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SPECIFICATIONS

Input Voltage +5 Vda 10%
Connector P1-A30, A31, B30, B31
Ground J-Al, B1, C1, A32, B32, C32
Temperature -3 to +60C
Dimensions 8 inches long x 4.0 inches wide
Digital/Data type:
TX RS-422
Rx RS-232
Analog/Audio Type None

Ericsson Inc.

Private Radio Systems

Mountain View Road
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Connector P1 Definition Continued
Connector Signal Name Input/Output Analog/Digital Level Connector Signal Name Input/Output Analog/Digital Level
P1-Al Ground I 0Vdc P1-B1 Ground I 0 Vdc
P1-A2 IN1 I D RS-232 P1-B30 Power I 5Vdc
P1-A3 IN2 [ D RS-232 P1-B31 Power I 5Vdc
P1-A4 IN3 | D RS-232 P1-B32 Ground I 0Vdc
P1-A5 IN4 I D RS-232
P1-A6 IN5 I D RS-232 P1-C1 Ground I 0 Vdc
P1-A7 IN6 | D RS-232 P1-C2 LSD1- O D RS-422
P1-A8 IN7 | D RS-232 P1-C3 LSD1+ O D RS-422
P1-A9 IN8 | D RS-232 P1-C4 LSD2- O D RS-422
P1-A10 IN9 | D RS-232 P1-C5 LSD2+ O D RS-422
P1-A11 IN20 | D RS-232 P1-C6 LSD3- o D RS-422
P1-A12 IN11 [ D RS-232 P1-C7 LSD3+ o D RS-422
P1-A13 IN12 | D RS-232 P1-C8 LSD4- S D RS-422
P1-Al14 IN13 | D RS-232 P1-C9 LSD4+ @) D RS-422
P1-A15 IN14 I D RS-232 P1-C10 LSD5- o] D RS-422
P1-A16 IN15 | D RS-232 P1-C11 LSD5+ O D RS-422
P1-A17 IN16 I D RS-232 P1-C12 LSD6- 0 D RS-422
P1-A18 IN17 [ D RS-232 P1-C13 LSD6+ o D RS-422
P1-A19 IN18 [ D RS-232 P1-C14 LSD7- ©) D RS-422
P1-A20 IN19 | D RS-232 P1-C15 LSD7+ O D RS-422
P1-A21 IN20 I D RS-232 P1-C16 LSD8- 0] D RS-422
P1-A22 IN21 | D RS-232 P1-C17 LSD8+ O D RS-422
P1-A23 IN22 | D RS-232 P1-C18 ACTIVE ©) D TTL
P1-A24 IN23 [ D RS-232 P1-C19 RC-IN I D TTL
P1-A25 IN24 | D RS-232 P1-C20 RC-OUT o D TTL
P1-A30 Power | 5 Vdc P1-C21 (SPARE)
P1-A31 Power | 5 Vdc P1-C22 (SPARE)
P1-A32 Ground | 0 Vdc P1-C23 MINOR_ALARM 0] D TTL
P1-C24 MAJOR_ALARM 0 D TTL
P1-C25 (SPARE)
NOTICE! P1-C26 (SPARE)
Repairs to this equipment should be made only by an authorized service technician or facility designated by the supplier. Anyre- P1-C27 (SPARE)
pairs, alterations or substitution of recommended parts made by the user to this equipment not approved by the manufacturer P1-C28 (SPARE)
could void the user’s authority to operate the equipment in addition to the manufacturer’s warranty. P1-C29 (SPARE)
P1-C30 -12VDC NC -12 Vdc
P1-C31 +12VDC NC +12 Vdc
NOTICE! P1-C32 Ground | 0 Vdc
The software contained in this device is copyrighted by the Ericsson Inc. Unpublished rights are reserved under thg copyright SW-1 Manual Advance
laws of the United States. SW-2 Test Mode
SW-3 Channel Scan Set

This manual is published kigricsson Inc, without any warranty. Improvements and changes to this manual necessitated by
typographical errors, inaccuracies of current information, or improvements to programs and/or equipment, may be made by
Ericsson Inc, at any time and without notice. Such changes will be incorporated into new editions of this manual. No part of this
manual may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and re-
cording, for any purpose, without the express written permissignie¥son Inc.

Copyright© October 1996, Ericsson Inc.
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DESCRIPTION The LSD Selector Module, used at the Control Point only,
plugs into slots 3 (PS3) and 4 (PS4) of the Synch Shelf (refer

Low Speed Data (LSD) Selector Module ROA 117 206210 Sync Shelf Maintenance Manual AE/LZB 119 1903). Two
used in the GPS Simulcast System, automatically selects a 1592 Selector Modules are used for redundancy.

Baud Data stream (Low Speed Data) from one of twenty-four cjock and Control circuitry on the LSD Selector Module
Control Point Trunking Cards (CPTC). All CPTC's generateprovide the scanning mechanism to select a channel or source
identical low speed data except for the active control channghat contains a valid low speed data stream. The scan rule used
CPTC (Figure 1). The channel number of the selected LSE the presence of an active falling edge on the RS-232C input
source is displayed on the front of the LSD Selector Moduleyjithin ten clock cycles. The clock cycle corresponds to 75 Hz.
two digit LED display (Figure 2). Should the channel or source fail, the LSD Selector Module

The function of the LSD Selector module is to receive |0Waut_omatically advanc_es to the next Cha”?‘e' and_ scans for a
speed data from the CPTC's, pass this data through multiplex$glid data stream during a 10 clock cycle time. This continues
circuits on the selector module and select a single 150 Badtitil @ valid stream is found.

Data Stream. This data stream is then buffered at RS-422 and Momentary switch SW1 (ADVAN) enables a manual ad-
routed through a jackfield to the Intraplex Multiplexer. Thereyance function. This switch bypasses a portion of the scanning
are eight (8) redundant outputs from the LSD Module. Six ojrcuitry and allows a forced increment in the selected channel
them are input through a jackfield to the Intraplex Multiplexer.nymper. The low speed data selection will increment until a
The other two (2) outputs are spares. signal is found and a valid lock is established.

The interfaces are RS-422 differential. This requires that
the multiplex outputs from the LSD Selector module be con-
verted to RS-422.

cPTC (RS-232)
! 150D (LSD)
CPZTC > LSD
TIMING SELECTOR
MODULE (RS-422) —\ MODULE ns.a22) JACKFIELD
(9.6 REF) __4,®_®—> MULTIPLEXER
150D (LSD)
N SN
cPTC -
3 d MN——  »
~U H—— »
. OUTPUTS (8)
>
[ ]
S N
[ ]
I
| cpTC R
25 L] >

Figure 1 - Control Point Low Speed Data

|

PWR | POWER:

(DS5) ON indicates that
power has been
applied to the module

ACTV | ACTIVE:

(DS3) ON indicates the module is

active
MAJ MAJOR:
(DS4) @ ON indicates that all available

channels have been scanned twice
with no valid inputs

/]

MINOR:
gﬂé’;‘ ON indicates this module
( ) is not locked on a valid
input and is scanning.
CHAN | CHANNEL:

(U31/U32)| A two digit LED display which
displays the channel number
of the selected source

ADVAN | ADVANCE:

(SW1) A momentary switch which
enables a manual advance
function

TEST @ ON indicates that the

(DS1) module is in the test mode

TEST A single pole, double throw

I\WL switch which enables the
test mode of operation

(SW2)

Figure 2 - LSD Selector Front Panel
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Single pole, double throw switch SW2 (TEST/NORM) en-puts. These inputs are converted from RS-232 levels to TThosition. If the test is enabled LED DS1 is illuminated and 8INARY UP/DOWN COUNTERS
ables the test mode of operation. In the test mode a fixed 75 Hvels by Line Driver Receivers U3-U8. The input (i.e. channehigh is on U13, Pin 9. This steers the 75 Hz to the SELOUT
is used as the data stream output. Red LED DS1 (TEST) illd:) IN1 connects through line driver U8 and multiplexers Ul2ine. If the test is disabled, the two channel address lines The U18TOU28 output of U18, Pin 8 connects to the input
minated indicates that the module is in the test mode. and U13 (Figure 3). SEL16 and SELS8 select the three LSD multiplexer (U10-U12).of Binary Up/Down counter U28, Pin 4. The output of U28,

. . . . . Rin 13 connects to the input of U29, Pin 4 (Figure 5) These
Two numeric LED displays indicate the number of theMULTIPLEXERS The three data multiplexers use the select lines SEL4, SEIT%IO counters provide the scan function for scanning through all

I Generating the LED malrx cisplay iom the binary addcrecs - - ¢ lovefoct one of 8 nputs per device. o 2919 Ehannels to find one that is valid. The number of chamnels
of the locked on channel. The number displayed will be from After t-he nput on INl- ° converted t'o the proper logic level . scanned s deFermlned by the settings of DIP switch package
{0 the number of channels in the system. U{%Ugh line driver U8, it is sent to 8:1 multiplexers U12 &  The SEL_OUT on U13, Pin 5 connects to the input of flip-SW3. This switch package is set in binary to the number of
where it waits to be selected. flop U18, Pin 3 (Figure 4). The output on U18, Pin 5 connect§hannels in the Simulcast system. Counters U28 and U29 pro-

The LSD Selector generates two alarms, minor and major. The multiplexers consist of U10-U13. These devices scal{ifough NOR gates U24 to the DATA input of U18, Pin 12.vide the select lines SEL1, SEL2, SEL4, SEL8 and SEL16
The minor alarm displayed by a yellow LED DS2 (MIN) on  tg 24 sources. The low speed data is taken from inputs INThe Q\ output (U18TOU28) on U18, Pin 8 connects to the inwhich connect to the multiplexers to select the valid channel.

the front panel indicates when this module is not locked on {24 and buffered through RS-232C Line Receivers U3-Ug. Put of address counter U28, Pin 4. These same outputs connect to 1/O’s of PROM U20 (Figure 8).
valid input and is scanning. The major alarm is displayed by

red LED DS4 (MAJ) on the front panel. DS4 indicates when MANUAL ADVANCE ADDRESS SCAN COUNTING

the LSD Selector Module has scanned through all availablg NOTE

channels at least twice with no valid input. Momentary switch SW1 (ADVAN) toggles flip-flops U17 ~ The output of U28, Pin 13 connects to the input of two in-

. If there are no signals present on any of the channels, tifen 4P cause NOR gates U24 to trigger flip-flop U18, advancingput NOR gate U30. Pin 3. The output of U29. Pin 13 connects
Green LED DS5 (PWR) on the front panel indicates powe logic "highs" will be on the inputs to these multiplexers. the U18TOU28 data output (Figure 5). The output on U18, Pifp the other input of NOR gate 30, Pin 2 (Figure 5). The output

to the module. 8 connects back to U17, Pin 3 to clear U17 and end the manu@fl U30, Pin 4 connects to the input of address scan counters
Green LED DS3 (ACTV) on the front panel indicates the advance. U14 and U25 (Figure 6). T'hIS circuit cgunts through two com-
module is active ) ) ) ) . lete scan cycles. If an active channel is not found after two cy-
' The LSD module is put in the test mode by switch SW2. ~ Synchronous 4-Bit Decade Counter U16 provides a clock|es, an alarm signal (S_L2ALARM) is applied to the input of
Placing SW2 in the TEST position places a logic one (1) ofor U18 and flip-flop U25. Flip-flop U25 toggles by the ab- AND gate U27, Pin 4 (Figure 9).
CIRCUIT ANALYSIS multiplexer U13, Pin 9. The 75 Hz TEST_CLK is selected andgence of data on U18, Pin 5. This produces a SEL_ALARM
LED indicator DS1 (TEST) lights. output on U25, Pin 5. The input to U16 is taken from digital
INPUTS .select oscillator U23 and U15.

The 8:1 multiplexers take the steering (address or select in-

, puts) from the lowest three bits of channel address counters
CPTC inputs on connector P1, A2 - A25 (IN1 - IN24) to 28" and U29 (Figures 3&4). Multiplexer U13 selects one of
the LSD Module come from each of separate 24 CPTC chage three 8:1 multiplexer (U10, U11 or U12) or a fixed 75 Hz

nels. The number of channels selectable 'corresponds to them clock divider U23. setts < (To U20, Pin 14)
number set by the DIP switches on DIP switch package SW3. ses <} (To U20, Pin 10)
The maximum number of channels that can be selected is by The select control for U13 is taken from the most signifi- seL2 %G o vz o 19
SW3 is 32. However, the LSD module only provides for 24 in€ant two bits of the channel address and the test enable switch st <} (To U20, Pin 15)
SYNCHRONOUS BINARY UP/DOWN
(To U26, Pin 5) COUNTER
::I SEL4 <:ITEST ENABLE 3 SYNCHRONOUS BINARY UP/DOWN
—< ] SEL2 SEL16 . IE counTER
(2)
SEL1 SELS u18ToU28 (4) :
(Sheet 4) (8) e .
MUX MUX o mRL m =
150 BAUD LOW SPEED B o ooy u29 :
11 11 (2) 1)
DATA FROM CPTC LINE 0] 9 |6l u §| 60 B3~ A X P 51
DRIVER 212] 7 TP202 2o 7 B~ M P =
[} B5 A5
" N1 us u12 u13 TP201 e he
o1 (RS-232)| 13 o 11 (TTL) 4 4 B7 A7 - N
— > (> 0 0 SEL_OUT ——
(Sheet 1) (Sheet 2) 5 45 - )
£ (To U26, Pin 2)
(Sheet 2)
5 (To U28, Pin
(To U30, Pin 4) DATA Q| +—— 11 and U29,
LOADicLOCKD—scLK Pin 11)
u26 .
RESET D—l CLR $a11 ang 035,
Pin 11)
Figure 3 - Input for Channel 1 (IN1) Figure 4 - Binary Up/Down Counters
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speed data is taken from and the channel is displayed on the

front panel of the module. If a signal is not present on the se-
The digital select oscillator consist of a free running 1.23ected channel, the counters continue to count down until a

KHz clock derived from 555 timer U23 (Figure 7). Resistor Rivalid channel is found.

and R2 and capacitors C1 and C2 determine the nominal free

running frequency. MAJOR AND MINOR ALARMS

The 1.23 kHz output (U23, Pin 3) is input to binary counter  Two LED's DS4 (MAJ) and DS2 (MIN) indicate alarms.
U15 (U15, Pin 1). The outputs of U5 consist of awhen there is no signal found on any channel, while the card is
LOAD_CLOCK signal on Pin 3 and a 75 Hz clock on Pin 6. searching for a channel with a signal, the MIN LED DS2 lights

The LOAD_CLOCK signal connects to Flip-Flop U26 and'ACTV LED DS3 goes out until anpther channel with a sig-
which is part of the start up reset circuit. nal is found. Then, the ACTV LED, lights and the MIN LED

goes out. If counters (U14 and U25) cycle through twice with-

The 75 Hz clock is used for test mode and edge detectiasut finding a signal, then the MAJ LED lights along with the
of SEL_OUT on U18, Pin 3. already lit MIN LED. This is an indication of a major alarm

which means that the card could not find a channel with a sig-
DIP SWITCH PACKAGE SW3 nal.

Switch Package SW3 DIP switches are set to the number of When a SEL-ALARM signal is on U36, Pin 13 indicating
channels that the system has (up to 24). These DIP switches Hpat no active channel has been found, the MIN LED lights.
the preset inputs to binary up/down counters U28 and U2dVhen a S-L2ALARM signal is on U27, Pin 4 and the
The counters are configured in such a way that they will countEL_ALARM signal is on U27, Pin 5, the MAJ LED DS4
down from the highest number of channels selected to zero af@nts-
then repeat. Seven segment display circuits U21 and U22, and
U31 and U32 show the channel numbers (Figure 8). The
up/down counters, as they are counting down, will select each
input that is on the multiplexers. If a signal is present on the
first channel that is selected, this is the channel that the low

SET
4 ) [o SEL_ALARM
4 NIC oo DATA
, com | UL7 T u25
swi oLk
) EY
T N0 ClR  §|— eIk (To U27, Pin 5)

MANUAL 13

 ——— CLR — N
ADVANCE r

DIGITAL SELECT OSCILLATOR

(From U30, Pin 4)

|w

8 4|SET
4 10 11
—SET 5 u24 O 13 12 DATA
? o N u1s
SEL_OUT u1s P 1l
3 u18TOU28
L cLK Bler Q)8 —
SYNCHRONOUS 4-BIT
DECADE COUNTER (To U23, Pin 3)
TEST_CLK
2 4-BIT
BINARY
U16 2 . COUNTER
LOAD_CLOCK
15 u24 . \
a >
u15

(75 Hz TEST_CLK)

Figure 5 - Manual Advance

u25 9
Ula ul4 9 12 Q[+———{ > S_L2ALARM
5 12 DATA
Q DATA 11
3 11 CLK
CLK CLK 13
13 CLR
1 CLR
CLR
< SEL_ALARM
Figure 6 - Address Scan Counters
4-BIT
555 TIMER
BINARY
COUNTER
uz23 3 ul1s 3
0 ——D LOAD_CLOCK
(1230Hz) 4
14
5
2 | <
6
3 | TEST_CLK
(75Hz)
Figure 7- Digital Select Oscillator
SEL16 (To U29, Pin 3) MSB DISPLAY
SEL8 (To U28, Pin 7) u22 vst
13 10| _a
SEL4 (To U28, Pin § A17,18 .
SEL2 (To U28, Pin 2) B,17,18 11 9 ﬁb
SEL1 (To U28, Pin 3) C,17,18 10 8 ﬁc
19D,1 D,17,18 s > h‘d S
PROM — 1902 E17,18 4 »e -+
15 2| f
1 F,17,18 2 L
110 14 3 g
2 o U20 1o 15 61718 P
3 14 7| pydp
o o
4 13
o o
5 12
o o
6 11
o o
7 10
3" TS DISPLAY
o 10 | 4— LSB
021 u32
13
A17,18 10 ﬁa
12 9| b
8,17,18 Pt
11 8| ¢
17,18 Pt
10 5] ..d 1
D,17,18 Pt T
7 9 4| e 6
190,1 E17,18 Pt T
1 15 2 f
19D,2 F,17,18 Pt =
2 14 3 g
5 19,4 G,17,18 Pt
19D, 8 ’ ﬁdp

Figure 8 - Two Digit LED Display
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ACTV LED REDUNDANT CONTROL

When the LSD selector finds a channel with a signal on it, Redundant control line RC_IN and RC_OUT control the
the counters stops counting at that channel. There is raperation of redundant LSD Modules. If one LSD Module is
SEL_ALARM signal on inverter U19, Pin 6 or RC_IN (Re- active the RC-IN line of the inactive one will be a logic low on
dundant Control) signal from a redundant LSD on invertebuffer U33, Pins 5 & 6. This low will also be on NAND gate

U33, Pin 5, the ACTV LED DS3 lights. U27, Pin 1. Since the SEL_ALARM is a logic low on the ac-
tive LSD, U19, Pin 5 will be low. U19, Pin 6 will high. The in-
OUTPUTS put to U27, Pin 2 will be high. The output of U27, Pin 8 will be

high and the ACTIVE LED will be on. If the other LSD Mod-

The SEL_OUT signal (selected low speed data streamjle is active the input RC_IN will be low resulting in the AC-
from U13, Pin 5 connects to the inputs of RS-485 quad driversIVE LED of the inactive module being off.
Ul & U2 (Figure 11). An OUT_ENABLE signal for U1 & U2
is derived f“’f“ the ACTIVE detect circuit and is applied to I:’ir\ogic level for the RC_OUT signal to the other redundant LSD
12 of each driver (Figure 11). Module. RC_OUT connects to RC_IN of an other module. The

Outputs of UL & U2 connect to connector P1, c2-c1Putput of buffer U33 provides an ACTIVE S|gna[ to .the Inte-
(LSD1-LSD8). When a channel with a signal is detected, the%r?itcehdLEBAl\SI:;l lﬁéai;mac?izztem (IEA) as an indication as to
outputs will all have the same signal. ’

POWER DISTRIBUTION AND FILTERING

Integrated circuits U19 and U36, provide the appropriate

POWER-UP RESET

. . . The +5 Vdc power used by the LSD Module is taken from
Microprocessor supervisory circuit U9 produces a powerihe Simulcast power supply. The + 5Vdc power input (+5) is
up RESET signal (Figure 10). This is accomplished by holdingsed to power all active components on the LSD Module. The
the output on U9, Pin 7 at logic 0 for 200 milliseconds whemctive components include 8:1 multiplexers U10-U13, the RS-
power is initially applied to the LSD module. The output on232C line drivers U3-U8, 1230 Hz oscillator U23, scanning
U9, Pin 7 connects to NAND gate U27, Pin 9 in the activitycircuitry U28 & U29, PROM U20 and LED matrix display cir-
detect circuit and to flip-flop U26, Pin 1 (CLR). This signal onciuts U21, U22, U31 & U32.

U27, Pin 9 keeps the module inactive and ACTIVE LED DS3  The +5vdc is applied to the LSD Module at connector P1
from lighting until a scan has occurred and an active chann@30, A31, B30 and B31 (+5VDC). This 5 volt line is fused us-
selected. The output on U26, Pin 5 provides a synchronizerdg 0.5 Amp thermister fuse F1. When power is applied to the
load for counter circuits U28 and U29. The RESET signal omodule and the fuse is good, the green POWER LED DS5 is
flip-flop U26, Pin 1 resets and holds the load signal for 20®@n.

milliseconds. During this time switch SW3 settings for the pre-  power bypass capacitors C3 through C28 filter power noise
set channel limits are loaded into counters U28 and U29. At theansients or spikes from the 5 volt supply to prevent them
end 200 milliseconds U28 and U29 start counting from the preéfrom affecting circuit operation and module performance.

set channel limit.

S_L2ALARM [ >——

IS
c
)
~
3
©
| @
=

5
SEL_ALARM T
(From U25, Pin 5)
G V1
MAJOR ALARM LED ot
Vee S | D2
T  RED 3| 4] 2 V3
— /! 3
@ u19 K < MAJOR_ALARM
L 4
R20 =
DS4
MINOR ALARM LED
[ BV 13 SEL_ALARM
L N\ 12 (From U25, Pin 5)
R18
DS2 YELLOW

Figure 9- Alarm LED'’s

SEL_ALARM —
(From U25, Pin5)

RC_IN

OUTPUTS

P1

9 BUFFER
8

BUFFER

MINOR_ALARM

Vce

6

SUPERVISIORY

CIRCUIT DOUT_ENABLE 1

P1

Pl

P1

Pl

P1

P1

P1

Pl

P1

P1

P1

SRESET
2 ~_BUFFER
u9 3
1 ACTIVE
Figure 10 - Active LED
C2_LSD1-
C3 LSDi+
C4 _LSD2-
C5 LSD2+
C6 LSD3-
C7 LsD3+
C8 _ LSD4-
C9 LSD4+
P1 C10 LSD5-
C11 LSD5+ 12
pyC12 LSD6- 1] 2
P1 C13 LSD6+ 3
C14 LSD7- 7 U1l 6
C15 LSD7+ 5
Cl16 LSD8-
9 10
C17 LSD8+ —
11
15 14
12 13
1 2
3
7 u2 6
5
9 10
11
RS-485 DRIVERS
15 14
13
] SEL_OUT

<] OUT_ENABLE_1

Figure 11 - Outputs
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SWITCH SW3 SETTING PROCEDURE

TEST PROCEDURE

The desired number of selectable channels is preset on tRequired Equipment:
data inputs of high speed synchronous counters U28 & U29 us-
ing switch SW3 (Figure 4). The number to the left of the * +5Vdc power supply

switch is the number of channel selected to be scanned.

» Multimeter (voltage, continuity and frequency)
» Function Generator (Square wave)

Continuity Test:

Using the multimeter check for a short circuit between
power and ground on the assembly.

Power Pins Ground Pins
A30 Al
A31 B1
B30 C1
B31 A32
B32
C32

Test Procedure:

1.  Apply +5 Vdc power to one of the power pins A30, A31,
B30 or B31land ground to one of the ground pins Al, B1
C1, A32,B32 or C32.

Check all ground and power pin connections.

Place a 75 Hz square wave (RS-232 level) on Pin A2 an
check and record distribution on output pins.

0 | BdgamEns

1 [GBemenes 13| EigamEns
2 | BagmmEnn 14| flgggnes
3 | GdgmmEnn 15 | dagagges
4 | 8damnEnn 16 | 88gaes
5 | digmpng 17 | Hinsages
6 | duanpnag 1 | Hnanns
7 | dagmpnag 19 dHmmgEa
3 | 80man0en 20 | HigagEnE
9 | cgamEns 21| GamgEnn
10 | fapegges 22 | dqgnEan
11| Hinegaes 23 GHamgnnn
12| Hgegges 24 | SH3aRE0D

Figure 12 - Switching Settings

Output Pins Results

C3
C5
Cc7
C9
Cl1

Channel

Results

© |0 IN oo | |W|N |

=
o

-
=

[EnN
N

=
w

H
~

=
(631

(=Y
»

=
~

(=Y
(o]

=
(]

N
o

N
=

N
N

N
w

C13
C15
C17

(N)
N

5.

Check Test Mode
. Switch 2 in up position.

. Disconnect all input signals (IN1-IN24, A2-A25).

. Check for 75 Hz output signal on U18TOU2, C3-C9

and C11-C17.

Apply a 75 Hz square wave signal on channels 1 through
24 inputs (A2-A25) and look for an output signal. Check
that the channel number is displayed on the 7-segment

display. 7

With switch 2 in the down position apply an input signal
to IN1, A2. Press and release switch 1. The output signal
should disappear then reappear.

Check LED’s

a.

DS5 (Power).

b. DS3 (Apply an input signal).

c. DS1 (switch 2 is Up).

d.

e. DS4 & DS2 (Remove all input signals).

DS2 (Remove the input signal Pin C20 (RC_OUT).



PARTS LIST & IC DATA
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LSD SELECTOR MODULE

ROA 117 2262

SYMBOL PART NO. DESCRIPTION

----CAPACITORS- - - -
C1 RJC 464 3045/1 |10 nF, £10%, 50 V.
c2 RJA 532 4056/1 |0.1pF, 16 V.
C3 RJC 463 4043/1 | 100pF, +5%, 50 V.
thru
C26
ca7 RJE 599 1258/1 |10 pF, £20%, 25 V.
and
Cc28
C29 RJC 463 470 pF, 5%, 50 V.
thru 4043/47
C52
C53 RJE 584 Tantalum: 47 pF, 6.3 V.

3638/47
----DIODES- - - -
DS1 RKZ 433 637/1 |LED, Red, 90° Angled.
DS2 RKZ 433 637/2 |LED, Yellowd, 90° Angled.
DS3 RKZ 433 637/3 |LED, Green, 90° Angled.
DSs4 RKZ 433 637/1 |LED, Red, 90° Angled.
DS5 RKZ 433 637/3 |LED, Green, 90° Angled.
----FUSE----
F1 REZ 701 28/1 0.5 Amp, 15V, PTC/Thermistor.
----PLUGS----

P1 RPV 403 804/03 | 96 position DIN/PIN Connector.

- ---RESISTORS- - - -
R1 REP 625 424/39 | Metal Film: 3.9k Ohms * 5%, 1/8 Watt.
and
R2
R3 REP 625 424/47 | Metal Film: 4.7k Ohms * 5%, 1/8 Watt.
thru
R6
R7 REP 625 423/47 | Metal Film: 470 Ohms * 5%, 1/8 Watt.
R8 REP 625 424/27 | Metal Film: 2.7k Ohms +* 5%, 1/8 Watt.
thru
R13
R14 REP 625 423/47 | Metal Film: 4.7k Ohms +* 5%, 1/8 Watt.
thru
R20
R15 REP 625 425/47 | Metal Film: 47k Ohms +5%, 1/8 Watt.
R16 REP 625 424/47 | Metal Film: 4.7k Ohms + 5%, 1/8 Watt.
R18 REP 625 423/47 | Metal Film: 4.7k Ohms = 5%, 1/8 Watt.
thru
R20
R21 REP 623 643/33 | Metal Film: 330 Ohm, +1%, 0.06 Watt.
thru
R34

----SWITCHES- - - -

Swi RMF 356 101/03| 1-Pole, 2-Positions, 2-3 ON, 1-2 Momentary.
SwW2 RMF 356 101/02| 1-Pole, 2-Position, 2-3 ON, 1-2 ON.
SwW3 RMF 356 001/08| Dip Switch, 8-Positions.

----TEST POINTS- - - -
TP201 RPV403 813/01 | Test Point for board level troubleshooting.
thru
TP204

SYMBOL PART NO. DESCRIPTION
- - -INTEGRATED CIRCUITS- - -
Ul RYT 109 RS-485 Quad Driver: Sim to LCT486CS.
and 6078/1C
u2
u3 RYT 109 003/2C|Quad Line Receiver: Sim to DS14C89.
thru
us
U9 RYT 113 6065/1 | Microprocessor Supervisory Circuit: Sim to
MAX705CSA.
u10 RYT 304 0151/C|1 of 8 Input Multiplexer: Sim to 74HC151.
thru
u13
ui4 RYT 306 2003/C|Dual D Flip-Flop: Sim to 74HC74.
u15 RYT 306 6028/C|Dual 4-Bit Binary Counter: Sim to 74HC393.
u16 RYT 306 6043/C|Synchronous 4-Bit Decade Counters: Sim to
74HC160.
u17 RYT 306 2003/C|Dual D Flip-Flop: Sim to 74HC74.
and
u18
u19 RYT 304 0004/C|Hex Inverter: Sim to 74HCO04.
u20 PROM Factory programmed.
u21 RYT 304 1112/C|BCD-To- 7Seg Display Driver: Sim to
and 74HCA4511.
u22
u23 RYT 108 6003/C|555 Timer: Sim to TLC555ID.
u24 RYT 306 2006/C|Quad NOR Gate: Sim to 74HC02.
u25 RYT 306 2003/C|Dual D Flip-Flop: Sim to 74HC74.
and
u26
u27 RYT 304 0008/C|4x2 AND Gates: Sim to 74HCO08.
u28 RYT 306 2034/C| Synchronous Binary Up/Down Counters: Sim to
and 74HC193.
u29
u30 RYT 306 2006/C|Quad NOR Gate: Sim to 74HCO02.
U3l RNH 921 515 7-Segment Display: Sim to HDSP-A513.
and
u32
u33 RYT 306 6029/C|Quad Buffers: Sim to 74HC125A.
u36 RYT 306 6021/C| Hex Inverters with Open-Drain Outputs: Sim to
74HCO5.
- - - -TRANSISTORS- - - -
V1 RYN 123 621/1 |Medium Power N-Channel Enhancement Mode
MOSFET.
- ---DIODE- - - -
V3 RKZ 123 601 BAR43.
----SOCKET- - - -
XU20 RNK 841 001/16|1/0, 16-Position/Holder.
Xu31 PNK 855 410 90 For Display, 10-Position, Vertical.
and
XuU32

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

U1, uz2
RS-485 QUAD DRIVER
RYT 109 6078/1C (TL486CS)

()

@

®

(6)

@

(5)

(10)

D13

;
T

(15)
D14 —> (13)
o———

U3 thru U8
QUAD LINE RECEIVER
RYT 109 003/2C (DS14C89)

11 [oUT

GND| 7

ot ¢ | -]

DOA1

DOB1

DOA2

DOB2

DOA3

DOB3

DOA4

DOB4

U9

MICROPROCESSOR SUPERVISORY CIRCUIT
RYT 113 6065/'1 (MAX705CSA)

Terminal | Symbol Function
1 MR\ Manual Reset Input
2 Vcce Supply VWoltage
3 GND Ground
4 PFI Power-Fail \oltage Monitor Input
5 PFO\ Power Fail Output
6 WDI Watchdog Input
7 RESET\ Reset output pulse for 200 mis
8 WDO\ Watchdog Output

U10 thru U13

1 OF 8 INPUT MULTIPLEXER
RYT 304 0151/C (74HC151)

—

p3 [] 1 16 [] vee

p2 [] 2 15 [] b4

o1 [] 3 14 [ os

po [] 4 13 [] bs

y s 12 [ o7

w [ s 11 [ A

= 10 [ s

GND [ 8 9 [c
Terminal Symbols Function

1 D3 Data input 3
2 D2 Data input 2
3 D1 Data input 1
4 DO Data input 0
5 Y Non-Inverting Data Output
6 W Inverting Data Output
7 G\ Enable Input (Active Low)
8 GND Ground
9 C Input Select Input C
10 B Input Select Input B
11 A Input Select Input A
12 D7 Data Input 7
13 D6 Data Input 6
14 D5 Data Input 5
15 D4 Data Input 4
16 Vcc Supply Voltage




AE/LZB 119 1880 R1A

Ul4, Ul7 & U18,
DUAL D FLIP-FLOP-

RYT 306 2003/C (74HC74)

Q
Q
Inputs Outputs
Preset Clear Cloch D Q 1Q
L X X H L
H L X X L H
L L X X H* H*
H H 1 H H L
H H 1 L L H
H H L X Q0 /1Q0
1 = Transition from low to high level
Q0 = The level of Q after the previous clock pulse
* = Non-stable, when PR and CLR are set low
X = Anyinput, including transition
uis

DUAL 4-BIT BINARY COUNTER

RYT 306 6028/C (74HC393)

OUTPUTS

2
Vee 2A CLEAR 2QA 208 2Qc 2Qp
14 13 12 11 10 9 |8
]
QA Qs Qc Qo
CLEAR A
?
\Y4
CLEAR A
Qa Qs Qc Qo
1 2 3 4 5 6 7
1A 1 10aA 108 1Qc 1Qp GND
CLEAR | |

OUTPUTS

ui6
SYNCHRONOUS 4-BIT DECADE COUNTER
RYT 306 6043/C (74HC160)

CLR[L] ~7 16] Vce
CLK[2] 5] RCO
AL ] o
B[] 13] Qs
c[E] 7] Qc
p[F] ] Qo
ENP[7] [T0] ENT
GND [&] [9]LOAD

u19
HEX INVERTER
RYT 304 0004/C (74HCO04)

Al Vce

Y1 A6
A2 Y6
Y2 A5
A3 Y5
Y3 A4

GND Y4

u20

PROM

RYT 118 6102/1D (Blank PROM)

RON 107 788 (Factory Programmed PROM)

1 Y [
2 [ ] 15
3 [ ] 14
4 [ [] 13
5 O ] 12
6 [ ] 11
7 O ] 10
8 [ ] 9
Continued

IC DATA

U20 Table
Terminal Symbol Function
1 01 Data Output
2 02 Data Output
3 03 Data Output
4 04 Data Output
5 05 Data Output
6 06 Data Output
7 07 Data Output
8 GND Ground
9 08 Data Output
10 A0 Address Input
11 Al Address Input
12 A2 Address Input
13 A3 Address Input
14 A4 Address Input
15 CE\ Chip Enable
16 Vce Supply Voltage
U2l & U22
BCD-TO-7-SEGMENT DISPLAY DRIVER
RYT 304 1112/C (74HC4511)
A2 [ 10 16 [] vee
A3 [ 2 15 [] s
[ I 14 [ o7
Bl [] 4 13 [ @1
LE [ 5 12 [] @2
As ] 6 11 [] o3
AL [ 7 10 [ o4
GND [] 8 9 [ ] Q5
Terminal Symbols Function
16 Vcce Supply Voltage
8 GND Ground
3 LT\ Lampt Test Input
(Active Low)
4 BI\ Blanking Input
(Acitve Low)
5 LE Latch Enable Inputs
7,1,2,6 Al, A2, A3, A4 BCD Address Inputs
13,12,11,10] Q1, Q2, Q3, Segments Outputs
9,15,14 |Q4, Q5, Q6, QY

uz23
555 TIMER

RYT 108 6003/C (TLC555ID)

CONTROL

Voo (5)
®)

6)

THRESHOLD

s
@
TRIGGER

®
=
S

RESET 4

7 DSCH

6 THRES

5 CONT

]

I

oo

u24, U30

QUAD NOR

RYT 306 2006/C (74HC02)
1Y 1 14
1A 2 % 13
1B 3 @ 12
2Y 4 11
2A 5 %ﬁ 10
) 6 @ 9
GND |7 8

Positive Logic: Y=A+B

@®)
ouTPUT

DISCHARGE

Vcce



IC DATA AE/LZB 119 1880 R1A
u27 U28 & U29 - Truth Table U31 & U32 uU33
QUAD AND GATES 7-SEGMENT DISPLAY QUAD BUFFERS
RYT 304 0008/C (74HCO08) RNH 921 515 (HDSP-A513) RYT 306 6029/C (74HC125A)
Count Clear Load Function
1A|1 14 Ncc
Up Down
1| 2 13 4B i [O— Y & vee
Count
Count
oA iy H L IO T o "k [
C2 Y4
28[s 10138 X X H X Clear 4] 1]
X X L L Load Az 5] o] c3
2Y| 6 9 [3A Y2 E E‘ A3
GND|[7 5 |3y H = highlevel GND [7] —e] v3
L = lowlevel
A = transition from low-to-high
U28 & U29 X = don't care
SYNCHRONOUS BINARY UP/DOWN COUNTERS
RYT 306 2034/C (74HC193)
Terminal Function U36
Vo DATA & CLEAR BORRCW CARRY LoaD DATA C DATAD HEX INVERTERS WITH OPEN-DRAIN OUTPUTS
1 Cathode RYT 306 6021/C (74HCO05)
| 16 15 14 13 12 1 10 g
2 Anode f
— —
3 Anode g
IMPUIT QLUTPUT IMPUIT Al vee
BUFFERS BUFFERS BUFFERS 4 Anode e v A6
A 5 Anode d A2 Y6
6 Cathode Y2 A5
DECODER
7 Anode DP A3 Y5
A 8 Anode ¢ Y3 A4
9 Anode b GND v
STEERING LOGIC &MD F - LIP-FLOPS 10 Anode a
OUTPUT IMPUT QUTRUT
BUFFERS BUFFERS BUFFERS
1 2 3 4 5 6 7 8
DATA B e Qe COUNT COUNT Gic Qo GhD

Crzinyry

P




AE/LZB 119 1880 R1A OUTLINE DIAGRAM
TP204 TP202
B L1101 c27
Ij_ul COm 23 g TP203 TF201 o - B g m—
([ oss Ce & - & BE o) Ut
E g1 7 j K i c4 ¥3 B -1 [ 3 %
C DS3 T u23 bU19 b U155 b33 O V1 b U9 . P U13 P U7 1 g
1 1 1 7 \ - . 14 1 8 1 7
2 C53 ]
CDS4‘ D“m [+ | o % E - - 5 %
DE - = Uz20 N i 6 3 N
(Jos2 s5 55 2" > 14 > U8 UT2 u2
g0 00 |Ls : % 1 7 1 B
e g Xuz20 s SW3 ] g Do
«= P UZ2 1 B RI3 c1e 5
5 ﬂﬁ 1 8 D AR O
XU31 2 P1
6 14 - - & =Fe - B g 0= £
z 1B g dE P U27 | o U3 pute | Bpus a
R2B 3 [= 14 1 1
xusz (815,79 puis b U24 \ > U26 g -
6 9= ] L, 1 7 ® & o7
R30 t28
D C30 Eﬂl
— 3 |>4 % j |6U2 3 ! - 1>5 3 I>4U5
D
| swi | 'U”?l:l P U25 > U18 | : Ba| P U30 | b U4 Ut s f ] s
. ci3 rs o O o
O
CDS1 = o [k 0 b 16U29 ® N o T
D g12
! G ke 1 8 g1 b uU3s 4
SW2 I% 1 7 -
| 1 [R16]
L C28 gy
[ ]F1

(1078A-ROA 117 2262, Rev.B)
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SCHEMATIC DIAGRAM

AE/LZB 119 1880 R1A

_“_"4.5\;“

mAl el e
mA_pnt p1-B2 opaRe py L2 LSOI-
n2 e p1 B2 spaze pr 2 LEDI
S N 2L spare py 1 Leo2-
I PEE ePaRE py S5 LED2Y
P2 rms 15 sPARE py L& LED3-
il e P12 gpaRE py S L83+
(YR, p1-BB_ gpape py L8 LS04
[SpLE—_0 "M p1EL spaRe py L3 LEO%
[SPEAL N 1S p1 B8 gpage py L18_LS05-
[SPEALE N .S pr2 gpage py S11_LEEY
A2 p1E1Z gpae py L2 LS0E-
pdd —pie pE2 spare py L13_LEY
A s p1 B9 gpaze p 14 LT
A _oag 25 spare pr L1 LT
A s 128 seare pr L1808
Al s 2Ll seare pyLIL LS8
P oy 18 gpage pr LI8
A e pr-B12 spare p1£L2
A2 iy p 22 seare p1 22
PAl o e pr22L spare P12l pare
PAZ oy P22 AR P1<EE oppe
ptAB oz P1E2 gpare pr 2B
pr22 iz pr-B21 gpage py 24
prAB s p1-BE5 gpage P12 gpare
p A goupE peB28  oparE P22 spape
p1 22T spupe pt 221 spare p1-E2L spare
p1222  gpape pr B8 spaRe p1-E28  soare
P2 goue p1-B2 seae p1 S22 sompe
py A s540C py E38_45HC
P ::; S P Z ' P1=2 _iavme
i 2

1S3 Lyvnc

P1L&—_}__

RESERVED TEST PINS
X1 188
X1 178 X1 171 -120C
X1 137 " X133 -1zvoe
X138 ——— X1 182 +12VDC
X123 X1 181 X166 H2VDC
1134 X1 65
X X1 35
| I ¥3 (VARIABLE) ———— X1 183
V3 (VARIAMLE) ——— X167

1 )
Pua&
A

J:- L w2 X 151
vl ¥ 152
1 : X1 185
P X119
3 —ﬁ 0 172
- X1 174
—15 | 14 X 175
13 X 172
[TOHECES
Pruer_Pins:
X135 ] YiC=1§
X176 J__ GND=8
= b V& ¥ 188 > ACTIVE
vpi 77
: X1 185
o X 164
X1 188 :1 X1 187 X155
X1 188 o Xt 1o
|15 | 11 2149
13 X178 X114
R
Poupe. Pings
Tt
> SEL_OUT
> OUT_ENABLE1
C>RC.N
> RE_OUT
= HINDR_ALARN
> HAJOR_ALARH
X
¥ POWER - SPARES
D85
2, S g
\\m = T EN =] e
HLMP1585 - @:l
X5 = C
X197
ik =
Xz
X184
XLN?

(1911 ROA 117 2262, Sh. 1, Rev. B)
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AE/LZB 119 1880 R1A SCHEMATIC DIAGRAM

> 5EL4
>822
> SELY
X1 150
Jirhg [ X1 154
L il I [ X1 81
Xl 82
INS>——4 Poyag: P30o: X1 187 X 83
| ‘Eunﬂ: oo X1 958 —
2 X142 1 AD) T
L e )
= 1], TPgss 2 ¥1 153 MC———+¢ FPowr_ Pins:
3| X114 Aer | | et X188 HUX
> |2 |_ __,_—| 2] 1144 | :}sg
1 5 - ——2
3 q T
:i ; pE- e P“U‘r'-ﬁm 1
12 ]e TR ! _hcls TP62
7 a |, o
Powar_FPine: £l
VCG=18 113 5
° B b
" 1 :
X1 193 !
| Pousr. Bins.
VCL=15
CND=8
%139
X1 159
D=7 |
e Xif12 L
470pF X X1 179
— T | [—E - I
NeA——r+t anr.ﬁm taz X118 e e
| = 78pF X154
¥gg OND< _|_—|l—L§AIJJ Jl'| X [ TESIm X ® 5 e C>SEL16
= " | > SELS
32 X1 k7 —
c35 X 43 N2OC>——n Power. 2inss HLWP1385
aToeF v X1 188 1 | - " |
—] o T X114 = M
= 1 g [_ |18 |y s%
9 M LW fi8
MN23>—t rmvg-c_ﬁm e e o NORMAL TEST []ﬁ . g 7
| = ATBF A1 4 —1g 3 SW2 '
T =T _L_—H—l_—im T il 1l T2 — ENABLE —Idm
) 3 Ly 1\, 2 il N A P201
T s wr L 3l
151y p& —13 8EL_OUT
14 g 3 V.
18 g 14 |
12 7 13 8
1
P e
GND=8 XT 188 m—j}m

X1 8
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SCHEMATIC DIAGRAM AE/LZB 119 1880 R1A
VOT Ll we
- R4 LAl -T- -
4.7k | 17 X192 — 4158
82 g
we _:g: '4121 o 2 > SEL_ALARM
2 L
SH1 = o apt
1N 2 _uqnm;—
Power Pins:
w0 con L ey i
MANUAL o=t
ADVANCE 5
4,7k
SEL_OUTCS > UisTOURR
T CTRIIVIE
! Cr=8
4 M K g
J ot 15 ) 1
l_ Xt 163 : AT=9 Pm%ru_:J;J“nm
TEST_CLK> 2a05/2.3,4¢ - GHD=T —1clfswi—:>mn_u.m:
i [ m P 2 lore 14—
; = % %128 < T q2fi—
I
5_L2ALARNC 8 TR [ m,'m—ls_
= W— Power: Pinsi
 Pips: \'w:'ﬁm‘
X115 YOr=1 GO
X1 12
Uta .
] )
s:i Is | % ; 312
THOE4 k1 > MAJOR_ALARN
Bower_Pipz: Pn:réc;%’;m.. g | 1
v&“ﬁ.‘;}' Joontk o ¥ 5> HINOR _ALARM
v X1 164
¥ 1 t2
JAuF
e 1%# ] Iu ¥ 158
¥1197 ¥l 194 RIS \ N L |
RED ua b1 COHP
R [os4 A« |-_1 = qd 2 i R 2 _;Ef’a:u--n
=D 1] T 3% i Nl x =
HLNP1385 L_ — — vdls 4.7k
TR 1128 L2 3 ATk
HAJDR ALARH LED Paugr. Fipa: :1 = 1; 1
X1z 7 = .
o THIR ALARN LED r [_ %1 188 Poyar. Bina:
2ds |2 X1 181 END=1
" E1 193 X1 %1185
LL L0 PD‘% %JP" l xue " ACTIVE LED o1 o8 e
GHD<T o 1 e} [ eis T
X184 ey
RC.INC> e Taiceq | x1 19 HPISES "
2yelils av = “
% ] .
G >RE_OUT
—1d 3 = T4LE5
THCa4 Powsc: Pins: > 0UT EMABLE 1
653 I+ ufr; vi_ pL £ REGET Y
4",.;_"2 CORP > ACTIVE
1 I X<l 25— Q
—ﬁ—lunl & woor1p-2— !
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SELIBC X 27
8EL2C> X186
SELIC>
$EL2
8ELIC> 21121
IETOUZ8 Y91
A 127 X1 124 X125 e
1
| B IERIE
e
W
2% X1 X e — X122
L4
LDAD_CLOCK C——+
b— %155 RESETC————————— | %1 118
x11 Prwer. Pins: |_' 8_L2ALARH
X1 128 8 Uz 14 g B 2
X1 136 1 =l |4
LT e 3P Jq'a%m_
Xia7 M .
Poyar_Pings Poust_Pipas Pouer Pine:
¥ELs] YCE=14 ¥Cp=14
BHD=7
" > SEL_ALARN
yep MSB ':E"'
. G”almsss - —— 1 188 1a|g'_
3 3 —— X113 =
dvis  AIT.8 e
5 B,17,1 |12 2 ——X1135
——qois et R
g nare ;9 ] m— X 133 1
7 149D,2 E.1?.1G15—|_m_ﬁ — X1 198 3 1 c3 A | 5 A n . cwe 1 o | c12 | ezt
= 190,41 F,i7.18 = 1 288 1 T 18BpF - 188pF —T 108pF = [ 108pF T 198pF T 108pF T T 184
1908 G.17.18 | | e m— =
A1 7 —— X1 167
Power_Pins; :r.aTa'Zgz ¢
——=—X1 128 FoAGT3
———¥1 158
1 es doer 1 i 1 oeez | ez 1 ocoa | +
X ane T 188F = 108eF T 108eF 7 T 198F T 18gF - 108oF T = &
uz1 LSB DEY
am BIN/TSEE m_:m —— X132 S
L Sqvis  au7al e X183 P =
12 | -]
5 B,17,18 :EG 1 99
L 7 o C.17,18 :; 33 Rl ——Xi gl
SRR 5 134 =
102 ETef————— W:mz —— 13 2 lls
G i — w3 X180 3 1
190,8 _ B,17,18 i : Pt =
THEEN R4 —— 1A )
Powear. Pips: 3 3
YeCa1B
o8 sl
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