Cable
EIA/CCITT allelle ! D-B6-1
| : 1 To
UL LZJ I_—Lﬂe-g - External
] Modem
A-A2 Board
2 Transmit Data 11 Select Standby 1 2345678 910111213
3 Receive Data 15 Transmit Timing ol oNoNoNoNoNoNoNoNONONONO)
4 Request to Send 17 Receive Timing
5 Clear to Send 18 Wrap 000000000000
6 Data Set Ready 20 Data Terminal Ready 14 15 16 17 18 19 20 21 22 23 24 25
7 Signal Ground 22 Ring Indicator :
23  Rate Select R8232/CC|TT

1,8,9,10,12,13, 14, 16, 19, 21, 24, and 25 are not used

Figure 31-3. Data Communications with EIA/CCITT
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31-120 2400 BPS integrated Modem

Because of different networks, there are different ways
to attach the 2400-bps integrated modem to
System/34. For line 1, the adapter card is always in
A-A2J2 and the 2400-bps modem is always on the
B~A1 board. The line 2 adapter card is always in
A-A2K2 and the 2400-bps modem is always in the
B-A2 board. The operator panels, needed for all
configurations of the 2400-bps modem, are located on
top of the cable tower. The panel on the right side is
for line 1 operation, and if line 2 is installed, its operator
panel will be located on the left side (see Figure 31-2).

The different configurations and cable locations for the
2400-bps integrated modems are shown in Figures
31-4 through 31-13.

r Cable Tower
[ I |
| | External Cable To CBS Coupler
D-B7-1
| r'r )
I |
Adapter L;
32 Z5
A-A2 Board
2400 BPS Integrated Modem V2 E oow) (B ol
‘ ) sH sG Y/ ccT Rl DR
V3 [ J (red) {grey) T (brown) | (violet) | (black)
V5 [
B-A1 Board

Operator Panel

(SH}  Switch Hook

(SG)  Signal Ground

(DA)  Data Modem Ready
(CCT) Coupler Cut Through
(OH)  Off Hook

(RI) Ring Indicator

(DT)  Data Tip

(DR)  Data Ring

Located on
Cable Tower

Figure 31-4. 2400 BPS Integrated Modem-Switched Network {Line 1)
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Adapter
-
K2 Z4
A-A2 Board
KF
2400 BPS Integrated Modem v2 E
=
V3
—
V5
L)

B-A2 Board

Operator Panel

Located on

Cable Tower

Cable Tower

r—— =7
| | External Cable To CBS Coupler
D-B6-1
| |
I |
DA OH DT
(vellow)  (blue) (white)
SH SG CCT R DR
(red) {grey) T (brown) | (violet} T (black)

1)

(SH) Switch Hook

(§G)  Signal Ground

(DA)  Data Modem Ready
{CCT) Coupler Cut Through
(OH)  Off Hook

(RI) Ring Indicator

(DT) Data Tip

(DR) Data Ring

Figure 31-5. 2400 BPS Integrated Modem~-Switched Network (Line 2)
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Adapter

b

J2

Z5

A-A2 Board

External

Cable
To Nonswitched
Line or (red)
, CDT Coupler Transmit
( COMTB2 ‘W (white)
Or Recei
eceive
(yellow) (not used
with 2-wire
black) J connection)

Through D-B8-1
on Cable Tower

2400 BPS Integrated Modem

<
ol

<
D
Il ] )

B-A1 Board

Operator Panel

]

—/
o

OPERATE SIGNAL  HEADY

OPERATE

o on K
130 352 @
0dTa

TRANSMIT FOUALIZUR  HECEIVE EQUALIZER
)

LR
AR

Located on
Cable Tower

Figure 31-6. 2400 BPS Integrated Modem—Nonswitched Network (Line 1)

31-120

WT Countries—Remove 283-B Plug

e e e ——— e

U.S.A. and Canada—
Red and Green (white}—Transmi
Black and Yellow—Receive

(red)

(yellow)
N— |

(black)

{green or white)
283-B Plug



_ External
Cable
To Nonswitched
Line or (red)
CDT Coupler Transmit
COMTB2 —\ (white)
Or Recei
eceive
Adapter {vellow) (not used
- Z4 ’ ) with 2-wire
K2 B black jon)
v Through D-B8-2 connection
A-A2 Board on Cable Tower
1 __\/V_'I’_(Egl_uzrigs—ﬂ_emove 283-B Plug
U.S.A. and Canada—
— Red and Green (white) —Transmit
2400 BPS Integra_ted Modem V2 Black and Yellow—Receive
atl D
U3 [ J
- (yellow) (red)
V4 ~ |
: W {black) (green or white)
V5 \ 283-B Plug
B-A2 Board
Operator Panel

L.ocated on
Cable Tower

Figure 31-7. 2400 BPS Integrated Modem—Nonswitched Network (Line 2)
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Adapter

L
2 £5
A-A2 Board
g U.S.A. and Canada—
Red and Green (white)—Transmit
Black and Yellow—Receive
2400 BPS Integrated Modem V2
_ (yellow) (red)
2 °
u3 COMTB2 ‘o
/black) {green or white)
va \ 283-B Plug
[ Through D-B8-1
on Cable Tower
V5 \
External Cable to SNBU or CDT Coupler
B-A1 Board comMTB1
\ \
{red)
Operator Panel Transmit/Receive
{white)
/ or
oo | {(yeliow)

___J Not Used

@) @ ‘ J o i(black)}J
: bx (red) 7 o, ‘(yellow)

Located on °«@*

Cable Tower

(green or white) (black)

283-B Plug
Figure 31-8. 2400 BPS Integrated Modem~Nonswitched Network with Manual SNBU (Line 1)
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Adapter

_

K2

Z4

A-A2 Board

2400 BPS Integrated Modem

o

U.S.A. and Canada—
Red and Green (white) —Transmit
Black and Yellow—Receive

U3

;|

V5

/__j

B-A2 Board

Operator Panel

Located on
Cable Tower

(yellow) {red)
. «O°
COMTB2 ‘o
(black) (green or white)
283-B Plug

Through D-B8-2
on Cable Tower

\ External Cable to SNBU or CDT Coupler

~

COMTB!1

(red)
Transmit/Receive
(white)
Or
(yellow)
Not Used
{black)
(red) . (yeliow)
* Q -+ |~———
( «Q°
(green or white) (black)
283-8 Plug

Figure 31-9. 2400 BPS Integrated Modem—Nonswitched Network with Manual SNBU (Line 2)
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U.S.A. and Canada—

External

Cable Red and Green (white) —Transmit
To Nonswitched Black and Yellow—Receive

Line or

CDT Coupler  (vellow) (red)

(] comTe2 -0
(] ‘o,
/ {black) (green or white)
. Adapter | | Through D-B8-1 283-8 Plug
12 Z5 on Cable Tower DA OH DT
(yellow) (blue}  (white)
A-A2 Board SH SG CCT R1 DR
(red) {grey) T (brown) ] (violet) ] (black)
— External
Cable
2400 BPS Integrated Modem V2 Cable Tower SNBU
= = "17o
V3 "l | CBS Coupler
us| ] D87 1
] | 1
V4 — e —
V5 ™\
- I
B-A1 Board {SH)  Switch Hook
(SG) Signal Ground
Operator Panel (DA) Data Modem Ready
(CCT) Coupler Cut Through
(OH)  Off Hook '
(R1) Ring Indicator
(DT) Data Tip
(DR) Data Ring

Located on
Cable Tower

Figure 31-10. 2400 BPS Integrated Modem—Nonswitched Network with SNBU and Automatic Answering (Line 1)
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. U.S.A. and Canada—
External
'_1 Cable Red and Green (white) —Transmit
To Nonswitched Black and Yellow—Receive
Line or
CDT Coupler  Yellow) o (red)
comMTB2 ¢
*Q .
/ (black) (green or white)
Adapter Through D-B8-2 283-B Plug
K_é Z4 on Cable Tower DA OH DT
(yellow) (blue) (white)
A-A2 Board SH SG cCcT Rl DR
(red) (grey) | (brown) | (violet) | (black)
-
— External
Cable
2400 BPS Integrated Modem V2 Cable Tower SNBU
= J == "1To
V3 | 1 CBS Coupler
U3 [:I: D-B6 1
] | I
V4 [ |
=
s [H
o |
B-A2 Board (SH)  Switch Hook
(SG) Signal Ground
Operator Panel (DA) Data Modem Ready
(CCT) Coupler Cut Through
— S (OH) Off Hook
o 6 © —/ (R1) Ring Indicator
(DT) Data Tip
(DR) Data Ring

Located on
Cable Tower

Figure 31-11. 2400 BPS Integrated Modem—Nonswitched Network with SNBU and Automatic Answering (Line 2)
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External

Cable

= /
Through D-B8-1
on Cable Tower

To
CADUCEE
Coffret

1 2 34567 8 910111213

Adapter
A-A2 Board
2400 BPS Integrated Modem V2 [
va [
V5

"B-A1 Board

Operator Panel

1

o 0 O

Located on
Cable Tower

OO000O0O0O0OO0O0OO0O0O0O0
OO0OO0OO0OO0OO0OO0OO0O0O0O0OO0

14 15 16 1718 19 20 21 22 23 2425

Figure 31-12. 2400 BPS Integrated Modem-CADUCEE (France Only)-Line 1
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Protective Ground

Distant Station Connected

Signal Ground

Transmit Line

Receive Line

Telephone

Data Terminal and Modem Ready
Calling Indicator

Transmit Line

Receive Line



Adapter

-
K2 Z4
A-A2 Board
\

2400 BPS Integrated Modem

V2

of

o

B-A2 Board

Operator Panel

o

oy O oy

Located on
Cable Tower

Through D-B8-2
on Cable Tower

To
CADUCEE
Coffret

1 2 3 45 6 7 8 910111213

ONeNoNoNONONONONONORONONE)
OO0OO0OO0OO0O0O0O0O0O0O0O0

14 15 16 17 18 19 20 21 22 23 2425

11
13
18
20
22
23
25

Figure 31-13. 2400 BPS Integrated Modem—~CADUCEE (France Only)-Line 2

31-120

Protective Ground

Distant Station Connected
Signal Ground

Transmit Line

Receive Line
Telephone

Data Terminal and Modem Ready
Calling Indicator
Transmit Line

Receive Line

Data Communications
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31-130 1200 BPS Integrated Modem

When the 1200-bps integrated modems are used, the
location of the cards on the A-A2 board are the same;

that is, the adapter cards are in J2 and K2; the
1200-bps modem cards are in H2 and H4. The

differences, as shown in Figures 31-14 through 31-16,
are that the internal cables are terminated at the cable
tower (switched networks), the line plates (World Trade
public switched networks), or at the terminal blocks

(nonswitched networks).

Line 1
Internal Cable

Cable Tower
="

External Cable to CBS Coupler

D-B7-1

"\

Y3 ] Internal
1200 8PS [H] [T K] q | Clock
Modems |2]]2]]2 2
L|IL
; ]!
HIIN|IN
4|le||E
- —L'i
LZ3 Adapter Cards
A-A2 Board

Line 2
Internal Cable

Cable Tower

KL

DA OH DT
(yellow) (blue)  (white)

SH SG CCT
(red) (grey) T (brown)

DR
(black)

{violet)

External Cable to CBS Coupler

Figure 31-14. 1200 BPS Integrated Modem—Switched Network
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DA OH DT -
(yellow) (blue) (white)
SH SG VCCTV RI v DR

{red} {grey} 1 {brown} ] {vioiet} | {biack}

(SH) Switch Hook

(SG) Signal Ground

{DA) Data Modem Ready
(CCT) Coupler Cut Through
(OH)  Off Hook

(R1) Ring Indicator

(DT) Data Tip

(DR)  Data Ring



Line 1

Internal Cable

Line Plate TB 1 External
Cable - o L1
E — = L2

—

—)

Modems

1200 BPS

<N\

U

=50

» Il
MZ—F N«

N mMZ— NA

-

N

E Clock

| \ Adapter Cards

Internal

A-A2 Board

Line 2

Through D-B8-1
on Cable Tower

Line Plate

TB 1 External

L‘ Internal Cable

External Cable

Line Telephone
Plate Cable Plug
TB1-6 Handset 2 (T2) Black
TB1-7 Handset 1 (T1) Yellow
TB1-8 Telephone 1 (L2) White
TB1-9 Telephone 2 (L1) Red

Through D-B8-2
on Cable Tower

France Only

s R i s L1
0 uV_E L2
[N
|
—_ v
L--d L.
9,

Figure 31-15. 1200 BPS Integrated ‘Modem~World Trade Public Switched Network (PSN)
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External

Cable
To Nonswitched
Line 1 Line or (red)
Internal Cable 2 CDT Coupler Transmit
COMTB2 {white)
Or .
Y3 Internal (yellow)) Receive
-‘ =1 Clock (not used
1200 BPS |H|}J [IK Q with 2-wire
Modems |2]{2]]|2 2 Through D-B8-1 (black) ) connection)
L on Cable Tower
— |
Hn| [ | [nT Countries_Remove 2838Pwg _ _______
4lle ||E U.S.A. and Canada—Red and Green (white)—Transmit
Black and Yellow—Receive
LILL2
LZ3 J™N Adapter Cards (yellow) (red)
K_——-—— «c@"*
A-A2 Board ‘o,
. (black) (green or white)
283-B Plug
External
Cable
. To Nonswitched
Line 2 Line or (red)
- Internal Cable s CDT Coupler Transmit
. COMTB2 (white)
Or Recei
eceive
fyellow (not used
with 2-wire
Through D-B8-2 (black) } connection)

"on Cabie Tower

WT Countries—Remove 283-B Plug

U S.A. and Canada—Red and Green (white) ~Transmit
Black and Yellow—Receive

(yeltow) (red)
\ ~—J .0
c 0.
(black) (green or white)
283-8B Plug

Figure 31-16. 1200 BPS Integrated Modem—Nonswitched Network
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31-140 Digital Data Service Adapter

The Digital Data Service Adapter cards are located in
A-A2H2 (line 1) and in A-A2H4 (line 2). The
communications adapter cards are located in A-A2J2
(line 1) and in A-A2K2 (line 2). Figure 31-17 shows the
parts needed for the Digital Data Service Adapter.

Line 1
Internal Cable

g\

LY3]
- pre—
F JIIK
2112112
DDS# Lo Cable Tower
=i r——=—" . |
H | | xterna
N} N -
allelle \Jq b7 Cable
LLL 2 ' i Eg |
‘] e anne
£3 \ Adapter Cards ﬁe;’i\fclce
A-A2 Board
Line 2
kLlnternaI Cable

j 12345678
]

0OO0Oe®®OeO0O0

31
Oo0O0OO0OO0OO0OO0 -

9 10 111213 14 15

'_(iatielo%; 3 Received Data (DT1)
| | External 4  Received Data (DR1)
D-B6-1 Cable 5 Transmitted Data (DT)
| \ To 6 Transmitted Data (DR)
| I | Channel
Service
Unit

1,2, and 7 through
15 are not used

Figure 31-17. Data Communications with the Digital Data Service Adapter
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31-150 External Cables

The locations of the external cables are shown in Figure
31-18. The cables that come through the plate in the
D-B8 location are connected to either COMTBI1,
COMTB2, or the line plate (for World Trade). FSL pages
FA592 and FA792 show the wiring for COMTB1 and
COMTB2, and Figure 31-24 shows the wiring for the

line plate.
DDSA
EIA/CCITT
Switched Network
_—7" Switched Network
Line 2 i ’/ Backup with
e anenn A a1 Automatic Answering
ULy an
D-B6-1, D-B6-2
1 )
it (RERRERNRRR
i feefintibineg o
D-B7-1] D-B7-2
Line 2
Q
D-B6 ~—_| D-B8-2

D-B7 ~—

D-B8

Nonswitched Network
Public Switched Network

e U a YR 7] =4 =l § ul Uiy S |
CALULLEE (riainCe Gy

>

~

Figure 31-18. Cable Tower Locations for External Cables
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Switched Network Backup
without Automatic Answering



31-200

The data communications adapter cards in A-A2J2 and
A-A2K2 are the common interface between System/34
and all modems. Each card has four switches; set them
as instructed in Figure 31-19.

ADAPTER CARD

x A i

A

A-A2J2 (line 1); A-A2K2 (line 2)

Switch

Condition

Meaning

1

On

Continuous carrier (the ‘request to send’ line is always on).

Note: Set this switch off if continuous carrier is needed with the 2400 BPS modem with SNBU
and attach a jumper from B-A1M2G02 to B-A1T2B09 (line 1), or jumper from B-A2M2G02 to
B-A2T2B09 (line 2).

Off

Not continuous carrier (set off for DDSA and for switched networks)

On

For EIA, 2400 BPS modem, and for enable rate select.

Off

For DDSA, 1200 BPS modem, and for disable rate select.

On

Not NRZI coding

Off

NRZI coding used

Note: The customer can use BSC and/or SDLC on the same communication line. Therefore, the
following information is important to the setting of the NRZI switch (switch 3) on the adapter
card:
® The NRZI switch setting must match the option chosen in the configuration for diagnostics

to work correctly.
® |f the customer is operating with only BSC or with DDSA, select not NRZI (switch 3 is set on).
BSC microcode disables the NRZI function regardless of the switch setting.
® Only SDLC uses NRZI but the selection of NRZ| depends on the following:

— If the customer is operating with SDLC (or with SDLC and with BSC on the same communi-
cation line), the switch setting and the configuration record must be set for SDLC operation.
operation.

— The NRZI switch setting depends on the remote device and on the modem being used. For
SDLC, all data terminal equipment communicating with each other must select the same
coding option (NRZI or not NRZI). Contact your IBM marketing representative for identi-
fication of those modems that have pattern sensitive synchronization problems, and to
determine which coding option should be used. When PTT mandatory modems are used in
World Trade, refer to the IBM World Trade Signal Converter Handbook, ZZ19-6066. This
manual will help determine which coding option should be used.

Device address and interrupt request bit. If only one communication line is installed on the
system, set switch 4 on. If switch 4 is on, the device address 80 and the interrupt request bit 0
(bit 0 = DBI 0) are used by the adapter.

Off

If switch 4 is off, the device address 20 and the interrupt request bit 2 (bit 2 = DBI 2) are used
by the adapter.

Note: If two communication lines are installed, one adapter must use address 80 (switch on)
and the other adapter must use address 20 (switch off). If one of the lines operates at a speed
greater than 4800 bps, it should use address 80 {switch on); the other line should use address

20 (switch off). If a 1255 is installed, always set line 1 to use address 80 (switch on).

Figure 31-19. Data Communications Adapter Card

31-200 Data Communications
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31-300

31-310

Card Switch Settings

1200 BPS INTEGRATED MODEM

Because of different networks, the 1200-bps modem
cards in A-A2H2 (line 1) and A-A2H4 (line 2) are one of

four different cards. Each of these cards has at least 16
switches that must be set as described in Figures 31-20

through 31-23.

Switches
R H
P G
N F
M | E
L D
K C
J B
| A

= NWPAP OO N

A

Figure 31-20. Switch Settings for Switched Network

22

A-A2H2 (line 1); A-A2H4 (line 2)

Set switches J and K on and switches
L, M, N, P, and R off. Set the transmit
level switches A through | as shown in
the table at right.

Note: Switches N and P are set off for a clear-to-send
delay of 230 ms, and switch L is set off for an echo

clamp delay of 150 ms.

31-300

Transmit Level

Set the transmit level to match the level
specified on the CBS data coupler. A o
in the table below indicates that the
switch must be on to make a selection.
Set the switches to the needed transmit
level.

Transmit Level Switches

Level in

Decibels AlB{CIDIEJF]|G|H]| I
0 °
-1 )
-2 °
-3 °
-4 .
-5 o
-6 [ °
7 ° .
-8 ° °
-9 ° o
-10 . °
-1 ofe
12 |e °
-13 ) °
-14 ° [
-15 ° °
-16 [ °
-17 ° °
-18 |eo ®




Set switches A through |, M, and R off. The
remaining switches are set for:
® 4-wire nonswitched line (set J off and K on)
® 2-wire nonswitched line (set J on and K off)
Also attach a jumper from A-A2H2G02 to
A-A2H2G09 and a jumper from A-A2H2J05
to A-A2H2J13 (line 1); attach a jumper from
. A-A2H4G02 to A-A2H4G09 and a jumper
Switches from A-A2H4J05 to A-A2H4J13 (line 2).
e Clear-to-send delay of:
— 30 ms; set N off and P on
(recommended for a 4-wire
nonswitched line)
— 80 ms; set N on and P off
(use only for a special
short 2-wire nonswitched line)
— 230 ms; set N and P off
(recommended for a switched
line or a 2-wire nonswitched line)

e bl P L EA P R B
S NWPOON®

»lololo|min]olx

Note: The clear-to-send delay must always be longer

than the echo clamp delay. -
31

e Echo clamp delay of:
L ‘jt r] — 0 ms; L can be set on or off
because the 0 ms delay is
A-A2H2 (line 1); A-A2H4 (line 2) automatically selected if
the 30 ms clear-to-send
delay is selected
— 50 ms; set L on
(nonswitched or switched line)
— 150 ms; set L off

(recommended for a switched
line or a 2-wire nonswitched line)

Figure 31-21. Switch Settings for Nonswitched Network
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w
2
=
(o]
T
13
3

Transmit Level

R H |8
P G |7
NJ|F |6 A e in the table below indicates that a
\Y; M E |5 switch must be on to make a selection.
U L D |4 Set the switches to the needed transmit
T K C 3 level.
S J B |2
| Al - -
Transmit Level Switches
Level in
Decibels A|B|C|D|E{F|{G|H]R
0 °
-1 °
-2 o
-3 °
-4 °
. T : :
-6 ° °
A-A2H2 (line 1); A-A2H4 (line 2) . 7 ° °
-8 ° °
-9 ° °
-10 [ °
Set switches N, S, T, U, and V on and switch P off. .11 ole
‘ 12 |e °
Set the transmit level switches A through H and 13 ° ®
R as shown in the table at right. 14 Py °
-15 ° o
The remaining switches are set for: 16 ° °
e 4-wire nonswitched line (set | on and M off) 17 ° °
e 2-wire nonswitched line (set | off and M on) 18 e °
Also attach a jumper from A-A2H2G02 to
A-A2H2G09 and a jumper from A-A2H2J05
to A-A2H2J13 (line 1); attach a jumper from
A-A2H4G02 to A-A2H4G09 and a jumper
from A-A2H4J05 to A-A2H4J13 (line 2).
e Clear-to-send delay of: ® Echo clamp delay of:

—~30 ms; set K on and J off
{recommended for a 4-wire
nonswitched line)

—80 ms; set K off and J on
{use only for a special short
2-wire nonswitched line)

—230 ms; set K and J off
(recommended for a switched
line or a 2-wire nonswitched line)

Note: The clear-to-send delay must always be longer
than the echo clamp delay.

Figure 31-22. Switch Settings for World Trade Nonswitched Network
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0 ms; L can be set on or off because the
0 ms delay is automatically selected if
the 30 ms clear-to-send delay is selected.
50 ms; set L on

(nonswitched or switched line)

150 ms; set L off

(recommended for a switched

line or a 2-wire nonswitched line)



Transmit Level
A e in the table below indicates
that the switch must be on to make a
selection. Set the switches to the
needed transmit level.
Transmit Level Switches
Switches Level in
= M s Decibels A|B|C{D|E|F|G|H|R
P G |7
N F 6 ? 2 °
M E 5 2 °
L D {4 3 °
K C 3 4 °
J B 2 5 °
| A 1 6 ° °
-7 [ [
-8 ° ®
9 ° °
-10 ) .
11 ole
12 e °
-13 [ ®
ﬁ J] -14 ° )
L -15 ° °
A-A2H2 (line 1); A-A2H4 (line 2) -16 ° °
Set switches 1, J, K, N, P on and switches L and M off. :; 2 *
Set the transmit level switches A through H and R as shown in ’ ° d

the table at right.
Figure 31-23. Switch Settings for World Trade Public Switched Netwcrk (PSN)
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31-320 Line Plate Adjustment

The line plate adjustment is needed only when the.
network is a World Trade public switched network
(PSN).

The line plates are located under the top cover (see
Figure 31-2). The one on the left side is for line 1, and
the one on the right side is for line 2. The plates are
shipped from the plant with a jumper between U10 and
U11 (see Figure 31-24) which is the jumper location for
the lowest direct current.

DANGER
Voltage is present on the line plate from the
telephone lines.

26 31-320

To adjust the line plate:

1.

For line 1, attach a jumper from A-A2H2B02 (the
‘~data terminal ready’ line) to A-A2H2D08
(ground); for line 2, attach a jumper from
A-A2H4B02 to A-A2H4D08. Attaching this
jumper activates the relay on the line plate.

Connect a DC voltmeter across TP1 (+) and TP2
(-) on the line plate. See Figure 31-24 for the
locations of TP1 and TP2.

Change the adjustment on the line plate by moving
the jumper from U11-U10 to U10-U09, U09-U08,
and so on until the voltage is in the range of 0.5
Vdc to 1.7 Vdc.

If the installation does not use a handset, jumper
U2 to U3 on the line plate; if it does use a
handset, jumper U1 to U2.

Remove the jumpers attached in step 1. The line
plate is now adjusted.
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Figure 31-24. World Trade PSN Line Plate and Cable Connections
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31-340

The level control circuit of the CBS data coupler (or
similar coupler) can be set to a lower signal level than
the transmit level on the modem. When this is the case,
overloading of the level control circuit causes slow

recovery after change of direction, and a possible loss 12.

of the received signal. The modem transmit level must
be decreased enough to prevent overloading the CBS
coupler.

The following steps give the procedure to check
transmit level limiting.

13.

1. Connect a decibel meter across the DT (data tip)
and DR (data ring) terminals of the modem at the
CBS coupler interface. Set the meter to Bridging
(no terminating resistance).

2. Set the Mode Selector switch to the Proc Run
position (CE panel).

14.

3.  Set the Address/Data switches to 0000.

4.  Set the MSIPL switch to the diskette position (CE
panel).

5. Set the CSIPL switch to the diskette position (CE
panel).

6. Set all other CE panel switches to their down
positions.

7. Insert diskette DIAGBA1.

co

9. Select the data communications exerciser test
(transmit test).

10. Select 16 or 32 as data to be transmitted. Select
the Scope Loop A Cmnd as the test run option.

28 31-340

Transmit Level Limiting Check 11.

If this is a new installation, dial the system from a
local telephone. If you are troubleshooting a
problem, have your system dialed from the remote
system. Leave the telephone handset off the
cradle (off the hook).

Observe the meter. The transmit signal level meter
reading should equal the level of the coupler + 1
dB. If the reading decreases in less than three
seconds, the coupler is limiting the transmit level.
If the reading remains constant, that level is being
transmitted to the line.

If the coupler is limiting the transmit signal level,
adjust the transmit level switches on the modem
card until the transmit level is below the controlled
level in the coupler. (Limiting no longer takes
place.) The correct level is one decibel below the
lower level reading in step 12. Stop here if this is
a new installation.

Check to see that-another modem receives a
suitable signal level when this modem transmits by
doing the following:

a. Have another person at the remote station
connect a decibel meter across the DT (data tip)
and DR (data ring) terminals of the modem at
the CBS coupler interface.

b. Ensure the meter is set to Bridging {no
terminating resistance).

c. Observe the meter. The receive level at the
remote station should be 16 dB less than the
transmit level. However, an acceptable level
could be from -31 dB up to the same level as
the transmit level.



31-400 2400 BPS INTEGRATED MODEM

The 2400-bps integrated modems are located on the
B-A1 board (line 1), and on the B-A2 board (line 2).
The operator panels are located at the top of the cable
tower (see Figure 31-2).

31410 Operator Panel

The following paragraphs describe the indicators and
switches located on the 2400-bps operator panel (see
Figure 31-25).

Operate Light

When the Test/Operate switch is set to Operate, the
Operate light is on for a received mark signal and off for
a received space signal.

When the Test/Operate switch is set to T1, T3, or T4,
the Operate light turns off for 150 milliseconds when an
error (space) occurs.

Signal Light

When the Test/Operate switch is set to Operate, the
Signal light turns on when the 'data carrier detect’
interface line is active. When the Test/Operate switch
is set to T3, this light is off when the modem is not
receiving a signal.

Ready Light

When the Test/Operate switch is set to Operate, the
Ready light turns on when the 'data set ready’ interface
line is active. When the Test/Operate switch is set to
any test position (T1 through T4), this light is off to
inform the operator that the modem is not ready for
normal operation.

Talk/Data Switch

This switch is normally set to Data for all operations but
is set to Talk when the DAA (data access arrangement)
handset is used. On Talk, automatic answering is
inhibited and the modem ignores the "data terminal
ready’ interface line.

31 -400

[
O O O ™ ay

OPERATE SIGNAL READY Meter
OPERATE
e TALK
T40 oT1
T30 oT2 ﬁ
DATA

TRANSMIT EQUALIZER RECEIVE EQUALIZER

Figure 31-25. Operator Panel for 2400 BPS Modem

Signal Quality Meter

This meter indicates signal quality by a relative reading.
The meter is used at installation time to adjust the
transmit and receive equalizer switches.

Transmit Equalizer and Receive Equalizer Switches

These are the two equalizer switches for a leased line
modem; they are adjusted at installation time by the
customer engineer, or they are adjusted by the customer
if a change is made to a different leased line. The
installation instructions in this manual give the
adjustment procedure for these two switches. A
point-to-point modem has a receive equalizer only but a
multipoint tributary modem has transmit and receive
equalizers.
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Test/Operate Switch

This switch is normally set to Operate but is set to one
of the test positions (T1 through T4) for problem
determination. The following paragraphs describe each
test position of the Test/Operate switch and Figure
31-26 gives the meaning of each indicator for each
position of the Test/Operate switch.

Test 1 (T1, Local Loop)

In this test, the transmit data is internally held to a mark
level and the scramble pattern is transmitted. The line
drive is internally connected to the receive preamplifier
and the transmit pattern is demodulated and
descrambled. The result is a constant mark, shown by
the Operate light remaining on constantly. If a space
occurs (failure), the Operate light turns off for.150
milliseconds.

Test 2 (T2, Local Loop)

This test Innne tha madam tranemit fiemnting 4~ sbo

receive function with the data terminal equipment (DTE)
controlling the modem interface. Data must be sent and
checked by the DTE. The function of the DTE interface
test line "~DS wrap interface’ is the same as that of the
test 2 function.

Test 3 (T3, Transmit)

This is a communications channel test, and should be
used only if the local loop test (test 1) was correct.
Transmit data is internally held to a mark level and the
scramble pattern is transmitted. The remote receiving
modem descrambles the data and should generate a
constant mark (see test 4).

30

Test 4 (T4, Receive, Remote Loop)

This is a communications channel test, and should be
used only if the local loop test (test 1) was correct. The
signal received from the remote modem on test 3 is
demodulated and descrambled, and should generate a
constant mark. If a space occurs, the Operate light
turns off for 160 milliseconds.

A duplex modem on test 4 rescrambles and transmits
the data again if the remote loop function from the
transmitting modem is available. The transmitting
modem {remote from the modem on test 4) can be set
on T3 or can be set on Operate with the DTE sending
marks; sending spaces indicates errors at the receiving
modem.

Note: The DTE interface of the modem is held off by
T1, T3, and T4. There is no communication between the
DTE and the modem when the interface is held off.

CADUCEE Feature (France only)

Tho CACUCTIL o ustu uily 1 rlance. A COmpromise
equalizer is part of the CADUCEE attachment feature. It
is disabled in T1, T2, or DTE test operation; it is active
in T3 or T4 operation (except at 1200 bps).

31410



Ready Light (On Signal Light (On
Test Operate when ‘data set ready’ | when ‘carrier detect’ | Operate Light (On _ Signal Quality Meter
Switch Positions is active) (Note 1) internal is active) for ‘receive data’ mark) (Note 2)
Operate On (Note 3) On when the receiving | On or flickering 0-50
: signal is above the
threshold
Reset Off On when the receiving | On 0
(intermediate signal is above the '
positions) threshold
T1 Off On (wrap signal) On (Note 4) 0,
T2 (or DTE Off (Note 1) On if the ‘request to | Depends on data; off for 0,
interface ‘test’ send’ line is active space, on for mark
line, (wrap signal)
T3 (2-wire system | Off Off On 0
with remote
modem on T4)
T3 (4-wire system Off On (remote signal) On (Note 4) 0-50
with remote
modem on T3 or
T4)
T4 (remote Off On (remote signal) On (Note 4) 0-50
modem on T3)

Notes:

1. The ‘data set ready’ line is active in T2 mode, but the
Ready light is off. The DTE interface ‘test’ line
which performs the same function as T2 does not
inhibit the Ready light.

2. The signal quality meter should read 0 when the Signal
light is off.

3. The Ready light blinks on and off.

4. The scramble pattern is being transmitted with input
data clamped to mark. Therefore, the unscrambled
data should be a steady mark and the Operate light
should be on steady. Test circuits provide a 150 ms off
period if even a single space is received so that the
erroneous space can be observed.

Figure 31-26. Light Meanings for Test/Operate Switch Positions
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31-414 Test/Operate Diagnostics

The modem lines controlled by the Test/Operate switch
are shown in Figure 31-27. See this figure to verify
correct operation of the modem by checking each
position of the Test/Operate switch. If a failure occurs,
see the FSL pages shown in Figure 31-27 as an aid in
locating the source of the failure.

FSL Line 1 ||FA716 FA716 FA707 FA707 FA707 FA716 FA707 FA707 FA716
Page Line2 || FA797 FA797 FA797 FA797 FA797 FA797 FA797 FA797 FA797
-Request ~Transmit ~-Force ~-Force
Signal To Send Send -Wrap +Equal +Clamp +Ready DTR DTR
Name Test OP Data -2 Wire Relay Out Interface AEL Off On
Line 1 |[B-A104G09|B-A104J06|B-A1K4D09 |B-A1K4B09{B-A1K4G07|B-A1Q4D0S|B-A1K4D13 |B-A1K4B13|B-A1Q4D13
Pin -

Line 2 [|B-A204G09|B-A204J06|B-A2K4D09 |B-A2K4B09|B-A2K4G07|B-A2Q4D09|B-A2K4D13|B-A2K4B13|B-A2Q4D13
On/Active (Vdc) [|0to.3v 0to .3v 0to.3v 0 to .3v 4.8v to 6.4v [6.0v t0 8.1v | 6.9v t0 9.4v |0 to .3v 0to0.3v
Off/Inactive {Vdc) || 5-7v to 7.8v [5.7v to 7.8v| 6.9v to 9.4v | 10v to 13.2v{0 to .3v 0to.3v 0 to .3v 10v to 13.2v| 10v to 13.2v

=
Operate Note 1 Note 2 Note 4 Off Off Off Note 4 Note 4 Off
Between
Operate and Off Off Note 4 Off Off On Off On Off
T
Off for
T On Off 4 wire On On On Note 4 On Off
5 Between
£ |Tltand T2 Off ' off Note 4 Off Ooff On Off On Off
8
5 Off for
‘é T2 Note 1 Note 2 4 wire On On Off Note 4 On Off
»
% Between
g T2and T3 Off Off Note 4 Off Off ~{On Off On Off
g
2 On for
i & <} On Off Note 4 Off 1200 bps On Note 4 Off On
Between
T3 and T4 Off Off Note 4 Off off On Off Off On
On for On for
T4 . 4 wire Note 3 Note 4 Off 1200 bps On Note 4 Off On
Between
T4 and Off Off Note 4 Off Off On Off Off On
Operate
Notes

1. The ‘~request to send test op’ line is active when the '-DS request to send’ line B-A1V2B10 (line 1); B-A2V2B10 (line 2} is active.
2. The ‘~transmit send data’ line is active when the ‘~-DS send data space’ line B-A1V2B813 (line 1); B-A2V2B13 (line 2) is active.

3. The '~transmit send data’ line is active when the ‘~DS receive data space’ line B-A1V2B12 {line 1); B-A2V2B12 (line 2) is active.
4. See FSL page FA707 (line 1); FA792 (line 2),

Figure 31-27. Test/Operate Switch Positions and Modem Lines
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31420 Transmit Level Limiting Check

The level control circuit of the CBS data coupler (or
similar coupler) can be set to a lower signal level than
the transmit level on the modem. When this is the
case, overloading of the level control circuit causes slow
recovery after turnaround, and the first part of the
received signal might be lost. The modem transmit level
(normal, SNBU, and answer tone) must be decreased in
amplitude enough to prevent overloading in the CBS
coupler.

To check for transmit level limiting:

1.  Connect a decibel meter across the DT (data tip)
and DR (data ring) terminals of the modem at the
CBS coupler interface. Set the meter to bridging
(no terminating resistance).

2. Set the Test/Operate switch to T4 (receive) and
make a telephone connection with a modem that
has its Test/Operate switch set to T3 (transmit).

3.  Turn the Test/Operate switch from T4 to T3
(transmit) and observe the meter. If the reading
goes down from the earlier level (which should be
the level on the preamplifier or SNBU card) in less
than 3 seconds, the coupler is limiting the transmit
level. If the reading remains at the earlier level,
that level is being transmitted to the line.

4, If the coupler is limiting the transmit signal level,
decrease the amplitude of the preamplifier or
SNBU card until the transmit level is below the
controlled level in the coupler (limiting no longer
takes place). (The correct level is one decibel
lower than the level in step 3.) Set the answer
tone to the same level.

5. Check to see that another modem receives a
suitable signal level when this modem transmits by
doing the following:

a. Set the Test/Operate switch to T3. Have
another person set the Test/Operate switch at
the remote station to T4.

b. Have someone at the remote station connect a
decibel meter across the DT (data tip) and DR
(data ring) terminals of the modem at the CBS
coupler interface. The meter must be set to
bridging (no terminating resistance).

c. For best operation, the receive level at the
remote station should be 16 dB less than the
transmit level. However, an acceptable receive
level could be from -31 dB up to the same level
as the transmit level.

31-420

31-430 Signal Quality Meter Adjustment

If the post-processor card in B-A1N4 (line 1) or
B-A2N4 (line 2) is swapped, adjust the signal quality
meter as follows:

1. Turn modem power on and turn the Test/Operate
switch to T1.

2. Assuming there are no failures in test 1, adjust the
potentiometer on the B-A1N4 card (line 1), or
B-A2N4 (line 2) until the meter reads above zero
(half of the smallest division on the meter scale).

3. Check the meter reading against the measurement
made at installation time; the meter readings
should be approximately the same. Make this
check with the modem in operate mode.

31-440 Dial Tone Detect
Note: The dial tone detect adjustment is optional; make
the adjustment only if necessary.

The dial tone detect circuits prevent the dial tone
received by a modem from being decoded as random
data; these circuits should be activated only if all of the
following conditions are present:

« The 2400-bps modem automatically answers
incoming calls,

« The data communications feature is set up for
automatic operation, and

« The DTE does not time out and does not
automatically disconnect when the dial tone is
sensed, which causes wrong data to be decoded. For
example, assume the DTE is set up for automatic
operation and an incoming call is a wrong number.
When the other end disconnects, the modem wiill
decode the dial tone as data. Dial tone detect will
prevent this error but it will not disconnect the line.
Disconnecting the line must be done through
programming.

Note: Normally, the dial tone detect circuit will not be
activated in the modem. However, if the dial tone
detect circuit is adjusted so that the circuit is activated
(the adjustment is not correct), the ‘receive data’ line
may be intermittently held to a mark level. This line held
to a mark level could occur if the dial tone detect
potentiometer is adjusted too far clockwise. Also, the
‘receive data’ line might be held to a mark level when
valid data is being received.
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Dial Tone Detect Service Check

To activate the dial tone detect circuit, attach a jumper
from B-A1H3D09 to B-A1G2B04 (line 1), or
B-A2H3D09 to B-A2G2B04 (line 2).

The dial tone detect service check procedure is as

follows:

1.  Set the Test/Operate switch to T4.

2. Set the Talk/Data switch to Data.

3. Lift the telephone handset, pull up the Exclusion

34

key, and listen for the dial tone. If there is no dial
tone, the last call has not been disconnected, or
there is an autoanswer or coupler problem.

— Disconnect and attempt another call or,

— Call and request that they disconnect.

If there is a dial tone:

— Put the telephone handset back on the cradle.

— Check to see that the Signal light comes on and
that the Operate light starts flashing. (The
Operate light should stop flashing and remain
on 3 to 10 seconds after the Signal light comes
on.)

If the Operate light stops flashing and remains on
in 3 to 10 seconds after the Signal light comes on,
the dial tone detect circuit is working correctly.
Remove the jumper.

If the Operate light continues to flash, the dial
tone detect adjustment must be made. Also, if the
Operate light stops flashing in less than 3
seconds, the potentiometer is adjusted too far
clockwise and the dial tone detect adjustment
must be made.

Dial Tone Detect Adjustment

Note: It is important that the potentiometer adjustment
be made in 20 seconds because on some telephone
systems, a message is automatically put on the line after
20 seconds.

To adjust the dial tone detect circuit:

1. Perform the service check as described in the
preceding paragraph. (Jumper must be installed.)

2. If the Operate light is not flashing, turn the
potentiometer on card H3 counterclockwise until
the light begins to flash.

3. Adjust the potentiometer clockwise very slowly
until the Operate light stops flashing (is on
constant), then turn the potentiometer 1/8 of a
turn farther clockwise.

4. Lift the handset and put it back on the cradle. If
the Operate light does not stop flashing in 3 to 10
seconds, repeat the adjustment.

If the adjustment cannot be made, swap the H3 card
and make the adjustment again.
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31-450 Interface Signal Timings

The following timings can aid in determining if the
timing circuits are working correctly. These timing
circuits are located on the FET (field effect transistor)
card (G2), the AEQ/AEL digital card (E2), and the SNBU
timing card (K3).

The signals shown here are generated by turning the
Test/Operate switch to T1 from a reset position. Sync

{minus) the oscilloscope on ‘request to send’ at 04G09
to obtain the following signals.

Clear-to-Send Time

|
l/ G2s10

Request to Send

G2S05

s
o Clear to Send

|
|
|
!
|
T
|
|
!
|
!
[
[

!
202 | ciogy

'1to
Send

e_ (Interface)

.

|

|

|

|

k: Receiver Unclamp Time
|

!
| G2G03
I
[}

0 — Determined by CSCD card jumper options.

(see paragraphs 31-471 through 31-477) Signal
Threshold

——f e —fp————g |- — -

e — Extra delay with long initial clear to send;
980 ms (AEQ) or 1,500 ms (SNBU). This
delay is 30 ms for SNBU without long
initial clear to send. f“‘“—ew" +Clamp, -Resync

| -
O — Clear to send delay as seen by DTE.

e — Determined by CSCD card jumper options.
(see paragraphs 31-471 through 31-477)

!
!
| G2D07
|
|

e — Extra delay of about 800 ms appears in
modems with auto equalizer at G2D07
(+clamp, -resync’) before the signal
settles at the “-resync’ level.
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31-460 .Card Check

The following flowchart gives the correct locations of
each card needed for a given configuration of the
2400-bps integrated modem. Cards that need jumpers

have an X in the square blocks that represent each card.

(For line 1, the cards are installed in the B-A1 board.
For line 2, the cards are installed in the B-A2 board.)
The paragraph number for the correct jumper selection
is shown in the flowchart. See the figures in paragraphs
31-471 through 31-477 for the jumper selections.

Notes:
1. The modem is internally set for 0 dbm transmit levels.
Attenuate this level by attaching the correct jumper
on the Q2 card if a lower level is specified by the
common carrier. The transmit ievel may be marked on the
common carrier line coupler box (1000-B, CDT, CBS).
2. For modem with CADUCEE feature (WT):
a. Switched network feature not on the machine.
b. If unconditional continuous carry is needed, attach a
jumper from K4D11 to T2G03.
c. This is not a multipoint tributary modem; it is not a
point-to-point network. The card installed at P2
is the CADUCEE feature card. Card jumpers are shown
in paragraph 31-477.

36

31-460

‘ Start ’

Ll x H x'H x

Preamp, Q2 (see note 1 and paragraph
31-471),

Limiter, K4.

Transmitter, J4. (paragraph 31-472)

Post-Processor, N4. Do signal quality meter
adjustment (31-430) after all cards and
jumpers are installed.

Interface (DTE), T2. (paragraph 31-472)

Modem Digital Logic (FET), G2. Check
that capacitor, pPart 2772926, is connectec
between pins G5B07 (+ lead) and H5D08
(- lead). Capacitor is not present if

EC 833158 and the E4 card is installed.

Test/Operate Logic, Q4.
(paragraph 31-473)

Basic timing options, K2.
(paragraph 31-473)

Is the switched network feature on
the machine (do not confuse with
SNBU, see note 2)?

Is this a multipoint tributary modem
(see note 2)?

C1 Transmit Equalizer, S4.
(paragraph 31-476)

Is this modem on a point-to-point
network?

C1 Receive Equalizer T4.
(paragraph 31-476)

Is this a multipoint control modem?

Does this have CADUCEE feature?

CADUCEE card, P2.
(paragraph 31-477)

No such configuration, start over.



No
<? Is the SNBU feature on the machine?

END

SNBU (standby), M2 {see note 1 and

paragraph 31-474). For auto-request-
X to-send (continuous carrier), add jumper
from M2G02 to T2B09.
X Standby (SNBU) Timing, K3.
{paragraph 31-473)
Compromise Equalizer, L2.
? No Is the Automatic Answering option on SNBU?
Yes
END
Notes:
1. The modem is internally set for 0 dbm
transmit levels. Attenuate this level
Switched Timing {(echo clamp, H3). by attaching the appropriate jumper
(paragraph 31-473) on the Q2 card if a lower level
L . . . is specified by the common carrier.
AEQ Digital Logic, E2. Check that diode The transmit level might be marked
(Part 2772927) is connected between on the common carrier line coupler
E2G09 (cathode) and E2J07 (anode). box (1000-B, CDT, CBS).
Diode is not present if EC 833158 and 2. For modem with CADUCEE feature
the E4 card is installed. (WT):
AEQ Analog, D2. a. Switched network feature is not
on the machine.
X AA Coupler Interface, S3. b. If unconditional continuous car-
{paragraph 31-475) rier is required, attach a jumper
from K4D11 to T2GO03.
X AA Basic, R2 (see note 1 and c. Thisis rjc.)t ? multlpol‘nt trlbut?ry
aragraph 31-475) modem; it is not a point-to-point
P network. The card installed at P2
is the CADUCEE feature card.
Card jumpers are shown in para-
END Jjump para

graph 31-477,
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31-470 Card Jumpers

The following paragraphs (31-471 through 31-477)
show which jumpers should be attached to the
2400-bps integrated modem cards located on the B-A1
board (line 1) and the B-A2 board (line 2). If a position
on a card does not need a jumper, that position will be
marked as not used. Similarly if a position needs a
jumper, that position will be marked needed. The
remaining jumper locations are optional and each is
described in the following paragraphs. When attaching
the jumpers to the card, use jumper 816645. If these
jumpers are not available, use any insulated jumper.
Also, the jumper must be connected to the two pins on
opposite sides of the correct letter (vertically or
horizontally) as shown in the figures in paragraphs
31-471 through 31-477.

31-471 Preamplifier Jumpers

Attenuation from 0 decibels (H, J, K — one
location each; L, M, N, P — four locations

each)

0 -MP

-1 — H,M,P
2 — J,MP
3 - K, M, P
4 — L, P

5 — H,L,P
6 — JLP
7 - K LP
8 — MN
9 — H,MN
-10— J, M, N
11— K, M, N
-12—- L, N
-13— H, L, N
14— J,L,N
-16—- K, L,N
Note: Transmit level is jumpered for O decibels for

nonswitched lines in the United States and Canada; it is
jumpered for the level indicated on the coupler for
switched lines, and it is jumpered for -6 decibels for
French CADUCEE lines.
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From

B-A1Q2 (line 1); B-A202 (line 2)

Jumper is needed for switched network
(-40 db) or nonswitched network with
SNBU; jumper removed for nonswitched
network without SNBU (-27 db) and for
French CADUCEE networks.

Jumper is needed for 4-wire without
SNBU; jumper removed for 2-wire or
SNBU.

Not used.

Needed.

Needed.
Needed for 2-wire (two locations).
See the following figure.

Needed for 4-wire (two locations).
See the following figure.

/A (G10) + Transmit Line

Transmitter

Logic

4w

(J13) ~ Transmit Line

F
O0———++—(G12) - Receive Line
G
- Receive Line (G13)—0 F
0—(J12) + Receive Line
G

+ Recei

ve Line (J11)——0

4w
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31-472 Transmit and Interface Jumpers

Transmit Jumper Interface Jumpers

eBeAeB e Test

eBeAeBoe

Request to Nevs./ Sync Carrie: Detect
Send c A
. .
A 8 Clear to Send
. ¢ | XMT Clock
< A RCV Clack
IRcv Data
e o 0
o Ao AAAA
ceoe
B 88 B
- . . ceo e
A-This jumper is needed for nonswitched setect AAAA
e s

network (-27 db) without SNBU or Standby  Speed Select Send Data

French CADUCEE; jumper is removed for M e .
switched network (-40 db) or A A A
nonswitched network with SNBU. : . .
[ : N
B-A1J4 (line 1); B-A2J4 (line 2) B-A1T2 (line 1); B-A2T2 (line 2)

A — Notused (EIA/CCITT interface)

B — Needed (15 locations)

C — New Sync (installed only for a multipoint control
modem that needs New Sync). |f New Sync is
used, one of the following board jumpers must be
installed:
® Line 1: 01A-A2J2MO04 to 01A-A206B02
® Line2: 01A-A2K2M04 to 01A-A2M6A02
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31-473 Timing Option and Test/Operate Jumpers Clear to Send Jumpers

o . A,B — 85ms
Basic Timing Options Feature Timing Options A, D — 25ms
. - B,C — 756 ms
¢ s P v C.D — 147 ms
M s L — 75 ms SNBU
e . M — 147 ms SNBU
‘e Vi M Carrier Detect Jumpers
X o UN NN
s ° . ° G, H — Needed for every option
Remaining Jumpers
J — 4-wire
K — 2-wire
P — Short carrier detect, no echo clamp
(SNBU timing) Q — 56 or 123 ms carrier detect, no
echo clamp
M | R — 50 ms echo clamp (100 ms if not
B-A1K2 (line 1) B-A1K3 (line 1) strapped)
B-A2K2 (line 2) B-A2K3 (line 2) S — No echo clamp during nonswitched
line operation
R R Echo LL Clear To z'::awli/iwg;:fd Timing Options
Modem Suppressors? | Send (ms) To Send (ms) Strapping
6,7
4WLL-SNBU | — 8.5° A,B,G,H,JP
25 A,D, G H,J P
5.7 — 8.52 75! A, B G H J LR,S
4AWLL-SNBU 147 A B,G,H J MS
25 75! A,D,G HJ L RS
147 A,D,G,H,J,M,S
2WLL-SNBU NO 75° B,C,G,H, K,Q
147 C,D,G H.K,Q
YES 75° B,C,G,H,K,P
147 C.D.G HKP
2WLL-SNBU | - 75% 75' B,C,G,H, K LR
147 B,C,G H K MR
Switched Tlmmg 147 147 QIQI G: HJ KJ M
(echo clamp) Switched - 75° B,C,G,H KR, T
Network - 147 C,D,G,H K, T
o CADUCEE - 25 A, D ,GH,JP
B-ATH3 (I?ne 1) 2WLL  ~ 2-wire nonswitched line
B-A2H3 (line 2) 4WLL — 4-wire nonswitched line
M — With SNBU
SNBU — Without SNBU

1Permissible only if SNBU operation is in the local area.
Used only on multipoint tributary modems when ‘new sync’ is used at the control station.
Used only on short lines, where turnaround is critical and the communications facility characteristics are suitable (minimum echo).
Thls jumper is installed if any modem in the network does not have the switched network sequence engineering change.
For all except a multipoint tributary modem, the continuous carrier board jumper must be installed (see 31-200 or FSL page AC395).
For all except a multipoint tributary modem, the communication adapter card must be set for continuous carrier (see 31-200).
71f New Sync is required {multipoint control modems only), see paragraph 31-472 for required T2 card jumpers and 01A-A2 board jumpers.
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Test/Operate Basic Jumpers 31-474 SNBU Jumpers

Standby Feature Jumpers

o A e B e Ae DataSet Ready

e Ae

eFe oGe eBe

g1

B-A104 (line 1); B-A2Q4 (line 2)

A — Notused (EIA/CCITT interface) B-A1M2 (line 1); B-A2M2 (line 2)
B — Needed

A — Needed

B — Needed for 4-wire (not used for 2-wire
nonswitched line)

SNBU Transmit Level Attenuation Jumpers

Note: Transmit level should be marked on
coupler.

For jumper locations C, D, and E, attach
one jumper; for jumper locations F, G, H, and
J, attach all four jumpers.

0db — G,J
-tdb — C,G,J
-2db — D,G,J
-3db — E,G,J
4db — F,J
6db — C,F,J
-6db — D, F,J
-7db — E, F,J
-8db — G, H
9db — C,G,H
-10db — D, G, H
-11db - E,G, H
-12db - F,H
-13db - C,F, H
-14db - D,F, H
-16db — E, F,H

31474
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31-475 Automatic Answering Interface Jumpers

AA Common Feature Jumpers

ewme
cwe
e e
LN X3

B-A1R2 (line 1); B-A2R2 (line 2)

Answer tone transmit level attenuation from 0 decibels

(level specified on data coupler).

For jumper locations A, C, E, and G, attach
one jumper; for jumper locations B, D, F,
and H, attach both jumpers.

Decibels

0o -
-1 -
2 -
3 -
-4 -
5 -
6 -
-7 -
-8 -
-9 -
10 -
41 -
A2 -
13 -
14 -
15 -~
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- Jumper

L.ocations

o

PDDO

~

-~

<

o

<
~
-~

~

~
-

<
~

TTITITIIOONOOOOOO

-~

<
-

>O0P>OPIPIPOP>OPWP

DUOODUDOODD

=

AA Interface Feature Jumpers

Data

Terminal

Ready
eBeAeBe

Calling
Indicator
sBeAeBe

eCeCeoeCoe

J1
B-A1S3 (line 1)
B-A2S3 (line 2)
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B — Needed (4 locations)
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31-476  Nonswitched Line, Multipoint, or

Point-to-Point Jumpers

C1-A Equalizer Basic Jumpers

e G e

.o
om
oo

oe

oA

N

Receive — B-A1T4 (line 1); B-A2T4 (line 2)
Transmit — B-A1S4 (line 1); B-A254 (line 2)

A — Not used
B — Needed (amplitude equalization)

C-G — Not used

31476

31-477 CADUCEE Feature Card Jumpers

*Be

e Coe

eDe

1

B-A1P2 (line 1); B-A2P2 (line 2)

A - Notused (In the CADUCEE feature, the

0.25 ms delay filter remains active for
equalization.)

Needed (disables 0.50 ms delay filter)
Not used

Neecied

OO w
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31-480

Waveshapes

The waveshapes are shown here because they are a
reference from the MAPs; the MAPs reference the
waveshapes by the associated waveshape number.

The board pin numbers shown with the waveshapes are
all on the B-A1 board (line 1) and on the B-A2 board
(line 2).

Waveshape 014A

Scope settings:

Triggering to -internal
Time base to .2 ms/div
Channel 1 to .5 v/div*
Channel 2 to 50 mv/div*

Waveshape 0148

Scope settings:

Triggering to -internal
Time base to .2 ms/div
Channel 1 to .5 v/div*
Channrel 2 to 100 mv/div*

*

44

G2S04
Ramp Clock A

Q2D13

Preamp Output—
switched network
or nonswitched line
with SNBU (strapped
for -40 db received
sensitivity; that is,
the A jumper on the
Q2 card is attached
and the A jumper
on the J4 card is
not attached).

G2S04
Ramp Clock

Q2D13

Preamp Output—
nonswitched line
(strapped for -27 db

| receiver sensitivity;

that is, the A jumper
on the J4 card is
attached and the A
jumper on the Q2
card is not attached).

Use only X1 probe; waveshape may be distorted or not
seen when scoping millivolt signals with X10 probe.

Waveshape 030

Scope settings:

Triggering to -internal
Time base to .2 ms/div
Channel 1 to .5 v/div*
Channel 2 to 2 v/div*

Waveshape 070

Scope settings:
Triggering to -internal
Time base to .5 ms/div
Channel 1 to 10 v/div*
Channel 2 to 10 v/div*

Sample Pulse Time

N4B05
Sample Pulse

N4B09
Channel B Eye
Ground Reference

J4aJ12
Ramp Clock A

J4G10
Ramp Clock B



Waveshape 072A (see Note) Waveshape 072C (see Note)

J4aB0o9 J4B09
Channel B Channel B
Transmit Transmit
Japo2 Jabo2
Channel A Channel A
Transmit Transmit
Scope settings: Scope settings:
Trigger to — on G2S04 Trigger to — on B-A1G2S04
Time base to .5 ms/div Time base to .5 ms/div
Channel 1 to .5 v/div* Channel 1 to .5 v/div*
Channel 2 to .5 v/div* Channel 2 to .5 v/div*
Waveshape 072B (see Note) Waveshape 072D (see Note)
J4B09 J4B09
Channel B Channel B
Transmit Transmit
14D02 Japo2
Channel A Channel A
. Transmit
Transmit
Scope settings: Scope settings:
Trigger to — on G2S04 Trigger to — on G2S04
Time base to .5 ms/div Time base to .5 ms/div
Channel 1 to .5 v/div* Channel 1 to .5 v/div*
Channel 2 to .5 v/div* Channel 2 to .6 v/div*
Note: Observe the oscilloscope carefully. De-
pending upon how sync actually triggers the Waveshape 076
sweep, wave forms 072A, 072B, 072C or 072D
may be displayed. A correct wave form always
has nine dots vertically, and phase changes G2S04
always appear as a compressed wave form with Ramp Clock A
four dots omitted. At 2400 bps, three full
cycles appear between phase changes; at JaD11

1200 bps, six cycles appear between Ramp Test Point

changes. Phase changes are staggered.

Scope settings:
Triggering to -internal
Time base to .5 ms/div
Channel 1 to .5 v/div*
Channel 2 to .1 v/div*

(Channel 2 is on AC input.)
* Use only X1 probe; waveshape may be distorted or not
seen when scoping millivolt signals with X10 probe.
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Waveshape 078

G2S04
Ramp Clock A

J4aD05
Analog Transmit
Signal

Scope settings:
Triggering to -internal
Time base to .5 ms/div
Channel 1 to .5 v/div*
Channel 2 to 1 v/div*

Waveshape 081

G2G09
Scrambler Qutput

Scope settings:
Triggering to -internal
Time base to .5 ms/div
Channel 1 to 2 v/div*

Waveshape 088

G2S04
Ramp Clock A

J4G09 or
$4J09
Line Driver Input

Scope settings:
Triggering to -internal
Time base to .2 ms/div
Channel 1 to .5 v/div*
Channel 2 to 2 v/div*
{Channel 2 is on AC input.)

Use only X1 probe; waveshape may be distorted or not
seen when scoping millivolt signals with X10 probe.

Waveshape 096 .

G2S04
Ramp Clock A
Q2802
Preamp Wrap
Signal Input
Scope settings:
Triggering to -internal
Time base to .2 ms/div
Channel 1 to .5 v/div*
Channe! 2 to 5 v/div*
Waveshape 160
Q2D13
Preamp Output
(strapped -27 db on
Q2 and J4)
K4D05
Limiter Input
(strapped -27 db on
Q2 and J4)

Scope settings:
Triggering to — on G2504
Time base to .2 ms/div

Approximate signal amplitude:

Channel 1, 300 mV (60 mV if strapped -40 db)

Channel 2, 2560 mV with C1 equalizer (-27 db)
or automatic equalizer (-40 db)
50 mV with C1 equalizer (-40 db)
60 mV with compromise equalizer
(SNBU wrap) (-40 db)

Waveshape 163

K4D05
Limiter Input

. (strapped -27 db
on Q2 and J4)

K4B802
Limiter Output

Scope settings:
Triggering to — on G2S04
Time base to .5 ms/div
Channel -1 as shown in waveshape 160
Channel 2 to 5 v/div* :
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Waveshape 166

Note: The arrows in this wave form show the
relationship between the two signals; channel
B signal drops as channel A signal rises.

IR

—— — — —— — —— — o—p—

N4D05
Channel A Filter

— gt s e s e e
— e e - e

N4B02
Channel B Filter

Scope settings:
Triggering to — on G2S04
Time base to .2 ms/div
Channel 1 to 1 v/div*
Channel 2 to 1 v/div*

Waveshape 173A

K4B02
Limiter Output

K4D02

Limiter Output
Delayed 450°
(2400 bps)
(shift register
bit 80).

Scope settings:
Triggering to -internal

Wavéshape 173C

K4B02
Limiter Output

K4B05

Limiter OQutput
Delayed 540°
{2400 bps) or
1080° (1200 bps)
(shift register bit

Scope settings: 96)

Triggering to -internal
Time base to .1 ms/div
Channel 1 to 5 v/div*
Channel 2 to 5 v/div*

Note: Check to see that the signal changes
(as marked by e ).

Waveshape 183

Intensity might have to be increased
to see a good signal.

N4D04

Channel A Receive
Data

N4DO06

Channel B Receive
Data

N4G02
Channel A Eye
N4B09
Channel B Eye

Time base to .1 ms/div
Channel 1 to 5 v/div*
Channel 2 to 5 v/div*

Scope settings:
Triggering to — on G2S04
Time base to .2 ms/div
Channel 1 to 5 v/div*

Note: Check to see that the signal changes Channel 2 to 2 v/div*

(as marked by 0 ).

Note: Check to see that the signals change

Waveshape 1738 {as marked by e ).

Waveshape 248

K4B02
Limiter Output
K4DO04 G2S04
Limiter Qutput Ramp Clock A
Delayed 990°
:f’?fr:p'ﬂt r 02U0>5

. s i giste! Channel B Eye

Scope settings: bit 88) Rectified

Triggering to -internal
Time base to .1 ms/div
Channel 1 to 5 v/div*
Channel 2 to 5 v/div*

Scope settings:
Triggering to -internal
Time base to .2 ms/div
Channel 1 to .5 v/div*
Channel 2 to 5 v/div*

Note: Check to see that the signal changes
(as marked by o ).

* Use only X1 probe; waveshape may be distorted or not

seen when scoping millivolt signals with X10 probe. Data Communications 47
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31-500 DIGITAL DATA SERVICE ADAPTER 31-600

The Digital Data Service Adapter cards in A-A2H2 (line

1) and A-A2H4 (line 2) have five jumper locations; 31-610

attach these jumpers as instructed in Figure 31-28.

The EIA/CCITT cards in A-A2H2 (line 1) and A-A2H4
(line 2) have 10 jumper locations but none of the
jumpers are needed.

e Ae *Be eCe eDe

|y .
A-A2H2 (line 1); A-A2H4 (line 2)

A — Needed for 2,400 bps Operation (see Note)
B — Needed for 4,800 bps Operation (see Note)
C — Needed for 9,600 bps Operation (see Note)
D — Not used

Line 1
Line 2

EIA/CCITT INTERFACE

Card Jumpers

A-A2H4G08 to A-
A-A2H4G08 to A-

cEe. If you have a multipoint control modem that needs new
sync, the following jumpers are added for each line:

A2K1B11
A2K6B02

e Ae eDeE e

E — Needed for multipoint operation. (disables the channel

service unit loop-back)
Not used for point-to-point operation (enables the
channel service unit loop-back in test mode)

Note: The bits per second rate must be set to the rate
specified in the customer’s order for service to the common
carrier. Clocking is controlled by the common carrier
central office.

Figure 31-28. Card Jumpers for the Digital Data Service
. Adapter

48 31-500

A-A2H2 (line 1); A-A2H4 (line 2)

— Not used
— Not used
Not used
— Not used
— Not used
— Not used

OMmMmoOOw >
|

— Not used or missing (four locations)




31-620  EIA/CCITT Modem Control Lines

The modem control lines, for the EIA/CCITT interface
are active during the up level. These lines and their
associated pin numbers are shown in Figure 31-3 and
Figure 31-29. The following paragraphs describe eight
of these lines.

The 'RTS’ (request to send) line controls the transmit
and receive functions of the modem. When this line
is active, the modem is in transmit mode; when not
active, the modem is in receive mode. On a 2-wire
nonswitched line, ‘RTS’ is switched by System/34.
On a 4-wire nonswitched line, ‘RTS’ can be switched
by System/34; held permanently on by System/34
or; held permanently on by the modem. On a
switched line, ‘RTS’ is switched by System/34. The
‘RTS’ line is on during the transmission of each block
or frame.

The ‘standby’ line selects the switched network
backup (SNBU) line.

The "test’ line selects the modem wrap function.
When the modem wrap test is running, the transmit
function of the modem is sent back to the receive
function of the modem.

The ‘DTR’ (data terminal ready) line signals the
modem that the terminal is ready to send or receive
data. On a switched line, 'DTR’ initializes and holds
the line connection.

The ‘rate’ select line selects the bit rate on modems
with half speed. When this line is down, half speed
is selected.

The ‘'CTS’ (clear to send) line indicates that the
modem is ready to transmit data. On a 4-wire
nonswitched line, ‘CTS’ can be active all the time.
On a 2-wire nonswitched or switched line, ‘CTS’ is
turned on and off by ‘RTS’.

The '‘DSR’ (data set ready) line indicates that the
modem is ready. The modem is ready when power is
on, when the modem is connected to the line, and
when the modem is not in test mode; all three
conditions must be met. :

The ‘ring indicator’ line indicates that the modem is
receiving a call.

BO5 JO7 Test (wrap) 18 _
B04 JO6 Rate Select 23
B02 JO2 DTR (data terminal ready) | oq N
D02 GO3 RTS (request to send) 4 =
D04 GO07 Transmit Data 2 N
BO3 GO5_Standby 1" _
*
B09 EIA/ G08 New .Sync 14
Adapter B10 CCITT G04 Receive Data 3 Modem
D13 | Interface Lo G190 CTS (clear to send) 5
BO8 Card - J10 Receive Timing 17
B13 _ JO9 DSR (data set ready) 6
_ BO7 J04  Transmit Timing 15
D12 G13 RI (ring indicator) 22
D08 JO8 Signal Ground 7
A-A2J2 (line 1) A-A2H2 Note: The Cable wrap connector connects
A-A2K2 (line 2) A-A2H4 Pin numbers of the following signals for testing:
the RS232/CCITT DTR to DSR
*New Sync requires a board jumper : connector RTS to RI

Figure 31-29. Modem Control Lines for EIA/CCITT Interface

Transmit Data to CTS

Rate Select to Transmit Timing
Wrap to Receive Data

Standby to Receive Timing

31-620 Data Communications




50



